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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS MJis
obyuarommuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro O0Iero oopa3oBaHwms, C
y4€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBIBISIEMbIX K MATEMAaTUYECKOMY
00pa3oBaHUIO, M TPAIUIMK POCCHUUCKOTO oOpa3oBaHus. Peanuzanms mporpamMMbl
o0ecreunBaeT OBJIAJCHHE KIIOUEBBIMH KOMIIETCHIIMSIMHU, COCTABJISIOIIUMHU OCHOBY
JUTSL CaMOpPa3BUTHUSL M HEMPEPHIBHOTO 00pa3oBaHus, LIEIOCTHOCTh OOLIEKYIbTYPHOTO,
JMYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTUS TUYHOCTUA 00YUAIONTUXCS.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh y4yeOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpEAHEro OOLIero
oOpa3oBaHMsi OOYCIIOBJIEHA MNPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U
OPEIMETHBIX PE3YyJIbTaTOB OOYYEHHMs] T€OMETPUM B HAIPaBICHUU JIUMYHOCTHOIO
pa3BuTHs OOywaromuxcsi, (GopmupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, M3y4Y€HUSl APYTUX Y4YEOHbIX NUCHUIUIMH. Pa3Buthe y oOyuaromuxcs
IPABWIBHBIX NPEICTABICHUNA O CYIIHOCTH U TPOMCXOXKJIECHUU TE€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHMM pEaJbHOIO0 M HJICANBbHOIO, XapaKTepe OTPaKEHHUs
MaTEeMaTUYECKOW HAYKOW SIBJICHUN U IIPOLIECCOB PEAIBHOTO MHUpPA, MECTE N€OMETPUHU
B CHCTEME HayK M POJIM MAaTEMaTHYECKOT0 MOJICIMPOBAHNS B HAYYHOM IO3HAHUU U B
IPaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYalllUXCs, a
TaK)K€ KA4eCTB MBINUICHHS, HEOOXOMUMBIX [JIs aJanTallii B COBPEMEHHOM
oOuiecTBe.

['eomeTpus sBhsieTcss OAHMM W3 0a30BBIX MPEAMETOB HAa YpPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk KaK OOECHEeYMBAE€T BO3MOXKHOCTh HW3YYEHHsS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbIIIIEHUE, (QOPMUPYEMOE MpPU H3YYEHMH OOYyYarOUIMMUCS
HNOHSTUWHBIX OCHOB T€OMETPUHU U MOCTPOEHUM LETOYKU JIOTUYECKUX YTBEP)KJICHUH B
XOJI€ PEIICHUSI TEOMETPUUECKUX 3a]1a4, YMEHHUE BbIIBUTaTh U OMPOBEPraTh TMIIOTE3bI
HEMOCPEACTBEHHO HCIOJIB3YIOTCS TPU PEIIeHUH 3a/ad eCTECTBEHHO-HAyYHOTO
LIUKJIa, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHue OpUEeHTHPOBATHCS B INPOCTPAHCTBE WUIPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JIacTsAX MeATeIbHOCTH denoBeka. OpueHTanusi 4eloBeKa BO BPEMEHH WU
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUAIbHOTO ObiTusA, (opma
OTPaXCHUS OKPY)KAIOIIET0 MHUpPA, YCJIOBHE YCIEHIHOIO TO3HAHHUS W aKTHBHOTO
npeoOpa3oBaHus AeHcTBUTENbHOCTU. OTIEpUpOBaHKE IPOCTPAHCTBEHHBIMU 00pa3aMu
00BEAMHSIET pa3Hble BUbl YUEOHOU U TPYAOBOH IEATEIbHOCTH, SABJIAETCA OJHUM U3
npo(hecCHOHANBFHO BaXXHBIX KauyecTB, MOATOMY aKTyalbHa 3agadya (GOPMUPOBAHUS Y



o0y4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUST KaK pPa3sHOBHIHOCTH OOpa3HOIro
MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPaKTUYECKOU
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

