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MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «l'eomeTpusi» 0a30BOTO YpOBHS s
ooyuarormuxcss 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHETro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, TPEABABISIEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHHWIO, W TPATUIMA POCCUHCKOTO 0Opa30BaHUS.
Peanuzammsi mporpaMMpl 00€CTICUUBACT OBIIAJICHUE KITFOUEBBIMA KOMIIETCHITUSIMH,
COCTABJISIIOIIIMMH OCHOBY JUIsl CaMOPAa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh  OOIIEKYIbTYpPHOTO, JIMYHOCTHOTO U IO3HABATEIBHOTO pPa3BUTHUS
JUYHOCTH 00YJarOIINXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUHM Ha YpPOBHE CpPEOHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX U
NPEIMETHBIX PE3yabTaTOB OOyUEHHsS TEOMETPUU B HANPABICHUH JHMYHOCTHOTO
pa3BuTHs oOydarommxcsa, (popmupoBaHus (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3YYEHUS APYTUX y4eOHBIX TUCHUIUIMH. Pa3BuTue y oOydarommxcs
NPABWIBHBIX MPEACTAaBICHUM O CYIIHOCTH MU TNPOUCXOKICHUH T€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJIbHOTO W HJEATbHOIO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOW HAyKOW SBJIEHHM W MPOLECCOB PEATBHOrO MHpPa, MECTE
re€OMETPUU B CUCTEME HAyK W POJIM MAaTEeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAaHUM U B MPAKTHUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KadyeCTB MbILIUICHUS, HEOOXOAUMBIX Ul aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpus sBAsieTcss OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMs, TaK Kak OO0ECHeurBaeT BO3MOXKHOCTb M3YYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAy4YHO!N HANpPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlormdeckoe MbIIIICHHE, (OPMUPYEMOE MPU H3YYCHHH OOYJArOIIMMHUCS
HNOHSTUWHBIX OCHOB T€OMETPUH U MOCTPOSHUH LIETIOUYKH JIOTHUECKUX YTBEPKACHUN
B XOJI€ pEIICHHS TEOMETPUYECKUX 3a/lad, YMEHHE BBIABUTATh M OMPOBEPTaTh
TUIIOTE3bl HETOCPEICTBEHHO MCIIONB3YIOTCS MPU PEIICHUH 3a]ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHpPOBATHCS B NMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO
BCEX 00acTsIX AEATENbHOCTU 4esioBeka. OpueHTalusi yeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIHaJIbHOrO ObITHS, (opma
OTPKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUIHOTO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusi  AeMcTBUTENbHOCTH.  ONepuUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIUHSET pa3Hble BUJIbI YYEOHOW U TPYIOBON JESITEIBHOCTH,
SBJIIETCSI OAHUM W3 MPO(ECCHOHATHLHO BAXKHBIX KAdeCTB, MOITOMY aKTyaJlbHa
3amaya (OPMUPOBAHUS Yy OOYYArOIIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
PA3HOBHUJIHOCTH OOpa3HOrO0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIBHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoenusi mporpamMmbl yueOHOro Kkypca «l'eomeTrpusi» Ha 06a3o0BOM
ypoBHE oOyueHusi — oOmieoOpa3oBarelbHOe U OOUIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs  4yepe3  OOecrieYeHHe  BO3MOXKHOCTHM  MpUOOpETEeHUus U
WCIIOJIb30BAHUSA CHCTEMATHUYECKUX TIE€OMETPUYECKUMX 3HAHUM U JICWCTBHM,
cnenupUYHBIX TEOMETPUHU, BO3MOKHOCTH YCHEIIHOTO MPOJIOJKEHUS 00pa30BaHus
M0 CIEHIUAIBHOCTSAM, HE CBA3aHHBIM C IPUKJIAIHBIM UCIIOJIB30BAaHUEM I'€OMETPUH.

[Iporpamma 1o reomeTpuun Ha 0a30BOM YypOBHE IIpeAHAa3HAUYeHa ISt
oOyyJarommxcsi CPpeAHEN IIKOJIbI, HE UCHBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOIro 0011ero oopazoBanus. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKHUE YMEHHs, CBSI3aHHBIC
CO cCHeuu(pUKON TEOMETPUU U HEOOXOAMMbIe JUIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTb HU3YUUTh I'€OMETPHUIO Oojiee
r1yOOKO, €Ciau B JaJIbHEHIIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATENBHOCTH.

JlocTikeHne 1eId  OCBOEHHUSI MPOTrpamMMbl  OOECIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX 3ajad. [IpuoputeTHbIMM  3aJayaMd  OCBOCHMSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kinaccax sBIsIOTCS:

e (opmMupoBaHuEe TMpEACTaBICHUS O TEOMETPUU KAaK YaCTH MHUPOBOU

KyJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmupoBaHue TpENCTaBIECHUS O MHOTOIPAHHHMKAX M TeJIax BpalleHUs
KaK O BaXXHEWIIMX MATEMAaTUYECKUX MOJEINSIX, MO3BOJSIOMINX OMUCHIBATH
Y U3y4yaTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMeHUS pacno3HaBaTb Ha YepTEkKaxX, MOJEISAX U B
pealbHOM MHPE MHOTOTPAHHUKHU U TeJla BpallleHuUs;

e OBJAQJCHUE METOJAMM DPEIICHHs 3aJa4 Ha MOCTPOCHUSA Ha M300paKeHMSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSIMH O
MHOTOTPaHHMKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMHU  PENICHUSI OCHOBHBIX  THWUIIOB  3ajady;
dbopMHupoBaHUEe YMEHHUS  TPOBOAUTH  HECJOXKHBIE  JOKa3aTeIbHBIC
pacCykJIeHus B XOJI€ PEIICHMs] CTEPEOMETPUUECKHX 3aJady M 3a7ad C
MPaAKTUYECKUM CoJiep KaHUeM;



e pa3BUTHE WHTEIJIEKTYaIbHbIX u TBOPYECKHUX CIIOCOOHOCTEM
oOy4aromuxcs, IO03HABAaTEIbHOW  AKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUM, KPUTUIHOCTH MBIIILICHHUS;

e (opmupoBanue GyHKIHOHATBHOM TPaMOTHOCTH, pENEBAHTHOM
TEOMETPUU: YMEHHE pAClo3HaBAThb NPOSBICHUS TIE€OMETPHUYECKHX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTyallusX W MNpPU HU3YYCHHUM JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTE W 3aKOHOMEpHOCTEH, (QOpMYyIUpOBaTh HX Ha S3BIKE
Tr€OMETPUM U CO3/1aBaTh F€OMETPUUECKUE MOJIENN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKU amnmapar g PEeleHUus MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATh U OLICHUBATH IMOJTYyUYECHHBIE PE3YyJIbTATHI.

