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MOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 6a30Boro ypoBHs miisa oOydarommxes 10 —11
KJlaccoB pa3paboTana Ha ocHOBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa
cpeanero oOmiero o0Opa3oBaHUs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABABISEMBIX K
MaTeMaTHYECKOMYy OOpa3oBaHUIO, W TPAIUIMA POCCHICKOTO oOpa3zoBaHus. Peanmzainus mporpammbl
O6€CH€“II/IBaeT OBJIAJICHUC KJIKOUCBBIMH KOMIICTCHIIUAMHA, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPA3BUTUA U
HETPEPBIBHOTO 00pa30BaHMs, MEIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO H ITO3HABATEIBHOTO
Pa3BUTHSI TMYHOCTH OOYYAIOLIIXCSI.

HEJIX U3YUYEHUS YYEBHOI'O KYPCA

BaxkHocTh yueOHOTO Kypca TeOMETpHH Ha YpOBHE CpelHero oOmiero oOpa3oBaHHUsS OO0YCIIOBICHA
MPAKTUYECKON 3HAUYMMOCTBHIO METANpPEAMETHBIX W MPEAMETHBIX Pe3ylIbTaTOB OOYyUEHHUS T€OMETPUHU B
HANpPaBICHUH  JIMYHOCTHOTO  pa3BUTHS  OOydarommxcs,  (GOpMHpPOBaHUS  (YHKIMOHATHHOM
MaTEeMaTHYeCKON TI'PAaMOTHOCTH, M3Y4YEHMs JIPYruX Y4eOHBIX AUCUMIUIMH. Pa3Butue y oOydarommxcs
NPAaBWIbHBIX MPEICTABICHUH O CYINIHOCTH H TPOUCXOXKICHHH TI'C€OMETPUYECKUX aOCTpaKiui,
COOTHOIIICHUH PEAIbHOTO M HJCaTbHOT0, XapaKTepe OTPaXKCHUsS MaTEeMaTUYCCKON HAYKOW SIBICHUH |
MPOIIECCOB pEAIbHOTO MHUpPa, MECTE TIeOMETPUM B CHCTEME HAyK M POJIM MaTeMaTHYECKOTro
MOJICJIMPOBAaHUSI B HAayyHOM I[IO3HAHMM M B NPAKTUKE CIOCOOCTBYEeT (OPMUPOBAHUIO HAYYHOT'O
MHPOBO33PCHUA yHAIIUXCs, 4 TAKKC Ka4CCTB MBIIIJICHHA, HCO6XOI[I/IMI>IX AJId aganTaiii B COBPEMCHHOM
o01IecTse.

I'eomerpust sIBIIIETCSI OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIETr0 00pa3oBaHMsI, TaK
Kak o0ecrieunBaeT BO3MOKHOCTh HU3YyUYCHUSA KaK JUCHUIIINH eCTeCTBeHHO-HaquOI;'I HaIpaBJICHHOCTH, TaK
Y TYMaHUTApHOM.

Jlormdeckoe MbIUIeHHE, (opMHpyeMoe Mpu H3YyYEeHHUH OOYYaIOIIMMHUCA TOHATUHHBIX OCHOB
reOMETPHH U MOCTPOSHHUHM LIETIOUKH JIOTHYECKUX YTBEP’KACHUN B XO/€ pEelIeHUs] FTeOMETPUUECKUX 3a/1ad,
YMEHHE BBIIBUTAaTh U OMPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPH PEIICHUU 3adad
€CTECTBEHHO-HAYYHOT'O IIUKJIa, B YACTHOCTH M3 Kypca (PU3UKH.

YMeHHne OpHEeHTHPOBAThCS B MPOCTPAHCTBE HWIPAaeT CYIMIECTBEHHYIO pOJb BO BCeX 00IacTsX
JeSTeTbHOCTH YeoBeka. OpHUeHTaIHs YeI0BeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE
€ro COIUAILHOTO OBITHS, (hopMa OTPAKEHHS OKPYKAIOIIETO MHpPA, YCIOBHE YCIEIIHOTO IMO3HAHHS H
aKTUBHOTO TIpeoOpa3oBaHusl JeHCTBUTENHHOCTH. OrnepupoBaHWe MPOCTPAHCTBEHHBIMU 00pazamMu
00beIUHSET pa3Hble BUAbI YIEOHOW M TPYIOBON AEATENbHOCTH, SBISETCS OJHUM M3 NMPO(ecCHOHAIBHO
BaXHBIX KaueCTB, MOITOMY aKTyallbHa 3a1ada (OPMUPOBAHUS Yy OOYUYAIOUIUXCS MPOCTPAHCTBEHHOTO
MBINUICHHUS] KaK Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MPAKTUIECKON AeSITEIbHOCTU M0 MHOTUM HAIPaBIICHUSIM.