[ens ocBoeHUS mporpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha 6a30BOM ypOBHE
o0yueHus — o01Ieo0pa3oBaTeIbHOE U OOIIECKYJIBTYPHOE Pa3BUTHE OOYUYaIOIIUXCS
yepe3  oOecriedeHHEe  BO3MOXXHOCTH  MPUOOPETeHHs U HCIOJIb30BAHMS
CUCTEeMAaTUYECKUX T€OMETPUUECKUX 3HAHUN U JEUCTBUMN, CHEIM(PUUHBIX T€OMETPHH,
BO3MOYKHOCTH YCIEIIHOTO MPOJOJDKEHU OOpa3oBaHMs IO CIEHHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma 10 reoMeTpun Ha 0a30BOM YpOBHE TNIpelHa3HauyeHa MJis
00y4aromuxcst CpeIHEeH IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUHN Ha
YpPOBHE OCHOBHOTO 00ImIero ooOpas3oBaHus. Takum oOpazoM, oOywaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMAaTUYECKHE YMEHHs, CBA3aHHBIE CO
criel(pUKOM TreoMeTpurd M HEOOXOAMMBIC JIJII KU3HU B COBPEMEHHOM OOIIECTRBE.
Kpome 3T0r0, OHH UMEIOT BO3MOXHOCTh U3YYUTh T'€OMETPHIO OoJiee TiTyO0Ko, eclii B
JanbHEWUIIeM BO3HUKHET HEOOXOJMMOCTh B TIE€OMETPUYECKMX 3HAHHUSIX B
poecCHOHANTEHOM ESITEIIbHOCTH.

JlocTi>keHne 1eJid  OCBOEHHS MpPOrpaMMbl  OOECHEUMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX  3a7ady. [IpuopuTeTHBIMM  3a7ayaMM  OCBOCHMSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpOBaHHE PEICTABICHUS O TEOMETPUN KAaK YaCTU MUPOBOU KYJbTYpPHI

U OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE peACTaBICHHS] O MHOTOTPAHHUKAX U TeJlaX BpalIeHHUs KakK O
BOKHEUIIUX MATEMAaTUYECKUX MOJENSIX, T[O3BOJISIOIIMX OIMUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0 MUPA;

e (opMHpOBaHHE YMEHHUS pAaclo3HABATh HA YEPTEkKaX, MOJCIAX U B PEaIbHOM
MHUpE MHOTOTPAaHHUKH U TeJa BpallleHHUS;

e OBJAJCHUE METOJAaMU pEUICHUS 3a/lad Ha MOCTPOEHHUS Ha H300paKeHHSIX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMHupOBaHHE YMEHHSA OINEPUPOBATH OCHOBHBIMU  MOHATHSMH O
MHOTOTPaHHHUKAX U TeJIaX BPAILIECHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHHUE AITOPUTMAMM PEUICHUS OCHOBHBIX THUIIOB 3a/a4; (hopMupoBaHue
YMEHUSI TPOBOJUTH HECIOXKHBIE JOKA3aTeNbHbIE PACCYXICHHUS B XOJE
pelieHus CTePeOMETPUYECKUX 3aJady M 337ad C  [PAKTUYECKUM
COJIEpIKaHUEM;

e Pa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN OOydarommxcs,
MO3HABATENIbHON AaKTUBHOCTHU, MCCIIEOBATENbCKUX YMEHUU, KPUTUUHOCTU
MBIIILJICHUS;



