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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OIHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I€OMETPUH, NMPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMATUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKCHIBATH W U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOWCTBaMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsI UX MPUMEHATb, MPOBOAUTH JOKA3aTEIbHbIE PACCYXICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (PyHKITMOHATBEHONH TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTENIbHBIX MpOrpaMM, O0OECHeuuTh YriyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, IpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockocth. [lapamienbHoe W LEHTpPaJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapauleIbHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsi U TOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas W yceu€HHass mnupamuibl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MUPAMMIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM ~ BekTOopaMm. [IpsmMoyroiibHas  cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIIMHApPUYECKAss TOBEPXHOCTh, KOHHUYECKAas TOBEPXHOCTH,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha TUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaabh chepsl U e€ yJacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEUCHUS UUIIAHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJI IIEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapojaa, chOpMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsA DCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit npodeccuu U peaan3oBbIBATh COOCTBEHHBIE >KM3HEHHBIE IJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeloBEUeCKOM JIesATEeIbHOCTH, 3TaroB €€
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3agaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXHOE pa3BUTHE IMIPOIleCcCa, a TaKXKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuasnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTAlUH U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEUICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITH MIPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl Mpu pelleHHH YYeOHbIX 3a37ad, MNPUHUMATh 1€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyXaeHHS, OOMEH MHEHHI,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TCOMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa PEeHIeHHsT MaTeMaTH4eckd  CcQOopMyIHMpOBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHbBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEIUYMH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepUYecKOil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHAIIUSIMU TeIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUMCIICHHE PACCTOSIHUM OT TOYKU 0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO U MPOXOJSIINE YePE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, OPEANOJIArallliuX HECKOJIBKO IIAaroB PEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOW  HPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, 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 IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23
5 B3anMHOe pacnonokeHue npsmsIx B 5
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpaHHUKH 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5
3HaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUeE, O606H.[€Hlfe " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
y [ToBTOpenue, 0606HICHI:I€ " 17 9
CUCTEMAaTH3aIHsl 3HAHHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaeusie  Ipakrueckue H3yYeHUS o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 [ToBTOpenue Tembl "TpeyroabHUKH". 1
Pemenwue 3amau 01.09.2023
5 [ToBTrOopenue Temsl "HeTblpexyroibHUKU". 1
Pewenue 3amau 01.09.2023
3 [Ipenmer crepeomeTpuu. AKCHOMBI 1
CTCPEOMETPUU 05.09.2023
4 [Ipenmer crepeomeTpuu. AKCHOMBI 1
CTCPEOMETPUU 08.09.2023
5 HekoTopsie ciencTBust u3 akcuom 1 08.09.2023
6 Hexotopsbie ciencTBus u3 akCuoM 1 12.09.2023
7 Pemenuie 3a1a4 Ha MPUMEHEHHUE aKCUOM H 1
X CIIEICTBUH 15.09.2023
8 Pemenuie 3a1a4 Ha MPUMEHEHHUE aKCUOM H 1
HUX CIIEICTBUH 15.09.2023
9 Pemenvie 3a1a4 Ha MPUMEHEHUE aKCHOM H 1
ux cnencruii. CaMmocTosTeNbHas paboTa 19.09.2023
10 [TapannensHble MPsMbIE B TPOCTPAHCTBE. 1
[TapannenbHOCTB TpEX MPSMBIX 22.09.2023
11 [TapannensHOCTH NPSIMOM U TJIOCKOCTH 1




