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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
obmiero oOpa3oBaHMsl, TaK KaK 00€CIIEYMBAET BO3MOKHOCTh U3YUYEHUS TUCLUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH W IPEAMETOB TI'yMaHUTApHOTO IMKIIA.
[Tockonpky  JOTMYECKOE  MBIIUIEHWE,  (opMupyemMoe Tpu  HU3YUCHHH
OOy4arolMMHUCs MOHATUIHBIX OCHOB IN€OMETPHUM, IIPU JOKa3aTEIbCTBE TEOPEM U
IIOCTPOEHUH LIETIOYKHU JIOTUYECKUX YTBEPXKICHHUH IPHU PELICHUN I€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIaTb M OIPOBEPraTb TI'MIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCSL IIPU PEIIEHUM 3aa4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTHU
buznyeckux 3amad.

[{enb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpusi» Ha yriyOJlI€HHOM
YPOBHE — pa3BUTHE WHIMBHUIYAIBHBIX CIIOCOOHOCTEH OO0ydYaromuxcsi Ipu
M3YYEHUH T€OMETPUHU, KaK COCTABJISIONIEH mpenMeTHOW obnactu «MaremaTuka u
uH(popMaTHKa»  4Yepe3  00ecnedyeHHe  BO3MOXKHOCTHM  NPUOOpETEeHUs U
UCIIOJIb30BaHUsl Oojee TIayOOKMX TE€OMETPUYECKHMX 3HAHUM U JIEUCTBHIA,
CHeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUIHOrO Mpo(heCcCUOHAIBLHOTO
00pa30BaHUsl, CBA3aHHOIO C HCITIOJIb30BAaHUEM MAaTEMaTHKHU.

[IppopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUU Ha YINIyOJIEHHOM YpOBHE,
PaCIIMPSAIONIMMH M YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBJISIIOTCSA:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUM KaK YaCTU MHUPOBOW KYJIBTYpPBI U
(opMHUpOBaHKE OCO3HAHUS B3AUMOCBSI3H FEOMETPUM C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE NPEICTaBICHUS O NPOCTPAHCTBEHHBIX (UIYpax Kak o
BAKHEMIIMX MATEMATUYECKUX MOJENAX, MO3BOJISIOMIMX ONUCHIBATH U H3y4daTh
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA, 3HAHUE MMOHATUITHOTO arapara mno pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpHH;

(¢opMupoBaHHE€  yMEHHMS  BIaJ€Th  OCHOBHBIMH  MOHATHSMH O
POCTPAHCTBEHHBIX (PUTypax M UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHITb, YMEHHUS JIOKa3blBaThb TEOPEMBbI U HAXOUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a1a4;

(dopMupoBaHHE YMEHUS paclio3HaBaTh HA YEPTEKaX, MOJIEISAX U B PEAIbHOM
MHUpPE MHOIOTPaHHUKM M Teja BpALICHUA, KOHCTPYHPOBATH I'E€OMETPUYECKUE
MOJENH;

dbopMHpoBaHWE MOHUMAaHUS BO3MOKHOCTH aKCHOMAaTUYECKOIO MOCTPOEHUS
MaTeMaTHUYeCKUX TEeOpHi, (popMHpoBaHHE MMOHUMAHHUS POJIM AKCUOMATHKU IpU
MIPOBEJICHUN PACCYKICHUM;

(dopMupoBaHHE YMEHHUs BJaJeTh METOAAMH JOKAa3aTEeNbCTB U aJIFOPUTMOB
peleHuss, YMEHUSI MX NPUMEHATHb, NPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IMPAKTUYECKUM COJICPKAHUEM,
dbopMupoBaHHE MPEICTaBICHHUA O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  MpHU



000CHOBaHMHM MAaTEMATUYECKUX YTBEP)KICHUHN U POJIM aKCUOMAaTUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYadbHBIX W TBOPYECKHUX
CHIOCOOHOCTEW 00y4YaromuXcs, MO3HABATENbHOM aKTUBHOCTH, HMCCIIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJIEHUS, THTEpECca K U3yUECHUIO T€OMETPHH;

dbopmupoBanre (HYHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUSI PACO3HABaTh TMPOSIBICHUS TEOMETPUYECKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEW B pealbHbIX >KU3HEHHBIX CUTYalUAX U MPU U3YUYEHUH APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEM,
MOJICIMPOBAHUSI pEaJbHBIX CHUTYallUid, HMCCIEIOBAaHUSA MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNUN TTOJTYICHHBIX PE3yJIbTATOB.

OCHOBHBIMH COZICPKATEIHHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusitotcs:  «lIpsiMple ¥ TJIOCKOCTHM B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tema  BpameHus», «BeKkTopel W  KOOpJIMHATHI B
MIPOCTPAHCTBE», «JIBUKEHUS B TIPOCTPAHCTBE.

CdopmynupoBanHoe Bo ®PI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH
MOHATUSMI», PEICBAaHTHBIMH TE€OMETPUU Ha YIIyOJEHHOM YpPOBHE OOydYeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTEIbHBIM JMHUSM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTHUYECKMX YMEHHM  pachpelessieTcsi He  TOJbKO  TI0
COJIep>KaTeNIbHbIM JIMHUSIM, HO U 110 rogaMm o0yuyeHus. CoaepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHUs DenepanbHOl padboueit
pPOrpaMMbl, paclpeeaCHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIUITUAIILHBIM BOIIPOCaM 00yYaromuecs
oOpalaquch HEOJHOKPATHO. OTO TMO3BOJISIET  OPraHU30BaTh  OBJAJICHHE
T€OMETPUICCKUMH MTOHATHSIMH U HaBBIKAMH TIOCIIEOBATEIIBHO U TTOCTYIIATEIBHO, C
cOOJTIOIeHEM TIPUHIINITA MIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPHUECKHUX MPEJCTaBICHUN 00Yy4arONIMXCsl, pACIIUpsIs U yriayOsss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexo Kk M3y4E€HUIO TEOMETPHUH Ha YTITyOJIEHHOM YPOBHE TIO3BOJISIET:

co3matb  yciuoBus s auddepeHuHanuu 00OydeHHs,  MTOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa30BaTENbHBIX MPOrpaMM, OOECHEYHUTh YIIIYOJIEHHOE
U3Y4YCHHUE T€OMETPHUH KaK COCTaBJIsIoNIEH yueOHOTO ipeameTa «MareMaTukay;

MOJTOTOBUTHh OOYYAIOIMIUXCA K TMPOJODKCHHUIO H3YYCHUS MaTEMaTHUKH C
y4€ToM BbIOOpa Oymymied mnpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKITY
o01IUM U TPpo(heCCHOHATBLHBIM 00pa30BaHUEM.