[lens ocBoeHus mporpaMMmbl yueOHOTO Kypca «leomerpusi» Ha 0a30BOM ypOBHE OOy4YeHUS —
001eo0pazoBaTebHOE W OOMIEKYIBTYPHOE Pa3BUTHE OOYYAIONIUXCS yepe3 oO0ecredeHrne BO3MOKHOCTH
MPUOOPETEHUS U UCTIOIb30BAHUS CUCTEMAaTHYECKUX F€OMETPUUYECKIX 3HAHUN U JeMCTBUM, crienupUIHbIX
reoMETpruur, BOBMOKHOCTHU YCIICIITHOTO IMMPOAOIZKCHUA O6paSOBaHI/I$I 110 CIIENUAJIBHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 6a30BOM ypOBHE IpeaHAa3HAuUEHA /ISl 00yJaromuXcs CPeIHEH IIKOIIbI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHHH Ha ypOBHE OCHOBHOTO 00Iero odpaszoBaHus. Takum
oOpa3om, oOywarommecs Ha 0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MAaTeMaTHYEeCKHE YMEHUS,
CBsI3aHHBIE CO CHENU(UKON reoOMeTpUr U HEOOXOIMMBIE JUTS KU3HU B COBpeMeHHOM oOriectBe. Kpome
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3TOTO, OHM MMEIOT BO3MOYKHOCTh M3y4YHTh T€OMETPHUIO Oojiee TiIy0OKO, €CIIM B JaJbHEUIIEM BO3HUKHET

HEOOXOMMOCTh B TEOMETPUYECKUX 3HAHUAX B MPOPECCHOHATFHON JIESTETbHOCTH.

JIOCTIKEHHE IeNIM OCBOCHHUS MPOTpaMMbl OOECIIEUMBACTCS PELICHHEM COOTBETCTBYIOMIMX 3a/1ad.
[TpuopurteTHpIMH 3aadaMu OcBoeHHsS Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SIBIISTIOTCSI:

e (opmMHpOBaHHE IPEICTaBICHUS O TEOMETPHHM KaK YacTH MHPOBOH KyNbTyphl M OCO3HaHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;

e (opmMHpOBaHHE NPEACTABICHHWS O MHOTOTPAaHHUKAX M TeNaX BpAIICHUS KaK O BAXHEHIINX
MaTEeMaTHYECKUX MOJICNAX, MO3BOJISIOMIMX ONUCHIBATh W HM3y4aThb pPa3HbIC SBICHUS OKPYXKAIOIIETO
MUDA;

¢ (opmHpOBaHHE YMEHHUS PACIO3HABATh HA YEPTEXkKax, MOACIIX U B PEabHOM MHPE MHOTOT'PAaHHUKU U
TeJla BpaleHus;

® OBJIAJICHHE METOJJaMH1 PEIICHHS 33a7a4 Ha OCTPOCHUS Ha N300PaKEHHUIX MIPOCTPAHCTBEHHBIX (HUTYD;

¢ (QopmupoBaHUE yMEHUS ONEPHUPOBATH OCHOBHBIMHU MOHATHUSMHU O MHOTOTPAaHHHMKAX W TEJaX BPALICHUS
Y X OCHOBHBIMH CBOWCTBaMH;

® OBJAJCHHE AITOPUTMAMH DEUICHHS OCHOBHBIX THUIIOB 3a/a4; (OPMUPOBAHHE YMEHHS IPOBOIHUTH
HECIJIOKHBIE JIOKa3aTeJbHBIE PACCYKACHUS B XOJAE PEIICHUS CTEPEOMETPUYECKHX 3a1ad W 3aaad C
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE WHTEIUIEKTYaIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOydYaromuxcsi, I03HaBaTEeIbHON
aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHHUH, KpUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHre (QYHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJICBAHTHONW T'€OMETPUH: YMEHHE DAacIO3HaBaTh
MIPOSIBJICHUSI TEOMETPUYECKUX TOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEAbHBIX JKU3HEHHBIX
CHUTyallUsX ¥ TPH W3YYCHUH JAPYrUX YYEOHBIX MPEIMETOB, TMPOSBICHHUS 3aBHCUMOCTEH W
3aKOHOMEPHOCTEH, (hOPMYITHPOBATH WX Ha S3bIKE TEOMETPHH M CO37aBaTh F€OMETPUYECKHE MOJIEIH,
MIPUMEHSTh OCBOSHHBIN T€OMETPUUYECKHUI amiapar il peHIeHus] MPaKTHKO-OpUEHTHPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATh U OLIEHUBATh MOTY4YEHHBIE PE3yJIbTAThI.

OTnU4UTENBHOM OCOOEHHOCTBIO MPOrpaMMBbl SBJISIETCS BKIIOYEHHE B KypC CTEPEOMETPHUM B Hayaje
€ro W3y4eHHs 3ajJlay, pellaeMblX Ha YPOBHE HHTYHUTHBHOTO IIO3HAHMSA, M OIpele]EHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHPYET MPOTEKaHWE WHTYUTHBHBIX IPOLECCOB, MOTHUBHPYET K JallbHEHIIEMY
W3YUEHUIO TTpEIMETa.

