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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

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

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTelIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIuecs
oOpamaguch HEOJHOKpPaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



PaGouyass mporpaMMa BOCIIUTAHMS IIKOJbl PEATU3YETCS B TOM YHUCIE U YEPE3
WCITOJIP30BAaHUE BOCITUTATEIHPHOTO IMMOTEHITAIAa YPOKOB MAaTEMATHUKH. JTa padoTa
OCYIIECTBIISETCS B CIAEAYIOMUX (hopmax:

*  [loGyxnenue oOydarommxcs coON0/IaTh HA YPOKE OOIICTIPUHATHIE HOPMBI
MOBECHUS, MTpaBuja OOIIEHUS CO CTapIIUMU (IeJaroru4ecKuMu pabOTHUKAMU)
U CBEpPCTHUKAMH (OOYYaIONUMHUCS), TPHUHIMIB YyYeOHOW AWCIUIUIMHBI U
CaMOOpraHHU3alIUH.

] IlpuBneyeHue BHHUMAHHS OOydYarOUIUXCsl K I[IEHHOCTHOMY  acHEKTy
M3y4aeMbIX Ha YPOKax MPEeIMETOB, SIBIICHUN, COOBITHH uepes:

— oOpamieHue BHUMaHUS Ha HPABCTBEHHBIC ACIMEKThl HAYUYHBIX OTKPBITHM,
KOTOPBIE M3YYalOTCsl B JAHHBIH MOMEHT Ha YPOKE; Ha MPEICTaBUTEICH YUYECHBIX,
CBSI3aHHBIX C U3YyYa€MbIMHM B JaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbIA
OHM BHECIIM B pa3BUTHE HAIllEd CTpaHbl U MUpa, HA JIOCTOWHBIC MOJpaKaHUs
MPUMEPHI UX KU3HU, HA MOTUBBI UX MOCTYIIKOB;

*  Hcrnonwp3oBaHuE BOCHHUTATEIBHBIX BO3MOXHOCTEH COIEpKaHUs Yy4eOHOTO
npeaMera s GopMHUpPOBaHUS Y OOYYAIOIIMXCS POCCHUUCKUX TPAJIUIIMOHHBIX
JTyXOBHO- HPABCTBEHHBIX U COLMOKYJBTYPHBIX IIEHHOCTEH dYepe3 Mmoa0op
COOTBETCTBYIOIIUX 3aJ1a4 JIJIsl PEIICHHUs], MPOOJIEMHBIX CUTYaIUH I 00CYKACHUS
B KJ1acce

BxiroueHue B YpOK UTPOBBIX MPOIEAYP, KOTOPbIE MOMOTaroT MOAACPKATh
MOTHUBAIMIO OOYYaIOIIUXCAd K MOJYYCHHUIO 3HAHWM, HaJaXKUBAHUIO MO3UTHUBHBIX
MEXKJIMYHOCTHBIX ~ OTHOILIEHMM B  KjJacce, I[OMOTaloT  YCTaHOBJICHUIO
no0OposkenaTeabHOM aTMocdephl BO BpeMs ypoKa.

IIpuMeHeHune Ha ypoKe HMHTEPAKTUBHBIX (POPM pabOTHI, CTUMYIUPYIOIIUX
MO3HABATEIbHYI0 MOTUBALIUIO O0YYaIOIIUXCS.

e  IlpumeHenue TpynmnoBod paboOThl WM pabOThl B Mapax, KOTOPHIC
CIIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMAaHAHOW PabOThI U B3aUMOJICUCTBHIO C
JIPYTUMU 00 YHArOIITUMUCH.

BpiOOp ¥ HCHOJB30BAHME Ha YPOKax METOJIOB, METOIUK, TEXHOJIOTHH,
OKa3bIBAIOIIMX BOCHHUTATEIHLHOE BO3JCHCTBHE Ha JIMYHOCTh B COOTBETCTBUU C
BOCIIUTATEILHBIM UACAJIOM, 1I€JIbIO U 3a/1auaMH BOCITUTAHMUS.

