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IMNOACHUTEJIBHASA 3AIINCKA

I'eomerpusi siBIsieTCs OJHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
o0miero oOpa3zoBaHus, TaK Kak 00ECIEUnBAET BO3MOXHOCTh U3yU€HUs TUCIUILUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH M MPEIMETOB T'YMaHHTapHOTO IIUKJIA.
[lockonbky  JIorMYecKoe  MblIUIEHHE,  (opMUpyeMoe TpH  HU3YUYEHUU
0o0yJarouMMucs MOHATUHHBIX OCHOB F€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHUM IPU PEIICHUH N€OMETPUUYECKHUX
3a71a4, YMEHHE BBIIABUIaTb U OINPOBEpPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJB3YIOTCSL TIPU PEIICHUM 3a/1ad €CTECTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTHU
du3nuecKux 3aaay.

Lenp ocBoeHUs nporpaMmbl yueOHOro Kypca «l'eoMeTpus» Ha yriryOJI€HHOM
YpOBHE — pa3BUTHE HHIMBUIYAIBHBIX CIIOCOOHOCTEH OO0yyarommxcs mpu
W3YUYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON oOiactu «MaTemaTuka u
uHpopMmaTHKa»  4Yepe3  obecreyeHue  BO3MOXKHOCTU  NpUOOpETeHus U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOUMBIX ISl YCHEIIHOTO MPO(EeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEeMAaTUKH.

[IpuopureTHBIMU 3alayaMy Kypca TE€OMETpUM Ha YTriayOJIEHHOM YpOBHE,
PACHIMPSIIONIMMU U YCUIUMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SBJISIFOTCS:

pacIIMpeHne NPEICTABICHUS O T€OMETPUN KaK 4aCTH MHUPOBOW KYJIBTYPHI U
(opMupOBaHHE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIIM MUPOM;

(¢opMupoBaHHE IMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJIEIAX, MO3BOJAIONIMX OINKUCHIBAaTh UM U3Yy4aTh
pa3HbIE SABICHUS OKPY>KAIOLIEr0 MUpa, 3HAaHWE MOHATUINHOTO anmnapara o pasaeiny
«CTrepeoMeTpusi» y4eOHOro Kypca reOMEeTpUu;

¢opMupoBaHue  yMEHHUS  BIAJETh OCHOBHBIMM  IIOHATHSMH O
POCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOWCTBAMH, 3HAaHUE TEOPEM,
dbopMyn M yMeHHE UX NPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHAAapTHbIE CIIOCOOBI PEICHUS 33/1a4;

dopMupoBaHrE YMEHHUS paclio3HaBaTh Ha YepTekKax, MOACIAX U B pealbHOM
MHpE MHOTOIPaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATb TI'€OMETPUUYECKHUE
MOZEINH;

dbopMHUpOBaHKWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUidl, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCUOMATHUKU IpU
IIPOBEJICHUHN PACCYKICHUN;

(opMupoBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTEJIbCTB M aJrOPUTMOB
pelIeHns, YMEHUA UX IMPUMEHSTh, MPOBOAUTH JOKA3aTEIIbHBIE PACCYKICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dopMupoBaHHE TPENCTaBICHUS O HEOOXOJUMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBAaHWUY MAaTEMAaTUYECKUX YTBEPXKICHUM U POJIM AKCHOMATUKU B TIPOBE/ICHUN
JNENYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIUIEKTYalbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEN 00yUaroIIMXCs, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHAILHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHUSl Paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CUTYAIUSAX U MPU U3YUCHUH JIPYTHUX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJEIUPOBAHUSI PEANbHBIX CUTyallUi, HKCCIEIOBAHMS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPIPETALNN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMHU y4eOHOro Kypca «['eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble W IUIOCKOCTH B NIPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
POCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «YMETh OIEPUPOBATH
HOHATUSMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM ypOBHE OOy4YeHUs B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COAEPKATEIbHBIM JIMHUAM Y4e€OHOTO Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHus denepanbHoi paboueit
OpPOrpaMMbl, paclpeleia€HHbIM IO TogaM OOyYeHHs, CTPYKTypPUPOBAHO TAaKUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiucb HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJCHUE
F€OMETPUYECKUMU MOHSATHUSIMU U HABBIKAMH TOCJIEIOBATENIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUN O0Y4YarOIUXCs, PaCIIMpsAs U yriayOmss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3yUYeHHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3martk  ycioBus s auddepeHumanud  oOydeHUs, IMOCTPOEHUS
UHAUBUIYAIbHBIX — 00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHUE T€OMETPHUH KaK COCTaBIAIOIIEH yueOHOro npeamera «MaTteMaTukay;

MOJTOTOBUTHh OOYYAIOIMIMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynymied mpodeccun, obecreynBas MPEEeMCTBEHHOCTh MEXKIY
0o01muM 1 mpodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wusyuenue yudeOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIO).

PabGouas mporpamma mo reomerpuu 10-11 kiacca cocraBiieHa COTJIACHO
rojioBoMy yudeOHoMy kajeHmaapHomy rpadhuxy MbBOVY Ilnogopomgnas COII Nel6



Ha 2024-2025 yuyebnsiii roa Ha 98 yacoB, (3 yaca B Heneno). PacxoxaeHne yacoB
KOMITEHCUPYETCs 32 CU€T yIUIOTHEHUsI Y4eOHOro Marepuasa B TeUEHUE y4eOHOTO
roja.



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IIOCTPOEHHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IEpeCeKaroluecs,
napajuleJibHble W CKpeluBaromuecss npsmele. [IpU3HakuM CKpenmBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NApaJlICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIETBHOCTD IPAMON
U 1iockocTu. [lapannenbHoe M LIEHTpaJbHOE NPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBONCTBAa NapajljIeNbHOrO MpoeKkTupoBaHus. M3o00paxeHue
¢Guryp B mapajyuiesbHONM MPOEKUHMH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTD IIIOCKOCTEN: NapajuieIbHbIC
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajJp, Napaulelenumnen,
MOCTPOEHUE CEUCHUN.

[leprieHIMKYISAPHOCTE NPSIMOM M IJIOCKOCTH: MEPIECHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIEHIUKYJIAPHON IIJIOCKOCTH. OptoronansHoe IIPOCKTUPOBAHHUE.
[leprieHIMKyYNSAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT mpsAMOM A0  IUJIOCKOCTH,  MpoeKmuss  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX NEepPIEeHIUKYIIApaX.

VIl B OPOCTPAHCTBE: YroJl MEXAY NPSMOM WM IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yriia. TpEXrpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yrija. CBoilcTBa IUIOCKUX U
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buapel MHOrOrpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipm3ma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBasi U TIOJHAs! MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NOpsAMOYIOJbHBIA — HapaJuleleNuIel W €ro  CBOMCTBA.
Kparuaiiiune myTm Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamumpa: n-yrojibHas mDUpaMHUiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pé6ep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKM: IIpaBWJIbHAs IIpU3Ma U



IIpaBWIbHASL THUPAMUJA, NPABUJIbHAS TPEYrOjbHAs MNHUPaMUIa W MPABUIIbHBIN
TeTpadip, KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAEKadIp U UKOCADIP.

BriuncieHre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJTHOW IOBEPXHOCTU TMPSIMON TPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TImomans OOKOBOW TMMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MUPAMUJIBI,
TeopeMa O IIIOIIAIN YCEUEHHOW MTMPAMU/IBI.

CumMeTpus B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAHHUKE: CHMMETPUS
napajielienuneaa, CUMMETPHS MPABWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHON
MAPAMU/IBI.

