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IMNOACHHUTEJIBHAA 3AIINCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusl, TaKk Kak 00ECIEYMBAET BO3MOKHOCTh U3yUYEHHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH W NPEIMETOB TI'YMAaHUTAPHOIO IUKJIA.
[TockonpKky  JOTMYECKOE  MBILIUICHHE,  (QOopMHUpyeMOe  TpU  H3yUYEHUHU
00y4arolMMUCs MOHATUINHBIX OCHOB I€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUHN MPU PEIICHUH T€OMETPUUYECKUX
3aJlady, YMEHHME BBIIBUIaTb M ONPOBEPraTrh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O IMKJIA, B YaCTHOCTH
¢uznyeckux 3anad.

[{enb ocBoeHus mporpaMmMbl yueOHOro Kypcea «I'eomeTpus» Ha yriryOaéHHOM
YpPOBHE — pa3BUTHE MHIUBUAYAJIbHBIX CHOCOOHOCTEM 0O0ydYarolmuxcs Mpu
U3YYEHUU T€OMETPHUH, KaK COCTaBIIAIOIIEH npeaMeTHol obnactu «Maremaruka u
nHpopMaTrKa»  4yepe3  OOECICUCHHE  BO3MOXKHOCTH  IPHOOpETCHHS U
UCIIOJb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKHUX 3HaHMM W JIEeHCTBUH,
crneuUYHBIX T€OMETPUH, U HEOOXOJAUMBIX ISl YCIEIIHOT0 NpohecCuOHAIBHOTO
o0Opa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATHKHU.

[IpnopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUU Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YpOBHS, SIBISIOTCS:

pacuIMpeHHe MPEACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYPBI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHUIINX MAaTEMATHYECKHX MOJEISAX, MO3BOJSIIOIMIMX ONMCHIBATH U H3y4aTh
pa3HbIE ABJICHHS OKPYXKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuu;

dbopMHpoBaHHEe  yYMEHHMS  BJAJE€Thb  OCHOBHBIMM  MOHSTHUSMH O
IPOCTPAHCTBEHHBIX (PUTrypaXx M HX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE UX MPHUMEHSATb, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI PEIICHHUs 3a/1aY;

dbopMHpoBaHrE YMEHUS pacliO3HAaBaTh HA YepTekKax, MOACNSIX U B pealbHOM
MUpE MHOTOTPAHHUKM M Tejla BpalleHUs, KOHCTPYMpPOBAaTh TI€OMETPUYECKHUE
MOJIENH;

¢opMupoBaHHE TMOHMMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTUYeCKUX TEOpHUi, (popMHUpOBaHME MOHUMAHUS POJIM AKCUOMATUKH IPHU
MIPOBEICHUH PACCYKJICHUN;

(dbopMHpOBaHHWE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pELICHHs, YMEHUSI UX NPUMEHATh, MPOBOJUTH JI0OKA3ATEJIbHBIE PACCYKICHUS B
XOJI€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dopMupoBaHHE MpPEICTaBICHUsT O HEOOXOJUMOCTH  JIOKA3aTEeJNbCTB  IPHU



000CHOBaHMM MaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCHOMATHUKH B ITPOBEACHUU
JEAYKTUBHBIX PaCCYKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYalbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroIIMXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHHSI PAclo3HaBaTh MPOSIBIICHHS T€OMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalMsIX U MPHU U3YUYEHUU APYTHX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEW,
MOJICJIMPOBAHUSl PEaJbHBIX CHUTYallMi, HCCIEI0BAaHUS MOCTPOEHHBIX MOJENEH,
WHTEPIPETALUN MTOJTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JTUHUAMH y4eOHOTO Kypca «['eomerpus» B
10 xnacce saBmstorcsi:  «lIpsmble ¥ MJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukmny, «Tena BpaleHus».

CpopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAaHTHBIMHA T€OMETPUHU Ha YTIyOJIEHHOM ypoBHE 00yueHus B 10
KJlacce, OTHOCUTCA KO BCEM COJEp’KaTelbHbIM JHHHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMUECKMX YMEHHMH  pachpelnensieTcss He  TOJIbKO IO
CoJiep KaTesIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHOi paboueit
MPOTPaMMBbI, pacHpeeIEHHBIM IO TOoJAaM OOYYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOIPOCaM 00yUaroIuecs
oOpalaquch HEOJHOKPATHO. OTO  TMO3BOJIAET  OpPraHM30BaTh  OBJAJICHHE
r€OMETPUYECKUMHU MOHATHSIMHU M HaBBIKAMU IOCJIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJII0IEHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUYECKUX MPEACTABICHUN O0yHarOUIUXCs, PACIUpsisa U yriyOJisis
e€, 00pa3zysi MPOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3gaTth ycnoBus i auddepeHumnanuu  o0ydeHUs, TMOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa30oBaTeIbHBIX MporpamMM, OOECIeUnuTh yTIIyOJIEHHOE
U3y4YEHUE T€OMETPHUH KaK COCTaBIIsioIIeH yueOHoro mpeamera «MaTtemaTukay;

MOJATOTOBUTh OOYYaIOIIMUXCA K MPOAOHKEHUIO H3YUYEHUSI MAaTEeMaTUKH C
y4u€ToM BbIOOpa Oyaymied mpodeccuu, obOecrieurBas MPEEMCTBEHHOCTh MEXKITY
o01UM U npoecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YINIyOJIEHHOM YypOBHE
orBoautcs B 10 kimacce — 102 yaca (3 yaca B HEJIETIO).



COJEPXXAHME OBYUYEHUA
10 KIIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMHOE pacnonokeHue IMpsMBIX B IPOCTPAHCTBE: IE€pECEKaroluecs,
NapajuleJibHble U CKpeluuBaronuecss npsMble. [Ipu3Haku CKpeluBarOIMxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MIPOCTPAHCTBE: MapajlieIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD IPAMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE IMPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSAMBIMH B IPOCTPAaHCTBE. [lapayyieIbHOCTh TNIOCKOCTEN: MapaJuleIbHbIE
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEHN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpajlap, Napaulelenurne,
MMOCTPOCHUE CEUYCHUU.

[lepnieHAUKYJISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHANKYIISPHBIC MPSIMBbIE B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAJUIEIABHBIE M IEPIECHIUKYISIPHBIE K IIJIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOW M INIOCKOCTH, Teopema O IpsAMOU
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOCKTUPOBAHUE.
[lepieHAUKYJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TOpsMOM 1O  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: MPHU3HAK MNEPHEHIUKYJSIPHOCTH  JBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISIPaXx.

Yrisl B NMPOCTPAHCTBE: yroJl MEXAY NPSIMOM MU IUIOCKOCTBIO, JABYTI'DAHHBIN
YIOJI, JIMHEWHBIM yToJl ABYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa TUIOCKMX YIJIOB MHOTOrpaHHoOro yria. CBOHCTBA IIOCKHX U
JBYTPAHHBIX YIJOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHU

Buzasl MHOrOrpaHHuKOB, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yrosnpHas
npu3Ma, npsiMasi 1 HaKJIOHHasi IPU3Mbl, OOKOBAsi U MOJHAs OBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPSAMOYTOJIBHBIA — IMAPAJUIENENUIE] W  €r0  CBOWCTBA.
Kparuaiiine mnyTd Ha TIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas Tteopema I[ludaropa. Ilupammma: nN-yronmpHas mnHpaMuna,
npaBuwibHas W yceu€HHas nupamuiabl. CBoiicTBa péObep M OOKOBBIX TIpaHel
NpaBWIbHOW mnupamuibl. [IpaBUiibHbIE MHOTOIpDAHHUKH: IpaBWJIbHAS MpU3Ma U



IIpaBWIbHAS IHPAMHUIA, NPABUIbHAS TPEYroJibHas IHPaMHAA W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCAP.

