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IMNOACHUTEJIBHAS 3AIINCKA

PabGouas mporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS AJis
obyuarormuxcst 10 —11 «kmaccoB pa3pabotrana Ha ocHoBe DemepanabHOTO
roCyJJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPEIHETO OOIIero oOpa3oBaHus,
C yYETOM COBPEMCHHBIX MHPOBBIX TpeOOBaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTHIECKOMY OOpa30BaHHWIO, W TPAAMWIIMI POCCHUICKOTO 0Opa30BaHUS.
Peanu3zanus nporpammbl o0ecriednBaeT OBIaICHNE KIIOYEBBIMA KOMIETCHIIUSIMH,
COCTaBJISIIOLUIMMH OCHOBY JJISi CaMOPa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYIbTYpHOTO, JUYHOCTHOTO M TI03HABATEIHHOIO pPa3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocts yueOHOro Kypca TeOMETpUM Ha YPOBHE CpeIHero oOuiero
oOpa3oBaHMsi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOyYEHHUS I'€OMETPUM B HAIPaBICHUU JUYHOCTHOIO
pa3BuTHs oOydaromuxcs, (GOpMHPOBAHUA (PYHKIIMOHAIBHOW MaTEeMaTHYECKOM
IPaMOTHOCTH, U3yU€HUS JIPYruX y4yeOHbIX AUCUMIUIMH. Pa3BuTHe y oOyuaronmxcs
OPaBUJIBHBIX MPEACTaBICHUA O CYHUIHOCTH U IPOUCXOXKJIEHUU T'€OMETPUUYECKUX
abCTpakIuii, COOTHONICHUH PEATbHOTO W HICAIBHOTO, XapaKTepe OTPaKCHHSI
MaTeMaTUYECKOM HAyKOW SBIEHHH H TMPOIECCOB pEaTbHOIO MHpPA, MECTe
T€OMETPUHU B CUCTEME HAyK M POJIU MATEMATHYECKOTO MOJICITMPOBAHUS B HAYUHOM
NIO3HAHHUH M B TIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYalIuXcs, a TakKXKe KauyeCTB MBINUICHHUS, HEOOXOAMMBIX IS ajanTalud B
COBpEMEHHOM OOIIIeCTBE.

I'eomeTpust siBisieTCss OAHMM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro
obmiero oOpa3oBaHMS, TaKk Kak 00ecredrMBacT BO3MOXKHOCTh H3Y4YCHHS Kak
JVCIUILINH €CTeCTBEHHO-HAYYHOUN HAIMIPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbINUICHHE, (OpMHUpyeMOe MpH H3yUYEeHUH OOydJaIOIIUMUCS
NOHATUHHBIX OCHOB T€OMETPHH U MOCTPOCHHUHU LIETTOYKH JIOTUYSCKUX YTBEPKIACHUN
B XOJI¢ pEUICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTaTh U OIPOBEPraTh
THIOTE3bl HETMOCPEICTBEHHO HCIIONB3YIOTCA TPU PEIICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIUKJIa, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCeX 00JacTsIX AeATeNbHOCTH uenoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIMajibHOro ObITus, (opMa
OTPaKEHUS OKPYXAIOIIET0 MHpa, YCJIOBHE YCIHEIIHOTO TO3HAHHWS M aKTHBHOTO
npeoOpazoBaHusi  jAelcTBUTENbHOCTH. OmepupoBaHHE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu 00ObEeIUHSET pa3Hble BUAbl yUeOHON U TPYJOBOM EATEIBbHOCTH,



SABJISIETCSI OAHUM W3 MPO(PECCHOHAIBHO Ba)XXHBIX KayeCTB, MOATOMY aKTyallbHA
3amaya (opMuUpOBaHHUS Yy OOYYAIOIIMXCS TMPOCTPAHCTBEHHOT'O MBIIIJICHUS KakK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOI0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM IEeATEIIbHOCTH 10 MHOTUM HaIPaBJICHUSIM.

Lens ocBoenus mporpammbl yuyeOHOro Kypca «l'eomerpusi» Ha 6a3zoBOM
ypoBHE 0O0yueHuss — 001eo0pa3oBareibHOE U OOHICKYJbTYPHOE pa3BUTHE
oOydaromuxcst  4yepe3  oOecriedyeHHME  BO3MOXHOCTH  NPUOOpETeHUs U
UCIIOJIb30BAHUSI CHCTEMATHUYECKUX TIEeOMETPUYECKUMX 3HAaHUW U JCUCTBUA,
cnenu@UUHBIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOAOKEHUSI 00pa30BaHus
M0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C TPUKJIAIHBIM HUCTIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpur Ha 0a30BOM ypOBHE IMpeJHA3HAYEHA IS
00yJaromuxcsi CpeAHEH IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN
Ha YpOBHE OCHOBHOTO o0Iero oopasoBanus. Takum oOpa3om, oOydarouecs Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIME MaTeMAaTWUYECKUE yYMEHUs, CBSI3aHHBIC
CO CHenu(UKON TEOMETpUH M HEOOXOIMMBIC IJIsl KU3HU B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETpHUIO OoJiee
r1y00OKO, €clii B JalbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B MPOPECCHOHATHHON ACSITETFHOCTH.

JlocTm)keHne 1eAr OCBOCHHMS MPOTPaMMbl OOECIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpuopuTeTHBRIMH 3ajauaMu OCBOCHHUS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBhstoTCS:

e (opMupoBaHHME TPEACTaBICHUS O TEOMETPUU KaK 4YacTH MHPOBOM

KYJIBTYPbI M OCO3HAHHUE €¢ B3aMMOCBS3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHHE TPEICTABICHUS O MHOTOTPAHHHUKAX M TelaX BpalleHUS
KaK O BOXHEHUIINX MaTEeMaTHUYECKUX MOJIENSIX, MO3BOJIAIOMIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYXKAIOUIETO MUPA;

e (opMupoBaHME YyMEHHs paclO3HaBaThb Ha 4YEPTEXkKax, MOJACIIX U B
peallbHOM MHpPE MHOTOTPAHHUKH U Tella BPAIllCHUs;

e OBIJIQJICHHE METOJaMH PEIlEHUs 337a4 Ha MOCTPOCHHS Ha M300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJICHHE  QJTOPUTMAMHM  pEUIEHHs  OCHOBHBIX  THIIOB  3ajady;
(GopMupoBaHHE  YMEHHUS ~ TIPOBOJAUTH  HECIOXKHBIE JOKa3aTeJbHbIE
pacCcyk/eHUsT B XOJ€ PEUICHHUs CTEPEeOMETPUUYECKHUX 3aJad U 3ajad C
NPaKTUYECKUM COJIEpP’KaHUEM;