BekTOpBI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lIonsTHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCIIO.
[loHsTHE KOMIUTAaHApHBIE BEKTOPBL. lIpuM3HAK KOMILIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapannenenunena. Teopema O pas3loKEHUHM BEKTOpa MO TPEM
HEKOMIUIAHApHbIM  BeKkTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTOJI MEXIy Bekropamu. CKalsgpHOE TMPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpaleHus

[TonsATHA: DOUIMHApPUYECKAs IOBEPXHOCTb, KOHHUYECKAsl ITOBEPXHOCTH,
chepuueckas TMOBEPXHOCTb, oOOpasyrolmue noBepxHocTeil. Tema BpamieHus:
UWINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o00paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuApa u KoHyca. CummeTpus cdepsl u
napa.

O6bEéM. OcHoBHbIE CcBOHCTBa 00BEMOB Ten. Teopema 00 o00bEMe
NpsIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3z He€. OObEM mnpsamoill u
HAKJIOHHOM MPU3MBI, IWIMHIpPA, MUpaMUAbl U KoHyca. O0bEM 1Iapa U MapoBOTro
CErMeHTa.

KoMOuHanumu Ten BpallleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
UWIMHAP, ONHCAaHHAas oOKojo wwiuHapa. Ilepeceuenue cdepsl U 1mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[Inomans MOBEPXHOCTH LUIWHJpA, KOHYyca, IUiomanas chepbl U e€ vacteil.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3amad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnii MHOTOTPAaHHUKOB M TEJT BPAIlCHUS: CEUCHUS IIUIIMH]Ipa
(mapaJiienbHO M MEPNEHAUKYISIPHO OCH), CEYeHHUs KOoHyca (mapajuiesibHbIe
OCHOBAHHUIO M MPOXOJAIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEKYyIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaunu Hajx BeKTopamMu. BekTtopHoe
YMHOX€HHE BeKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxkeHnne BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEMIEHHUH TIeOMETPUYECKHUX
3a/ay.

JBMKEeHUN B POCTPAHCTBE

JBwxenus mpoctpancTBa. OToOpakenus. [[BrKeHUs U paBEHCTBO (uryp.
OO6mue cBoicTBa JBW)XEHUW. Buubl ABWXKEHUN: TMapajuIeNbHBIM IEPEeHOC,
[EHTpaJbHass CUMMETPHs, 3€pKajibHasi CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus noaodus. [psimas u cdhepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTaHKE:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MOZUIIMK 00yYarOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IiecTBa,  NPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHU,
IpoLeyp TPaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUICKOW MAaTEeMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JAPYrMX HaykKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a7a4, PEUICHUH, pacCy ACHUIN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusunueckoe BocnuTaAHME:

c(OPMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpEcax 3JI0pOBOro 1 0€30MacCHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryJisipHas (pu3uyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TpynoBOe BoCIIUTAHUE:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasiuuHbIM  chepaM  NMPOdEeCCHOHAIIBHOW  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W peaTru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0TNYeCKOe BOCIIUTAHNE:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUE BIIASHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIbHOM
cpenpl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOIeM, OpUeHTAITUs
HAa TPUMEHEHME MaTEeMAaTHMYEeCKUX 3HAHWUW JJIs pelieHusl 3agad B o0JacTu
OKpYXalUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) neHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTU4YeCKOW HayKh Kak cdepbl 4eloBEUECKOW MesATeNbHOCTH, 3TAloB €€
pa3BUTUS M 3HAYUMOCTH [JIA Pa3BUTHUS LMBUJIM3ALMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTUYeCKON KyJIbTYpOW KakK CpEJICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MPOCKTHYI0 M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble J1oruyeckue JeicTBus:

BBUSIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSATUH, OTHOWICHUA MEXAY MOHATUAMH, (QOPMYJIHPOBATH
OTIpe/ieTICHUs TIOHATHH, YCTAaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHU AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIuMpoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBA3U U IPOTUBOPEUNS
B (hakTax, JAHHBIX, HAONIONECHUSAX M YTBEPKACHUAX, MpeuiaraTb KPUTCPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIOUECHUH, YMO3aKIFOUEHUH IO aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBAaTh aPTYMEHTALMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BHIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEILIEHHUs, BbIOMpaTh Hauboyiee MOAXOAAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareJbcKue 1eHCTBUA:



UCIIOJb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN KCIIEPUMEHT, UCCIEOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBJICHUSIMHU, IPOIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh 00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENCHHOTO  HAONMIONCHMs, WCCIICNOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pAa3BUTHE IMpoOIlecca, a TakKKe BbIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTH MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBaTh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopM TIpeACTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe eliCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYIIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOINEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpa)XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy pPEIICHHUS 3a1a4H,
KOMMEHTHUPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOIl TEMBI,
npoOeMBbl, pemaeMoil 3aJadd, BBICKA3bIBATh WJCH, HAIlCJIEHHbIE Ha TIOWCK
pEIlIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHUX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMyue M CXOJICTBO TO3UIIMHM, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHMUS,
IPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3ajaad
MIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISATh IJIaH, aJITOPUTM PELLEHUS 33Ja4H, BBIOMPATh CIOCO0 PELIeHUs C
y4€TOM HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJICKT:

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPILAEMBIX JEUCTBUI U MBICIMTEIBHBIX IPOLECCOB, UX PE3YJIHTATOB, BIIAJETh
crnoco0aMu CaMOMNPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa peuieHus
MaTeMaTHUUYEeCKOM 3a74auu;

IPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPU PEILIEHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHATh TPUUHUHBI
JOCTHKEHUS WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh M HCIIOJIb30BATh NPEUMYIECTBA KOMaHAHOW WM UHAWBUIYAJIBHON
paboThl MpHU pEHIeHUH YYEOHBIX 3aJa4, MPUHUMATh LEIb COBMECTHOM
JeSTeNbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM pPalOTHI, pacHpenessTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYX HAaTh TMPOIECC W Ppe3yJbTaT paboTHI,
000011aTh MHEHHSI HECKOJIBKUX JIIOJEH;

y4acTBOBaTh B IPyNmnoBbIX (opmax paboThl (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3rOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATh CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYTMMH 4YIEHaMH KOMaH]Ibl, OLICHUBAaTh
Ka4yecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHUS.

INPEJAMETHBIE PE3YJIBTATbBI

K xonny 10 kaacca oOyyaromuiicss HAyYUTCS:

71 cBOOOAHO OMNEPHPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TIPU
pElIeHNH 3a7]a4 U MMPOBEACHUN MaTeMaTHYECKUX PACCYKICHHUI;

| TPUMEHSITh aKCHOMBI CTEPEOMETPHUH U CIEACTBHUS M3 HHUX TPU PEUICHUH
TCOMETPUYECKHX 33]1a4;

(1 K1IaccUUIIMPOBATh B3aWMMHOE PACIIOJNIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

1 CcBOOOJHO OMEpUPOBAaTH TIOHATHUSMH, CBS3aHHBIMH C yIJaMHd B
MPOCTPAHCTBE: MEXKJY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY HPSIMOH |
TUIOCKOCTBIO;

1 cBOOOAHO OTIEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPAHHUKAMU;



cBOOO/JIHO pACMO3HAaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaienaenunes, kyo0);

KJacCU(PUIMPOBAaTh ~ MHOTOIPAHHHWKHK,  BbIOMpas  OCHOBAHMS  JUIS
KJ1acCu(UKAIUH;