HVuHunmmpoBaHue ¥ TOAAEPKKAa  HCCIEIOBATEIBCKON  JEATEITHLHOCTH
IIKOJIbHUKOB B (OpME BKIIOYEHHUS B YPOK PA3JIMUHBIX HCCIEAOBATEIBCKUX
3aIaHUN W 3a7a4, 4TO JAeT BO3MOKHOCTh OOYYaIOIIMMCS MPUOOPECTH HABBIKU
CaMOCTOSITEJILHOTO PEIICHUS TEOPETUYECKOM TMPOOJeMbl, TE€HEPUPOBAHUS U
oopMiIeHUS COOCTBEHHBIX THIOTE3, YBAKUTEIHLHOTO OTHOIIECHUS K UYXKUM
ujesM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS M OTCTaWMBAHUSI CBOEH
TOYKHU 3PEHUSI.



*  YCTaHOBIEHHE  YBAXXUTEIBHBIX, JNOBEPUTEIIBHBIX, He(OpMaTbHBIX
OTHOLIEHWM MEXIYy YYWTEIIEM W YYEHMKAaMM, CO3JaHME Ha ypOKax
AMOIIMOHAIEHO-KOM(OPTHOM CpEJIbI.

COJEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHsiTUSA: IMIMHApPUYECKAas TOBEPXHOCTh, KOHHUYECKAsl MOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpalieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mapa.

O06bEM. OcHoBHBIE cBOiicTBa 00BEMOB Tel. Teopema 00 o00BEME
IPsIMOYTOJIBHOTO Tapajulenienunena u cieactBus u3 He€. OObEM npsMoil U
HAKJIOHHOW MpU3MBbI, HWIMHIPA, TUpaMHibl 1 KoHyca. O0BbEM I1apa U MIapoBOro
CErMEHTA.

KomOunauuu Ten BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B
UWIMHAP, ONHCAHHAas OKoJo wuiuHapa. Ilepeceyenne cdepsl u 1mapa c¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPAHHUK WJIM TEJO
BpaLICHUS.

[Tnomanp MoOBEpPXHOCTH LMJIMHIpA, KOHYycCa, MJIOWAaAb cepbl U €€ yacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEN
nonoOHeIX Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
IJIOCKOCTH € HUCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/OB.

[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJ BPALICHUS: CEUYEHUs LIWJINHIpA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 1Iapa, METOAbl MOCTPOCHHUS
CEUYECHMI: METOJ CJEeIOB, METOJl BHYTPEHHErO0 NPOEKTUPOBAHUS, METO]I MepeHoca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepaumy Hajx BeKTOpamMu. BekTopHoe
YMHOKeHHE BeKTOpoB. (CBoicTBa BEKTOPHOro yMmHOXeHus. IIpsimoyronbHas
cUcTeMa KoopauHat B npoctpancTse. KoopaunaTel Bektopa. PaznoskeHue BekTopa
no 6azucy. KoopanHaTHO-BEKTOpPHBIH METOJ MpH PEIICHUU TIe€OMETPHUUYECKHUX
3aj1ay.

J{BHKeHNs B IPOCTPAHCTBE



JIBwkenus npoctpancTBa. OTtoOpakenwus. [[BrKeHUs W PaBEHCTBO (UTYP.
OOume cBoiicTBa JBMXKEHUH. Buabl JBMXXEHUN: TapauielibHbIA MEPEeHOoC,
IIEHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOHU.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

Cc(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOOIIecTBa (BBIOOPHI, OMPOCHI M JPYroe€), yMEHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOILJIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BaHUE D3THUX JIOCTHIKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
HKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUIM, BOCTIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKUe 3HAaHUA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUAX CHIOPTUBHO-03/JOPOBUTEIBHON JIEATENbHOCTBIO;