e Dpa3BUTHE  UHTEIJIEKTYaJIbHBIX M TBOPYECKUX CrocoOHOCTEH
oOyuarolmuxcs, I03HAaBaTEIbHOW  aKTHUBHOCTH,  MCCIE0BaTEIbCKUX
YMEHHI, KpUTUYHOCTHU MBIIIJICHUS;



e (opmupoBanue GyHKIIMOHAIBHON IPaMOTHOCTH, pEJEeBaHTHOM
r€OMETPpUU: YMEHHE paclo3HaBaThb IMPOSIBIECHUS  IE€OMETPUUECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX
CUTyallsIX M NPHU U3YYEHUU JPYIHMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEM U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTb HUX Ha S3BIKE
re€OMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOJIENH, IPUMEHITh OCBOESHHBIN
reOMETPUYECKUN anmapar [yl pelIeHHs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a/lay, UHTEPIPETUPOBATH U OLICHUBATh MOJYYCHHbIEC PE3YJIbTATHI.

OTIMYUTENbHON OCOOEHHOCTBIO IPOrPaMMBbI SIBISETCS BKIIOUEHHE B KypC
CTEpEOMETPUM B Hayaje €ro M3ydyeHus 3aJay, pelIaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEICIICHHBIM 00pa30M OopraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPAa3BUTHUIO JIOTMYECKOIO M MPOCTPAHCTBEHHOI'O
MBIIIJIEHUS, CTUMYJIUPYET NPOTEKAaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBHUPYET K
JTAJIbHEUIIEMY U3YUYEHUIO ITPEIMETA.

[Ipennourenrie 0TAACTCS HAMISAHO-KOHCTPYKTUBHOMY METOJly OOY4YEHUSsl, TO
€CTh TEOPETUYECKHE 3HAHMSI UMEIOT B CBOEW OCHOBE UYyBCTBEHHOCTH MPEIMETHO-
PAKTUYECKON NeATebHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTaBICHUN Y
yyalumxcsi B Kypce CTEpeOMETpUU MPOBOJUTCA 3a CUET pelIeHus 3a7ad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJad Ha  ONEPUPOBAHUE
IpOCTpaHCTBEHHbIMU oOpazamu. CoznaHue o0pa3a MPOBOJUTCA C ONOPOW Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE OOpa3oM — B YCIOBHUSIX OTBICUEHUS OT
HArJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 HCXOIHOIO COAEPKAHUS.

OcHoBHBIE conepkatenbHble TUHUN Kypca «['eomerpum» B 10-11 knaccax:
«MuororpanHukmn», «IIpssMple 1 INIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacnpenensiercs He TOJbKO IO COJEP)KATENbHBIM JIMHUSAM, HO M IO ToJaM
oOydYeHHs Ha YPOBHE CpeTHETO 0011ero 00pa3oBaHms.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI paboyeil mporpaMMmbl, paclpeAeiCHHbIM IO TrojaaM OO0y4YeHws,
CTPYKTYpUPOBAaHO TakuM o00Opa3oM, uTOObl OBJAJCHHE T'€OMETPHUUYECKUMHU
HNOHATUSMHU U HaBBIKAMM OCYIIECTBIISUIOCH ITOCJIEI0BATENBHO M MOCTYHATENIbHO, C
COOJIIOICHUEM MPUHIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOUAIHCH B
OOIIYI0O CHUCTEMY T€OMETPUUYECKUX MpPEJICTaBICHUN 00ydarolmuXcs, paciiupss U
yrayOmsisi €€, o0pa3yst MPOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha u3yuenue reometpun orBoautcs 2 4yaca B Henenmto B 10 kimacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a aBa roja ooyudenus - 102 yueOGHbIX yaca.



COJEPKXAHUE YYEBHOT' O KYPCA
10 KJIACC

IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NOHATUS ~ cTepeoMeTpud. Touka, mpsimasi, IJIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTHYECKOM TMOCTPOEHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3auMHOE pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECS,
napajyielbHble M CKpeIIMBAIOIMecs npsMble. llapamnenbHOCTh NpPsSMBIX |
IJIOCKOCTE B  MPOCTPAHCTBE: MApAJUIECIbHBIE NPSIMBIE B  IMPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MNPSMBIX; NapPALICIbHOCTh MPAMOU M IJIOCKOCTH. YTIBI C
COHAIIPaBJICHHBIMM CTOPOHAMHM; yTOJ MEXKJIy NPSMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapaiseibHbIe TUIOCKOCTH; CBOMCTBA
napajienbHbIX IIockoctei. [Ipocrteifiine mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, napaieiaenunes; NIoOCTPOCHUE CEUYECHUN.

[leprieHIUKYJISIPHOCTh OPSIMOM M TUIOCKOCTH: MEPIECHANKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MNPSIMBIE NApAJUIECIbHBIE W NEPHEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK TNEPHNEHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEopema O IMpsSAMOU
NEPINEHINKYJSPHON IUIOCKOCTH. YTIUIBI B NPOCTPAHCTBE: YrOJI MEXAy NPSMOM H
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroji, JMWHEWHBIA YroJl JABYTPAHHOTO  yrJja.
[leprieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
OT MnOpAMOM N0  IUIOCKOCTH,  Hpoekuuss  (urypel Ha  IJIOCKOCT.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW:  NPU3HAK — NEPHEHAUKYISAPHOCTH  JIBYX
iockoctel. Teopema o Tpex NeprneHIuKyIspax.

