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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TeOMETPUH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEAIbHOTO0 M HICATBHOr0, XapaKTepe OTPaKeHHS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaluxcsi, a TaKkKe KayeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIUaIbHOrO OBbITHS, QopMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHATBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Llens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOr0 MPOI0JKEHNUsS 00pa30BaHMs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopaszoBanus. Takum oOpa3zom, oOyuaroluecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JlajJbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BOoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TECOMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJCIIH, TPUMEHATh OCBOCH HBII
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenure oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37laHMEe  MPOCTPAHCTBEHHBIX 00pa3oB M  3a7a4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpumn» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU Y HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATUSA  cTepeoMmeTpuu. Touka, TpsiMasi,  IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHe 00 aKCHMOMAaTUYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuieldbHble M CKpeluBaromuecss npsmeie. [lapannenbHOCTs HOpSIMBIX U
IJIOCKOCTEl B MNPOCTPAHCTBE: NapajjieibHble TMpsIMbIE B  MPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSIMBIX; MAPAIIETBHOCTh MPSAMOM M TJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJI MEXAY MpPsIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEN: MAapaIENbHbIE MIIOCKOCTH; CBOMCTBA MapalIeIbHBIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadp,
KyO, MapajieJenunesa; IoCTPOCHUE CEUCHHUI.

[TeprieHAUKYJISIPHOCTh MPSIMON W IJIOCKOCTH: MEPHEHIUKYISIPHBIE MPAMBIE B
NPOCTPAHCTBE, NPSIMbIE MapajlUieNibHbIE W NEPHECHAUKYIAPHbIE K TUIOCKOCTH,
NpU3HAK TEPNEHAUKYJISIPHOCTH TMPSIMOM UM IUIOCKOCTH, TeopemMa O MpsiMOu
NEPHEHIUKYISPHON IIJIOCKOCTU. YTJIBI B MPOCTPAHCTBE: Yroi MEXAY MNPAMON H
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroji, JIMHEWHBIA  yrojd JABYTPAHHOIO  yIJia.
[lepneHauKyJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JO TUIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TUIOCKOCTH, MPOEKIUS (QUTYypbl Ha TIOCKOCTh. [lepreHauKyasipHOCTD
IUIOCKOCTEM: TPHU3HAK MNEPIECHAUKYISIPHOCTH JBYX IUIOCKOCcTeW. TeopemMa o Tpé€x
NEPHEHIUKYISAPaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIITYKIIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. I[lpusma: N-yrosjbHas
Mpu3Ma; TPaHU U OCHOBAHMS TPU3MBI, MPsAMasi ¥ HAKIOHHAs MPU3MbI; OOKOBasl |
MIOJTHAs ITOBEPXHOCTH IIPU3MBL. [Tapannenenunen, MPSIMOYTOJIBbHBIN
napajuiejenunes; U ero cpouctea. [lupammpma: Nn-yronpHas nupamMuaa, TpaHd |
OCHOBaHHE MHUPaMUJIbL, OOKOBasl U MOJHAS MOBEPXHOCTh MUPAMHU/IBI; MPABUIIbHAS U
yceu€HHas MnHupaMuaa. OJNEMEHTbl nOpu3Mbl U nupamuasl. [IpaBuibHbIE
MHOTOI'PaHHUKHW: TOHSATHE MNPABWIBHOTO MHOTOTPAaHHUKA; NpPaBWIbHAs NpU3Ma U
MpaBWIbHAs THpPAMUAA; NpPaBUWJIbHASA TPEYrOJabHAS MHPAMUJA W IPABWIbHBIN
TeTpa’ap; KyO. IlpeactaBneHne o NOpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaexka’ap u ukocasap. CeueHus npu3Mbl U TUPAMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B IUPAMUJAX, MApAIUICICIUNEAAX, IPABUIIBHBIX
MHOTOIPaHHHUKAX.



Bbluncienne 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWAroHaiv, YIJIbl.
[Inomaasr OOKOBOM MOBEPXHOCTH M IOJHOW MOBEPXHOCTH MPSAMON MPHU3MBI,
IUJIOLAb OCHOBAHUM, TEOpEMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOM npu3Mel. [lnomans
OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPaBWIBHOM NHpPaMUJIbI, TEOpEMa O
wiomaan yceu€HHot nupamusl. [Tonsitue 06 06bémMe. OOBEM MUpaMUAbl, IPU3MBI.

