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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO YpOBHS IJIs
oOyuatomuxcst 11 kmaccoB  paspaborana Ha  ocHoBe  DemepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanu3arus mporpaMmbl 00eCrieYrBaeT OBJIAJCHUE KITFOUEBBIMU KOMIICTCHITUSIMU,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HHUs IPYTrUX Y4EOHbIX NUCUUIUIMH. PazButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCsl OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanusi  jAeiicTBuTenbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4epe3  obOecreyeHHEe  BO3MOXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o TeoMeTpuu Ha ©0a30BOM ypOBHE TNIpEeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTibkeHne 1ed  OCBOCHHS TMPOrpaMMbl  00ECTIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"eoMeTpun» Ha 6a30BOM ypoBHE B 11 Kilaccax sBISIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aMMOCBSI3H C OKPYKAIOIIIM MUPOM;

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

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarommMxcs, IMO3HABAaTEILHOW  AKTUBHOCTH, HCCIEIOBATEIHCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YyIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOW Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopenel€éHHbIM [0 TrojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B cooTBercTBUM € Y4YEOHBIM IIJIJAHOM OCHOBHOIO OOIIEro oOpa3oBaHUs
MBOY COIL Nell r. IleH3sl Ha U3ydyeHHE T€OMETPUH OTBOAUTCS 2 Yaca B HEJIEIIO
B 11 xnacce.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YyUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuN, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-DPKOHOMUYCCKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKON HayKH Kak c(]epbl UYelTOBEYECKOW MeATEIBHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MATEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBISATH JACPUIUTH HHPOPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(MOPMAIIUIO, TIPEICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM Gopme popMyIuUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OmnepupoBaTh MOHATUSMU: UWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yromne
UWIMHAPUYECKON ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuguimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE ILAPOBOTO CJIOS,, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Borancnsate 00BbEMBI M IUIONIAAM  TIOBEPXHOCTEH  Tel  BpaIICHHS,
reOMETPUUYECKUX TEJI C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy WU
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BBIMHCIsATE COOTHOLICHUSI MEXIY TUIOMAASMHI TOBEPXHOCTEH M 00BEMaMH
MOJ00HBIX TE.

N300paxaTh u3yyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIONTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pPUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BbImOnHATE  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAAt0T.

[TpumeHsTh MpaBuiIO NMapavieaenunesaa.

OnepupoBaTh NOHATUSIMU: IE€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yroyl MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUITAHAPHBIE
BEKTODBI.



Haxoauts cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJSIpHOE TMPOW3BENCHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpIUHAT.

[lpumensTs TeoMeTpuyeckue QaxKThl Il PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIbKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaun Ha JOKa3aTeNbCTBO MATEMaTUYECKUMX OTHOILIEHUH U
HAX0XKJIEHWE TEOMETPHUECKUX BEJIMUMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBAa U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoaUTE TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KHU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHATh TMOMy4YeHHbIE 3HAHWS Ha TMPAKTHKE: aHAIM3UPOBATH pealbHBIC
CUTyalldd M TNPUMEHSATh HU3YyYEHHbIE IOHATUS B MPOLECCE MOUCKA pPEIICHUs
MaTeMaTHuecKu C(GOPMYJIUPOBAHHON MpOOJIEMBbl, MOJIEIUPOBATh pPEabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, UCCIEI0BaTh MOCTPOCHHBIE MOJETH C
UCTIONb30BAaHUEM TE€OMETPHUECKUX TOHITHA M TEOpeM, ammapara aireOpsl;
pelath NpakTHUYECKHUE 3aJauM, CBSA3aHHbBIE C HAXOXJICHHEM I'€OMETPUYECKUX
BEJIMYHH.

COAEPKAHUE YYEBHOI'O KYPCA
11 KIIACC

Tesia Bpalmenus

Hummeapuyeckas IIOBEPXHOCTD, oOpasyroiue HWIMHAPUYECKOU
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MMOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yrwoIlass U OCh; IUIOMIAAb OOKOBOM H TOJIHON
MOBEPXHOCTH.

Konuueckass moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOHN MmoBepXHOCTH. KOHyC: OCHOBaHUWE M BEpIIMHA, 00pa3yroasi
U OCh;, IUIOMAAhr OOKOBOM W TOJHOW TIOBEPXHOCTH. Y CEUEHHBI KOHYC:
oOpa3sylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IHAMETp; IJIOLIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TJI0MAEL CHEpHI.



N300paskenne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka MumMHIpa 1 KOHYycCA.