MHororpaHHuKu

[loHATHE MHOTOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIITYKJIBIC
Y HEBBIITYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yroapHas
OpU3Ma; 'PaHu U OCHOBAaHHWS NPHU3MBI; NIpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. Ilupammpa: N-yronapHas nupamuia, I'paHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJTHASI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
YCEUCHHass MNHpaMuja. OJIEMEHTbl NpuU3Mbl M nupaMuisl. [IpaBuibHBIE
MHOT'OTPAaHHUKU: ITOHATHE MPABUIBHOIO MHOTOIPDAHHHUKA; IPAaBUJIbHAS NPU3MA U
OpaBWIbHAs NUpaMUAA; NPAaBWIbHAS TPEYroJibHAsl NUPAMHMIA W IPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBneHue o mpaBUIBHBIX MHOTOTPaHHHMKAX: OKTadJp,
noJeka’ip u ukocasp. CeueHuss pu3Mbl U IUPAMUIBL.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOMH,
IUIOCKOCTH.  OJJIEMEHTBl CHUMMETPMM B  NHMPAMHJIAX, HNapajuielenuneaax,
IIPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Beruncienne 351eMEHTOB MHOTOTPAaHHUKOB: pebOpa, JAuUaroHalid, YIJIBL.
[Tnomanp OOKOBOW TOBEPXHOCTH W IIOJHOH ITOBEPXHOCTH TIPSMOW IPU3MBI,
IJIOMIA b OCHOBAHUM, TeopeMa O OOKOBOW ITOBEPXHOCTH TIPSIMOW IPU3MBI.
[Tnomanp OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH TMPABWIBHON IHPAMUIBI,
TeopemMa O IUIOMAad YycedeHHoW mnupamuibl. [lonstue 00 o0beme. OOBEM
MAPaMU/JIbI, TTPU3MBI.

[TonoOuble Tena B mpocTpaHcTBe. COOTHONIIECHUS MEXKIY IUIOHIAISIMHU
MOBEPXHOCTEH, 00bEMaMH MOI00HBIX TEJL.

11 KJIIACC

TeJia BpalmeHus

[Munuaapudeckas MOBEPXHOCT, oOpasyroiue HUIMHAPUYECKON
MIOBEPXHOCTH, OCh IWJIMHIPUYECKOW IOBEPXHOCTH. llwimHIp: OCHOBaHWUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas MU OChb; IUIOMIAAL OOKOBOM U TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOI MoBepXHOCTH. KOHyC: OCHOBaHuME U BepIlMHA, 00pa3yromas
U OCh; IUIOMIAAb OOKOBOM M TIOJHOHM NOBEPXHOCTH. YCEUYCHHBIH KOHYC!
oOpa3yrouue 1 BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, IUaMeTp; IUIONMIAJb MOBEPXHOCTH C(EpHI.
B3auMHoe pacnonoxenue cepsl U IMIIOCKOCTH; KacaTellbHas INIOCKOCTh K c(epe;
JI01a]1b CEphI.

N300pakeHne Ten BpalleHHs Ha TUIOCKOCTU. Pa3BepTKa HMIMHApPA U KOHYCA.

KoMOuHaruy Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN OKOJO cdepbl; cdepa, BOUCAHHAA B MHOTOTPAHHHUK, HIJIA TEJIO
BpalICHUS.

[Tonsitue 06 o6pemMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oO6beMe
OpsIMOYTOJIBHOTO Tapajuielienunena u ciueactsus u3 Hee. O0beM HMUIMHIpA,
koHyca. O0BEM 11apa 1 mwiomaas chepsl.

[Togo6ubie Tena B mpoctpaHcTBe. COOTHOMIGHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMu TIOIOOHBIX TEJL.

Ceuennsi uunuHiapa (mapamuielibHO M NEPHEHIUKYISIPHO OCH), CEUYCHUS
KOHyca (TapajjielbHOE OCHOBAHHWIO M MPOXOJAINEe HYepe3 BEpIINHY), CEUeHUs
mrapa.

BekTopbl H KOOPAUHATHI B MPOCTPAHCTBE

BexTop Ha mimockocTu u B mpocTpancTBe. CI0KeHHE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
Bektopam. [lpaBwino mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX  C
NpUMEHEHUEM TpaBWI JEHCTBUU ¢ BekTopaMmu. [IpsimoyronbHasi cucrema



KoopauHat B mpoctpaHcTBe. Koopmunatel Bekrtopa. Ilpocrermue 3agaum B
KOOpAMHAaTaX. YTOoJd Mexay BekropaMu. CKalasipHOE NPOU3BEACHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSAMBIMU U IUIOCKOCTSIMU. KOoOpAMHATHO-BEKTOPHBII
METOJ MPU PELIEHUH F€OMETPUUECKHX 3a7ay.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS NPOrpaMMbl Y4YEOHOro TIpeIMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOpMHPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIKUK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WI€Ha POCCHUUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBICHUH,
nporeayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMPOCHl M TIp.), yMEHUEM
B3aMMOJICICTBOBATh C COUMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUM C UX
GyHKIMSIMUA ¥ Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIECHTUYHOCTH, YBKCHUS K
MPOIUIOMY M HACTOSIIEMY POCCUUCKOW MAaT€MAaTHKH, [IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHUKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJIbI,
K MCMOJIb30BAaHUIO ATUX JOCTHKEHUM B JIPYTUX HayKaX, TEXHOJOTHUsX, cdepax
3KOHOMUKH.

JyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTYXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, HATUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JICSITEIbHOCTHIO
YYE€HOT0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAs 3CTETUKY MATEMATUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHU, pacCyxJIeHUN;
BOCIIPUMMYHMBOCTHIO K MATEMATHYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTEeMaTHYECKUE 3HAHUS B
MHTEpEcax 37J0pOBOTO U O6e30macHOro 00pasa *KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/I0POBOE MHUTAHHE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTB); dbusruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIHHON
JeSITEIHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTU TPYAOTIOOHUS; MHTEPECOM K
paznuyHbiM  chepaMm  TpOECCHOHANBHONW  JCSITENBHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €¢ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynyiel mpodeccuu U peann3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TUIAHBL;



TOTOBHOCTBIO M  CHOCOOHOCTRIO K  MaTeMaTU4eckoMy oOpa3oBaHHUIO W
caM0o0Opa30BaHUI0 HA TPOTSHKCHUH BCEH KU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUISCKHUX 3a7a4 MaTEMaTHUECKOW HaIIpaBIEHHOCTH.

IK0JI0rHYecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO HKOJOTHUUECKON KYJIbTYpbl, MOHUMAHHUEM BIUSHUS
COITMAJIbHO-DPKOHOMUYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbLHON
cpedpl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa dKOJOTUUECKUX MpoOseM;
OpHUEHTaIlMel Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHUM IS PEIICHUs 3aaad B
00JlacTl  OKpYXaroIlied cpeapl, IIAHUPOBAHUS TIOCTYIIKOB U OIICHKH HX
BO3MOKHBIX TTOCJICACTBUHN JIsI OKPYKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTUS HAayKM M  OOIIECTBEHHOM  MPAKTUKH, MOHUMaHUEM
MaTeMaTH4YeCKOM HayKh Kak c]epbl 4YeOBEUeCKON eATEeIbHOCTH, AITaloB €¢
pPa3BUTUA M 3HAYUMOCTH JJISI PA3BUTHS [MBUJIU3AIMU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU M MAaTeMaTH4YeCKOM KYJIbTYpOM Kak CpEJCTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYI) U HCCIEI0BATEIbCKYIO JEATebHOCTD
WHJMBHUIYaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE Pe3yJabTaThl OCBOCHHUS MPOTPaMMbl y4EeOHOTO TMpeaMeTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCliCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmeusMU, YHUBEPCATIbHLIMU PE2YIAMUBHBIMU OellCTNEUAMU.