e (dopmupoBanue (yHKIMOHATHLHOM T'PAMOTHOCTH, PEJICBAHTHONW T€OMETPHUU:
YMEHHE PacClO3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX MOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEAJbHBIX >KU3HEHHBIX CUTYalUSX W MPU H3yYEHUU
IpYruX  Y4eOHBIX  MpPEAMETOB,  MPOSBIECHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POopMyIHMpoBaTh UX HA SI3bIKE T'€OMETPUU M CO3]aBaTh
F€OMETPUYECKHE MOJEIIN, TPUMEHATh OCBOCHHBI T€OMETPUUECKUI anmnapar
JUIsL PELICHHs] MPaKTUKO-OPHUEHTHPOBAHHBIX 3a]ad, WHTEPIPETUPOBATh U
OIICHUBATH MOJIyYCHHbIEC PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTBIO MPOrpaMMbl SBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUHU B Hayaje ero M3y4deHus 3ajiay, peliaeMbIX Ha YPOBHE UHTYUTUBHOTO
NO3HAHMs, U ONpENeIEHHBIM O0pa3oM OpraHu3oBaHHash padoTa HaJg HUMH, UTO
CIOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO  MBIIIJICHHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET K JajbHEHIIEMY
U3YYEHUIO MIpEeIMETA.

[Ipenmourenue OTAAETCA HATIATHO-KOHCTPYKTUBHOMY METONYy OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
yUYallUXCcsl B Kypce CTEPEOMETPUN ITPOBOJUTCS 3a CUET PEIICHMs 3a7a4 Ha CO3JaHHe
IPOCTPAHCTBEHHBIX O0pa3oB W 3aJady Ha OMNEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpa3a MPOBOAWTCS C OMNOPOM HA HAIJBIAHOCTH, a
ONepUpOBaHUE O0pPa30M — B YCIOBUAX OTBICYECHUS OT HATJSAHOCTH, MBICICHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COJIEP KaHMUSI.

OcCHOBHBIE cozepkaTeabHble JUHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukny», «lIpsiMble ¥ TIOCKOCTH B MpPOCTpaHCTBEe», «Tena BpalileHUs»,
«BekTopbl U KOOpAMHATBI B MPOCTpaHCTBE». DOPMHUPOBAHUE JIOTMYECKUX YMEHMU
pacnpezensercss He TOJbKO MO COAEP>KATEIbHBIM JIMHUSAM, HO U IO TOAaM O0y4eHHS
Ha ypOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOGHHUsI paboyeil mporpamMmbl, pacHpeles€HHbBIM 10 TrojJaM  OO0y4YeHws,
CTPYKTYpUPOBAHO TaKUM 00pa30M, YTOOBI OBJIaJICHUE T€OMETPUUYECKIUMH OHATUSIMU
¥ HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENbHO, C COOIOICHHEM
IPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHUCH B OOIIYIO0 CHCTEMY
FeOMETPUYECKHUX MPEACTABICHUN 00yUYaroNIUXCsl, pacupssi U yrayossis e€, oopasys
IIPOYHBIE MHO’KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenne reomerpum otBoauTcs 2 yaca B Hedemro B 10 kmacce u 1 yac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBbIE NapAJUICIbHBIE M IEPIEHAUKYISIPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIECHAUKYJISIPHOW TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MIJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs M MOJIHAs TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs MHUPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W IPaBUIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozexa’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHoM mnupamuabl. [loHstue 06 o0béMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnOp: ocHOBaHus u
OOKOBasi TMMOBEPXHOCTh, OOpa3yroIas W OCh;, IUIONIAJAh OOKOBOW W TOJHOMN
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 b CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalieHuss YW MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BHUcaHHAsT B MHOTOIPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnea u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1Ioaab chepsl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. CI0KeHUE U BEIYUTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACUCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuraHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJi€Ha POCCHIMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoleAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMHA ¥ Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJh30BAHUIO 3THUX JOCTIKEHUW B JIPYTMX HayKax, TEXHOJOTHUAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIPUHUMYHMBOCTBIO K MATEMaTUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryJsipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUSIX CHIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHeE:

