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HHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydyebHnoro xkypca «I'eomeTpusi» 6a30BOro ypoBHSI JIsI
oOyvarormuxest 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaiabHOTO
roCyJapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHAAapTa  CPEAHETO  OOIIETo
oOpazoBanus, DenepaqbHON NPOrpaMMbl yUeOHOTO TIpEeIMeTa, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEABSIBISIEMBIX K MaTEMaTHUYECKOMY
00pa30BaHUIO, U TPATUITUN pOCCUCKOTo 00pazoBanus. Peanuzamus nmporpaMMbl
oOecrieunBaeT OBJIAJICHUE KIIOUYEBBIMH KOMIIETEHIIUSIMH, COCTABIISIOIINMHI
OCHOBY JUISI CaMOpPa3BUTHsI M HEMPEPHIBHOTO O0Opa30BaHUSs, IIEIOCTHOCTD
OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH
00yJarommxcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CPEAHErO OOILEero
oOpa3oBaHMsi 0OyCJIOBJI€HA MPAKTHUYECKON 3HAYUMOCTBIO METANpPEIMETHBIX U
NPEeIMETHBIX PE3yJbTaTOB 00yUYEHHs] T€OMETPUU B HAIPABJICHUU JTUYHOCTHOTO
pa3BuTusl oOyvarommxcs, GopmupoBaHus (YyHKIHMOHATIHLHOW MaTeMaTHYEeCKOU
IPaMOTHOCTH, HW3Y4YeHHMsI JPYrMX Y4yeOHbIX JucuMIUIMH. Pa3Butue vy
00y4aroluxcsi MPaBWIBHBIX MPEACTABICHUI O CYIIHOCTH M MPOUCXOXKIECHUU
reOMETPUUYECKUX aOCTpaKLUUi, COOTHOIICHWU pEANTbHOTO M  HAEaJIbHOrO,
XapaKkTeEpPE OTPAXKEHUS MATEMATUYECKOM HAyKOM SBJIEHHM U MPOLECCOB
pealbHOTO MHpa, MECTE€ T€OMETPHUU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTrO
MOJETMPOBAHUS B HAay4YHOM TIO3HAHMM M B TMPAKTHUKE CHOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS YYaIIMXCS, a TaKKe KayecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl aaNTallid B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBISETCS OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIAHETO
oOmiero 00pa3oBaHus, TaK Kak OOECHeurMBaeT BO3MOXKHOCTh H3YYECHHs Kak
JIUCLMILTUH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jloruueckoe MblIeHHE, GOPMUPYEMOE TPU H3YyUYEeHUH OOYHarOIIUMUCS
MOHSATUWHBIX OCHOB TE€OMETPUHM U TIOCTPOCHUHU LIETOYKH JIOTHYECKHX
YTBEPKIACHUM B XOJI¢ PEIICHUS T€OMETPUUYECKUX 3ajady, YMEHUE BBIABUIaTh U
OTIPOBEpPraTh TUIOTE3bl HETIOCPEICTBEHHO HCIIONb3YIOTCS NMPU PEIICHUU 33134
€CTECTBEHHO-HAYYHOT'O ITUKJIa, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHne opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX NeATeIbHOCTH YenoBeka. OpHeHTalusl 4YeI0BeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOIMMOE YCJIOBHE €Tr0 COIHMAIBbHOTO ObITHS, (opma
OTpPaXEHHUS OKPY’KAIOLIETO MHUPA, YCIOBUE YCIIEUTHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHHe MNPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHSET pa3Hble BUIbl YYEOHOW W TPYIOBOM N€ATEIBHOCTH,
ABIISIETCS. OJHUM W3 MPO(ECCHOHATHFHO BaXKHBIX KAuecCTB, MOITOMY aKTyalbHa
3a/adya (pOpMUPOBAHUSA Y OOYHAIONIUXCSl MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON ACSITENFHOCTH IO MHOTHM HAIPABIICHHUSM.

Ilenp ocBoeHMs mporpamMmbl yueOHOTO Kypca «I'eomerpusi» Ha 6a30BOM
YpOBHE 00yueHusi — 00I1e00pa3oBaTENbHOE U OOILIEKYJIbTYpPHOE pPa3BUTHE
oOyJaronuxcst 4yepe3 O00ECeuYeHHE BO3MOKHOCTH  IPUOOpPETEHHS U
WCMOJIb30BaHUS CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM W JIEUCTBUM,
CHCIM(PUYHBIX  TE€OMETPUH, BO3MOKHOCTH  YCHEIIHOTO  TMPOJOJDKEHUS



oOpa3oBaHHUS 1O CIEUUATBHOCTSM, HE CBS3aHHBIM C  T[PUKIATHBIM
MCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma mo reoMmeTrpuu Ha 0a30BOM YypOBHE WpeIHA3HAYCHA IS
OoOydJaronmxcst CpelHEW IIKOJbI, HE HUCIHBITHIBABIINX  3HAYUTEIHHBIX
3aTpyJHCHH Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHusi. Takum oOpazom,
oOydaroruecsi Ha 0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIME MAaTeMAaTHUECKHE
YMEHUS, CBA3aHHBIE CO CIEIU(PUKON TEOMETPUU U HEOOXOUMBIE JIJIS )KU3HU B
COoBpeMeHHOM o0rmiecTBe. Kpome 3TOro, oHM HWMEIOT BO3MOXHOCTh H3YYHTh
TCOMETPHIO OoJiee TTyOO0KO, €CIIM B JalIbHEHMIIIEM BO3HHKHET HEOOXOIUMOCThH B
r€OMETPUYECKUX 3HAHUSX B MTPOQPECCUOHATILHOMN JACSITEIHHOCTH.

JlocTikeHre TeNd OCBOCHHUS MPOTPaMMbl OOECIICUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpHOpuTETHBIMH 3a7adaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBisSIFOTCS:

e (opmupoBaHue TPEACTABICHUS O TEOMETPUH KaK YacTH MHUPOBOU

KYJIBTYPBI B OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmupoBaHUE MpeACTaBICHUS O MHOTOTPAHHUKAX U TEIaX BpaIICHHS
KaK O BaKHEWIIUX MAaTeMAaTHYECKHX MOJENSAX, TMO3BOJISIFOIINX
OTHCHIBATh M U3yUYaTh PA3HBIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHs pacClO3HABaTh HA YEPTEKAX, MOJECIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH ¥ TeJla BPAIICHMUS;

e OBJAJCHHE METOAAMH PEIICHUS 337249 Ha OCTPOCHUS Ha H300PaKEHUIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuMe yMEHHS ONEPUPOBATH OCHOBHBIMH TMOHSATHSMH O
MHOTOTPAaHHHUKAaX W TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHEC aNTOPUTMAMH PENICHWS OCHOBHBIX THIIOB  3ajad;
dbopMupoBaHWEe YMEHHUS TMPOBOAWTH HECIOXKHBIE JIOKA3aTEIHHBIC
pacCy>KJeHUsI B XOJ€ PEHICHUS CTEPEOMETPUUYCCKUX 3a71ad W 3a7ad C
MIPAKTUYECKUM COJIEP>KaHUEM;