OTIUYUTENEHOM OCOOEHHOCTHIO MPOrPAMMBI SIBISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUM B HAyaJle €ro M3ydyeHWs 3aJay, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O
MBIIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEHHUs, TO
€CThb TEOPETUYECKHUE 3HAHUS MUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM AEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yyaluxcsi B Kypce CTEpEOMETpHHM MPOBOJIUTCA 3a CUET PEIICHHs 3aJad Ha
CO3JaHUE  NPOCTPAHCTBEHHBIX O00pa3oB W  337a4 Ha  OINEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU 0Opa3zamu. CoznaHue oOpas3a MPOBOAUTCS C OMOPOM Ha
HarJsgHOCTh, a OIEepUpOBaHHE O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHHSI €T0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaep:xkaTenbHble JuHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpasHukmny, «IIpsiMple U IUIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO M0 COJAEpKATEeNbHBIM JIMHUSAM, HO M 1O ToJaM
oOy4eHHs Ha YPOBHE CpPEeAHEro 0011ero 00pa3oBaHus.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOCHHUsI paboueil MporpaMmbl, pachpeAci€HHbIM MO ToJaM OO0ydYeHHS,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUECKUMU
NOHATUSAMU U HABBIKAMHU OCYILIECTBIISJIOCh MOCIEA0BATENBHO U MOCTYHATENBHO, €
COOJIIO/ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKHX MPEACTABICHUN 00YyYaroluXcs, pacliupss H
yrayonsis e€, o0pasysi IpOYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha u3yuyenue reometpun oTBOaUTCA 2 yaca B Heaento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a niBa roja ooydyenus - 102 yueOHbIX yaca.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpud. Todka, mpsAMas, IUIOCKOCTH,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHUYECKOM IOCTPOEHUM CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOE pPAacnoso)KEHHE MPSAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
IapajuleNIbHble W CKpeluBaromuecss npsaMble. [lapannensHOCTh MNpAMBIX |
IUIOCKOCTEH B IPOCTPAHCTBE: MapaJUICJIbHBIE IIPSIMBIE B  IPOCTPAHCTBE,
[apaJuIeIbBHOCTh TPEX MNPSIMBIX; NAPAUIEIbHOCTh NPSIMOM MU IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAMM; YyIOJ MEXKAY MPSIMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTh  IIJIOCKOCTEH: NapajuieIbHble  IUIOCKOCTH; CBONCTBA
napajuleabHbIX IulockocTeil. Ilpocrelimime npocTpaHCTBEHHbIE (UIYypHl Ha
IJIOCKOCTHU: TE€Tpa’ap, KyO, napajuieienunea; NoCTPOCHUE CEYEHU .

IleprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApaJUICIbHbIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O IpAMOU
MEPICHINKYJIAPHON TUIOCKOCTH. YTJbI B MPOCTPAHCTBE: YrOJl MEXAY NPSIMON H
IUIOCKOCTBIO;  JBYIPAaHHBIM  yroJj, JIMHEHHBIA YroJ JIBYIPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 1O INIOCKOCTH, PACCTOSHHUE
OT MNpsAMOM 10  IJIOCKOCTH,  Tpoekuus  (Qurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IIOCKOCTEW: MPU3HAK  IEPIEHAUKYJSAPHOCTH  JBYX
IJI0CKoCTEN. Teopema 0 TpEX MepneHauKyJIsIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Iprusma: N-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBas U
IIOJIHAst IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAAMOYTOJIBHBIN
napajulesienune] U ero cpoucrsa. [Iupamupa: N-yrosibHas nupamuza, TPaHU U
OCHOBaHME MUPAMU/IbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUbI; MPABUIIbHAS U
yCeU€HHasl MNupaMuja. OJIEMEHTbl MNpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOTOI'PAHHHUKH: TOHSITHE MPAaBHJIBHOIO MHOIOIPAHHMKA; IPaBUJIbHAS MpU3Ma U
IpaBWibHAs NUPAMHUIA; IMPABUIbHAs TPEYroJibHAs NUPAMHUAA W IPaBUIIBHBIN
terpadap; KyO. llpencraBieHne o TpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadap ¥ ukocadap. CeueHns NpU3Mbl U TUPAMUIBI.

CuMmMmeTprs B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOMH,
IUVIOCKOCTH.  OJJEMEHThl CUMMETPUM B NHUPAMMAAX, [apajuliesenunenax,
MIPaBUJIBHBIX MHOT'OTPaHHUKAX.



Bbluncienre 37€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHaiau, YIJIbL.
[Inomane OOKOBOW MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOWA IPU3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU TNPABWIBHOW MUPaMUIBbI,
TeopeMa o IUIomaau ycedéHHod mnupamuasl. [lonsatne o6 o0BEMe. OO0BEM
MAPAMHU/IbI, IPU3MBI.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXKIy IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMu TTOJIOOHBIX TEJL.