Brluncnenue 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, AuaroHaivd, VIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMOWM MPHU3MBI,
IUIOIIAIb OCHOBaHWI, TeopeMa O OOKOBOIl MOBEPXHOCTH NPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPaMUJIbL,
TeopeMa O IUIOLIAAN YCEYEHHOU TUPAMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABUIIBHBIX
MHOT'OTPpaHHUKOB. CHUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJIenunea, CUMMETPUS IPABWIBHBIX NPU3M, CUMMETpUS IPaBUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [[€HCTBUSI ¢ BEKTOpPAMU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbBKMX BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yrcino. CBOMCTBA CIOXKEHUSI BEKTOpOB. CBOMCTBAa YMHOKEHUSI BEKTOpAa Ha YHCIIO.
IToHsaTHE KOMIUTaHApHBIE BEKTOpHI. [IpuM3HAK KOMIUIAaHApPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O PaA3IOKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopauHaTel BekTopa. CBs3b MEXIAYy KOOpAMHATAMHU BEKTOpa U
KOOpAMHATAMHA TOYEK. YTOJN MeXIy BekTopamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BOCIMTaHHE:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKU 00YYAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHHCKOrO  OOINEeCTBa,  IPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
NporeAyp TPakKIaHCKOTO o0OIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpUOTHYECKOe BOCTIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONH HIACHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BaHUE OTHUX JOCTHKEHHUM B JAPYrUX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUW HAyKU M JICATEIbHOCTHIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]]a4, PEIICHUHN, pacCyKJACHUN, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0OPOBbIO (3I0pOBOE€ MUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTJIbIXa, PETyJspHas (uU3NUecKasi akTUBHOCTb), (PH3NYECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOMN JIESITEILHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEPEC K
pasmuuHbBIM  cepamM  TIPOPECCHOHABLHOW  JIEATCIIBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKESHWSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pean3oBbIBAaTH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHUI0 U



caMo00pa30BaHUI0 Ha TPOTSHKCHUHM BCEH JKWU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HaIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTb  JKOJOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIUSHUS
COIMAIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIUATBLHOMN
CpeIlbl, OCO3HAHKE TI00ATLHOTO XapaKTepa dKOJIOTHISCKUX MPOOIeM, OPUCHTAIIHS
HAa TPUMCHEHHE MAaTeMAaTUYeCKHX 3HAHWM JUIsl pemieHus 3a7ad B 00JacTu
OKpYy>Xarolel cpepl, IJIaHUPOBAHHE TMOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKHW W  OOIIECTBEHHOW  MPAaKTUKH, [OHHUMaHUE
MaTEMaTUYECKOM HayKh Kak cdepbl 4YeIOBEUEeCKOW MesITeIbHOCTH, ATAaloB €&
pa3BUTUSIT W 3HAYMMOCTH JUISl Pa3BUTHUS [MBUJIU3AIMU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypOoll Kak CpEJCTBOM TO3HAHMS MHUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYID M HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHHSIX, MpeajiaraTb KPUTECPUU IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSATENIBHO JOKA3aTENIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTpAUBaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJiee TOAXOASIMIUA € y4€ToM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPUER).

Bba3oBble nccienoBare/ibCKkue AeiicCTBUS:



UCIIOJb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIOTE3y, APIYMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEAOBAHKE
110 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0OBEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSTENILHO (POPMYJIHPOBATH OOOOIICHHS M BBIBOJBI 1O pPE3yJibTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIINTHI HHPOPMAIIMH, JAaHHBIX, HCOOXOIUMBIX JUIsI OTBETa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npeacTaBICHNUS,

CTPYKTYpHUpOBaTh HMH(OpMAIHIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoO1enne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HeassMU OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAY PELICHUs 3a/lauu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMOM TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3W4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA
Camoopranusanus:



COCTAaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJ1a4¥, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJCTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTU4YeCKON 3a/1a4H;

MpPEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W HMCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIEATeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUJIbI palboOT, JOrOBapuBaTHCS, OOCYX AaTh MPOLECC U pe3yiabTaT pPadoTHI,
000011aTs MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W HWHBIE), BBINOJHATH CBOIO YacThb pabOThl U
KOOPJAVUHUPOBATh CBOW JACHCTBHUS C JPYTMMH YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oO0ydaronuiicss HAy4uTCS:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TIOHSATHUSMH CTEPECOMETPHUH TIPU
pelIeHrH 3a1a4 U MPOBEICHUU MAaTEeMAaTUUYECKUX PACCyKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUSA U3 HUX MHPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSTUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIAY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY MNPIMON U
MJIOCKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;



CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpSMOYTOJIbHBIN Mapajuiesenunea, Kyo0);

KJaccu(UIMpoOBaTh ~ MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(pUKauu;

CBOOOJIHO  OMNEPUPOBATh  TMOHSATUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

BBITIOJTHSTh napajiesbHOE, LEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTH, BBITIOJHATh M300pakeHust Guryp
Ha TUIOCKOCTH;

CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIAMH, BBITOJIHSIThH
(BBIHOCHBIE) TJIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTYyD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIUKCIIATh  IUIOMIAJM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpuU3Ma,
MMpaMuJia), TCOMETPUIECKUX TeJI C IpUMEHEeHHEM (hOopMYII,

CBOOOJ/IHO OINEpPUPOBATH MOHSATUAMH: CUMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
uryper;

CBOOOJIHO OIEPUPOBATH MOHSATUSIMH, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS HAJl BEKTOPaMU;

pemaTh 3ajJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHUA U
HaxO0XXJICHUE TE€OMETPUYECKHX BEIUYMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIPU PEIICHUH MaTeMaTUYeCKUX 3aj1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS
CIIOHOCTH;

NPUMEHSTh MPOCTEHIIME NPOrpaMMHBIE CpPEICTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, NPEOOPa30oBbIBATh W HHTEPHPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, TMPEJACTABICHHYIO Ha
YepTekax U pUCyHKax;

NPUMEHSTh TOJYYEHHbIE 3HAHUS HAa TMPaKTHUKE: CpPaBHUBATh U
aHAJIM3UPOBATh PEANbHBIE CUTyallH, MPUMEHATh MU3yUYEHHBIE MOHATUS B
mpoliecce MOMCKAa  pelieHuss MaTeMaTH4ecKd CchopMyJIHpOBaHHOM
npoOJieMbl, MOJACIMPOBATh PEAbHBIC CUTYallMM Ha SI3bIKE T'€OMETPHUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENHN C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUM W TEOpeM, almapara aiareOpbl, pemarh MPaKTUYECKUE 3a/aud,
CBSI3aHHBIE C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMYNH;

UMETh TpeACTaBieHUs 00 OCHOBHBIX O3Tamax pa3BUTHUS TEOMETPUHU Kak
COCTaBHOM 4yacTu (pyHIaMEeHTa Pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Brenenue B ctepeoMeTpuio 23

B3anMHOe pacnosioxkeHUe NpsMbIX B

MIPOCTPAHCTBE °
[TapanaenbHOCTh MPSMBIX U TIIOCKOCTEH B 8
MIPOCTPAHCTBE

[TepneHIUKYISAPHOCTD MPSMBIX U o5
TUIOCKOCTEH B MPOCTPAHCTBE

VYTIIbl U paccTOsSHUS 16
MHororpaHHUKH 7
BexTops! B mpocTpaHcTBE 12
[ToBTOpenue, 0000IICHNE ¥ CUCTEMATH3AITHSI 5

3HAHUH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME 102

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Mara nugposeie

Tema ypoka KonrTpoasubie IIpakTuueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