e pa3BUTHE  WHTCIUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
o0ydJaronmmxcsi, IO3HABATEIbHOW aKTUBHOCTH, WCCIIEI0BATEIbCKIX
yMEHUH, KpUTUIHOCTH MBIIUICHHUS,

e (opmupoBanme  (QyHKIIMOHAIBPHOW  TPAMOTHOCTH,  PEICBAaHTHOM
TEOMETPUU: YMEHHUE pACIlO3HABATh TMPOSBICHUS TE€OMETPUYECCKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CUTyaIMsIX U MPU U3YYCHUH APYTUX YUISOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEpPHOCTEH, (OpMYJHMpOBaTh WX Ha S3bIKE
TEOMETPUM ¥ CO3/JaBaTh TEOMETPUYECKHUE MOJICTH, TMPUMCHSTH
OCBOCHHBI TEOMETPUYECCKUU ammapar Jyisi pPEIICHHS MPaKTHKO-
OPHEHTHUPOBAHHBIX 33/1a4, MHTEPIIPETHPOBATH U OIICHUBATH MTOJTYICHHBIC
pe3yIbTATHI.

OTnuauTensHON 0COOCHHOCTHIO TTPOTPAMMBI SIBIIICTCS BKIIFOUCHHE B KYPC
CTEpEOMETPUM B Hadalle €ro M3y4YeHHS 3a7ad, pelraeMblXx Ha YPOBHE
WHTYUTUBHOTO TO3HAHWS, U OMpPENeIEHHBIM 00pa30oM OopraHW30BaHHas paboTa
HaJ HUIMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO W MPOCTPAHCTBEHHOTO
MBIIICHUS, CTUMYJIMPYET TPOTEKaHNE HHTYUTUBHBIX ITPOIIECCOB, MOTUBUPYET K
JNAJIbHEUIIEMY U3YYCHHIO ITPEAMETA.

[Tpeamoutenne oTHAETCSA HATIAIHO-KOHCTPYKTHBHOMY METOAY OOydeHWS,
TO €CTh TEOPETUYECKHE 3HAHWUS HMEIOT B CBOCH OCHOBE YyBCTBEHHOCTH
MPEAMETHO-TIPAKTUYECKON  NIeATENbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
MPEACTABIICHUA Yy Y4YaIUXCAd B KypCce€ CTEPECOMETPUHM TMPOBOAMUTCS 3a CUET
pemieHus 3a7ad Ha CO3JaHWE TPOCTPAHCTBEHHBIX O0pa3oB W 3amad Ha



OTepUpPOBaHUE MPOCTPAHCTBEHHBIMU 0Opazamu. Co3znanue o06pasa mpoBOIUTCS C
OTIOPOM Ha HATJISTHOCTD, @ ONIEPUPOBAHNE 00PA30M — B YCIOBUSAX OTBJICYCHHS OT
HaTJISITHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 UCXOTHOTO COJEPIKAHMUS.

OcHoBHbIE coiepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax:
«MHororpannukm», «lIpssMple W MIOCKOCTH B MpPOCTpaHCTBe», «Tena
BpamieHus», «BekTopbl W KoOpAMHATHI B TMpocTpaHcTBe». DdDopmMupoBaHue
JIOTUYECKUX YMEHUU paCTIpeIeNSIeTCs] He TOJIBKO MO COJAEPKATEIbHBIM JTUHUSM,
HO | 110 ToJiaM 0Oy4eHHs Ha YPOBHE CPEJIHEr0 0011Iero 00pa3oBaHusI.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOILIEE TPEAMETHBIM pe3yibTaTaM
OCBOCHHsI pabodeil mporpamMMmbl, paclpefei€éHHBIM IO ToJaM OOydeHUs,
CTPYKTYPHUPOBAHO TakKuM o00pa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMHU
MOHATUSMU W HABBIKAMHU OCYIIECTBIISIOCH MOCIIEI0BATEIBLHO U MOCTYMATEIBHO,
C COOJIIOJICHWEM TMPHUHIMIIA TMPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMUS
BKJIFOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPHYECKHX  MpeCTaBICHUMN
o0OydJaromuxcsi, pacmupsisi u yriayomnss e€, o0pa3ysl MpoYHbIE MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reometpun otBoauTcs 2 yaca B Henento B 10 kimacce u 1 gac
B Henento B 11 knacce, Bcero 3a qBa roga oOydeHus - 102 yyeOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUSA CcTepeoMeTpuu. Touka, mnpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosiokeHHe IPSMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielbHble W CKpelMBaromuecs npsmsele. llapainensHocTh NpsAMBIX U
IUDIOCKOCTEH B IIPOCTPAHCTBE: MApaJUICIbHBIC IPAMBIE B IPOCTPAHCTBE;
NapaJyIEIbHOCTh TPEX MPSAMBIX; MAPALIEIBHOCTD MPSAMOM U INIOCKOCTH. YTIIBI €
COHAIPABIICHHBIMU CTOPOHAMH; YIOJI MEXAY HpSIMBIMH B IPOCTPAHCTBE.
[TapajuteIbHOCTP  IUIOCKOCTEW:  MapajUlelibHbIE  IIJIOCKOCTH;  CBOMCTBA
napaieIbHbIX TUIOCKOCTe. [lpocreiine mpocTpaHCTBEHHBIE (GUTYpPHI Ha
IUIOCKOCTH: TETpadJip, Ky0, mapaiesienume]; IOCTPOSHUE CEUSHHI.

[lepneHaAUKYISIPHOCTD MPSAMOM U IUIOCKOCTHU: NEPIIEHAUKYIISIPHBIE ITPSIMBIE
B IIPOCTPAHCTBE, MpsAMbIE NapajulesIbHbIE U MEPIEHIUKYISIPHbIE K IIOCKOCTH,
IIPU3HAK NEPNEHAUKYJSAPHOCTH NPSIMOM M IUIOCKOCTH, TE€OpEMa O HPSIMOHN
MEPIIEHAUKYJISIPHON TUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTOJ MEXIY NPSIMOU U
IUIOCKOCTBIO; JBYTPAaHHBIA YTOJ, JHWHEWHBIM YroJa JBYTPaHHOTO YrIJa.
IleprieHIUKYISIp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH [0 IJIOCKOCTH, PACCTOSIHUE
OT TMmpsAMOMl 7O  TUIOCKOCTH, TMPOEKIUs (PUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh IUIOCKOCTEM: NPU3HAK IEPIECHIUKYJSIPHOCTH JIBYX
mIockocTer. Teopema o TpEX NEPNEHIUKYISAPaAX.