11 KIIACC

Tesia Bpalmenust

HunuHapuyeckas MIOBEPXHOCTB, oOpasyrorue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LWIMHAPUYECKON NOBEPXHOCTH. [lunmHAp: OCHOBaHUA U
OOKOBas TOBEPXHOCTh, OOpa3ylollas MU OCh; IUIOMIAJb OOKOBOM M TMOJHON
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHOoCcTU. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yromias
U OCh, IUIOMAaJb OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUEHHBI KOHYC:
o0OpasyroIiue u BbICOTa; OCHOBAaHUSI M1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUAMETp; IUIONIaJAb MOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxxeHue cepbl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
I0MaabL Chephl.

N3o06pakeHne Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka numuHApa U KOHyca.

KoMOuHnanuu Tenm BpalieHuss YW MHOTOTPAaHHUKOB. MHOTrOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHHMK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06béme. OcHOBHBIC CBOMCTBA 00BEMOB Ten. Teopema 06 0ObEMe
NPSIMOYTOJILHOTO Mapajienenunena u ciueactBus u3 He€. OObEM IMIMHAPA,
KoHyca. O0BEM 11apa u miomaab cepsol.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXIy IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU OJIOOHBIX TEJI.

Ceuennss nmuHApa (HMapaieibHO W TEPHCHIUKYISIPHO OCH), CCUCHHS
KoHyca (mapajiebHOe OCHOBAaHHIO M MPOXOSINEe Yepe3 BEPIINHY), CCUCHHUS
napa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH U B IpocTpaHCcTBE. CIOKEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. PasioxeHrne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMEHCHUEM TIPABUJI JEUCTBUM C BekTopamu. [IpsmMoyrompHass cucrema



KoopauHart B mpoctpaHcTBe. Koopaunatel BekTtopa. Ilpocreiimme 3agaun B
KOOpJMHATax. YTojd Mexay Bekropamu. CKalspHOE NpPOU3BEIECHUE BEKTOPOB.
Bbluncienre yrioB Mexay NpsSMbIMU M IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METOJI IIPU PEIICHUH F€OMETPUYECKUX 3a/a4.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOrO MpeaMmeTa
«MareMaTuka» XapakTepU3yoTCs:

I'pa:xknanckoe Bocnuranme:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UITMH 00YUYAIOMIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJi€Ha pPOCCHMCKOro OOIIECTBa, MPEACTABIECHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUSA PA3IUUYHBIX CTPYKTYp, SBIICHHM,
IpoLeayp TpaxkIaHCKOro ooOmiecTtBa (BBIOOpBI, OMNPOCHl W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COLIMAJIBHBIMU HMHCTUTYTAMHU B COOTBETCTBUU C HX
(GYyHKUHUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKIAHCKON MJEHTUYHOCTH, YBOKCHUS K
MPOILIOMY U HACTOAILIEMY POCCUMCKON MAaTEeMAaTHUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYE€CKOW IIKOJIBI,
K HCIOJB30BAHUIO ITHX JOCTIDKEHMM B JPYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapona,
cOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOTO  TOBEIACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KCHUN HAYKU U JEATeIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs ACTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, pELIEHN, paccyXIeHUN;
BOCIIPUUMYHUBOCTHIO K MATEMaTUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyeckoe BOCIUTAHNE:

chOPMHPOBAHHOCTHIO yMEHHUS TMPUMEHSTh MAaTEMAaTHUUYECKHE 3HAHUS B
UHTEepecax 3I0pOBOro M 0e30macHoro odpasa KU3HU, OTBETCTBEHHOI'O OTHOIIECHUS
K CBOEMY 37I0pOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/IbIXa, peryinspHas dusnaeckas aAKTUBHOCTb); bu3ngecKoro
COBEPIIICHCTBOBAHUS, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NEeSATeTLHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpoecCHOHANbHOM  IEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ NPUJIOKEHUSMH, YMEHMEM COBEpLIATh OCO3HAHHBIH BBIOOP



Oynymiedi mnpodeccM M peain30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO H  CIIOCOOHOCTBIO K MaTeMaTUYeCKOMy OOpa3oBaHUIO U
caMOO0OpPa30BaHUI0 HAa MPOTSHKCHWU BCCH JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKHUX 3a1a4 MAaTEMaTHYCCKON HAIPaBJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C()OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYphl, MOHUMAHUEM BIIUSHUS
COITHAJIEHO-?)KOHOMHUECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON U COIMAIBLHOMN
Cpedbl, OCO3HaHMEM TJI0O0AJTBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM,;
OpPHCHTAIlMCH Ha NMPUMEHEHHE MATEMAaTUYCCKUX 3HAHUU ISl PCIICHHs 3a1ad B
00JacTH OKpY)Karolleld Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH WX
BO3MOYKHBIX MTOCJICICTBU ISl OKPY>KAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSL:

c(OPMUPOBAHHOCTHIO MHPOBO33PCHHSI, COOTBETCTBYIOIIECIO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAykKh ©  OOIICCTBCHHOH TMpPAaKTHUK{, MOHHMMAaHUEM
MaTEeMaTHYECKON HayKH Kak cQepbl YeIOBEYCCKOW JICATEIBHOCTH, 3TalloB €
pPa3BUTHUA W 3HAYUMOCTU JUIS PA3BUTUS I[HMBWIW3ALWHW; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH W MaTeMaTHYSCKOH KyJIbTypOH KaK CpEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO EATEIHHOCTh
WHIMBUIYAJIGHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTanpeIMeTHbIE PE3yJbTaThl OCBOCHHS MPOrpaMMbI yU4eOHOIO IpeaMeTa
«MaremaTuka» XapaKTePU3YIOTCS OBJIaJIEHUEM YHHUBEPCaTbHBIMU
NO3HABAMETbHBIMU  OCliCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OelUCTNEUSIMUL.