OCHOBHBIE mpaBujia I/I306pa}KCHI/Iﬂ Ha
PUCYHKE IINIOCKOCTH, IapalJICJIbHbBIX 1

03.09.2024
NPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPUH: TOUKA, IpsMas,

IJIOCKOCTH, MPOCTpaHCTBO. OCHOBHBIE

IpaBUiIa U300paKEHUA HA PUCYHKE 1
P P prcy 04.09.2024

IJIOCKOCTH, MapaJIJICIIbHBIX MTPSIMBIX

(OTpe3KoB), cepeIMHBI OTPE3Ka

[TonsTHs: mepecekarouuecs MIOCKOCTH,
nepecekaronmecs mnpsmas ¥ miocKocTh; 1

05.09.2024
MOy IPOCTPAHCTBO

[TonsTHs: mepecekaronmecs MIOCKOCTH,
nepecekarommecs mnpsimasi ¥ iaocKoCTh; 1

10.09.2024
MOJIyTIPOCTPAHCTBO

1
BxopaHast koHTponpHas paboTa 1 11.09.2024

MHororpaHHMKH, H300pakeHHe
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYD, 1

12.09.2024
HECYIIECTBYIOIIHNX O0HEKTOB

AKCHOMBI CTEPEOMETPHH U TICPBBIC
CIIEIICTBUS U3 HUX 17.09.2024



10

11

12

13

AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEICTBUS U3 HUX

AXCHOMBI CTEpEOMETPHUH U TIEPBbIC
ciencTBus u3 HUX. CrnocoObl 3a1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH

N300pakenue ceyeHnit nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOIAT YEpe3 UX
pébpa. M3o0pakeHue nepeceyeHust
IIOJIy4YE€HHBIX IUIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N300pakenne ceueHnit nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux
pébpa. M3obpakeHue nepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEMN.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakenue ceueHnid MUpaMubl, Kyba u
MPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
p€bpa. M3o0pakeHne nepecedeHus
ITOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBaHue mocTpOCHHBIX CEYEHUI
pa3HBIMU IIBETaMHU

N3o0pakenne ceueHnit mupaMuasl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHms
MOJTy4YE€HHBIX TIOCKOCTEH.
PackpaiBaHue moCTpOCHHBIX CEYEHUI

18.09.2024

19.09.2024

24.09.2024

25.09.2024

26.09.2024

01.10.2024



14

15

16

17

18

19

20

21

Pa3sHbIMU [IBETAMU

Merton cnenoB sl TOCTPOCHUS CEUCHUI

MeToz ciie10B 1151 HIOCTPOEHUS CEUECHUH.

CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

MeTon ciie10B 1151 HIOCTPOEHUS CEUECHUH.

CaoiicTBa niepece4eHuil psSIMbIX U
IJIOCKOCTEN

IToctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIlMCh [1aroB
IIOCTPOEHUS

Iloctpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceyenuii B mupamue, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
IIOCTPOEHHUS

[TocTpoenue ceuenuii B mupaMu/ie, Kyoe
o TpéM Toukam Ha p&opax. Co3naHue
BBIHOCHBIX YEpPTEKEN U 3alHCh 111aroB
IIOCTPOEHHUS

[ToBTOpenue manumeTpun: Teopema o
MPOIMOPLHOHANIBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

02.10.2024

03.10.2024

08.10.2024

09.10.2024

10.10.2024

15.10.2024

16.10.2024

17.10.2024



22

23

24

25

26

27

28

29

IToBrOopenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHsIX Ha
BBIHOCHBIX 4yepTexax. Mcropust pazButus
IUTAHUMETPUH U CTEPEOMETPUN

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3aumHoe pacnonoxeHue npsiMbix B
npoctpancTBe. CKpeuBaronecs
npsimble. [Ipu3Haku ckpeluBaroumxcs
npsambix. [lapannenbHbie npsMbIe B
IIPOCTPAHCTBE

Teopema o cymecTBOBaHUH U
€AMHCTBEHHOCTH NIPSIMOM NapaljIeIbHON
JAHHOM NPAMOM, IIPOXOASILEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXKALICH Ha
JlaHHOM npsiMoi. JlemMma o nepeceueHnn
nmapaJlJICJIbHBIX IMMPAMBIX IJIOCKOCTBIO