MHOrorpaHHuKH

IloHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJEMEHTbl MHOTOI'PAHHMKA,
BBIIYKJIbIE M HEBBIMYKJIBIE MHOTOIPAHHHMKHM; pa3BEPTKA MHOIOIPAHHHKA.
[Ipu3ma: N-yroapHas npyu3Ma; rpaHd U OCHOBAHUS PU3MBI; IPsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBasg M TIOJIHAsg TIOBEPXHOCTh mpu3Mbl. [lapamnenenunen,
NPAMOYTOJIbHBIM MapajuiesienuIie] U ero cpoucTea. [lupammpa: Nn-yronpHas
NUpaMKJa, TPAaHU M OCHOBAaHWC MHUPAMHBI;, OOKOBAs M IOJHAsI OBEPXHOCTH
NUpamMubl; NpaBUiIbHAs M YyCE€YEHHAs NHUPAMHAA. DJIEMEHThl MPU3MBI U
nupamuabl.  [lpaBuiabHblE ~ MHOIOTpaHHUKHM:  MOHATHE  MPABHUIBHOIO
MHOTOTPAaHHMKA; IIPaBUJIbHAS NPHU3Ma M IPAaBWIbHAS NUPAMUIA; IPaBUIIBHAS
TpeyrojibHas NupamMuia W MpPaBWIbHBIA TeTpa’dap; KyO. IlpencraBinenue o
IIPAaBWJIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HoAeKadap U ukocasnp. CeueHwus
MPU3MbI U TUPAMHUIBI.

CumMmeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIIBHO TOYKH, IPSMOU,
IUDIOCKOCTU. ODJIEMEHTBl CUMMETPUHM B NHUPAMUAAX, MApAIIIEIEIUIICIAX,
MPaBUIbHBIX MHOTOIPAHHHUKAX.

Bbluncnenre 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, AUaroHa H, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW MOBEPXHOCTH MPSAMOW IMPHU3MBI,
IUIOIIAJb OCHOBAHMI, TeopemMa O OOKOBOM MOBEPXHOCTH MPSMOW IMPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM NUPaMUIBI,
TeopeMa O IUIomaau yced€éHHoM nupamuabl. [lonarue o6 o0béme. OO0BEM
NUpaMUbl, TPU3MBI.

[logoGHpie Tenma B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEJL.

11 KUIACC



Tena Bpamenust

[unuaapuyueckass  MOBEPXHOCTh,  oOpasyiomue  IWIMHIAPUICCKON
MMOBEPXHOCTH, OCh IWIMHAPUYECKOM MOBEPXHOCTHU. [MIWHIp: OCHOBaHUS H
OOKOBasi TOBEPXHOCTh, OOpasyrInas W OCh, IUIOMAab OOKOBOM M ITOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yronue KOHNIECKON MTOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOM NOBEpXHOCTH. KOHyC: OCHOBaHME U BEpIINHA,
obOpasyromias U OChb; IUIOMaAh OOKOBOH M ITOJTHOM MOBEPXHOCTH. Y CCUEHHBIM
KOHYC: 00pa3yrolye U BEICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: neHTp, paauyc, IuaMeTp; IUIONIalb MOBEPXHOCTH C(HEpPHI.
B3aumHoe pacnonoxkenue chepbl M IIIOCKOCTH; KacaTeldbHash IUIOCKOCTh K
cthepe; mromanasb chepsl.

N3o00pakeHne Ten BpallleHWs Ha TUIOCKOCTH. Pa3BépTka uumuHApa H
KOHYCA.

KoMOuHanuu Ten BpameHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCAHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIl[CHUS.

[Tonsarne 06 o6wéMe. OcHOBHBIC CBOICTBA 00BEMOB Ten. Teopema 00
00BéMe TPSIMOYTOJILHOTO Tapayuienenunena u ciuenctBus u3 He€. O0bEM
muInHApa, Konyca. O0BEM mapa u miomaias chepsl.

[lonobubie Tenma B mpocTpancTBe. COOTHOUICHHS] MEXIY IUIOMIAIIMU
MMOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennst nunuHiapa (MapayvieibHO U MEPHEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJAIIEE YEPE3 BEPIIMHY), CEUCHUS
mapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocth U B mpocTpaHcTBe. CliokeHHWe W BbIYMTAHUE
BEKTOPOB. YMHOXXEHUE BEKTOpa Ha 4HCIIO. Pa3nokeHne BeKTopa Mo TpEM
HEKOMIUIaHApHBIM BekTopaMm. [IpaBuino mnapamwienenunena. Pemenue 3anad,
CBSI3aHHBIX C MPUMEHEHHUEM IIPAaBWI JIEUCTBUM C BeKTopamu. lIpsmoyronbHas
cucremMa KoopauHat B mpoctpaHcTBe. KoopauHatel Bektopa. l[Ipocrenmme
3a/laud B KOOpJHMHATaX. YTol MexAy BekTopamu. CKalspHOE MpPOU3BEICHUE
BEKTOPOB. BhIunciieHne yriioB MeKy NPSAMbIMU U TI0CKOCTAMU. KoopaunatHo-
BEKTOPHBIM METOJI MPU PEUICHUU FT€OMETPUUYECKUX 3aad.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJNbTaThl OCBOCHHUS IIPOTPAMMbI Y4EOHOTO IIpeaMeTa
«MareMaTruKa» XapakTepU3yrTCs:

I'paknanckoe BocUMTaHHUE:

c(hOPMHUPOBAHHOCTBIO T'PAXJTAHCKOW IMO3UIIMA  OOydYaromerocss Kak
AKTHBHOTO W OTBETCTBEHHOTO WICHA POCCHUUCKOTO OOIECTBA, MPEICTaBICHUEM
0 MaTeMaTHYCCKMX OCHOBaX (YHKIIMOHUPOBAHMS Pa3IMYHBIX CTPYKTYD,
SBJICHUH, TPOILEAYyp TPakIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI W TIP.),
YMEHHUEM B3aMMOJICMCTBOBATH C COLMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIUSIMH ¥ HA3HAUYCHHUEM.

ITaTpuoTH4YecKoe BOCIUTAHME:

C(hOpMHUPOBAHHOCTBIO  POCCUMCKOM  TIPaXIAHCKOM  HACHTHYHOCTH,
YBaXKEHUS K MPOILLJIOMY M HACTOSIIEMY POCCHUHCKOM MaT€MaTHKH, IIEHHOCTHBIM
OTHOIIICHUEM K JOCTHKECHHSIM POCCHUMCKHMX MATEMaTMKOB M POCCHHCKOM
MaT€MAaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO ATHUX JAOCTHKEHHUM B JIPYTHX
HayKax, TEXHOJIOTHSX, c(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM JIYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS, OJTHYECKOI'O ITOBEJICHMS,
CBSI3AHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHHM HAyKu U
JNEATENBHOCTBID YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTONYMBOTO OyyIIEro.

AcTeTHYECKO0e BOCTIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHPY, BKJIIOUYAS 3CTETUKY MAaTEMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHHUI, pacCyKJIeHUN;
BOCIIPUMMYMBOCTBIO K MATEMAaTHYECKUM  AaCIIEKTaM pa3JA4YHbIX BHIOB
HCKYCCTBa.