1)  Vuueepcanvnvie  nosnaeamenwvuvie  Oelicmeus, — obecneuusarom
dopmuposarue 06a308vbIX KOSHUMUBHBLIX NPOYECCcO8 o00yuawuxcs (0ceoeHue
Memoo0o8  NO3HAHUA — OKpyJcalowe2o  Mupa,  NpuMeHeHue  J102U4eCKUX,
UCCNe008amMeNbCKUX Onepayull, ymeHul pabomams ¢ unpopmayuelr).

ba3oBble JJornuyeckune 1eMCTBUS:

e BBIABJIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMAaTHYECKUX
OOBCKTOB, TOHSATHH, OTHOIICHUH MEXIy HOHATHIMH, (OPMYIUPOBATH
ONpE/CICHUS  TOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIH  IPH3HAK
KJIaccuUKaIlid, OCHOBaHMS I OOOOIICHHWS W CpPaBHECHHS, KPUTCPUU
IIPOBOJIMMOI'0 aHAJIN3A;

e BOCHpHUHUMATH, (OPMYJIUPOBATh W  TPEOOPA3OBHIBATH  CYXKICHHS:
YIBEPAUTEIIbHbIC W OTPHIATEIbHbIC, C€IMHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NPOTUBOpEYHNS B (akTax, IaHHBIX, HAOJIOMECHUSAX U YTBEPXKICHHUSX,



npeajiaraTh ~ KpUTEpUU  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

e Ji€NIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOYEHNH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MpsSMble U OT MPOTUBHOIO), BHICTpAUBATh apryMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbL;

e BBIOMpATH CIOCOO pelIeHUs y4eOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BHIOMpPATh HamMOOJee MOIXOMAMUNA C YIETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTECPHECR).

Ba3oBble ucciienoBarejabcKye 1eMCTBHUSA:

e HCIOJb30BATH BOIPOCHI KAK MCCIEIOBATENbCKUNA MHCTPYMEHT IMO3HAHMS;
(bopMyaupoBaTh BOIMPOCH, (PUKCHUPYIOIIME MPOTHBOpPEUYHUE, MpodIEMy,
yCTaHaBJIMBaTh HUCKOMOE€ W  JaHHOe, (opMuUpoBaTh  TUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITETILHO CILJITAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
O0OBEKTa, SABJIECHHS, MPOIECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCAMHU,

e CaMOCTOSITENIBHO (hOPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIIO/ICHUSI, MCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKXKE BbBIABUTAThH
MPETNOJIOKEHUSI O €r0 Pa3BUTUH B HOBBIX YCIOBUSX.

Pa6ora ¢ nundpopmanmeii:

e BBIABJISATH JACPUIUTH MHPOPMALIUU, JTAHHBIX, HEOOXOAMMBIX IJIsi OTBETA
Ha BONPOC U JJI PEIICHUs 3aa4u;

e BbBIOMpaTh HWHPOPMAIMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATHL MH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABIICHHUS;

e CTPYKTYpUpPOBaTh HH(POPMAIIHIO, MPEJCTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIu o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnuvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

copMUPOBAHHOCb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

OOmenne:



BOCIIPUHUMATh U  (QOPMYJIHMPOBATH CYXKJIEHHS B COOTBETCTBUU C
YCIIOBUSIMH U TIEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO
TOYKY 3pEHHS] B YCTHBIX U MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3aJa4l, KOMMEHTHUPOBATH MOJTYUCHHBIN PE3yNbTaT;

B X0Jie OOCYK/IEeHHUS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAllCICHHbIC Ha TIOUCK
pelIeHus; COMNOCTABIATh CBOM CYXICHUS C CYXICHMSIMH JPYTHX
YYaCTHUKOB Juayiora, oOHapy»XUBaTh pa3jiMuvde M CXOJCTBO IMO3ULIUN; B
KOPpPEKTHOU GopMe hopMyTupoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaThl  pelIeHUs  3aJadd,  JIKCIIEPUMEHTA,
UCCIICIOBAHMSI,  IPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMN U OCOOCHHOCTEN ayIUTOPUH.

CorpyaHu4ectBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW |
WHIUBUTyaIbHON pabOThI IPH pelIeHUH yIeOHBIX 3aja4; IPUHUMAThH I1eTh
COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOU
paboThI, pacpenesaTh BUIbI padOT, 10roBapUBaThCs, 00CYXIaTh MPOIECC
U pe3ynbTaT padboThl; 000011aTh MHEHUS HECKOJIBKUX JTIOJICH;
y4acTBOBATh B IPYIIOBLIX hopMax paboThI (00CYkIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIC MITYPMBD» M HWHBIC); BBINIOJHATH CBOI 4YacThb pPabOTBI W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTHMH YJIC€HAMH KOMAaH/IBI,
OLICHMBATh KAa4eCTBO CBOETr0 BKJIAJa B OOMIUN TPOJYKT MO KPUTEPUSIM,
chOpMYIUPOBAHHBIM YUaCTHUKAMHU B3aMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IJIaH, JITOPUTM PEIICHUS 3a7a41, BHIOUPATH CIIOCO0 PEIICHHUS
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  [IO3HABATEJILHOM peduiekcud Kak OCO3HAHUS
COBEPIIIAEMBIX JACHCTBUMA U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIMOCOOAMH  CAMOIPOBEPKH, CAMOKOHTPOJS mpolecca |
pe3yJibTaTa pelieHus: MaTEMaTUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHUBBI B JEATECIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENHCTB, JAHHBIX, HAWJACHHBIX OIMUOOK, BBISBICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTW)KEHUS WM HENOCTHKEHHS DPE3YNbTaTOB JEATEIIBHOCTH,
HaXOAWUTh OMIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OmnepupoBaTh MOHIATUAMU: TOUKA, IPsIMasi, MIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU M CIIEJCTBUS M3 HUX MpPHU PEIICHUU
TeOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHUSAMU: MAPAJUIETBHOCTD U MEPIEHAUKYIISIPHOCTH MPSIMBIX
U IIJIOCKOCTEHN.