[TogoOnuble Tena B mpoctpaHcTBe. COOTHOLIGHHUS] MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KIIACC

TeJia BpalieHus

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyroriue HWJIAHAPUYECKOU
MOBEPXHOCTH, OCh I[WIMHJIPUYECKONM TOBEpXHOCTH. [lunumHap: OCHOBaHHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yomiass U OCh, IUIOUAAb OOKOBOM U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTHU, OCh U
BEpIIMHA KOHMYECKON moBepXxHOCTU. KoHYyC: OCHOBaHWE M BepIIMHA, 00pa3yromias
¥ OCh; TIJIOIIAIb OOKOBOM U IMOJTHON MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolne
U BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, AUAMETp; IJIOMIATb MOBEPXHOCTH CQEPBHI.
B3aumHoe pacnonokenue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
I0IAa b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMOuHanuu Ten BpailleHus 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIN
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 o6bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO TMapajienenuneaa u ciueActBuss u3 He€. OOBEM IMMIMHIpA,
koHyca. O0BEM 11apa u miIomaasb chepsl.

[lono6usie Tema B mpoctpaHcTBE. COOTHONIICHHS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenust uuivHpa (MapauiesibHO U NEPICHANKYISIPHO OCH), CEUEHUSI KOHYCca
(mapaeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrtop Ha miockocTy U B npocTpaHcTBe. CI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4MCiO. Pa3znoxeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Pemenue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKkropamu. IIpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTtBe. Koopaunarel Bektopa. [Ipocreitmme 3amaun B
KOOpAMHATaX. Yron Mexay BeKTopamu. CKalsipHOE NPOU3BEIACHHE BEKTOPOB.
Boluncnenue yrioB MeXIy OpsIMBIMH U IUIOCKOCTSIMU. KoopamHaTHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOrO0 WIE€HAa POCCUHCKOrO OOIIEeCTBa, MPEJICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON MJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOTO BKJIAJIa B IIOCTPOSHUE YCTONIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJI0B UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas busznueckas AKTHUBHOCTB); (bu3IgecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NESITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUHM BCEH JKU3HHU, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenbl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa OSKOJOTHYECKHX MpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJIEHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 00yuUarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (HOPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€JaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaAEXHOCTh uHbOopMaIuU 1o CaMOCTOSITEIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajjaum, BbICKa3bIBATh MJIEH, HALICJICHHbBIE HA TOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHWs  3aJayd,  OKCIEPUMEHTa,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CyXkaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTUIECKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEJIU U YCIOBUAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIECACTBUS W3 HUX IPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yrija; JUHEWHBIA Yroj ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NHpaMuaa; TpHU3MA,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnieprpoBaTh MOHATHIAMU: CEKYIIasl IIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXACHUE T€OMETPUUYSCKUX BEJIUYUH 110 00pasiaM HUin
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAIOITUMUCS TTPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY NPIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl JJIs PEIICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEHM B MPUPOAE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKH CPOPMYTUPOBAHHOW MPOOJIEMBI, MOJCIUPOBATh pEalTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOYYCHHS TEl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIIMU MOBEPXHOCTEN U 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1aJ1af0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YyYECHHBIE IOHATHS B INPOLECCE IOKWCKA PEUICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnyecTBo yacos
Ne HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI KoHTposibHbIE
n/n Bcero
padoThbI

1 BBenenune B ctepeoMeTpuio 10
2 [IpsiMble M TIIOCKOCTH B MPOCTPAHCTBE. [lapanienbHOCTh NPAMBIX U IIIOCKOCTEN 12 1
3 [lepneHIuKyIApHOCTD MPSAMBIX U MJIOCKOCTEN 12
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSIHUS U YTJIIBI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5

11 KIIACC

KosaunuecTBo yacos
Ne n/m HaumeHoBaHuMe pa3aejioB M TeM NPOrPaMMBbI Beero KonTposbHbie
padoThI

1 Tena BpameHus 12
2 OO6BbEMBI TEN 5 1
3 BekTopsl ¥ KOOpJIMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIS 3HAHUN 7 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbie
Bcero | pabGorsl

OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, NpsMas,
IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuiia n3oOpaxxenus Ha
PHUCYHKaX: U300pakeHUs IIJI0CKOCTEN, apauleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlonsThs: NEPpECCKaAroIMECA IIIOCKOCTH, IMMEPCCCKATOIIUECH
npsmas v JIO0CKOCTb