Pu3nyecKoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MAaTeMaTHYEeCKHE 3HaHUSA B
MHTEpecax 3J0pOBOr0 U 0e30MacHOro oOpas3a KHU3HU, OTBETCTBEHHOI'O
OTHOUIEHUS K CBOEMY 3/I0pPOBBIO (340pOBOE IHTaHHE, COATAHCUPOBAHHBIM
PEXUM 3aHATHIA U OTABIXA, PEryJsipHas PU3NUYECKasi aKTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTHUBHO-03/J0POBUTEIBHOM
JESTENbHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYIOJIIOOMS; HHTEPECOM K
paznu4HbIM  cpepaM NpOo(ECCHOHATBHON  JAESITENbHOCTH, CBS3aHHBIM C
MaTE€MaTUKOW U €€ MPUJIOKEHHUSIMU, YMEHUEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeit mpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KU3HEHHbBIC IUIAHBI,
TOTOBHOCTHIO M CHOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HAa NPOTSIKEHUU BCEHl >KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTMUYECKON KyJIbTYypbl, TOHUMAaHUEM BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOIECCOB HA  COCTOSIHUE MPUPOJHOM U
COLIMAJIBHOM Cpelbl, OCO3HAHHEM TIJI00AJIBHOTO XapaKTepa HKOJIOTHYECKUX
npo0seM; OpueHTaureld Ha IPUMEHEHUE MaTEMATUUECKUX 3HAHUM I PELICHUS



3a/1ay B 00JIaCTU OKPY>KArOIIeH Cpeibl, MJIaHUPOBAHUS MOCTYIKOB W OIICHKU MX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOIIEH CPEbI.

[leHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H OOINECTBEHHOW MPAKTUKH,
MOHUMAaHUEM MAaTeMAaTHYECKOW HAyKH Kak c(hephbl UeTIOBEYECKOM JACSITEIHHOCTH,
ATanoB €€ pa3sBUTUA W 3HAYMMOCTH I PA3BUTHUS LUMBWIM3ALWH; OBJIAJACHUEM
SA3bIKOM MATEMATHUKU U MATEMATUYECKOMN KYJIbTYPOU KaK CPEICTBOM IMO3HAHUS
MHPA; TOTOBHOCTBK) OCYIIECTBIISITh IIPOEKTHYIO H  HCCIENOBATEIIbCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHUS MPOrPaMMBI yIEeOHOT0 TIpeaMeTa
«MaremaTuka» XapaKTEPU3YIOTCA OBJIaJIEHUEM YHUBEPCAIIbHBIMU
NO3HABAMETbHBIMU  OCUCMBUSMU, VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
oelicmsusiMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OCUCTNEUAMU.

1)  Vuusepcanvnvie no3nasamenvuvle Oelicmeus, o0becneyusarom
Gpopmuposanue 6a308vbIX KOSHUMUBHBIX NPOUECCO8 00yUarouuxcs (0ceoeHue
Memo008  NO3HAHUSL  OKpYXHCaAujeco  Mupa, NnpumeHeHue  J102U4ecKux,
UCC1e008amenbCKUX onepayuti, yMeHutl pabomams ¢ ungopmayueti).

Ba3oBble Jijornueckue AeiicTBUA:

e BBISBIISITH 51 XapaKTEPU30BaATh CYyLIECTBEHHBIE MIPU3HAKU
MaTEMaTUIECKUX OOBEKTOB, TOHSITHI, OTHOIICHUN MEXAY MOHATHUSIMU;
dbopmMyIMpoBaTh ONpeICIICHUS MTOHSTH; yCTaHABIINBATh

CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIMU, OCHOBAHUS JIJIs1 00001IeHUS U
CpPaBHEHUS, KpUTEPUH POBOAMMOrO AHAIIN3A;

e BOCIpPUHUMATh, (POPMYIUPOBATH M MPEOOPA3OBHIBATH CYXKICHUS:
yTBEpAUTENbHbIE U OTPHUIATEIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIHUE;
YCIIOBHBIE;

e BBIBIATH MAaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M H
npoTUBOpeursi B (pakTax, JaHHBIX, HAOMIOACHUAX U YTBEPKICHHIX;
npenjarartb ~ KpUTEPUU U1 BBIABICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JieNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AETYKTHBHBIX H
VMHIYKTUBHBIX YMO3aKJIIOUYEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJIUTH  CAMOCTOSITENBHO  JIOKA3aTEJIbCTBA  MAaTeMaTHYECKHUX
yTBEpPXKJIE€HUW  (IpsiMple M OT  NPOTUBHOIO),  BBICTPAaMBATh
apryMeHTaluI0, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHL; 0OOCHOBBIBATH
COOCTBEHHBIE CY>K/ICHUS U BHIBOJIBI;

e BBIOMpATH CIOCOO pelIeHHs] Y4eOHOW 3a1auu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh HAUMOOJEe MOAXOMAMIMA C y4ETOM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaregbcKue 1eHCTBUA:

e HCHIOJIB30BAaThb BOIPOCHI KAaK  HCCIEIOBATEIIbCKUA  WHCTPYMEHT
no3HaHusA; (HOPMYJIUPOBATh BOIPOCH], (PUKCUPYIOIIHE ITPOTUBOPEUHE,
npo0iemMy, yCTaHaBIMBAaTh HCKOMOE U IaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

e IMPOBOJUTH  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCHEPUMEHT,
UCCIIEJOBAHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOIO



00bEKTa, SBJICHHUS, IPOIECCa, BBISABICHUIO 3aBUCHMOCTCH MEXITy
00BEKTaMH, SIBJICHUSIMH, TIPOLIECCaAMU;

CaMOCTOSITCIIbHO  ()OPMYJIHPOBaTh  OOOOIICHHS W  BBIBOABI IO
pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJACHUS, HCCISIOBAaHMS, OICHHBATH
JIOCTOBEPHOCTH ITOJTYUYSHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA;,
IIPOTHO3UPOBATh BO3MOYKHOE Pa3BHUTHE IPOIECCA, a TAKKE BBIJIBUTATh
MIPEATIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBISIBIISITH Je(UIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JIJIS PEIICHUS 3a]a4H;

BBIOWpaTh WH(OpPMAIMI0O U3 HWCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATb, CUCTEMaTU3UPOBATh u WHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIAOB U (POPM IIPEICTaBIICHNUS,
CTPYKTYpPUPOBAaTh HMH(POPMAIIUIO, TMPEACTABIATH €€ B Pa3IMYHBIX
dbopmax, WILTIOCTPUPOBATH TPadhUUECKH;

OIICHUBATh  HAA&KHOCTh  MHPOPMAIMK  TIO  CAMOCTOSITEIHHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Yuusepcanvnvie KOMMyHuUKamugeHvle Oelicmesus, o0becneyusaom
CPOPMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCSL.
Oo1meHnne:

BOCIIPHHUMATh # (HOPMYJIUPOBATh CYXKJACHHS B COOTBETCTBHUH C
YCIOBUSIMU U LIEJIIMU OOILIEHUS; SICHO, TOYHO, FPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PC€HUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh MMOSACHEHHUS I10
XOAy pelIeHud 3a]1a4d, KOMMEHTUPOBATH MOJYyUYEHHBIA PE3yIbTaT;

B XOZ€ OOCYXXIEHHUS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOMn
TEMBI, TTPOOJIEMBI, PEIIaeMOl 3a7aud, BHICKA3bIBATh WJIEH, HAIICTICHHBIC
Ha TIOUCK PEUICHHS; COIOCTABIATH CBOM CYXKICHHS C CYXICHUAMU
JIPYTUX YYaCTHUKOB JHANIOTa, OOHAPYXUBATh Pa3Indue WU CXOJCTBO
MO3UIMK; B KOPpeKTHOU ¢dopme (popmMyIupoBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

MPEACTABIATh  PE3YyJIbTAThl  PEIICHUS  3aJa4d, SKCIIEPUMEHTA,
WCCJICIOBAaHUS, TMPOEKTa; CaMOCTOSTENBHO  BBIOMpaTh  ¢opmar
BBICTYIUICHHUS C Y4Y€TOM 3a7ad Tpe3eHTallid © OCOOCHHOCTEH
ay AUTOPUMU.

CoTpyaHuvecTBo:

3)

NOHMMAaTh M  MCHOJb30BaThb  IpPEUMYyIIECTBA  KOMAaHJIHOH U
UHAUBUIYAIbHOM paOOThl MPU PELICHUH Y4EOHBIX 3a/]a4; NPUHUMATH
Helb COBMECTHOM  JIESTEJIbHOCTH, IUIAHUPOBATh  OPraHU3aLUI0
COBMECTHOM pabOThl, pachpeaesisiTh BUIbI pPabOT, JOrOBapHUBATHCS,
o0CyXJlaTb mpolecc | pe3yabTaT padoThl; 00001aTh MHEHUS
HECKOJIbKMX JIIOJICH;
y4acTBOBaThb B TPYNNOBBIX (QopMax paboTsl (00CYyXJeHus, OOMEH
MHEHUM, «MO3TOBBIE IUTYPMbI» U UHBIE); BBIIOJIHATH CBOO YaCTh padOThI
U KOODAMHHUPOBATH CBOM JEHUCTBUA C JIPYTMMHU YJE€HAMU KOMAaHJbL;
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

Vuueepcanvnvie — pecynamuenvie  Oeuicmeus, — obecneuugarom

qbopmupoecmue CMbBICIIOBbLX YCNIAHOBOK U IHCUSHEHHbBIX HABLIKOB IUYHOCMU.
CaMoopraHusaunﬂ:



e COCTaBIATH IUIAaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUpATh CI0c00
penIeHus ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuii ¢ yuéTomM HOBOM MH(MOpMauu.

CaMOKOHTPOJIb:

e BIIQJICTh HABBIKAMHM TO3HABaTEIbHOM pediekcun Kak OCO3HaHUS
COBEpUIAEMBIX JIEHCTBUI U MBICIUTEIbHBIX POLECCOB, UX PE3YJIbTATOB;
BJIAJ€Th CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJIA TMpolecca u
pe3yJibTara peleHnsl MaTEMaTHUECKOM 3a/1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a/1a4d, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB,  JAHHBIX, HAWJCHHBIX  OMIMOOK,  BBISBICHHBIX
TPYIHOCTEW;

e OIICHUMBATh COOTBETCTBHUE pe3yJibTaTa LIETU U YCIOBUSIM, OOBACHSTH
MPUYUHBI JOCTHKEHUS UM HETOCTUKEHUS PE3YIIbTATOB JIEATEIIbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OnepupoBath MOHATUAMU: TOUKA, IPsIMAs, TNIOCKOCTb.

[IpumMeHsATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPHU PEIICHUH
Tr€OMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSIMH: TAPAIEIHHOCTh M TMEPIEHIUKYISIPHOCTD
MPSAMBIX U TUIOCKOCTEM.

KnaccudummpoBath B3aMMHOE pacroOKEHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: JIBYTPAHHBIA YroJ, TPaHU JBYTPAHHOTO YTJa,
pedpo IBYIpaHHOTO YTJa; JUHEHHBIN yTroi ABYTPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIC BHJIBI MHOTOIPAaHHUKOB (MUpaMHIa; MpU3MA,
MPSIMOYTOJIBHBIN TTapaliesienune, Ky0).

KnaccudummpoBarb  MHOTOTpAaHHUKH, BBIOMpass  OCHOBaHUS  JUIS
KiIaccu(ukanuy (BBIMYKJIBIE W HEBBIMYKJIblE MHOTOTPAHHUKH; IPABHIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE TPU3MBI, TTapaJUIeICTUIIE b ).

OnepupoBaTh NOHATHSIMH: CEKYIIAs ITTIOCKOCTh, CEYCHIE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUIIBI IOCTPOSHUS CEUYEHUH, UCTIONB3YSI METO/T CJICIOB.

Ctpouth cedeHHs MHOTOTPAHHUKOB METOJOM CJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BU
CBepxy, COOKy, CHH3Y.

Pemate 3a7aun Ha HAXOXJEHUE T'EOMETPHUUECKUX BEJIMYHMH MO 0oOpasiam
WM aJTOpUTMaM, IPUMEHSIS U3BECTHBIC AaHATUTUYECKHE METOJIbI PU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4 Ha BEIYMCICHUE PACCTOSTHUN MEXK Ty ABYMS
TOYKaMH, OT TOYKH JIO0 TPSIMOM, OT TOYKH JO TIUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS PSIMBIMHU.



Pemate 3a7aun Ha HaXOXJIEHHE T€OMETPUUYECKUX BEIUYHH IO 0Opasiam
WJIA aJTOPUTMaM, IIPUMEHSSI U3BECTHBIC aHAIMTUYECKUE METO/bI IIPU PELICHUU
CTaHIAPTHBIX MATEMAaTHYECKMX 3aJa4 Ha BBIYMCICHUE YIJIOB MEXIY
CKPCIIUBAKOIIUMUCS TPSAMBIMU, MEXAY IMPAMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, ABYTPAHHBIX YTJIOB.

Brruncnars 00bEMBI U ITOMIAAN IOBEPXHOCTEW MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMuzia) ¢ TPUMEHEHHEM (QOpPMYJ; BBIYUCISTH COOTHOIIECHUS MEXIY
TJIOMIAIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETpPHUSI B TMPOCTPAHCTBE; LEHTP, OChb U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U IJIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekats, mpeoOpa3oBBIBaTh M HMHTEPIPETHUPOBATH HWH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEeICTaBICHHYIO Ha YepTekax
U PUCYHKaX.