Ha wusydyenme yueOHOro kypca «l'eomerpusi» Ha yriiyOJIEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 xmacce — 102 gaca (3 gaca B Hegeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTrpud. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajulesIbHble M CKpelMBaromuecs mnpsMbsle. [Ipu3HaKM CKpemmBaroOmnXcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: NapajuIe/IbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIICIBHOCTD TPEX MPAMBIX, IaPAJUICIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe M LEHTPaTbHOE NPOEKTHPOBAHUE, U300paKeHUE
¢uryp. OCHOBHBIE CBOICTBa NapajuIeIbHOIO NPOEKTHUpoBaHusd. M3o00pakeHue
¢buryp B mapajyuiesIbHOM NPOEKUHMH. YTJbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIy NpsAMBIMU B IIpocTpaHcTBe. [lapaninenbHOCTh IIOCKOCTEN: Mapaljie/ibHbIE
IJIOCKOCTH, CBOKWCTBA IapAJUICIIbHBIX IIJIOCKOCTEM. IIpocreiimme
IPOCTPAHCTBEHHbIE (PUIrypbl Ha IUIOCKOCTH: TETpa’Jp, Napajlieienunen,
MMOCTPOEHHUE CEYEHUM.

IleprieHIUKYJIAPHOCTD NPAMOU U INIOCKOCTH: NEPIEHAUKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MPSAMBIC MAPAJUICIbHBIE W IEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPIEHAUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOpeMa O IPAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHoE IIPOCKTUPOBAHHUE.
[leprieHIUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSHUE
OT TpsAMOM [0  IUIOCKOCTH, TNpoeKuus  (purypel Ha  IUIOCKOCT.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEM:  IPU3HAK  MEPIEHAMKYJSIPHOCTH  ABYX
I0cKocTer. TeopeMa 0 TpEX MepneHaUKYIIsIpax.

VYriael B NpOCTPAHCTBE: Yroyl MEXAY NPSAMOW U IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TMHEWHBIA YroJl IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yriyia. TeopeMmbl KOCHHYCOB W CHHYCOB IS
TPEXIPAaHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3sBépTka MHoOrorpaHsHuka. Ilpmsma: Nn-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHasi MPU3Mbl, OOKOBasi U IMOJIHAS TTOBEPXHOCTh MPU3MBI.
[Tapajutenienuniesr, NOPsIMOYTOJIBHBIM — MapajuleJIENUIIe] W €ro0  CBOWCTBA.
Kparuaiime 1myTM Ha NOBEPXHOCTH MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupammpa: n-yrojgpHas mnHUpaMuna,
npaBwibHas U yceu€HHas mnupamuiabl. CpoiicTBa peéOep M OOKOBBIX TI'paHel
IIPaBWIBHOW nupamuzbl. [IpaBunpHblE MHOTOTPAHHMKHU: NPAaBUIIbHAA NPU3MaA U



npaBWiIbHAs NUPAMHUAA, NPaBUJIbHAS TPEyroibHas NUPaMHUAAa W TPABUJIBHBIN
TeTpasap, KyO. IlpencraBineHue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadAp U UKOCadIp.

Bbluncienue 91€MEHTOB MHOTOTPaHHMKOB: pEOpa, JAMAroHaiau, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJHOW IOBEPXHOCTH MPSAMOM MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM TIIOBEPXHOCTH MPSMOM MPHU3MBI.
[Inomanes OOKOBOM TMOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHPaMHUJBI,
TeopeMa O IUIONIaAN YCEUEHHON TUPaMUIBI.

CuMmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B IPaBUIBHOM MHOTOTPAHHHUKE: CUMMETPHS
napajuiesienunea, CUMMETPUs MPABUIBHBIX MPU3M, CUMMETPHS NpPaBUIBHOU
NUpaMU/IblL.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE W MPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS ¢ BEKTOPAMHU: CIIOKECHHE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
qucyio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpA Ha YUCIIO.
[TonsiTue xoMIiaHapHble BEKTOpbI. [IpH3HaK KOMILIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapayuenenunena. Teopema O pas3IoKEHUU BEKTOpa IO TPEM
HEKOMILJIaHApHBIM ~ BeKkTopaM. lIpsAmoyronpHas cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpA U
KOOpJIMHAaTaMHU TO4YEK. YTon Mexay Bekropamu. CKalspHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[MonsiTust: TMIMHApPUYECKasT TOBEPXHOCTh, KOHWYECKAas TOBEPXHOCTH,
cepuyeckas TMOBEPXHOCTh, oOOpasyronie mnoBepxHocTeil. Tema BpalmeHus:
WIMHApP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. BsammHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0pakenue Ten
BpallleHusl Ha IUIOCKOCTU. Pa3BépTka nmiamHiapa u konyca. Cummerpust cepsl u
nrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpsIMOYTOJIBHOTO Mapajuienenunena u cieAcTBus u3 He€. OObEM mnpsMod u
HAKJIOHHOW MPU3MBI, IWJIMHIPA, MHpaMuibl U KoHyca. OO0bEM I1apa U mapoBOro
CErMEHTA.

KomOuHanum Tenm BpaiieHUss U MHOTOTpaHHUKOB. [lpu3ma, BmucaHHas B
WIMHIpP, ONHCaHHAas oKojo IwiauHApa. llepecedyenne cdepbl U 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTrOrpaHHHKA,



OMHMCAaHHOTO OKOJIO cdephl, cdepbl, BIHCAHHOW B MHOTOTPAaHHHUK HJIH TEJO
BpalICHUS.

[Tnomaas MOBEPXHOCTH IWJIMHAPA, KOHYyCa, IUIOMAab cepbl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIANEH TMOBEPXHOCTEH
noaoOHbIX Quryp. [IpeoOpa3zoBanue momoOus, roMoreTus. Pemienue 3amad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOITOTPAHHUKOB U TEJ BPALLICHUS: CEUYCHUS LIMIUHIPA
(mapayyieTbHO MW TMEPICHAMKYJISIPHO OCH), CE€UeHUsl KoHyca (TapasuielibHbIC
OCHOBAHHUIO U MIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I11apa, METObl TOCTPOSHUS
CEUEHMI: METOJ| CJIIOB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJI IIEpEeHOoca
CEKYIIIEH MJIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTpaHcTBe. Omepanuu HajJ BEKTOpamMu. BekTopHoe
YMHOXXE€HUE BEKTOpOB. CBOICTBA BEKTOPHOTO YyMHOXEHMS. IIpsiMoyrosbHas
cUcTeMa KOOpAuHaT B npocTtpancTBe. KoopauuaTtel BekTopa. PasnoxkeHue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUU T'€OMETPUYECKUX
3aj1ad4.

JABMKeHUs1 B IPOCTPAHCTBE

JIBmwxenus: mpoctpancTBa. OtoOpaxeHus. [IBKEHHS M PaBEHCTBO (Quryp.
OO6mme cBoiicTBa JBWKEHUM. Buasl JBIXKEHUH: NapaUleIbHBIA TEPEHOC,
LEHTpAJIbHA CUMMETPHUS, 3€pKajbHAs CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

1) rpa:xxaanckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYaIOLIErocs Kak akTUBHOTO U
OTBETCTBEHHOIO  WJIEHAa  pPOCCUHCKOrOo  OOmIeCTBa,  MPEACTAaBICHHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUI,
NpoLEeayp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U APYroe), yMEHue
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C HX
(GyHKUMSAMY U Ha3HAYECHHEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUUCKON TpakAaHCKOW MIEHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMATUKOB M POCCUNCKOW MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTHKEHHW B JIPYTMX HayKaX, TEXHOJOTHAX, cdepax
YKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapona, c(hOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHHUs, ITUYECKOTO NOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM UM JACATEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMBOIO OyayIIero;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIHOYas 3CTETUKY MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUN, PacCyKJIeHUH, BOCOPUMMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3jIMvHbIX BUJIOB UCKYCCTBA;