6) TpyaoBOE BOCIUTAHME:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeidt mnpodeccun W peann3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWN IS penieHus 3agad B 00J1acTH
OKpYKaloIel Cpebl, IJIAHUPOBAHUE IIOCTYNKOB M OIIEHKH HMX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYIIECTBJISATh TMPOCKTHYIO M MCCIEA0BATEIBCKYIO ACATEIBLHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBare/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble Jornueckue aeficTBUs:

BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMM MEXIy TMOHATUAMH, (HOpMyIupoBaTh
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPABHEHHSI, KPUTEPUU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U NPeoOpa3oBBIBaTh  CYXICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, €MHUYHbIC, YACTHBIE U 00III1E, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUU;

JleJlaThb BBIBOABI C UCIIOJBb30BAHUEM 3aKOHOB JIOTUMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;



MIPOBOJIUTH CAMOCTOSITENHHO JT0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3anaud  (CpaBHUBAaTh HECKOJBKO
BApUMAHTOB  pEIICHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKme 1eiicTBHS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HaHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX 1y 00bEeKTaMHU, SIBJICHUSMU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (HOpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa HA
BOIPOC U JJIsI pEUICHUS 3a/1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSITEJIbHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSCHCHUHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOHU CY)K)IGHI/IH C CY)KJICHI/ISIMI/I JIpyTI/IX y‘{aCTHI/IKOB



nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3eHTAllUU U OCOOEHHOCTEH ayTUTOpHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIBLHbIN HHTEJJIEKT !

BJIaJE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKcCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara PEIICHHs
MaTeMaTUYECKOM 3a7a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mpu pelieHuH Y4eOHbIX 3a7ad, NOPUHUMATh 1€b COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesTh
BUJIbI paboOT, JIOrOBAapWBATHCs, OOCYXAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TMOHATHIMH, CBS3aHHBIMH C IUJIUHAPUYECKOH,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TTOJTYYCHHUS;



OIEpUPOBATh MOHATHUAMM, CBSI3aHHBIMH C TEJIAMH BPALIECHUS: LIUIHHIPOM,
KOHyCOM, c(hepoii u mapowm;

pacrmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI MOTY4YEHHSI TEJ BpaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpallCHMS,
O0BEMBI U TUIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEpPUPOBaATh MOHATUSAMHU, CBSA3AHHBIMM C KOMOMHAIMSAMH Tl
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OTNKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIlCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, TMPEACTABICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIIEpaIM HaJl BEKTOPAMH;

3a/1aBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPJIHMHAT;
peniaTb reOMETPUYECKHUE 3a1a4M HA BBIUMCIEHUE YIVIOB MEXKIY NMPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOO/IHO ONEpUPOBATh TOHATHUSMHU, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBINIOJIHATh HM300pa)X€HUsT MHOTOTPAHHUKOB M TeJl BpallEHUs MpHU
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPHUH, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00US;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHMS: CEYEHUS LHUIMHAPA
(mapanenbHO U MEePHEeHIUKYISIPHO OCH), CEYeHHs KOHYca (IapasulebHble
OCHOBAHMIO M MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl MOCTPOEHUS CEUEHUU: METOJl CIJIeIOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHMUS;



