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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieluPpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
UHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIBHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

basucHblit yueOHbI1 (0011€00pa3oBaTeNbHBIN) IUIaH HA H3yyeHue reometpuu B 11 kiacce
OCHOBHOM IIKOJIBI OTBOJMT | yac B HeNleNI0 B TEUEHUE YUeOHOro roja o0y4deHus, Bcero 35
YPOKOB B TOJ.



Ha u3ydyenue reomerpun otBonutcs 1 vac B Hegenmto B 11 kiacce, Bcero 3a
roji o0yueHus - 35 y4eOHBIX Yaca.

1 lloBTOpeEnue (3 4).

2.BekTopsbl B IpocTpancTBe (64).

Bexrops! B npoctpancTse. KosumHeapHsle M KOMILIaHapHbIE BEKTOPHI. [lapaiensHbii
niepenoc. [lapamiensHoe TpOEKTUPOBAHKE U €ro cBoicTBa. [lapamienbHble TpoeKIUU
mwiockux ¢uryp. M3o0paxeHune npocTpaHCTBEHHBIX (Guryp Ha miockoctu. CedeHus
MHOI'OTpaHHUKOB. lcTroprueckue cBeAeHUsI.

Lean: cpopMupoBaTh y yHaluxcs MOHATHE BEKTOpPA B IPOCTPAHCTBE; PACCMOTPETh

OCHOBHBIE OII€pALIMU HaJ BEKTOPAMH.

3. MeToa koopAuHAT B pocTpancTie (9 4).

[IpsiMoyronbHas cucteMa KOOpJAMHAT B POCTPAHCTBE. PaccTosiHMEe MEXly TOUKAMU B
npoctpancTBe. Bekropsl B ipocTpancTBe. [JinnHa BekTopa. PaBeHcTBO BekTopoB. CioxeHue
BEKTOPOB. Y MHOKEHHE BeKTOpa Ha uncio. Koopaunats! BekTopa. CKansipHOE TIPOU3BEACHUE
BEKTOPOB.

Iean: BBeIeHNE TIOHATHE IPSMOYTOJIBHOW CUCTEMbBI KOOPJIMHAT B IPOCTPAHCTBE; 3HAKOMCTBO

C KOOP/IMHATHO-BEKTOPHBIM METOJOM peleHus 3agad. ChopMupoBaTh y yyaliuxcsi yMeHus
MIPUMEHATh KOOPANHATHBIA U BEKTOPHBII METO/IbI K PEIICHUIO 33/1a4 Ha HAXO0KICHHUE JIJTUH
OTPE3KOB U YIJIOB MEXAY IPSIMBIMU M BEKTOPAMU B IIPOCTPAHCTBE.

B xone u3yueHust Tembl 11e51eco000pa3HO UCIIOIB30BaTh AHAIOTHUIO MEXIY pacCMaTpUBAEMbIMU
MOHATUSIMU Ha IUIOCKOCTH U B IIPOCTPAHCTBE. JTO MOMOKET ydaluMcs 0osee r1yooko u
OCO3HaHHO YCBOUTb M3Y4YaeMbIil MaTepuall, yACHUTh COJIEPKaHUE U MECTO BEKTOPHOTO U
KOOPJMHATHOI'O METOJIOB B KypCe r€éOMETPUU
4. nsmuap, Konyc, mwap ( 74)

OcHoBHbIE 351eMEHTHI cdepbl U mapa. BzaumHoe pacnonoxenue chepbl U IIOCKOCTH.
MHororpaHHMKH, BOUCaHHbIE B cpepy. MHOTOrpaHHUKH, OMUCAHHbIE 0KOJI0 cdepsl. Llnmuuap
1 KoHyc. Ourypsl BpamieHus.