[TapannensHOCTh Tpex MpsIMBIX. Teopema

0 TpEX NapaJuleIbHBIX NpsAMbIX. Teopema o

CKPCIIUBAOIIHNXCA TPAMBIX

[apannenbHoe MPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MAPAJJIEIIEHOTO
pOoeKTHUpoBaHus. M300paxeHne pa3HbIX
¢uryp B napaysienbHON MPOESKIUN

[lenTpanbHas npoekus. Yroiu ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOJI
MEX1y IPSIMbIMU

3aiaun Ha JOKA3aTeIbCTBO U
HCCIIEIOBAHNUE, CBSI3aHHBIE C

22.10.2024

23.10.2024

24.10.2024

06.11.2024

07.11.2024

12.11.2024

13.11.2024

14.11.2024



30

31

32

33

34

35

36

PACIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[TonsaTus: mapaieabHOCTh NPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Tpu3Hak
NapaJlyIeIbBHOCTH MIPSIMOU U TUNIOCKOCTH.
CaoiicTBa napamieabHOCTH IPIMON U
IUIOCKOCTU

FeOMeTpI/ILICCKI/Ie 3aJa41 Ha BBIYHCJICHUC
1 10Ka3aTcJIbCTBO, CBA3aHHBIC C
apaluICJIbHOCTBIO MMPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBC

[TocTpoenue ceuenus, MPOXOSIIETO Yepes
JAHHYIO MPSMYIO Ha 4epTeke U
MapaiyIeILHOro Ipyrou npsimoit. Pacuér
OTHOILIIEHUN

[TapannenbHast npoeKus, IPUMEHEHUE
JUTSI TIOCTPOCHUS CEUCHHH Ky0Oa u
napannenenunena. CBoiicTBa
napasuiesienuIe/1a U Ipu3Mbl

[TapannensHele iockocty. [Ipusnaku
NapajIeNIbHOCTHU JIBYX IUIOCKOCTEHN

Teopema o mapajjienbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIICH
4yepe3 TOUKY, He MPUHAAIEKALLYIO TaHHOM
IJIOCKOCTH U CIIEACTBUSI U3 HEE

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECCUCHUS
IIPU NIEPECEUYECHNUH JIBYX MAPAJUIEIIbHBIX
IIJIOCKOCTEMN TPEThen

19.11.2024

20.11.2024

21.11.2024

26.11.2024

27.11.2024

28.11.2024

03.12.2024



37

38

39

40

41

42

43

44

45

46

CBoiicTBa mapanienbHbIX IOCKOCTEH: 00
OTpe3Kax NapasuleIbHbIX NPSMBIX,
3aKJIIOUYEHHBIX MEX/y MapaieIbHbIMU
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI C
JBYMs apaJljIeNIbHbIMU TJIOCKOCTSIMU

[ToBropenue: Teopema [ludaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunesa

Boluncnenue 1MH OTpe3KOB B KyOe U
PSIMOYTOJIBHOM I1apaJuleIICIIUIIe /e

[lepieHAMKYISIPHOCTD MPAMOUN 1
mockocty. [Ipusnak
NEPIEHIUKYISIPHOCTH IPSIMON U
IJI0CKOCTH

[TepieHAMKYISIPHOCTD MPAMOUN 1
mwiockoctu. [Ipu3Hak
MEePHEHIUKYISIPHOCTH MPSIMOUN U
MJIOCKOCTH

Teopema o CylieCTBOBAHUU U
€MHCTBEHHOCTH MPSMOM, TPOXOSAIICH
Yyepe3 TOUKY MPOCTPAHCTBA U
MEePHIEHIUKYISIPHON K MIIOCKOCTH