CBOOOJIHO  OMEpUPOBATH  TOHATUSIMH, CBS3aHHBIMH C  CEUCHHEM
MHOT'OTPAaHHUKOB IJIOCKOCTBIO;

BBITIOJIHATh napajijiesbHoe, LEHTPaAJIbHOE u OpPTOTrOHAIBHOE
IPOEKTUPOBaHKUE (DUTYp HA IUIOCKOCTh, BBINOIHATh MU300paxeHus: Guryp
HAa IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB Pa3IWYHbIMM METOJAMH, BBIITOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYMCIIATh  IUIONIAJAM  TOBEPXHOCTEM  MHOTOIpaHHHUKOB  (TIpHU3Ma,
NUpaMu/a), FTEOMETPUUECKUX TEJl C IPUMEHEHHEeM (popmy;

cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHUMMETPUU
duryps;

CBOOOJHO OINEpUPOBAaTh MOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATh JEUCTBUS HAJIBEKTOPaMU;

pemarb 3aJayd Ha JJOKa3aTelbCTBO MAaTEeMaTHYECKUX OTHOILIECHUU U
HAXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPU PEIIEHUH MAaTEMATHYECKUX 3a]1a4 IMOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

MPUMEHSATh MPOCTEHIINE MPOTPaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;
U3BJIEKaTh, MpPeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKaXx;

NPUMEHATh TMOJYyYEHHbIE 3HAHUS HAa TPaKTUKe: CpaBHUBATh U
aHAJIM3UPOBATh PEATbHBIE CUTYAllMH, MPUMEHATh U3yUYCHHbIE MOHATUS B
npolecce IMOMCKAa PpEeHIeHWs] MaTeMaTH4YecKH  Cc(hOopMyIHpOBaHHOU
npoOJieMbl, MOJIEIMPOBATh pEAbHbIE CUTYallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MPakTUYECKUE 3aJauH,
CBSA3aHHBIE C HAXO0KJIEHUEM F€OMETPUYECKHUX BEITUUMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax Ppa3BUTHUS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaAMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MMOHSATUSMH, CBSI3aHHBIMU C IMJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYEHUS,;

OMEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIaMU BPAICHUS: [IWIMHAPOM,
KOHyCOM, c(hepoil u mapowm;

pacmo3HaBaTh Teia BpamieHus (UWIMHAP, KOHYC, cdepa U 1map) u
O0OBSICHSATH CIIOCOOBI MOJIYYEHHUS TEJT BPAIlICHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIoyiokeHne chephl U MIOCKOCTH;
BBIYHCIIATh BEJMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TTOBEPXHOCTEH MHOTOTPAaHHUKOB M T BpalleHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpUPOBATH MOHATUSMH, CBSA3aHHBIMU C KOMOWHAIMSIMU TEl
BpallleHUs] 1 MHOTOIPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy u
OTHCaHHBINA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIlICHUS;

BBIYHCIISATH COOTHOIICHUS MEXY IJIOMIAIIMU MOBEPXHOCTEN U 00bEMaMHU
ITOJTOOHBIX TEI;

n300paxarh u3zydaeMmble (UTYpPBI, BBINOJHATh (BBIHOCHBIE) IIJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHUS TEJ BpAIICHUS;

W3BJIEKAaTh, HHTEPIIPETUPOBATH M MPeoOpa3oBbIBaTh HWH(OpMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO0 Ha
YepTekKax M PUCYHKAX;

CBOOOJTHO OTMIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJIHATHOIIEPAIIUMHAIBEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
pelnaTh TEOMETPUUECKUE 3a7a4l Ha BBIUUCICHHUE YIJIOB MEXAY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSIHUM OT TOYKM /O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOa MPHU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMH C JBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUIA;

BBITIOJTHATh HM300pa)XEHUST MHOTOTPAHHWUKOB W TeN BpalleHUs IMpHu
MapajyIe]IbHOM  IIEPEHOCE, ULEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus 0100US;
CTPOUTH CEYEHUsS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS LWJIMHApA
(mapaJienTbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuieNibHbIe
OCHOBAHHUIO U MIPOXOSIIME YEPE3 BEPILUHY ), CEUEHUS 111apa;
HCIIOJIB30BaTh METOJAbl TOCTPOCHHSI CEUYEHHWI: METOJA CJIEA0B, METO]
BHYTPEHHETO IIPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBATbI€OMETPUUECKUEY TBEPIKICHUS,
NPUMEHATh TeoMeTpuueckre (HakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJArarmlliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 33a/1aHbl B SIBHOW U HESIBHOU (hopme;

pelmars 3aJadyd Ha JIOKa3aTelbCTBO MATEMaTHYECKMX OTHOLICHUM U
HaX0XKJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHWA  HA  MPAKTHKE:  CpPaBHUBATh,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUs
MaTeMaTu4ecku  C(OpPMYJHUPOBAHHOM  MPOOJEMBI,  MOJIEIUPOBATH
peallbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBaTh MOCTPOECHHBIC
MOJIEIA C MCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHM UM TEOPEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3aJlayd, CBS3aHHBIE C
HaX0XJI€HUEM T€OMETPUUECKUX BEJINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUHU Kak
COCTaBHOW YacTy (hyHIAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
N HanvenoBanuepasie1on u KoaunvecTBouyacon DJIeKTPOHHbIE
n/m | TeMHporpaMMmel Bcero KouTtpoubHbiepaGorsl | IlpakTHueckunepadoTsl (1ippopric)
o0pa3oBaTebHbIEPECYPCHI
1 BBenenue B crepeoMeTpuio 23 1
) B3anmHoe pacnonoxxenue 6
NPSIMBIX B TIPOCTPAHCTBE
3 HapannenLUHoc:TL NPSAMBIX U g
IUIOCKOCTEH B MMPOCTPAHCTBE
4 HepHeHI[I/IIEynﬂpHOCTB HPSMBIX U 25 1
IUIOCKOCTEH B IPOCTPAHCTBE
Vsl 1 paccTOAHUS 16 1
MHororpaHHuKu 7 1
BekTopsl B IpocTpaHCTBE 12
g [ToBTOpEHuMe, o606meHI/vIe u |
cUcTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 08 4 0
I[TPOI'PAMME




11 KITACC

N HanvenoBanmepasie1on Kosn4yecTBouacoB DJIeKTPOHHBbIE
n/n TEMIPOTrpaMMBI Bcero Kontpoabubiepadorsl | IIpakTnyecknepaboTsl (1itppopeic)
o0pa3oBaTejbHbIEpeCypChI
1 AHanuTH4YecKasreoMeTpus 15 1
, [ToBTOpeHwme, O606H_ICHIiIe u 15 |
cUCTEeMaTH3alus 3HAHUH
3 OO6BEMMHOTOrpaHHNKA 17 1
TenaBpaienus 24 1
5 [Tnomaau MoBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TEI
6 JIBrokeHUS 5
. [ToBTOpeHwme, 0606H.I€Hlile u 13 )
cUCTeMaTH3alus 3HaHUH
OBILEE KOJIMYECTBO YACOB I10 08 7 0
[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne

~

Temaypoxa

KoanuyecTBouacos

Bc
ero

KoHTpobHBI
epadoThI

IIpakTHyeckn
epadoThI

Jarausy
YeHUs

DJIeKTpOHHbIenpPoBBICOOPa3OB
aTeJIbHbIepeCcypChl

OcHOBHbIE TIpaBUIIa U300PAKEHHS
Ha PUCYHKE IUIOCKOCTH,
napajulebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