1)  Vwuusepcanvhvlie  no3nasamenvHvle  Oelicmeus, — 0Oecneuusam
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAOWUXCcsa (0c80eHuUe
Memo0o8  NO3HAHUA — OKpYXCamowe2o  Mupa,  NpUMEeHeHue  J02UYEeCKUX,
uccne0o8amenbCKux onepayutl, ymenut pabomams ¢ ungopmayueti).

ba3oBble 1oruueckue 1ecTBMs:

e BBIABIIATHh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHSATUN, OTHOMIEHUHA MEXKIYy MOHATHAMHU; (POPMYIHPOBATH
OTIpENICICHUs]  TMOHATHN, YCTAaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccu(ukanyyu, OCHOBAaHMS Il OOOOIIEHUS W CPaBHEHUS, KPUTEPUH
IPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (QopMyIUpoBaTH U  MPeOOPa3OBBHIBATH  CYXKICHUS:
yTBEPJUTEIbHbIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M |
npoTuBOpeuns B (haKTax, JaHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX;



npenjaratb ~ KpUTEPUU NIl BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNI;

e JleNaTh BBIBOJBI C HCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHU 110 aHATIOTUH;

e TPOBOJUTH CaMOCTOATENILHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CY>KJICHUS U BBIBOJIBI;

e BBIOMpaTh cnoco0 pelreHus ydeOHOM 3ajaud (CpaBHMBATh HECKOJIBKO
BapUaHTOB peElIeHUs, BbHIOMpaTh Hauboyee MNOAXOMAINMA ¢ y4eTOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eCTBUSA:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI WHCTPYMEHT MO3HAHUS;
(GopMynHpoBaTh BOMPOCHI, (UKCHPYIOLIUME MNPOTUBOpPEUUE, MpodiIemMy,
yCTaHaBIMBaTh HMCKOMOE ¥  JaHHoe, (OpMHUPOBAaTH  THIOTE3Y,
apryMEHTHPOBAThH CBOIO TIO3UIINIO, MHEHHE;

e TPOBOAWTH CaMOCTOSITENTHHO CTUTaHUPOBAHHBIN DKCIIEPUMEHT,
UCCJIEOBAHUE 10 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO
00BbeKTa, SIBICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yIbTaTaM
MIPOBEICHHOIO HAOIIOJEHUS, HCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

e TMPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TaKkKe BBIABUTaTh
MPENOIOKEHUS O €T0 PA3BUTUN B HOBBIX YCJIOBHUSAX.

Pabora c ungopmaumei:

e BBIABIATH ACPUIUTH HHGOPMAIINH, JTAHHBIX, HEOOXOIUMBIX JJIsi OTBETa
Ha BOIIPOC U JJISl pEUICHHUS 33/1a4H;

e BBIOMpaTh WHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIIPETUPOBATH WH(POpPMAIHIO
Pa3ITUYHBIX BUJOB U (DOPM IIpEICTABICHNUS,

e CTPYKTYpPUPOBaTh HHGOPMAIIHIO, MPEJCTABIATH €¢ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpaduuecKky;

e OIICHUBATH HaJICKHOCTD uHbopmaru o CaMOCTOSATEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanobhvle  KOMMYyHUKamue@Hble  Oelicmeus,  0Oecnedusarom

copMUpo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCS.

OO0wmenne:



BOCIIPUHUMATh W  (QOPMYJIHUPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMU U LESIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3a]]a4, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yNbTarT;

B X0JIe 00CYXJICHHS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYK/1aeMOI TEMBI,
npoOJieMbl, perraeMoi 3aJ1auu, BhICKa3bIBaTh UCH, HAIICJICHHbIE Ha TTIOMCK
pEIIeHUs; CONOCTaBIATh CBOM CYXKJACHHUS C CYXICHUSIMHU APYTIHX
YYaCTHUKOB JMANIOTa, OOHApYKMBATh Pa3IMYME U CXOJCTBO MO3UIUH; B
KOPPEKTHOU (hopme popMyIHpoOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

e IPEACTABJIATH  PE3YJbTATBl  PEIICHUS  3aJadd,  OKCIEPHUMEHTA,
UCCIIEJIOBAHNSA,  IIPOEKTa;  CAMOCTOATEIBHO  BBIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3aJ]a4 MIPE3eHTAlUU U OCOOEHHOCTEN ayIMTOPHUH.

CoTpyaHnuectBo:

e TMOHMMATh W  HCNOJB30BaTh  MPEUMYLIECTBA  KOMaHJHOU 151

3)

UHAUBUAYaTbHON paOOThl MPU PEMICHUH YYEOHBIX 3a/1ay; IPUHUMATh LETh
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaenaTh BUAbl padoT, JOroBapuBaThCs, 00CYX AaTh MPOLIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPYNIOBBIX (popMax paboTel (00CykaeHUsI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBaTh CBOM JEWCTBUS C JIPYTMMU WICHAMH KOMAaHbL;
OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

qbopmupoeaHue CMbICII0OB6bLX YCMAHOBOK U HCUSHEHHbIX HABBLIKOG IUYHOCHIU.
CaMoopraHm.aunﬂ:

COCTaBJIAThH IJIAH, AJITOPUTM PEIICHUs 33aJa4uH, BEHIOUPATh CIIOCO0 pelIeHUs
C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C yY€TOM HOBOU
uH(pOpMALIIH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU I[IO3HABATEJIbHOW peQeKCUH KaK OCO3HaHUS
COBEPIIIAEMBIX JACHCTBUH U MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB,;
BJIAJETh CIOCO0AMM  CaMOINPOBEPKH, CAMOKOHTPOJISI Tporecca H
pe3yJibTaTa pEUICHUs MATEMAaTUYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IPHU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, TaHHBIX, HAWJIEHHBIX OIMMUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE peE3yJbTaTa LEIU U YCIOBUSM, OOBSICHATH
NPUYUHBI JTOCTHKEHUSI WIM HEIOCTHXKCHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OLIUOKY, 1aBaTh OLIEHKY IPUOOPETECHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUIAMU: TOYKA, IPSAMasi, JIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUH M CIEACTBUS W3 HUX IPU PEIICHUU
reoOMeTPUUECKHX 3aj1ay.

