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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHETO OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJIi CaMOpPA3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHATHLHON MaTeMaTHYECKOM
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHUYECKOW HAyKOW SBICHUM H MPOLECCOB PEAIBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUamuxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX Jisi ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OAHMM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
MOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIWHSAET pa3Hble BUABI yU4EOHOM U TPYIOBOM NESITETBLHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO BaXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (GopmMupoBaHus y 00yYaroUuxcsi MPOCTPAHCTBEHHOI'O MBIIUICHHS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM UCIIOIH30BAHUEM I€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTBH OOIIME MAaTeMaTHUYECKHUE YMEHUS, CBS3aHHbBIC
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne Uen OCBOEHHS MPOrpaMMbl OOECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIUM MHPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

o (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexaxX, MOJACIAX H B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH DEIICHUS 3a/lay Ha MOCTPOCHHS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarmuxcs, IMO3HABATEIHHOM  aKTUBHOCTH, HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPHU H3YyUYECHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
reOMETPUHU U CO3[1aBaTh FEOMETPUUECKHE MOEIU, IPUMEHSITh OCBOSHHBIN
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, THTEPIIPETUPOBATh U OLICHUBATH MOIYYEHHBIE PE3YNIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza MPOBOAUTCS C ONOPOM Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIJTHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOIO COACPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukn», «IIpsiMble U TNIOCKOCTH B MPOCTpaHCTBEY», «Tena BpalieHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4UTOOBI OBJIAJICHHE TIE€OMETPUUYECKUMHU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOUAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenue reomerpun oTBOAUTCS 2 yaca B Hepenro B 10 kiacce u 2 yaca B
Heaemo B 11 kmacce, Bcero 3a niBa roja o0ydenus - 136 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUIOCKOCTE B IIPOCTPAHCTBE: IApajUIeNIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
NAapaJUIENIbHOCTDh TPEX MPSAMBIX; MAPAIENBHOCTh NMPSAMOW U IUIOCKOCTH. YTIIBI €
COHAIPAaBJICHHBIMA CTOPOHAMH; YroJd MEXAYy NpSIMbIMA B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajieenunesa; NIoCTPOCHHE CEUEHU.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINKYJISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TEOpEeMa O NPsIMOH
NEPIECHAUKYIIAPHON IIJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YOl MEXAY IPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT M[psAMOM [0  IJIOCKOCTH,  MpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  INEPHNEHIUKYJISAPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronbHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBAaHME MUPAMHU/JIbl; OOKOBAs ¥ MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPAaBUJIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOI'OTPaHHUKU: IOHATHE NPABUIBHOIO MHOIOTPAHHMKA; IPAaBUIIbHAS IpU3Ma U
IpaBUJIbHAS NUPaMUJa; NPAaBUIbHAA TPEYrojbHAS IHpPaMHUIAa W IPAaBUIBHBIN
TeTpadip; KyO0. IlpencraBieHne o mpaBWIBHBIX MHOTIOTPAHHHUKAX: OKTa’dp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMmerprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
IIPaBUJIbHBIX MHOTOTPaHHUKAX.



BblunciieHne 3€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JMaroHanu, YIJIbL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUlomAad yceu€HHoW mnupamuibl. [lonstue o0 o0BéMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMMOBEpXHOCTU. LlMIWMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONIAJAh OOKOBOW W TIOMHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CEpHI.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 06 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenusi mwiuMHiapa (mapajuieibHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. lIpsAmoyroneHas cucrema



KoopAauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amaud B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIEHAa POCCHUICKOro O0OIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K WCMOJBb30BAaHUIO ITUX JOCTIDKCHUN B JPYyrux Haykax, TEXHOJOTUAX, chepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JIESITEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMCHHUS TIPUMCHATh MaTeMaTHYeCKHWE 3HaHHSI B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MATEMAaTUYECKOW HAIIPAaBIEHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIMEd HA MPUMEHEHWE MAaTEMATUYECKUX 3HAHWUW U1 PElIeHUs 3ajay B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECcco8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY IMOHATUAMH; (OPMYIUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATENbHBIC, €IWHUYHBIC, YaCTHBIE WM OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJOB U 0000IIECHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJI PElICHUs 3aauH;

e BbIOMpaTh HMH(DOpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJEKHOCTh uH(popMaLH o CaMOCTOATENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOUHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKJeHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npo0JieMBbl, pelIaeMon 3a/1auu, BbICKa3blBaTh UJI€U, HAllCIEHHbIE HA MIOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJabTaTbl  pEIIEHUs  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTbHON paOOThI MPU PEIICHUH YIEOHBIX 3a7a4; TPUHUMATH 1ENTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopmax padboThl (00CYyKaeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsl MAaTEMaTHYECKOUN 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUAM, OOBSICHSITH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX NPHU PEIICHUH
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrjia; JIMHEWHBIN Yroj ABYIPAaHHOrO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMHla; NpuU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHATHIMHE: CEKYIIas TNIOCKOCTh, CEYeHNE MHOTOTPAaHHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJE/OB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3amaun Ha HaXOXKJIECHUE TEOMETPUUYECKUX BEIMYUH 10 o0pas3iam Hiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS ~ TMPSIMBIMH, MEXKIY TMpsIMOH M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMM: CUMMETpPUS B MNPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTh reoMerpuueckue (axKThl JJIs PEHICHUS CTEPEOMETPUUYECKHUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaUTE NpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE W
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CGHOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00BEMBI M MIIOMIAM  TOBEPXHOCTEH T  BpalleHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYuciisiTh COOTHOMICHHSI MEXIY TUIOMIAASIMU TMOBEPXHOCTEH U 00bEMamMu
IIOJOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHsI BEKTOpa Ha YUCIIO0, OObSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1at0T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amayn Ha [10Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUW W
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATHUS B IPOLIECCE IIOUCKA PEIICHUA
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAaKTUYECKUE 3aa4l, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3iesioB U TeM
MPOrpaMMbl

KoanuectBo
4acoB

JIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypcsl

Beenenue B crepeoMeTpuio

10

IIpsiMBIE U IIOCKOCTU B IPOCTPAHCTBE.
[TapayenpHOCT NPSMBIX U TUIOCKOCTEN

12

IlepneHAUKyISAPHOCTD MPSAMBIX U
IJIOCKOCTEN

12

Vs MCKAY MPAMBIMHA U IINIOCKOCTAMU

10

MHororpaHHuKH

11

OOBEMBI MHOTOI'PaHHUKOB

~N oo B

HOBTOpeHI/IeI CCUYCHHA, PACCTOSAHUA U YTJIbI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68

11 KIIACC

Ne i/

HaumeHoBaHMe pa3iesioB U TeEM
NMporpaMMbl

KoanuyecTBo 4acoB

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTesibHbIE

pecypcbl

Tena BpameHus

24

OO0BEMBI TEN

BekTopsl 1 KOOpIUHATEI B
POCTPAHCTBE

22

[ToBTOpenwue, 060061IeHNE,
cUcTeEMaTHU3alus 3HaHUI

13

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuectBo
JaCOB

Jara usydyenus

IJIaH

dakr

DJIeKTPOHHBIE
uudpossbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHbBIEC TTOHATHUS
CTEPEOMETPHUH: TOYKa,
npsiMasi, TOCKOCTb,
npocTpancTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: N300paKeHUS
IUIOCKOCTEH,
MapaIeIbHbIX TPSIMbBIX
(0Tpe3KoB), cepeIMHbI
oTpe3Ka

