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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOTO YpPOBHS s
obyuaromuxcst 10 —11 xmaccoB pa3paboraHa Ha ocHOBe DeaepaibHOTO
roCyapCTBEHHOTO0 00pa30BaTEILHOIO CTaHAapTa CPeIHEro o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHUM, MPEABIBISEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, W TPAJUIUNA POCCHUUCKOTO O0Opa30BaHMUS.
Peanuzanusi mporpaMMbl 00€CIIEUHUBAET OBIAJCHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTABJISIIONIIMMH  OCHOBY JUIsl CaMOPAa3BUTHS W HEMPEPHIBHOTO OOpa30BaHUS,
LEJTOCTHOCTh OOUIEKYJIBTYPHOTO, JWYHOCTHOTO M TIO3HABATEIIBHOTO PAa3BUTUS
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl OOYCJIOBJIEHA MPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX H
NPEAMETHBIX PE3YyIbTATOB OOYYEHHUsI T'€OMETPUU B HANPABICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, (QopMupoBaHUS (DYHKIMOHAIBHON MaTEeMaTUYECKON
IPAMOTHOCTH, U3yYEHUs APYTHX y4e€OHBIX AUCHUIUIMH. Pa3BuTne y oOydaronimxcs
IPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U IPOMCXOXKICHHH T€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEAJIbHOTO U HACAIBHOTO, XapaKTepe OTpPaKEeHHs
MAaTEMATUYECKOM HAyKOM SBJICHUM M NPOLECCOB PEATbHOTO MHUpa, MECTe
r€OMETPUHU B CHCTEME HAyK M POJIM MATEMATHYECKOTO MOJAEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yUYalllMXCs, a TakKe KAyeCTB MBILUICHUS, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBasieTcss OAHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CpPEIHETrO
oOmiero o0pa3oBaHMs, TaKk KakK oOOeCrneYrMBaeT BO3MOXHOCTh M3yYEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblUieHHE, (OpMUpPYEMOEe MpH HU3YYEHUU OO0YyYaroIIMMHUCS
MNOHATUMUHBIX OCHOB T€OMETPUU U IMMOCTPOCHHUH LIEMIOYKH JIOTHUECKUX YTBEPKACHHIM
B XOJI€ PEIICHHsS] TIeOMETPUYECKUX 3a]ad, YMEHHE BBIJIBUTaTb U OMNPOBEPraTh
TUIOTE3bl  HEMOCPEICTBEHHO  HMCIOJB3YIOTCS ~ NpU  pelIeHud  3aaay
€CTECTBEHHOHAYYHOT'O IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.



YMeHue OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX OOJACTAX NEATEeNbHOCTH 4elioBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBHUE €ro coluaibHOro ObiTHd, (opma
OTPaKEHHUSI OKPYXKAIOLIETO MHUPA, YCIOBUE YCIEIIHOTO TMO3HAHHUA M aKTHUBHOTO
npeoOpazoBanusi  JedcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUABI YYEOHOH M TPYAOBOW JESATEIBHOCTH,
SBIISIETCS OJHUM U3 MPO(EeCCHOHATBHO BAaXKHBIX KAadyeCTB, MOITOMY aKTyaJbHa
3amaya (OPMHUPOBAHUA Yy OOYYAIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.
Ilenp ocBoeHHMs mporpammbl ydueOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE o0OydeHuss — o0O0meoOpa3oBaTebHOE W OOMIEKYJbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 odecrnedeHrne BO3MOXKHOCTH MPUOOPETEHNSI U UCIIOJIb30BAHUS
CUCTEMAaTUYECKUX TEOMETPUUYECKUX 3HAHUM M JAEWCTBUH, crenu(pUUIHbIX
TrE€OMETPUH, BO3MOXKHOCTH  YCIEUIHOIO  NPOAOKEHHS  oOpa3oBaHHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPUH.
[Iporpamma 1o reoMerpun Ha 0a30BOM YpOBHE IIpelHA3HAYeHa JUIs
oOy4aroluxcsl CpeaHEN IIKOJbl, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYyIHEHHM
Ha ypOBHE OCHOBHOro oOIiero oopa3oBanus. Takum oOpa3zoM, oOydarommecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH 00ILIME MAaTEMAaTUUECKNE YMEHHUSI, CBSI3aHHBIE CO
cHelM(PUKON TeOMETPUN U HEOOXOAUMBIE I JKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh H3yYUTh TE€OMETPHIO 0oJiee TITy00KO, eCIH
B JaJbHEWIIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHYECKMX 3HAHHUSIX B
poeCCUOHATIBHON JIEATEIIbHOCTH.
JlocTuKeHHe 1ed  OCBOEHHS MpOrpamMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuOpWUTETHBIMH  3ajadaMd  OCBOCHHSA  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kJaccax sBJsSIFOTCS:
« (opMHpOBaHHE TMPEICTaBICHUS O TEOMETPUU KaK dYacTH MHUPOBOH
KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

+ (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAX W TeJlax BpaLECHUS
KaK O BaXHEHIIMX MaTEMaTHUYECKUX MOJENIX, MO3BOJIAIOIINX ONUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOILIEr0 MUPA;

+ (dopMmupoBaHWE YyMEHHs paclO3HAaBaTh Ha YEpPTEXkKax, MOJCTIX U B

pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

 OBJIaJICHUE METOJIaMHU PEIICHUS 3a7ad Ha TOCTPOSHUSI Ha M300paKeHUAX

POCTPAHCTBEHHBIX (PUTYD;



- (opmupoBaHue yMEHHS OMNEPUPOBATH OCHOBHBIMU TOHSATUSIMH O
MHOTOTPpAaHHHUKAX U TeJlaX BPAILEHUS U UX OCHOBHBIMU CBONCTBaMU;

+ OBJJEHUE  QJITOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3a/1ay;
dbopMupoBaHHEe yMEHHS MPOBOAUTH  HECIOXHBIE JOKa3aTelIbHbIC
paccy X JIeHUs B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad M 3aJad C
MPAKTHUECKUM COJICP)KaHUEM;

« pa3BUTHUE  UHTCIJICKTYyalbHBIX W TBOPUYECKUX  CIOCOOHOCTEH
oOyJarolmuxcs, I03HABATEIbHOW  AKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;

+  (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, peJeBaHTHOM
TeOMETPUH: YMEHHE pacrno3HaBaTh MPOSBICHUS TE€OMETPHUUYECKHX
MOHATUN, OOBEKTOB H 3aKOHOMEPHOCTEH B pEaTbHBIX >KU3HCHHBIX
CUTyallusiX M TMPH U3YYCHUU NPYTHUX YYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (OopMyIMpoBaTh HX Ha S3bIKE
IE€OMETPUHU U CO3/1aBaTh FT€OMETPUUECKHE MOJIETH, IPUMEHATh OCBOCHHBIN
reOMETPUYECKUN amnmapar Juisl peuleHHs] MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIbTATHI.

OTnuYuTenbHONM O0COOCHHOCTBIO TPOTPAMMBI SIBISETCS BKJIIOUYEHHE B KYpPC

CTEpEOMETPHUH B Hauaje ero U3y4eHus 3a/1a4, peliacMblX Ha ypOBHE UHTYUTUBHOTO
NO3HaHMs, U ONpeAeNEHHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, UYTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIMPYET NMPOTEKaHNE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K JaJIbHEUIIEMY
U3YYEHHUIO MPEIMETA.

[Ipeanourenue oTHAETCS HATSAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUs, TO
€CTb TEOPETUYECKHE 3HAHUS HMMEIT B CBOEM OCHOBE YYBCTBEHHOCTH
MPEAMETHONIPAKTUYECKON NEATEIIbHOCTH. PazButne MPOCTPAHCTBEHHBIX
MPEACTABICHUN y yYallIUXCS B Kypce CTEPEOMETPUU MPOBOJUTCS 32 CUET PELICHUS
3aJlay Ha CO3/laHH€ IPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha OINEpPUPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. Co3gaHue oOpaza NPOBOJUTCS C OMNOPOW Ha
HarJISIIHOCTh, a OIEepUpOBaHME o00pa3oM — B YCIOBHUSX OTBJICUECHUS OT
HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOJHOTO COAEPIKAHUS.

OcHoBHbIE cofiepkaTenbHbIe TUHUU Kypca «I'eometpun» B 10—11 knaccax:
«MHororpanHukmny, «lIpsiMble B MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpaleHus,
«BeKTOpbI 1 KOOPJAMHATHI B MIPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHUHN
pacrpenensieTcs HE TOJIbKO MO COJAEpKAaTeNbHBIM JIMHUSM, HO M 1O rojam
o0y4eHHUs Ha YPOBHE CpEeHEro 00IIero oopa3zoBaHusl.



Conepxkanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS pabodyeld MpOrpaMMbl, paclpeAeiICHHbBIM 10 TrojaM OOydeHwus,
CTPYKTYpPUPOBAaHO TakKuM 00pa3oM, 4YTOOBI OBJIQJICHUE T'€OMETPHUCCKHUMHU
MOHSATHSMH M HaBBIKAMH OCYIIECTBJISUIOCH TOCIIEAOBATEIBHO U MMOCTYIIATEIBHO, C
COOJTFOJICHHEM TPHUHIIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJINCH B
OOIIyI0 CHUCTEMY T'€OMETPHUYCCKHX TNPEJCTABICHUN OOYUYaIOIIUXCs, PacCIIupss |
yrayOnsis e€, o0pasys MpoYHbIe MHOYKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun oTBOoAMTCS 2 4aca B Heaento B 10 kiacce u 1 gac B
Hezemo B 11 kiacce, Bcero 3a J1Ba rojga ooydenusi - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE  TNOHATUSA  CcTepeoMeTpur. Toduka, TmpsMas, IUIOCKOCTH,

npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTUYECKOM TIOCTPOEHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOe pacronokeHue TMpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleNibHble M CKpeIIMBAaKOIIMecs MpsMble. llapamiensHOCTh NPSIMBIX U
IJIOCKOCTEW B  MPOCTPAHCTBE: IMMAPAJUIENBHBIE MPSIMbIE B  IMPOCTPAHCTBE;
MapajuIeNIbBHOCTh TPEX NPSAMBIX; MApPaAJUIEIBHOCTh MPSAMOW M IIJIOCKOCTH. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; VYIOJ MEXKAY NpPSMBIMM B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEN: [apaJUIeJIbHbIE IJIOCKOCTH; CBOMCTBA
napayiebHbIX IIockocTeil. [lpocrelimue mnpocTpaHCTBEHHBbIE (QUTYPHI Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesienunea; NoCTPOeHHE CEYEHUH.

[lepnieHIUKYISAPHOCTD NMPSMOUN U IJIOCKOCTH: NMEPHEHAUKYIISIPHBIE MPSIMBIE B
MPOCTPAHCTBE, MPSIMBIEC MAPAJUICIBbHBIE W TEPIEHAUKYJAPHBIE K IUIOCKOCTH,
MPU3HAK TNEPIECHAUKYISIPHOCTH MNOPSIMOM M IUIOCKOCTH, TEOpeMa O MNOpsiIMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIJIbl B IPOCTPAHCTBE: YIOJ MEXKIY NPSMOU U
IUIOCKOCTBIO;  IBYI'PAHHBIM  yroj, JIMHEMHBIM Yroa JABYTPAHHOIO  yrIJja.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHM JI0 IIJIOCKOCTH, PACCTOSHHUE
OT MHpsAMOM 710  IUIOCKOCTH,  NOpoeKuss  GUrypel  Ha  IJIOCKOCT.



[lepneHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  MEPHEHIUKYJISIPHOCTA  JBYX
IocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIApaXx.

MHoOrorpaHHuKHU

[TonsTiE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbHas
MpU3Ma; TPaHW W OCHOBAHMS TMPHU3MBI; MPsAMasi U HAKIOHHAS TPHU3MBI; OOKOBas |
MoJIHAas MTOBEPXHOCTh MPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajjieyenunes; U ero cporcrBa. [lupamupa: N-yrojibHas mnupamujaa, I'paHd U
OCHOBaHHE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMHUJIBI; TIPABUIbHAS U
yceu€HHasg TnupaMuaa. OJIEMEHThl TMpu3Mbl M TUpamuabl. [IpaBuibHbIE
MHOTOTPaHHUKHU: TIOHSTUE MPABUIBHOTO MHOTOTPAaHHHWKA; MpaBUJIbHAS MpU3Ma U
MpaBWIbHAS MHUpaMUia; MpaBUJIbHAs TPEYrojbHas NUpaMuAa WU IPaBUIIbHBIN
terpasap; kyO. IlpeacraBieHune o TMpaBWIbHBIX MHOTOTPAHHUKAX: OKTadp,
noaekasap v ukocaxap. CedeHus Mpu3Mbl U MIUPAMU/IBL.

CuMMeTpuss B TPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
IJIOCKOCTU.  ODJIEMEHThl CUMMETPMU B  MHUpaMUJAX, MapajuiesienuIe1ax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

Beruncienne 21eMEHTOB MHOTOTPaHHUKOB: pE&Opa, JWAroHald, YIJIBL.
[Inomaas OOKOBOM IMOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH TMIPSMOM IPU3MBI,
IJIONIAIb OCHOBAHUM, TeopeMa O OOKOBOM TOBEPXHOCTH TIPSMON IPU3MBIL.
[Tnomaas 60KOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHON MTUPAMU/IbI, TEOpEMa
o Mmiom@aau yceu€éHHou mnupamuibl. [loHsitue 06 o0béme. OOBEM THpaMUIbI,
MIPU3MBI.

[Tomo6npie Tema B mpocTpaHcTBe. COOTHOMMICHHS MEXIY ILIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

11 KJIACC

Tena Bpamenust

Humuaapuaeckas MTOBEPXHOCTD, oOpa3yromue IWTHHIPUYECKOM
MOBEPXHOCTH, OCh IWJIWHAPUYCCKOW TOBEPXHOCTH. [lWNMMHIP: OCHOBAHHWS W
OOKOBasi TMOBEPXHOCTh, OOpasyloliass W OCh; IUIONIaAh OOKOBOW U IOJHOM
TTOBEPXHOCTH.

KoHnueckasi moBepXHOCTh, 00Opa3yronue KOHUYECKON MOBEPXHOCTH, OCh H
BepIIMHA KOHMYECKOW ToBepXHOCTH. KOHYC: OCHOBaHME M BepIInHA, 00pa3yroIasi



U OCh, IUIONIAJAh OOKOBOM U TOJHONH TOBEPXHOCTU. YCEUYEHHBIH KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m map: UeHTp, paaudyc, AUAMETpP; IUIOMIAJb MMOBEPXHOCTU CHEpPHI.
B3auMHoe pacnosoxkeHue cepbl U MIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
II01a1b Chephl.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOvHanuu Tenm BpameHWss W = MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BIHUCAHHAS B MHOTOTPAHHHWK, WA TEJO
BpAILCHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 06 00bEME
MNPsIMOYTOJILHOTO Tapajienenunena v ciuenctsus u3z He€. OO0BbEM MWIMHIpA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[Tonoonsie Tema B mnpocTpaHcTBe. COOTHOWICHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuennsa umnuHApa (MapajuleIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHS
KOHyca (IMapajuieJJbHOE OCHOBAaHUIO W TMPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektop Ha miockocTy v B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa HA 4HCIiO. Pa3nokeHne BEKTopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapawienenunena. PemeHue 3amad, CBSI3aHHBIX C
IPUMEHCHUEM MpPaBWJI JEUCTBUM ¢ BekropaMu. lIpsmoyronwpHass cucrema
KoopauHaTt B npocrtpaHcTtBe. Koopaunatel Bektopa. IIpocrenmue 3amauum B
KOOpAMHATax. YToJ Mexay BekTropaMu. CKaJISIpHOE MPOU3BEACHUE BEKTOPOB.
Boeiuncnenue yrioB Mexay NpSMBIMHA U IUIOCKOCTSIMU. KOOpJIMHATHO-BEKTOPHBIN
METOJ| TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMbl y4ye€OHOTO TIpeIMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO IPAXKIAHCKONW MO3UIIMK O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4JIEHa POCCHUHCKOrO OOIIECTBA, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBICHH,
MpoLeIyp TPaXTAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TIP.), YMCHHEM
B3aMMOJICHCTBOBAaTh C COLUMAIBHBIMM HWHCTUTYTAMU B COOTBETCTBHUM C UX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPAXTAHCKON MIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HAaCTOSILIEMY POCCHUMCKONM MAaTEMATHKHU, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKON MaTEMaTHYE€CKOM IIKOJIBI,
K MCMOJB30BAHUIO ATUX JOCTIXKCHHM B JPYrMX HayKax, TEXHOJOTHUAX, cepax
YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoja;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMUS, JATUYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKU U JESITEIHbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKIIOYAs JCTETUKY MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, pEIIECHU, paCCyXICHUN;
BOCHPUUMUYMBOCTBIO K MATEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MATEMATHYECKHE 3HAHUSI B
WHTEpecax 37I0pOBOro M 6e3omacHoro odpasa KM3HH, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3/I0pPOBBIO (370POBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHATHU U

OT/IbIXa, peryisipHas dusnueckas AKTUBHOCTb); (bu3HIecKoro
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NeSATEeTLHOCTHIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYJZly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0US; UHTEPECOM K
pasnmuuHbiM  cdepaM  TpodecCHOHANBbHON  JESATENbHOCTHU,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMU, YMEHHUEM COBEpILIATh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccu € peaan30BbIBaTh COOCTBCHHBIC JKU3HCHHBIC IIIAHBL
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUdeckoMy oOOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWHM BCEH JKWU3HHM, TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OpPMHUPOBAHHOCTHIO DKOJIOTHUECKOW KYJIbTYpbl, MOHUMAHUEM BIIMSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOJHON M COIUATBHOU
Cpellbl, OCO3HAaHHEM TIJ00aJbHOTO  XapakTepa JKOJOTHYECKUX  MpodIieM;
OpUEHTallMe Ha MPUMEHEHHWE MAaTEeMaTUYeCKUX 3HAHWM JJIs pelleHus 3a7ad B
0o0JIaCTH  OKpYXarolel cpeiapl, IUIAHUPOBAHUSA IIOCTYIIKOB M OIIEHKH UX
BO3MOXKHBIX TOCJIEJICTBUM JUIsl OKpykatomied cpenpl. LleHHOCTM Hay4YHOro
NMO3HAHUS: c(hOpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YpPOBHIO pa3BUTHS HayKd ©  OOIIECTBEHHOW IPaKTHKH,
MOHMMAHUEM MaTEeMaTHYECKON HAayKH KakK c(ephbl YeIOBEUECKOW JICSITCIBHOCTH,
ATamoB €€ pa3BUTUS W 3HAYUMOCTH JUIsl PA3BUTHS ITUBWIN3AIMH; OBJIAJICHHEM
S3BIKOM MaTEMaTUKH M MaTEMaTHYECKON KyIbTYypOH KaK CPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO  OCYIIECTBISITh TMPOEKTHYI0O M HCCJIEA0BATEIBCKYIO
NeSATEeTbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pe3yiabTaThl OCBOCHMS MPOTPaMMbl y4eOHOro MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSIMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuueepcanvuvie = nosnasamenvhvle  Oelicméus,  00eCNeHUBAIOM
Gopmuposanue 6a306bIX KOSHUMUBHLIX HNPOYecco8 obyuarowuxcs (oceoenue
Memo0o8  NO3HAHUSL — OKpYJcarnujeco  Mupd,  NpuMeHeHue  JI02UYecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBUA:

BBIABJISITh M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKN MATEMAaTHYECKUX

OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHITHAMU; (DOpMyIupoBaTh
OTpENeNCHUS  TOHATHUW, yCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK



KJaccu(ukanyy, OCHOBAaHMS [JIsi OOOOLIEHUS W CpaBHEHUS, KPUTEpUU
MIPOBOANMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOpMyIuUpoBaTh U  MpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAUTEIIbHbIE W OTpPHULIATENIbHbIC, €IUHUYHBIC, YAaCTHBIE U OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3U WU
npotuBopeursi B (akTax, AaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUSAX;
npeiaratb  KpUTEpUM  JUISl  BBIABIEHUS ~ 3aKOHOMEPHOCTEN H
MIPOTUBOPEUNH;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 33aKOHOB JIOTUKH, AEAYKTUBHBIX M
VMHIYKTUBHBIX YMO3aKJIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IPOBOJIUTH CaMOCTOATENLHO JI0Ka3aTeIhCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apryMEHTAIIUIO,
NPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh CIOCOO pelieHus: ydeOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HauOOJee MOAXOMAUUNA C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK MCCJIENOBATEIBCKUI MHCTPYMEHT MO3HAHUS;
dbopmyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodiIeMy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIMIO, MHECHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOro
o0OBeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 0O0OIIEHHS U BBHIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXXHOE DPAa3BUTHUE TMPOIECCA, a TAKKE BBIJIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISBIIATH ASOUIUTHI HHGOPMAIIUU, JaHHBIX, HCOOXOAUMBIX JIJII OTBETA HA
BOMPOC U JUTSI PEICHUS 33/1a4H;



BbIOMpaTh  WMHGOpPMAIMIO U3  MCTOYHUKOB  PA3UYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpHpPOBaTh UH(POPMAIIUIO, IPEJCTABIATh €€ B pa3IM4HbIX (HopMax,
WLTIOCTPUPOBATH TpadUuecKy;
OILICHUBATh HaJEKHOCTD uHdopMaIuu o

CaMOCTOSATEIEHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvhole KOMMYHUKAMUBHDbLE Oeticmaus,
obecneyusarom chopmupogantocmo COYUANBHBIX HABbIKOB
00YUAIOWUXCHL.

OO01menue:

BOCIPUHUMATh M  (OPMYJIHUPOBaTh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENISIMU OOLIEHMSI; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3pEHHS] B YCTHBIX U IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJI€HUS 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY 00CYK/1aeMOIl TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BbICKa3blBaTh UIE€U, HALIEJICHHbIE HA TOUCK
pelIeHus; COMOCTABIATh CBOM CYXACHHS C CYXICHUSMU JPYrux
YYaCTHHKOB Juanora, oOHapy>KMBaTh Pa3IMuMe€ U CXOACTBO IO3UIIMI; B
KOPPEKTHOU GopMe (hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3yJIbTaTbl  PEIICHWS  3aJadd,  JKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4vecTBo:

NMOHMMATh W WCMOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHUBUyaJIbHON pabOThI MPU PeIlIeHNH y4eOHBIX 3a/1a4; MPUHUMATD I1EJ1b
COBMECTHOW JEATEIBHOCTH, TUTAHMPOBATh OPTaHW3alMI0 COBMECTHOM
paboThI, pacipeAeaTh BUII paboT, TOTOBAPUBATHCS, 0OCYKAATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBBIX (popmax paboTsl (00CYyx)aeHUSI, 0OMEH MHEHHIA,
«MO3TOBBIC INTYPMbI» W WHBIC), BBIMOJHATH CBOIO YacThb padOTHl U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUSI.



3) Vuusepcanvuvie pezynamusnvie Oeiicmsus, obecnedusaiom
Gdopmuposarue CMbICIOBbIX YCMAHOBOK U  JCUSHEHHbIX HABLIKOG
JIUYHOCU.

Camoopranusanus:

*  COCTaBIIATH IUJIaH, aITOPUTM PEIICHUS 3a/1a4M, BBIOUPATH CIIOCOO PEIIeHUs
C Y4€TOM HMEIOUIMXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

« BJQJCTb HaBbIKAMH [IO3HABATEIbHONW pe(pIEKCHU KaKk OCO3HAHUS
COBEpIIIAEMbIX JEHCTBUI U MBICTUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMONPOBEPKH, CAaMOKOHTpPOJISI Iporecca |
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

+  TpenBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH MpPH pPEIICHUH
3aJa4d, BHOCHUTb KOPPEKTHUBHI B JCSITENPHOCTh Ha OCHOBE HOBBIX
0OCTOATENHCTB, TAHHBIX, HAWEHHBIX OIHOOK, BBISIBJICHHBIX TPYAHOCTEH;

+ OIICHMBATh COOTBETCTBHE pe3yiabTaTa IENU H YCJIOBHSIM, OOBSICHSITH
NPUYUHBl JOCTUKCHHUS WM HEJOCTHKEHHS PE3yJIbTaTOB JNEATEIbHOCTH,
HaXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPSAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX MPU PEIICHUU
reOMETPUUECKUX 3a]1a4.

OnepupoBaTh MOHATUSIMU: MAPATIICITBHOCTh U MEPHEHAUKYISIPHOCTD MPSMBIX
U TUIOCKOCTEM.

KiaccudumupoBaTh B3aMMHOE PpACIOJOKCHHE TPSMBIX W INIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHATHUSIMU: JABYTPAHHBIA Yroj, TpaHU JBYTPAHHOIO Yria,
pebpo IBYTpaHHOTO yTIJIa; JIMHEWHBIA Yroj JBYTPAHHOTO YTIJIa; TpagyCcHas Mmepa
JBYTPaHHOTO yTJIa.



OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBIA ¥  HEBBITYKJIBIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHUKA, TIPABUJIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHJa; MpHU3Ma,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccudunupoBaTb ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS  JUIs
kjIaccuukanuu  (BBIMYKJIBIE M HEBBIMYKJIblE MHOTOTPAHHUKH; MPABUIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBbI, MTAPAJIICIICTIUIICIbI).

OHGpHpOBaTb MMOHATHUAMU: CCKYHIAA INIOCKOCTb, CCHCHHUC MHOT'OI'PAaHHHUKOB.

OOBACHATH MPHUHIIUIIBI TOCTPOSHUS CEUECHUH, HCIIONIB3Ysl METO]T CIIEIOB.

CtpouTh Cce4YeHUsT MHOTOTPAaHHUKOB METOJOM  CJIEJIOB,  BBINOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEpPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHUBY.

Pemate 3aaun Ha HAXOXKIACHUE T€OMETPUUECKUX BETUYHUH MO 00pas3iaM Win
aNropuTMaM, IPUMEHSSI W3BECTHBIE AHAIIUTHYECKUE METOAbl IPU PELICHUU
CTAHJAPTHBIX MAaTEMATHUYECKUX 337a4 Ha BBIYMCICHUE PACCTOSHHUN MEXKIY JBYMS
TOYKaMH, OT TOYKM [JO TMpPsAMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY
CKPEIIMUBAIOIIUMHUCS TPSIMBIMH.

Pemate 3aaun Ha HAXOXKIACHUE TE€OMETPUUECKUX BETUYHUH MO 00pa3iaM Win
aIropuTMaM, IPUMEHSS H3BECTHBIE AHAIIUTHYECKUE METOAbl IPU PELICHUH
CTaHJAAPTHBIX MATEMaTUYECKUX 3aJad Ha  BBIYMCIECHHE YIJOB  MEXIY
CKpPCIIUBAIOIIUMHUCS  TOPSIMBIMU, MEXAY TPSMOM U  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucisate 00bEMBI U TIJIOMIAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nupamMpa) C T[pUMEHEHHEM (OpMyJ; BBIUHMCIATH COOTHOILUEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMHU NTOI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSMU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (DUTypax, MPEACTaBICHHYIO HAa YEpTEekax U
PUCYHKaX.

[Ipumenaty reomeTpuyeckne (akKThl I PEHICHHS CTEPEOMETPUUECCKUX
3aJlay, MpenoJaraloluuX HECKOJIbKO IIaroB PelIeHUs, €CIM YCIOBHS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHnsTh MIPOCTEUILINE IIPOrpaMMHBIE cpencraa u
AJIIEKTPOHHOKOMMYHUKALIMOHHBIE CHCTEMbl IMPHU PELIEHUH CTEPEOMETPUYECKUX
3a1ad.



[IpuBoauTh mHpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh NOJIydYEHHBIE 3HAHMS HA IIPAKTHKE: AHAJIW3UPOBATH pEalbHBIC
CUTyallMl W IPUMEHATHh H3YyYECHHBIE IOHATUSA B IPOLECCE MOWCKA PELICHHUS
MaTeMaTHYeCKd CQOPMYIUPOBAHHOM MPOOJIEMBI, MOJAETUPOBATH pEalIbHbIC
CUTyalluld Ha A3BIKE TE€OMETPUM, MWCCIENOBATh IIOCTPOCHHBIE MOJEIN C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MOHATUNA U TEOPEM, ammapara ajlireOpsbl; pemaThb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEITNYHUH.

11 KIIACC

OnepupoBaTh MOHATHSAMM: LMIMHAPUYECKAss IOBEPXHOCTb, 0Opa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  LMIMHAP;  KOHUYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHNYECKOH TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSCHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3auMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSMU: IIAPOBON CEIrMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CErMEHTA; IIapOBOW CJIOW, OCHOBAHWE LIAPOBOTO CJIOSl, BBICOTA IIAPOBOIO CJOS;
IapOBOU CEKTOP.

Boruncnate 00BEMBI M MIIOWAAM  TOBEPXHOCTEW Tel  BpaLIEHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (pOopMyII.

OnepupoBarh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBINA B cpepy U OMMCAHHBIN
okoJi0 chepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPaLCHHUSL.

BBIYHCIATE COOTHOIICHUS MEXIY TUIOMIAISIMU TOBEPXHOCTEH M 00BEMaMu
MOJI00HBIX TE.

N3o00paxaTh u3ydyaemble (UIYpBl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
duryp: BuzI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, MHTEPIPETUPOBaTh W MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HA YepTexax U
PUCYHKaX.

OnepupoBatTh MOHATHEM BEKTOP B MPOCTPAHCTBE.



BeinonnasaTe ,Z[CﬁCTBI’IH CIIOXKCHHSA BCKTOPOB, BbBIYMTAHHUA BCKTOPOB H
YMHOXCHUA BCKTOpA HA 4YHCIIO, O6’b§ICH$ITI>, KaKMMH CBOMCTBaMH OHM 06J'IaI[aIOT.
HpI/IMCHSITI) IIPaBHJIO ITAPAJIJICIICIIUIICA.

OHCpI/IpOBaTL MMOHATHUAMU: ACKAPTOBLI KOOPAWUHATHI B IIPOCTPAHCTBC, BEKTOP,
MOAYJIb BCKTOpaA, PAaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA, YIoJl MCKIY
BCKTOpaMH, CKAJIIPHOC IMMPOU3BCACHUC BCKTOPOB, KOJNIMHCAPHBIC U KOMIIJIAHAPHBIC
BCKTOPBI.

HaXO,Z[I/ITB CYMMY BCKTOPOB U IIPOU3BCACHNUC BCKTOpPA HA YHUCJIO, YI'OJI MCKIY
BCKTOpaMH, CKAJLIpHOC IIPOU3BCACHUC, PpPACKIAAbIBATL BCKTOp IO IBYM
HCKOJIIMHCAPHBIM BCKTOPAM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAMHAT.

[IpumeHsaATh reomeTpuyeckre (akTbl A PEHICHHS CTEPEOMETPUUECKUX
3a/1a4, IPEAIOJIAraloIliuX HECKOJIBKO I1aroB PELICHUs, €CIIN YCIOBUSA IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemare  mpocTedmme  reoMeTpuyecKHe  3aJadyd  Ha  [PUMEHEHUE
BEKTOPHOKOOPJAMHATHOTO METO/A.

Pemrare 3amaum Ha JOKAa3aTENbCTBO MATEMATHYECKUX OTHOLICHUN U
HaXO0XKJEHUE FeOMETPUUECKUX BEIMYHMH MO 00pa3liaM WiIu aJropuTMaM, IpUMEHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IprmensaTh IPOCTENIINE IIPOIPAMMHBIE cpeacrTaa u
AIEKTPOHHOKOMMYHHMKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX
3aj1ay.

IIpuBoauTh mnpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B NPUPOAE U
YKWA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA NPAKTUKE: aHAJIU3UPOBATH PEaJIbHBIE
CUTyallMd W TPUMEHATHh H3YyYEHHBIE IOHATUSA B MPOLECCE MOHMCKA PELICHHUS
MaTeMaTuyecku C(HOPMYIUPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATH peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUM, MWCCIENOBaTh TMOCTPOCHHBIE MOJEIN C
UCIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATUN U TEOpeM, alnapara ajireopsl; pemarhb
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (unposbie)
o/ IIPOrpaMMbl Konrpoasnsie  IIpakTuueckue o0pa3oBaTe/bHbIe
Bcero padoThI padoThI pecypenl
1 BBenenue B ctepeoMeTpuio 10
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 [MapannenbHOCTh IPSMBIX M IIIOCKOCTEH 12 1
[TeprieHAMKYIIPHOCTH MPSIMBIX M IUIOCKOCTEH

3 12
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHusi, pacCTOSIHUS U YTJIbI 4 1

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

N ni/ HanmeHnoBaHMe pa3je/ioB U TeM (unppoBbre)

(]

i NporpamMmmbl Kontpoabueie | IpakTudeckue 00pasoBaTe/IbHbIe

Bcero padoTbl padoTbl pecypeet




Tena BpameHus

12

OOBEMBI TEN )
BekTopbl 1 KOOPIMHATHI B IPOCTPAHCTBE 10
[ToBTOpEHME, 0606H.[CHI:I€, -
cHCTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

DJIEeKTPOHHbIE
KoanyecTBo yacoB
uudposkie
oOpa3oBaTe/ibHbIE
Ne Kourpoububie | Ilpaktuueckne =~ PECYPCH
n/n padoTbl padoTbI
Tema ypoka Bceero
OCHOBHBIE TIOHSTHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
1 [TpaBuia n3o0pakeHUs] Ha PUCYHKAX: 1
M300pakeHus IIIOCKOCTEH, TapauIeIbHbIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
9 [TonsaTus: nepecekaronyecs MIOCKOCTH, 1
nepeceKaroIuecs npsimasi ¥ IIocKoCTh
3 [TonsATHS: IEpeceKaroIuecs MIOCKOCTH, 1
nepeceKaroIuecs npsimas v IIocKoCTh
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha MTPOEKITMOHHBIX YePTEKAX
HauanbHble cBefieHUs 0 KyOe U mupamu/e,
5 uX pa3BEpPTKU U Mozenu. CeueHus 1

MHOT'OT'paHHUKOB




HauanpHbie cBeieHus 0 KyOe U mupamMue,
ux pa3BEéPTKU U Mozenu. CeueHus
MHOT'OTPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM IIOCTPOCHNU
CTEPCOMETPHUU: AKCUOMBI CTECPCOMETPUU U
CJICACTBUS U3 HUX

TToHsaTHE 00 AaKCUOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

[TonsiTrie 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B
MMPOCTPAHCTBE: NICPECCKAIOIIUCCA,
NnapajiCJIbHBIC U CKPCIIMBAOIIIUECH
MpsSAMBbIC

[TapayteapHOCTB NPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUIECIbHBIE IPSIMBIE B
IIPOCTPAHCTBE; MAPATUIETBHOCTD TPEX
MPSIMBIX




HapaJ'IJ'IeJIBHOCTB MpsAMBIX U IUIOCKOCTEH B

13 npoctpasctse: [lapaniensHoCTh NPSMON U
IUIOCKOCTH

14 VYTibl ¢ COHAIPaBICHHBIMU CTOPOHAMHU

15 VYros Mexay NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE
[TapamiensHOCTB IIJIOCKOCTEM:

17 napajulesbHbIE JI0CKOCTU

18 CBoiicTBa mapayyIeIbHBIX TIOCKOCTEH

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYPBI
Ha TJIOCKOCTH: TETpa’ap, KyoO,
napauleJIenunes

20 [ToctpoeHune ceuennit

21 [Toctpoenune ceueHnit
Kontponbnast pabora mo teme "llpsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapayeapHOCTB NPSIMBIX U TUIOCKOCTEN"
[lepneHAMKYISIPHOCTD IpsAMOi u

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSIMBIC B
MIPOCTPAHCTBE

24 [Ipsambie napasuiesibHble U

NEPNCHAUKYJIAPHBIC K IIIIOCKOCTH




[Tpsimbie napajuiesibHbIe

25
NEPIEHAUKYIISPHBIE K IITIOCKOCTH

26 [Tpu3Hak NeprneHIuKyJIIPHOCTH IPSIMON U
IUIOCKOCTH

97 [Ipu3Hak nepnesauKyJIApHOCTH IPAMON U
IUIOCKOCTH

28 Teopema 0 psIMO¥ ITEPIIEHANKYIISIPHON
IUIOCKOCTH

29 Teopema o npsAMON NepIEHANKYIAPHON
IUIOCKOCTH

30 Teopema o0 psIMO¥ NTEPIIEHAUKYIISIPHON
IUIOCKOCTH
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
PSIMOM J10 IIJIOCKOCTH

32 IlepnieHAUKYIISAp U HAKJIIOHHBIE: PACCTOSHUE
OT TOYKH 110 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[IeprieHAUKY/ISAp U HAKIIOHHBIE: PACCTOSHUE

33 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT

HpHMOﬁ J0 IIITOCKOCTH




[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY
IPSIMOM U TUIOCKOCTBIO
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYT'PaHHOI'O yIJla
37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJIa
[TeprieHIUKYJIAPHOCTD MIIOCKOCTEM:
38 IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[TepnieHAUKYJIAPHOCTD MIOCKOCTEM:
39 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN
41 TeopeMa 0 TpEX nepneHAUKYIIApax
42 TeopeMa 0 TpEX nepHeHANKYIAPax
43 Teopema o TpEX MepHEHIUKYIAPAX




44

KonrtponbHas padora no remam
"TleprnieHIUKYJISIPHOCTD MPSIMBIX U
wiockocTe" 1 "Yribl MeXAy OpSIMbIMU U

IocKocTIMu"

45

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC
OJIEMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OTPAHHHUKH, paaBépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunesn, NpsMOYTOIbHBIN
napajuleeuIes U ero CBOMcCTBa

48

[Iupamuna: n-yroapHas NupaMua, FpaHu U
OCHOBaHME IHPaMHJIbl; OOKOBas M MOJIHAS
[IOBEPXHOCTh NIUPAMUBI; IIPABUIIbHAS U
yCeUY€HHas nupaMuIa




49

[IpaBriIbHBIE MHOTOTPAHHUKH: TOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUJIbHAS
pu3Ma U NpaBUiIbHAS TUPAMKJIA;
[paBUJIbHAS TPEYTOJIbHAS MTUPaAMUIA U
MPaBWIbHBIN TeTpadip; KyO

50

[IpencraBieHue o NpaBUIBHBIX
MHOTIOIpaHHMKAaX: OKTadp, JOAEKa’Ip U
UKOCadP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, TUIOCKOCTH.
DeMEHTbl CUMMETPUH B UpaMuax,
napajuiesenuneax, NpaBuiIbHbIX
MHOTOI'PAaHHHUKAX

52

Brruncnenue 371€MEHTOB MHOTOTPaHHHMKOB:
pEOpa, IuaroHanu, yribl

53

[Tmomane 60KOBOI MOBEPXHOCTH U TOJTHOM
MMOBEPXHOCTHU MPSMOU MPU3MBI, TIIOIIA b
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOM MPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH TIPABHIILHOM ITHPaMHUIBI,
TeopeMa O IO OOKOBOH TTOBEPXHOCTH
YCE4EHHOU IMUPAMHU/IbI




KonTponbhas pabota no teme

55 . 1
MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
o7 O06BEM nupamMuIb1 1
58 O06BEM nupamMuIb1 1
59 O0BEM TUpaMu bl 1
60 O0BEM upamMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIUs
65 3HaHui. [TocTpoeHne ceuennii B 1
MHOT'OI'paHHHKE
[ToBTOpenue, 06o0IIEHHE cCUCTEMaTH3aIUs
66 3HaHW. Berauciienne paccTossHAN: MEXITY 1
JIBYMSI TOYKAMH, OT TOYKH JI0 TIPSIMOH, OT
67 WroroBas koHTpoJsibHAs paboTa 1

TOYKH O0 IIIOCKOCTH, MEXKOY
CKpCHIUBAOIHUMUCA ITPAMBIMU




[ToBTOpEeHME, 0600IIIEHNE CHCTEMAaTHU3 AU
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXIY

68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXITY 1
HPSIMOY ¥ TUIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJIOB MEKAY IUIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoubHbie

padoThI

IIpakTn4yeckue

padoTshI

Jlara
U3YYeHUs

JIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: HeHTp, pajanyc, TuaMeTp;
IUTOMIA b IOBEPXHOCTH Cepbl

B3auMHoe pacnionoxenue cepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
cthepe; miomaas chepsl

N3obpaxenue cdepsl, mapa Ha MIOCKOCTH.

Ceuenus mapa

[unusaapudeckas TOBEPXHOCTb,
o0pa3yromiue UIHHIPHIECKON
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKOMN
MOBEPXHOCTHU

[Mununnap: ocHoBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
TUIOMIA/ b OOKOBOM ¥ IMOJTHOH TTOBEPXHOCTH




N306paxeHne NUINHAPA HA MJIOCKOCTH.
Pa3péprka nnnunapa. CeueHus MIUIMHIpPA
(MI0CKOCTHI0, MapalIeIbHON UITN
NEPIEeHIUKYIAPHON OCH LIMJIUHAPA)

Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU MOBEPXHOCTH, OCh U BepLINHA
KOHUYECKOU OBEPXHOCTHU

Konyc: ocHOBaHue u BepuInHAa,
oOpasyromias 1 0Cb; IUIONIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VY ceu€HHbI KOHYC: 00pasyronue u
BbICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

10

N3o0pakeHne KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHus KoHyca
(TUIOCKOCTBIO, MapauIeIbHONW OCHOBAHUIO,
Y IUIOCKOCTBIO, MPOXOSIIEH yepe3
BEPILUHY)

11

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

12

MHOrorpasHHukK, ONMUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOT'PAHHUK WIH B TEJIO BpaICHUS




ITonsartue 00 00Béme. OCHOBHEIE

13 . N
CBOICTBa 00BEMOB TEN
14 O06BEM UIMHpA, KOHYCa
15 OO0BéM mIapa ¥ mwiomasb cepbl
[TogoOHEbIE TENa B MPOCTPAHCTRE.
16 CooTHoIIEHNS MEX 1y IUIOIAIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI
17 Kontponbnas padota mo temam "Temna
BpamieHus" u "OobemMbl Ten"
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE
19 CrnoxeHne ¥ BRIYMTaHHE BEKTOPOB
20 YMHOXEHUE BEeKTOpa Ha YHCIIO
PasnoxkeHue  BekTopa 1m0 TpéM
21 HEKOMILJIaHapHBIM BekTopaM. [IpaBuio
napaiesnenumnena
Pemienue 3aay, CBSI3aHHBIX C
22 IIPUMEHEHUEM IIPABUII ACUCTBUMN C
BEKTOpaMHU
[IpsmoyronbHas cucTeMa KOOpJHHAT B
23 npoctpaHcTBe. KoopauHatel BeKTopa.

IIpocreiimne 3axa4u B KOOpAUHATAX




24

VYron Mexay BekTopamu. CKanspHoe
MIPOU3BEICHNE BEKTOPOB

25

Beluncrnenue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIA METOT IPU
pEIIeHNY T€OMETPUYECKUX 3a/1a4

27

Kontponbnas pabota o teme "Bektopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpenue, 0000IEHNE 1
cucremMaru3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTaHUMETPUH

29

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

IToBTOpenue, 0000IIEHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4n
TUTAHUMETPUH U METOJIbI UX PELICHUS

31

[ToBTOpenwme, 0600IIEHNE 1
cUCTEMaTu3alys 3HaHu|. 3agaqu
MJIAHUMETPUH ¥ METOJIBI KX PEIICHUS




[ToBTOpeHue, 0600IICHNE 1

32 cucremaru3anus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOpEMBI Kypca
CTepeOMETpUH

33 Wroroas KoHTpOJbHAS paboTa 1

34 [ToBTOpenue, 0600IICHNE U 1
crucTeMaTu3alurs 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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