Ieasb: 1aTh ydammmMcs cucTeMaTHYECKUE CBEACHUS 00 OCHOBHBIX BUIAX TeJl
BpaieHus. Mzydyenne kpyribix tei (HWIMHIpa, KOHYCa, 1apa) 3aBepIlaeT U3y4yeHHE CUCTEMBI
OCHOBHBIX IIPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX TEN. B X0/1€ 3HAKOMCTBA C TEOPETUYECKUM
MaTepUajJoM TEMbl 3HAUUTEIBHO Pa3BUBAIOTCS IPOCTPAHCTBEHHBIE MTPEICTABICHUS YUalllUXCsl:
KpYTJIbIE TeJla pacCMaTPUBATh HAa IPUMEPE KOHKPETHBIX TEOMETPUUECKUX TEIN, U3y4aTh
B3alMHOE PACIIOJIOKEHHUE KPYTJIBIX TEJ U MJIOCKOCTEH (KacaTeabHbIEe U CEKYLIUE MIIOCKOCTH),
03HAKOMHTb C MIOHITUSIMUA ONTUCAHHBIX U BIIMCAHHBIX MPU3M U Tupamu. Pemats OGonbioe
KOJIMYECTBO 33/1a4, YTO MO3BOJISIET MIPOJOJIKHUTH paboTy 0 (HhOPMHUPOBAHUIO JIOTHUECKUX U
rpadUuecKux yMEHUH.

5. O0beM u nJIOMAAL MOBEPXHOCTH (5 4).

[Tonstue o6bema u ero cpoiictBa. OO0bEeM UIWHIPA, IPSIMOYTOIHHOTO

napajuienenunena u npusmsl. [punnun KaBansepu. O0beM mupaMuIb.

O0nem KoHYyca U ycedeHHOTO KoHyca. O0BeM mrapa u ero yacteit. [nomaas moBepXHOCTH
MHOTOTpaHHMKA, IWJIMHAPA, KOHYCa, YCEUEHHOT0 KOHYyca. [[iomaas moBepXHOCTH 1Iapa U ero
yacTei.

Ieab: MpoaOIKUTH CHCTEMAaTHUYECKOE U3YYEHNE MHOTOTPAHHUKOB U TEJ BPAILIEHUS B

XO/JIe peuIeH s 33/1a4 Ha BBIYMCIIEHUE UX 00BEMOB.

[TonsiTue o6beMa BBOAUTH MO AHAJIOTUH C TIOHATHEM IUIOIIAIH IUIOCKOW (UTYpHI U

(dhopMyIpoBaTh OCHOBHBIE CBOKCTBA 00BeMOB. CyIIeCTBOBAHUE U €IMHCTBEHHOCTD



o0beMa TeJa B HIKOJIbHOM Kypce MaTeMaTUKU MPUXOAUTCS IPUHUMATH 03
JI0Ka3aTeNbCTBA, TAK KaK BOIPOC 00 00beMax MPUHAIJIEKHUT, 110 CYILECTBY, K TPYIHBIM
paszenaM BbeIClIer MaTeMaTUKU. [109TOMY HYKHBIE PE3YJIbTATHI
yCTaHaBJIMBaTh, PYKOBOJICTBYSChH OOJIbLIIE
HATJSITHBIMA COOOpaXEHUAMU. Y YeOHBIN
MaTepHall I1aBbl B OCHOBHOM JIOJKEH YCBOUTBCS
B IIPOLIECCE PEUICHMS 3a1a4.
S.I1oBTOpenue (3 4.)
Ilesib: MOBTOPUTH U OOOOIIUTH 3HAHUS M YMEHUS, YUAIMXCS Yepe3 pelIeHne 3a1ad 1mo
CJIIELYIOIIMM TEMaM: METOJ, KOOPAMHAT B IIPOCTPAHCTBE; MHOTOTPAHHUKH; TEJIa BPALLCHUS;
00BEMBI MHOTOTPAHHUKOB U TeJl BPALLICHUS

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpPaMMbl y4yeOHOTO TpeameTa
«MaremaTuka» XapakTepu3yrTC:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YyYaIONIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJICMCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMHU B COOTBETCTBHH C MX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTrnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKCHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MATUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
DKOHOMUKHU.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMYUBOTO OYAyIIIETO.

JcTeTHYeCcKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acCleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCMUTAHUE:



C(OPMUPOBAHHOCTHIO yMEHHS TNPUMEHSATH MaTeMaTHUYCCKUE 3HAHWS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATHA U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeid mnpodeccmrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KYJIbTYphl, IMOHUMAHHUEM BIWSHHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa dSKOJOTUYECKHX MpoOJieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY’)Karommel cpeapl, ITUTAHHUPOBAHMS IIOCTYIIKOB M OIEHKH WX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKdh Kak c]epbl 4YeI0BEUECKOW esATeNIbHOCTU, JTamoB €&
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO JIEATebHOCTh
WHUBUTyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oetcmeusiMuU, YHUBEPCANbHbIMU PecyIAMUBHBIMU OCUCTBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUA  OKpyycaowe20  Mupda,  NpUMeHeHue  JOSUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



Bba3oBble JJornueckue 1eiicTBUA:

BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Ui OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBOpeursi B (paKTaxX, JaHHBIX, HAOJIOACHHMSIX U YTBEPXKACHUSIX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (TPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIICHUs, BBIOMpaTh Haubojee NOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbLCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOATENHLHO (POPMYIUPOBATH OOOOIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPENOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCJIOBHUSX.

Pabora c undopmanueii:

BBIABJISITDH I[GCI)I/IL[I/ITBI HH(bOpMaHI/II/I, JaHHBIX, HGO6XOI[I/IMBIX JJIA OTBECTA
Ha BOIIPOC U AJId pCIICHUSA 3ada4M;



e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM IMPEICTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, PEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:

e BOCHOpUHUMATh H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBhIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

e B X0JI¢ 0OCYXXKJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TMIOUCK
pEIICHUS; COMOCTAaBISTh CBOM CYXKICHHS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy»XuBaTh pas3iinuvMe U CXOJICTBO IMO3UIIMIA; B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;

e TPEICTaBIATH  pE3yJNbTAaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU 1 0COOEHHOCTEN ayIMTOPHUU.

CoTpyaHu4ecTBoO:

e TMOHMMATh W  WCMOOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHINBHUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOH JAESITENbHOCTH, IIJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOM
paboThI, pacnpeaensaTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBaTh B IPyNIOBBIX (popmax paboThl (00CYkIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD) W WHBIC); BBHINOJHITH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIGHCTBUS C JPYTMMH WICHAMH KOMaH]IBI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzamnus:

e COCTaBJISITh TUJIAH, AITOPUTM PEIICHHUS 3a/1a4d, BEIOMPATH CITOCOO PEIICHUS
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,



apryMEHTUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATCIIBHON peQuIeKCMH KaK OCO3HAHUSA
COBEPIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yiibTaTa penieHUs] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3a/ladyi, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIEM U YCIOBHSIM, OOBSICHITH
MPUYUHBI JTOCTUKEHUSI WIM HEJOCTIXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

OnepupoBaTh MNOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OO0pa3yrolIue
HUJIMHAPUYECKON ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yronue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprudeckas MOBEpXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BEMBI M TIIOMIAAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOopMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAT B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOIICHHS] MEXIY TUIOMAISIMUA TMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEI.

N300pakath u3ydaemple (UTYpbl OT PYKH W C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

W3BnekaTb, WHTEPIPETUPOBATH M MPeoOpa3oBBIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.



BbIMONHATE IEHUCTBUSA CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpPa Ha YUCIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaIAt0T.

[IprMeHATh IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPAaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOW CHCTEME KOOPAMHAT.

[TpumensaTs reomeTpuueckue (HaKThl i PEUICHHs CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocrelmme reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [I0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLICHHW H
HAXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH M0 00pa3laM WM aJropuT™MaMm, NpUMEHss
U3BECTHBIEC METO/IbI [IPYU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeEHATh MONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallMd W TPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKn CQOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEabHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

Ne HA3BAHUE PA3JIEJIA Kon-Bo yacos
1 [ToBTOpenwue. 3
2 Bektopsl B mpocTpaHCTBeE. 6
3 MeTto1 KOOpAWHAT B IPOCTPAHCTBE. 9
4 [unuuaap, KOHyC U map. 7
3 OO0BbEMEI TeT. 5
4 O6o0matomiee moBTopenue. Pemenne 3amay. 5
HUTOI'O: 35
IMOYPOYHOE IINTAHUPOBAHHUE
No Jara Tema ypoka KomnuectBo Kont
IIo mnany ‘ DaKTUYECKH 4acoB poJIb

IToBTOpenue kypca 10 knacca 34




Cents6pb 05

[TapajuieabHOCTB IPSMBIX U IUIOCKOCTEH. [lepneHauKyIsipHOCTD
IPSAMBIX U IIJIOCKOCTEM.