Tlonsns:
IepeceKaromecs
IIOCKOCTH,
MepeceKaronIecs npsmas
M TNIOCKOCTD

IlonsTus:
IepeceKaronmecs
IUIOCKOCTH,
nepeceKaronmecs npsmas
M TNIOCKOCTD

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUe
MHOTOTPAaHHUKOB Ha
pPUCYHKAX, Ha
MIPOSKIIMOHHBIX YePTEkKAX

HauanbHble cBeieHUs O
KyOe U mupamMuie, ux
Pa3BEPTKU U MOJEIN.
CeueHust MHOTOTPaHHUKOB

HavanbHble cBeneHus o
KyOe U mupamMuie, ux
Pa3BEPTKU U MOJEIH.
CeueHust MHOTOTPAaHHUKOB




Ilonsitre 00
aKCHOMAaTHYECKOM
MMOCTPOCHUU
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUHN U
CJICACTBUA N3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
[IOCTPOCHHUH
CTEPCOMETPHUH: aKCHOMBI
CTEPEOMETPUH U
CJICACTBUA N3 HUX

ITonsitre 00
AKCHOMATHYECKOM
MTOCTPOCHHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

10

Ilonsarue 00
aKCHOMATHYECKOM
MMOCTPOCHUU
CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUHN U
CJICACTBUA N3 HUX

11

B3anmuoe pacrnionoxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaronmecs,
napasuieNibHble U
CKpEIIUBAIOIINECS TPIMbIC

12

[TapamienbHOCT IPSIMBIX
U TUIOCKOCTEM B
IIPOCTPAHCTBE:
IapaJiIeJIbHBIE NIPSIMBIC B
IIPOCTPAHCTBE;
[1apajuIeIbHOCTb TPEX
IIPSIMBIX

13

14

[TapanneapHOCTh MPAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapauienbHOCTh IPAMOU
U TJIOCKOCTH

VYTIIBI C COHANPAaBICHHBIMU




CTOpPOHAMH

15

VYroa Mexay NpsMbIMU B
IIPOCTPAHCTBE

16

Yron Mexay npsSMbIMU B
MIPOCTPAHCTBE

17

[TapannensHOCTD
MIOCKOCTEH:
napajuiesIbHbIC TUIOCKOCTH

18

CRoiicTBa mapamieabHBIX
IJIOCKOCTEMN

19

[Ipocreiimue
IIPOCTPAHCTBEHHBIE
(burypsl Ha MIOCKOCTHU:
TeTpa’ap, Kyo,
napasuiesienume

20

[TocTtpoeHue ceuenuit

21

[Toctpoenue ceuenuit

22

KonTpoabnas pabora nmo
Teme "Ilpsambie n
IJIOCKOCTH B
NPOCTPAHCTBe.
IMapajuiebHOCTH
NPSIMBIX U IUI0CKOCTei "

23

[lepnieHIUKYISIPHOCTD
IPSIMOH U IUIOCKOCTH:
NEePIEHAUKYIIPHbIE
IpsIMbIE€ B IPOCTPAHCTBE

24

[IpsiMble napaenbHble U
NIEPIECHIUKYJIIPHBIE K
IJIOCKOCTH

25

[IpsimMble nmapannensHble U
MIEPIEHIUKYIISPHBIE K
IIJIOCKOCTH

26

[Tpu3nak
MEePIEeHIUKYIIPHOCTH
MIPSIMOM U TUIOCKOCTHU

27

IIpu3Hax
MEPIECHIUKYIIPHOCTU
MPSIMOM U TUIOCKOCTH

28

Teopema o npsmoit
NEPIEHIUKYIIIPHON




IIJIOCKOCTH

29

Teopema o npsamoi
NEPIEHIUKYIIPHON
IJIOCKOCTH

30

Teopema o npsimoit
NEPIEHIUKYIIAPHON
IIJIOCKOCTH

31

Ilepnienpukynsp u
HAKJIOHHBIE: PACCTOSTHHUE
OT TOYKH 10 IINIOCKOCTH,
paccTosiHue OT MPSAMOU 110
IIJIOCKOCTH