OnepupoBaTh MOHATUSMHU: MAPaLICIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMbBIX
U TUIOCKOCTEH.

KiaccupunupoBath B3aMHOE PACTONIOKEHHE MPSAMBIX M INIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSAMU: JBYTPAHHBIM yroJl, TpaHW ABYIPaHHOIO YIJIa,
pedpo IBYrpaHHOTO YIUIa; JUHEWHBIM YTroJl JIBYTPaHHOTO YIJa; TpajyCcHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MNOHSATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIBIA
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPAaBWJIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTe OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpaMuja; IMpu3Ma,
PSIMOYTOJIBHBIN TTapajuieNienune/], Kyo0).

Knaccudumnupopathb MHOTOT'PaHHUKH, BBIOMpas OCHOBaHHUSA JUISE
Kkinaccuukanuy (BBIMYKJIBIE W HEBBINYKJbIE MHOTOTPAHHUKH, IPAaBUJIbHBIC
MHOTOTPaHHUKH; TIPSMbIC U HAKJIOHHBIEC MPU3MBI, TapaJlIeTISITUIIC bl ).

OrnepupoBaTh MOHATUAMU: CEKYIIAs MJIOCKOCTh, CCYCHUE MHOTOTPAaHHUKOB.

OOBSACHITH NPUHITUIIBI TTOCTPOCHUS CEUYEHUM, UCTIONB3YSI METOJI CIIEIOB.

CtpouTh CEUEGHHMS MHOTOTPAHHUKOB METOJIOM  CJICJIOB,  BBIMOJIHSITh
(BBIHOCHBIC) TIJIOCKHME YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHU3Y.

Pemate 3agaun Ha HaAXOXJEHNUE T€OMETPUUYECKUX BEJIMUMH MO 00pas3iaM WiH
aIropuTMaM, TPUMEHSS W3BECTHbIC AaHAJIUTUYECKHE METOJbI MPU PEIICHUH
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad Ha BBIYUCIICHUE PACCTOSIHUN MEXKIY JIBYMS
TOYKaMH, OT TOYKH JO TPSAMON, OT TOYKHM JO IUJIOCKOCTH, MEXKIY
CKPEIUBAIOIIUMHUCS TTPSIMBIMHU.

Pemate 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIIMUUH MO 00pa3iaM Win
aIropuTMaM, NPUMEHSS HW3BECTHbIC AaHAJIUTHYECKHE METOJbl TPU pEIIeHUU
CTAHJAPTHBIX ~MATEMATHMYECKUX 3aJad Ha BBIYUCICHUE YIJIOB  MEXIY
CKPCILUBAIOIIUMHUCS  MPSIMBIMHU, MEXKIY TMPSIMOM U  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IUIOIIAM TTOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHUEM (OopMys; BBIYMCIATH COOTHOLICHHUS MEXIY
IUIOIIA/IIMU TIOBEPXHOCTEHN, 00bEMaMu MOJOOHBIX MHOIOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE;, LEHTP, OCb M
IUIOCKOCTh CUMMETPHHM; LIEHTP, OChb U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha yepTexax M
pUCYHKaX.

[IpumeHaTh TeomMeTpudeckue (aKkTbl JUIsl PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3a/iaHbl B IBHOM (hopme.

[IpuMeHATs  mpocTeNIMEe OPOTPaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh, mNpHUMEPHI MATEMaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC U
YKA3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOJy4YEHHBIE 3HAHUSA HA MPAKTUKE: aHAIM3UPOBATH pPEAbHBIC
CUTyallUM W IIPUMEHATb H3yYECHHBIEC IIOHATHS B IIpOLIECCE IIOMCKA peLICHUs
MaTeMaTU4YecKh CQOPMYJIUPOBAHHON TPOOIEMBbI, MOJIEIUPOBATH peaIbHbIC
CUTyallUM Ha A3bIKE T[E€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MOHATUH U TEOpPEM, alllapaTa anreOpbl; pemarb
IIPAKTUYECKUE 3a1a4l, CBSI3aHHbIEC C HAXOXKJACHUEM I'€OMETPUYECKUX BEJIMYMH.

11 KJIACC

OnepupoBaTh MOHATUSMHU: [HIUHAPUYECKAs TMOBEPXHOCTb, 0OOpa3ylolIne
IIMHAPUYECKON ~ TMOBEPXHOCTH;  IIMHIP,  KOHUYECKass  MOBEPXHOCTD,
oOpasyrolirue KOHUYeCKOH TOBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (IHUIMHAP, KOHYC, chepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS T BPALLICHUS.

KnaccuduimpoaTh B3auMHOE pacnoiokeHne chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSAMH: IIAPOBOM CEIMEHT, OCHOBAaHHE CETMEHTa, BBHICOTA
CerMEHTa; IIApOBOW CJOW, OCHOBaHHWE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruncnate 00bEMBI M IUIOMAAM  [OBEPXHOCTEH  Tel  BpalleHHs,
rE€OMETPUUYECKUX TeJ C IPUMEHEHUEM (HOpMYyII.

OnepupoBaTh MOHATUSIMU: MHOTOTPAaHHUK, BIIMCaHHBII B chepy u
ONHCaHHBIN O0KoJIO cdeprl; cdepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpalllEHUsI.

BbruncnsaTe COOTHOLIEHUS MEX]y IJIOAASIMU MOBEPXHOCTEN M oObeMaMu
HOJJOOHBIX TEJl.



N3o00paxarh u3yyaemble (PUIypbl OT PYKHM M C TNPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
Guryp: BUx cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHHUS.

W3BnekaTh, WHTEPHPETUPOBATh U MPeoOpa3oBbIBaTh HUHMOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, mpe/iCTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE [EWCTBUSL CHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHUS BEKTOpa Ha YKUCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHATHs IpaBUIIO NTapaLICICIIUIE .

OrneprpoBaTh NOHATUAMM: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOPAaMH, CKAISIPHOE MPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOpAaMM, CKaJISPHOE TMPOU3BEJACHUE, PACKIAIbIBaTh BEKTOp IO JIBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAUHAT.