[InockocTu U epneHAUKYISIPHBIE UM
MpsiMble B MHOTOTpPaHHHUKAX

[110CKOCTH M EPIIEHINKYJIIIPHBIE UM

04.12.2024

05.12.2024

10.12.2024

11.12.2024

12.12.2024

17.12.2024

18.12.2024

19.12.2024

24.12.2024



47

48

49

50

51

52

53

54

55

56

S7

MIpsAIMBIC B MHOTOTpaHHUKAaX

[leprienAUKYISIp U HAKJIOHHASL.
[TocTpoeHue nepneHAnKyIspa u3 TOUKU
Ha MPSMYIO

[eprienAUKyIsIp ¥ HAKIIOHHASL.
[TocTpoeHne neprneHAnKyIsApa U3 TOUYKU
Ha MpsIMYO

Teopema 0 TpEX NEepHEeHANKYIISIPAX
(npsiMas u oOpatHas)

Teopema o Tpéx nmepreHANKYIApax
(npsimast 1 oOpaTHast)

Yron Mmexay CKpemyBarOmUMHUCS
MPSIMBIMU

[Tonck neprneHIuKyJIISIPHBIX MIPSMBIX €
IMOMOILBIO IIEPIEHANKYIIIPHBIX
IJIOCKOCTEN

OpTOFOHaHBHOC MMPOCKTUPOBAHUC

[TocTpoenue ceuenunii Kyoa, MPU3MBI,
MPaBWJIbHOM MUPaAMUIBI C TTOMOIIBIO
OPTOTOHAJILHOM MPOEKIIUU
[TocTpoenue ceuenunii Kyoa, MPU3MBI,
MPaBWJIbHOM MUPAMUIbI C TOMOILBIO
OpPTOTOHATLHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJBHO MI0ckocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

[Ipu3Hak nepneHauKyJISPHOCTH IPSIMOU U

25.12.2024

26.12.2024

09.01.2025

14.01.2025

15.01.2025

16.01.2025

21.01.2025

22.01.2025

23.01.2025

28.01.2025

29.01.2025
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60

61

62

63

64

65

66

67

68

TIJIOCKOCTH KakK CJICACTBUC CUMMCTPHUU

[IpaBunbHbIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU JI0 IIOCKOCTH

[IpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH JO IJIOCKOCTH

CriocoObl OIyCTUTb NEPIIECHANKYISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IPSIMOU

CaBur no HenapasuieJIbHON NpsiIMOH,
W3MEHEHUE PACCTOSHUM

Kontponbnas padota "B3zanmnoe
pacToJIoKEeHUE TIPSMBIX U TUIOCKOCTEH B
npoctpaHcTse"

[ToBTOpEeHME: Yyroi MeX 1y NPSIMbIMUA Ha
MJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHME: yrom MexIy
CKPEIIUBAIOIIMMUCS TIPSIMBIMU B
MIPOCTPAHCTBE

['eomeTpuueckrie METOIbI BHIYMCICHUS
yrijla MEeXIy MPSIMBIMUA B MHOTOTPaHHUKAX
JByrpanubiii yroj. CBOHCTBO JTMHEMHBIX
YTJIOB IBYyTPaHHOTO yTia
[TeprieH UKy PHBIE IIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHIUKYISPHBIX

IJIOCKOCTEN

[Ipu3Hak nepnesaAuKyISIpHOCTH

30.01.2025

04.02.2025

05.02.2025

06.02.2025

11.02.2025

12.02.2025

13.02.2025

18.02.2025

19.02.2025

20.02.2025

25.02.2025
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70

71

72

73

74

75

76

77

IIJIOCKOCTEM; TEOpEMa O IPSIMOU
IIEPECEUEHH IBYX IIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

[IpsiMoyrosbHbIM napasuienenunesn; Kyo;
U3MEpEHUs], CBOMCTBA NIPSIMOYTOJIBHOTO
napasuiesienumnea

TeopeMa O axaroHaiu MnmpsaMoOyroJJibHOIo
napajuiejacnuieana u CICACTBUC U3 Heé

CrepeomMeTpriecKre U IPHUKIIaHbIC
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
pAacmoIOKEHUEM MIPSMBIX U TUIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIIECS MPSMBIE,
napajieNbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