32

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IJIOCKOCTH,
paccTosiHue OT MPSMOU 10
IJIOCKOCTH

33

34

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTossHUE OT MPSIMOM 10
IIJIOCKOCTH
[lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE
OT TOUYKH JI0 IJIOCKOCTH,
paccTosiHue OT NPSMOM 110
IIJIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE:
YTOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO

36

JIByrpaHHbIil yroi,
JINHEMHBIN yroJ

JBYTPAHHOT'O yIJa

37

JIByrpaHHBIi yroi,
JIMHEHHBIN yron
JBYTPAHHOTO yria

38

[lepnenAUKyISIPHOCTD
IIJIOCKOCTEM: MPU3HAK
HEPIEHIUKYJIPHOCTU
JIBYX TUIOCKOCTEH

39

[lepnenauKyISIPHOCTH




IJIOCKOCTEH: MPU3HAK
MePIEHIUKYISIPHOCTH
JIBYX TUIOCKOCTEN

40

[leprieH IUKYISIPHOCTD
IJIOCKOCTEH: MPU3HAK
MIEPIEHIUKYIAPHOCTH
JIBYX TUIOCKOCTEN

41

Teopema o Tpéx
HEepIeHANKYIIspax

42

Teopema o Tpéx
MEPIEHIUKYIIIPaX

43

Teopema o Tpéx
MEePIEHIUKYIIpax

44

Kountpoannas padora no
TeMaM
"IlepnieHANKYJISIPHOCTH
NPSAMBIX U IJIOCKOCTEe"
u "YT1ibl MexIy
NPSIMbIMH U
I10CKOCTSAMHU "'

45

[lonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTOTpaHHUKA,
BBIMYKJIBIC U HEBBITYKIIbIC
MHOTOTPaHHUKY;
pa3BEépTKa MHOTOTPaHHHKA

46

[Ipusma: n-yronpHas
InpusMa; rpai u
OCHOBAHUA IIPU3MBI,
npsiMasi ¥ HaKJIOHHAS
MPU3MBI; OOKOBAs 1
TOJTHAST TIOBEPXHOCTh
IIPU3MBI

47

[Napamenenunen,
MPAMOYTOJIbHBIN
rapajuiesieuIe]] 1 ero
CBOMCTBA

48

IMupamupna: N-yroapHas
NMpaMKJIa, TPaH! U
OCHOBaHUE MMPAMUJIBL;
O0KOBas 1 MOJHAs
MIOBEPXHOCTb TUPAMMU/IBI;




MpaBWIbHAA U yceuEHHast
nupamMua

49

IIpaBunbHbBIE
MHOT'OTPaHHUKU: TIOHATHE
IIPaBUJIBHOTO
MHOTOTpPaHHUKA;
IIpaBWJIbHAs MIPU3Ma U
IIpaBWJIbHAS TUPAMUIA;
IIPaBWJIbHAS TPEYTOJIbHAS
MUpaMKia U IpaBUIbHBINA
TeTpa’ap; Kyo

50

IIpencrasnenue o
IIPaBUJIBHBIX
MHOTOTPaHHUKAX:
OKTa’ZIp, JOAEKAAP U
HKOCadIp.

51

Cummetpus B
IIPOCTPAHCTBE: CUMMETPUs
OTHOCHUTEIIFHO TOYKH,
MIPSIMOM, TUIOCKOCTH.
DneMEHTBI CAMMETPUU B
UpaMUIax,
napasuieNnenumneax,
MIPaBUIIBHBIX
MHOTOT'paHHHKaX

52

Brruncnenue seMeHTOB
MHOTOTPaHHHUKOB: pEdpa,
JUarOHaJH, yIJIbl

53

[Inomanp 60okoBOM
IMOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTHU MPSMOM
MPU3MBI, TUIOLIA]b
OCHOBaHWH, TEOpEeMa O
OOKOBOI TTOBEPXHOCTH
IIPSAMOM IIPU3MBI