[IpumeHsaTh TeoMeTpuueckue (akTbl UIsl PEUIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IIaroB PELUICHUS, €CJIM YCIOBUS PUMEHEHNUS
3aJlaHbl B IBHOM (opMe.

Pemare mpocteiimme reoMeTpuYecKre 3aJadd Ha IMPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATUYECKUX OTHOLIEHUH U
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Wi alfOpuTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEIIEHUHU CTAHIAPTHBIX MAaTEMAaTHYECKUX 3a]1a4.

[IpumeHaTs nOpocTedne MPOrpaMMHBIE CPEACTBA W JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUYECKHUX 3a1a4.

[IpyBOIMTE HpHUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
KW3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEeHHBIE 3HAHUSA HA NPAKTUKE: aHAIM3UPOBATH PEABHBIC
CUTyallud W IIPUMEHATb W3YYCHHBIC IIOHATHS B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTU4yeckKu C(HOPMYIUPOBAHHON MPOOJIEMbl, MOJAEIUPOBATH peasibHbIC
CUTyallud Ha S3bIKE TIE€OMETPHUH, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmnapara anreopsl; perarb
IIPAKTUYECKHUE 3aa41, CBSI3aHHBIE C HAXOKICHUEM I'€OMETPUYECKUX BEJIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3ieioB U TeM (uudposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTejibHbIE
padoThI padoTbI pecypesI
1 BBeznenue B crepeoMeTpuro 10
) [TpsiMble U TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapannenabHOCTh NPSMBIX U MIIIOCKOCTEN
3 HepHeHI[I/IIEyJ'IHpHOCTB MPSIMBIX U 12
TUIOCKOCTEH
4 Vsl MeXAy OPSIMBIMU U IUNIOCKOCTSIMU 10 1
) MHororpaHHUKH 11 1
6 OOBEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHUS, PACCTOSIHHS M YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KITACC

KoanuectBo yacoB DJIeKTPOHHbIE

HauMeHoBaHHe pa3ieioB H TEM mudpoBLIe
Ne i/ P Kourpoabnsie | IIpakTnyeckue (nupp )

NPorpaMmbl Bcero o0pa3oBaTejibHbIE

padoThI padoThI
pecypchl

Tema BpamnieHus 12

OOBEMEI TET 5

BexTops! 1 KOOpAWHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 0600IIEeHNE, 7 1

cUcTeMaTU3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Jara nudposbie
Nen/m | Tema ypoka Konrtpoabueie | IlpakTuueckue
Bcero H3y4YeHHud | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MTOHATHS CTEPEOMETPUH: TOUKA,
npsimMasi, MI0CKOCTh, IPOCTPAHCTBO.
1 Hepens
1 [TpaBuna n3o0pakeHHst Ha PUCYHKAX: 1 6
. CeHTAbpSA
M300pakeHUs IIOCKOCTEH, TapauieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [ToHsATHS: MepeceKaroIecs MI0CKOCTH, 1 1 Henena
NIEPECEKAIOIINECS NIPSIMAst U MIJIOCKOCTh ceHTABpA
3 [ToHATHS: IepeceKaroIHecs I0CKOCTH, 1 2 Hepens
TIepeceKaoNnecs MPsIMas U IIIOCKOCT CeHTAGPA
3HAaKOMCTBO C MHOT'OT'paHHUKaMH, 2 Hepens
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 ceHTAbpA
PHUCYHKax, Ha MPOEKIMOHHBIX YepTekax
HavaneHbie cBefieHNs 0 KyOe U nupamuie, 3 Hepens
5 UX pa3BepTKU U Monenu. CeueHus 1 ceHTAbpA
MHOTOTPaHHHUKOB
HauanbHble cBeieHus 0 KyOe u nupamue, 3 Hepens
6 UX pa3BepTKu U Mozenu. CeueHus 1 ceHTAbpA
MHOT'OI'paHHHKOB
7 ITonsaTtue 006 akCHOMATHYECKOM 1 4 Hepens
IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI ceHTAbps




CTCPCOMCECTPHUHU U CIICACTBUS U3 HUX

[TousTue 06 akCMOMaTHYECKOM

4 Hepena
8 MIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI
ceHTAbpsA
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsTHE 00 aKCMOMATHYECKOM
1 Hepensa
9 IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI 6
OKTAOpA
CTEPEOMETPHUH U CJIEICTBUA U3 HUX
[TousTue 06 aKCHOMAaTHYECKOM 1 Hegena
10 MIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI OKTABPA
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3anmHoe pacnonoxeHnue npsiMbIX B 2 HepenA
11 IIPOCTPAHCTBE: NEPECEKAIOLIINECH, OKTABPA
MapasuleibHbIE U CKPEITUBAIOIIUECS
psiMbIe
[TapannenbHOCTH MPSAMBIX U ITIOCKOCTEN B 2 HepenA
12 MIPOCTPAHCTBE: MapaJUIeIbHbIC NIPSIMBIE B OKTABPA
MPOCTPAHCTBE; MAPALICIbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh MPSAMBIX M TIJIOCKOCTEN B 3 Hegenn
13 npocTtpadcTie: [lapamienbHOCTh PSMON U OKTAGpA
IUIOCKOCTH
3 HegenAa
14 VYTBl ¢ COHAITPABICHHBIMU CTOPOHAMU oKTABpA
4 Hepens
15 Yron Mexay npsMbIMH B IPOCTPAHCTBE OKTABPA
4Hepena
16 VYron Mexay npsiMbIMH B IPOCTPAHCTBE

OKTAbOpA




17 ITapannenbHOCTh MIIOCKOCTEN: 2 HepenA
IapaJuIeIIbHBIE INTOCKOCTH HoAGpA
2 HepenAa
18 CBoicTBa apaJlJIeNIbHBIX MIJIOCKOCTEN HoAbpA
[Tpocreiimune npocTpaHCTBEHHbIE PUTYPHI 3 Hepena
19 Ha TUIOCKOCTH: TETpa’p, KyoO, HOAGpA
napaesenumnes|
3 HepenA
20 IToctpoenue ceueHuit HOABPA
4 Hepens
21 [TocTpoenue ceueHuit HoABpA
KontponbHas pabora o teme "lIpsimbie u 4 HepenA
22 IJIOCKOCTH B ITPOCTPAHCTBE. HOAGPA
[TapanienbHOCTh NPSIMBIX U IUIOCKOCTEH"
[lepneHMKyYIIpPHOCT IPSMOI U 2 Hepena
23 IJIOCKOCTH: IEPIEHIUKYIISIPHBIE IIPSIMBIE B Aekabps
IIPOCTPAHCTBE
IIpsimble napasuienbHbIe U 2 Hepena
24 OeKabps
NEePIEeHIUKYIISPHBIE K INTIOCKOCTH
IIpsimble napasuienbHble U 3 HepenA
25 nekabps
NEPIEHIUKYIIPHBIE K INIOCKOCTH
[Ipu3HaK MepHeHIMKY/IAPHOCTH IIPIMOM 1 3 Hepena
26 nekabps
IJIOCKOCTH
97 ITpu3Hak nepneHuKyJIIpHOCTH IPSIMOH U 4 Hepens