22.09.2023

12 IT i
apajIeNIbHOCTh NMPSMOU U TIOCKOCTH 96.09.2023
13 Pemenue 3amgau no treme "[lapannenbHOCTb
MPSIMOM M TUIOCKOCTH" 29.09.2023
14 Pemrenue 3amau no reme "l[lapamiensHOCTh
MPSIMOI U TUIOCKOCTH" 29.09.2023
[ToBTOpenue Teopun. Pemenue 3a1ay no
1 "1 i
3) TeMe apé'l'JIJICJII)HOCTI) MpsIMO U 03.10.2023
TUIOCKOCTH
[ToBTOpenue Teopuu. Pemenue 3agad mo
16 teme "llapasiebHOCTh MPSIMON U 06.10.2023
mwiockoctu". CaMmocTosTenbHas paboTta
17 CxkpenuBaroiyecs npsiMmbie 06.10.2023
18 CkpenuBaroniuecs mpsMele 10.10.2023
19 VYTIIbI ¢ COHANPaBICHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU 13.10.2023
20 VYTIBI ¢ COHAIIPaBICHHBIMU CTOPOHAMH.
Yron Mexay npsMbIMU 13.10.2023
21 [ToBTOpenue Teopun. Pemenue 3anau 17.10.2023
22 [ToBTOpenue Teopuu. Pemenue 3agau 90.10.2023
2 K o]
3 OHTpOJIbHAS paboTa N 20.10.2023
24 AHanu3 KOHTPOJIbHOM pabOTHI.




[TapannenbHbIE IIIOCKOCTH

24.10.2023

25 CBoiicTBa napajyiebHBIX TUIOCKOCTEN 97 10.2023
26 [ToBTOpenue Teopuu. Pemenue 3agau 97 10.2023
27 IToBrOpenue teopun. Pemenue 3anau 07.11.2023
28 Terpanp 10.11.2023
29 [Tapannenenunen 10.11.2023
30 N300pakeHne mpoCcTpaHCTBEHHBIX (pUryp 14.11.2023
[MapanenbHoe TPOSKTHPOBAHUE.
OcHOBHBIE CBOMCTBA apaJLIEILHOTO
31 npoektupoBanus. M3o0paxkenue ) 17.11.2023
pa3NMYHBIX (UTYp B apaIeTbHON
MIPOTIEKIHH
32 3azauy Ha IOCTPOCHUE CEUEHUI
17.11.2023
33 3azauy Ha IOCTPOCHUE CEUEHUI
21.11.2023
34 3a/1aun Ha TOCTPOCHHUE CEUCHUI
01.12.2023
35 Pemienue 3a1a4 Ha MpUMEHEHUE CBOICTB
napajienenumnena 01.12.2023
36 IToBTropenue Teopun. Pemenue 3anau

05.12.2023




37

KonrponsHas padora Ne 2

08.12.2023

38 AHanu3 KOHTpOJIbHOH paboTel. Pabota Hax

ommoOKkamu. Pemenue 3agau 08.12.2023
39 [leprienauKynspHble NpsIMbIE B

MIPOCTPAHCTBE. 12.12.2023

[leprienAuKyNApHBIE IPSIMBIC B
40 npoctpaHcTse. [lapannensHble npsmble, 15.12.2023

NEePIEHAUKYIISPHBIE K IJIOCKOCTH
41 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

IJIOCKOCTH 15.12.2023
42 [Ipu3HaK neprneHauKyIIpHOCTH NPSIMON U

IJIOCKOCTH 19.12.2023
43 Teopema o npsIMOM, TEPIEHIUKYISIPHON K

IJIOCKOCTH 22.12.2023
44 Teopema o npsIMOM, TEPIEHIUKYISIPHON K

miockocTH. Pemenue 3agau 22.12.2023
45 Pemienue 3a1a4 Ha MepHeHIUKYISIPHOCTD

IIPSIMON U TUIOCKOCTH 26.12.2023
46 Pemenue 3a1a4 Ha IEpICHIUKYISIPHOCTD

IIPSIMON U TUIOCKOCTH 09.01.2024
47 Pemrenue 3a1a4 Ha IEPIICHIUKYISIPHOCTD

MPSIMOM U TIOCKOCTH 12.01.2024

Pemienue 3a1a4 Ha MepHeHIUKYIIPHOCTD
48 ;15224;):1 u mockocTH. CamocTosaTeNnbHas 12.01.2024
49 [TapannenbHble TUIOCKOCTH. HpI/I3HVaKI/I

MapaJUIeIbHOCTH JBYX IIOCKOCTEN 16.01.2024




PaccTosiHrE OT TOUKH [0 IJIOCKOCTH.