54

[Tnomans 60KOBOK
ITOBEPXHOCTHU U
IIOBEPXHOCTHU IIPaBUIIBHOU
MUpaMuUIbl, TEOpEMa O
Iomaau 60KoBOH
MOBEPXHOCTH YCEUEHHOU
TTUPaMUTBI




KonTpoabnas paGora nmo

55 " "
Teme ""MHOrorpaHHuK#u

-

56 [Tousitue 06 00BEME

57 O0BEM TUpaMuUIbI

58 OO0BEM mupaMuIs!

59 O0BEM TUpaMuIbI

60 O06BEM TUpaMuUIbI

61 O0BEM IPU3MBI

62 O0BEM pU3MBI

63 O0BEM npHU3MBI

S R

KonTpoasnas paéora no
64 Teme "O0bEMBI
MHOI'OrPAHHHMKOB''

[ToBTOpenue, o6o01IeHNE
65 CUCTeMaTHU3alusl 3HAaHH.
[TocTtpoenue ceuenuii B

MHOT'OI'paHHUKC

[ToBTOpenue, o6o01IeHNE
CUCTeMaTH3alusI 3HAaHUH.
Briunciienue paccTosHUiA:
MEXy ABYMSI TOYKaMH, OT
66 TOYKH JI0 TIPSIMOH, OT
TOYKH JI0 TJIOCKOCTH,
MEXIY
CKPETBAOIIUMHCS
MPSIMBIMA

HUrorosasi KOHTpPO/IbHAA

67
pabora

[ToBTOpenwue, 0600IIEHNE
CUCTEeMAaTH3aINs 3HAHWM.
Brrunciienue yrios:
MEXKIY

68 CKPEITUBAIOIIIMMUCS
MIPSIMBIMU, MEXTY TIPSIMOM
H INIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB
MEXKY IIIOCKOCTMHU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuectB
0 4aCoB

Jara nzydyeHnus

IJIaH

paxr

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/bHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc,
JMaMeTp; IJIOMIA b TOBEPXHOCTH
chepnr

Cdepa u map: neHTp, paanyc,
JTUAMETP; TJIOMIAIb TOBEPXHOCTH

cepsl

Bzaumuoe pacnonoxeHue cepsl 1
IUTOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaas chepol

B3aumnoe pacnonoxenue cepsl u
TUTOCKOCTH; KacaTelbHas TNIOCKOCTh K
chepe; momaas chepsl

N3o0paxxenue chepsl, mapa Ha
miockocT. CeyeHus mapa

N3o6paxenue chepsl, mapa Ha
wiockoctu. CedeHus mapa

HI/IHI/IHI[pI/I‘ICCKaSI IMOBCPXHOCTD,
00pazyroliye HUIUHIPUIECKOM
MOBEPXHOCTH, OCh IIMJIMHAPUICCKOH
MIOBEPXHOCTH

I_[I/IHI/IH]IPI/I‘-ICCKaSI IIOBEPXHOCTD,
00pazyroliye HUIUHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHIPUUYECKOI
MIOBEPXHOCTH

[{wmHIp: OCHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pasyroias u och;
IJIOIA b OOKOBOM M ITOJTHOM
MOBEPXHOCTHU

10

[umuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroias u och;
TUTONIAIb OOKOBOM U IMOTHOMN
MOBEPXHOCTHU

11

N300paxeHne muiInHApa HA
wiockoctu. Pa3BépTka mumHapa.
Ceuenus nunHApa (MI0OCKOCTHIO,




napajijieIbHON UIn
NEPIEeHIUKYIIPHOU OCH LIUIINH/IPA)

12

N3obpaxkenne nuanuHapa Ha
m1ockocTH. Pa3BépTka nuimHapa.
Ceuenus muuHApa (MIOCKOCTHIO,
NapayieIbHON UIn
NEPIEeHIUKYISIPHON OCH IIUIUH/IPA)