03.09.202
4

[ToHsATHS cTepeoMeTpUH: TOUKA,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PAKEHUS
Ha PUCYHKE IIOCKOCTH,
napajuleNbHBIX IPSIMbIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

05.09.202
4

IlonsATHA cTEepeOMETPUN: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,
napajuleNIbHBIX IPSIMbIX (OTPE3KOB),
CepeiMHbI OTpe3Ka

06.09.202
4

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, NIEPECEKAIOIIUECS
IpsiMas U MJIO0CKOCTB;
MOJIyIIPOCTPAHCTBO

10.09.202
4

ITonsaTHA: nepecekaromuecs




IJIOCKOCTH, NEPECEKAIOLTNECS
npsiMasi ¥ IMJI0CKOCTb;
MOJIyIPOCTPAHCTBO

12.09.202
4

MHororpaHHuKu, U300pakeHue

6 MPOCTEHIINX NPOCTPAHCTBEHHBIX 13.09.202
¢buryp, HeCylIeCTBYIOIINX O0BEKTOB 4
MHororpaHHuKH, H300pakeHHe

7 MIPOCTENIINX POCTPAHCTBEHHBIX 17.09.202
¢buryp, HeCymecTBYIOUINX 00BEKTOB 4

g AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE 19.09.202
CJIEICTBUS U3 HUX 4
AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cinenctBus u3 HuX. CriocoOsl

9 3a7aHus MPSIMBIX U INIOCKOCTEH B 20.09.202
MIPOCTPAHCTBE. 4
O003HaUEHUATIPSMBIX U TUIOCKOCTEH
N300paxenune ceueHnil mupaMuibl,

Ky0a 1 MpU3Mbl, KOTOpPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue

10 | mepece4eHUANONTYYEHHBIXIITIOCKOCTE 24.09.202
78 4
PackpamnBaHNEOCTPOEHHBIXCEUEH
HUPa3HBIMULIBETAMH
N3o0pakeHue ceueHui MIpaMHuIbl,

Ky0a 1 MPU3MBbI, KOTOPBIE TPOXOJISAT

11 yepe3 ux péopa. 3obpaxenue 26.09.202

[IEPECEUEHUATIONYYEHHBIXIIIIOCKOCTE 4

1.




PackpammBaHuenocTpoeHHbIXCEUEH
Wpa3HBIMULIBETAMH

N300pakeHne ceueHnil mupaMupl,
Ky0a U IPU3MBbI, KOTOPHIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue

12 IIEPECEYECHUAIOITY YEHHBIXIITIOCKOCTE 27.09.202
. 4
PackpaniiBaHrenocTpoeHHbIXCeUeH
Ui pa3HBIMULIBETAMU
N300pakeHne ceueHuil mupaMupl,

Ky0a 1 MpU3Mbl, KOTOPBIE IPOXOJIAT
yepe3 ux péopa. M3obpaxenue

13 MEePECCUCHUSATIONYYCHHBIXIUIOCKOCTE 01.10.202
. 4
PackpamyBaHenOCTPOEHHBIXCEUEH
WPa3HBIMULIBETAMU

14 MeTton SJ‘ICI[OB JUISL IOCTPOCHMUS 03.10.202
cedeHui

4
Meton cieoB 1Sl TOCTPOEHUS

15 ceueHuil. CBOMCTBa nepecevyeHuit 04.10.202
MPSAMBIX U IJIOCKOCTEHN 4

16 AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE 08.10.202
CJIEICTBUS U3 HUX 4
MeTon cieoB 1Sl TOCTPOSHUS

17 ceyeHuii. CBolcTBa nepeceyeHuit 10.10.202
MPSIMBIX U IIJIOCKOCTEN 4

18 [ToctpoeHue ceuenuii B nupamu/ie,




KyOe 1o TpéM Toukam Ha péOpax. 11.10.202
Co3gaHre BBIHOCHBIX YEPTEKEN U 4
3aIlUCh 1IAroB MOCTPOEHUS
ITocTpoeHue ceueHuil B nupaMu/e,

19 KyOe 1mo TpéM ToYKaM Ha pé6pavx. 15.10.202
Co3maHne BBIHOCHBIX YepTeXel U 4
3aIlUCh 1IAroB IOCTPOEHUS
ITocTpoeHue ceueHuil B mupaMue,

20 KyOe 1mo TpéM ToYKaM Ha péGpaux. 17.10.202
Co3aHne BBIHOCHBIX YepTeXKen U 4
3aITUCh IIaroB MOCTPOCHUS
ITocTpoeHue cedenuil B mupamue,

21 KyOe 1o TpéM TouKaMm Ha péGpaux. 18.10.202
Co3znanune BBIHOCHBIX YEPTEXKEN U 4
3aITUCh IIAroB MOCTPOCHUS
IToBTOpEHME MIIAHUMETPUU: 2.10.202

22 | Teopema 0 NpONOPLUOHATIBHBIX 4
orpeskax. [logobue TpeyroisHIUKOB
IToBTOpEHUE MIIAHUMETPUH:
Teopema Menenas. Pacuersl B

23 CEYEHUSX Ha BBIHOCHBIX YEPTEXKaX. 24.10.202
HcTopuspa3BuTHAILIIAHUMETPUN U 4
CTEpPEOMETPUU

24 KonTposabHas padora " AKCHOMBI 25.10.202
crepeomerpun. Ceuenus' 4
B3anMHOe pacnioniokeHue NpsMbIX B

25 npoctpaHcTBe. CKpemmBaronmecs 07.11.202
npsamsie. [Ipuznaku 4




CKPEITUBAIOIINXCS MPSMBIX.
[TapanienbHble psMbIE B
MIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUU U
€IUHCTBEHHOCTH IPSIMOU
MapajuieJIbHON TaHHOW MIPSMOH,
MPOXOISIIECH Yepe3 TOUKY

26 . 08.11.202
MIPOCTPAHCTBA U HE JIeXKallled Ha 4
JTaHHOM NIpsiMOU. JlemMma o
nepeceyeHMUnapaIeIbHbIXITPSIMBbIX
IJIOCKOCTBIO
[TapamiensHOCTB TPEX NPSIMBIX.

7 Teopema o TpéX mapayIenbHbIX 12.11.202
npsMbIx. Teopema o 4
CKPELIUBAIOIIUXCATIPSAMBIX
[TapannensHOE NPOEKTUPOBAHUE.

OCHOBHBIE CBOMCTBA NapajlIeIbHOTO

28 npoekTupoBaHus. M300pakenue 14.11.202
pasHbIX (uUryp B 4
napauieIbHONIPOEKIINI
[enTpansHas npoekus. YToi c

29 COHAIIPABJICHHBIMU CTOPOHAMMU. 15.11.202
YronmexaynpsMbIMu 4
3asauy Ha JOKa3aTeNbCTBO U

30 UCCIIEI0OBaHHE, CBA3aHHbIE C 19.11.202
PaCIOJIOKEHUEM TIPSIMBIX B 4
IIPOCTPAHCTBE

31 ITonsATHA: MapauIeIbHOCTD IPAMOM
Y IJTIOCKOCTH B ITPOCTPAHCTBE. 21.11.202




[Ipu3Hak napaenbHOCTH NPSIMOU U
m1ockocTu. CBOMCTBA
napajieIbHOCTU IPSAMON U
IJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUEC U JOKa3aTCJIbCTBO,

32 CBSI3aHHBIE C MAPaJLICIbHOCTHIO 22.11.202
MPSAMBIX U IJIOCKOCTEH B 4
MIPOCTPAHCTBE
[TocTpoeHue ceueHus, MPOXOASIIETO

13 4yepe3 JaHHYH0 TPSIMYO0 Ija qepTeiKe 26.11.202
U TIapajuieIbHOrO JPYroi IpsMoH. 4
PacuéroTHomenui
[TapannensHas npoekuus,

MIPUMEHEHHUE /IS TOCTPOCHUS

34 ce4YeHHUI KyOa M mapasuienenurea. 28.11.202
CaoiicTBa napauieyenuneaa u 4
MIPU3MBI
[TapannenpHbIE MIIIOCKOCTH.

