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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOTo
rOCyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa CPEaHEro O0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMU, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30BaHUIO, M TPAJAMIMA POCCHICKOTO 00pa3oBaHUS.
Peanuzaius mporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUEBBIMU KOMITETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOILIEero
oOpa3oBaHMsl OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUsl OO0y4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MaTeMaTU4YeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYruX y4eOHbIX AUCUUIUIMH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTM M NPOMCXOKIECHUM T€OMETPUUYECKUX
abCcTpakiuii, COOTHOLICHHMH PEATbHOTO M UACATBHOT0, XapaKTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOW SBIEHHM M MPOLECCOB pPEAIBHOIO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOrO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUM U B [IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
ydaluxcs, a TaKKe KAauyeCTB MBIIIJICHHUS, HEOOXOAMMBIX JUIs aJalnTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KakK 00€CIeYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U T'YMaHUTapHOM.

Jlornueckoe MbIlIUIEHHE, (OpMHUpPYEMOE IPU H3YYEHUH OO0YyYaroIMMMCS
MOHSTUMHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIJBUTAThb U OIPOBEPrarhb
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPH PELIEHUH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00JAcCTsIX AESITeNbHOCTU uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaKEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHUS M aKTUBHOTO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM MJESATENBHOCTH,



ABIIACTCA OOHUM U3 MNPOPECCHOHATIHHO BAXKHBIX KayeCcTB, MOITOMY aKTyalbHa
3ajaya (OPMHUPOBaHUSL y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUSI Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPaBICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0Omeo0pa3oBaTebHOE U OOIIEKYJIbTYpHOE Ppa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrneueHHe  BO3MOXKHOCTH ~ NPHOOpEeTeHus U
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUM,
cneuu(UIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOIHKEHUST 00pa30BaHUsA
10 CHENUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCTIOJIb30BAHUEM I€OMETPUHU.

[Iporpamma mno reomerpur Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromMXCcsi CPeIHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHEHHIA
Ha ypOBHE OCHOBHOTO o0miero obpaszoBanusa. TakuM oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTUYeCKHE yYMEHUS, CBS3aHHBIC
co cnenu(pUKOd TEOMETPUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETpuio Oosee
riyOOKO, €CiM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATLHON JAEATEIbHOCTH.

JIoCTH)KEHME 1IeJIM  OCBOCHHUS TMPOTrpaMMbl O0ECHeYMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3aday. [IpHOpUTETHBIMH 3aJadyaMH  OCBOEHHS Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYPBl M OCO3HAHUE €€ B3aMMOCBSI3U C OKPY)KAIOIIUM MUPOM;

o (¢opMHpOBaHHE TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIlCHUs
KaK 0 BOKHEHIINX MaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONINX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS] OKPYKAIOIIECTO MHUPA;

o (¢opmHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX MU B
pearbHOM MHUpPE MHOTOT'PaHHHUKH U TeJla BPaIICHUS;

e OBJIAJICHUE METOJIaMU PEIICHHUS 33/1a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GdopMHpOBaHHE YyMEHHUS OIECPHPOBATH OCHOBHBIMH TOHSATHSMH O
MHOT'OTpaHHHMKaX ¥ TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOPUTMaMH  pEIIEHUS  OCHOBHBIX  THIIOB  3ajad;
dopMupoBaHHEe YMEHHS  TPOBOJUTH  HECIOXKHBIC  JIOKA3aTeIbHBIC
paccyXKIeHHs B XOJ€ DELICHHMsS CTEPEeOMETPUYECKHMX 3aJad M 3ajad ¢
NPaKTUYECKUM COJIEPKaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABATEIbHON  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIeBaHTHOU
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JIPYIUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HA S3BIKE
T€OMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pellaeMbIX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpEeAeIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOIO
MBILUIEHUS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NalbHENIIEMY U3YUYEHHIO PEAMETA.

[Tpenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalxcs B Kypce CTEPEOMETpPUM IPOBOJAUTCSA 3a CYET pEIIEeHUs 337ad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HaIrJIIHOCTh, a OIIEpUpPOBAaHUE O0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbI 1 KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcss HE TOJBKO IO COJEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
0o0Oy4eHusl Ha YPOBHE CpeHEro oOLIeEro 00pa3oBaHus.

ConepxxaHnue 00pa30oBaHUS, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM IO TojaM OoOydeHus,
CTPYKTypUpPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAQJCHHE T'€OMETPHUYECKUMU
NOHATUSMU U HaBbIKAMHU OCYLIECTBJIISIOCH MOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
cOOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T€OMETPUYECKUX IPENCTABICHUN OO0yYaroMXCs, pacliupss U
yriayousist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reometpun orBoautcesa 2 yaca B Heaento B 10 kiracce u 1 yac B
Henemo B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxkeHne MNpsMbBIX B NPOCTPAHCTBE: IEPECEKaAIOIIHECs,
NapajulesIbHble W CKpeluBaromuecs npsmele. llapamienbHOCTs NpsAMBIX H
IJIOCKOCTEW B NPOCTPAHCTBE: MapAJUIEIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; NAPAILIEIBHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJl MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH IIJIOCKOCTEN: IapajulesIbHbIE IIJIOCKOCTH; CBONCTBA
napajuleNbHBIX TuIocKocTe. [lpocreiiine mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenume]]; HOCTpPOEHUE CEUSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIIEHIUKYJISPHBIC MPSMbBIE B
IIPOCTPAHCTBE, NPSMBIE NapPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
MEPIEHINKYJIIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY MNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA yroia JBYTPAaHHOIO  yIJIA.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 70  IUIOCKOCTH,  MpoeKius  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHAMKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHINKYJIIApax.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBbI; IpsiMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE MUPAMMJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHU/IBI; TPaBUIIbHAS U
yCeu€HHas MNHpaMyuja. OJNEMEHThl Npu3Mbl M nupamuiasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHUPAMHUIA; NPAaBUJIbHAS TPEYroJibHas MNHpPaMUAA W IPABUIbHBIN
TeTpa’dap; KyO. IlpencraBienre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozeka’ip u ukocasap. CeueHus: Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOMH,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruuciaenne S1eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHM, TeopeMa O OOKOBOW TMMOBEPXHOCTH WPSIMOM TMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM W TMOBEPXHOCTH MPaBUJIBHOM MUpPaAMUIBL,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHstue 006 00BEMe. OOBEM
MAPAMU/JIBI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpXHOCTEH, 00bEMaMU MTOJOOHBIX TEI.

11 KIIACC

Tesia Bpaimenus

[umuaapuueckas MOBEPXHOCTb, oOpa3yrorue UJIMHIPUYECKOM
MOBEPXHOCTH, OCh UWIMHIPHUYECKONM TMOBEPXHOCTH. LlWiMHAp: OCHOBaHUS U
OOKOBasi TMMOBEPXHOCTh, OOpa3zyroImas W OCh, IUIONIAJb OOKOBOW W TIOJHOMN
MOBEPXHOCTH.

KoHnueckas moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHOocTH. KOHYC: OCHOBaHME M BepIrHa, 00pasyromas
U OCh;, IUIOMAQAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrollie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, IUAMETpP; IJIOMIAJb MMOBEPXHOCTU CREpHI.
B3aumMHoe pacnonoxxeHnue chepbl U MIOCKOCTH; KacaTelabHasi TUIOCKOCTh K cepe;
10 hL CHEpHI.

N300paxenue Tea BpallieHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuy Ten BpalieHHMss UM MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onMCcaHHBIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumneaa u ciaeacteus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u oAb chephl.

[logoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
NOBEpXHOCTEH, 00bEMaMuU MOTOOHBIX TEI.

