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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CrOcOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpust siBAsieTCS OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpU HU3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJI€ pELIECHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TMPU PEIICHUH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BbEIUHSIET pa3Hble BUAbI yUeOHOU U TPYAOBOM IEATEIbHOCTH, SIBISETCS



OJIHUM U3 TPpo(EecCHOHATBLHO BAXHBIX KAauecTB, IMOXTOMY akKTyajbHa 3a/aya
dbopmupoBaHus y  oOydarouuxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIBHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTU MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEeMAaTUYECKUX TEOMETPHUUYECKMX 3HAHUH M  JEHCTBUM, crneuuUIHbIX
T€OMETPUH, BO3MOXHOCTH  YCHEIIHOTO MPOAODKEHHUS  O00pa3oBaHUA IO
CHELHUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
oOyJarolmxcs CpeIHeN LIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiiuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH O0IIIME€ MATEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpowme 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO OOJIee IIyOOKO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHUAX B
poeCCUOHATIBHON JIEATEIIbHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMM 3ajadyaMM  OCBOEHHA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opmMupoBaHMEe MNpPEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHME NMpPEACTABICHUS O MHOIOTPAHHUKAX U TEJaX BpalICHUs KaKk
O BAKHEWIIMX MATEMATHMYECKMX MOJEIAX, MO3BOJIAIOIIMX ONHMCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKAIOLIErO MUPA;

e (opMupoBaHue yMEHHs pacro3HaBaThb Ha YEpPTEkKax, MOACISIX U B
peaIbHOM MHPE MHOTOIPAHHHUKH U TeJla BpalleHUS;

e OBJIaJICHUE METOJIaMHU PEILECHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHpoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU MOHATHSMH O
MHOTOTPAaHHHUKAX M TeJaX BPAILLECHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJCHUE  aJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THUIOB  3ajlay;
dbopMupOBaHHE yYMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJeHusl B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHUM, KPUTUYHOCTH
MBIILUICHHUS;



e (opmupoBanue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABAThH MPOSBICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEaJbHBIX JKMU3HCHHBIX CUTyalUsAX U NPU U3YUEHUU
Ipyrux  y4eOHbIX  MPEIMETOB, TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIIMPOBATh WX Ha S3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar Ui PEUIeHUs — IPaKTHKO-OPUEHTHUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEpPEOMETPHUH B HaYaje ero M3y4eHus 3a/1a4, pelIaeMbIX Ha YPOBHE HUHTYUTHUBHOTO
MO3HAHUS, U OINpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HajJ HUMHU, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MMPOBOJAUTCA 32 CUET PELICHUS 3a1a4 Ha CO3/IaHue
IIPOCTPAHCTBEHHBIX O0pa3oB M 337a4y HAa OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3naHue oOpa3a NPOBOJUTCS C ONOPOM Ha HArJIAJHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCIOBUSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUSI.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrnpezensercss He TOJIbKO M0 COAep KaTeIbHbIM JIMHUAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUsl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAHO TakKuUM o0O0Opa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUYECKUMU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaronmecs npsmeie. [lapaienbHOCTh NpAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YrOJd MEXAY NpsIMbIMH B IPOCTPAHCTBE.
[TapajuteTIbHOCTB IJIIOCKOCTEN: NapajulebHbIE IIIOCKOCTH; CBOMCTBA MapajlIeNIbHbIX
iockocteit. [IpocTeiiie mpocTpaHCTBEHHbIE (DPUTYpPHI HA TUIOCKOCTHU: TETPadp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajulesibHble W IEPIEHAUKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPSMOU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TTPOEKITUS GUTYPBI HA TUIOCKOCTh. [leprneHnuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMasi U HAKIOHHAs MPU3MBI, OOKOBas M
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuieJienunes; U ero cporcrsa. llupammpma: n-yronpHas nupamuaa, rpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMUJIBI; MPABUIIbHAS U
yced€HHas nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKH: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBUIbHAS THpPAMUJA; TpaBWIbHAs TPEYrojbHas NUpPaMHUAA W TPABUIIBHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaeKadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTHU. DJIEMEHTHI CHMMETPHH B MUPAMUJIAX, TApaICICIUIIEe1aX, TPAaBUIbHBIX
MHOTOTPaHHUKAX.



Bbluncinenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHa M, YIJIbl.
[lnomanas OOKOBOM MOBEPXHOCTH M TMOJHOW TOBEPXHOCTH MPSIMON TPHU3MBI,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [lmomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOW MUPAMHIIbBI, TeOpemMa O
wionaau yceu€Huoi nupamusl. [loustue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[Tonobupie Tena B mnpocTtpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[unuuaapuyeckas MMOBEPXHOCT, oOpasyromue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyroiias W OChb, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
1 OCh; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxeHue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10111 ChEpHI.

N3o00pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KomMOuHanuu ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTTUCAHHBIH
okoJi0 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BPAIICHUSI.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomaas chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO M MIPOXOIAIIEe Yepe3 BEPIINHY), CEUECHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CIIOKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pa3noxkeHue BEeKTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenue 3amay, CBSA3AHHBIX  C
IPUMEHCHUEM TMPAaBUJI JCUCTBUUA C BeKkTopamu. lIpsamoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpJMHAaTax. Yroa Mexay BekTopaMu. CKalgpHOE MPOU3BEICHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpZIHH&THO-BCKTOpHBIfI
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIUU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKJICHUI; BOCIPHUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATANA U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTS); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATETBLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOHUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C



MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeImbl, OCO3HAaHWEM TJ00aTBPHOTO XapakTepa HSKOJOTHYECKUX IMpoOJeMm;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JITAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIE/ICTBUMN JUTISI OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ATAaroB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHS [UBUIN3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYI0 U HUCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeamMeTa
«MaremaTuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  Vuueepcarvnvie  noznasamenvuwvie  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX Npoyeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUIMH; (OPMYIHUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;



e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npeajiaraTb KpUTEPUU JIJIsl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e J€JaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JIE€AYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIE€HUS U BBIBOIBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiicCTBU:

e HCIOJB30BAaTh BONPOCHI KaK MCCJIENOBATEIbCKHI MHCTPYMEHT MO3HAHMS;
(GopMynupoBaTh BOIPOCHI, (PUKCUPYIOLIUME NPOTUBOpPEUHE, MpoOJIeMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHNE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTO
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BbIJIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

e BBISBIATH A€PUIUTH HHPOPMAILINH, TAHHBIX, HEOOXOUMBIX JJIsl OTBETA Ha
BOIIPOC U JJIs PEILLICHUS 3a]1a4u;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJIEKHOCTh uHbOopMaIuu o CaMOCTOSITEJIBHO
c(hOopMYyJIMPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

cGhOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:



BOCIIPUHUMATh U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LeJIIMH OOILIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PECHHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTAX, /1aBaTh MOACHEHUS MO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BEICKAa3bIBaTh UJEH, HAIlEJICHHbIC HA TTIOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaThbl  PELICHHS  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU pelieHUU Y4eOHBIX 3ajlay; MPUHUMATh 1Eeb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpoOIecC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUSI C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOIMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecyriamuesnsle oeticmausi, obecneuusarom opmuposarue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YUETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pellIeHusI MaTeMaTUYECKOH 3aauu;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;



e OIGHUMBATh COOTBETCTBUE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPSIMAas, INTOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEJACTBUS W3 HUX MPH PELICHUH
r€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMbIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
pedpo IBYrpaHHOrO yrIjla; JUHEWHBIA Yrojl ABYTPAHHOIO yIja; rpajycHas Mmepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIBIH
MHOTOTPaHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IMpamMuAa; MpuU3Ma,
NPSIMOYTOJIBHBIN HapaJijieNIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KIacCU(pUKaWU (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKH, TPaBUIHHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, apaljiesIeUuneabl).

OmneprpoBaTh MOHATUSIMU: CEKYIIasi INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemarsb 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE PACCTOSHUA MEXKIY IBYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.



Bbraucnsate 00bEMBI M TJIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
UpaMu/Ia) C IpUMEHEHHEM (DOPMYIT; BEIYUCIISITH COOTHOIICHHS MEX Ty TUTOIIAIIMU
MOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarb, MpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HHGMOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI 1711 PEIICHHUS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpumeHsATh TpocTElline MpOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEITUUHH.