12 MHororpanHuKu
3 19 Bxoanast koHTponbHast paboTa K/P
BekTopbl B npocTpaHcTBe. 64

4 26 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.

5 OxTs16ps 03 CrnosxeHue ¥ BeIYUTaHUE BEKTOPOB. CyMMa HECKOJIBKHUX
BEKTOPOB.

6 10 YMHOKEHHE BEKTOpa Ha unciao. KommiiaHapHble BEKTOPHI.

17 PasnoxeHne BekTopa 1o TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
24 Kontponbnast pabora Ne2 mno Teme «Bektopel B

MIPOCTPAHCTBEY

9 Hos6ps 07 [TpaBuiio mapannenenunena. K/P

MeTox KOOpPAUHAT B MPOCTPaHCTBE 94

10 14 [TpsMoyronbHas cucTeMa KOOpJUHAT B IPOCTPAHCTBE.  YTOI
MEXy BEKTOPaMH.

11 21 Koopaunats! Bektopa. CBsA3b MEXKIY KOOPAUHATAMU BEKTOPOB U
KOOp/AMHATaMU TOYEK.

12 28 [Tpocreiimme 3agauu B KOOpAMHATAX.

13 Hexabps 05 Pemenue 3amau: Meroa KoopAuHAT B TPOCTPAHCTBE

14 12 CKansipHO€ NMPOU3BEJICHUE BEKTOPOB.

15 19 Pelenue 3a1ay Ha HaXOXKIEHUE yTIila MEXy BEKTOpaMU U
CKaJISIPHOE TIPOM3BE/ICHUE BEKTOPOB.

16 26 Konrtponsnas padora Ne3 mo teme: «MeTo1 KOOpIUHAT B

IPOCTPAHCTBE




17 SnBaps 09 [{enTpanbHas cummerpusi. OceBasi CHMMETPHS 1
18 16 3epkanpHas cummeTpus. [lapannenbHblil nepeHoc 1 K/P
Hununap, konyce, mwap 74
19 23 [Tonsitue nunuuApa. Ilnomaas NOBEpXHOCTH IIMIMHAPA 1
20 30 [Tonsitue konyca. ITnomans MOBEPXHOCTH KOHYCA. 1
21 ®epaib 06 [TonsiTue yceuennoro konyca. Ilmomans moBepxHocTu
YCEUYEHHOT0 KOHYCa
22 13 Cdepa u map. YpaBHerue chepsl 1
23 20 B3aumnoe pacrionoxenue chepbl U IUIOCKOCTH. 1
24 27 Kacarenbnas miockocts k cdepe. [Tnomans chepot 1
25 Mapr 05 Konrtponsnas pabora Ned no teme «{unuuap, KoHyc, map» 1 K/P
O0bembl Te1. Su
26 12 [Tonsitue o6bema. OOBEM MPSIMOYTOIBHOTO MapalieNenuneaa 1
27 26 O6bem npsimoii ipu3Mbl. OOBEM HaKJIOHHOM NMPU3MBI, 1
28 Ampens 02 Teopema 06 o6veme 1mmHApa .O0BEM NUpaMUIBI U
KOHYycCa
29 09 O6wem mapa 1
O6mwem mapoBoro cermenTa, [lnomanp cheps
30 16 Pemrenue 3amau: MeToa KOOpAMHAT B MPOCTPAHCTBE 1 K/P
O0o01marouiee NOBTOPEHNE KYypca reoMeTpuM S4
31 23 HToroBast KOHTpOJIbHAs paboTa 1




32 30 : MeTtoa KoopuHAT B IPOCTPAHCTBE

33 Maii 07 Pemenue 3amad: Meton KoopJIMHAT B IPOCTPAHCTBE

34 14 O06beM npsMo MPU3MBI, IIIIMHAPA K/P
35 21 [Tnomane cheprr. O6beM mapa, 00beM MIAPOBOTO CETMEHTA,

IapoBOro CJI0d U I1apoBOI'0 CCKTOpa




COAEPKXAHUE YYEBHOI' O KYPCA
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