Ceuenus wmwimMHApa (AapaJUIeIbHO M NEPHEHAMKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajuiebHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CeYeHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B pocTpancTBe. ClI0KeHUe U BEIUMTaHHE BEKTOPOB.
YMHOKeHuEe BeKTOpa Ha yucio. Pa3noxenne BekTopa 1o TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWI JACHCTBUU C BekTopamu. [IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTtopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropamMu. CKalsipHOE MNpPOU3BEJICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay OpsIMbIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocuTaHMe:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIUU 00YUYaOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJi€Ha POCCHIMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IWYHBIX CTPYKTYp, SBICHUM,
NporeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCHI WU Tp.), YMEHHEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON UACHTHYHOCTH, YBAKCHHUSI K
IPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHMH B APYTHX HayKax, TEXHOJOTHUSX, cepax

HKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoro Hapo/a;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAs ACTETUKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peleHnn, pacCyXICHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEMaTUYECKWE 3HAHUA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0POBbIO (30pOBO€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTb); ¢duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030POBUTEIILHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIEC IIAHBI;



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSKCHHH BCEH JKU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO 3KOJIOTHYECKON KYJIbTYPbl, MOHUMAHHEM BIIASHUS
COLMATBHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUAIBHOM
cpedbl, OCO3HAHHEM TJIOOAJTBHOTO  XapakTepa OKOJOTHYECKHX  MpolieM;
OpHCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYECKUX 3HAHWUU JUIsS pelICHUs 3a1a4 B
00acTH  OKpYXKaloleH Cpeipl, IUIAHUPOBAHHMS TIOCTYIIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJICTBUH JIJIsl OKPYKAFOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTUs HAyKM W  OOLICCTBEHHOW MPAKTHKH, I[OHMMAaHUEM
MaTeMAaTHYeCKOM HayKu Kak c(epbl 4YeIOBEYECKOH JeATENIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJISI PAa3BUTHS I[MBWJIM3AINW, OBIIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYID M HCCIICIOBATECIILCKYIO JICSITCILHOCTD
WH/IMBUYaJIbHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmeUsAMU, YHUBEPCAIbHBIMU Pe2YTISIMUBHBIMU OetCMBUSMU.

1)  Vuusepcanvuvie = nozmaeamenwvmvle  Oeticmsus,  obecneuusarom
Gopmuposanue 06a308biX KOSHUMUBHLIX NPOYECCO8 00OYUarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa;  NpuMeHeHue  J10SUYEeCKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHutl pabomams ¢ ungopmayueti).

Bba3oBble JJoruueckue J1eiicTBHA:

e BBISBJIATH U XapaKTEPH30BATh CYIISCTBEHHBIC MIPU3HAKKA MATEMaTHICCKUX
00BEKTOB, TOHATHN, OTHOIICHWNA MEXIY MOHITHAMU; (HOPMYyIUpOBAThH
OTpe/ie]ICHUs]  TOHATWN;, yCTAHABIMBATh CYIICCTBEHHBIN  MPU3HAK
KJIaCCU(UKAIMK, OCHOBAHHUSA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYMs B (aKkTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C WCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOIbBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpATh HauboJee MOAXOIAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarebCKue 1eHCTBHSA:

e HCIOJB30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUre, MpodeMy,
yCTaHABJIMBAaTh HCKOMOE€ W  JaHHOe, (OpMHUpOBAThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSMU, TIPOIECCAMU;

e CaMOCTOSITENPHO (HOPMYIMPOBATH OOOOIICHUSI M BBIBOJBI IO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMAILIMK, JAaHHBIX, HEOOXOJIMUMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUIeHUs 3a]1a4uu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHHUKOB  PA3UYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUIOB U (JOPM TIPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIUIO, IPEICTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuuseepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

OO0menue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJly PEUIEHUs 3aa4l, KOMMEHTUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYK/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pELIEHMs; COINOCTaBIATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JManora, OOHapy»XMBaTh pa3linuue W CXOJICTBO IMO3ULIMIA; B
KOppeKTHOU popme hopMyTupoBaTh pa3HOTIaCcHsl, CBOM BO3PAKEHUS,;
NPEACTABIATh  PE3yJbTaThl  pEIICHWS  3aJayd,  JKCIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIMTOPUH.