50
Teopema o Tpex nepneHAUKYIsIpax 19.01.2024
51 PaccrostHre OT TOYKH /10 TNIOCKOCTH.
TeopeMma 0 Tpex nepHeHANKYIIpax 19.01.2024
52 % i
TOJI MEKTY MPSIMOU U TNIOCKOCTHIO 93.01.2024
53 h% i
TOJI MEXKTY MIPSIMOU U TUTIOCKOCTBIO 96.01.2024
[ToBTOpenue Teopun. Penrenne 3anad Ha
54
MIPUMEHEHHUE TEOPEMBI O TPEX 96.01.2024
MIEPIICHIUKYIIPaxX
[ToBTOpenue Teopuu. Pemenue 3aqad Ha
55
MIPUMEHEHHE TEOPEMBI O TPEX 30.01.2024
MIEPIICHIUKYIIPaxX
[ToBTOpenue Teopuu. Pemenue 3aqad Ha
56 i
HAXO0XJICHUE yTIiia MEXAY IpSIMON 1 02.02.2024
MJIOCKOCTBIO
[ToBTOpeHue Teopun. Penrenne 3anad Ha
57 i
HaXOXJICHHUE yTIiIa MEXIy IPSIMON 1 02.02.2024
MJIOCKOCTBIO
58 I1 .P
OBTOpCHHE TeOpUH. Pemenue 3a1au 06.02.2024
59 [Tpu3Hak nepneHIuKyIIpHOCTH JBYX
IJI0CKOCTEN 09.02.2024
JIByrpanHsii yroiu. [Ipusznak
60 .
MEePIEHIUKYISIPHOCTU ABYX MJIOCKOCTEH. 09.02.2024
61 [IpssMoyronbHBIN apasuienenumne

13.02.2024




Pemenue 3aay Ha cBOMCTBA

62
MPSIMOYTOJIBHOTO MapasuieieuIe1a 16.02.2024
63 Pemenne 3anau Ha cBOMCTBA
IIPSIMOYTOJIBHOTO NIapaJuleenuneia 16.02.2024
[ToBTOpenue Teopun. Pemenue 3anay no
64 TeMe HepljiH,HHKyHHpHOCTB MPSMBIX U 90.02.2024
IJI0CKOCTEH
65 Pemenue 3amau 97 02.2024
66 [ToBTOpenue Teopuu. Penenne 3amaq 01.03.2024
67 [ToBTOpenue Teopuu. Pemenue 3agau 01.03.2024
68 KonTponbnas padorta Ne 3 05.03.2024
69 AHanu3 KOHTPOJIbHOM paboTel. Pabora Hax
ommOkamu. Pemenue 3amaq 12.03.2024
70 JIByrpaHHbIN yrod. 15.03.2024
71 IlonsTHIE MHOTOTpAaHHHUKA 15.03.2024
72 [Ipu3ma. Ilmomans MOBEPXHOCTH MPU3MBI 19.03.2024
IToBTOopenue Teopun. Pemenue 3anau Ha
73 BBIYHCIICHHE TJIOMIAAH TOBEPXHOCTH 99 03.2024
MIPU3MBI
74 Pemenwuie 3a1a4 Ha BEIYHMCTICHHUE TTOMIAIH
MMOBEPXHOCTHU MPU3MBbI 22.03.2024




