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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «['eomeTpus» 06a30BOTO ypOBHS IJIs
oOyuatomuxcs 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.
Peanm3arus mporpaMmbl 00ecrieYrBacT OBJIACHUE KITFOYEBBIMU KOMIICTCHIIUSMU,
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
MAaTEMATUYECKOW 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 HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET 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 TPO(PECCHOHATBHO BaKHBIX 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 TWIpeIHA3HA4YCHA 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 sBISIIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM 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 BPAIICHHUS;

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  aJTOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIOB  3aj]1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcs, IMO3HABAaTEIbHOW  AKTUBHOCTH, HCCIIEIOBATEIHCKUAX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX y4EeOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YyIbTaThI.

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 PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
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. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cojepkaTenbHble auHUU Kypca «l'eomerpum» B 11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea 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 MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM 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
yrayOnsia e€, o0pasys MPOYHbIE MHOKECTBEHHbIEC 3HAHUSI.

Mecto ydueOHOro Kypca B y4eOHOM IUIaHE Ha HW3YYEHUE TEOMETPHH
orBoautrcs 34 wyaca B 11 kmacce( 1 wYac B HeHem)



COIAEPXKXAHUE YYEBHOI O KYPCA

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: oOcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b CHEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOunanun Ten BpalleHusi W MHOTOTPAHHHUKOB. MHOTOrpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
MPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmiue 3agaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CkajsipHOE MPOU3BENIEHHE BEKTOPOB.
Bbluncienre yrioB Mexay IpsIMBIMU U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUN B JPYyrUX HayKaX, TEXHOJOTHUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MATEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMCHEHHE MaTEeMaTHUSCKUX 3HAHWM IS PEIIeHUsS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs MWBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAOUie20  Mupa;,  NpUMeHeHue  J102UYeCKUXx,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
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,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIUME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIECCAa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl 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 CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHU3AIIUIO COBMECTHOM
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX 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 Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
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
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB JECATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

11 KIIACC

OnepupoBaTh NOHATHUAMM: IMIJIMHAPUYECKas TMOBEPXHOCTh, 0Opa3yrolne
HWINHAPUYECKONM  TMOBEPXHOCTH;  LWIMHIP;  KOHMYECKAss  MOBEPXHOCTb,
oOpazyroIue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckas moBEepXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBACHITH CITOCOOBI TTOTYYEHHUS TEJI BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroioKeHue chephl U MIOCKOCTH.

OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHUWE IIAPOBOrO CIIOS, BHICOTA IIAPOBOIO CIOS;
IaPOBOU CEKTOP.

Beraucnare  o0béMBI M IUIOMIATM  ITOBEPXHOCTEH  Tel  BpallleHHS,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSITUSIMU: MHOTOTPaHHUK, BIMCAHHBIA B chepy U
OMMCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallCHUS.

BeIaucaTh COOTHOIIGHHUSI MEXIY TUIOMIASIMH MOBEPXHOCTEH W 00BEMaMH
MTOJIOOHBIX TEI.

N3o0paxkath u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BhITIOTHTH (BBIHOCHBIC) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

W3BnekaTh, WHTEPNPETHUPOBATH U TMPeoOpa3oBbIBaTh HWH(POpMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE [EUCTBUSL CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpA Ha YUCJI0, OOBSICHSITh, KAKHMU CBOMCTBaMH OHM 00J1aaloT.

[IpuMeHSTH MpaBUIIO Napajuiesenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKaJISIpPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIAHAPHbBIE
BEKTOPBI.



Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOpPaMH, CKaJIpHOE TMPOU3BEACHUE, pPACKIaJbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aaBatTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

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

Pemate mpocreiilmme reoMeTpudeckre 3aqadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaun Ha JOKa3aTelbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HAX0XKJIEHWE TEOMETPHUECKUX BEJIMUMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSS
W3BECTHBIC METO/IBI MPU PEUICHUH CTaHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[TpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1au.

[TpuBoaUTE TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOaE U
KU3HU, paclio3HABaTh MPOSIBICHUE 3aKOHOB TEOMETPHH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd U TPUMEHATh M3y4YCHHbIC TMOHATUS B IMPOLECCE IOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IOCTPOSHHBIE MOJACTH C
UCTIOJIb30BAaHUEM T€OMETPUUIECKUX MMOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKHUX BEIHUYHUH.






TemaTH4yeckoe IJIAHUPOBAHUE

11 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoTshI padoThI
pecypcsl

Tena BpamieHus 12

OOBEMEBI TN 5

BexTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000IIECHNE, 7 1

CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0










IHoypoyHoe njiaHNpOBaHUE
11 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, Iuamerp;
IO/ IOBEPXHOCTH Chephl
B3aumMHoe pacrionoxxeHue chepbl u
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; iomaab chepsl

N3ob6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

]_II/IJ'II/IHZ[pI/I‘-IGCKaSI IMOBEPXHOCTD,
oOpa3zyromue NUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
IIOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
IUIOIIA s OOKOBOM M IIOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUIMHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
HMIMHIPA (TI0CKOCTHIO, MapaieIbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
KOHHMYECKOU MOBEPXHOCTH, OCh U




BCpHIMHA KOHHYECKOM IMOBCPXHOCTHU

KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N3006paxeHne koHyca Ha MIOCKOCTH.
Pa3Béprka konyca. Ceuenus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPAICHUS

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask chepsl
[Tomo6HbIE Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha IJI0OCKOCTH M B POCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHNE BEKTOPOB




20

YMHOKEHUE BEKTOPA HA YUCIIO

21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesienuneaa

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3a1auu B KOOpIUHATAX

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

26

Brruucnenue YTJIOB MEXKAY IIPAMBIMU U
IIJIOCKOCTAMU
KOOp,I[I/IHaTHO'BeKTOpHHﬁ METOJ IIpH
peUICHUH I'€COMCTPUYICCKUX 3a1a1

27

28

29

30

Kontponbnas pabota o teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpEeHuEe, 06001IeHNE 1
cucteMaTu3anus 3Hanuil. OCHOBHBIC
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IIeHNE 1
cHCTeMaTH3alus 3HaHui. 3axa4un




IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

[ToBTOpeHue, 0600IIEHNE U

31 CUCTeMaTH3alvs 3HaHUH. 3a1a4n 1
TUTAHUMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucrtemaTtusanus 3Hanuii. OCHOBHBIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HroroBast koHTposIbHAs paboTa 1

34 [ToBTOpeHME, 0606III€HIfe " 1
CUCTeMAaTH3aIvsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