KnaccudummpoBaTs B3aMMHOE pAaCHOJOKEHUE MPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: ABYTPAHHBIM YroJl, TpaHH JABYTPaHHOTO Yria,
peOpo NIBYrpaHHOTO YIJa; JTUHEHHBIA yroJ IBYTPAHHOTO YIJIA; TpaaycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHUSMHU. MHOTOTPAHHHUK, BBITYKIBIH ¥ HEBBITYKIIBIA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABWIILHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpamMuia; MpU3Ma,
MPSIMOYTOJIBHBIN TIapaJijiesienuriei, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS  JJiA
kiaaccuukanuy  (BBIMYKJIbIE W HEBBITYKJIBIC MHOTOIPAHHUKH; TPAaBHIbHBIC
MHOTOTPaHHHKH; TPSAMbIE ¥ HAKJIOHHBIC TIPU3MBI, TTApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATUSIMU: CEKYIIasl MJIOCKOCTh, CEUEHUE MHOIOIPAaHHUKOB.

OOBICHATH NPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIb3YSI METO/I CIEA0B.

CTpouTh ceueHHS MHOTOTPAaHHUKOB METOJOM  CIIEAOB, BBINIOJHATD
(BBIHOCHBIE) TIOCKHE YEPTSHKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBEpXY, COOKY, CHHUBY.

PemaTte 3a1a4n Ha HaXOX/IEHNWE TEOMETPUUECKUX BEJIMYUH 1O 00pasiiaMm WiH
QIrOpUTMaM, TIPUMEHsISI W3BECTHBIE AHAIUTUYECKHE METOJbI TPU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a/1a4 HA BHIUMCICHHUE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMUCS TTPSMBIMHU.

PemaTte 3a1a4n Ha HaXOX/IEHNE TEOMETPUUECKUX BEJIMYHUH MO 00pasiam Wiu
QITOpUTMaM, TIPUMEHSSI W3BECTHBIE AQHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHIAPTHBIX MAaTEMaTHYEeCKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCS TPSIMBIMHA, MEXKIy TMPSAMOH ¥  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI M IIIOIIAM MOBEPXHOCTEM MHOTIOIPAaHHUKOB (TMpU3Ma,
nupaMuga) € TOpUMEHEHHEM (QOpMyJ, BBIYUCIATH COOTHOLIEHHUS MEXKIY
IJIOIIAASIMU TOBEPXHOCTEM, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPUS B IHPOCTPAHCTBE; LIEHTP, OCb M
IUIOCKOCTh CUMMETPHH;, LIEHTP, OCh U TIIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (UTYpax, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[TpumeHaTh reomeTpuyeckue (axkThl A PEUIEHHUs CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIAraloIuX HECKOJIBKO IIArOB PELICHUS, €CIN YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMme.

[IppuMeHATP NpOCTEHIIME NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHA PEIIEHUH CTEPEOMETPUUECKUX 3a7a4.

[IpuBOONTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJNE U
JKWA3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHUSA HA NPAKTHKE: aHAIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HW3Y4YCHHBIE IIOHATUSA B IPOLIECCE IIOUCKA PEUICHUs
MaTeMaTHYeCKd C(HOpMYIHpPOBAaHHONW NPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHbIC
CUTyallud Ha s3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOPEM, armapara aiareOpsbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEJIUYMUH.

11 KJIACC

OmnepupoBaTh NOHATUSAMHU: [MJIMHApPUYECKass IOBEPXHOCTb, OOpa3yrolue
UMIMHAPUYECKOM  TOBEPXHOCTH;  IIWJIMHIP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yrolre KOHMYeCKOH OBEPXHOCTH, KOHYC; cpepruyecKasi HOBEPXHOCTb.

Pacrno3HaBath Teja BpaieHus (IWIMHAP, KOHYC, cdepa u miap).

OOBSICHATH CIOCOOBI MOYUEHUS TEJl BpALICHUSI.

Knaccudunmpoats B3auMHoOe pacrosioxeHue chepbl U MI0CKOCTH.

OnepupoBaTh NMOHATHAMU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOIl CIIOM, OCHOBAHHE IIAPOBOTO CJOS, BHICOTA LIAPOBOIO CIIOS,
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M MJIOIIAAM  TMOBEPXHOCTEH  Tel  BpauleHus,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATUSIMH: MHOTOTpAaHHHMK, BIHCAaHHbII B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAaLICHUS.

BeIunCcIaTh COOTHONIIEHUS MEXAY IUIOMIAASIMU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEII.



N300paxaTs u3yyaemble (UIYpbl OT PYKM U C HPUMEHEHUEM IIPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAICHHUS.

W3Bnekatb, WHTEPNPETHPOBATH M MPeoOpa3oBBIBATH HMHQPOPMAIHIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha yepTexkax U
PUCYHKAX.

OnepupoBarth MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHATE  JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00JIa/1alo0T.

[IprMeHATH MPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJAWHATBHI BEKTOpPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE ITPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIpHOE IIPOU3BEIAECHUE, PpPACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumenaTs reomeTpuueckue (akThl A PEIHICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJarallnX HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBUS IIPUMEHEHNUS
3aJ1aHbI B SIBHOH (hopme.

Pemware mpocreiiime reoMeTpuyecKre 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0KAa3aTENbCTBO MATEMATUYECKUX OTHOLICHHW W
HaXO0XJIeHUE F€OMETPUUECKUX BEJMYMH M0 00pa3liaM WK aJrOpuTMaM, PUMEHSS
W3BECTHBIE METO/BI IIPU PELIEHUH CTaHIAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpumeHATr OpoCTEHIIME MTPOrPaMMHBIE  CPEICTBA U DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUH CTEPEOMETPUYECKUX 3a1aY.