KoMmOunamuu Ten BpalleHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAaHHBIM OKOJO cdeprl; cdepa, BNUCAHHAS B MHOTOTPAHHUK, WU TeEIO
BpAILCHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
IPsIMOYTOJIBHOTO TMapajulesienunena U ciaeacTBus u3 He€. O0bEM UUIMHAPA,
konyca. O0BEM Mmapa u momasab chepsl.

[logoGueie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwinHIpa (TapaJIebHO M TEPHEHAUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuielbHOE OCHOBAHHMIO M MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBE. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. Pa3nokeHne BeKTopa Mo TPEM HEKOMIUTAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTon Mexay BekTopaMu. CKajasipHOE IPOU3BEIEHHUE BEKTOPOB.
Briuncnenue yrioB Mexy MPSMBIMH U TIOCKOCTSIMU. KoopauHaTHO-BEKTOPHBIM
METO/1 TIPH PEIICHUH T€OMETPUUYECKUX 3a/1aY.

TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC
TemaTuyeckoe mIaHUpoOBaHWE MO TeoMeTpuu uisi 11-ro kimacca cocTaBieHO ¢

y4eToM pabodeii mporpaMMbl BOCIIUTaHUS. BOCIIUTATENIBHBIN MOTEHIIMA JAHHOTO
y4eOHOro nmpeamera OOECIEeUMBAECT  peaju3aliio  CIEAYIOIIMX  IEIEeBbIX
MPUOPUTETOB BocHUTaHus, oOyuaromuxcs O00:

1.Pa3BuTHE LEHHOCTHOIO OTHOLIEHHMS K CEMbE KaK TIJABHOM OIOpPE B JKU3HU
YeJI0BEKa U UICTOYHUKY €r0 CYaCThA.

2.Pa3BuTHE I1IEHHOCTHOTO OTHOLIEHUS K TPYydy Kak OCHOBHOMY CIOCOOY

JIOCTUKEHUS
YKU3HEHHOTO OJsaronoayyus YyeJioBeKa, 3aory ero YCHEIIHOrO
podeccuoHaNbHOTO

CaMOOIIPEEIICHNs] U OLIYLIIEHUSI YBEPEHHOCTH B 3aBTPAIIHEM JIHE.

3.PazBuTHe LEHHOCTHOIO OTHOLIEHHA K cBoeMy OTedyecTBy, CBOEl Majol H
Ooonpuiol PoauHe kak MecTy, B KOTOPOM 4YEJOBEK BBIPOC W TO3HAJ IEpPBbIE
PagOCTH U HEYIAYH,

KOTOpas 3aBelaHa eMy IIPeJKaMU U KOTOPYIO HY’KHO 0Oeperars.



4 Pa3BUTHE LIEHHOCTHOTO OTHOUIEHUS K MHUPY KakKk TJIABHOMY MPHUHILHUILY
YEeJIOBEYECKOTO0  OOIIEKUTUSI, YCIOBHIO KPEHmKOW JIpYyKObl, HallaKUBaHUs
OTHOIIICHHM ¢ KoJuIeramMu mo paboTe B OyaylieM M CO3JIaHMs OJarompusTHOTO
MHUKPOKJIMMATa B CBOCH COOCTBEHHOMN CEMbE.

5.Pa3BUTHE IIEHHOCTHOTO OTHOUIEHUS K 3HAHUAM KaK HHTEIUIEKTYyaJIbHOMY
pecypcy, obecrieunBaronieMy Oyyliee 4eloBeKa, Kak pe3yJbTaTry KpOIMOTIUBOTO,
HO YBJIEKAaTEJILHOTO y4eOHOTO Tpy/a.

6.Pa3BuTHE LIEHHOCTHOTO OTHOIIEHHUS K KYJIbType KaK JyXOBHOMY OOTaTCTBY
o0IIecTBa M BaXXHOMY YCJIOBHUIO OIMYIIEHUSI YEIOBEKOM IIOJIHOTHI MPOKUBAEMOM
JKM3HU, KOTOPOE JAalT €My YTE€HHE, MY3blKa, HCKYCCTBO, T€aTp, TBOPYECKOE
CaMOBBIPAXKECHHE.

7.Pa3BuTHE IEGHHOCTHOTO OTHOIIEHUS K CAMUM ce0e Kak X03s5€BaM CBOEH CYhOBI,
CaMOOIIPEICISIIOIMMC W CaMOPEATM3YIOIIUMCS JIMYHOCTSIM, OTBEYAIOIIAM 32
CBOE COOCTBEHHOE Oyay1iee.