[Ipumensaty reomerpuyeckne (HaKThI JUIsl PEHICHUS CTEPEOMETPUUCCKUX
3a7a4, MOPEANOJararolluX HECKOJBKO IIaroB pELICHUs, €CIA  YCIOBUS
MIPUMEHEHUS 3aJIaHbI B IBHOU (hopMme.

[IpumeHaTs TpOCTEHIIME NPOTrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBoauTE TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJEC U
YKW3HU, PACMO3HABATH NPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHTh MTOTy4YEHHBIC 3HAHKS HA MPAKTHUKE: aHAIU3UPOBATH PEAbHbIC
CUTyallud W NPUMEHSTH W3YUYCHHBIE MOHATUA B IPOLECCE TMOHUCKA PELICHUS
MaTeMaTU4ecKu C(HOpMYyIUPOBAHHON MPOOIEMBI, MOJICIHPOBATH PEATbHBIC
CUTyallul Ha S3bIKE TE€OMETPUM, HCCIEIOBaTh IIOCTPOCHHBIE MOJEIHU C
WCIIOJb30BaHUEM T€OMETPUUYECKUX TMOHSATUA M TEOopeM, ammapara aiareOpsl;
pelIaTh NPaKTHYECKUE 3aJ1aud, CBSI3aHHBIC C HAXOXKIECHHEM T'€OMETPUUYECKUX
BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATHUAMM: LMIMHIPUYECKAsT MOBEPXHOCTh, 00Opa3yroIIne
UMAJMHJIPUYECKON  TOBEPXHOCTH; UWJUHJIP; KOHHUYECKass MOBEPXHOCTH,
oOpa3yrolre KOHMYeCKON TOBEPXHOCTH, KOHYC; chepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TE BPAILIECHHUS.

KnaccudunmpoBaTs B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTA,
BBICOTA CETMEHTA; IIIAPOBOH CJI0M, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

Boruucnate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH TeNl  BpallleHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSTUSIMU: MHOTOTPAHHUK, BOUCAaHHBIK B cdepy u
ONMCAHHBIA OKOJO cdepbl; cdepa, BIHUCAHHAST B MHOTOIPAHHUK WJIH TEJO
BpalICHUS.

BBIYUCIISATE COOTHOLIEHHS MEKTy TUIOIIAISIMU [IOBEPXHOCTEN U 00bEMamMu
MOAOOHBIX TEI.

N300paxxkath m3yyaemble (UTYypbl OT PYKA M C HMPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BrIinonHATh (BBIHOCHBIE) IIJIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX
00BEMHBIX QPUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TENl BPAIICHHUS.



N3BnekaTp, WHTEPNPETUPOBATH M MPeoOpa3oBbIBaTh HWHOOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax
U PUCYHKAaX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE JOEUCTBUSL CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOXKEHHS BEKTOPA Ha YHCIIO0, OOBSICHAThH, KAKIMH CBOMCTBAMU OHU 00J1a1aI0T.

[IpumeHsTh paBuiIO NapasvieenuIeaa.

OnepupoBaTh NOHSATUSMU: JIE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJyJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJI
MEXIY BEKTOpaMH, CKAISIPHOE NPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBHI.

Haxomute cymMmy BEKTOPOB M NPOU3BEJACHHE BEKTOpPAa HA YMCIO, YTOJ
MEXIY BEKTOpPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAABIBATh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IMHAT.

[Ipumensaty reomerpudeckue (HaKThI JUIsI PEHICHUS CTEPEOMETPUUCCKUX
3a7a4, MNOPEANOJAararolluX HECKOJIBKO IIaroB pELICHUs, €CIA  YCIOBUSA
MIPUMEHEHUS 3aJIaHbI B IBHOU (hopMme.

Pemate npocreiimme reoMeTpuueCcKue 3a1a4 Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemate 3agaum Ha J0OKAa3aTENbCTBO MATEMAaTHYECKMX OTHOLICHUN U
HAaXOXXJEHUE TEOMETPUUYECKHX BEJIMYMH 10 00pa3laM Wid alropuTMam,
MPUMEHSAS] U3BECTHBIE METOJABI IPU PELIEHUH CTAaHAAPTHBIX MATEMAaTUYECKUX
3a/1a4.

[IpumeHaTP TpOCTEHIIME NOPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTE TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJEC U
YKW3HU, PACMO3HABATH NPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHTh MOTy4YEHHBIE 3HAHUS HA MPAKTUKE: aHATU3UPOBATh PEAIbHBIE
CUTyallul W NPUMEHSTH W3YUYCHHBIE MOHATUA B IPOLECCE MOHUCKA PELICHUS
MaTeMaTU4ecKu C(HOpMYyIUPOBAHHON MPOOIEMBI, MOJICITHPOBATH PEATbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHU, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJB30BAaHUEM TE€OMETPUUYECKUX TMOHSATUA M TEopeM, ammapara aireOphi;
pelIaTh NMPaKTHYECKUE 3aJ1auyd, CBSI3aHHBIC C HAXOXKIECHHEM T'€OMETPUUYECKUX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3jie/ioB JuiekTpoHHBIE (UG pPOBHIE)
n/ KounTtpoJabHbie [IpakTH4eckune
U TeM MPOrpaMmabl Beero o0pa3oBaTejibHbIE Pecypchl
n padoThI padoThI
1 BBenenue B CTEPEOMETPHIO 10
[IpsiMbI€ M TUTIOCKOCTH B
MPOCTPAHCTRE.
2 Poctp 12 1
[TapannenbHOCTh NPSIMBIX U
IIOCKOCTEM
3 [lepieHAMKYASAPHOCTD 19
NPSAMBIX U IJIOCKOCTEH
Vel MeXAy OPSIMBIMU U
4 Ay 1p 10 1
TUIOCKOCTSIMHU
MHororpaHHuKu 11
OO0BEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 1
PACCTOSTHUS U YTJIIBI
OBIIEE KOJIMYECTBO 68 5 0
YACOB 11O ITPOI'PAMME




11 KIJACC

HauMenoBanue KoJsnuecTBO 4acoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3fiesioB M TeM KonTpoJsbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
nporpamMmbl padoThI padoThI
Tena BpameHus 12
OOBEMEI TET 5 1
BekTops!
3 KOOPJMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
0000111EHNE,
4 7 1
cucTeMaTtu3aius
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0

[NPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne
n

/

1

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jara
H3yYeHUs

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypcsl

OCHOBHBIC TTOHATHUS
CTEPCOMETPHUH: TOUKA,
npsiMasi, IJIOCKOCTb,
npoctpanctio. [IpaBuna
n300paKeHMs Ha pUCYHKAX:
M300paKeHUs TIOCKOCTEH,
napajuieIbHBIX MPSIMBIX
(OTpe3KOB), cepearHbI
oTpe3Ka