CoTpyaHu4ecTBo:

3)

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOHM W
WHIUBUTyIbHOW pabOThI PU PEIICHUH YUYEeOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOUM JEeATEIHHOCTH, IUTAHHUPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiATh BUABI pabOT, JOTOBapUBATKLCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHUSI C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT IO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanmus:

COCTAaBJISITH IJIaH, AJITOPUTM PELICHUS 3a]1aui, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB B COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TO3HABAaTEIbHOW pediaeKcun Kak OCO3HAHMS
COBEpUIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIeTh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3aauu;

NPEABUNIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJCHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M MU YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WM HENOCTHKEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAUTh OIMIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPSIMas, INIOCKOCTb.

ITpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHIMU: NMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSIMBIX
U IUIOCKOCTEHN.

KnaccuguuupoBaTe B3aUMHOE pAaCIIOJIOKEHHE TPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JBYI'PAHHBIM yroyl, I'paHU JABYIPAHHOTO YIJIa,
peOpo BYrpaHHOTO yriia; JUHEWHBINH Yrojl ABYTPAHHOIO yIia; TpajycHas Mmepa
JBYTPAHHOTO yTia.

OmnepupoBaTb NOHATUSAMM: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbINA
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBWIbHBII MHOTOI'PaHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOTIOIPAHHMKOB (MHMpaMula; MPU3MA,
IPSIMOYTOJIBHBIN Mapauieenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuy (BBIIYKJIbIE W HEBBINYKJIBIE MHOTOTPAaHHMKH; IPaBHJIbHBIC
MHOTOTPaHHMKH; PSMBIE U HAKJIOHHBIE IIPU3MBI, [TAPAJIEIIECTIUIIC bI).

OnepupoBaTh MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METOJ CJIEOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJAOM  CJIEAOB,  BBIIIOJIHATH
(BBIHOCHBIE) IUIOCKME YEpPTE)KU W3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUIyp: BHI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOKJAEHUE TEOMETPUUYECKHUX BEJIMUMH MO 00pa3uaM Hin
QITOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl NPH PELIECHUU
CTaHJapPTHBIX MaTEeMaTUYECKUX 3a/1a4 Ha BBIUYMCIICHUE PACCTOSHUN MEXIYy IABYMs
TOYKAMM, OT TOYKM JO TMPsAMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiate 3a1aun Ha HaXOKJAEHUE TEOMETPUUYECKHUX BEJIMUMH M0 00pa3uaM Hin
QITOPUTMaM, TNPUMEHSISI W3BECTHbIE AHAIUTUYECKHE METOJbl IPH PELICHUU
CTaHJApPTHBIX MaTeMaTUYeCKUX 3aJady Ha BBIYUCIEHHE YIJIOB  MEXIY
CKpEIIMBAIOIIMMUCA MPSIMBIMHU, MEXAY MNpPAMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnate 00bEMBI M MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOLIEHUS MEXIY
IUTOIIA/IIMU TTOBEPXHOCTEH, 00bEMAMU MOT0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHMIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

ITpumensTh TeomeTpuueckue (HaKkThl Ui PELIEHHUs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOHM (opMe.

[IppuMeHATH NPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUECKHX 3a/1a4.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HaA IPAKTUKE: AHAJIUM3UPOBATh PEATbHBIE
CUTyallUM W IPUMEHATh HW3YYCHHBIC IIOHATHS B IHPOLECCE IOMCKA PELICHUs
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIE€OMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUYECKHUX MTOHATUI U TEOPEM, anmnapara ajreopbl; pemarb
IIPAKTUYECKNE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KJIACC

OmneprpoBaTh MNOHATUSAMHU: LUJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKONM  IMOBEPXHOCTH;  LWIMHApP,  KOHUYECKass  IOBEPXHOCTb,
o0pa3yrolne KOHUYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpaiieHus (IUJIMHAP, KOHYC, cepa u map).