5) ¢pusnyeckoe BOCIMTAHUE:

cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUYeCKUE 3HaHHUS B
MHTepecax 310pOBOTo U 0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBbIO (3/I0pOBO€ THUTaHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTJIbIXa, peryisipHas ¢pu3nuecKkasi akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIIOOUs, HHTEpeC K
paznmuuHbiM  cpepaM  TPO(PECCHOHANBHON  NIEATENbHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieil npodeccud U pealu30BbIBATH COOCTBEHHbBIE JKU3HEHHBIC ILJIAHBI,
TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO H



caM000pa30BaHUI0 HAa MPOTSHKEHWHM BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUYECKUX 3aJ1a4 MaTeMaTU4eCKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TMOHUMAHHE BIUSHUSA
COLIMAJIBHO-?PKOHOMHUYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOJHON U COIMANTbHOU
CpeIlbl, OCO3HAHKE TJI00ATLHOTO XapaKkTepa AKOJIOTHIECKUX MPOOJIeM, OpUCHTAITIS
HAa TIPUMCHEHHE MAaTEMAaTWYeCKMX 3HAHWW JUIA pEIIeHHus 3aaad B o0mactu
OKpYyXarolenl cpebl, IJIAaHUPOBAHHE IIOCTYNKOB M OILIGHKH HX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKu U  OOIECTBEHHONW  MPaKTUKW, MOHUMAHHE
MaTEMaTUYECKOM HayKd Kak c@epbl YelOBEUECKOW esATEeIbHOCTH, JTaloB €
Pa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHUS I[MBWIM3AIMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOM KyJIbTYpOM Kak CPEJACTBOM IO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO W HCCIEAOBATEIBCKYIO JEATEIIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/ibHBbIC YHMBEPCAIbHBIE Y4eOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AefcTBu:

BBISIBJISAITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUM MEXAYy TMOHATUAMH, (POPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUM, YCTaHABIIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMsI JiJ1si 0000IIEHNUS U CPAaBHEHHUS, KpUTEPUH MPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (QOPMYJIUpPOBATH U  NPEOOpPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IUHUYHbBIC, YACTHBIE U O0II1E, YCIOBHBIE,

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJICHUAX U YTBEPKICHUSX, MpeiaraTh KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUNN;

JIeNIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3aKIIOUEHU MO0 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIUIO, IPUBO IUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>KJICHUS U BHIBOJIBI;

BBIOMpATh crnocod pemeHuss yd4eOHOM 3ajayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHMS, BbHIOMpaTh  HauOoyiee  MOAXOAAIIMH ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCcKue JeHCTBUSA:



UCIIOJIb30BaTh BOIPOCHl KaK WCCIICIOBATEIbCKUNA HHCTPYMEHT TO3HAHUSA,
dbopMynMpoBaTh  BOMPOCH,  (PHUKCHUpYIOIIHME  MPOTUBOpPEYHE,  MPoOJIeMy,
yCTaHaBIUBAaTh MCKOMOE M JaHHO€, (OpPMHUPOBATH THIOTE3Y, apryMEHTHPOBATh
CBOIO MO3UIINI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIM 3KCIEPUMEHT, UCCIEIOBaHUE
[0 YCTAHOBJICHHWIO OCOOCHHOCTEM MaTeMaTUYecKOro o0beKTa, SABJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMHU, ITPOLIECCaMHU;

CaMOCTOSITENIbHO (OPMYJIHPOBATh OOOOIIEHHUS M BBIBOJBI MO pPe3yJbTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs, UCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJbTAaTOB, BEIBOJIOB U 0000IIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoOIecca, a TakKe BBIIBUTATh
MPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX yCIIOBHSIX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIISAT A€UIIMTH UH(DOpPMAIUMK, TaHHBIX, HEOOXOJUMBIX Jid OTBETa Ha
BOMPOC U IS PEIICHUS 3aa49H;

BbIOMpaTh MH(OPMALINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATM3UPOBATH,
CHUCTEMAaTHU3UpPOBaTh M HMHTEPIPETUPOBATH HWH(DOPMALMIO PA3TUYHBIX BHUAOB U
dbopMm npeacTaBICHUS;

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEJCTABIATh €€ B paslIUYHbIX (opmax,
WJUTIOCTPUPOBATH TpaUuECcKH;

OILICHHBATH HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIe 1eliCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATh CYXkICHUS B COOTBETCTBUH C YCIOBUSIMHU U
HensiMU  OOLIEHMSI, SCHO, TOYHO, I'PAaMOTHO BBbIpa)kaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M NUCBMEHHBIX TEKCTAX, JAaBAaTh IOSICHEHMS IO XOIy PEUIECHUs 3a1ayH,
KOMMEHTUPOBATH MOJYYEHHBINA PE3YIIbTAT;

B XOJI€ OOCYKJIEHHUs 3a]1aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npo0sieMbl, peliaeMoM 3aJayd, BbICKA3blBaTh MWJIEM, HAICJIEHHbIE Ha IOMCK
pPELIEHHUs], COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMMU JPYIMX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3iMuMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (dopme
(bopMyIMpOBATh PA3HOIIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4H, DKCIIEPUMEHTA, UCCIEIO0BAaHNUS,
IpOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
[PE3eHTALUN U OCOOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1ayu, BIOUPATh CIIOCO0 PEIICHUS C
y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII NHTEJLJIEKT:

BJIAJ€Th  HABBIKAMM  TIO3HABaTEJIbHOM  pedieKCMu  Kak  OCO3HAHUs
COBEPIIAEMbIX JICHUCTBUNA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJICTh
croco0aMu CamMOIIPOBEPKH, CAMOKOHTPOJIA IMpolLiecca W pe3yjbTaTa peLeHUs
MaTeMaTUYEeCKOM 3a/1auu;

NPEeNBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEN;

OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATA IEIU U YCIOBUSIM, OOBSICHSTh PUYUHBI
JOCTHKEHUSI WIIA HEJIOCTHKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OILIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJILHOCTD:

MOHUMATh U KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAWBUYaTbHON
paboThl TMpU peHieHWHM YYEeOHBIX 3a/lad, MPUHUMATh 1€Jdb COBMECTHOM
NEeATEIbHOCTH, TJIAHUPOBATh OPTraHU3aIMI0 COBMECTHON paloThl, paclpenessTh
BUJIbI pabOT, JOTOBAapUBATHCS, OOCYXXKIAaTh NPOLIECC M PE3yJbTaT paboTHl,
000011aTh MHEHHST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CYykJeHHsI, OOMEH MHEHUH,
«MO3TOBbIE IITYPMB» W UWHBIE), BBINOJIHATH CBOIO 4YacThb pabOThl U
KOOPAVUHUPOBATh CBOM JEUCTBUS C APYTMMU YiI€HAaMU KOMAaHJbl, OLICHUBATH
KaueCcTBO CBOETro BKJAJa B OOIIMNA MPOAYKT MO KpUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOy4aromuiicss Hay4YuTCs:

e CBOOOJIHO OMEpPUPOBATh OCHOBHBIMU TOHATHSIMU CTEPEOMETPUH TIpU
pelieHn  3a7a4 U MPOBEACHUN MaTEeMaTHUYECKUX PACCYK/ICH Uil;

e TPUMEHATH AKCHOMBI CTEPEOMETPHH M CJICACTBUS M3 HUX IMPHU PEIICHUN
TCOMETPUYECKUX 3a]1aY,

e KJIACCHU(PUITUPOBATH B3aMMHOE PACIOJIOKEHHE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBaTh TIOHATHSAMH, CBSI3aHHBIMU C YIJIaMH B
MPOCTPAHCTBE: MEXKIy NPSAMBIMH B IPOCTPAHCTBE, MEXKIY MPAMON U
TUTOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MPSIMOYTOJIbHBIN TTapalIeNIeHIe 1, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHUA  JIS
KJ1accuuKanuu;

e CBOOOJHO OMNEPUPOBATH TOHSTHSIMH, CBS3aHHBIMU C  CEUEHUEM
MHOT'OTPAHHUKOB TIJIOCKOCTHIO;

e BBIMNOJIHSITH napajiesbHOE, LHEHTPaIbHOE u OpPTOrOHAJIBHOE
POEKTUPOBaHUE (DUTYp HA IJIOCKOCTb, BBINOJIHATH M300pakeHus (Uryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB PAa3JIMYHBIMH METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMAAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
nupamMmua), FTeOMETPUUYECKUX Tell C TpUMEHEeHneM GopMy;

e CBOOOJIHO ONEPUPOBAThH MOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCh M IJIOCKOCTb CHUMMETPUH
duryps;

e CBOOOJIHO ONEPUPOBATH MOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAUHATaM B IPOCTPAHCTBE;

e BBIMNOJIHSITH ACUCTBUS HaJ BEKTOPAMH;

e pellaTh 3aJa4d Ha JOKa3aTeJIbCTBO MATEMAaTHUYECKUX OTHOUIEHUW U
HaXO0XJICHUE T€OMETPUYECKUX BEJIMYHUH, MPUMEHSSI WU3BECTHBIE METObI
IIpU PEIICHUH MATEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHSATH MPOCTEHIIME MPOTPAaMMHBIE CpPEICTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PELICHUH CTEPEOMETPUUYECKUX 3a/aY;

e WU3BJCKATh, MPEOOpPa30BbIBATh MU MHTEPIPETHUPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, TNPEICTAaBICHHYIO Ha
yepTekax U pucCyHKax;

e TMPUMEHSATH TIOJYYEHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATH U
aHAJM3UPOBATh PEATbHBIC CUTYaIlUU, MPUMEHSTh W3YUYEHHbIC MOHATHUS B
mpolecce IMOUCKAa  PEeHIeHHs  MaTeMaTH4YecKu  CHOpMYTUPOBAHHOU
poOIeMBbI, MOJIEITUPOBATh pEATbHBIC CUTyallMH HA SI3BIKE TEOMETPHH,
UCCJIEeI0OBATh MOCTPOEHHBIE MOJENIN C MCHOJIb30BAHHUEM T€OMETPUYECKHUX
MOHSATUM W TeopeM, alnapara aiareOpbl, peniaTh MNPaKTAUYECKUE 3aayH,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIINYUH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX dTalax pPa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTA PA3BUTHUS TEXHOJIOTHH.

K koniy 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKOH U Cc(hepudecKoil TOBEPXHOCTSIMHU, OOBACHATH CIOCOOBI
TIOJTYYCHHUS;

OTepUPOBATh MOHATUIMHU, CBSI3aHHBIMH C T€JIaMU BpAICHUS: LIHUJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Tena BpalleHus (UMUIUHAp, KOHYC, chepa u map) u
OOBSACHSTH CIIOCOOBI TIOJTYICHHUS TEJI BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJN BpAILICHUS,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpPAIllCHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM HOPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHAIUSIMH TEIl
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAHHMK, BIUMCAHHBIN B cdepy u
OMHCaHHBINA OKOJO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAIICHIS;

BBIYUCIISITh COOTHOIICHUSI MEXKTY TUIOIIA/IIMU [TOBEPXHOCTEN U 00BbEMaMu
ITOTO0OHBIX TE;

U300pakaTh M3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) ILJIOCKHE
YepTEkKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUSI;

U3BJIEKATh, WHTEPIPETUPOBATH M MpeoOpa3oBBIBATh HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TNPECTABICHHYIO Ha
YepTeKax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMHU;

3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peraTh reOMETPUUECKHE 3a/1a4i Ha BBIYMCIICHUE YTJIOB MEXIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B
1[EJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPHU PEIICHUY;
CBOOOJTHO ONEPHPOBATH TIOHSTHSAMH, CBSI3aHHBIMH C JBHKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHIA;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB U Tl BpAICHUS TpHU
MapajyIeIbHOM ~ IIEPEHOCE, LEHTPAJBHOM CHUMMETPUH, 3€pKaJbHOU
CUMMETPHH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 000K,
CTPOUThH CEUEHUS]I MHOTOTPAHHUKOB U TEJ BpAIlEHUs: CEUCHUS IUIMHIpa
(mapaJieabHO U NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (mapajuielibHbIe
OCHOBAHHUIO U IPOXOJSIINE Yepe3 BEPIINHY ), CEUCHHS 11apa;
UCIIOJIB30BaTh METOJbl IIOCTPOECHMSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

MPUMEHSTh TEOMETpUYeCKre (HaKThl ISl PEIICHUS CTEPEOMETPUUSCKHUX
3a/1a4, MOPEANnoJararoluX HECKOJbKO IIaroB PELICHUS, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B SIBHOUM U HESIBHOU (opMme;

pelmarh 3aJadyd Ha JO0Ka3aTelbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUN U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI [IPU PEUIEHUN CTEPEOMETPUYECKHX 3a/1a4;