11 KIIACC

KoanuyecTBO 4acoB JlesATeJbHOCTH
HaunmeHoBaHHe pa3aejioB H TeM YUYHTEJISI ¢ y4eTOM
Ne i/ Konrpouabnsie IIpakrnyeckue "
NPOrpamMMblI Bcero padoueii mporpaMmMbl
padoThI padoThI BOCHIHTAHHSE
Tena Bpanienus 12 (15) Pa3Butne
OOBEMBI TEN 5(18) IIEHHOCTHOTO
3 BekTopsI 1 KOOPAMHATEI B IPOCTPAHCTBE 10 (21) OTHOILICHUS K
4 [ToBTOpEHME, 0606H_[eHI:Ie, 7 (14) 1 3HAHUSIM KakK
cucreMaTui3anus 3HaHuu I/IHTGJIJIGKTyaJIBHOMy
pecypcey,
00ecCIeunBaOIIEMY
OyJy1iee 4esioBeKa,
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 0

KaK pe3yJIbTaTy
KPOIIOTJIMBOTO, HO
YBJICKATEILHOTO
y4eOHOTO Tpy/Ia.







HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Nem/m  Tema ypoka Konrpoabnsie IIpakTuyeckue Aara wHppoBsIe
Bcero u3yyeHusi o0Opa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1
TUTOIIAb TIOBEPXHOCTH Cephl
5 Cdepa u map: ueHTp, paauyc, 1uamerp; 1
TUTOIIAb TIOBEPXHOCTH Cephl
B3aumMHoe pacrionoxxeHue chepbl u
3 IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K 1
chepe; iomaab chepsl
Bsaumnoe pacrnionoxenue chepsl 1
4 IUIOCKOCTH; KacaTeJbHasl INIOCKOCTh K 1
cdepe; mouaas chepsl
5 N3obpaxkenue cdepsl, mapa Ha 1
mockocT. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,
6 o0pa3yrolne UIMHIPHIECKOI 1
MOBEPXHOCTH, OCh IWIHHIPUIECKOMH
MTOBEPXHOCTH
[Hunuaap: ocHoBaHUS U OOKOBas
7 MOBEPXHOCTh, 00pa3yroIas U OCh; 1

IIoLaas OOKOBOU Y MOJHOM
MMOBEPXHOCTH




Hunuaap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IIomaas OOKOBOU M IOJHOM
MMOBEPXHOCTH

N300parkeHre NUIMHAPA HA TNIOCKOCTH.
PazsépTka unnunapa. Ceuenus

HMWIMHIPA (TUI0CKOCTHIO, MapaiebHON
WM NIEPHEHAUKYISIPHON OCH IIMIIMHIPA)

10

Konnueckas moBepxHOCTh, 00pa3yroiue
KOHUYECKOU IMMOBEPXHOCTHU, OCb U
BCpHIMHA KOHHYECKOU ITOBEPXHOCTHU

11

12

13

14

Konyc: ocHOBaHME U BEpILIUHA,
o0pa3yromias 1 0Cb; IUIOIIa (b OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

VYceu€HHblil KOHyC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTHI0, MapaIeIbHON
OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOISAIIEN
yepes BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'paHHUKOB

15

MHoOrorpanHuK, OIMMCaHHBIA OKOJIO
cdepsr; cepa, BIUCaHHAS B
MHOTOTPaHHUK WJIN B TEJIO BPALECHUS

16

[Tonsatue 00 00BéMme. OCHOBHEIE




CBOMCTBA 00BEMOB Tell

ITonsartue 00 00Béme. OCHOBHEIE

17 . ) 1
CBOMCTBa 0OBEMOB Tel

18 O06BEM UIMHpA, KOHYCa 1

19 O0BéM UIHHIIpA, KOHYCa 1

20 O06BEM UIMHpA, KOHYCa 1

21 O0BéM UIHHIIpA, KOHYCa 1

22 O0bEM UIMHIIpa, KOHYyCa 1

23 OO0BéM rapa u miomaab ceps 1

24 O6béM 11apa u momaab cepsl 1

25 OO0BéM rapa u miomaab ceps 1

26 O6béM 11apa u momaab cepsl 1

27 O06BEéM mapa u rwiomazas chepst 1
[TomoOHBIE TENa B IPOCTPAHCTBE.

28 CooTHOIICHNST MEXIY TUIOMIAISIMU 1
MMOBEPXHOCTEH, 00bEMaMHK MMOJOOHBIX TEI
[Tono6HbIe Tena B MPOCTPAHCTBE.

29 CooTHomIEeHNs MEX Ty IUIOIAJIMU 1
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TET
[Tono6HbIe Tena B MPOCTPAHCTBE.