c(hOPMUPOBAHHOCTHIO HIKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MATEMaTUYECKHUX 3HAHUM ISl pEIICHUs 3a1ad B
00JIaCTH  OKpYXarollell cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTHS W 3HAUYUMOCTH I PA3BUTHUS LMBWIN3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KyJIbTypOW KakK CpEIACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCcKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIMBATH CYIICCTBEHHBIN  MPU3HAK
KJaccuduKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peEIIEHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynapoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HWCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VYHnueepcanvhuvie KOMMYHUKamu@Hwvle Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3MUIIMIA; B
KOPPEKTHOH popme hopMyTHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, JITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIH W HEBBIMYKIIbIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUJIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HaXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAIUTHYECKHE METOAbl NPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hin
aNropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuaa) € TpUMEHEHHEM (QOpMyJl; BBIUUCIATH COOTHOILIEHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacroyoxeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHMK, BIIMCAaHHBIM B chepy
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOWCTBAMHU OHU 00JIaJalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuueckue (HaKTbl Ui PEUICHHs CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaratonX HECKOIbKO AroB PEIICHUs], ECIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEMICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYEHHbIC IOHATHUS B MPOLECCE IMOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MNIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHnoBaHmue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTsbI
pecypcebl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IeHNE, . 1

cUucTeMaTH3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTpoJsbHbIe

Bcero
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITUS] CTEPEOMETPHHU: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTRBO.
[TpaBuina n300pakeHUs Ha PUCYHKAX:
M300paXeHHUs IIIOCKOCTEH, MapalieTbHBIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonsiTust: mepecekarouecs MmIOCKOCTH,
nepeceKaoImrecs npsimasi ¥ II0CKOCTh

[TonsThs: MEPECCKAIMNECHA IIIIOCKOCTH,
MEpeCCKarmurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MIPOCKIIMOHHBIX YePTEkKax

HauanbHble cBeieHHs 0 KyOe U THpamue,
ux pa3BeépTku U Mojenu. CedeHus
MHOI'OI'PAHHUKOB

HavanpHbIe cBeieHMs 0 KyOe ¥ TUpaMHJIe,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUHU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE: MEepeceKaronrecs,
napajuleJbHbIe U CKPEIIUBAIOIINEcs
psIMbIE

12

[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE: MapauiebHbIE MIPSIMbIC B
IIPOCTPAHCTBE; MapaAJUIETbHOCTD TPEX
MPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTh PAMON 1
MJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTE:
MnapajiC/IbHbIC MIJIOCKOCTHU

18

CBolicTBa napauiebHBIX MIIOCKOCTEN

19

[Ipocrteiine mpocTpaHCTBEHHBIE (GUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napasuieenuIe

20 ITocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponsHas padora o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYIASIPHOCTD MPAMOU 1

23 MJIOCKOCTH: TIEPIEHIUKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapaienbHbie U
NEePHEHAUKYIISIPHBIE K IITIOCKOCTH

25 [IpsimMble napaenbHbIC U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMOK U
IJIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IIJIOCKOCTH

73 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIIAPHOU
IJIOCKOCTH

79 Teopema o mpsiMON NEPIEHANKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON NEPIEHANKYISIPHON
IIJIOCKOCTH
[lepnenuKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepnenauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIJIOCKOCTHU, pACCTOAHHUC OT




IPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUAE OT
MPSAMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSAMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria
[IeprieHAUKYISAPHOCTD IIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[leprieHAUKYISAPHOCTD IIOCKOCTEN:

39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IeprieHAUKYISAPHOCTD INIOCKOCTEN:

40 IIPU3HAK IEPICHAUKYIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepHeHIUKYIApax

42 Teopema o Tpéx nepneHauKyIsIpax

43 Teopema o0 TpEX nepHeHIUKYIApax
KonTtponsHas pabora mo Temam

44 "I[lepieHANKYIAPHOCTD NPSIMBIX U

Al

mIockocTe" u "Y bl MeXAy NPSAMBIMU U




II0CcKoCTIMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IIPSIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
MPU3MBI