[Imomaae npsAMOyroJibHOM IPOESKLIUHU

75
MHOT'OYTOJIbHUKA 02.04.2024
76 [IpoctpanctBenHas Teopem [lugaropa 05.04.2024
77 [ToBTOpenue Teopun. Pemenue 3amaq 05.04.2024
7 IT .P
8 OBTOpeHHe TeopuH. Pemenue 3anau 09.04.2024
7 Hupamnzia 12.04.2024
80 [IpaBunpHas nupamMuia 12.04.2024
81 Pemenwue 3anaq mo Teme "Ilupamua 16.04.2024
VYceuennas nupamuaa. [lnomanp
82 .
MMOBEPXHOCTH YCEUCHHOU MUPAMU/IBI 19.04.2024
Yceuennas nupamuaa. [lnomans
83 .
MTOBEPXHOCTU yCEYEHHON TUPAMHU/IBI 19.04.2024
[ToBTropenue Teopun. Pemenue 3amad Ha
4
8 BBIYMCIICHHUE TIIOMIAN IOBEPXHOCTH 93.04.2024
MTUPAMUJIBI
[ToBropenue Teopun. Pemenue 3anaq Ha
85 BBIYMCIICHHUE TIIOMIAN IOBEPXHOCTH 26.04.2024
A PAMH/TBI
IToBropenue Teopun. Pemenue 3agau Ha
86 BBIUMCIICHUE IIJIOIIA N IOBEPXHOCTH 26.04.2024
TTAPAMH/TBI
87 IToBropenue Teopun. Pemenue 3agau Ha




BBIYHUCJICHUC TIJIOIIAAN IMTOBEPXHOCTU
IMApaMH bl

03.05.2024

Cummetpus B npoctpaHcTse. [lonsTue

88 MIPaBIJIBHOTO MHOTOTPAHHUKA. MEHTBI

CEMMeTpI/II/I npaB(p)mc;If;x MH(?F(?FJ;ZHEHKOB 03.05.2024

CummMmerpus B nipoctpaHctse. [lonsitue
89 MIPaBIWJIBHOIO MHOTOTPaHHUKA. DJIEMEHTHI

CIEMMGTpHH HpaBI/IJIBIfLIX MHOTOIPaHHHKOB 07.05.2024
90 Teopema Ditniepa 14.05.2024
01 [IpaBunbHBIE MHOTOTPaHHUKH. Penienue

3a1a4 17.05.2024
92 [ToBTOpenue Teopuu. Pemenue 3agad mo

Teme "MHuororpanHuKu" 17.05.2024
03 [ToBTOpenue Teopuu. Pemenue 3agad mo

Teme "MHororpaHHuKH" 21.05.2024
94 Kontponbnas padota Ne 4 94.05.2024
95 AHanu3 KOHTpoJbHOI paboTbl. PaboTta Haj

ommOkamu. Pemenue 3amaq 24.05.2024
96 IToBTopenue Teopun. Pemenue 3amad no

teMe "MHororpaHHuKu"
97 [ToBropenwue. [TapannenbHOCTD TPSIMBIX U

TUTOCKOCTEH
08 [ToBropenue. [lepreHAUKYIIPHOCTD

NPSIMBIX U IJIOCKOCTEN
99 [ToBropenue. [leprneHAUKyYIIPHOCTD

MpsAMBIX U ILIOCKOCTEH




100 [ToBTopenwue. [Tnomans 60koBOH 1
MTOBEPXHOCTHU MIPU3MBI
101 [ToBTopenwue. [Tnomans 60koBOU 1
MTOBEPXHOCTH MTUPAMU/IBI
102 3aKITI0unTEIBHBIN YPOK-0ecena mo Kypey 1
reomerpun 10 kiacca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie  IlpakTuueckue Aara wHppoBbIe
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen
1 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB. 1
2 [TonsTue BexkTopa. PaBeHCTBO BEKTOPOB. 1
3 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB 1
4 CyMMa HECKOJIBKMX BEKTOPOB. 1
5 YMHOXk€eHHE BEKTOpa Ha YUCIIO 1
6 IToBTOpEHME TEOPUU U PELICHUE 3aa4 1
7 KomrutanapHbie BEKTOPBI. 1
8 [TpaBuio mapasienenurena 1
9 Paznoxenue BekTopa 1o Tpem 1
HEKOMITJIAHAPHBIM BEKTOPaM
10 PaznoxeHue BekTopa 1o Tpem 1
HEKOMITJITAaHAPHBIM BEKTOpaM
11 IToBTOpEHME TEOPUU U PELICHUE 3a1a4
12 [ToBTOpEHME TEOPHH U PEIICHUE 3a/1a4
13 KonTtponbHnas padora Ne 1 o teme 1 1
"BexTops! B mpocTpaHcTBe"
14 AHanu3 KOHTPOJIbHOM paboTel. Pabora 1
HaJl OIINOKaMu
15 [IpsimoyrosbpHas cucreMa KOOpIuHaT B 1
POCTPaHCTBE
16 KoopauHatse! BeKTOpa 1