[IpuBoAMTH HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAEC U
JKWA3HU, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHUS HA NPAKTHUKE: aHAJIU3MPOBATH pPEAJbHBIC
CUTyallud W MPUMEHSATh W3yYCHHBIE IOHATHS B MPOLECCE IOUCKA PEUICHUS
MaTeMaTHYecKd C(HOpMYIHpPOBAaHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEajbHbIC
CUTyallul Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapaTa anreOpbl; pemaTh
MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C HAXOXKJICHUEM TIE€OMETPUYECKUX BEJIHMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3iesioB U TeM (uudpoBrie)
n/n NPOrpamMmbl Bcero Kontpoarnpie | IMpakrueckue o0pa3oBaTe/IbHbIE
padoThbI padoThI pecypeaI
1 BBenenue B crepeomMeTpuio 10
5 [Ipsimbie ¥ TNIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSIMBIX U INIOCKOCTEN
3 Hepneﬂnmiynﬂpﬂocu MPSIMBIX U 12
IUIOCKOCTEH
4 VYTIubl MEXAY NPSIMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHns, paCCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE

HanmeHoBaHue pa3iesioB U TeM ugposbie
Ne ni/m pasi Kourpoiabnsie | IlpakTuyeckue (upp )

NporpaMmbI Bcero o0pa3oBaTe/bHbIEC

padoThI padoThI
pecypcsl

Tema BpamieHus 12

OOBEMBI TeN 5

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpeHme, 0600mIeHNE, 7 1

cUcTeMaTu3alus 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundecTBo 4acoB

Bcero

KoHTpoiabHbIe
padoThbI

IIpakTH4yeckue
padoThI

Jara
U3y4YeHHs

OCHOBHBIE MTOHSTHUS CTEPEOMETPHH: TOYKa,
npsiMasi, MI0CKOCTh, MpocTpaHcTBoO. [IpaBuia
n300paKeHHs Ha PUCYHKAX: N300paKeHHUsI
TUIOCKOCTEH, MapaIeIbHBIX TPSIMBIX
(OTpe3KOoB), cepeMHBI OTPE3Ka

05.09.2023

IlonsTus: MEpECCKA0MUECCs IIJIIOCKOCTH,
NnepeceKarommecs npamas 1 miI0OCKOCTb

07.09.2023

IlonsTus: IepeceKarommecs miIOCKOCTH,
nepecekarommecs npsamas v rmjiIoCKOCTh

12.09.2023

3HaKOMCTBO C MHOTOI'PaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, HA ITPOCKIIMOHHBIX YCPTEIKAX

14.09.2023

HauanpHbie cBenenus o kyoe 1 mupamuze,
WX pa3BEPTKU U Mojienu. CeueHus
MHOTOTPaHHHUKOB

19.09.2023

HavanbHbie cBenieHus o0 Kkyoe U mupamu/ie,
ux pa3BeépTku U Mozaenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[TousaTne 00 aKCHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPHUHN. AKCUOMBI CTEPECOMETPHUU U
CICACTBUA U3 HUX

26.09.2023

[TonsiTue 06 akcHOMaTHYECKOM MOCTPOSHUHT

28.09.2023




CTCPCOMETPUU: aKCHOMBI CTCPCOMCTPUHU H
CICACTBUA U3 HUX

ITonsTHe 00 aKCHOMATHYECKOM IMOCTPOCHHUHN

9 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U 03.10.2023
CIICZICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM IOCTPOCHUU
10 CTEPEOMETPHUH: AKCHOMBI CTEPCOMETPHH U 05.10.2023
CIICZICTBUS U3 HUX
B3anMHoe pacnosioxeHne IpsMbIX B
11 MIPOCTPAHCTBE: MEepeceKaroInecs, 10.10.2023
napaieNibHbIe ¥ CKPEIINBAIOIINECS TPSMbIE
[TapamenbHOCTh MPSAMBIX M TUIOCKOCTEH B
12 NPOCTPAHCTBE: MapaJlIeIbHbIC npm\fble B 12.10.2023
MIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
PSIMBIX
[TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B
13 npoctpascTse: [lapamienbHOCTh IpsMO 1 17.10.2023
TUIOCKOCTH
14 VYTl ¢ COHAIIPABIEHHBIMHU CTOPOHAMH 19.10.2023
15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE 24.10.2023
16 YTo1 Mex1y IPSMBIMHU B IIPOCTPAHCTBE 26.10.2023
| Do sk
18 CBoiicTBa MapayuIeIbHBIX IIOCKOCTEH 09.11.2023
[Ipocrelimue nmpocTpaHCTBEHHBIE (DUTYPBI HA
19 HJ'II:)(:)CCK(TCTI/IZ :eTII))(;Z;I)), K?G,enapaijine}rﬁmen 14.11.2023
20 [Toctpoenue ceuenuit 16.11.2023
21 [TocTpoenune ceuenuit 21.11.2023




Kounrposnbnas padora no teme "[IpsiMbie u

22 IJIOCKOCTH B MpocTpaHcTBe. [lapamienbHoCTh 23.11.2023
MPSIMBIX U TJIOCKOCTEH"

23 [leprnieHqUKYIAPHOCTH MPSIMON U TIOCKOCTH: 98.11.2023
NEPIEeHIUKYISPHbIE MPSMBIE B IPOCTPAHCTBE
IT

24 psMBIE MapajuIeNbHbIEC U 30.11.2023
NEPIECHINKYISPHBIE K TUIOCKOCTH

o5 [IpsimMble napanienbHble U 05.12.2023
MEPIICHINKYISPHBIE K TUIOCKOCTH

26 [Ipu3Hak nepnesuKyIspHOCTH PAMOU U 07.12.2023
IUIOCKOCTH
n =

97 pHU3HAK MEPIEHIUKYISIPHOCTH IPSIMON U 12.12.2023
IUIOCKOCTH
T " "

28 eopemMa 0 IpSIMO TepIIeH UK YIIpHOU 14.12.2023
IUIOCKOCTH
T " -

29 eopemMa 0 IpSIMO TePIIeH UK YIIpHOU 10.12.2023
TUIOCKOCTH
T " -

30 eopemMa 0 IpSIMO TePIIeH UK YIIpHOU 91.12.2023
TUIOCKOCTH
[lepnieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
TPSIMOM 10 TUIOCKOCTH
[lepnieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 TUTOCKOCTH, PACCTOSTHUE OT 28.12.2023
MPSIMOM 10 TUIOCKOCTH
[TepnenauKyNIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 09.01.2024