13

Konnueckasi moBepXHOCTb,
00pazyrommune KOHMIeCKOH
MMOBEPXHOCTH, OCh M BEPIITNHA
KOHUYECKOW MOBEPXHOCTH

14

Konnueckast moBepXHOCTb,
00pazyrommue KOHMIeCKOH
ITOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW MOBEPXHOCTH

15

Konyc: ocHOBaHMeE U BepIlINHA,
o0pasyrolias 1 ocCh; MIOLIA1b
OOKOBOW M IMOJTHOM MOBEPXHOCTH

16

Konyc: ocHOBaHue u BepIvHa,
0o0pazyroias 1 OCh; IJIOIA b
OOKOBOI U MOJIHOM MOBEPXHOCTU

17

Y ceu€HHbI KOHYC: 00pa3yroIIue 1
BBICOTA; OCHOBAaHUSI 1 OOKOBas
MOBEPXHOCTh

18

VYceuéHHblil KOHYC: 00pa3yrouye u
BBICOTA; OCHOBaHMS U OOKOBasI
IIOBEPXHOCTH

19

N300pakeHnne KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MI0CKOCTHIO, TapaIeIbHON
OCHOBAHUIO, U IIOCKOCTHIO,
IPOXOJALIEH Yepe3 BEPLINHY)

20

N300pakeHnne KoHyca Ha INIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MI0CKOCTHIO, TapaIeIbHON
OCHOBAHUIO, U TNIOCKOCTBIO,
IIPOXOMSAIICH Yepe3 BEPIIUHY

21

KOM6I/IH8.I_II/I$I TCJI BpallICHUSA U
MHOTI'OI'PaHHUKOB

22

KomMOunamwst Ten BpamieHus u
MHOTOT'PAHHUKOB




MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

23 cdepsr; chepa, BEcaHHAs B 1
MHOTOTPaHHHK WU B TEJIO BpaICHUS
MHoOrorpaHHuK, OIMKUCAHHBIN OKOJIO

24 cdepsr; chepa, BIMcaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPAICHUS

o5 [Tonsitue 06 00bEMe. OCHOBHBIC 1
CBOMCTBA 00BEMOB Tell

26 [Tonstre 00 00bEMe. OCHOBHEIC 1
CBOMCTBA 00BEMOB TeII

27 O0béM nMIMHIpa, KOHYyCa 1

28 O0béM UMIMHIpa, KOHYyCca 1

29 O0BEM mapa u momaas chepbl 1

30 O0BéM mapa u TIoImaIs chepol 1
[TonoOHbIe Tena B MPOCTPAHCTBE.

31 COOTHOIICHHS MEX Y TUIOITAAIMU 1
MOBEPXHOCTEN, 00BbEMaMH MOOOHBIX
TEJ
[TonoOHbIe Tena B MPOCTPAHCTBE.

32 CoOTHOIICHUS MEXIY TUIOIMAIIMU 1
MOBEPXHOCTEN, 00BbEMaMH MOOOHBIX
Tel
KontpoabHasi padora mo remam

33 "Tena Bpamenus" u "O0beMbl 1
Tea"

34 BekTop Ha 10CKOCTH U B 1
MIPOCTPAHCTBE

35 BexTop Ha MJI0CKOCTH U B 1
MIPOCTPAHCTBE

36 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB 1

37 CrnosxeHue ¥ BBIYMTAaHUE BEKTOPOB 1

38 YMHOK€EHNE BEKTOpa Ha YUCIIO 1

39 YMHOXEHHE BEKTOpa Ha YHCIIO 1
PasnosxeHne BekTopa 1o TpéM

40 HEKOMILIAHAPHBIM BEKTOPAM. 1
[TpaBuio mapasmienenurena
Paznoxxenue BekTopa 1o Tpém

41 HEKOMIUIAHAPHBIM BEKTOPAM. 1
[IpaBuno mapasienenumnena

42 Perntenue 3ama4, CBsI3aHHBIX C 1




MPUMEHEHUEM MPaBUJI JEHUCTBUI C
BEKTOpaMU

43

Pemienue 3aga4, CBSI3aHHBIX €
MIPUMEHEHUEM MPaBUJI JEUCTBUM C
BEKTOPaMHU

44

Pemenne 3ama4d, CBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACHCTBUM C
BEKTOPAMH