CBs13b MEX 1y KOOpIMHATaMH BEKTOPOB U

17 1
KOOpJIMHATaMU TOYEK

18 [IpocTeiimme 3a7aun B KOOpAUHATAX 1

19 [Ipocreiimue 3a1aun B KOOpAMHATAX 1

20 [ToBTOpEeHME TEOPUU U PEILICHUE 3a/1a4 1

21 [ToBTOpEHKE TEOPHH U pELIICHUE 3a]1a4 1

99 VYron mexay Bekropamu. CkansipHoe 1
NPOM3BEACHUE BEKTOPOB

93 VYron mexay Bekropamu. CkansipHoe 1
IPOM3BEICHUE BEKTOPOB

24 Boruucnenue yrioB Mexy NpsIMbIMH U 1
IUIOCKOCTSIMU

o5 Berancienue yrioB Mexy MpsIMBIME U 1
TUIOCKOCTSIMU

26 YpaBHEHHE IIOCKOCTH 1

27 YpaBHEHHE IOCKOCTH 1

28 [ToBTOpPEHME TEOPUU U PELICHUE 3aa4 1

29 [ToBTOpEeHME TEOPUU U PEILICHUE 3a/1a4 1

30 [ToBTOpPEHME TEOPUN U PELICHUE 3a1a4 1

31 [ToBTOpPEHME TEOPUU U PELICHUE 3a1a4 1

32 HentpanpHas cummerpusi. OceBast 1
CUMMETpHS

33 3epkanbHas cuMMeTpus. [TapamienbHblil 1
nepeHoc

34 [ToBTOpEHKE TEOPUH U PEIICHUE 3a]1a4 1

35 KonTtponbHas padora Ne 2 o teme 1

"MeToa KoopAMHAT B TpOCTpaHCTBE"




Amnanu3 KOHTpOJbHOH paboTsl. PaboTta

36 1
HaJl OIINOKaMuU

37 [Tonarue uunuupa 1

38 [Tnomaas MOBEPXHOCTH ITUIMHAPA 1

39 [ToBTOpEHUE TEOpHUH U PELICHHUE 3a/1a4 1

40 Humuuap. Pemenue 3amau 1

41 [TonsTue konyca 1

42 [Tnomaas MOBEPXHOCTH KOHYCA 1

43 Y ceueHHBIH KOHYC 1

44 [ToBTOpEHKE TEOPUH U PELICHUE 3314 1

45 Konyc. Yceuennsiii KoHyc. Pemenue 1
3a1a4

46 Cdepa u map. YpaBaenue chepsl 1

47 B3aumMHoe pacrioniokeHue chepbl U 1
TUIOCKOCTH

48 Kacarenbnas mockocTts k cdepe 1

49 [Tnomans chepsl. B3aumuoe 1
pacnonoxeHue cepsl U MpsIMOn

50 [ToBTOpEHUE TEOpHH U PEHICHHUE 3a/1a4 1

51 Pemenue 3amau

59 Pa3nble 3a1aun Ha MHOTOTPAHHUKH, 1
HWIMH]IP, KOHYC U 1ap

53 Pa3nble 3a1aun Ha MHOTOTPAHHUKH, 1
UIAHJIP, KOHYC U TI1ap

54 Pasnble 3a7aun Ha MHOTOTPaHHUKH, 1
MUIMH]IP, KOHYC U T1ap

55 [ToBTOpEHHE TEOPUU U pElICHUE 3a/1a4 1




KonTtponsnast padora Ne 3 o teme

%6 "Hunusap, konyc, map" 1
57 AmnHanu3 KOHTpOJbHOH paboTsl. PaboTta 1
HaJ OIIMOKaMH
58 [Tonstue 06bEMa. OOBEM 1
PsIMOYTOJIBHOTO Tapajliesenurea
O06BEM PSAMOYTOILHOTO
59 napauienenunena. Oobém np;iMoﬁ 1
MIPU3MBI, OCHOBAaHUEM KOTOPOH SBISETCS
MPSIMOYTOJIBHBIN TPEYTrOJIbHUK
60 [ToBTOpEHUE TEOPHUH U PELICHHUE 3a/1a4 1
61 [ToBTOpEHKE TEOPUH U PEIIICHUE 3a]1a4 1
62 O06BEM MO TIPU3MEI 1
63 O0BEM IUIMHApA 1
64 Pemenue 3anau 1
65 Pemenue 3amay 1
66 BBI‘II/ICJ'IE.:'HI/IC 00BEMOB TEJ ¢ TOMOILBIO 1
OTpeIeNIEHHOr0 HHTErpaa
67 O0BEM HaKIIOHHOM TTPH3MBI 1
68 O0BEM TUpaMHuIbI 1
69 O0BéM KoHYCa 1
70 [ToBTOpPEHME TEOPUU U PELICHUE 3a1a4 1
71 [ToBTOpEHME TEOPUU U PELICHUE 3a/1a4 1
72 [loBTOpPEHME TEOPUHU U PELIECHUE 3a/1a4 1
73 [ToBTOpEHKE TEOPUH U PEIICHUE 3a]1a4 1
74 O06Bém mapa 1
75 OO0BbEMBI IAPOBOTO CETMEHTA, IAPOBOTO 1




CJIOA U IapOBOI'0 CCKTOpa

76 [Tnomans chepsr

77 [IoBTOpEHUE TEOPUU U PELICHUE 3a1a4

78 Pemenue 3anau

79 Pa3nble 3a1aun Ha MHOTOIpaHHUKH,
HWIMH]IP, KOHYC U I1ap

80 Pa3nble 3ajaun Ha MHOTOTPaHHHKH,
WIMHAP, KOHYC U 1I1ap

81 Pa3nbie 3aau Ha MHOTOTPaHHUKH,
HWIMHJIP, KOHYC U I1ap

82 Pa3nbie 3aaun Ha MHOTOTPAHHUKH,
HWIMHJIP, KOHYC U I1ap

83 [ToBTOpEHUE TeOpUH U peuIeHne 3a1a4

84 Kontponbnas pabota Ne 4 o reme
"O6bEmbI TENT"

85 AHanm3 KOHTpOJbHOH paboTel. PaboTta
HaJ OITHOKaMH
O6o06matomiee moropenue 11 monsTuit
¥ METO/I0B Kypca reomerpun 10-11

86 KJIACCOB, CUCTEMATH3aIMs 3HAHWH:
"ITapanienbHOCTb MPSAMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBe"
O6o06matomiee moropenue 11 monHsTuit

87 U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aIlis 3HAHUM:
"BexTops! B mpocTpaHcTBe"

88 Ob6o6maromiee nosropenue 11 nonstuit

U METoJI0B Kypca reomerpun 10-11




KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"BekTopsbl B npocTpaHcTse"

89

Ob6o6maromee mosropenue 11 nmoHsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allNs 3HAHWI:
"O6beM MHOTOTrpaHHUKA"

90

91

92

93
94

O6o6matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o06matomee moropenue 11 moHsTHI
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYyIJbIX Ten"

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas KOHTPOJIbHAaA pa60Ta

Wrorosas koHTposibHas paboTa

95

96

[ToBTOpenue, 06001IeHUE U
crucTeMaTu3alus 3HaHUI

Hcropus pa3BuTus CTEpEOMETPUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI




97

Wcropus pa3BuTus CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

98

Hcropus pasBuTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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