IIPSIMOM 10 TUIOCKOCTH




[lepnenauKyInsp U HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 11.01.2024
IPSIMOH 10 TJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YTOJI MEXAY NPSIMOi 16.01.2024
U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, TUHEHHBINA yroi 18.01.2024
JBYTPAHHOTO yTiia

37 JIByrpaHHBIN yroJ, JMHEUHBIA YToJl 93.01.2024
JBYTPAHHOTO yTJIa

38 [leprieHIUKyIIPHOCTD TIIOCKOCTEH: HpI:I3HaK 95 01.2024
MEPICHINKYISPHOCTH JIBYX IJIOCKOCTEH

39 [lepnieHqUKYIAPHOCTD MIOCKOCTEH: HpI:I3HaK 30.01.2024
MEPICHINKYISPHOCTH JIBYX IJIOCKOCTEH
I1 i:

40 epIEeHINKYISPHOCTh TUIOCKOCTEH HpI:I3HaI( 01.02.2024
MEPICHINKYISIPHOCTH JIBYX MJIOCKOCTEH

41 TeopeMa o TpEX NepHEHAUKYIAPAX 06.02.2024

42 TeopeMa o TpEX MEPHEHAUKYIIPAX 08.02.2024

43 Teopema o Tpéx nepHeHIUKYIsIpax 13.02.2024
KonTponbhas pabota no Temam
IIH

44 epHeHJ:[I/IUIiyJI;II'pHOCTL OPSIMBIX U 15.02.2024
TIOCKOCTEH" 1 YTl MEXAY MPSIMBIMH U
miockocTsmMu"
[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPaHHHKA, BBIHyKJ'I?Ie u 20.02.2024
HEBBIMTYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTPaHHUKA
IIpu3ma: n-yroymHa 3Ma; Ipa

46 pu3M yrojibHasi Ipy3Ma; TpaHu u 92 02.2024

OCHOBAHUA NIPU3MBI, IpsAMAsA U HAKJIOHHAA




HpU3Mbl; OOKOBas M MOJIHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, npsMOyroJbHBIN
napasuieJIeuIe ] ¥ ero CBOMCTBA

27.02.2024

48

IIupamupna: N-yronpHas NupaMua, FpaHu U
OCHOBaHHUE NMUPaMUbl; OOKOBAs U MOJIHAA
[IOBEPXHOCTb MUPaMUbIL; IPABUIIbHAS U
yCEeU€HHas MUpaMuIa

29.02.2024

49

[IpaBuibHBIE MHOTOTPAHHUKHU: ITOHSITHE
MIPaBUIILHOTO MHOTOTPAaHHUKA; TTPaBUIIbHAS
npu3Ma ¥ MpaBUIIbHAS TUPAMUIA;
MpaBWIbHAS TPEYroJibHAS MUPaMHIA U
MPaBWIBHBIN TETPadaAp; KyO

05.03.2024

50

[IpencraBnenue o0 mpaBUIBHBIX
MHOTOTpaHHHKAX: OKTa’Ip, JOAEKAdAP U
MKOCadIp.

07.03.2024

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIFHO TOYKH, IPSIMOM, TJIOCKOCTH.
DeMeHTbl CHMMETPHH B NHpaMH/IaXx,
napanjenenuneaax, NpaBUIbHbIX
MHOTOTpaHHUKAX

12.03.2024

52

Brruncienue »ieMeHTOB MHOT'OI'paHHUKOB:
pé6pa, TuaroHasu, yribl

14.03.2024

53

[Tnomaae 60KOBOM MOBEPXHOCTH M MOTHOM
MOBEPXHOCTHU MPSIMOI MPU3MBI, TIOLIATb
OCHOBaHUi1, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSIMOI MPU3MBI

19.03.2024

54

[Tnomane 60KOBOM MOBEPXHOCTH H

21.03.2024




MOBEPXHOCTU MPABUIBHOU MUPAMU/IBI,
TeopeMa O IUIOoNIaIu OOKOBOI MOBEPXHOCTH
yCeuEHHOM MUPaMHU/IbI

Kontponbhas pabota no teme

55 " " 1 04.04.2024
MHororpaHHUKI
56 [Tonsitue 06 00BEME 1 09.04.2024
57 O0BEM TUpaMuIBI 1 11.04.2024
58 O06BEM mupaMuIbI 1 16.04.2024
59 O0BEM TUpaMuIBI 1 18.04.2024
60 O06BEM mupaMuIbI 1 23.04.2024
61 O0BEM IPU3MBI 1 25.04.2024
62 O0BEM IPHU3MBI 1 30.04.2024
63 O0BEM pU3MBI 1 07.05.2024
64 KoHntponbnas pa6"0Ta 1o teme "O0bEMBI 1 14.05.2024
MHOTOTPAHHHUKOB
[ToBTOpenue, 0600IIEHNE CUCTEMATH3 AL
65 3Hanuil. [locTpoenne ceuenuii B 1 16.05.2024
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3 AL
3HAHWN. BeluncieHre pacCTOSHUN: MEXKIY
66 JBYMSI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1 21.05.2024
TOYKH JI0 TIIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS TPSIMBIMU
67 Wrorosast koHTpoJbHAs paboTa 1 23.05.2024
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3 AL
68 3HaHUU. BelunceHne yrioB: MEXIY 1

CKpELIUBAIOIIUMHUCS NPIMBIMU, MEXIY
IIPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIX YIIIOB,




YIJI0B MEXKAY IIIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB II10 ITPO'PAMME

68




11 KJIIACC

Ne i/

Tema ypoka

Koan4decTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYeHHS

Cdepa u map: ueHTp, paauyc, AHaMeTp;
TUIOIAAb TOBEPXHOCTH Chephl

05.09.2023

B3aumnoe pacnonoxxenue chepsl 1
IUTIOCKOCTH; KacaTelibHasl IIIOCKOCTh K
chepe; mwiomanb chepsl