[Ipennoyrenne oTHAETCS HATTISAAHO-KOHCTPYKTHBHOMY METOJy OOYUYEHHsI, TO €CTh TEOPETHUYECKHE
3HaHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-TIPAKTHYECKOW NesTeTbHOCTH. PazButhe
MIPOCTPAHCTBEHHBIX MPEICTABICHUN Y ydyaluxcs B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET pelieHust
3aJjad Ha CO3JlaHME IPOCTPAHCTBEHHBIX OOpa30B M 3ajJady Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3nganue obOpas3a MPOBOJUTCS C ONOPOM HA HATJSAHOCTb, a ONEpHpoBaHHE O0pa3oM — B
YCIOBHSAX OTBJIEYCHHUS OT HATJITHOCTH, MBICIICHHOTO U3MEHEHUS €0 UCXOTHOTO COJIePKAHUS.

OcHoBHBIE conepxkarenbHble TuHUN Kypca «l'eomerpum» B 10-11 xiaccax: «MHOrorpaHHUKW,
«[IpsitMple W TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTOpsl W KOOpIWUHATHI B
npocTtpaHcTBe». DOpMHUpPOBaHUE JTOTUYECKUX YMEHUH pacIpenenseTcss He TOJIBKO 10 COJepKaTeIbHBIM
JUHUSAM, HO U TI0 ToJIaM 00y4YeHHs Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusl.

Conepxanrie 00pa3oBaHMSA, COOTBETCTBYIONIEE IPEAMETHBIM pe3yabTaTaM OCBOCHHS pabodeit
IpOrpaMMbl, pacIpeleNéHHBIM 10 TrojJaM OOydYeHHs, CTPYKTYpHpPOBAHO TaKHUM 0Opa3oM, 4YTOObI

OBJIAACHUC TCOMCTPHUYCCKUMHU TIOHATUAMU W HABBIKAMU OCYHICCTBJIAJIOCH IMOCICAOBATCIIBHO U
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MOCTYIATENFHO, ¢ COOJIOJCHUEM TPUHIIMIIA MTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKJIIOYAIHCH B
OOIIyI0 CUCTEMY T€OMETPHUYECKUX TMPEJCTABICHUN 00yJaronuxcs, pacmupss U yriayomnss e€, oOpasys
MMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzydenue reomerpun otBoauTcs 2 yaca B Henenmto B 10 kiacce u 1 wac B Hegento B 11 kiacce,
BCEro 3a JBa roja o0y4eHus - 102 yueOHbIX daca.
COJEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJII0OCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mnpsiMasi, IUIOCKOCTh, TpocTpaHcTBO. llonsTue 006
AKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anmHOe pacnonokeHue npsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapauielibHble U
CKpeluBaromuecs mnpsmelie. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHbIC
MpsMbIEC B IPOCTPAHCTBE; MAPAIIICIIBHOCTD TPEX MPAMBIX; MapAILICIbHOCTh IPSAMON U TUIOCKOCTH. YTJIBI C
COHAINPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NMPSAMBIMU B IIpocTpaHcTBe. [lapaminenbHOCTh MIIOCKOCTEN:
napajuleibHble IUIOCKOCTH; CBOMCTBa IMapajulesibHBIX IIOCKOCTe. IlpocTeiiimue mnpocTpaHCTBEHHbBIE
(GUTYpHI Ha IUIOCKOCTHU: TETPadAp, KyO, mapauieenue T, MOCTPOCHUE CEUCHU.

[lepneHUKyYISIPHOCTD MPSIMOM U TIFIOCKOCTH: TIEPIEHANKYIISPHBIE MPSMBIE B POCTPAHCTBE, MPSIMbIC
napajuieJibHble W TEPHCHAUKYJISAPHbIE K IIJIOCKOCTH, MPU3HAK TEPIEeHIUKYISIPHOCTH TPSMON U
IJTIOCKOCTH, T€OpEMa O MPSAMOW NEPHEHIUKYJISIPHOW IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YTOJ MEXIY
NpsIMOM M TJIOCKOCTBIO; JIBYIPAHHBIM YroJj, JIMHEHHBIM yros AByrpaHHoro yria. Ilepnenaukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM [0 IUIOCKOCTH, PAaCCTOSHUE OT MPSAMOU 0 IUIOCKOCTH, MPOEKIUs
¢burypsl Ha TIOCKOCTh. I[lepneHAMKYISIPHOCTh IIJIOCKOCTEH: MpH3HAK MEPHEHANKYIIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NMepreHIUKYIIsIpax.

MHoOrorpaHHUKHU

[TonsiTHe MHOTOTpaHHHWKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE K HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroibHast mpu3Ma; rpaHd U OCHOBAHUS PU3MBI;
mpsiMasi M HAKJIOHHAs TMpU3MbI; OOKOBas W TIOJNIHAs TOBEPXHOCTh mNpu3Mbl. [lapamnenenumnen,
NPSAMOYTOJIbHBIN MapajulesienuIe] W ero cBoWcrBa. [lupamupa: N-yrosbHas nupamMuja, TpaHd U
OCHOBaHUE MUPaMUbL; OOKOBAs U MOJTHAS TTOBEPXHOCTh MUPAMUJIBL; TPABUIIbHAS U YCEUEHHAS TUPaAMUIA.
DneMeHThI IpU3Mbl U TUpaMubl. [IpaBuibHbIe MHOTOTPAHHUKH: TIOHSTHE MPABMIIBHOTO MHOTOTPAHHHUKA;
MpaBujibHAs MpU3Ma W TpaBUJIbHAs NHPAMHUJA; MPABHIIbHAS TPEYrojbHas MUPAMHAA W HPABUIbHBIN
teTpadap; kyO. IlperncraBieHre O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdJp, MOACKAdJIp M HKOCAdIP.
CeueHus MPU3MBI U TUPAMU/IBI.

CumMeTpusi B IPOCTPAHCTBE: CUMMETPUSA OTHOCUTEIBHO TOYKH, MPSIMOM, IMIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NTUpaMUaX, MapauieJenumneax, MpaBUuiIbHbBIX MHOTOTpaHHUKAX.

Brruucienne 21eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanw, yriael. [lmomanas OokoBoi
MOBEPXHOCTH U TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI, IUIOMIAAh OCHOBAaHUM, Teopema O OOKOBOit
MOBEPXHOCTU MpsiMOil mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH W IMOBEPXHOCTU MPABUIBHOM
MUpPaMHJIBI, TeopeMa O IUIOMAaau yceu€HHOW mnupamunbl. [lonstue o6 00vEMe. OO0BEM TUpPAMUIBL,
MIPU3MBL.



[Tono6ubie Tenma B mpocTpaHcTBe. COOTHONICHHUS MEXAY IUIOMIAISAMU IMOBEpXHOCTEH, o0BbEMamMu
MOIOOHBIX TEI.

11 KIIACC

Tena BpaleHnus

Hunuugpuueckass  MOBEPXHOCTb,  OOpasylolllMe  LWIMHJIPUYECKOM  TMOBEPXHOCTH,  OCh
WIAHIPUYECKON MoBepxHOCTU. LMmuHAp: ocHOBaHMS W OOKOBas MOBEPXHOCTH, OOpa3yromias U OCh;
o b OOKOBOM M MOJTHON MOBEPXHOCTH.

Konunyeckass moBepXxHOCTh, 00pa3yomine KOHUYECKONW MOBEPXHOCTH, OChb U BEpIIMHA KOHUYECKOM
noBepxHocTU. KOHYC: OCHOBaHME M BeplIMHA, 0o0pa3yrolias U OCb;, IUIOMAAb OOKOBOW W MOJHOU
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3yrolire U BbICOTa; OCHOBAHUS M OOKOBasi HIOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, Iuamerp; IIONaab MoBepxHocTu cheprl. BlaumHoe pacmonoxeHue
cdepbl U IITOCKOCTH; KacaTeNbHAs IIIOCKOCTh K cdepe; miomanb cepsl.

N3o0paxkeHue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka muimmuHapa 1 KOHyca.

KoMOuHammu Ten BpalieHuss ¥ MHOTOIpaHHUKOB. MHOTOTpaHHHUK, OMUCAHHBIN 0KOJI0 cepsr; chepa,
BIMCAHHAsi B MHOTOIPAHHMK, WJIM TEJIO BPALLECHUS.

[Tonstue 06 o0béme. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 006 00bEME MPSAMOYTOJIHLHOTO
napajuieNienunena u cieacTBus u3 He€. O0bEM HMIMHIPa, KoHyca. O0bEM 1Iapa U MIomaas chepsol.

[Tono6ubie Tema B mpocTpancTBe. COOTHONICHHS MEXAY IUIOMIAISIMU MOBEpXHOCTEH, 00BEMaMu
MOAOOHBIX TEJ.

Ceuenus nwivHapa (MapauiebHO W TEPHEHAMKYJISIPHO OCH), CEUYCHHS KOHyca (MapaielbHOe
OCHOBAHHIO U MIPOXO/ISIIIEe Yepe3 BEPIINHY), CEUCHUS IIapa.

BekTopbl 1 KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClIO)KEHUE W BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha yucio. Pa3znoxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. [IpaBuno mapamnenenunena.
Pemenue 3amau, cBSI3aHHBIX C MPUMEHEHHEM MpPaBUII IEUCTBUI ¢ BekTopaMmu. [IpsiMoyronbHas cucrema
KoopauHat B npoctpancTBe. KoopaunaTtel Bekropa. IIpocTeiimme 3aiaun B KOOpauHaTax. YTOI MEXIY
BekTOopaMu. CKaJsIpHOE MPOU3BEICHNE BEKTOPOB. BhIuncieHue yriioB Mexay NpsMbIMUA U MJIOCKOCTSIMHU.
KoopanaaTHO-BEKTOPHBII METOJT TIPH PEIIEHUN TEOMETPUIECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIbTATHBI
JIMUHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE  PE3yNbTAaThl  OCBOCHHUS  IporpamMMbl  yuyeOHOro  mpeamera  «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxnanckoe BocnmuTaHue: CHOPMUPOBAHHOCTHIO TPAKIAHCKOHW TO3UIMH OO0YyJaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOrO OOIIeCTBa, MPEACTABICHHEM O MaTeMaTUYECKUX
OCHOBaxX (hYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, TPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OIIPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATH C COITUATBHBIMU HHCTUTYTAMU B COOTBETCTBHH C
X QYHKIIUSIMHA ¥ Ha3HAYCHHUEM.

IMaTpunoTnyeckoe BOCHHUTAHHE: CPOPMUPOBAHHOCTHIO POCCHMCKON TPaKIAHCKOW HICHTUYHOCTH,
YBOKEHUS K TMPOIUIOMY ¥ HACTOSIIEMY POCCHHUCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHHUSIM POCCHICKMX MAaT€MAaTHKOB U POCCUUCKOW MaTEMaTHYECKON MIKOJbl, K HMCIOJIb30BAHUIO
ATUX JOCTUKECHHI B IPYTHX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTMTAHUSN: OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pPOCCHUUCKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBENICHUS, CBSI3aHHOTO C MPAKTUYECKUM



MIPUMEHEHUEM JOCTHKEHUW HAyKH M JCSATENbHOCTBIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B
MIOCTPOCHHUE YCTONYUBOIO Oy TyIIEro.

JcTeTHYeCKoe BOCIHMTAHME: OCTETUYECKMM OTHOUIEHMEM K MHpPY, BKIIOYas 3CTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3a/1a4, PEUICHUH, PACCyX ACHUH; BOCIPUIMYHBOCTHIO K
MaTEeMaTHYECKUM acCleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

dusnyeckoe BOCHUTAHME: CPOPMHPOBAHHOCTHIO YMEHHS NPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B
MHTEpecax 370pOBOro U 6e30macHoOro odpasa *U3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JJ0POBBIO
(3mopoBoe mnHTaHHE, COAJAHCUPOBAHHBIA PEXUM 3aHATUH M OTHAbIXa, peryisapHas ¢uznyeckas
aKTUBHOCTH); (DM3MYECKOTO COBEPILICHCTBOBAHUS, IMPH 3aHATUSIX CIIOPTUBHO-03OPOBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe BocmuTaHue: TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIIO0MS; UHTEPECOM K
paznmuyHbIM  cepam  Mpo(ecCHOHAIBHOW  JEeSITEIbHOCTH, CBA3aHHBIM C MaTeMaTHUKOd u  eé
NPUJIOKECHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccun U peasn30BHIBATH
COOCTBEHHBIC )KM3HEHHBIC TUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHIO U
caMo00pa30BaHUIO0 HA MPOTSDKEHWU BCEU JKM3HM;, TOTOBHOCTBIO K aKTHBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HalpaBIE€HHOCTH.

JKOJIOTHYECKOe BOCHHUTAHME: CHOPMUPOBAHHOCTHIO DSKOJOTUYECKOW KYIbTYphl, MMOHUMAHUEM
BJIMAHMS COLIMAJIBHO-3KOHOMUYECKUX ITPOLIECCOB Ha COCTOSHHE NPUPOAHOW M COLMAIBHOU Cpeibl,
OCO3HAHHWEM IJIOOAJBHOIO XapakTepa JSKOJOTMYECKMX MpoOsieM; OpHEeHTaluueld Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWHA JJIs peleHus 3aJad B 00JacTH OKpYXKAroIed Ccpenpl, IUIAaHWPOBAHHS
MIOCTYIIKOB ¥ OLIEHKU UX BO3MOXHBIX IOCJIEICTBUMN JJIs1 OKPYKAIOIIEH Cpeibl.

IlenHocTM Hay4YyHOro TMO3HAHUA: CQHOPMUPOBAHHOCTHIO MMPOBO33PEHMS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HayKd M OOIIECTBEHHON NpPAaKTUKU, TOHUMAaHMEM MaTeMaTHYeCKOM
HayKd Kak chepbl 4eI0BEYECKOH MeATENIbHOCTH, JTaloB €€ pa3BUTUS M 3HAUYUMOCTH JUISL pa3BUTHS
UMBWINA3AIMU; OBJAJCHUEM S3bIKOM MAaTeMAaTUKW M MaTEeMaTHYECKOM KYJIbTYpOHM Kak CpeICTBOM
MIO3HAHUSI MHUPA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYD M HCCIENOBATENIBCKYIO JEATEIbHOCTD
WHJMBHUIyaJIbHO U B TPYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
MertanpeameTHble pe3ysibTaThl OCBOEHHUS Mporpammbl ydeOHoro mnpeamera «MaTemaTHKa»
XapaKTepPU3YIOTCSl OBJA/IEHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUSHBIMU OeUCEUSMU.

1)Vhusepcarvnvle  nosnasamenvuvle  Ociicmsusi,  obecneuusarom — @Gopmuposanue  6A308blx
KOCHUMUBHLIX ~NpoYeccos obyuarowuxci (oceoenue Memooo8 MNOZHAHUAL OKPYHCAlouwe2o Mupa,
npuUMeHeHUe 102UUeCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble JlornyecKkue AeicTBHA:
® BBLISIBIATh U XapaKTePU30BaTh CYIIECTBEHHBIE TMPU3HAKHM MAaTeMaTHYECKHMX OOBEKTOB, TMOHATHUH,

OTHONIICHUNA MEXIy TMOHATUSAMHU; (OPMYIUPOBATh OMpEeNeHUsT TOHATUN; YCTaHABIUBATh

CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHMS JUIs OOOOILIEHHS W CpaBHEHHs, KPUTEPUH

MIPOBOJMMOI0 aHAJIN3a;
® BOCHpPUHUMATH, POPMYTUPOBATH U MPEOOPA30BHIBATh CYKJIEHHS: YTBEPIAUTEIbHbIE U OTPULIATEIILHBIE,

€IMHUYHBIE, YaCTHbIC U OOIIKE; YCIOBHBIC;
® BBIIBJIATH MAaTEMAaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuMsi B (akTax, IaHHBIX,

HAONIIOJICHUSIX W YTBEPXKACHUAX; TpeUiaraTh KPUTEPHH IS BBHISBICHHS 3aKOHOMEPHOCTEH U

IIPOTUBOPEYUN;



® JleNaTh BHIBOBI C UCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOYEHU M 110 aHAJIOTUH;

® MPOBOAMTH CAMOCTOSITEILHO JIOKA3aTENIbCTBA MAaTEeMAaTHUYECKUX YTBEPKICHHH (TpsMble H  OT
MPOTHBHOTO), BHICTPAUBATh apryMEHTAIMI0, TIPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXIEHUS U BBIBObI;

e BBIOMpATH CIIOCOO perIeHus: yueOHOM 3a1a4n (CpaBHUBATH HECKOJIBKO BapUAHTOB PEILICHUS, BEIOUPATh
HanboJee MOAXOIAIMNN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1elcTBUS:

® JCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEAOBATEILCKUNA MHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH BOMPOCHI,
¢bukcupyomue MNpoTUBOpEUre, MpodiieMy, YCTaHABIMBAaTH MCKOMOE M JaHHOE, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTUPOBATh CBOIO MMO3UIUIO, MHEHHE;

® MPOBOAMUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN OSKCIIEPHUMEHT, HCCIEOBaHUE 110 YCTAaHOBJICHUIO
0CcOOEHHOCTEeH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

® CaMOCTOSTEIbHO (opMynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
HAOJIOACHNS, WCCIEIOBaHMS, OIICHWBATh JOCTOBEPHOCTH IOJNYYEHHBIX pE3yJbTaTOB, BHIBOJAOB W
000011eHMIT;

® [IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOlEcca, a TaKKe BBLABUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

® BBIBJIATH AeDUIUTHI HHPOPMALUH, JAHHBIX, HEOOXOIUMBIX JJIsl OTBETA HAa BONPOC U JUIS PELICHUs
3aJauu;

e BBIOMpaTh MHPOPMALIMIO U3 MCTOUYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMATU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PAa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

® CTPYKTYypUpOBaTh HH(POpPMAlLMIO, NPEACTaBIATh €€ B pa3IMuyHbIX (opMax, WIUIFOCTPUPOBATH
rpapuyuecKy;

® OIEHMBATH HAIEKHOCTH MHPOPMAIIUH TI0 CAMOCTOSITETIHHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

2)VHusepcanvhvie  KOMMyHUKamu@Hvle  Oelicmeusi,  00ecneyusarom  cQopmMupo8aHHoCHb

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

® BOCHPUHUMATH U (HOPMYTUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSMH H HESIMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS
10 XOJy peIIeHus 3a/1a4l, KOMMEHTUPOBATh MOJYYeHHBIH pe3yibTar;

e B Xxo7¢ OOCYXIEHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOU TeMbI, TIPOOIEMBI, perracMoin
3aJaud, BbICKa3blBaTh HWJEHM, HALIEJICEHHBIE HAa TOUCK PEIIEHHs; COMOCTaBIATh CBOM CYXKIEHHS C
CYXJIEHUSMH JAPYrMX YYaCTHHUKOB JAMajiora, OOHapyKMBaTh pa3jMyde U CXOJACTBO MO3MIMH; B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

® MPEACTABIATH  PE3YyJbTAaThl  pEIICHUS  3ajadd, OKCIIEPHUMEHTAa, HWCCICIOBAaHUS, IPOCKTa;
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ay MpPE3eHTAlM M 0COOEHHOCTEH
ayJAUTOPUH.

CoTpyaHnuecTBo:

® [IOHMMATh W HUCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAIBHOW pabOTHl MpPU PELICHUU

y4eOHBIX 3a/a4y; MpPUHUMATh IIeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHU3AIUIO
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COBMECTHOI paboThI, pacpeeNsaTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yIbTaT

paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;
® y4YacTBOBaTh B IPYNIOBBIX (hopmax paboThl (0OCykIeHHs, 0OOMEH MHEHHM, «MO3TOBBIE IITYPMBD» U

WHBIC); BBIMOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JEWUCTBUS C JIPYTUMH YJICHAMU

KOMaHJbl; OLIEHMBAaTh KayeCTBO CBOEro BKJIaga B OOUIMI MNPOAYKT MO  KPUTEPHSM,

c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3)Vnusepcanvnvie pezynsamuenwvie Oeticmeus, obecneuugaiom HOPMUPOBAHUE  CMBICLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranu3anus:
® COCTaBJIATH IUTAH, QITOPUTM PEIICHUsS 3a/a4d, BBIOMPATh CIIOCOO pEIIeHUs ¢ Y4ETOM HMEIOIIUXCS
PECYPCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATHh BApPUAHTHI PEIICHUN C
y4€TOM HOBOU HH(OPMAIIHH.
CaMOKOHTPOJIb:
® RBJAJICTh HABBIKAMHU I[IO3HABATEIIBHONW pPEQIICKCHH KaK OCO3HAHHSI COBEPIIACMBIX JIEHCTBUH U

MBICITMTEIBHBIX IPOIECCOB, UX PE3yJAbTaTOB; BIAJETh CIOCOOAMH CAaMOIPOBEPKH, CAMOKOHTPOJIIS

mporiecca 1 pe3ysibTara perieHus MaTeMaTHYecKOr 3a1a4H;
® TIPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPH PEHICHUH 3a7a4d, BHOCHUTh KOPPEKTHBHI B

NEeSATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB, NaHHBIX, HANJICHHBIX OIMMOOK, BBISBICHHBIX

TPYIHOCTEN;
® OIICHUBAaTh COOTBETCTBHE pe3yjbTaTa eI M YCIOBHUSM, OOBACHATH MPUYUHBI JTOCTHXKEHUS WU

HEJOCTHIKCHHSI PE3yJIbTaTOB JEATSIBHOCTH, HAXOAWUTh OIIMOKY, JaBaTh OILECHKY MPHOOPETEHHOMY

OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

OnepupoBarh MOHATHAMH: TOUKA, MPSMasi, IIOCKOCTb.

[IpuMeHsSITh aKCHOMBI CTEPEOMETPUHN U CIICJCTBUS U3 HUX MPH PEIICHUU T€OMETPUIECKUX 3a/1ad.

OnepupoBath MOHATHUAME: MAPATIETHHOCT U MEPIECHAUKYIISIPHOCTD MPSAMBIX U TIIOCKOCTEH.

KnaccuduiupoBars B3aMMHOE pacTiofioKEHUE TPSMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh MOHATHSAMH: JBYTPAaHHBIA yroJl, TPAaHU JBYIPAHHOTO yTia, peOpo IBYTPaHHOTO YTJIa;
JIMHEMHBIN yroJ IBYTPAHHOIrO yria; rpajgycHas Mepa IByTPaHHOIO yria.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIBIH MHOTOTPAHHUK, 3JIEMEHTBI
MHOTOTpaHHUKA, MPAaBUIHHBIA MHOTOT DAHHHK.

Pacrio3naBaTh  OCHOBHBIE BUJBl MHOTOTPAaHHUKOB (MHpaMuia; TNpuU3Ma, MPSIMOYTOJIbHBIN
napaesnenunes, Kyo).

KnaccudunupoBat MHOTOTpAaHHUKH, BBIOWpas OCHOBAaHMS s KiaccH(UKAUK (BBIMYKIBIE U
HEBBIMYKIIbIE MHOTOTPAHHHWKH; TMPaBUJIbHBIE MHOTOTPAHHUKU; TPSAMbIE W HAKIOHHBIC TPU3MBI,
MapajuIeTICTUTIC B ).

OnepupoBarh MOHATHAMHE: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAHHHKOB.

OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YSI METOJI CIIE/OB.

CTpoUTh CEYCHHS MHOTOTPAaHHHUKOB METOJIOM CJICJIOB, BBITIOJNHATH (BBIHOCHBIC) TIOCKHE YEPTEKHU U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXOXKIEHHUE TEOMETPHUSCKUX BEITUYHH 10 00pa3iaM WK allrOPUTMaM, IIPUMEHSIS
M3BECTHBIC AaHATUTUYCCKUE METOIbI PU PEIICHUU CTAaHAAPTHBIX MATEMATHUECKUX 3a]]a4 HAa BBIYUCIICHHE



pPacCTOSTHMH MEXAy [ByMs TOYKaMH, OT TOYKHM OO TPSAMOH, OT TOYKH IO IUIOCKOCTH, MEXIy
CKPEIIMBAIOIINMHUCS TPSIMBIMU.

Pemrate 3aaun Ha HaXOXKJICHHE T€OMETPUUYECKUX BEIMYUH MO 0Opas3iaM WK alropuTMaM, IpUMEHss
M3BECTHBIC AaHATUTHYECKHE METOJIBI PH PELICHUH CTaHJAPTHBIX MaTEeMaTHUYECKUX 3a/1a4 Ha BHIYUCICHUE
VIJI0B MEXIY CKPEHIMBAIOIIUMUCS MPSIMBIMHU, MEXAY IMPSIMOH M IUIOCKOCTBIO, MEXAY IIOCKOCTSMH,
IBYTPAaHHBIX YTJIOB.

Beruncaste 00BEMBI M TUIOMIAAM  ITOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, TNHpaMuaa) C
OpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOWICHHS MEXIy IUIOIAAIMHU IIOBEpXHOCTEH, OO0BEMaMu
MOJJOOHBIX MHOTOTPaHHUKOB.