ITonsaTusA: nepecekaromuecs
IUIOCKOCTH,
[IEpECEKAIOIIMECS psAMast U
IJIOCKOCTh

[ToHsTHS: IepeceKaroIuecs
TIOCKOCTH,
NepeceKaroIuecs npsmast u
TJIOCKOCTh

3HAKOMCTBO C
MHOFOI‘paHHI/IKaMI/I,
n300pakeHne




MHOTOTPaHHHUKOB Ha
pPHUCYHKaX, Ha
MIPOCKIIMOHHBIX YePTEkKaAX

HauanpHbie cBeieHus o kyoe
U IMpamuie, uxX pa3BEPTKU U
monenu. CeueHus
MHOT'OTPAaHHUKOB

HauanpHbie cBeieHus o kyoe
U TIUpaMu/e, uX pa3BEPTKHU U
monenn. CeueHus
MHOT'OTPAaHHUKOB

IToustre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUS N3 HUX

[Tonstre 00
aKCHOMaTHYECKOM
MMOCTPOCHUHU CTEPEOMETPUU:
aKCHOMBI CTCPEOMETPHUH H
CIEICTBUS U3 HUX

[Toustre 00
AKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH H
CIIEJICTBHS M3 HUX




10

IToustre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUS U3 HUX

11

B3aumMHoe pacnonoxenue
NPSMBIX B IPOCTPAHCTBE:
nepeceKaroIuecs,
napasiesibHble U
CKpEILMBAIOLIUECS IPSIMbIE

12

[TapannensHOCTD NPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
napaajiCJIbHBIC IIPAMBIC B
MPOCTPAHCTBE;
MapajuIeTbHOCTh TPEX
MPSIMBIX

13

[TapamienbHOCT IPSIMBIX U
MJIOCKOCTEN B IPOCTPAHCTBE:
[TapamiensHOCT IPSIMON U
IUIOCKOCTH

14

VYTIIIBI C COHANPABICHHBIMU
CTOpPOHAMU

15

Yroa Mexay npsIMBIMU B
IIPOCTPAHCTBE

16

Yroia Mexay IpsMBIMU B
IIPOCTPAHCTBE




17

HapaHHeJ'IBHOCTB
IUIOCKOCTEH: mapaajICJIbHbIC
IIJIOCKOCTH

18

CaoiicTBa napajuieIbHbIX
IJIOCKOCTEN

19

[Ipocreitmne
IIPOCTPaHCTBEHHbIE (PUTYPBI
HAa IUIOCKOCTH: TETPA3P,
KyO, mapaiienenumne;

20

[Toctpoenue ceueHuit

21

[ToctpoeHue ceuenui

22

Konrponbnas padora no
teme "[IpsMBIe U TUIOCKOCTH
B IIPOCTPAHCTBE.
[TapamienbHOCT IPSIMBIX U
IIocKocTeH"

23

[lepnieH IUKYISIPHOCTD
IIPSAIMOM U IIOCKOCTH:
NEPIEHANKYJISIPHBIE IIPSIMbIE
B IIPOCTPAHCTBE

24

[IpsiMble napaensHble U
NEPIEHAUKYIISIPHBIE K
IUIOCKOCTH

25

[IpsiMble napaiensHble U
NEPIEHANKYIISIPHBIE K
IJIOCKOCTH




26

IIpusnax
NEPIEHIUKYJIAPHOCTH
IIPSAMOM U IUIOCKOCTHU

27

[Tpusnak
NEePHIEHANKYISIPHOCTH
MPSIMON U TITIOCKOCTH

28

Teopema o npsimoit
MEePIECHIUKYIISIPHOMN
TIOCKOCTH

29

Teopema o npsimoit
MEePIECHIUKYIISIPHOMN
IJIOCKOCTH

30

Teopema o npsimMoi
NEPIEHANKYISIPHON
IJIOCKOCTH

31

Ilepnenpukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 MJIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IIJIOCKOCTH

32

[lepnenpukymnsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT NPSAMOH 10
IIJIOCKOCTH

33

[lepnenaukynsip u




HAaKJIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IIJIOCKOCTH,
paccTostHue OT HPSIMOU 10
IUIOCKOCTH

34

Ilepnenpukymnsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTostHue OT HPSIMOM 10
IIJIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: Yol
MEXIy NPSAMON U
IJIOCKOCTBIO

36

JIByrpaHHbIi yroi,
JIMHEHHBIN Yroil
JBYTPAHHOTI'O yria

37

JIByrpaHHBIi yroil,
JIMHEWHBIN yromn
IBYTPAHHOTO YyIJIa

38

[TepieHANKYASIPHOCTH
IJIOCKOCTEH: MPU3HAK
MEPHEHINKYIAPHOCTH ABYX
IJIOCKOCTEN

39

[TepieHAMKYASAPHOCTH
IJIOCKOCTEH: IPU3HAK
NEPIEHANKYJIIPHOCTH IBYX
IJIOCKOCTEH




40

[lepieHAMKYASAPHOCTH
MJIOCKOCTEM: TPU3HAK
NEPIEHANKYJIIPHOCTU IBYX
IIOCKOCTEH

41

Teopema o Tpéx
HepHeHAnKYyIsIpax

42

Teopema o TpEx
MEePIEeHIUKYIIIpax

43

Teopema o Tpéx
MEPIEHINKYIIAPaX

44

KonrponbHas padora no
TeMaM
"TlepneHUKYyIAPHOCTD
NPSIMBIX U MJIOCKOCTER" 1
"VYrael Mex Iy OpsIMBIMU U
mIockocTsMu"

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OTPaHHMKA, BBIITYKJIbIE
U HEBBIITYKJIbIE
MHOI'OI'PAHHUKH; pa3BEPTKa
MHOI'OI'PAaHHUKA

46

ITpusma: nN-yronpHas
IIpU3Ma; TpaHu U OCHOBAHUs
IIPU3MBL; IIpsIMast U
HAKJIOHHAs [TPU3MBI;




OOKOBAas U IOJHAA
MTOBEPXHOCTH TPU3MBI

47

[Tapamienenunen,
MPSAMOYTOJIbHBII
napajuieJIenunes 1 ero
CBOMCTBA

48

[Mupamuga: N-yrojapHast
UpaMujia, TPaHd U
OCHOBaHHE IMUPAMHUIBL;
OOKOBas M MOJIHAA
MOBEPXHOCTh TTUPAMHU/IBI;
NpaBUIbHAS U yCCUEHHAS
mUpamMuIa

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPaBUJIBHOTO
MHOTOTPaHHHKA;
IpaBUJIbHAS IPU3Ma U
MpaBWIbHAS TUPAMUIA;
NpaBUJIbHAS TPEYTOJIbHAs
nUpaMu/ia ¥ MpaBUIbHBINA
TeTpa’ip; Kyo

50

IIpencrasnenue o
IIPABUJIBHBIX
MHOT'OI'PAHHUKAX: OKTa’ap,
TNOJEKadAp U UKOCABP.