IPUMEHATh  TIOJIYYEHHbIE 3HAHUS  HA  IPAKTHUKE:  CpPaBHUBATb,
aHAJIM3HPOBATH U OLICHUBATh PEAJIbHBIE CUTYallMH, IPUMEHSATh U3yYCHHbIC
MOHATUSI, TEOPEMbI, CBOWCTBA B TMPOIECCE€ IOUCKA  PEIICHUS
MaTeMaTudecku  CHOPMYJIMPOBAHHOW  TPOOJIEMBI,  MOJCIHPOBATH
pealbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUM, UCCIENOBATH MOCTPOCHHBIE
MOJENN C UCIIOJb30BAHUEM TE€OMETPUYECKUX TMOHATHH U TEOpEM,
ammapara anreOpbl, pemarh MPAKTUYECKUE 3a/aud, CBS3aHHBIE C
HaX0XXJICHUEM T'€OMETPUUECKUX BEJIUYUH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX ATallax Pa3BUTUS T€OMETPUU KakK
COCTaBHOM yacTu GyHAaAMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 23 1 0 HET
5 B3anMHOe pacnionokeHue npsmsIx B 6 1 0 et
MIPOCTPAHCTBE
3 [TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 0 0 et
IIPOCTPAHCTBE
4 HepneHJJmimepHOCTb NPSIMBIX U 25 0 0 et
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 0 HET
MHororpanHuKu 7 0 HET
BekTops!l B IpOCTpaHCTBE 12 0 HET
3 HOBTOPGHHG, 0000IICHIE U CHCTEMAaTU3aIIHs 5 9 0 et
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabubie IIpakTuueckue (wipp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
1 AHaUTHYECKass TEOMETPHS 15 1 0 HET
5 [ToBTOpEHue, 0606HI€HI:I€ u 15 1 0 et
CUCTeMAaTH3aIHsI 3HAHHUHA
3 O06bEM MHOTOTpaHHHKA 17 0 HET
4 Tena BpameHus 24 0 HET
5 [Tnomany moBepXxHOCTU U 0OBEMBI 9 1 0 et
KPYTIBIX TEJ
6 JIBrOKeHUS 5 1 0 HET
7 [ToBTOpEHMUE, 0606HICHI:I€ u 17 5 0 Her
CUCTEMAaTH3aIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka KonrTposbusbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
OcHoBHbI€ MpaBuiia U300pakeHUs Ha
1 PHUCYHKE IJIOCKOCTH, NapaJljIesIbHbIX 1 0 0 HET
01.09.2023
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHS cTepeoMeTpHH: TOUKa, psMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBujia U300pPKEHHS HA PUCYHKE 1 0 0 HET
o 05.00.2023
TUTOCKOCTH, MapaJuIeIbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHbI OTpPE3Ka
[TonsaTus: nepecekaronmecs MiIoCKOCTH,
3 epeceKaronuecs npsMas U MmIOCKOCTD, 1 0 0 HET
P P ’ 07.09.2023
MOJTYIIPOCTPAHCTBO
[TonsATHS: IEpeceKaronuecs MIOCKOCTH,
4 NepeceKaroImecs npsmas U II0CKOCTb; 1 0 0 HET
P P ’ 08.09.2023
HOJIYIIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
5) MPOCTEHIINX IPOCTPAHCTBEHHBIX PUTYD, 1 0 0 HET
12.09.2023
HECYIIECTBYIOIIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHINNX MPOCTPAHCTBEHHBIX QUTY, 1 0 0 HET
14.09.2023
HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE 1 0 0 HET




CICACTBUA N3 HUX

19.09.2023

10

11

12

AXCHOMEI CTCPCOMETPUHU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoObl 3a1aHus
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHUs TPSAMBIX U TIOCKOCTEH

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJIY4YE€HHBIX TUIOCKOCTEH.
PackpamiBanre NOCTPOCHHBIX CCYCHHUN
pa3HBIMH [IBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue nocTpOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N300pakeHne ceueHni mupaMubl, Kyoa u
IIPU3MBI, KOTOpPBIE TPOXOJAT YEPE3 UX
pé6pa. Nzo0pakeHue nepeceueHust
ITOJTYYEHHBIX ITJIOCKOCTEM.
PackpammBanne nocTpoOeHHBIX CEUEHUI
pa3HBIMM LIBETaMU

21.09.2023

22.09.2023

26.09.2023

28.09.2023

29.09.2023

HET

HCT

HET

HCT

HET

13

N300pakeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0OpakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEM.

03.10.2023

HET




PackpamnBanue NocTpOCHHBIX CEYCHUN
pa3HBIMM LIBETaMU

14

15

16

Mertopa cnenoB i HOCTPOCHUS CEUEHHH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CaolicTBa nepeceyeHui MPAMbIX U
IIJIOCKOCTEN

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.

CBoiicTBa nepeceyeHuid MpsIMbIX U
IIJIOCKOCTEN

05.10.2023

06.10.2023

10.10.2023

HET

HET

HET

17

[TocTpoenue ceueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha péopax. Co3maHue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHUS

12.10.2023

HET

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeI‘/’I M 3aI1MCh 111aroB
MOCTPOCHUS

13.10.2023

HET

19

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YePTEKEH U 3aIHCh IIIaroB
MTOCTPOCHUS

19.10.2023

HET

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEPTEIKEH U 3aIUCh [1aroB
MTOCTPOCHHUS

IToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue

20.10.2023

24.10.2023

HET

HECT




TPEYrOJIbHUKOB

22

23

24

25

26

27

[ToBTOpenue manuMerpuun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazButus
IJITAHUMETPUH U CTEPEOMETPUH

KontponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

Bsaumnoe pacrnosoxeHue npsiMbix B
npoctpanctBe. CKpelnuBaronmecs
npsmble. [Ipu3Haky ckpemuBarommxcs
npsambix. [TapannenbHble npsMbIe B
MIPOCTPAHCTBE

Teopema o cyniecTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM MPSMOM, IPOXOAAILIEH uepes
TOYKY IPOCTPAHCTBA U HE JIeXKaLIEH Ha
JaHHOM npsAMoi. Jlemma o nepeceyeHuun
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

[TapannensHOCTH TpeX HMpsiMbIX. Teopema

0 TpEX MapauIeIbHBIX NPsAMBIX. Teopema o

CKpCHIUBAOIUXCA TPAMBIX

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHbBIE CBOMCTBA MapajIeIbHOTO
npoekTupoBanus. M3o0paxeHnne pa3HbIx
¢buryp B mapayuieabHON MPOEKIUN

26.10.2023

27.10.2023

07.11.2023

09.11.2023

10.11.2023

14.11.2023

HET

HET

HCT

HET

HCT

HCT

28

[enTpanbsHas npoekus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMbIMU

16.11.2023

HET




29

3amaun Ha NOKA3aTEILCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJI0KEHUEM MPSMBIX B TPOCTPAHCTBE

17.11.2023

HET

30

[TonsATHA: MapasuIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH MPSIMOUM U
IIJIOCKOCTH

21.11.2023

HET

31

FCOMeTpH‘IeCKI/IC 3aJa41 Ha BBIYHMCICHUC
1 10Ka3aTcIbCTBO, CBA3aHHBIC C
MapalJiICJIbHOCTBIO ITPAMBIX U IUIOCKOCTEH
B IIPOCTPAaHCTBC

23.11.2023

HET

32

[TocTpoenue ceueHust, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEKE U
MapaJyIENbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

24.11.2023

HET

33

34

35

[TapannenbHas NpoeKuus, IPUMEHEHNE
JUIS IOCTPOEHUSI CEUeHMI KyOa 1
napautenenumnena. CBoncTa
napajuieJienune1a u Npu3Mbl

HapaJ'IJ'ICHLHLIC IIJIOCKOCTH. HpI/ISHaKI/I
nmapajjiCJIbHOCTH ABYX IIOCKOCTEH

Teopema o mapanienbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MMPOXOAAIIEN
4yepe3 TOUKY, He IPUHAIEKALYIO0 TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

28.11.2023

30.11.2023

01.12.2023

HET

HCT

HECT

36

CaoiicTBa napamienbHbIX MIIOCKOCTEN: O
[apaJUIEILHOCTH MPSIMBIX NIEPECEUECHUS
IIPY NIEPECEUEHUN IBYX MTapAJIIENIbHbIX

05.12.2023

HECT




IIJIOCKOCTEN TPEThen

37

CBoiicTBa MapauIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajiyIeIbHBIX MPSIMBIX,
3aKTIOYEHHBIX MEXKTY MapauiebHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSIMU

07.12.2023

HET

38

39

[ToBTopenue: Teopema I[udaropa Ha
IJIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

08.12.2023

12.12.2023

HET

HET

40

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajulielenune1a

14.12.2023

HET

41

42

43

Beruucnenue JUInH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM IapaJuleIeuIe e

[leprieHAMKYAAPHOCTD MPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPAMON U
IIJIOCKOCTH

15.12.2023

19.12.2023

21.12.2023

HCT

HCT

HCT

44

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPAMOM, NPOXOAALIEN
yepe3 TOYKY MPOCTPaHCTBA U
MEPIICHAUKYIISIPHOMN K INIOCKOCTH

22.12.2023

HET

45

[InmockocTH U nepreHINKYIIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

26.12.2023

HET




46

[ImocKOCTH U EPIIEHIUKYIIAPHBIE UM
IPsAIMBIE B MHOTOI'PaHHUKAX

28.12.2023

HET

47

48

49

[lepneHqUKyISp ¥ HAKJIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOYKU
Ha IPSMYIO

[lepneHuKysIp ¥ HAKIOHHAS.
[TocTpoeHue nepneHauKynspa U3 TOUKH
Ha IPSMYIO

Teopema o TpEX MepreHAuKyIIpax
(npsimast 1 oOpaTHast)

29.12.2023

09.01.2024

11.01.2024

HET

HCT

HET

50

Teopema 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

12.01.2024

HET

51

52

VYroa MCKAY CKpCHIMBAOIIINMHUCA
MpsAMBIMHA

[Touck neprneHANKYASIPHBIX MPSMBIX C
MOMOIIIbIO EPHEHAUKYISIPHBIX
IJIOCKOCTEN

16.01.2024

18.01.2024

HCT

HCT

53

OpToroHanbHOE IPOEKTUPOBAHUE

19.01.2024

HET

54

55

[Toctpoenue ceuenuii kyda, MpU3MBlI,
IIPaBUJILHON MUPAMUJIBI C IOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH
IToctpoenue ceueHuii kyoa, Ipu3Msl,
IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OPTOTrOHAJIBLHON MPOEKIINHU

23.01.2024

25.01.2024

HET

HECT

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO IIockocTu. [lnockoctu
CUMMETpPUN B MHOTOTPaHHUKAX

26.01.2024

HECT




57

[Ipu3Hak neprneHaAuKyJIApHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

30.01.2024

HET

58

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 MJIOCKOCTH

[IpaBuiibHbIE MHOTOTpaHHUKH. Pacuér
paccTosHUi OT TOYKU JI0 TIIOCKOCTH

01.02.2024

02.02.2024

HET

HCT

60

CriocoObl OITyCTUTH TEPIICHANKYISPHI:
CUMMETpHUS, CABUT TOYKHU IO
napasieIbHON MPSAMON

06.02.2024

HET

61

62

63

64

CaBur no HenapauienabHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontponbhas padota "B3anmuoe
PacroJIOoKEHUE MPSMBIX U TIOCKOCTEH B
npocrpaHcTae”

IToBTOpEHME: Yyron Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: Yyrom MexIy
CKPELIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

08.02.2024

09.02.2024

13.02.2024

15.02.2024

HET

HET

HCT

HECT

65

FGOMeTpI/IIIGCKI/Ie METO/bI BEIYHCIICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

16.02.2024

HET

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAHHOTO yrIia

20.02.2024

HET

67

[lepnenaukynsipHbIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPHEHIUKYISIPHBIX
IJIOCKOCTEN

22.02.2024

HECT




68

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMOi
nepeceyeHus IByX MiI0CKOCTeM
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

27.02.2024

HET

69

[IpsimoyronbHbIN Napauienenunes; Kyo;
U3MEPEHMUS], CBOMCTBA IPAMOYTOJIbHOTO
napajuleJienunena

29.02.2024

HET

70

71

72

TeopeMa 0 1MaroHany NPsIMOYTrOJIBHOTO
napajuiesIenuIe1a v CIeCTBUE U3 Hee

CTepeOMeTpI/I‘-ICCKI/Ie U IPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

HOBTOpeHI/IeZ CKPCHIMBAOIIHECCA IIPAMBIC,
napaJiICJIbHBIC IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OIpaHHUKaxX

01.03.2024

05.03.2024

07.03.2024

HET

HCT

HCT

73

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPENIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIIUBAIOIUMUCS TPSIMBIMHU B
MPOCTHIX CUTYAIUSIX

12.03.2024

HET

74

75

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TIOCKOCTH

Beluncnenne paccTosSHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIIPHOMN TUIOCKOCTH

14.03.2024

15.03.2024

HET

HCT

76

TpéxrpanHblid yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIyia

19.03.2024

HET




DNeMeHTHI CPepUIECKON TEOMETPHH:

77
reoae3snyeckKie JIMHUU Ha 3eMiie 21.03.2024 Her

78 KonTponbrast padota "YTisl 1 et
paccrosiHus" 04.04.2024

79 Cucremaru3zanus 3HaHul "MHOTOrpaHHHUK et
U €r0 2JIeMEeHTHI" 05.04.2024

80 [Tupamupa. Bunsl nupamua. [lpaBunsnas et
nupamMuaa 09.04.2024

81 [Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI. .

HET

[IpaBuibHas nmpusma 11.04.2024

82 [Ipsimoii napamienenunen, et
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo 12.04.2024

83 BEIHYKJIBIG MHOTOTpaHHHUKH. Teopema et
Ditnepa 16.04.2024
Brimykieie MEHOTOTpaHHuKH. Teopema

84 Oiinepa. IlpaBunbpHbIe U NOTyNIpaBUIbHBIE 18.04.2024 €T
MHOTOTPaHHUKHU

85 KonrponbHas padora "MHOrorpaHHUKH 10.04.2024 HeT
[ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B

86 HET
IIPOCTPAHCTBE 23.04.2024

7

8 CymMa BEKTOpPOB 95.04.2024 €T

88 Pa3znocTh BekTOpOB 26.04.2004 1T
IT

89 paBWIIO NapajuIeyIeIHITe 1A 30.04.2024 T

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 HET




03.05.2024

PasnoxxeHue BekTopa mo 0azucy Tpéx

91 BEKTOPOB, HE JICXKAIINUX B OJTHOU 1 07.05.2024
TUTOCKOCTH
92 CkanspHoe pou3BeICHNE 1 10.05.2024 H€T
% E;ii;ﬁf{iﬁeym T ! 14052024
94 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1 16.05.2024 HET
95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 17052024 He€T
96 [Tpocreiimme 3a1aun ¢ BEKTOpaMH 1 91052004 HT
97 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1 93.05.2024 HET
98 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1 24.05.2024 HET
99 O06o0muIeHne M cucTeMaTU3aIMs 3HAaHUH 1 98.05.2024 1T
100 HToroBast KOHTpOJIbHASA paboTa 1 99.05.2024 1T
101 HToroBasi KOHTpOJIbHASA paboTa 1 30.05.2024 M7
102 AHanu3 oummboK KOHTPOJIBHON paboTHI. 1 30.05.2024 HeT
OBLIEE KOJIMYECTBO YACOB I1O0 102