35 [Ipu3Haky napaieIbHOCTH JIBYX 29.11.202
IJTIOCKOCTEM 4
TeopeMa 0 napanienbHOCTU U
€MHCTBEHHOCTH TUIOCKOCTH,

36 MPOXOASAIICH uepe3 TOUKY, HE 03.12.202
MPUHAJIEHKALLYIO TaHHON 4
IUIOCKOCTH U CJIEJCTBUS U3 HEE
CoiicTBa mapamieabHbIX

37 IJIOCKOCTEM: 0 MapaJuIeIbHOCTH 05.12.202
MIPSIMBIX TIEPECEUCHUS TTPH 4




MNEPECCUCHNUH ABYX IMapalJICIbHBIX
IJIOCKOCTEH TpeThen

CaoiicTBa napamieabHbIX
IUIOCKOCTEHN: 00 OTpe3Kax
napajyieNbHbIX IPSIMBIX,

38 3aKITIOYEHHBIX MEXKITY 06.12.202
MapajuieJIbHBIMU IUIOCKOCTSMHU; O 4
MEepECeYCHUH NPSIMOU C IBYMS
napajuieIbHbIMU TUIOCKOCTSMU

19 [ToBTopenue: Teopema [Mudaropa na 10.12.202
MJIOCKOCTH A
IToBTOpEHME:

40 TPUTOHOMETPUSANPAMOYTOJIBHOTOTPE 12.12.202
YTrOJbHHUKA 4

A1 CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO 13.12.202
napajuiesenune1a 4
Boruncnenue 1MH OTpe3KoB B KyOe

42 U MPSAMOYTOJIbHOM 17.12.202
napajuieJenumnee 4
[lepnieHIUKyYIAPHOCTH NPSAMOUN U

43 mockocTH. [Ipru3Hak ) 19.12.202
MEPIEHIUKYISIPHOCTH MPSMOHN U 4
IIJIOCKOCTH
[lepneH UKy IAPHOCTH NPSAMOU U

44 mockocTH. [Ipru3nak ) 20.12.202
MEPIEeHIUKYISIPHOCTH MIPSIMON 1 4

IINIOCKOCTH




Teopema 0 CyleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,

45 MPOXOJISIICH Yepe3 TOUKY 24.12.202
MIPOCTPAHCTBA U NMEPIICHIUKYISIPHOM 4
K IIJIOCKOCTHU

46 [1nockocTH U epHeHIUKYISIpHbIE 26.12.200
UM TpsSIMble B MHOTOTPaHHUKAX 4

47 [1nockocTH U EpHEeHIUKYIISIPHbIE 27 12.200
UM IpsIMble B MHOTOTPaHHUKAX 4
[lepnienIuKyIsIp ¥ HAKJIIOHHAS.

48 [TocTpoenue nepneHauKyIspa U3 09.01.202
TOYKH Ha IPSIMYIO0 5
[lepnieHuKyIsip ¥ HAKIOHHAS.

49 ITocTpoeHue nepneHauKyIspa u3 10.01.202
TOYKHU HA MPSIMYIO 5

50 Teopema o Tpéx nepneHAUKyIApax 14.01.202
(npsimast u oOpaTHas) 5

51 Teopema o TpEX nepHeHANKYIISIpax 16.01.202
(npsiMas u oOpatHas) 5

5) VYToaMex 1y CKpeBaOIUMUCIIIPS 17.01.202
MBIMH

5
[Tonck neprneHANKYISIPHBIX MPSIMBIX

53

C IOMOUIBIO NEPIEHAUKYIIPHBIX 21.01.202




IJIOCKOCTEN

54 OpTOroHaJIbHOETIPOEKTUPOBAHUE 23.01.202
5
[TocTpoenue ceuenunii kyoa, IpPU3MBI,

55 MPaBUJILHON MUPAMU/IBI C TOMOLIBIO 24.01.202
OPTOrOHAJIBHOM MPOEKIIUU 5
[TocTpoenue ceuenuii kyda, MpU3MBL,

56 MPaBWIHLHON MTUPAMHUJIBI C TOMOIIBIO 28.01.202
OPTOTrOHAJIBLHOM MPOEKIINU 5
CuMMeTpHs B IPOCTPAHCTBE

57 OTHOCHUTEJIHLHO HHOCKOSTI/I. 30.01.202
[InmockocTn cummeTpuil B 5
MHOTOTpaHHHKaX
[Ipu3Hak nepneHANKYISIPHOCTH

58 MPSIMOM M TUIOCKOCTHU KaK CJIEICTBUE 31.01.202
CUMMETPUU 5
[IpaBUsIbHBIE MHOTOI'PAaHHUKHU.

59 Pacuér paccTostHUil OT TOUKH 10 04.02.202
IJIOCKOCTH 5
[IpaBusbHbIE MHOTOTPAHHUKH.

60 Pacuét paccTosiHuid OT TOUKHU 10 06.02.202
IUIOCKOCTU 5
Crioco0sbI OyCTUTh

61 MePIEeHIUKYIISIPHI: CI/IMMeTpI/m: 07.02.202
CABHT TOYKH IO MapaiebHON 5
psIMOU

62 | CaBur no HemapajuIeIbHOMN NPSAMOI,




M3MEHEHUE PACCTOSHUN

11.02.202
5

KonTtpoubnas pa6ora ""B3aumnoe

63 pacnojioxkeHue NpPsAMbIX U 13.02.202
IUIOCKOCTel B mpocTpaHcTBe' 5
[ToBTOpEHME: YrOa MEKIY MPSIMBIMU

64 | HaIUIOCKOCTH, TPUIOHOMETPHS B 14.02.202
MIPOU3BOJILHOM TPEYTOJIbHUKE, 5
TeOpeMa KOCUHYCOB
[ToBTOpEHME: YrOa MEKIY

65 CKPELIMBAIOIINMUCS IPSIMBIMH B 18.02.202
POCTPAHCTBE 5
I'eomeTpuueckue MeTo b1

66 BBIYMCIICHUS yTJIa MEXKY MPSIMBIMHU 20.02.202
B MHOTOTpaHHUKAX 5
JIByrpansbiii yroj. CBoicTBO

67 . 21.02.202
JIMHEHHBIX YIJIOB ABYTPAaHHOTO YIJia 5
[lepnenquKyasipHBIE IJIOCKOCTH.

68 CaolicTBa B3aUMHO 25.02.202
NEPIEHAUKYIISIPHBIX INIOCKOCTEN 5
[Tpu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeOpemMa O NpsIMOM

69 NepecevyeHus AByX MI0CKOCTEH 27.02.202
MEePIEHANKYIISIPHBIX TPEThen 5
IJIOCKOCTH
[IpssMoyronbHBIN Tapasuieenuet;

70 .