IIJIOCKOCTH




nekabps

TeopeMa 0 IPAMOI IEPIEHAUKYIAPHOM 4 Hepens
28 OeKkabps
TJIOCKOCTH
29 Teopema 0 PsIMO¥ MEePIIeH UK YIISIPHOU 2 Hepens
TUIOCKOCTH AHBapA
Teopema o IpAMOii epreH AUKYISPHOI 3 Hepensa
30 AHBaps
IJIOCKOCTH
[eprieHAUKYISAP U HAKIIOHHBIC: PACCTOSTHUE 3 Hepens
31 OT TOYKH 10 INIOCKOCTH, PACCTOSIHUE OT AHBapA
IIPSIMOM 10 TNIOCKOCTH
[MeprieHANKYIIAP U HAKIIOHHBIC: PACCTOSHUE 4 vepens
32 OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE OT AHBapsA
IPSIMOM 10 THIOCKOCTH
[TeprieHAMKYISAp U HAKIIOHHBIE: PACCTOSTHUE 4 vepens
33 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT AHBapA
IIPSAMOU 10 INIOCKOCTH
[MeprieHAUKYISAP U HAKIIOHHBIC: PACCTOSTHUE 1 Hepens
34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT despann
NPAMOM 10 TIIOCKOCTH
VYTJBl B IPOCTPAHCTBE: YOI MEKIY 1 Henena
35 o despans
NPSIMOM U TNTIOCKOCTBIO
36 JIBYrpaHHBIiA yroJ1, TMHEHHBIHA yro 2 Henens
JBYTPaHHOTO yIria bespans
JIBYrpaHHbIN yroJ1, TMHERHBIH yro 2 Henens
37 ¢despansa

JIBYTPAHHOT'O yTia




[TeprieHANKYIAPHOCTD MIIOCKOCTEH: 3 Hepens
38 MPHU3HAK EPICHIUKYIIPHOCTH IBYX despann

IIJIOCKOCTEH

[lepnieHIMKyYIIPHOCTD IIIOCKOCTEM: 3 Hepens
39 IIPU3HAK NEPIEHAUKYISIPHOCTH ABYX dpespans

IJIOCKOCTEN

[TeprieHANKYIAPHOCTD MIIOCKOCTEH: 4 Hepens
40 MIPU3HAK MEPHIEHAUKYISIPHOCTH JBYX despans

IIJIOCKOCTEH

. 1 Hepena
41 Teopema o TpeX NneprneHIuKyIsIpax
mapTa
1 Hepena
42 Teopema o TpeX NeprneHUKYIIpax mapTa
2 HepenAa

43 Teopema o Tpex nepHeHUKYIApax mapTa

Kontponbnas pabora no remam 2 Hepena
44 "IlepnieHIMKYJIAPHOCTD MPSIMBIX U mapTa

rockocTe" U YTl MEX Y IPSMBIMU U

IJI0CKOCTSIMU"

[ToHsiTHE MHOIOI'paHHHMKA, OCHOBHBIE 3 Hegens
45 3JIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIbIE U mapTa

HEBBINYKJIbIE MHOT'OTPaHHUKH; Pa3BEpTKa

MHOI'OrpaHHHMKA

[Tpu3sma: n-yroapHas Ipu3Ma; IpaHy U 3 Hegens
46 OCHOBAHUS IPU3MBL; IpsIMasi U HaKJIOHHAs MapTa

NPU3MbI; OOKOBAs M MOJTHAs TOBEPXHOCTh
IIPU3MBI




[Tapannenenumnen, npsIMOYTOJIbHbBIN

4 HepenA

47 napaJuIeNIeIUIe]T U €r0 CBOHCTBA mapta
[MTupamuaa: N-yrojpHas MUpaMUa, TPAaHU U 4 vepens
48 OCHOBaHHUE MUPAMHU/IbI; OOKOBAs U TIOJTHAS mapTa
MMOBEPXHOCTh MTHUPAMHU/IBL; TIPABUIIbHAS U
yCeUCHHAas MUpaMuia
[TpaBUIbHBIC MHOTOTPAHHHUKH: TIOHSITHE
MPaBUIBLHOIO MHOT'OI'paHHUKA; TPABUIIbHAS
5 Hepena
49 MpU3Ma U MpaBHJIbHAS TUPAMHUJIA; wapra
[paBUIbHAS TPEYroJbHAs MUPAMHUJIA U
MPaBUJIBHBIN TETpadIp; Kyo
[TpencraBieHre 0 MPaBUIBHBIX 5 Hepens
50 MHOT'OI'paHHHKAX: OKTa’JIp, JOACKadIp mapTa
MKOCaIP.
CumMeTpust B TPOCTPAHCTBE: CHMMETPHS 1 Hepens
OTHOCHTEIILHO TOYKH, MPSIMOM, TNIOCKOCTH. anpens
51 DJIeMEHTBl CHMMETPUH B IIUPAMHIAX,
napajureieuIne/1ax, MpaBuiIbHBIX
MHOTOIpaHHHKaX
52 BbI4nCIIEHHE 3JIEMEHTOB MHOTOIPAaHHUKOB: 1 Henena
peOpa, TuaroHaiu, yribl anpens
[Tnomane 60KOBOI MOBEPXHOCTH U TIOJTHON 1 Hepena
53 MIOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIAIb anpens
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTH MPSIMOH MPU3MBI
54 ITnomas GOKOBOM MOBEPXHOCTH M 2 Hepena
anpens