[TPO'PAMME




11 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

I1 "K

1 oBTOpeHue TeMbl "KoopAnHATHI BEKTOpa 1 0 0 et
Ha TUIOCKOCTH U B IPOCTpaHcTBE" 01.09.2023

5 [ToBTOpenue temsl "CkansipHoe 1 0 0 et
MIPOM3BEICHUE BEKTOPOB" 04.09.2023

3 [ToBTOpeHue TeMbl "Bpruncinenue yria 1 0 0 et
MEXTy BEKTOpaMH B TIPOCTpaHCTBE" 06.09.2023

4 HOBTopeHI/Iev TeMbl 'Y paBHEHUE IPSIMOI, 1 0 0 et
MPOXOASAIICH yepe3 1Be TOUKHU" 08.09.2023

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 0 0 et
ypaBHEHUE TIOCKOCTH B OTpe3Kax 11.09.2023

6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 0 0 et
ypaBHEHHE TUIOCKOCTH B OTPE3Kax 13.09.2023

7 B 1 0 0

€KTOpPHOE MPOU3BE/ICHUE 15.092023 H€T

8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1 0 0 et
MpOorpaMMHUpOBaHUE 18.09.2023

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 0 0 et
POTpaMMHUPOBAaHUE 20.09.2023

10 AHanUTHYECKHE METOJIBI pacuéTa yria 1 0 0 et
MEXy NPSIMbIMH B MHOT'OTPaHHUKAX 22.09.2023

11 AHanmMTUYECKHE METObI pacuéra yria 1 0 0 HeT
MEX/y TJIOCKOCTSIMA B MHOTOTpaHHUKaX 25.09.2023




@opMyia pacCTOSIHUA OT TOYKH 10

12 HET
IIJIOCKOCTH B KOOPJIMHATAX 27.09.2023
13 HaxoxaeHne paccTOSHUI OT TOYKH JI0
HET
TJIOCKOCTH B KyOe 29.09.2023
Haxoxnenue paccTossHuM OT TOUKH 110
14 N HET
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC 02.10.2023
15 KonTponbHas padora "AHanuruueckas
HET
reomeTpus" 04.10.2023
16 CeucHMSI MHOTOTPaHHUKOB: CTaHIaPTHBIC
HET
MHOTOTPaHHUKH 06.10.2023
17 CeueHnsi MHOTOTPaHHUKOB: METO/T CIIEZIOB HET
P AR 09.10.2023
CeyeHMsI MHOTOTPaHHUKOB: CTaH/IaPTHBIC
18 IJIOCKOCTH, IEPECCUSHUS TPSIMBIX U HET
o TP P 11.10.2023
TUIOCKOCTEH
19 [TapamiensHbIie IPSMBIC U TUIOCKOCTH:
HET
napajuieIbHbIC CEUCHUS 13.10.2023
20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
) . HET
pacuér OTHOILIECHUN 16.10.2023
[TapamiensHbIe IPSMBIC U TUIOCKOCTH:
21 JIbI MEXK1Y CKPEIIMBAIOIIIUMHUCS HET
. Ay CEPEHIHEAIOH 18.10.2023
TPSIMBIMH
[eprieHAUKYIApHBIE IPSIMBIC U
IUTIOCKOCTH: CTaHIApPTHBIE Maphl
22 . HET
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U 20.10.2023
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC TIPSIMBIC U
23 HET
TIJIOCKOCTH: TEOpEMa O Tpex 23.10.2023




MEPIEHIUKYIIIPAX

24

25

26

[lepnieHnuKyNApHBIEC IPSIMbIE U
MIJIOCKOCTH: BBIYUCIICHUS JTUH B
MHOTOTPaHHUKAX

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIst
TJI0Ia e, COOOpaKEHUSI TIOI00MS

[ToBTOpeHue: miomau
MHOTOYTOJILHUKOB, (DOPMYJIbI JIJIst
iomaaen, cooopaxeHus moaoous

25.10.2023

27.10.2023

06.11.2023

HET

HET

HET

27

[ToBTOpenue: monaau
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
TJI0IAJIeH, COOOPaKEHUSI TTOI00MS

08.11.2023

HET

28

29

30

[lmomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00Us

[Inomany ceueHnii MHOTOTpaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUs MOI00US
Konrponsnas padora "[loBropenue:

MHOT'OTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

10.11.2023

13.11.2023

15.11.2023

HET

HCT

HCT

31

O6béM Tenna. O6beM IPSIMOYTOJIBHOTO
napaiesenumnena

17.11.2023

HET

32

3amaun 00 yaBOECHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKIIUU yTiia

20.11.2023

HET

33

CrepeoMeTpHUUEeCKUE 3a7jaui, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBLHOTO

22.11.2023

HECT




napajjiejacnuicaa

HpI/IKHa)IHBIC 3aJa4u, CBA3aHHBIC C

34 BBIYMCIIEHUEM 00BEMA IIPAMOYTOJILHOTO HET
PAMOYT 24.11.2023
napajuiesienumnena
35 O0BEM IPSIMOI IPU3MBL HET
P P 27.11.2023
CrepeoMeTpHUyeCcKre 3a7a9u, CBI3aHHBIC C
36 . . HET
BBIYMCIICHHEM 00BEMOB TIPSMOU MPU3MBI 29.11.2023
37 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
HET
00BEMOM TIPSIMON MPU3MBI 01.12.2023
Brruncienue 00bEMOB TEN ¢ IIOMOILBIO
38 onpenenéHuoro uarerpaia. O0beEM HET
peAcer P 04.12.2023
HAKJIOHHOH MPU3MBbI
Brruncinenue 00bEMOB TEN ¢ IIOMOILBIO
39 onpenenésuoro narerpaia. O0beEM HET
peat P 06.12.2023
MUPAMUJIBI
dopmyna 00bEMa MUpaMUIbL.
40 OTtHolrteHre 00BEMOB ITUPAMUI C OOIIIIM HET
paMia ¢ obm 08.12.2023
YTJIOM
®opmyna 00bEMa MUpaMUIbL.
41 OTtHoI1rteHre 00BEMOB ITUPAMUI C OOIIIUM HET
PamMuiL ¢ 0Bl 11.12.2023
YTIIOM
CrepeoMeTpUyeCcKre 3a7auu, CBSI3aHHBIC C
42 N N HET
00bEMaMH HAKIIOHHOW MPU3MBbI 13.12.2023
CrepeoMeTpHUYECKHE 3a1a9H, CBI3aHHBIC C
43 . HET
00BEMaMH TUPaAMUJIBI 15.12.2023
[Tpuknagueie 3agaun mo Teme "OOBbEMBI
44 HET

Ten", CBsI3aHHBIE C 00HLEMOM HAKJIIOHHON

18.12.2023




IIPU3MBI

[Tpuknagueie 3agaun mo Teme "OObEMBI

45 HET
Ten", CBsI3aHHbBIE C O0BEMOM TUPAMUIBI 20.12.2023
[Ipumenenue 00bEMOB. BeruncieHue

46 HET
PAcCTOSIHUS 710 TITIOCKOCTH 22.12.2023
Konrponsnas padora "O0béM

47 P P R HET
MHOT'OTpaHHHUKA 25.12.2023
[unuHapuyeckas MoBEPXHOCTbD,

48 obpa3 We MIAHIPUICCKOM HET

pasyronye 1 Ap 27.12.2023
MTOBEPXHOCTH
Humaap. [pssmMoit KpyroBou HUIUHADP.