MPUMEHSTh TeOMETpUUeCKre (aKThl JJIST PEIICHHUS] CTEPEOMETPUICCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOB pELICHUS, €CIA YCIOBHUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHATH MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIUOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbICE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyallUU, IPUMEHSATh N3YYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IPOLECCE IMOUCKA  PEHICHUs
MaTeMaTH4ecku  CHOPMYJTUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
pealIbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEJIUYHH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpEeHME, 00600IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606HICHI:I€ u 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[ToBTopenue Tembl "KoopanHaTel BeKTOpa
1 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE" 05.09.2024
5 [ToBTopenue Temsl "CkansipHoe 1
MPOM3BEICHUE BEKTOPOB" 06.09.2024
[ToBTOpeHue TeMsl "Bbhrunciaenue yria
3 1
MEXy BEKTOpaMH B IPOCTpaHCTBE" 06.09.2024
[ToBTOpEHME TeMBI "Y paBHEHHE MIPSIMOH,
4 - 1
MPOXOASIICH uepe3 1Be TOUKHu" 12.09.2024
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 13.09.2024
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax 13.09.2024
7 B 1
€KTOPHOE IPOU3BECHHE 19.09.2024
8 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE 20.09.2024
9 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE 20.09.2024
AHanuTHYECKHE METO/Ibl pacuéTa yria
10 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKaxX 26.09.2024
11 AHaTUTUYECKUE METOBI pacuéTa yria 1




MCKAY IMJIIOCKOCTSAMU B MHOTOT'paHHHUKAaX

27.09.2024

dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOP/AMHATaX 27.09.2024
13 Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B KyOe 03.10.2024
14 Haxoxnenue paCCTOHHI/II:/:I OT TOYKH JI0
IIJIOCKOCTH B TIPABUJILHOM MUPAMHU/IE 04.10.2024
15 KontponbHas padoTa "AHamuTudyeckas
reomeTpus” 04.10.2024
16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOT'OTPaHHUKH 10.10.2024
17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB 11.10.2024
CeueHust MHOIOIpaHHUKOB: CTaHIApTHbBIE
18 HJ‘IOCKOCTI/Ii nepeceueHus! MPSMbIX U 11.10.2024
TUTOCKOCTEH
19 [TapannenbHble TIpsSMbIE U TNIOCKOCTH:
NapaJuIeIIbHbIE CEYCHHUS 17.10.2024
20 [TapannensHbie TPSMBIE U TNTIOCKOCTH:
pacy€T OTHOIICHHI 18.10.2024
[TapannenbHble TpsSMbIE U TNIOCKOCTH:
21 YIIIBI MEXKAY CKPEIIMBAIOITUMHUCS 18.10.2024
MPSIMBIMA
[lepieHTUKyYNSpHBIE TIPSIMBIC U
99 IUIOCKOCTH: CTaHAAapTHbIE HapBIV
MEPIEHIUKYIIAPHBIX TUIOCKOCTEN U 24.10.2024
MPSIMBIX, CHMMETPHH MHOTOI'PaHHUKOB
23 [lepneHuKynspHBIE IPSIMBIE U




IJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

25.10.2024

24

25

26

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS UIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHHE: MIOIAAN
MHOTOYTOJIbHUKOB, OPMYJIbI [Ist
TIomaaen, COoOpakeHHs TO00MS
[ToBTOpEHHE: TUIOIIAAN

MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIs
TJI0IAJIeH, COOOPaKEHHSI TIOI00MS

25.10.2024

07.11.2024

08.11.2024

27

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
ionaaen, cooopaxeHust moaoous

08.11.2024

28

[lmomaam ceyeHnii MHOTOrpaHHUKOB:
TIJIOIAI TTIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKeHUs MOJ00us

14.11.2024

29

30

31

[Inomany ceveHnii MHOTOTpaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOA00US
Konrponsnas pabdora "[loBropenue:

MHOT'OTPaHHHUKH, CEUYEHUS
MHOTOTpaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenunena

15.11.2024

15.11.2024

21.11.2024

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKITNH yIia

22.11.2024

33

CrepeoMeTpHuueCcKue 3a7jauu, CBSI3aHHBIE C




00BEMOM MPSIMOYTOJIBLHOTO
napasuiesenurneaa

22.11.2024

34

35

36

[Ipukiaguelie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIEHOTO
napajuiesienuneaa