ITapa napajuienbHBIX IIIOCKOCTEW HA
CKPELIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEKy CKPEIUBAIOIUMUCA NIPSMBIMHU B
MIPOCTBIX CUTYALMSIX

Paccrosane ot TOUukH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpﬂMOﬁ J0 IIITOCKOCTH

Brruucnenue paccTosHUA MEXITY
CKPEIIHBAIOIAMHUCS IPSIMBIMHU C
MIOMOLIBIO NEPIIEHIUKYIIPHON MIJIOCKOCTH
TpéxrpaHHslid yroj, HEPaBEeHCTBA JJIs
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yTJia

DneMeHTHI CPEPUIECKON TeOMETPHUH:

26.02.2025

27.02.2025

04.03.2025

05.03.2025

06.03.2025

11.03.2025

12.03.2025

13.03.2025

18.03.2025
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79

80

81

82

83

84

85

86

87

88

89

90

reoIe3NYECKUE TUHUU Ha 3eMIIe

Kontposbnas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €ro 3J1eMeHTHI"

[upamupa. Buasl nupamun. Ilpasunbnas
nupamMua

[Tpusma. [IpsimMas u HaKJIOHHAS TPU3MBIL.
[IpaBunbHas nmpusma

[IpssmMoit napannenenunen,
MPSIMOYTOJIbHBIN Napasuiesenunes, Kyo
Brinykiibie MHOrorpaHHuku. Teopema
Olinepa

Beinyknbsle MHOrorpanauku. Teopema

DOitnepa. [IpaBuiabHbIC U TOTYyTPaBUIbHBIC
MHOT'OTPaHHUKH

CamocTosrenbHas paborta
"MHororpaHHuku"

[lonsTHE BEKTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CyMmMa BEKTOpOB

Pa3HocTh BEKTOpPOB

[IpaBuio nmapasenenumnena

YMHOXEHHE BCKTOpPA HA YUCJIO

19.03.2025

20.03.2025

01.04.2025

02.04.2025

03.04.2025

08.04.2025

09.04.2025

10.04.2025

15.04.2025

16.04.2025

17.04.2025

22.04.2025

23.04.2025

24.04.2025
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92

93

94

95

96

97

98

99

100

101

102

Paznoxxenue BekTopa 1o 6azucy Tpéx
BEKTOPOB, HE JIEKAIUX B OJHOU
IIJIOCKOCTH

CkansipHO€ IIpOU3BEIEHUE

Brruucnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimme 3aga4u ¢ BEKTOPaMHU

HpOCTeI\/’IH_II/IC 3aia4u ¢ BEKTOpaMu

[Ipocreiimue 3a1auu ¢ BEKTOpaMU

IIpocreiimme 3aga4u ¢ BEKTOPaMHU

O0001IeHrE U CUCTEMATU3ALUS 3HAHUM

OO000IIIEHNE U CUCTEMATH3allNs 3HAHWIH

O000I1IEHNE U CUCTEMATHU3allNs 3HAHUH

HToroBast KOHTpOJIbHAs paboTa

AHanM3 KOHTPOJIBHOM pabOThHI

OBILEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

102

29.04.2025

30.04.2025

06.05.2025

07.05.2025

08.05.2025

13.05.2025

14.05.2025

15.05.2025

20.05.2025

21.05.2025

22.05.2025

22.05.2025



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

I'eometpus, 10 -11 knaccwl/ Atanacsas JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3aarensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

bubmuoreka LIOK https://m.edsoo.ru/863efa24

Poccuiickas snextponHnas mmkoia https://resh.edu.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuroreka I{OK https://m.edsoo.ru/863efa24

Poccwiickas anexrponHas mkoia https://resh.edu.ru/



		2024-12-23T19:29:16+0300
	Хрол Анастасия Сергеевна
	Я утвердил этот документ