IlonsThs: MEPECCKAOINECA IIIIOCKOCTH, ITEPCCCKATOIIUECH
npsMas v JI0CKOCTb

3HaKOMCTBO ¢ MHOTOIpaHHUKaMH, U300pakeHue
MHOT'OTPaHHUKOB Ha PUCYHKaX, HAa MPOEKIIMOHHBIX
yepTexkax

HavanpHbie cBenieHust 0 Kyoe U mupamuie, X pa3BEPTKU U
Mo enu. CedeHns MHOTOTPaHHHUKOB

HavanbpHbie cBenieHust 0 Kyoe U mupamue, X pa3BEPTKU U
Mozenu. CedeHrss MHOTOTpaHHUKOB

[NonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPHU:

AKCHUOMBI CTCPEOMETPHUHU U CICACTBUA U3 HUX

[NonsiTne 06 aKCHOMAaTUYECKOM TIOCTPOCHUH CTEPEOMETPHH:

AKCHUOMBI CTCPEOMETPHHU U CICACTBUA U3 HUX

ITouaTtue 06 akCHOMaTHYECKOM IMOCTPOCHUUN CTCPEOMECTPUN:

AKCHUOMBI CTCPEOMETPHHU U CICACTBUA U3 HUX

10

ITouaTtue 06 akCHOMaTHYECKOM IMOCTPOCHUHN CTCPEOMECTPUN:

AKCHUOMBI CTCPEOMETPHHU U CICACTBUA U3 HUX

11

Bzaumnuoe PAacCIIOJIOKCHUC IIPAMBIX B IIPOCTPAHCTBC:
ICPECCKAOIUCCA, MMapaJUICIbHBIC U CKPCIINBAIOIIUCCA
IIpsAMBIC

12

[TapannenbHOCTb NPSAMBIX M IUNIOCKOCTEN B IIPOCTPAHCTBE:
IapajuleJIbHBIE NIPSAMBIE B IPOCTPAHCTBE; NAPAJUIEIBbHOCTD
TPEX MPSAMBIX

13

HapaJ'IJ'ICJ'ILHOCTL NPpAMBIX U IUIOCKOCTEM B MMPpOCTPAHCTBE:
HapaJ'IJ'ICJ'ILHOCTL HpﬂMOfI " IMIOCKOCTHU

14

Vrusel ¢ COHaAIIPaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16

Yroa Mex 1y IpsMbIMU B IPOCTPAaHCTBE




17

[TapannenbHOCTh MIIOCKOCTEN: MAPAIIIETbHBIE NIOCKOCTH

18 CBoiicTBa napajiebHbIX TNIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH: 1
TeTpas’aAp, KyO, mapasuieIenure 1

20 [TocTpoenue ceucHwmii

21 [TocTpoenue ceuenuit

29 KonTtponsHas padora o Teme "[IpsiMble 1 TUIOCKOCTH B 1
npocrpaHctse. [lapanienbHOCTh NPAMBIX U IJIOCKOCTER"

23 [lepneHMKyYISIPHOCTD NPSMOM U IUIOCKOCTH: 1
MEepIEeHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble mapasienbHble U NEPIEeHIUKYISIPHbIE K IIIOCKOCTH 1

25 [Ipsimble mapasienbHble U NEPIEHIUKYISIPHbIE K IIIOCKOCTH 1

26 [Ipu3Hak nepneHMKyIspHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1

28 Teopema o TipsiMOii IEPTIEHANKYSPHOH MIIOCKOCTH 1

29 Teopema o TipsiMOii TIEPIIEHANKYISIPHOH TIOCKOCTH 1

30 Teopema o TipsIMO TIEPIIEHANKYIISIPHOH TUIOCKOCTH 1

31 [leprnieHIuKyNAp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH

32 [lepnieHIMKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSHUE OT MPSMOM 10 INIOCKOCTH

33 [lepnieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 1
IJIOCKOCTH, PACCTOSHUE OT MPSMOM 10 INIOCKOCTH

34 [lepnieHIUKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 110 1
IJIOCKOCTH, PACCTOSHUE OT MPSMOM 10 INIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEKIY IPSIMOU U INIOCKOCTBIO