O06BEM TPSIMO TPU3MBI

CrepeoMeTpuyeCcKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOMN MPU3MBI

28.11.2024

29.11.2024

29.11.2024

37

38

39

[MpuksaaHbie 3a71a4u, CBSI3aHHBIC C
00BEMOM TIPSIMOH PU3MBI

Brruncnenne 00bEMOB Tel ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0beéM
HaKJIOHHOM IPU3MBbI

Beruuciienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MUPaMU/IBI

05.12.2024

06.12.2024

06.12.2024

40

dopMmyna 00bEMa MUPAMUIBI.
OTtHoleHne 06beMOB TUPaMUJ] C 0OIIUM
yIJoM

12.12.2024

41

dopmyna 00bEMa TUPAMUIBI.
OTHoOMIEHHE 00HEMOB TUPAMHJT C OOIIIUM
YTJIOM

13.12.2024

42

43

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

CrepeoMeTpUYECKHE 3a/1auH, CBSI3aHHBIC C
00BEMaMU TUPaAMUJIBL

13.12.2024

19.12.2024

44

[Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHOMN 20.12.2024
MIPU3MBI
[Tpuknaaneie 3agaun 1o Teme "OO0bEMBI
45 " .
Ten", CBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI 20.12.2024
[Ipumenenune 00bEMOB. BeruncieHue
46
PacCTOSTHUS 710 TNTIOCKOCTH 26.12.2024
47 Kontponbnas padota "O0bEM
MHOTOIpaHHHUKA" 27.12.2024
[unuaapudeckas MOBEPXHOCTb,
48 o0pa3yroIIne WIHHIPHIECKON
Py P 27.12.2024
MTOBEPXHOCTHU
49 Hununap. [psmoit KpyroBod HUIMHAP.
[Tnomaae MOBEPXHOCTH UIUHIPA 09.01.2025
Konnueckas moBepXHOCTh, 00pa3yromme
50 .
KOHMUYECKOU noBepxHoctu. Konyc 10.01.2025
CeueHune KOHYycCa TJIOCKOCTHIO,
51 .
MapajuieIbHOM TUIOCKOCTH OCHOBAHUS 10.01.2025
Yceuénnplit konyc. M300paxenue
52 N
KOHYCOB M YCEUEHHBIX KOHYCOB 16.01.2025
[Tmomaas 60KOBOI MOBEPXHOCTH H
53 .
MIOJIHOW MOBEPXHOCTU KOHYCa 17.01.2025
[Tmomaas 60KOBOI MOBEPXHOCTH H
54 .
TTOJTHOW TTOBEPXHOCTU KOHYCa 17.01.2025
CrepeoMeTpuuecKkue 3aaud Ha
55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
. 23.01.2025
MMOCTPOCHHUEM CEUYCHUN IIMINHIPA, KOHYCa
56 CrepeomeTpuueckue 3aa4 Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE, 24.01.2025




IMOCTPOEHUEM CEUEHUM LUJIMH/IPA, KOHYCa

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

> HATUHIPOM 24.01.2025
58 [TpuknaaHbIe 3a1a9H, CBSI3aHHBIC C
AJTUHIPOM 30.01.2025
>9 Cipepa wt map 31.01.2025
[epeceuenue chepsl u mapa ¢
60 m1ockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By H306p121>1<eH1(4be fnapa 31.01.2025
[epecedenue chepsl u mapa ¢
61 mIockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By I/1306pl::1)KeHI§)e IL)uapa 06.02.2025
62 VYpasuenue cheprl. [Lnomans chepst u e€
yacTei 07.02.2025
63 Cummerpus chepsl u mapa 07.02.2025
CrepeoMeTpHyecKHe 3a1aui Ha
64 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(hepoil u mapom, 13.02.2025
MMOCTPOCHHUEM UX CEYCHHM ITIIOCKOCTHIO
CrepeoMeTpHUeCKHE 3a1aui Ha
65 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM, 14.02.2025
MMOCTPOCHHUEM UX CEYCHHM ITIIOCKOCTHIO
66 [TpuknaaHbIe 3a1aUu, CBSI3aHHBIC CO
cdepoit u mapom 14.02.2025
67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,




BBIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

20.02.2025

68

69

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U
MHOT'OrpaHHUKOB

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

21.02.2025

21.02.2025

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

27.02.2025

71

72

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06beM umuHapa. Teopema 00 00bEMeE
MPSAMOTO ITUIMHAPA

28.02.2025

28.02.2025

73

Brruncienue 00bEMOB TEN ¢ IIOMOILBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYca

06.03.2025

74

75

76

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuyeCcKre 3a7auu, CBI3aHHBIE C

BBIUHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYycCa

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJI0ILIAa I TTOBEpXHOCTEN Ten"

07.03.2025

07.03.2025

13.03.2025

77

O0BEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06bEme mapa. [Tnomans
cdeprr. CTepeoMeTpuyecKre 3a1auH,
CBSI3aHHBIE C BBIYHCIEHUEM 00BbEMOB
11apa, 1apoBOro CerMeHTa U MIapoBOTo
CeKTopa

14.03.2025




78

79

80

[Mpuxnanueie 3ana4n mo Teme "OOBEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa u
momaasio cepbl. COOTHOMEHUS MEKITY
TJIOIA ISIMU TTOBEPXHOCTEH U 00bEMaMu
MOIOOHBIX Te

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0bEéMa 1pu mo100mm.
CrepeoMeTpuyeCcKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB Tell U TUIOIIAAEeH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MOBEPXHOCTU ¥ O0BEMBI KPYTIIBIX TET"

14.03.2025

20.03.2025

21.03.2025

81

82

83

84

JBmxenust npoctpancTBa. OToOpakeHUsI.
JIBv>kenus u paBeHCTBO uryp. O0mme
CBOMCTBA JBMKESHUH

Buel 1BukeHM: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOI

[IpeobpaszoBanus nomobus. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE
JIBMKCHUS

21.03.2025

03.04.2025

04.04.2025

04.04.2025

85

86

Kontponbnas padota "BekTops! B
pocTpaHcTBe"

Oo6o6maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allus 3HAHMI:

10.04.2025

11.04.2025




"[TapasienbHOCTb MPSAMBIX U INIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o06maromee nmosropenue 11 noHsTUl U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHMI:
"BexTops! B mpocTpaHcTae"

11.04.2025

88

89

90

91

92

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIHMs 3HAHMIA:
"BexTops! B mpocTpaHcTae”

Oo6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTH3alIMs 3HAHMIA:
"O6beM MHOTOrpaHHuKa"

Ob6o06muaromiee noropeHue 11 noHATHH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

Ob6o06maromiee noropeHue 11 noHATHH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"[Tmomrany MOBEPXHOCTH U 0OBEMBI
Kpyribix ten"

Ob6o6maromiee nosropenue 11 noHATUH U
METO/I0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUH:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIribiX Ten"

17.04.2025

18.04.2025

18.04.2025

24.04.2025

25.04.2025

93

HToroBast KOHTpOJIbHASA paboTa




25.04.2025

94

95

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWUI

15.05.2025

16.05.2025

96

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

16.05.2025

97

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

19.05.2025

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2025

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayYKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U

22.05.2025

21.05.2025

23.05.2025




KOMITIBIOTCPHBIX TEXHOJOT I

HcTopust pa3BUTHS CTEpEOMETPHUH KaK

102 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHIKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJOT I

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

102

23.05.2025




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

» Maremaruka. ['eomeTpust; yriayoienHoe o0ydenue, 11 kimace/ Mepsnsik AT,
Homuposckuii [I.A., ITomsikoB B.M.; nox penakuuen [lomonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI LEHTP

«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

UHTEpHET - pecypcesl "Pemry ETTD"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

UHTEpHET - pecypcesl "Pemry EI'D"
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