11 KIIACC

OnepupoBaTh TOHATHSAMH: LHWJIWHAPUYECKAsS IOBEPXHOCTh, O0Opa3yroIIHe
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIoue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMJIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TJIOMIQMU  TIOBEPXHOCTEM  TENl  BpalleHWUS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK WJTH TEJIO BPAIICHHUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BpAILCHUSI.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSA CIOKEHHUS BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue (HakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINO0JIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAHMHATHOT'O METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTHUKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHITUI U TeopeM, annapara aareOpbl; pemarth
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSAMBIX M IIIOCKOCTEH
3 HepneHnmnympHOCTb MPSIMBIX U 12
IJI0CKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
1 Tena BpaieHus 12
2 OO6bEMBI TEN 5
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpeHME, 0000MIIEHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
1w/ Tema ypoka Beero Kontpoabubie IIpakTnueckue fll3yquHﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypest
OCHOBHBIE TTOHATHSI CTEPEOMETPUU: TOUKA, MpsIMas,
IUIOCKOCTh, MPocTpaHcTBO. [IpaBuna nzoOpakenus
1 Ha PUCYHKaX: U300pa>KeHUs TUIOCKOCTEHH, 1
napauIeIbHbIX IPSIMBIX (OTPE3KOB), CEPEAHHBI
oTpe3Ka
9 [TonsiTust: mepeceKkarourecs MI0CKOCTH, 1
nepeceKaroIuecs mpsimas 1 miocKocTh
3 [TonsiTust: mepecexarourecs MI0CKOCTH, 1
nepeceKaroIuecs npsmas 1 miockocThb
3HaKOMCTBO C MHOTOTpaHHUKaMHU, U300pakeHne
4 MHOTOTPaHHHKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
yepTeKax
5 Hauanpubie cBeieHus 0 Ky0e U mupamMuie, ux 1
pa3BEépTKU U Mojenu. CedeHrs MHOTOTPaHHUKOB
6 Hauanpubie cBeieHus 0 Ky0e U mupamMuie, ux 1
pa3BépTku 1 Mojenu. CeueHrss MHOTOTPAaHHUKOB
[TonsiTrie 06 akCMOMATHYECKOM TIOCTPOSHUHU
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUHU U 1

CJIICACTBHUA U3 HUX




[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX
[TonaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU

10 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX
B3aumMHoe pacrionoskeHue npsiMbIX B IPOCTPAHCTBE:

11 nepeceKarolnecs, napauieibHble U
CKpPELUBAIOIIUECS MPsIMble
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX
[TapannenbHOCTh IPSMBIX M IJIOCKOCTEH B

13 npoctpancTse: [lapamiensHOCTh MPSAMON 1
IUIOCKOCTH

14 VYTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

16 Yron MexIy IpsSMbIMUA B TIPOCTPAHCTBE

17 [TapannensHOCTh MIIOCKOCTEN: MapaelbHble
TUIOCKOCTH

18 CBolicTBa NapaJIeNbHBIX IUIOCKOCTEN

19 [IpocTeiimue npocTpaHCTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TETPAdp, KyO, mapaiesienune

20 [TocTpoenue ceuenumii

21 [TocTpoenue ceuenuit




KonTponpHas padora o Teme "IIpsimbie u

22 IUIOCKOCTH B IpocTpaHcTBe. [lapaiiensHocTs
IPSIMBIX U IJIOCKOCTEN"

23 [IeprieHIUKYIAPHOCTD NPSAMOU U IIJIOCKOCTH:
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K
IUIOCKOCTH

o5 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K
IUIOCKOCTH

26 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Tpu3sHak neprneHIuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

28 Teopema o0 TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH

29 Teopema o0 npsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ EPIIEHAUKYIAPHON INIOCKOCTH
[IeprieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 IFIOCKOCTH, PACCTOSIHUE OT NMPAMOU J10
IIJIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOH 10
IIJIOCKOCTH
[lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10
IIJIOCKOCTH
IlepneHauKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHAE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10

INJIOCKOCTH




VYTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY PSIMON U

35
IUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO
yria

37 JByrpaHHbIi yroJ, JUMHEHHBIA YTOJI IBYTPAaHHOIO
yria

38 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IUIOCKOCTEN

39 [IeprieHIMKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

40 ITepnieHIUKYJIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

41 Teopema o0 TpEX nepneHAUKYISIPax

42 Teopema o Tpéx meprneHANKYIIpax

43 Teopema o TpEX mepreHANKYIIIpax
KonrtponbHas pabora no remam

44 "IleprnieHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN" U
"Vl MeXAY OPSIMBIMU U TJIOCKOCTSAMHU"
IToHsITHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI

45 MHOT'OTPaHHMKA, BBIITYKJIBIE U HEBBITYKJIbIE
MHOTOTPaHHMKH; Pa3BEPTKAa MHOTOIPAaHHUKA
[Tpusma: N-yrospHas npu3Ma; TpaHd U OCHOBAHHUS

46 NPU3MBI; IpsIMast U HAKJIOHHAsI IPU3MBbI, OOKOBast U
MI0JIHAsl IOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsAMOYTOIbHBIN MapauIeIICIINAIIE T
1 €T0 CBOWCTBA

48 [Iupamupa: N-yronbHasi nMpaMuAa, TPaHu U

OCHOBAHHME TUPaMUIBI; OOKOBas U IOIHAS




MMOBCPXHOCTh NMUPAMUbI; IIpaBUJIbHAA U yCG‘IéHHaSI
nmupamMmuaa

HpaBI/IJIBHBIG MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIbHOTI'O MHOT'OI'paHHHKA; IIpaBUJIbHAA IIPpU3Ma

49 U TIpaBWJIbHAS MUPAMU/IA; IPABHIIbHAS TPEYTOJIbHAS 1
nUpamMu/Ia ¥ MPaBUIBHBINA TETpadap; KyO
50 [IpencraBienue o NpaBUIbLHBIX MHOTOTPAHHUKAX: 1
OKTadIp, OJIEKAdIP U UKOCAIP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPUS
51 OTHOCUTEIILHO TOYKH, MPSMOM, TIIOCKOCTH. 1
OJeMeHThl CUMMETPUU B MUpaMUJIax,
napasuieNienuneax, NpaBUiIbHBIX MHOTOIPaHHUKAX
59 Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JUarOHaJH, yIJIbl
[Tnomans OOKOBOI MOBEPXHOCTH U TIOJTHOM
53 MOBEPXHOCTH TMPSMOI IPU3MBI, TUTOIIAb 1
OCHOBaHHMH, TeopeMa 0 OOKOBOH MTOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MPaBWIBHON MUPAMHUJIbI, TEOPEMA O TUIOIAIN 1
OOKOBOI TOBEPXHOCTH YCCUEHHOHN MMUPAMHU/IBI
55 KonrtponsHas padota o Teme "MHoOrorpaHHUKH" 1
56 [Tonsarue 06 00BEME 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM TUpaMHUIBI 1
61 O0BEM pU3MBI 1




62

O06BEM pu3MBbI

63 O0BEM IPU3MBI

64 KonTtponbHas padora no Teme "OO0bEMBI 1
MHOTOTPaHHUKOB"

65 [ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS 3HAHHHA. 1
[TocTpoeHue ceueHnii B MHOTOTPaHHUKE
[ToBTOpeHue, 0000IIEHNE CUCTEMATH3AIIS 3HAHUH.

66 Beruunciienue paccTosIHUN: MEXIY ABYMS TOUKAMH, 1
OT TOYKH JI0 MIPSIMOM, OT TOYKH /IO TFIOCKOCTH,
MEXKY CKPEUTHBAIOIIUMUCS MIPSIMBIMH

67 Hrorosast kKoHTpoIbHAs paboTa 1
[ToBTOpenue, 0600IICHNE CUCTEMATH3aLUs 3HAHHA.

68 Brraucienue yriaoB: MeXly CKpPEIIUBAIOIIAMUCS 1
NPSMBIMH, MEKIY MPSMOU U TIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YIJIOB MEXY IJIOCKOCTSMHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapipie  Ipaxruteckue u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypest
1 Cdepa u map: ueHTp, paanyc, AuameTp; IIomaib 1
IOBEPXHOCTHU C(epsl
9 BsanmMHuoe pacrionoxxenue cepsl U TIOCKOCTH; 1
KacaTeJbHast INIOCKOCTh K cdepe; miomanb chepsl
3 N3o6paxkenue cepsl, mapa Ha 1ockocTd. CeueHus 1
niapa
Hunuaapuyeckasi IOBEPXHOCTb, 00pa3yromye
4 LHUJIUHAPAYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON 1
MIOBEPXHOCTHU
Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTD,
5 o0pa3syroias U OCh; TJI0MIAIs OOKOBOU M MOJTHOM 1
MOBEPXHOCTHU
N3o6pakenne nuimHApa Ha IockocTH. Pa3BépTka
6 nunuHApa. CedeHust MUIMHIpa (TUIOCKOCTHIO, 1
napauIeIbHON WM MEePHEeHIUKYISIPHON OCH IIHIIMHAPA)
Konnueckast moBepxHOCTh, 00pa3yrolre KOHNUECKOH
7 MOBEPXHOCTH, OCh U BEPIIMHA KOHUUYECKOM 1
IIOBEPXHOCTHU
8 Konyc: ocHOBaHMe 1 BepiinHa, 00pa3yromas 1 och; 1