30 CooTHomIEeHNs MEX Ty IUIOIAJIMU 1
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET
[TonoOHbIE TEeNa B MPOCTPAHCTBE.

31 CoOTHOIICHUS MEXKTY TUTOIIAISTMHU 1
MOBEPXHOCTEH, 00bEMAMH MOAOOHBIX TET

39 [TogoOHEbIE TENa B MPOCTPAHCTBE. 1

COOTHOIICHUS MEXTY TUTOIIAISTMHI




MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

Kontponbnas padota mo temam "Temna

33 Bpamenus" u "O6beMbl Ten" .
34 BekTop Ha MJI0CKOCTH ¥ B IPOCTPAHCTBE 1
35 BekTop Ha mI10CKOCTH U B TPOCTPAHCTBE 1
36 Crno)keHue ¥ BBIYMTAHHE BEKTOPOB 1
37 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB 1
38 YMHOXEHHE BEKTOpa Ha YHCIIO 1
39 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenune BekTopa 1o Tpém
40 HEKOMILTIaHapHBIM BekTopam. [IpaBuio 1
napajuiesienuneaa
Paznoxenune BekTopa 1o Tpém
41 HEKOMILTaHapHBIM BekTopaMm. [IpaBuio 1
napasuiefienuneaa
Pemenne 3ama4, CBSI3aHHBIX C
42 IIPUMEHEHUEM IIPABWII JEUCTBUH C 1
BEKTOpaMH
Pemenne 3ama4, CBSI3aHHBIX C
43 IIPUMEHEHHUEM NIPABUII JCHCTBUM C 1
BEKTOpaMH
[IpssmoyronbpHas cucTeMa KOOpAUHAT B
44 npoctpaHcTBe. KooparHaThl BEKTOpaA. 1
[Ipocreiimme 3aa4u B KOOpAUHATAX
[IpsmoyronbHas cucTeMa KOOPAUHAT B
45 npoctpancTse. KoopanHaThl BEKTOpA. 1
[Ipocreiimme 3a1a4n B KOOpIUHATAX
46 VYron mexnay BekTopamu. CKaJasipHOE 1




IMPOU3BCACHUC BCKTOPOB

47

48

VYron mexay Bekropamu. CKansipHOe
MIPOU3BEJICHNE BEKTOPOB

Brruncnenue yrioB Mex1y NpsSIMbIMU U
IJIOCKOCTSIMU

49

Beruncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

50

51

KoopauHaTHO-BEKTOPHBIN METO MIPH
pEIIeHUU TEOMETPUUECKUX 3a]1a4

KoopauHaTHO-BEKTOPHBIN METO MIPH
pEIIeHNY T€OMETPUUYECKUX 3a/1a4

52

53

54

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHUU TEOMETPUYECKUX 3a7a4
KoopauHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4

KontponbHas pabora o Teme "BekTopbl
U KOOPAMHATHI B IPOCTPaHCTBE"

55

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUH

56

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHu. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

57

[ToBTOpeHue, 06001IeHNE 1
cucreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca




IIaHUMETPUHN

58

59

60

[ToBTOpEeHME, 0000IIEHNE U
cucrteMaTu3aius 3Hanui. OCHOBHEIC
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHME, 0000IIEHNE 1

cUcTeMaTH3alis 3HaHU. 3agauu
IJIAHUMETPUHU U METOJIbI UX PEIICHUS

IToBTOpEeHME, 0000IIEHNE U

cUcTeMAaTH3anus 3HAaHUN. 3a1auu
IJITAHUMETPUHU U METOJIbI MX PEIICHHS

61

[ToBTOpenue, 0600IEHNE 1
cUcTeMAaTH3anus 3HAaHUN. 3a1auu
IJITAHUMETPUHU U METOJIBI MX PEIICHUS

62

[ToBTOpenue, 0600IIEHNE 1
cUCTEMAaTH3aIMs 3HAHUN. 3a1a4un
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

63

64

65

[ToBTOpeHue, 06001IeHNE 1
cucreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

[ToBTOpEeHuEe, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

Hrorosas KOHTPOJIbHAsA pa60Ta

66

[ToBTOpenue, 0600mEeHNE U
CHCTEMAaTH3aINsI 3HAaHUH




[ToBTOpeHUE, 0600IICHNE 1

67 . 1
CHCTEMAaTH3aLus 3HAHUI

68 [ToBTOpenue, 060611.[6HI:I€ u 1
CUCTEMATHU3al g 3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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