MOBCPXHOCTHU HpaBHHBHOﬁ nupamMu/ibl,




TeopemMa o IUIoIa 1 GOKOBOM
MOBEPXHOCTU4YyCEUEHHOMN MUPaMUIbI

- KonTponsHas paboTa 1o Teme 2 Hepena
"MHuororpan4uku" anpena
3 HegenAa
56 [Tonsitue 06 00bEME anpens
. 3 HepenA
o7 O6beM nupaMuIbl
anpens
. 4 HepenA
58 OOBEM HpaMHIBI
anpens
\ 4 Hepens
59 OOBEM MUpPaMHUTBI
anpens
. 1 Hepena
60 OO0BEM THpaMHIBI
mas
. 1 Hepena
61 OO6BEM pU3MBI
mas
\ 2 HepenA
62 O0BEM PU3MBI
mas
. 2 HepenA
63 OO0BEM IPU3MBI
mas
64 KonTtponbsnas padora o reme "OO0beMbI 3 Hepena
MHOTI'OTPaHHHUKOB" mas
[ToBTOpEHue, 0600IICHIE CUCTEMAaTH3AIUS
y . 3 HepenA
65 3Hanuil. [loctpoeHue ceuenuii B
Mmasn
MHOTOTpaHHHUKE
66 [ToBTOpenwue, 0000IIeHNE CUCTEMATU3AITHS 4 Hepens
3HaHUU. Beruncinenne paccTOsSHAN: MEXITY Mas




ABYMS TOUKaMH, OT TOYKH O HpHMOﬁ, oT
TOYKHU A0 IIJIOCKOCTHU, MCIKIY
CKpCHIMBAOIIHUMUCA TPAMBIMHA

4 Hepens
67 HroroBast KOHTpOJIbHAS paboTa 1 as
[ToBTOpenwue, 0000IIeHIE CHCTEMaTH3AIUS
3HaHUW. BeraucieHue yrioB: MexXmy
5 Hepena
68 CKPEIIMBAOIIUMUCS TIPSIMBIMU, MEKITY 1
mas
MPSIMOM M IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIIJIOB MEXKAY IIIOCKOCTSIMHU
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




11 KITACC

Ne i/m

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHus

DJIeKTPOHHbIE
nudposbie
o0pa3oBaTteibHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc, 1uameTp;
TIJIOMIA b TTOBEPXHOCTH Chephl

B3aumnoe pacnonoxxenue cepsl 1
TUTOCKOCTH; KacaTellbHas TIOCKOCTh K
cdepe; uomanb cheps

N3o6paxenue chepsl, mapa Ha
mwrockoct. CeueHus mapa

[{unuHapruyeckas MOBEPXHOCTb,
00pa3yroIye UIHHIPAICCKOMI
MOBEPXHOCTH, OCh IIWJIMHIPUICCKOM
MOBEPXHOCTH

unuHap: ocHOBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromias u 0Ch;
TJIOMIA (b OOKOBOM M MOJHOM
MOBEPXHOCTHU

N300paxenne MUINHAPA HA TIOCKOCTH.
PazsepTka mununapa. Ceuenus

IAHPA (TIOCKOCTBIO, MapajuIebHOMN
WJIH TIePICHIUKYISIPHON OCH IIMIIMH]IPA)

Konunueckast moBepxHOCTh, 00pa3yromime
KOHMYECKOW TOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON MOBEPXHOCTH




KOHYCZ OCHOBAHHUC U BCPIINHA,

8 00pa3yrolas U 0Ch; TIoNa b OOKOBOW 1
IIOJIHOM ITIOBEPXHOCTH
Y ceueHHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N306paxenne KoHyca Ha TUIOCKOCTH.
Pa3Beprka konyca. CeueHus KoHyca

10 (TII0CKOCTBIO, NapajlIeNbHON
OCHOBAHMUIO, U MJIOCKOCTHIO, MPOXOASIIEH
yepes BEPILUHY)

1 KomOuHnanwst Ten BpameHus u
MHOT'OI'paHHHKOB
MHOrorpasHuK, ONHACAHHBINA OKOJIO

12 cdepsl; chepa, BIUcaHHAs B
MHOT'OI'paHHHK WJIH B TEJIO BPAIICHUS

13 [Tonstre 06 00bEMe. OCHOBHBIE
CBOICTBAa 0OBEMOB TEN

14 O06beM nMIMHIpa, KOHYCa

15 O0BeM mapa u miIomaab chepb
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHollIeHUsT MEX Y TIOLAASIMU
MOBEpXHOCTEHN, 00bEMaMU TTOIOOHBIX TEl

17 KontponbHas padora no remam "Tena
BpamieHus" u "Oobembl T

18 BexTop Ha MJIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxxeHue U BEIYUTaHUE BEKTOPOB

20 YMHOXkeHUE BEKTOpa Ha YUCIIO




21

Pasnosxenue Bexropa 1o TpeM
HEKOMILTaHapHbIM BekTopaM. [IpaBuio
napajuiejenumneia

22

Pemenne 3aga4, CBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JEHCTBUH C
BEKTOPAMHU

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BeKTopa.
IIpocreiimne 3ajaun B KOOpAUHATAX

24

VYron mexay Bekropamu. CKalsipHOe
MIPOU3BEICHUE BEKTOPOB

25

Brruncienue YIJIOB MCKAY IPAMBIMU U
IIJIOCKOCTSMH

26

KoopanHatHO-BEKTOPHBIN METOI TPU
pEIICHUU TEOMETPUYECKUX 3a1a4

27

KonTtponbhas pabora o reme "BekTopsl
1 KOOPJIMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenwue, 0600IIeHNE U
cucreMartuzanus 3HaHui. OCHOBHBIE
¢burypsl, GpakTel, TEOPEMBI Kypca
IIaHUMETPUHN

29

[ToBTOpeHmEe, 0000IICHNE U
cucreMartuzanus 3HaHui. OCHOBHBIC
¢burypsl, GpakTel, TEOPEMBI Kypca
TUTAHAMETPUH

30

[ToBTOpEHue, 0600IICHNE 1
cUCTEMATHU3alMs 3HAHUN. 3amaun
TJIAHUMETPUHU ¥ METOJIBI X PEIICHUS




[ToBTOpenue, 0000IIEHIE U

31 CHCTEMATU3alMs 3HAHUHN. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PEIICHUS
[ToBTOpeHme, 0000mCHNE U

39 cucreMaTn3anus 3HaHuiH. OCHOBHbIC 1
¢burypsl, GpakTel, TEOPEMBI Kypca
CTEPEOMETPHH

33 HroroBast koHTposibHas paboTta 1

34 [ToBTOpEHwue, 0606meHI/ie u 1
CHCTeMaTH3alUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[MPOI'PAMME
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