47

[Tapannenenunen, NpsMOYTOJbHBIN
napa’sulesienuIie]l U ero CBOMCTBa

48

[Inpamua: n-yrojapHas NMpaMuaa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHAs MUPAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpAMUAA U
MPAaBUIBHBIN TeTpadip; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, IUIOCKOCTH.
DNEeMEHTHI CUMMETPUH B TUpaMuax,
napajuieienuneax, NpaBuiIbHbIX
MHOI'OIPaHHHUKaX




BrraucieHue 3J1eMeHTOB MHOT'OI'PpaHHUKOB:

32 pé6pa, TuaroHaiu, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOM TPU3MBI, TLIOIIAH 1
OCHOBaHUH, Teopema 0 OOKOBOIA
MOBEPXHOCTH NPSIMOM TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABHIILHOW MUPAMUJIBI, 1
TeopeMa O TUIOIIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOW MUPAMUIBI
55 KoHnTtponbHas pabota mo Teme |
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
57 O06BEM nupamMuIbl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMusl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TIpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
65 3HaHui. [locTpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHUW. BprunciaeHue pacCTosHUN: MeXay 1

JBYMS TOYKaMU, OT TOYKH 0 NPSIMOH, OT




TOYKH 00 MIOCKOCTH, MCIKAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Hrorosast kKoHTpOJbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKCIeHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS TPAMBIMU, MEKITY
MPSIMOI M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIVIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb TIOBEPXHOCTH CHEPHI

B3aumMHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeabHas INIOCKOCTh K
chepe; iomanb chepsl

Nzobpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y apruveckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uwHap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHne MuIMHApPaA HA TUIOCKOCTH.
Pazpéprka nmmnaapa. Ceyenus

IUIUHAPA (TTIOCKOCTHIO, TapaJIETbHOM
WM NIEPIEHAUKYISIPHON OCH LIWJIMHIPA)

Konnueckasi moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILINHA,

8 oOpa3yromas 1 0Ch; TJI0MAb OOKOBOM 1
MOJTHON MOBEPXHOCTHU
VYceu€HHbI KOHYC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHA X OOKOBas
MOBEPXHOCTh
N3006paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, MapalIeNIbHON
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOIAIICH
yepe3 BepIINHY)

1 Kom0Ounanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALECHUS

13 [Tonstre 06 06béMe. OCHOBHBIE
CBOICTBAa 0OBEMOB TEN

14 O0BéM uIMHIpa, KOHYCa

15 O06BEM mapa u wiomaask cheps
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CooTHoIeHNs MEXy IUTOIAISIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KontponbHas padota mo Temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefenumneaa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JEHUCTBUH C
BEKTOPaMHU

23

[TpsmoyronbHas cucreMa KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3axa4u B KOOpAUHATAX

24

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruncnenue yrioB M1y NpsMbIMUA U
IIJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHue, 06001IeHNE 1
CUCTEMAaTU3aluA sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS




[ToBTOpeHue, 06001IEeHNE 1

31 cucTeMaTu3anys 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOJIBI UX PEIICHHUSI
[ToBTOpeHue, 06001IEeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HToroBast KOHTpOJbHAs paboTa 1

14 [ToBTOpEHME, 0606H_IGHI:IG u |
cCHCTEeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eomeTpus. 10 — 11 kiaccwl: yueb. ajis o01eo0pa3oBaTeIbHbIX YUPESKICHUN:
0a3oBbIit 1 npodunbHbi ypoBHU / JI.C. AtanacsH, B.®. byry3os, C.b.

Kanowmiies, JI.C. Kucenesa, O.1". [1o3usik — M.: [Ipocsemienune, 2018

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
N3yuenne reometpun B 10 — 11 kitaccax: MeToJI. peKOMEHAAIMY K y4eO.: KH. JJIs

yuutens / C.M. Caaksin, B.®. byty3os. — 3-e uza. — M.: [Ipocsemenne, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru
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