TUIOIIA/1b OOKOBOM M MOJTHON TTOBEPXHOCTH




Y ceu€HHBIN KOHYC: 00pa3yomre U BBICOTa; OCHOBAHUS

o 1 OOKOBasi TOBEPXHOCTh
N300pakenne KoHyca Ha MIOCKOCTU. Pa3BépTKa

10 koHyca. CeyeHust KoHyca (IIOCKOCThIO, MapaiebHON
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOAALICH Yepe3
BEPILUHY)

11 KoMOuHamust Tes BparieHus ¥ MHOTOIPaHHUKOB

12 MHororpaHHHK, OITMCaHHBIN 0K0JIO chepsl; chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIH B TEJIO BPAILICHHS

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI

14 O0béM nuIMHIpa, KOHYCa

15 O06bEéM mapa u miomaas cheps

16 [Tono6uble Tena B mpocTpancTBe. COOTHOLICHUS MEXKTY
IUIOINAISIMUA TIOBEPXHOCTEH, 00BEMaMU TOAOOHBIX TEIl

17 KonTposipHas padora o temam "Tena BpameHus" u
"O6bems! Ten"

18 BekTop Ha MII0CKOCTH U B IIPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXKeHHEe BEKTOpa Ha YHCIIO

21 PaznoxxeHue BekTopa 1o TpéM HEKOMITJIaHAPHBIM
BekTopam. [IpaBuo mapannenenunena

29 Pemenue 3a/1a4, CBSI3aHHBIX C MPUMEHEHUEM MTPABHUIT
JIEHCTBHUM C BEKTOPAMU
[IpssmoyTobHAs cucTeMa KOOPAWHAT B TPOCTPAHCTBE.

23 Koopaunats! Bektopa. [IpocTteiimue 3agaun B

KOOpJIHMHATAX




VYrox mexny Bekropamu. CKaJsipHOE TPOU3BEACHHE

24 1
BEKTOPOB

25 Brruucnenue yrioB Mexry IpsIMBIMH U TUIOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIM METO ITPH PELLICHUH 1
reoMEeTPUUECKUX 3a1a4

97 KonTtponsHast padora no teme "BekTops! u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 00600LIIEHNE U CUCTEMATH3ALMs 3HAHUH.

28 OcHoBHBIE GUTYPHI, (haKThI, TEOPEMBI Kypca 1
TUTAHUMETPHUH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH.

29 OcHoBHbIe GUTYPBI, PaKThl, TEOPEMBI Kypca 1
IUTAHUMETPHUH

30 [ToBTrOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1
3aauu MIIAHUMETPUU U METO/Ibl UX PELICHUS

31 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3allus 3HaHUH. 1
3amaun TIIAHUMETPHH U METOJIBI UX PEIICHHS
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH.

32 OcHoBHBIE GUTYpHI, HaKThl, TEOPEMBI Kypca 1
CTepEOMETPUH

33 Hrorosast kKoHTpoJbHAS paboTa 1

34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATH3AITUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Bribepute yueOHbIC MaTEpUATIBI

1. Aranacsu JI.C. u np. 'eomerpus. YueOnuk mist 10-11 k1. M.,
IIpoceenienue, 2016.
METOJANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA

1. Aranacan JI.C. u np. I'eomerpus. YueOnuk ms 10-11 kit M.,
[Ipocsemenue, 2016.

2.3uB b.I'. lunaktnyeckue marepuaisl no reomerpuu st 10-11 kin. M.,
[Ipoceemenue, 2014.

3.3uB B.I'., Meitnep B.M. 3agauu o reometrpun ais 10-11 k. M.,
IIpoceenienue, 2015.

4. Caaksan C.M., byty30B B.®. U3yuyenune reomerpuu B 10-11 ki1
Mertoauueckue pekoMeHaanuu Kk yaeonuky. M., [Ipocsenienue,

[Iporpamma paccMOTpeHa Ha 3aceaHuu mneaarorudeckoro corera Kagerckoro
MO’KapHO-CIacaTeNIbHOTO Kopiyca oT «22» utoHs 2023 rona, mporokosn Ne 11.