49 HET
[Tnomaae MOBEPXHOCTH MUITUHIPA 29.12.2023
Konnueckas moBepxHOCTh, 00pa3yroime

50 N HET
KOHMYECKOM noBepxHoctu. Konyc 10.01.2024
CeueHnune KOHYyca TUIOCKOCTHIO,

51 ~ HET
MapauieIbHOM TIOCKOCTH OCHOBAHUS 12.01.2024
Yceuénnslil konyc. M3o00paxenue

52 . HET
KOHYCOB M YCEUEHHBIX KOHYCOB 15.01.2024
[Tnomaas 60KOBOI MOBEPXHOCTH H

53 N HET
MTOJTHOW MTOBEPXHOCTU KOHYCa 17.01.2024
[Tnomans 60KOBOI MOBEPXHOCTU U

54 . HET
MTOJTHOW MTOBEPXHOCTU KOHYCa 19.01.2024
CrepeomeTpuueckue 3aa4u Ha

55 0Ka3aTebCTBO U BBIYUCIICHUE, HET
8 3 22.01.2024
MMOCTPOCHHUEM CEUYCHUN IIMIMHIPA, KOHYCa
CrepeomeTpuueckue 3aa4 Ha

56 0Ka3aTebCTBO U BBIYUCIICHUE, HET
8 24.01.2024

MMOCTPOCHUCM CeuyeHHI HUInHApa, KOHYCa




57

HpI/IKHaI[HbIe 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

26.01.2024

HET

58

59

HpI/IKJIaI[HBIe 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

29.01.2024

31.01.2024

HET

HCT

60

[epeceuenue cepsl 1 mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. Buj u n3o0paxenue mapa

02.02.2024

HET

61

[Tepeceuenue cdepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Byt u n300pakeHue mapa

05.02.2024

HET

62

63

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeun

Cummerpus cheps! 1 mapa

07.02.2024

09.02.2024

HCT

HCT

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

12.02.2024

HET

65

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

14.02.2024

HET

66

[TpuknagHbIe 3a7a9M, CBSI3aHHBIE CO
cdepoit u mapom

16.02.2024

HET

67

HOBTOpCHI/ICZ OKPY?KHOCTBH Ha IJIOCKOCTH,
BBIUUCIICHUS B OKPY’KHOCTH,

19.02.2024

HECT




CTaHJIapPTHBIE TOJO0US

68

69

Pazauunnie KOM6I/IH8,III/II/I TCJ BpallCHUA U
MHOT'OrpaHHUKOB

3agaum o Teme ""Tena ¥ MOBEPXHOCTH
BpaieHus"

21.02.2024

23.02.2024

HET

HCT

70

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

26.02.2024

HET

71

72

Kontponbnas padora "Tena u
MOBEPXHOCTHU BpareHus"

00beM mummHapa. Teopema 00 00bEMeE
MPSIMOTO IMJIMHIPA

28.02.2024

01.03.2024

HET

HCT

73

Brraucienne 00bEMOB TEJI C IIOMOIIBIO
ornpenenéHHoro uarerpana. O0bpém
KOHYyca

04.03.2024

HET

74

75

76

ITomaay OOKOBOM M IOJIHOH
MMOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu, CBsI3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYyca

[Tpuknagueie 3agaun o teme "OOBEMBI 1
IJI0ILIAa M TTOBEpXHOCTEN Ten"

06.03.2024

11.03.2024

13.03.2024

HET

HCT

HCT

77

O0BEM mIapa U MapoBOTO CEKTOPA.
Teopema 06 o6vEMe mapa. [1nomans
chepsl. CTepeoMeTpruUecKue 3a1a4H,
CBA3AaHHBIC C BEIYUCIICHUECM O6’I)éMOB
1rapa, mapoBOro CETMEHTa U IIapOBOTO
CeKTopa

15.03.2024

HET

78

[Tpuknagueie 3agaun mo Teme "OObEMBI

HET




Ten", CBA3aHHBIE C 00BEMOM IIapa U
wromasio cepbl. COOTHOMIEHUS MEXKTY
TUTOIIAIIMH TTOBEPXHOCTEH 1 00bEMaMu
MMOIOOHBIX TE

18.03.2024

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenue o0bEMa ripu mo100omu.
CrepeoMeTpUyeCcKre 3a7auu, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB Tell U TUIOIIAaeH
MOBEPXHOCTEH

20.03.2024

HCT

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U O0BEMBI KPYTIIBIX T

22.03.2024

HET

81

82

83

JIBmxenust npoctpancTBa. OToOpaskeHusl.
JIBvkeHust 1 paBeHCTBO Guryp. O0mime
CBOMCTBA JBMKESHUH

Buael 1BukeHU: napaiebHbII
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3€pKaJibHasi CHMMETPUS, TIOBOPOT BOKPYT
psAMON

[Ipeobpa3zoBanus nmogobus. [Ipsmas u
cdepa Ditnepa

03.04.2024

05.04.2024

08.04.2024

HET

HCT

HCT

84

F€OM€TpI/I‘IeCKI/Ie 3ala4i Ha MPUMCHCHUC
JABYKCHU S

10.04.2024

HET

85

KonrtponbHas pabota "BekTops! B
pocTpaHcTBe"

12.04.2024

HET

86

Oo6o6maromiee noropenue 11 noHATUH U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"TlapayuienbHOCTh MPSIMBIX U TIOCKOCTEH

15.04.2024

HET




B IIpocTpaHcTBE"

87

88

89

90

91

92

93

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA:
"BexTopsl B mpocTpaHcTBe"

O6o0maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA:
"BexTops! B mpocTpaHcTBe"

Oo6o06maromiee nopropenue 11 noHsATUi U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHUIA:
"O6beM MHOTOTpaHHUKA"

Oo6o06maromiee noropenue 11 noHsATU 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

Oo6o06u1aromiee nopropenue 11 noHsATuit 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"ITnomaayn moBepXHOCTU U 0OBEMBI
KpyTribIX Ten"

Oo6o06maromiee nosropenue 11 noHsATU U
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"ITnomaayn moOBEepXHOCTU U 0OBEMBI
Kpyribix ten"

Hrorosas KOHTPOJIbHAA pa60Ta

17.04.2024

19.04.2024

22.04.2024

24.04.2024

26.04.2024

29.04.2024

03.05.2024

HET

HET

HET

HET

HCT

HET

HECT




94

HToroBast KOHTpOJIbHASA paboTa

06.05.2024

HET

95

96

97

98

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3auus 3HaHUI

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

08.05.2024

10.05.2024

13.05.2024

15.05.2024

HET

HET

HET

HET

99

HcTopus pa3BUTHS CTEpPEOMETPHUH Kak
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

17.05.2024

HECT

100

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

20.05.2024

HET

101

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

22.05.2024

HET




HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU

102 1
COBPEMECHHBIX WHKEHEPHBIX U 24052024 "
KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. ArtanacsH, B.®. byry3oB u ap. ['eomerpus 10-11 kiaccsr.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Meroanueckue peKOMEHJALNH IO KypCy

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

resh.edu.ru
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