OOBSCHATH CIOCOOBI MOTYYEHUS TE BPALLIECHHUS.

KnaccuduiupoBaTe B3aMMHOE pacnoloKeHue chepbl U MIIOCKOCTH.

OmneprpoBaTh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMeHTa; IIApPOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOLIAAM  IOBEPXHOCTEH Tel  BpaLICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh MNOHATUSIMM: MHOTOIPDAHHUK, BIHMCaHHBIH B cdepy u
ONMMCaHHBIN OKOJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WU TEJO
BpaLICHUS.

Bb4ucasTh COOTHOLIEHUS MEXY IUIOIAISMHU MOBEPXHOCTEN M 00bEMaMU
IMOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonaHATE (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
¢duryp: Buz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHMsI TEJ BPALLCHMSL.

W3Bnekatb, HWHTEpPOPETUPOBATH U NpeoOpa3oBbIBATH HMH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
pPUCYHKaX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINIONHATE  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTaHUS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBICHIThH, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IprMeHATH PaBUIIO NTapajuIeNIeIUIENA.

OnepupoBaTh NOHIATHSMU: IEKAPTOBBI KOOPJIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOpPaMH, CKAJIPHOE IIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxomuTh cymmy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJsIPHOE IPOM3BEIAECHUE, PACKIAABIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensiTe TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAroB PELICHHUs], €CIIN YCIIOBHS IIPUMEHEHUS
3aJ1aHbl B IBHOM (opMe.

Pemare mpocreiimme reoMeTpU4ecKUe 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemrate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKMX OTHOLIEHUU U
HAX0XKJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3lam Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh HpoCTEHIIHE MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOIMTH NpHUMEpPHl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MONMY4YEHHBbIE 3HAHUA HA IPAKTUKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallUM Ha $A3bIKE TIE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapara ajireopsl; pemarb
IIPAaKTUYECKUE 3a/1a4U, CBA3aHHBIEC C HAXOKICHUEM F€OMETPUYECKHUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabubie IIpakTuyeckue
n/n NpOrpamMmsbl Bcero o0pa3oBarte/ibHbIC
padoTsbI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U MJIOCKOCTEN
3 [lepneHUKyYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAYy NPSIMBIMU U TITIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEHME: CEUECHMS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE

HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (ipp )

NPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE

padoThI padoThI
pecypcbl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHme, 06001IEHNE, . 1

cUcTeMaTH3allus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE IIOHATHUS CTEPEOMETPHUU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n300pakxeHUs: Ha PUCYHKAX:
n300paskeHus MII0CKOCTEH, MapaieIbHBIX
IPAMBIX (OTPE3KOB), CEPEINHBI OTpe3Ka

[TonsiTust: mepecexarouecs MIOCKOCTH,
nepeceKaroImecs npsmasi ¥ IioCKOCThb

ITonsTus: MEPECCKAIMNECH IIIIOCKOCTH,
MEpECCKarIMrECA IpsAMas U IMI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX YepPTekKax

HauanbHble cBeleHHs 0 KyOe U THpamMue,
ux pa3BEépTku U Mojenu. CedeHus
MHOT'OI'PAHHUKOB

HavanpHbIe cBeieHHs 0 KyOe ¥ TUpaMue,
ux pa3BEpTKU U Mojaenu. CeueHus
MHOTOIPAaHHUKOB

[TousTHE 00 aKCMOMATHUYECKOM
MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX




TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HIX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX

10

[NousTHE 00 aKCMOMATHUYECKOM
MOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI
CTepeOMeTpI/II/I U CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue NpsiMbIxX B
IIPOCTPAHCTBE: MepeceKarorecs,
napasuleJIbHbIe U CKPEIIMBAIOIINECs
psIMbIE