KyO; U3MEpEeHusl, CBOMCTBA 28.02.202




IPSMOYTOJIBHOTO MapajulesenuIea

Teopema 0 nMaroHaiIu

71 IIPSIMOYTOJIBHOTO Napajuleenuneia 04.03.202
U CJIEICTBUE U3 HEE 5
CrepeoMeTpHueCcKre U NPUKIIAAHbIE

-5 | 38Ma1H, CBASAHHEIC CO B3AHMHEIM 06.03.202
PacCIOI0KEHUEM NPSAMBIX U 5
IJIOCKOCTH
IToBTOpEHME: CKPEIUBAIOLINECS

73 MpsMbIE, MapaJJIeIbHbIE MNTIOCKOCTH 07.03.202
B CTaHAAPTHBIX MHOI'OIPAaHHUKAX 5
[Tapa mapaenbHbIX IIOCKOCTEHN Ha
CKPEIIMBAIOIINXCS MPSMBIX,

74 paccTOSIHUE MEKTY 11.03.202
CKPEIIMBAOIINUMUCS IPSIMBIMU B 5
IIPOCTBIX CUTYaLUAX
PaccrostHre OT TOUKH 10 TJIOCKOCTH,

75 paccTostHUuE OT MPSIMOM 110 13.03.202
IJIOCKOCTH 5
Brluncnenue paccTosHUN MEXKIY

76 CKPEIMBAIOIUMUCS HpSIMI)IMI\/’I c 14.03.202
MTOMOLUIbIO NEPIIEHIUKYISPHOU 5
IJIOCKOCTH
TpéxrpanHslii yroi, HEpaBeHCTBa

-7 | VUL TPEXTPAHHEIX YIVIOE. Teopema 18.03.202
[Tudaropa, TeopemMbl KOCHHYCOB H 5
CHUHYCOB JUIs TPEXTPAHHOTO yIJIa

78 DneMeHThI chepudecKoit




TCOMETPUH: T€OIC3NUECKUE TUHUHN
Ha 3eMiie

20.03.202
5

KonTtpoJubnas pa6ora "Yrisl n

79 " 21.03.202
PACCTOSTHUSA 5

20 '(‘:I/ICTeMaTI/IBaLII/I}I 3HAHUI ) 03.04.202

MHoOrorpaHHuK U €ro 3J1€MEHThI 5

21 [Tupamuna. Buasl nupamu. 04.04.202
[IpaBunpHasg nupamua 5

22 [Ipusma. IIpsamas u HaKIOHHAS 08.04.202
npusMsl. [IpaBunbsHasmpuzma 5
[IpssmMoit napayenenunes,

83 MPSIMOYTOJIbHBIN MapalieTIeuIe], 10.04.202
Ky0 5

’4 BLmyKnLIevl\/[HororpaHHHKM. 11.04.202
Teopemadiinepa 5
Brlinykiibie MHOrOrpaHHUKH.

85 Teopema Ditnepa. [IpaBusnbHbIe U 15.04.202
MOJIYIPAaBUIIbHBIE MHOTOIPAaHHUKHU 5

26 KonTposabHnas padora 17.04.200
"MHoOrorpaHHuKku" 5

%7 [TonsTHE BEKTOpa HA IJIOCKOCTH U B
IIPOCTPAHCTBE 18.04.202




88 CyMMaBeKTOpOB 22.04.202
5
89 PasnocTbBEKTOPOB 24.04.202
5
90 [IpaBunonapauienenunena 25.04.202
5
29.04.202
91 YMHOKEHUE BEKTOpa Ha YUCJIIO 5
Paznoxenue BekTopa 1o 6asucy
92 | TpéEX BEKTOPOB, HE JIEKAIIUX B 06.05.202
OJIHOM TIOCKOCTH 5
93 CxkansapHoenpou3Be/IecHUe 13.05.202
5
94 Brruucnenue yria mexuy 15.05.202
BEKTOpaMH B IPOCTPAHCTBE 5
95 [IpocTeitmmesanaun ¢ BEKTOpaMu 16.05.202
5
96 [Ipocreitmmesanaun ¢ BEKTOpaMu 20.05.202
5
97 [Ipocreiiimmesanadn ¢ BEKTOpaMHU




22.05.202
5

08 O06006111eHE U

CUCTEMATHU3alUA3HAHUN

23.05.202
5

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

98




11 KITACC

Ne KoanuyecrBouacos
1 | Temaypoxa Bee Komrponwmmie | Tpaxrimieckie Jdaramzyu | DjeKTpoHHbIEHU(POBbICOOPA30BAT
eHHUS eJbHbIepecypchl
/ ro padoThI padoThI
n
IToBTOpEHUE TEMBI

1 "Koopaunatsl BeKTOpa Ha 1 03.09.202
IJIOCKOCTH U B IIpOCTpaHCTBE" 4
[ToBTOpenue Temol "CkansipHoe

2 " 1 05.09.202
MIPOU3BECHNE BEKTOPOB 4
[ToBTOpEHME TEMBI

3 "Beraucienue yriia Mexmy 1 06.09.202
BEKTOpPaMHU B TPOCTpAHCTBE" 4
IToBTOpeHue TeMbl "YpaBHEHHE

4 MPSIMOM, IPOXOASILEN Yepes3 ABe 1 10.09.202
TOYKH" 4
YpaBHEHHE IIIOCKOCTH,

5 HOpMaJb, YpaBHEHHE IIIIOCKOCTH 1 12.09.202
B OTpE3Kax 4
YpaBHEHHE MI0CKOCTH,

6 HOpPMaJlb, YPaBHEHUE IIIOCKOCTH 1 13.09.202
B OTpE3Kax 4

7 BekropHoenpousBenenme 1 17.09.202

4




JInHeliHbIEHEpaBEHCTBA,

CTaAaHAAPTHBICMHOT'OI'PAaHHUKHA

8 . 19.09.202
JMHEHHOETTPOTrpaMMHUPOBaHUE 4
Tnsci

9 HHefIHHeHepaBeHCTBa, 20.09.202
JMHEHHOETTPOrpaMMHUPOBAHUE 4
AHaIUTHYECKUE METOIBI

10 pacuéra yria Mexay OpsiMbIMU B 24.09.202
MHOTOTpaHHUKaX 4
AHaIUTAYECKHE METOIBI

1 pacuéra yria Mexay 26.09.202
IUIOCKOCTSIMH B A
MHOT'OTpaHHUKAX

12 dopMyna pacCTOSHUSA OT TOUKH 27.09.202
JI0 TUTOCKOCTH B KOOPJIMHATAX 4

13 Haxoxnenne paccTostHui ot 01.10.202
TOYKH JI0 TFIOCKOCTH B KyOe 4
Haxoxnenue pacctostHuid oT

14 TOYKHU 10 INIOCKOCTHU B 03.10.202
IIPaBUJIILHON ITUPAMUJIE 4
K 0

15 k OHTpPOJIbHasI padoTa ) 04.10.202

AHanuTHYeCKASITeOMeTPusl 4
16 CeueHUsIMHOTOTPAaHHUKOB: 08.10.202

4




CequHHMHOFOFpaHHHKOBI

17 10.10.202
METO/CIIEIOB 4
CeueHust MHOTOI'PaHHUKOB:

13 CTaHJapTHBIE TUIOCKOCTH, 11.10.202
HCpGCG‘IGHI:ISI MIPSIMBIX U 4
IIJIOCKOCTEN
[TapannenbHble NpsiMbIE U

19 IJIOCKOCTH: TapaJljIe/IbHbIC 15.10.202
CeUYCHUSs 4

20 [TapannenbHbie HPHMHe u ) 17.10.202
MJIOCKOCTH: pacy€T OTHOLIECHUHN 4
[TapamienbHble psIMBIE U

21 MJIOCKOCTH: YTJIbI MEXKTY 18.10.202
CKpEUIMBAIOIIUMHUCS TPSIMBIMU 4
[lepnienqukynsipHBIC IPSMBIE U
TJIOCKOCTH: CTaHIapTHBIC Mapbl

22 MEePIEeHANKYISIPHBIX MIOCKOCTEN 22.10.202
U IPSIMBIX, CHMMETPUU 4
MHOT'OTPaHHUKOB
[lepnienqukynsipHBIC IPSMBIE U

23 IIJIOCKOCTH: TEOPEMA O TPEX 24.10.202
MEePIEeHANKYISIpax 4
[lepnenqukynsipHbIC IPSMBIE U

24 TJIOCKOCTH: BBIUUCIICHUS JITTUH B 25.10.202
MHOTOTPAaHHHKaX 4

25 [ToBTOpEHue: muomanu




MHOTOYTOJILHUKOB, (JOPMYJTBI 07.11.202
JUTSI TUTOIIA/IeH, COOOpaKeHus 4
nmoaoous
[ToBTOpenue: mwIomanu

2% MnoroyronLHI:IKOB, (hopMyJTBI 08.11.202
JUTSI TUTOIIA/IeH, COOOpaKeHus 4
noxoous
[ToBTOpEHueE: muomanu

7 MHoroyronLHIU/IKOB, (hopMyJTBI 12.11.202
JUTSI TUTOIIA/IeH, COOOpaxeHus 4
nmoaoous
[Tmomanu ceuennii

)3 MHOFOI‘paHHI/Ij(OBI IO/ 14.11.202
MMOBEPXHOCTEH, pa3pe3anus Ha 4
4acTH, COOOpaKEeHHUs MOA00us
IInomann ceuenuit

29 MHororpaHHI/IVKOB: IO/ 15.11.202
MOBEPXHOCTEH, pa3pe3aHus Ha 4
9acTH, COOOpaXKECHHSI TOT00MS
KonTpoasHnas padora

30 | HomToperne: 19.11.202
MHOTOTPAHHUKH, CEYEeHUsI 4
MHOTOrPAHHUKOB"
O6béM Tena. O6beM

31 MPSMOYTOJIbHOTO 21.11.202
napasuieNnenuneaa 4
3amgauu 06 yaBOCHUH Ky0a, O

32 KBaJparype Kyda; 0 TPHUCEKIIUU 22.11.202
yria 4




CrepeomeTpudecKkue 3a1aqm,
CBSI3aHHBIE C 00BEMOM

33 26.11.202
MPSIMOYTOJIBHOTO 4
napasuieNienuneaa
[Ipuknagneie 3a1a4u,

14 CBH?Tj’:lHHBIe C BBIYHCIICHUEM 78.11.202
00BEMa MPSMOYTOJIBHOTO 4
napajuiesienunea

35 O06BEM TPSIMOIA TPU3MBI 29.11.202

4
CrepeomeTrpuueckue 3a1auH,

36 CBSI3aHHBIE C BBIYUCICHUEM 03.12.202
00BEMOB MPSAMON TIPU3MBI 4
[Ipuknanueie 3ana4m,

37 CBsI3aHHBIE C 00BEMOM MPsMON 05.12.202
MIPU3MBI 4
Boruncnenue 00bEMOB TeI ©

13 TMOMOIIIBIO OMIPENETEHHOTO 06.12.202
I/IHTe}"paJ'Ia. ) 4
O0BEMHAKIIOHHOUTTPU3MBI
Boruncnenue 00bEMOB Tel ©

39 MMOMOIIBI0 ONPEICIIEHHOTO 10.12.202
uHTerpana. O0bEMIUpPaMUIbI 4
®opmyna 00bEMa MUPaAMUIBL.

40 OTtHomeHre 00HEMOB TUPAMUT 12.12.202
C O0ITUM yTIIOM 4

41 dopmyna 00bEMa MUPaAMUIBL.




OTtHomIeHHe 00HEMOB TUPAMHUT 13.12.202
C 00TUM yTIIOM 4
CrepeomeTrpuueckue 3a1auH,

42 CBSI3aHHBIE ¢ 00BEMaMU 17.12.202
HAKJIOHHOM NPU3MBI 4
CrepeomeTrpuueckue 3a1a4H,

43 CBSI3aHHBIE C 00BbEMaMu 19.12.202
MUPaMUIbI 4
[IpuknanHeie 3aga4u 1o TEME

44 "O0BEMBI TEN", CBI3aHHEIE C 20.12.202
00BEMOM HAKIIOHHOM MPU3MBI 4
[IpukiagHeie 3aga4u 110 TEME

45 "O0BEMBI TEN", CBI3aHHEIE C 24.12.202
00BEMOM TTHPAMUIBI 4
[Tpumenenne 0ObEMOB.

46 Brrunciienue paccrosiHus 10 26.12.202
TIJIOCKOCTH 4

47 f'(OHT[-)‘OJ'IbHaﬂ padora 27 12.202

O0bémMHOrOrpanHnka" 4
[unuuapuyeckas MOBEPXHOCTb,

48 o0pa3yroue HUIMHIPHIECKON 09.01.202
IIOBEPXHOCTH 5
Humuaap. [Ipssmoit kpyrosou

49 uuuaap. [nomans 10.01.202
MOBEPXHOCTH LUJIUHIPA 5

50 KoHnueckas oOBEpXHOCTB,
o0pa3yronme KOHUIeCKOH 14.01.202




noBepxHoct. Konyc 5
CeueHne KOHyca MJIOCKOCTBIO,

51 HapajiebHOM MJI0CKOCTU 16.01.202
OCHOBAaHHS 5
VY ceu€HHBIN KOHYC.

52 N300pakeHre KOHYCOB U 17.01.202
yCEUEHHBIX KOHYCOB 5
[Tmomaas 60KOBOM MOBEPXHOCTH

53 A P 21.01.202
1 TIOJTHOM TTOBEPXHOCTH KOHYCa 5
IInomanr 60KOBOM MOBEPXHOCTHU

54 HHaE P 23.01.202
Y TIOJTHOM TTOBEPXHOCTH KOHYCa 5
CrepeomeTpuuecKkue 3a1a4u Ha

OKa3aTCJIbCTBO U BBIYHUCJIICHHUC,

55 | % ’ 24.01.202
MMOCTPOCHHUEM CEUCHHIA 5
HWINH]IPA, KOHyCa
CrepeoMeTpuuecKkue 3aa4u Ha
J0Ka3aTCIbCTBO U BBIYHUCIICHUC,

56 y 28.01.202
MMOCTPOCHUEM CEYCHHIA 5
LWINHIPA, KOHyCa
[IpukagHbie 3a0a4H,

57 | PHeIaA 8 30.01.202
CBSI3aHHBIE C IUITUHAPOM 5
IIpuknamaeIe 3aMa9H,

5g | - pHeIad A 31.01.202
CBSI3aHHBIC C IIUJIUHIPOM 5

59 Cdepa u map




04.02.202
5

[Tepeceuenue cheps! u mapa ¢
wiockocTeio. Kacanue mapa u

60 06.02.202
cdepsl TIOCKOCThI0. Bum n 5
n3o0paxxeHuemapa
[Tepeceuenue cdeps! u mapa c

61 m1ockocThro. Kacanue mapa u 07.02.202
cdepsl TIOCKOCThI0. Bua u 5
n3o0paxeHueapa