36 JIByrpaHHbIN yroJi, JMHEUHBIA YTOJl IBYTPAHHOTO yriia

37 JIByrpaHHbIi yroJi, TMHEUHBIA YTOJl IBYTPAHHOTO yriia

38 IlepneHIMKyYJIAPHOCTD IIOCKOCTEN: IPU3HAK 1
NEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

39 IlepneHIMKYIAPHOCTD INIOCKOCTEN: IPU3HAK 1
NEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

40 IlepneHIMKYIApPHOCTD INIOCKOCTEN: IPU3HAK 1
MEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN

41 Teopema o0 TpEX nmepneHAUKYIIpax

42 Teopema o0 TpEX nepHeHAUKYIApAX

43 Teopema o0 TpEX nepHeHAUKYIApAx

44 KonTtponrHas padota no Temam "[leprneHauKynsspHOCTh 1

MPSMBIX U III0cKocTel" U "YTbl MEXy IPSIMBIMU U




I0CKOCTSIMHA"

ITonsarue MHOI'OrpaHHuKa, OCHOBHBIC 3JICMCHTBIL

45 MHOT'OTPaHHUKA, BBITYKJIBIE U HEBBIITYKIIbIC 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPAHHUKA
[Ipu3ma: N-yroyibHAs MpU3Ma; TPaHU ¥ OCHOBAHHMSI TPU3MBI;
46 MpsiMasi 1 HAKJIOHHASI PU3MbI; OOKOBAasI U MOJIHAS 1
MMOBEPXHOCThH MTPU3MBI
47 [Tapamrenenunen, TpsIMOYTOJIbHBIN NApAJIEICIUIE] U €T0 1
CBOWCTBa
[Mupamuaa: N-yroipHas MUpaMuUaa, TPaHU U OCHOBAHHE
48 nupamu/ibl; 00KOBas U MOJIHASL TIOBEPXHOCTh MUPAMU/IBL; 1
MIpaBWIbHAS U yCEUECHHAS THPaMHUJIa
[TpaBuIbHBIE MHOTOTPAHHUKH: TIOHSATHE MPABUIBHOTO
49 MHOTOTpaHHUKA; IPABIIIbHAS TIPH3Ma U MPaBUIIbHAS 1
MApaMUJIa; IPABHIIbHAS TPEYTOJIbHAS TUPaAMHJIA U
MIpaBUWIIbHBIN TETpadIp; KyO
50 [IpencraBieHre 0 MPAaBHILHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
TOJIEKadIPp U HKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHST OTHOCHUTEIHLHO
51 TOYKH, IPSIMOM, TUIOCKOCTU. DJIIEMEHTHI CHMMETPHUH B 1
nupamMuiax, napajuiesenune1ax, npaBuiIbHbIX
MHOTOTpaHHUKAX
59 Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JaroHaH, yrJibl
[Tnomaas 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH
53 MPSIMOM TTPU3MBI, TUIOINIAIb OCHOBAHUM, TeOpeMa 0 OOKOBOM 1
MTOBEPXHOCTHU MPSIMON IPU3MBI
[Tnomaas G0KOBOM MOBEPXHOCTH U MOBEPXHOCTH
54 MPaBUJILHON MTUPaMUIbI, TEOPEMa O TUIOIIAAN OOKOBOM 1
MMOBEPXHOCTU YCEYEHHOU MUPAMMU/IBI
55 KontponpHas padoTa no teme "MHOrorpaHHUKH" 1
56 [Tonsatue 06 00BEME 1
57 O0BEM TUpaMuUIbI 1
58 O06BEM TUpaMuUIBI 1
59 OO0BEM TUpaMuIbI 1
60 O0BEM TUpaMuIbI 1
61 O0BEM npu3MbI 1
62 O0BEM npu3MbI 1
63 O0BEM npu3MbI 1
64 KonTtponsHas padota no teme "OO0bEMBI MHOTOTPaHHUKOB" 1




[ToBTOpenue, 0600IIeHNE cUCTEMATH3aLUS 3HAHHA.

05 [TocTpoenue ceueHnli B MHOTOTPaHHUKE 1
[ToBTOpenue, 0000IIeHNE cUCTEMATH3AUs] 3HAHUH.

66 BeruniciieHne paccTosiHUIA: MKy ABYMS TOYKAMH, OT TOUKH 1
JI0 TIPSIMO¥A, OT TOYKH JIO TUIOCKOCTH, MEXTY
CKPCIIUBAIOIIUMHKCS TPSIMBIMH

67 Hrorosas koHTposbHAs paboTa 1
[ToBTOpeHue, 0000IIEeHNE CUCTEMATH3AIHSI 3HAHHH.

68 BbruniciieHre yriioB: MKy CKPEIIMBAIOIIUMKCS TIPSIMBIMH, 1
MEXIY MPSIMO U IJIOCKOCThIO, ABYTPAHHBIX YIJIOB, YTJIOB
MEXIY IIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoaudecTBO 9acoB

Ne Tema ypoka KoHTpoJbHbIe
n/n Bceero
padoThI

1 Cdepa u map: meHTp, paanyc, JuameTp; TIOaIb 1
MTOBEPXHOCTH ChEPHI

) B3aumHoe pacnosnoxenue cepsl U IUIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cdepe; miomaasb cheps

3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1
Hunuuapudeckas TOBEPXHOCTh, 0Opasyrolme

4 HWIMHAPUYECKON MOBEPXHOCTH, OCh LMJIMHAPUYECKOMN 1
MTOBEPXHOCTH

5 HunuHap: ocHOBaHUS M OOKOBas IOBEPXHOCTH, 00pa3yroIas 1
1 OCh; TUIOMIAh OOKOBOW U TTOJTHOW TTOBEPXHOCTH
N3obpaxenune muinHapa Ha TI0CKoCcTH. Pa3BépTka

6 nunuHapa. CedeHus MurHIpa (TUI0CKOCTHIO, TapauieIbHON 1
VI TIEPIICHIUKYIISIPHOM OCH IMIIMHAPA)

7 Konndeckas moBepXHOCTh, 00pa3yroue KOHUIECKON 1
MMOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOMN MOBEPXHOCTH

3 Konyc: ocHOBaHMe 1 BepiInHa, 00pa3yromnias U oCh; 1
TIJI0IIATb OOKOBOM M MOJTHOM MOBEPXHOCTH

9 VYceu€HHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U 1
OO0KOBas MOBEPXHOCTh
N3o00paxkenue koHyca Ha MiIockocTu. Pa3BépTka koHyca.

10 Ceuenus KoHyca (TUIOCKOCTBIO, TApAJIJICIIBHONW OCHOBAHHUIO, 1
U TUIOCKOCTBIO, MPOXOAAIIEH Yepe3 BEPLINHY)

11 KomOunarmms Ten BpaiieHus 1 MHOTOTPAaHHUKOB 1

12 MHororpaHHHK, ONUCaHHBINA OKOJIO chepsl; chepa, 1
BIIMCAaHHAsl B MHOTOTPAHHUK HJIM B TEJIO BPAIICHUS

13 [Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEI

14 O0BEM MIMHApa, KOHyca

15 O6bEM 1apa u mIomaas cQepsl

16 [TompoGHble Tena B mpocTpancTBe. COOTHOLIEHUS MEXKTY 1
TJIOLIAISIMH MTOBEPXHOCTEH, 00BEMaMH MOJOOHBIX TET

17 KonTtponsnas pabota no Temam "Tena Bpamenus" u 1 1
"O6bemsb! Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPA Ha YHUCIIO




Pasnoxxenue Bekropa 1o TpéM HEKOMILJIAHAPHBIM BEKTOPaM.

21 [IpaBuio napamenenumnena 1

29 Pemenue 3a1a4, CBsI3aHHBIX ¢ IPUMEHEHUEM TTPABHLIT 1
JEUCTBUI C BEKTOpaMH

23 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHUN 1
TEOMETPHYCCKUX 3124

24 [IpssmoyropHas cucTeMa KOOPAWHAT B IMIPOCTPAHCTBE. 1
Koopaunarsl Bexropa. [Ipocrelimue 3agaun B KOOpAMHATAX

o5 Yron mexy Bekropamu. CKaJIIpHOE TPOU3BEACHUC 1
BEKTOPOB

26 Brrurcnienue yriioB MeK Iy MPSMBIME U TUIOCKOCTSIMHU 1

97 KonTponbHas paborta no teme "BeKkTopsl U KOOpAWHATHI B 1
npocrpaHcTae”

28 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHbIe GUTYPHI, PAKTHI, TCOPEMBI Kypca TUTAHUMETPUHU

29 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHbIe GUTYPHI, PAKTHI, TCOPEMBI Kypca TUTAHUMETPUHU

30 [ToBTOpenue, 060061IeHNE U cUCTeMaTH3alus 3HAaHUI. 1
3amauy MIaHUMETPUU U METOIbI MX PELIEeHUS

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
3amauy MIaHUMETPUU U METO/IbI MX PELIECHUS

39 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
OcHoBHBIE (DUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN

33 Hroropas koHTpoOJIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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