12

[TapanienbHOCTh NMPSIMBIX U MJIOCKOCTEN B
MPOCTPAHCTBE: MapaieNbHbIe PSMBbIC B
MIPOCTPAHCTBE; MapaJUIETbHOCTD TPEX
IPSIMBIX

13

[TapanienbHOCTh NMPSIMBIX U MJIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPAMON 1
IJIOCKOCTH

14

Vsl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapaniaenbHOCTh MIOCKOCTEM:
napajiCJIbHbIC MJIOCKOCTHU

18

CBolicTBa mapajuiebHbIX IIOCKOCTEHN

19

[IpocrTeiine mpocTpaHCTBEHHBIE QUTYPHI
Ha TUIOCKOCTH: TETPadp, KyO,




napajuieenuIe

20 [TocTpoenue ceuenuit

21 ITocTpoenue ceueHunit
KonTponpHas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOU 1

23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIEC TIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie mapasienbHbIe U
NEePHEHAUKYISIPHBIE K ITIOCKOCTH

25 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSMON U
IUIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
MIJIOCKOCTH

73 TeopeMa 0 IpsIMOM ITEPIIEHIUKYIIAPHOU
IUIOCKOCTH

79 Teopema o mpsiMON NEPIEHANKYISIPHON
MIJIOCKOCTH

30 Teopema o mpsIMOY EPIEHANKYIISIPHON
MIJIOCKOCTH
[lepnenauKynsip 1 HaKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH [0 IUNIOCKOCTHU, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

0 [lepneHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIIIOCKOCTHU, PACCTOSIHUEC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTHU, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TepieHAUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM J10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSMOU U TIIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJl
JIBYTPaHHOIO yria
[leprieHAUKYIAPHOCTD INIOCKOCTEM:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN
[leprieHIUKYIAPHOCTD INIOCKOCTEM:

39 IPU3HAK NEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN
[leprieHIUKYIAPHOCTD INIOCKOCTEM:

40 IIPU3HAK NEPIECHAUKYIIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEX nmepHeHIUKYIApax

42 Teopema o Tpéx neprneHauKyIsIpax

43 Teopema o TpEX nmepHeHIUKYIApax
KonTtponbHas pabora mo Temam

44 "I[lepieHANKYIAPHOCTD NPSIMBIX U

Al

mIockocTe" u "Y sl MeXAy NPSIMbIMU U




mwIockocTsIMu"

45

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPDAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

46

[Ipu3ma: n-yronbHas npu3mMa; rpaHu U
OCHOBaHUS IPU3MBI; IIPsIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

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

48

IInpamua: n-yrojabHas NMpaMHUAA, TPAHU U
OCHOBaHUE MUPaMUJIbL; OOKOBasI U MOJIHAS
MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeuE€HHas MUpaAMHUIA

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
npu3Ma U NpaBuiIbHAs THPaAMUIA;
IpaBUJIbHASA TPEYTOJIbHAS MUpaMUa U
MPAaBWIbHBIN TeTpadip; KyO

50

[IpencraBnenue o MpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTadIP, HOACKAIP U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NIPSIMOM, INIOCKOCTH.
DNEeMEHTB CUMMETPUH B TUpaMuax,
napajuieienuneax, NpaBuiIbHbIX
MHOI'OIPaHHHUKAX




Brraucienue 3J1eMeHTOB MHOT'OT'PpaHHUKOB:

32 pé6pa, TuaroHau, yribl !
[Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM
53 MOBEPXHOCTH NPSIMOM TPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopemMa 0 OOKOBOIA
MOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MIPABIIILHON MUPAMUJIBI, !
TeopeMa O TUIOIMIAIH OOKOBOI MOBEPXHOCTH
YCEUYEHHOW MUPAMUBI
55 KoHnTtponbHast pabota mo Teme |
"MHororpaHHuku"
56 [TonsiTre 06 06bEME 1
57 O0BEM nupamMuIsl 1
58 O0BEM TUpamMuIbI 1
59 O0BEM nupamMuIsl 1
60 O0BEM TUpamMu bl 1
61 O0BEM TPU3MBI 1
62 O0BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATHU3AIIHS
65 3HaHui. [locTtpoeHne ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEeMATHU3AIIHS
66 3HaHWW. Bbrunciaenne pacCcTosHUN: MeXay 1