62 YpaBHeHI/I? cq)epbi. ITnomans 11.02.202
cdepsl 1 e€ yacten s

63 CummeTtpust cepsl U 1apa 13.02.202

5
CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIYMCIICHUE,

64 CBsI3aHHBIE CO c(hepoit u mapom, 14.02.202
MIOCTPOEHUEM UX CEUECHUI 5
MJIOCKOCTBIO
CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BBIYMCIICHUE,

65 CBsI3aHHBIE CO c(hepoit u mapom, 18.02.202
MIOCTPOEHUEM UX CEUECHUI 5
MJIOCKOCTBIO

66 [Ipuknagneie 3amayn, 20.02.202

CBsi3aHHBIE cO chepoid U mapom

5




[ToBTOpEHME: OKPYKHOCTH Ha
IUIOCKOCTH, BBIYHMCIICHUS B

67 21.02.202
OKPY’>KHOCTH, CTaHapTHHIE 5
noxoous

68 Pasnnunsie koMOMHAIIMY TEIT 75.02.202
BpaIleHUsI 1 MHOTOTPAaHHUKOB 5

69 3agaun o teme "Tena 1/1" 27.02.202
MMOBEPXHOCTU BpaIEHUS 5

70 3agaun o teMe "Tena 1/1" 72.02.202
MMOBEPXHOCTU BpaIECHUS 5

”"

71 KonTposabHnas padora "Tesa n 04.03.202

NMOBEPXHOCTH Bpamenus' 5
& . T

7 O6LﬂeM nunuHApa. Teopema 06 06.03.202
00BEME MPSMOTO TUITUHIPA 5
Brruncienue 0068MOB TET €

73 MTOMOIIIBIO OTIPEIEAEHHOTO 07.03.202
uHTerpana. O6bpEMKOHyCca 5
ITnomniany 6OKOBOH M MOJTHON

74 11.03.202
MOBEPXHOCTU KOHYyCa 5
CrepeomeTpHuyuecKue 3a1auH,

75 CBSI3aHHBIE C BEIYUCIEHHUEM 13.03.202
00BEMOB LIUIMH/IPA, KOHYCA 5




76

[IpuknanHeie 3aga4u 10 TEME
"O0BEMBI U IUIOIIAAN
MOBEpXHOCTEM TEen"

14.03.202
5

77

O0BEM mapa 1 I1apoBOro
cekropa. Teopema 00 00BbEME
mapa. [Imomane chepsr.
CrepeoMmeTpriecKkue 3aauu,
CBSI3aHHBIEC C BHIYHCIICHUEM
00BEMOB 11apa, IMapoBOTro
CerMEHTa U LIapOBOI'0 CEKTOPa

18.03.202
5

78

[IpuknanHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM 11apa U MIIOIIA/IBI0
cdepsl.
COOTHOIIEHUAMEX Y ILIOIIAM
WIIOBEPXHOCTEN U
00BEMAMHUTIOTOOHBIXTEI

20.03.202
5

79

[TomoOusbIe Tena B
npoctpaHcTBe. M3MeHenue
00bEMa Ipu NOA0OUH.
CrepeomeTrpuueckue 3a1a4H,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB TeJ U TUIOIAACH
ITOBEPXHOCTEN

21.03.202
5

80

KonTtpoubnas padora
"IlyIomaaM NOBepPXHOCTH U
00bEMBI KPYTJIBIX TeJa"

03.04.202
5

81

JIBU>KeHUSI IPOCTPAHCTBA.
OtoOpakenusi. J|puxkeHust u

04.04.202




paBeHCTBO (uryp. 5
OO01mMecBONCTBaIBIKEHUN

Bunwl nBukeHuit:

NapajuIeIbHbIN IIEPEHOC,

82 LEHTpaIbHAsl CHMMETPHSI, 08.04.202
3epKajabHast CHMMETPH, 5
MOBOPOT BOKPYT MPSIMOU

23 [IpeobpazoBanus HE)IL06I/I$I. 10.04.202
[Tpsimas u cepa Diinepa 5

%4 ['eomeTprueckue 3agauu Ha 11.04.202
MPUMEHEHHE JBUKCHHUS 5
O6o6maromee moTopenue 11
MOHSTHI U METOJIOB Kypca

85 reometpun 10—11 kmnaccos, 15.04.202
CUCTEMaTHU3allUs 3HAHUM: 5
"Bekrtopsl B mpocTpancTse"

O6o6maromee moTopenue 11
MOHTHI U METOJIOB Kypca

26 reometpun 10-11 KJ'IaC(iOB, 17.04.200
CUCTEMaTHU3als 3HAHUM:

"[TapaynenbHOCTb NPSAMBIX U >
IJIOCKOCTEH B mpocTpaHCcTBe"

O6o6maromee moropenue 11

MOHSTHI U METOJIOB Kypca

87 reometpun 10—11 knaccos, 18.04.202
cUcTeMaTu3alus 3HaHU: 5

"BexTopsl B mpocTpaHcTae”




KonTposbHas padora

88 " " 22.04.202
BekTopnbl B npocTpaHcTBe 5

O6o06mtaromee nosropenue 11
MOHATUN U METOJIOB Kypca

89 reomerpuu 10-11 kiaccos, 24.04.202
cucTeMaTu3als 3HaHuH: 5
"O6beM MHOTOrpaHHHUKA"
O6o6m1aromee nosropenue 11
MOHATUN U METOJIOB Kypca

90 reometpun 10—11 kmaccos, 25.04.202
cucTeMaTu3als 3HaHuH: 5
"O6beM MHOTOrpaHHHUKA"
O6o06mtaromee nosropenue 11
MOHATUN U METOJIOB Kypca

01 reometpun 10-11 KJ'IaC(iOB, 29.04.202
CUCTeMAaTH3alMsl 3HAaHUM: 5
"IInomaay moBepXHOCTH U
00BEMBI KPYTJIBIX TEN"
O6o061maromiee nosropenue 11
MOHATUI U METOJIOB Kypca

9 reomerpuun 10-11 I(J'IaC(iOB, 06.05.202
CUCTeMAaTH3alusI 3SHAHHIHA: 5
"IInomaay moBepXHOCTU U
00BEMBI KPYTJIBIX TE"

93 [ToBTOpEHME, 06061H€HI:I€ u 13.05.202
cUCTeMaTH3alus 3HaHUH 5

94 [ToBTOpeHUE, 0600IICHNE 1




cucTeMaTHU3alusd 3HAaHUKI

15.05.202
5

Hrorosas KOHTPOJIbHas

95 1 16.05.202

pabora
5

Hctopus pa3Butus
CTEPEOMETPUH KaK HAyKHu U €€

96 POJIb B pPa3BUTHUHU COBPEMEHHBIX 1 20.05.202
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX 5
TEXHOJIOT U
Hctopus pa3Butus
CTEPEOMETPUH KaK HAyKHu U €€

97 POJIb B pa3BUTUU COBPEMEHHBIX 1 22.05.202
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX 5
TEXHOJIOT U
Hctopus pa3Butus
CTEPEOMETPUH KaK HAyKH U €€

98 POJIb B Pa3BUTHUHU COBPEMEHHBIX 1 23.05.202
WH)KEHEPHBIX 1 KOMITBIOTEPHBIX 5

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

98







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

I'eometpus 10-11» mst o6meodpazoBaTenbHbiX yupexaenuit / JI. C. AranacsH,

B. ©. byty30B u ap.. — M. «IIpocseuieHue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

MCTOAUYICCKHUC PCKOMCHIAIINU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

OUIIN