12.09.2023

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa

19.09.2023

L[I/IJII/IHI[pI/ILIeCKaSI IMOBCPXHOCTD,
o0pa3syromue NUIHHAPUIECKON
MOBEPXHOCTH, OCh IIMIUHAPUYECKOM
MOBEPXHOCTHU

26.09.2023

[{unuHap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yrolias ¥ 0Ch; IUIOIA/b
OOKOBOM 1 MOJHON MTOBEPXHOCTH

03.10.2023

N300paxeHne MUIMHIPA HA TUIOCKOCTH.
Pa3zBépTka uununapa. CeueHus HUIMHIPA
(TUTOCKOCTBIO, TTApATUICTBHOMN HITH
NEPTICHANKYISIPHON OCH ITUITUHIPA)

10.10.2023

KoHnueckast moBepxHOCTh, 00pa3yroIue
KOHUYECKON TTOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKON TTOBEPXHOCTHU

17.10.2023

Konyc: ocHOBaHuE U BepIlHHA,
o0pa3yrolas 1 och; II0Maab OOKOBOM U

24.10.2023




ITOJTHOM IMOBEPXHOCTHU

YceuéHHbl KOHYC: 00pa3yroline U BbICOTA;

9 07.11.2023
OCHOBaHUS 1 OOKOBasi MIOBEPXHOCTh

10 KomOunanus Ten BpameHus u 14.11.2023
MHOTOTPAHHUKOB
MHOrorpaHHuK, OMUCAaHHBIA OKOJIO CQepsl;

11 ctepa, BucaHHasi B MHOTOTPaHHUK HWJIU B 21.11.2023
TEJIO BpaIeHUS

12 HOH"SITI/IG 00 00b&Me. OCHOBHBIE CBOWCTBA 28112023
00BEMOB TEN

13 O0bEM UIIHHApA, KOHYCa 05.12.2023

14 O06béM mrapa u miomaab chepsl 12.12.2023
[TooOHBIE TeNa B POCTPAHCTRE.

15 COOTHOIIICHUS MEXKTY TUTOIIAISTMU 19.12.2023
HOBEpXHOCTEN, 00bEMaMU MOTOOHBIX TEN

R e
N300paxeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

17 (Ifjoiiocnlz, Z:panJ:GJfBHOﬁ ;)c:(fBaHH}o, 5 09.01.2024
IUTOCKOCTBIO, MMPOXOJISIIEH Yepe3 BEPIIHHY)

18 BexTop Ha MIOCKOCTH U B MPOCTPAHCTBE 16.01.2024

19 CroxeHue ¥ BEIYUTAaHHNE BEKTOPOB 23.01.2024

20 YMHOXKEHUE BEKTOpa Ha YHCIIO 30.01.2024
Pasnoxenue BekTopa no Tpém

21 HEKOMITJIaHApHBIM BekTopam. [IpaBuiio 06.02.2024
napasuiesyienunea

22 Pemienue 3amay, CBI3aHHEIX C 13.02.2024




MPUMEHEHUEM MPaBWII IEUCTBUM C
BEKTOpaMu

23

[TpsaMoyronbHas cucremMa KOOpAMHAT B
npocrpancTBe. KoopauHaTsl BeKTOpa.
IIpocreiimue 3a1auu B KOOpAUHATAX

20.02.2024

24

VYron Mexay BekTopamu. CKaltsipHOe
NPOU3BE/ICHUE BEKTOPOB

27.02.2024

25

Brruucnenue yrioB Mex1y NpsIMbIMUA U
IUIOCKOCTSIMU

05.03.2024

26

KooparHaTHO-BEKTOPHBIN METOJ IIPH
pEeLIEHNH TE€OMETPUYECKUX 3a1a4

12.03.2024

27

KonTponbHas pabora 1o Teme "BekTopsl u
KOOPJIMHATHI B IPOCTPAHCTBE"

19.03.2024

28

[ToBTOpenue, o0o0IIeHHE U
cucreMaTn3anus 3HaHHA. OCHOBHBIE
burypsl, GpaxTbl, TEOPEMBbI Kypca
TUTAHUMETPHH

09.04.2024

29

[ToBTOpEeHue, 0600IICHHE U
cucremaru3anus 3HaHuid. OCHOBHbBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUU

16.04.2024

30

[ToBTOpEeHUE, 0600IICHHE 1
cucTeMaTHu3aIys 3HaHui. 3amadun
TUTAHUMETPUH U METObI UX PELICHUS

23.04.2024

31

[ToBTOpeHue, 0000IIeHHE U
cucTeMaTH3aIys 3HaHui. 3amadun
TUIAHUMETPHH ¥ METOJIbI UX PEUICHUS

30.04.2024

32

[ToBTOpeHue, 0000IIeHHE U

07.05.2024




cucremarusanus 3HaHUH. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca

CTEPEOMETPUH
33 HtoroBasi KOHTpoJIbHAs paboTa 1 14.05.2024
34 [ToBTOpEHUE, O606H1€Hlfe u 1 91.05.2024
CUCTEeMAaTH3aINs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremartuka: aﬂre6pa " Ha4Yajla MaTCMATUYCCKOI'O aHaJIn3a, TCOMCTPHUA.

I'eomerpus, 10-11 knacewl/ Aranacsia JI.C., Byry3os B.®., Kagomues C.b. u
npyrue, AxunonepHoe oomiectBo «M3narenscTBo «IIpocBemieHmne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

- Meroauueckue pexomeHaanuu K yaeoOHuky Atanacss JI.C. 10-11 kmaccsr,
- [loypounoe mnanupoBanue k yueOHuky Aranacsas JI.C. 10-11 kmacch.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

- ege.fipi.ru/;

- http://www.matematika-na.ru;
- https://uchi.ru/ ;

- https://resh.ed
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