51

Cummertpus B




IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DneMeHTbl CUMMETPUU B
nupamMuiax,
napauleenunesnax,
IIPaBUJIbHBIX
MHOTOTpaHHHKaX

52

Brruncnenue 31eMeHTOB
MHOTOI'PAaHHHUKOB: pEOpa,
JMaroHaJ, YTIIbl

53

[Tnomanp 6oxoBOM
MOBEPXHOCTH U MOJTHON
ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, TUIOLIA/1b
OCHOBaHMi1, TeOpema o
OOKOBOI MTOBEPXHOCTH
IIPSAMOM IIPU3MBI

54

ITmomane OOKOBOM
MMOBEPXHOCTH U
MMOBEPXHOCTHU MPaBUIIBLHOMN
MMpaMuUbl, TEOpEMa O
IUIOIIAIH OOKOBOM
ITOBEPXHOCTH YCEUEHHOU
TTUPAMHU/TBI

55

Konrponbnas padora mo
teMe "MHororpaHHukn"




56 [TousTue 00 00BEME 1
57 O0BEM TpaMuIbI 1
58 OO0BEM TUpaMHUTBI 1
59 O0BEM TpaMuIbI 1
60 OO0BEM TUPAMHUTBI 1
61 OO0BEM TTPU3MBI 1
62 | OObEM Npu3MBI 1
63 | OOBEM IpU3MBI 1
KonrponbHas padora no
64 | Teme "OOBEMEI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 cucTeMaTu3alus 3HaHUI. 1
[Toctpoenue ceueHuii B
MHOTOT'PAaHHHKE
[ToBTOpenue, 0600IICHNE
cHCTEMAaTH3allNs 3HAHNMH.
Brruucnenue paccTosHu:
66 MEXTy IBYMSI TOUKAMH, OT 1
TOYKH J0 MPSMOM, OT TOUYKH
JI0 TUTOCKOCTH, MEXTY
CKPEIIMBAIOIIUMUCS
PSIMBIMU
67 HroroBast KOHTpoIbHAS 1

pabora




68

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTHU3alus 3HaHUH.
Beruucrnenue yrios: Mexay
CKpEILMBAIOIUMUCS
HPSIMBIMHU, MEXKY NIPSIMON U
IJIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

68




11 KIJACC

Ne
n/
n

Tema ypoka

KoauuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThI

Jara
U3yYeHUs

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Cdepa u map: ueHtp,
pamuyc, Iuamerp;
TUIOIIAb TOBEPXHOCTH
cdepbl

B3anmuoe
pacnosoxeHue chepsl 1
IJIOCKOCTH;
KacaresabHasl INIOCKOCTh
K cdepe; mIomaib
cepsl

N3obpakenue chepsl,
1rapa Ha TIOCKOCTH.
Ceuenus mapa

Huwmaapuyeckas
MTOBEPXHOCTb,
oOpa3ymo1ue
LWIAHIPUYECKON
MMOBEPXHOCTHU, OCh
LWIAHAPUYECKON
MMOBEPXHOCTH

]_II/IJ'II/IHI[p . OCHOBAHHUA U




OOKOBast MOBEPXHOCTb,
o0pa3yromias ¥ oCh;
IoImaas OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

N300paxkenue
HWIMH]IpA Ha
mockocty. Pazséprka
uunuaapa. CeyeHust
WIAH]IPA
(TLIIOCKOCTHIO,
napajyieIbHON UIn
NEPIEHIUKYIJISIPHON OCH
IUAJTUHIPA)

Konnueckas
MMOBEPXHOCTb,
oOpazymo1ue
KOHMYSCKOM
IIOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas
U OCh, IJIomaab
OOKOBOW U MOJTHOM
IIOBEPXHOCTH

VY ceu€HHBI KOHYC:
o0pa3yrolire U BbICOTA;




OCHOBaHHMS U OOKOBast
IOBCPXHOCTDH

10

N300paxenune konyca
Ha IJIOCKOCTH.
Pa3BépTka KOHYCa.
CedeHust KOHyca
(T10CKOCTHIO,
MapayieabHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILIUHY)

11

KomOwuHamms ten
BpalleHUs U
MHOTOTPaHHUKOB

12

MHoOrorpassuk,
ONMCaHHBIA OKOJIO
chepsr; chepa,
BIHCAHHAS B
MHOTOTPaHHUK WU B
TEJIO BpAILIEHUS

13

[Tonsarue 06 00OBEME.
OCHOBHBIE CBOWMCTBA
00BEMOB Ten

14

O0béM uIMHIpA,
KOHYyCa




15

O0BEM mapa u
106 Chepshl

16

IlonoOHbIE TEna B
MIPOCTPAHCTBE.
CooTHoOLIEHUSs MEKTY
IUIOIIAIIMU
[IOBEPXHOCTEH,
00BEMaMH MOTOOHBIX
Tel

17

KonTponbhas pabota mo
TeMmaM "Tena
BpamieHus" u "OO0beMbl

Ter"

18

Bekrop Ha mmockoctu 1
B MIPOCTPAHCTBE

19

Cnoxenue u
BBIYMTAHUE BEKTOPOB

20

VMHOXEHHE BCKTOpa Ha
YHCJIIO

21

Paznoxxenue BexkTopa 1o
TpEM HEKOMILIAHAPHBIM
BekTtopam. IIpaBuiio
napajuiesenumnena

22

Pemenne 3amauq,
CBJA3AaHHBIX C
MIPUMEHEHUEM TPaBUIT




JEUCTBUN C BEKTOPaMHU

23

[IpsimoyronbHas
CUCTEMa KOOpP/IUHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3a1a4uu B
KOOpJUHATax

24

Yron mexny
BekTopaMu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Brrunciienue yrios
MEXy MPSMBIMU U
TJIOCKOCTSIMU

26

Koopnunartao-
BEKTOPHBIN METOJ IPU
peleHnn
reOMETPUUYECKUX 3a/1a4

27

KonTponbhas pabota no
Teme "BekTopsl u
KOOpJMHATHI B
npocTpaHcTae”

28

[ToBTOpEHME,
00001IeHHE U
CHCTEMATU3aLIH
3HaHuil. OCHOBHEIC

¢burypsl, GaxThl,




TEOPEMBI Kypca
IUTAHUMETPHUH

29

[ToBTOpEHME,
0000MmeHne u
CHCTEMAaTHU3alNs
3HaHuil. OCHOBHBIC
burypsl, GaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEHME,
00001IeHHE 1
cucreMaTtmni3anus
3HaHui. 3amaun
HJIaHI/IMeTpI/II/I 1 MCTObI
HX pelIeHUs

31

[ToBTOpEHME,
000011IeHE U
CHCTEeMaTH3aIus
3HaHui. 3agaun
TJITAHUMETPUHU U METO/IbI
UX pELICHUs

32

[ToBTOpEHwMe,
o0o01eHue u
CUCTEeMAaTH3alIUs
3HaHui. OCHOBHBIE

¢burypsl, GaxThl,
TEOpEMBbI Kypca




CTEPEOMETPUH

Hrtorosast KOHTpoOJIbHAS

33 pabora

[ToBTOpEHME,
34 00o01eHne u
CUCTEMAaTU3aLus

3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1I YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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