45

[IpsamoyronbHas cucTeMa KOOPAUHAT
B IIpoctpaHcTBe. KoopauHars!
BekTopa. [Ipocreimme 3anaum B
KOOpAMHATax

46

[IpsmoyronbHas cucteMa KOOpAUHAT
B npocTtpancTBe. KoopanHaTel
BekrTopa. [Ipocreitmme 3agaum B
KOOpAHWHaTax

47

VYron mexay Bekropamu. CKansipHOE
IIPOU3BE/IEHHE BEKTOPOB

48

VYron mexny BekTopamu. CKanspHoe
NPOM3BEICHUE BEKTOPOB

49

VYron mexay Bekropamu. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB

50

Boruucienue yrioB Mexy NpsMbIMUA
U IUIOCKOCTSIMU

51

Brruncnenue yrioB My npsiMbIMU
U TUIOCKOCTSIMHU

52

Beruncnenue yrioB Mexy NpsMbIMHA
U IUIOCKOCTSIMU

53

KoopanHaTHO-BEeKTOPHBIN METOT TIPH
pEIlIeHNH TeOMETPUUYECKUX 3aa4

54

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELICHUU T€OMETPUYECKUX 3a1a

55

KonTposbHas pabGora no reme
"BeKkTOpbI 1 KOOPAUHATHI B
npocrpancrae'

56

[ToBTOpenue, 06001IeHNE U
cuctemMatusaiys 3HaHuil. OCHOBHBIE
burypsl, GpakTel, TEOPEMBI Kypca
IIAaHUMCETPHUN

57

[ToBTOpenue, 06001IeHNE 1
cucreMaTu3aius 3HaHuil. OCHOBHBIC




¢burypsl, pakTel, TEOPEMBI Kypca
IMIIAaHUMCETPHUN

58

[ToBTOpenue, 060061IeHNE U
cuctemMartusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHH

59

[ToBTOpenue, 06001ICHNE U
cuctemMaTu3aiys 3HaHuil. OCHOBHBIE
burypsl, pakTel, TEOPEMBI Kypca
IJIAaHUMCETPHUN

60

[ToBTOpenue, 06001IeHNE U
cUCTeMaTH3allus 3HaHui. 3agaun
IUTAHUMETPUH U METOIbI X PELICHUS

61

[ToBTOpeHue, 0600IIEHNE 1
cucTeMaTHU3alUs 3HAHUM. 3aqadu
TUTAHUMETPUH U METOJIbI X PEIICHUS

62

IToBTOpEeHME, 0000IIEHNE 1
cUCTeEMaTHU3alys 3HaHui. 3agaqyu
TUTAHUMETPUH U METOJIbI UX PEIICHUS

63

[ToBTOpenue, 060061IeHNE U
cUCTeMaTH3allMs 3HaHui. 3agaun
IUITAHUMETPUH U METOIbI X PELICHHUS

64

[ToBTOpenue, 0600IIEeHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTel, TEOPEMBbI Kypca
CTepEeOMEeTpUH

65

[ToBTOpEeHme, 0600IIEHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEeOMEeTpUH

66

Hrorosasi KoHTpoJBLHasi paboTa

67

[ToBTOpenue, 06001meHNE 1
CHUCTEMaTHU3alus 3HaHUI

68

Ntorosslii ypok

OBLIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

68
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