JBYMS TOYKaMU, OT TOYKH 10 NPSIMOH, OT




TOYKH OO0 MIOCKOCTH, MCIKIAY
CKpCIIUBAOIHUMHUCS ITPAMBIMU

67 Hrorosast KoHTpoOJbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIUKcCieHUE YTIIOB: MEXITY

68 CKPEIIMBAIOIIUMUCS TPAMBIMU, MEKITY
MPSIMO M TNIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

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

B3aumMHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTenbHas INIOCKOCTh K
chepe; uiomaas cheps

N3ob6paxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y gpruveckas mOBEpXHOCTb,
o0pa3yoIne MUIHHIPUIECKON
MMOBCPXHOCTHU, OCb L[HJIHHI[pPI‘-IeCKOﬁ
TOBEPXHOCTHU

[{nuHap: OCHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPaA HA TUIOCKOCTH.
Pazpéprka nmmmnapa. Ceuenust

IUIUHIAPA (TTIOCKOCTHIO, TapaJIeTbHOM
WM NIEPIEHAUKYIISIPHOM OCH LIWJINHIPA)

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOHW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILNHA,

8 oOpa3yromas 1 0Ch; TJI0MAb OOKOBOM 1
MOJHON MOBEPXHOCTH
Yceu€HHBII KOHYyC: 00pa3yronye u

9 BBICOTA; OCHOBAaHHUA M OOKOBas
MOBEPXHOCTh
N306paxkeHne KoHyca Ha MI0CKOCTH.
Pa3Béprka koHyca. CeueHus: KoHyca

10 (III0CKOCTHI0, MapalIeIbHON
OCHOBAHHIO, 1 MJIOCKOCTBIO, IPOXOISIICH
4yepe3 BEPIINHY)

1 Komb6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, ONMMCaHHBINA OKOJIO

12 cdepsl; cepa, BIUCaHHAS B
MHOTOTPaHHUK WX B TEJIO BpallleHUs

13 [TonsTre 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TeN

14 O0BéM uIMHIIpa, KOHYCa

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

16 CooTHoIeHNs MEXy ITOIAISIMHU
MOBEPXHOCTEH, 00hEMAMHU MOTOOHBIX TEJ

17 Kontponbnas padota o temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB

20 YMHOXKEHHE BEKTOpa Ha YUCJIIO




21

Pa3noxxenue Bektopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuienenumneaa

22

Pemenue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JENCTBUH C
BEKTOPAMHU

23

[TpsMoyronbHas cucreMa KoOOpIuHaT B
npoctpancTse. KoopauHaThl BEKTOpA.
IIpocreiimue 3aga4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CKalnsipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Beruncrnenue yrioB M1y NpsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELICHUU TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHUE, 0600MICHNE 1
CUucreMaru3anus sHaHuii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHuEe, 06001ICHNE 1
CUcreMarui3anus sHaHuii. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpeHuEe, 06001ICHNE 1
cUcTeEMAaTHU3alnsI 3HaHUH. 3amaun
TUTAHUMETPUHU M METOJIbI UX PEIICHHS




[ToBTOpeHuEe, 06001ICHNE 1

31 cucTeMaTu3anys 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOMBI X PEIICHUS
[ToBTOpeHmEe, 0600IICHNE 1

0 cucremMaruszanus 3HaHui. OCHOBHBIE !
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HToroBast KOHTpOJbHAs paboTa 1

14 [ToBTOpEHME, 06o6meH1:Ie u |
CHCTEMaTH3alNs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHIEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, Axunoneproe oomectBo «M3narensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET








