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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYnBAaET BO3MOXKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEH oOOydarommxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremaTtuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  yYMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM W Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE YMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEW 00y4Yaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNH MTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMI», PEICBAHTHBIMU TEOMETPUM Ha YTIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUN  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
MPOrpaMMbl, paclpeleEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJII0JIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHU Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus Ui auddepeHuHanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CleuuTh YriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKU C
y4u€TtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOu
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yTOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, NOPSAMOYTOJIBHBIA — NApajuleenune];] ¢  €ro  CBOMCTBA.
Kparuaiime myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yronbHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuaa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA W TMPABUIbHBII
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOAEKadIp U UKOCAdIpP.

Bbrunucnenne 31€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IOBEPXHOCTH NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOpAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHbIM  BekTopaM. IIpsiMmoyroiibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OObEM mIapa U 1MapoBOTO
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAaHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
noaoOHbIx ¢uryp. IlpeoOpazoBanue moaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepanuu HaJ BEKTOopamu. BekTopHoe
YMHOXXEHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO YyMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopAauHat B npocTpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aj1a4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauielbHBIA TEpPEeHoC,
LEHTpaJIbHAsl CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT0  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUsA, dDTUYECKOIO IOBEIECHMSA, CBSI3aHHOIO C IMPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBBIO (3I0pOBOE THUTAaHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBbHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyAOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATILHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaloB €&
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIO0BATEIbCKYIO JESTEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh aPTyMEHTALMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUM C  YU4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYecKOTro 00beKTa, SIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

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

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEJICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COINOCTaBIAThL CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOICTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAaThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHsS 3a/1a4H, BEIOUPATh CIIOCOO pEIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABATEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eAITEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBD» W MHBIE), BBHINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCHOMBI CTEPECOMETPUHU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpuU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IIIOCKOCTh, BBIMIOJHATH M300pakeHus puryp
Ha [JIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKaTh, MPeOoOpPa3OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YEepTekKax U pPUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh peajbHbIE CUTYyalllU, MPUMEHSATh MU3yYCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajreOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CIIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (DOpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIlICHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOIO0OHBIX TEN;

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

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTb reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYMCIICHHE PACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaiieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPHKIACHMUS;

NPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELIEHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
aHAJU3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallut, IPUMEHATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HMCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruueckue o0pa3oBaTebHbIC
padoThI padoThbI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacnonoxeHue npsiMblx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTibl 1 paccTosTHUA 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTu3anus 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
1 AHanuTh4eckasi reoMeTpus 15
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBEepXHOCTH U 0OBEMBI 9 1
KPYTJBIX TEJ
6 JIBrKeHus 5
-, IToBTOpeHue, 06o6meHIfe u 17 1
CUCTeMaTH3aIlvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, IMapajlIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIHBI OTPE3Ka

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThbI

JlaTa
U3YYeHUS

03.09.2024

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomMeTpun: TOUKA, IIpsAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKEHMsI Ha PUCYHKE
IUIOCKOCTH, MapalIeNIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

03.09.2024

[MousTHS: IepeceKaroInecs MIOCKOCTH,
HepeceKaroIIuecs npsMasi ¥ TO0CKOCTh;
HOJTYPOCTPAHCTBO

05.09.2024

[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
HepeceKaroIInecs npsMasi U I0CKOCTh;
HOJTYIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHuKH, H300paKeHNE

MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIUX O0OBEKTOB

10.09.2024

10.09.2024

12.09.2024

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

17.09.2024

17.09.2024

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CocoObl 3a1anus
MPSAMBIX U IIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

19.09.2024

10

N306paxkenue ceueHnit nupamubl, Kyoa u
HPU3MBI, KOTOPBIC TIPOXOAT Yepe3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpaiimBaHue MOCTPOCHHBIX CEUCHHUI
Pa3HBIMU IIBETAMH

24.09.2024

11

N3o06paxkenue ceueHnii nupamubl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 uX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHyie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU LIBETAaMH

24.09.2024

12

N3o06paxkenue ceueHunii nupamubl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOOAT Yepe3 Ux
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYEHHBIX TIOCKOCTEH.
PackparmBanye moCTpOSHHBIX CEUSHHM
pa3sHBIMU [IBETaMHU

26.09.2024

13

N3o06paxeHue cedeHnit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOAST Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEH.

01.10.2024




14

PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX CeueHHI
Pa3sHbIMH IBETAMU

Merton ciaenoB Juisl TOCTPOCHUS CEUCHMIT

01.10.2024

15

MeTon ciie10B U1l IOCTPOEHUS CEUEHUH.

CBolicTBa niepece4eHnil PSIMbIX U
IIJIOCKOCTEMN

03.10.2024

16

17

18

19

20

MeTton ciie1oB [UIsl IOCTPOSHUS CEUEHUI.

CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3alUCh 11aroB
MMOCTPOEHUSA

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3alKCh LI1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3alKCh LI1aroB
[IOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 1Iar0B
[IOCTPOEHUS

08.10.2024

08.10.2024

10.10.2024

15.10.2024

15.10.2024

21

[ToBTOpenue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logobue

17.10.2024




22

TPEYroJbHUKOB

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTopus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

22.10.2024

23

KouTpoJuabHaasa padora "AKCHOMBI
P p
crepeomerpuun. Ceuenus"

22.10.2024

24

B3anmHOE pacnoyioxKeHUe NpsMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKkpemuBaroImuxcs
npsaMmeix. [lapaiiensHblie npsMsie B
IIPOCTPAHCTBE

24.10.2024

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuIeIbHON
JTAHHOM IPSIMOM, MPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIlel Ha
JIaHHOMW mpsiMoit. JIemMa 0 mepeceyeHun
napajuieIbHbIX MPSAMBIX INTIOCKOCTHIO

05.11.2024

26

[TapannensHOCTh Tpex mpsiMbIX. Teopema

0 TPEX mapajuIeNIbHBIX NpSMBIX. Teopema o

CKPCIIUMBAIOINXCA TPAMBIX

05.11.2024

27

28

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoexTupoBanus. M300pakenne pa3HbIX
¢buryp B napaienbHON NPOEKIUU

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY MPSMBIMU

07.11.2024

12.11.2024




29

30

31

32

33

3agauun Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacIoJIOKEHUEM NPSMBIX B IPOCTPAHCTBE

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapajuIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

['eomeTpuuecKue 3ajauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
HapajIeIbHOCTBIO IPSMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE

[TocTpoeHue cedyeHus, IPOXOIAIIEro Yepes3
JAHHYIO NPSIMYIO Ha YEPTEXKE U
[apajuieIbHOrO APyrou npsamMon. Pacyér
OTHOLLEHUN

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOEHUS ceueHu Ky0Oa u
napaenenunena. CBoucTea
napajuiejaenuneaa u Npu3Msl

12.11.2024

14.11.2024

19.11.2024

19.11.2024

21.11.2024

34

[MapannensHble miockoctu. [IpusHaku
NapauIeIbHOCTH JBYX IUIOCKOCTEN

26.11.2024

35

Teopema 0 mapaieIbHOCTH U
CAWHCTBCHHOCTH ITIJIOCKOCTH, HpOXO)ISIHIfoI
yepes TOUKY, He MPUHAJICKAILYIO JaHHON
IIJIOCKOCTH U CJIEACTBUS U3 HEE

26.11.2024

36

CaoiicTBa mapajieNbHBIX IIOCKOCTEN: O
MapauIeIbHOCTH MPSIMBIX TIEPEeCeUCHUS
MIPU NEPECEUEHUH JIBYX MMapalieIbHbIX

28.11.2024




37

38

MIJIOCKOCTEH TpeThei

CBoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKIIFOYEHHBIX MEX1y MapajuleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMON C
JBYMs apaJlJIeNIbHbIMU TIOCKOCTSIMU

[ToBropenue: Teopema [ugaropa Ha
IJIOCKOCTH

03.12.2024

03.12.2024

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSIMOYTOJILHOT'O
napajuiejenumne1a

Bolunicnienue 1auH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM TIapajuIeNeIuIe e

05.12.2024

10.12.2024

10.12.2024

42

[IepnieHIUKyYIAPHOCTH NPAMOU U
mockocTy. [Ipru3nak
NEPIEHAUKYIISIPHOCTU MIPSIMOMN U
IUIOCKOCTH

12.12.2024

43

44

45

IlepneHAUKyYISAPHOCTD NMPSAMON U
mockocty. [Ipu3nak
NEPNEHAUKYIISIPHOCTH MIPSIMOMN U
IUIOCKOCTH

TeopeMa 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYISIPHON K ITIOCKOCTH

IInockoctu u NEPpNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

17.12.2024

17.12.2024

19.12.2024




46

47

[110cKOCTH U ePIEHIUKYIISIPHBIE UM
IpsIMbIE B MHOTOTPAaHHHUKAX

[leprieHquKyIsip ¥ HAKJIOHHASL.

[TocTpoeHue neprneHauKyiIspa U3 TOUYKUA Ha

IPSIMYIO

24.12.2024

24.12.2024

48

[IepnieHAUKYIISIp U HAKJIOHHASL.

[TocTpoeHue neprneHuKyIspa U3 TOUKU Ha

OpSAMYIO

26.12.2024

49

50

o1

TeopeMa 0 TpEX NEPHEHANKYIISIPAX
(mpsimast U oOpartHas)

Teopema o0 TpEX NepHeHIUKYJIIApaxX
(npsimast 1 oOpaTHas)

Yron Mmexay CKpemuBaromuMUC
PSIMBIMU

09.01.2025

14.01.2025

14.01.2025

52

53

54

[Tonck neprneHnKyJIIIpHBIX IPSAMBIX €
IIOMOIIBIO ITEPIEHIUKYIIPHBIX
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IMTPOCKTUPOBAHUC

[TocTpoenue ceuenuii kyoa, IpU3Msl,
NPaBUIBHOM MUPaMUIBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

16.01.2025

21.01.2025

21.01.2025

55

[Toctpoenue ceueHuit kyoa, MIpU3MBL,
MPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

23.01.2025

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IlmockocTn
CUMMETPUN B MHOTOTPaHHUKAX

28.01.2025




57

58

[Tpu3Hak neprneHuKyISpHOCTH IPSIMON U
MJIOCKOCTH KakK CIEACTBUE CUMMETPUHU

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
paccTosSHUM OT TOYKHU J0 IUNIOCKOCTH

28.01.2025

30.01.2025

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSIHUN OT TOYKHU 1O INIOCKOCTH

Crioco0ObI OIyCTUTH MEPIEHAUKYIISPHL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

CnBur no HenapaJieabHOU MPAMOH,
M3MEHEHHUE PACCTOSIHUM

04.02.2025

04.02.2025

06.02.2025

62

Koutpoasnas padora "B3zanmnoe
PacTOIOKEHUE TIPSIMBIX U TUIOCKOCTEH B
npocTtpaHcTBe"

11.02.2025

63

[ToBTOpEHME: yroyn Mexay NpsAMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

11.02.2025

64

65

66

[ToBTOpEHME: Yyron Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IPOCTPAHCTBE

I'eomeTpuueckne METObI BHIYUCIECHUS
yriaa MeXIy IpSIMbIMA B MHOTOIpaHHHKaX

JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB JBYTPAHHOTI'O yria

13.02.2025

18.02.2025

18.02.2025

67

[TeprieHAMKYSPHBIE TIIIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHINKYIIPHBIX
IJIOCKOCTEN

20.02.2025




68

69

70

[Tpu3Hak neprneHAnKyIIpHOCTH
IJIOCKOCTEH; TeOpeMa O MPsMOK
HepeceueHus IByX IIOCKOCTEH
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

[IpssMOyTONIBHBIN MTapajuieenume; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiejenumnea

TeopeMa 0 JUaroHaJii npsAamMoyroJibHOIo
mapauiCiCnuicaa u CJICACTBUC U3 Heé

25.02.2025

25.02.2025

27.02.2025

71

CrepeomMeTpruecKue U MPUKIIaJIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAacMoOJIOKEHUEM NIPSAMBIX U TIIIOCKOCTH

04.03.2025

72

73

74

[ToBTOpEHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuiebHbIe INIOCKOCTH B CTAHJAPTHBIX
MHOTOT'PaHHHUKAX

ITapa nmapaiesbHbIX IUIOCKOCTEN Ha
CKPELIUBAIOIINXCA MIPSAMBIX, PACCTOSTHUE
MEXY CKPEIINBAOIIMMUCS IPSMBIMU B
IIPOCTBIX CUTYaLHsIX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCTodHHuC OT HpHMOﬁ J0 IIIIOCKOCTH

04.03.2025

06.03.2025

11.03.2025

75

Brruncnenue paccTosHUN MEX Ty
CKPELIMBAOIIMMUCS IPSIMBIMHU C
IIOMOILBIO TIEPIIEHIUKYJIIPHOM INIOCKOCTH

11.03.2025

76

TpéxrpaHHblid yroj, HEpaBEHCTBA JJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TE€OpPEMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTIJIa

13.03.2025




DIeMeHTHI ChEePUIECKON TeOMETPHH:

" reoIe3MuecKue JTMHUN Ha 3emIe 18.03.2025
78 KonTpoasnas padora "Yribl u

paccTostHus" 18.03.2025
79 Cucremartuzauus 3HaHul "MHOTOrpaHHUK

U €r0 JEMEHTHI" 20.03.2025
80 [Tupamuga. Buaer nupamun. [IpaBunsHas

nupamuia 22.03.2025
81 [Tpusma. IIpsimast 1 HaKIIOHHASI TPU3MBI.

[IpaBunbpHas npusma 01.04.2025
82 [Ipssmoit napaienenunen,

IPSIMOYTOJIbHBIN Mapaienenumes, Kyo 01.04.2025
83 Boinykisle MHOrorpanauku. Teopema

Olinepa 03.04.2025

Brinykisie MHOrorpaniuku. Teopema
84 Oinepa. [IpaBuibHbIE U TOTYIPABUIbHbBIE 08.04.2025

MHOT'OT'PaHHHUKH
85 KontpoabsHnasi padora "MHororpaHHuKH" 08.04.2025
86 [ToHsiTHE BEKTOpa Ha MJIOCKOCTHU U B

MIPOCTPAHCTBE 10.04.2025
87 CyMmMa BEKTOpPOB 15.04.2025
88 Pa3zHoCTh BekTOpOB 15.04.2025
89 [IpaBuno napamnenenunena 17.04.2025
90 Bcepoccuiickasi npoBepouyHasi padora




21.04.2025 22.04.2025

Paznoxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIIKAITUX B OJTHOM 1 99 04.2025

TUIOCKOCTH
92 CkayisipHO€E MTPOU3BEICHUE 1 94.04.2025
93 Brrunciienue yriia Mexay BEKTOpaMu B 1

IIPOCTPAHCTBE 29.04.2025
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 99.04.2025
95 [Ipocreiinme 3a1a4u ¢ BEKTOpaMH 1 06.05.2025
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 06.05.2025
97 [Tpocreiimune 3aa4un ¢ BEKTOpaMu 1 13.05.2025
98 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1 13.05.2025
99 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 15.05.2025
100 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 90.05.2025
101 O0001IeHNEe U cUcTEMAaTH3alNs 3HAHUA 1 90.05.2025
102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1 99 05.2025

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa nu¢ppoBbIe
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue op
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1 04.09.2024
Ha IUIOCKOCTH U B IIPOCTPAHCTBE" o
5 [ToBTOpenue Temsl "CkalispHOE 1 05.09.2024
IPOM3BENEHHE BEKTOPOB" o
3 [ToBTOpeHue TeMsl "Brruncienue yria 1 06.09.2024
MeXly BEKTOpaMH B IPOCTpaHCcTBE" o
4 [ToBTOpeHue Temsl "YpaBHEHHE IPAMOI, 1 11.09.2024
IPOXOIAILEH yepe3 1Be TOYKH" T
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 12.09.2024
yPaBHEHHE IIOCKOCTH B OTPE3KAxX o
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 13.09.2024
YPaBHEHHE IUIOCKOCTH B OTPE3Kax o
7 BekTopHoe npousBeneHne 1 18.09.2024
8 JIuneliHbIC HEPABEHCTBA, JIMHEMHOE 1 19.09.2024
IPOrpaMMHUPOBAHHUE S
9 JIuHeliHbIe HEPABEHCTBA, JIMHENHOE 1 70.09.2024
IPOrPaMMHPOBAHHE o
10 AHanuTHYeCKHe METO/IbI pacuéTa yria 1 55 09.2024
MEXTy TIPSIMBIMH B MHOTOTPaHHHUKAX T
11 AHaJIUTHYECKHE METOBI pacuéTa yria 1 26.09.2024
MEXy TNIOCKOCTSIMHU B MHOTOTpaHHUKAX T
12 ®dopMyia pacCTOSHUS OT TOYKH JI0 1 27.09.2024




IIJIOCKOCTHU B KOOpJAHWHATax

HaxoxzaeHue paccTossHUM OT TOYKHU 10

13 02.10.2024
MIJIOCKOCTH B KyOe
Haxoxxaenne pacCTOSHUN OT TOYKH 10

14 s P . A 03.10.2024
TUTIOCKOCTH B MPABUJIBHON TUPAMUIE
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

15 . ) 04.10.2024
TeMe "AHanMTHYECKas TeOMETPHs
CeueHnss MHOTOTPAaHHHUKOB: CTaHIAPTHEIE

16 p Aap 09.10.2024
MHOTOI'PAaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/T CJIE/IOB 10.10.2024
CedeHHsi MHOTOTPAaHHUKOB: CTaH/IapTHHIE

18 IIJIOCKOCTH, IEPECCUEHUS NIPSIMBIX U 11.10.2024
IIOCKOCTEN
[MTapaniensHbIe PSMBIC U TUIOCKOCTH:

19 16.10.2024
napasuiebHbIe CEUCHUS
[TapaniensHbIe PSMBIC U TUTOCKOCTH:

20 ) . 17.10.2024
pacyér OTHOIICHU
[TapannensHbIe TPSIMBIE U TNIOCKOCTH:

21 YIJIBI MEX]1y CKPEIIMBAIOIIUMHUCS 18.10.2024
IPSIMBIMHU
[TeprieHIUKYISIpHBIC TIPSIMBIC U
IUIOCKOCTH: CTaHAAPTHLIE Maphl

22 ap p . 23.10.2024
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPUHM MHOTOTPaHHUKOB
[TeprieHIUKYISIpHBIC TIPSIMBIC U

23 TUTOCKOCTH: TeopeMa O Tpex 24.10.2024
MEPIICHIUKYIIpax

24 [TepnenauKyIsipHBIC IPSIMBIC U 25.10.2024




25

IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OIrpaHHHUKax

[ToBTOpEHME: TUIOIIAAN

MHOT'OYT'OJIbHUKOB, (DOPMYJIBI SIS
TJI0IIAJIeH, COOOpaKEHUS TTO100MSI

06.11.2024

26

[ToBTOpenue: miomanu
MHOTOYTOJTEHUKOB, ()OPMYJIIBI JISI
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

07.11.2024

27

28

29

30

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUTOIIAAH TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1O 100Ut

[Tnomaau ceueHNit MHOTOTPaHHUKOB:
IUIOINAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs IOJO0HS
KonTponbHnas padora "[loBropenue:
MHOT'OI'PaHHHUKH, CEUEHHUS
MHOTOTPaHHHUKOB"

08.11.2024

13.11.2024

14.11.2024

15.11.2024

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJieNenunea

3agauu 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TPUCEKITNH yTiia

CTCpCOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIEHOTO
napaJenenuneaa

20.11.2024

21.11.2024

22.11.2024

34

[IpuknagHeie 3a1a4u, CBSI3aHHBIE C

27.11.2024




BBIUMCIICHHEM 00BEMA NpAMOYT'OJIbHOI'O

napajuiejaenumneaa

35 O0BEM IIPSIMON MPU3MBI 28.11.2024
CTepeoMETpUYCCKHE 3a1a4H, CBI3aHHBIC C

36 P p e sai 3 29.11.2024
BBIUMCIICHHEM 00BEMOB TIPSIMON TIPU3MBI
[Ipuknagabie 3a1a4n, CBI3aHHBIC C

37 p . A I‘[‘ 04.12.2024
00BEMOM TIPSAMOI TIPU3MBI
Brerunciaenue 00bEMOB T ¢ IIOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém 05.12.2024
HAKJIOHHOM MPU3MBI
Brerunciaenue 00bEMOB T ¢ IIOMOIIBIO

39 omnpenenénHoro uHTEerpana. O0sEM 06.12.2024
U PAMHU/TBI
®dopmyna 00béMa mupamuabl. OTHOIICHHE

40 pMY P A 11.12.2024
00BeMOB UpamMu ¢ OOLIUM YIIIOM
®dopmyna 00béMa mupamuabl. OTHOIICHHE

41 pMY P g 12.12.2024
00BeMOB MUpaMuU ¢ OOILITUM YTIIOM
CrepeoMeTpUYECKHE 3a1a4H, CBSI3aHHBIE C

42 P Tp v A 13.12.2024
00BEMaMH HAKJIIOHHOW MPU3MBI
CrepeoMeTpHUUCCKHEC 3a1a4H, CBI3aHHBIC C

43 p P A 18.12.2024
0o0BEMamMH MUpaMUIbI
[Ipuknanueie 3axaun mo Teme "OOBbEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKJIOHHOM 19.12.2024
MPU3MBI
[Ipuxnanaeie 3agaun 1Mo Teme "O0BEMBI

45 priaz Aasi e 20.12.2024
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI
IIpumeHnenne 00bEMOB. Brruncnenne

46 P 25.12.2024

PaCCTOSAHUA 00 IMMIOCKOCTH




KoHnTtponbhas pabora "O0bEM

47 . 26.12.2024
MHOTOIpaHHHUKA
[{umuHaprdeckas TOBEPXHOCTb,

48 00pasyoIue MHUIHHIPUICCKOM 27.12.2024
MMOBEPXHOCTHU

nnuaap. IpsMmoi KpyroBoi IUIHHIP.

49 1 AP- 1P Py H AP 09.01.2025
[Imomane MOBEpXHOCTH LUIUHIAPA
Kounueckas moBepxHOCTh, 00pa3yIOIINE

50 . p pasyiom 10.01.2025
KOHHYECKOU IToBepXHOCTU. KOHyC
CeueHne KOHYyCa INIOCKOCTBIO,

51 Y 15.01.2025
napauieIbHOM MIIOCKOCTH OCHOBAHUS
Vceuénnniii konyc. M3o00paxeHue

52 y p 16.01.2025
KOHYCOB M YCEUEHHBIX KOHYCOB
ITinomanes 60KOBOII MOBEPXHOCTH U

53 e P 17.01.2025
MTOJTHOM TTOBEPXHOCTH KOHYyCa
ITinomanes 60KOBOII MOBEPXHOCTH U

54 IHVIL p 22.01.2025
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKue 3aa4u Ha

55 JIOKa3aTeILCTBO U BLIUHUCIICHHE, 23.01.2025
MOCTPOEHUEM CEUEHUH UINHAPA, KOHyCca
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKa3aTeJILCTBO U BEIYMCIICHHE, 24.01.2025
MMOCTPOEHUEM CEUECHUH LUIIMH]IPa, KOHyCa
IIpuknaguble 3a0a4n, CBI3aHHEIE C

57 p . a 29.01.2025
[UTHHIPOM
[IpuknagHble 3a1a4H, CBI3aHHBIE C

58 P g s 30.01.2025
[UTHHIPOM

59 Cdepa u map 31.01.2025




60

61

62

[Tepeceuenwue cdepbl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Buj u n300pakenue mapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxeHnue mapa

Ypasnaenue chepsl. [Lnomans cheps u eé
qyacTen

05.02.2025

06.02.2025

07.02.2025

63

64

65

66

Cummerpus chepsl 1 mapa

CrepeoMeTpuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CHEPOH U MapoM,
MOCTPOEHUEM UX CEUCHHUH TIOCKOCTHIO

CrepeoMeTpuuecKkue 3aa4u Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUEHHH MIIOCKOCTHIO

IIpuxnagHeie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

12.02.2025

13.02.2025

14.02.2025

19.02.2025

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH,
BBIYHCJIICHUSA B OKp}I)KHOCTI/I, CTaHJlapTHI)IC
mogoous

Paznuunbie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOTI'OI'paHHUKOB

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

20.02.2025

21.02.2025

26.02.2025

70

3amaun o Teme "Tena u MOBEpXHOCTH
BpanieHus"

27.02.2025




71

72

KoHntposnbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

O0BeéM munuHapa. Teopema 06 00bEME
HPSIMOTO ITWJIHHIPA

28.02.2025

05.03.2025

73

Brrunciienre 005EMOB TEII C IIOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpém
KOHYca

06.03.2025

74

75

76

ITinomaayu 6OKOBOM M IMOJHOM
MOBEPXHOCTH KOHYyCa
CrepeoMeTprYECKUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIWJIMH/IPA,
KOHycCa

[Ipuknanueie 3agaun mo teme "OO0bEMBI U
IJI0IIaAu OBepXHOCTEN Ten"

07.03.2025

12.03.2025

13.03.2025

77

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06BEme mrapa. [Tnomans
cheprl. CTepeoMeTpudecKue 3a/1auu,
CBSI3aHHBIE C BEIYHCIIEHNEM 00HEMOB
1rapa, mapoBOTr0 CETMEHTa H IIapOBOTO
CEeKTOpa

14.03.2025

78

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaaso cepbl. COOTHOMIEHUS MEKITY
TUTOMIA/IIMU TTOBEPXHOCTEN M 00bEMaMuU
MOJOOHBIX Tl

19.03.2025

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEMa mpu moo0uu.
CrepeoMeTpHUSCKHE 3a]]a4H, CBI3aHHBIC C

20.03.2025




80

BBIUKCIICHHEM 00BEMOB Tell U IUIOMIAeH
MMOBEPXHOCTEU

Kontponbnas padora "Ilnomann
MTOBEPXHOCTH U 00BEMBI KPYTJIBbIX TN

21.03.2025

81

JBroxenus npoctpancTea. OToOpakeHusl.
JBuxenus u paBeHCTBO uryp. Odmue
CBOICTBA JBHKCHUM

22.03.2025

82

83

84

Bubl ABrMKeHMI: TapauieIbHbIN
MepPEeHOC, IEHTPaIbHasi CHMMETPUSI,
3epKajbHasi CHMMETPHsI, TOBOPOT BOKPYT
IPSAMO

[IpeoOpazoBanus nomoowus. [Ipsmas u
cthepa Diinepa

['eomeTpuyeckue 3aaun Ha MPUMEHEHUE
TIBUKCHUS

02.04.2025

03.04.2025

04.04.2025

85

O6o06matomiee moBTopenue 11 moHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"IlapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpOCTpaHcTBe"

09.04.2025

86

O6o06matomiee moBropenue 11 mouHsTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlns 3HAHWIA:
"BekTopsl B mpocTpaHcTBe"

10.04.2025

87

O6o06matomee moBTopenue 11 moHITHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

11.04.2025




88

89

90

Hrorosas KOHTpPOJIbHAas pa60Ta B paMKax
HpOMe)ICYTO‘lHOﬁ aTrecranuu
O6o6maromee moBTopeHue 11 moHsaTHI 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"OO6beM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHATH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

16.04.2025

17.04.2025

18.04.2025

91

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allisl 3HAHUI:
"[Timomraay MOBEPXHOCTU U 0OBEMBI
KpYIJIbIX TET"

23.04.2025

92

O6o06matomiee moBTopenue 11 mousTHii u
MeTO0/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"TTnomanayu moBepXHOCTU U 0OBEMBI
KpYIJIbIX TET"

24.04.2025

93

[ToBTOpenue, o6obIIEHNE 1
cHUcTeMaTu3alus 3HaHUI

25.04.2025

94

95

[ToBTOpEeHme, 0600IIEHNE 1
CHCTEeMaTH3aIus 3HaHUH
[ToBTOpeHnue, 0600IIEeHNE U
cHUCTEMaTH3aIus 3HAHUI

26.04.2025

30.04.2025

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U

07.05.2025




97

KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTUs CTEPEOMETPUU KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

14.05.2025

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX UHXCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

15.05.2025

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.2025

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

21.05.2025

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

22.05.2025

102

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

23.05.2025







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

» Maremaruka. ['eomeTpust; yriyoneaHoe ooyuenue, 10 kmacc/ Mep3msik AL,
Homuposckuii [I.A., ITonsikoB B.M.; ox peaakiueit [logonbckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-T'PA®y»; AxunonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Martemaruka. ['eomeTpus; yriyonenHoe o0ydenue, 11 kmace/ Mepsznsk AT,
Homwuposckuii [I.A., ITonsikoB B.M.; mox peagakuueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUN LEHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserieHues

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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