OmnepupoBaTh MOHATUSMH: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHMMETPHU; LIEHTP,
OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh M HMHTEPIPETHPOBATH HMHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumensTe reomerpudeckre (HakTbl ISl PEIICHUS CTEPEOMETPUYECKUX 3a/ad, IMPEIoJIararoinmx
HECKOJIBKO II1ar0B PEIICHHsI, €CIH yCIOBHSI IPUMEHEHHS 3a1aHbI B SIBHOH (hopMme.

[TpuMeHsATh mpoCTelIIne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUIECKUX 33/1a4.

[lpuBOOUTE NpHMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HH, paclo3HABaTh
MIPOSIBJICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsATh TMOMyYEeHHBIC 3HAHUS Ha TPAKTHKE: aHAJIM3UPOBATH PEATbHBIC CUTYAIlMH M TPUMEHATH
W3yYeHHBIE TOHSATHS B IPOIECCe MOWUCKA PEUICHHS MaTeMaTHYeCKH C(HOPMYIMPOBAHHOW MPOOIEMBI,
MOJICIMPOBATh peajbHbIE CUTYaIlMM Ha S3BIKE TE€OMETPUH, HCCIIEAOBAaTh IOCTPOSHHBIE MOJEIH C
UCMOJIb30BAHUEM TE€OMETPUYECKMX MOHATHUM M TeopeM, ammapaTta anreOpbl; pelaTh NpPaKTHYEeCKHe
3aJ]auy, CBA3aHHbIE C HAXOX/IEHUEM [€OMETPUUECKUX BETHYHUH.

11 KJIACC

OnepupoBaTh MOHATUSAMH: LMIMHIpPUYECKass TOBEPXHOCTb, OOpa3ylolMe IMINHAPUYECKOM
MOBEPXHOCTH; IMIIMHJAP; KOHWYECKas IMOBEPXHOCTb, O0pa3ylolne KOHHMYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MOBEpXHOCTD.

PacnoznaBate Tena Bpamenust (MUIUHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OYUYEHUS TEJ BPALLEHUS.

KnaccuguupoBars B3auMHOE paciojokeHne Cephl U MITOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHME CErMEHTa, BHICOTA CETMEHTA; LIapOBOM
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS, BHICOTA LIIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Bbruncnate 00bEMBI 1 MIJIOIAIU TOBEPXHOCTEHN Tell BpallleH!s, TEOMETPUUYECKUX TeJl C IPUMEHEHUEM
dhopmy.

OmnepupoBath MOHATUSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M ONMHMCAaHHBINA OKOJIO cdepsr; cdepa,
BITMCaHHAs] B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHSI.

BBIUUCIIATE COOTHOMIEHHS MEXKTY TUTOIIASIMH ITOBEPXHOCTEH M 00BbEMaMU TTOJJOOHBIX TEII.

N300pakaTh u3yyaemble GUTYphI OT PYKU U C TPUMEHEHHUEM MPOCTHIX YEePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IMJIOCKHE YEPTEXHM U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHHS TEJI BPALCHHUS.

W3BnekaTb, WHTEPIPETUPOBaTH U  MpeoOpa3oBbIBaTh HMHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX QUrypax, npeAcTaBIeHHYIO Ha YepTEeKaxX U PUCYHKaX.



OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOSTHATE JESHCTBUS CIIOKCHHSI BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXCHHSI BEKTOpa HA YHUCIIO,
O0OBSICHATH, KAKHMH CBOMCTBAaMH OHHU 00J1aJ1af0T.

[TpuMeHsITh MpaBUIIO apasuIeTIeIHUIe 1A,

OnepupoBarh TOHATHUSAMHU: J€KAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOpP, MOMAYIIH BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXKIY BEKTOpaMHU, CKASIPHOE IPOU3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIC U KOMILJIAHAPHBIC BEKTOPBHI.

HaxomuTh cyMMy BEKTOPOB M MPOM3BEICHUE BEKTOpA HA YKCIIO, YTOJI MEXKYy BEKTOpaMH, CKaJIIPHOE
MIPOU3BEICHNE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IIOCKOCTh YPABHECHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh TeoMeTpudeckue (aKThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad, IMPEAIoIararoiimx
HECKOJIBKO IIaroB PEUIeHUs, €CIM YCIOBUS IPUMEHEHUS 33/IaHbI B IBHOH opMe.

Pemarp npocreiinie reoMeTpUIeCKHe 3314y Ha TPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemarp 3amaun Ha JT0OKa3aTeIbCTBO MATEMAaTHYCCKMX OTHOIICHUH W HAXOXJICHUE I€OMETPHYCCKHX
BEJIMYMH MO 0oOpaslaM WM aJlropuTMaM, MPUMEHSS HM3BECTHBIC METOJbI IPH PEIICHHH CTaHIapTHBIX
MaTeMaTHYeCKHUX 3a/1ad.

[TpuMeHsTH MpOCTEHINEe MPOrpaMMHbBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI TIPU
pEIIeHUH CTEPEOMETPHUICCKHX 3a/1au.

[IpuBOIUTE TpPUMEPHl MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJAC W JKU3HH, PACIIO3HABATH
MPOSIBIICHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

[TpuMeHsITh TIOMyYCHHBIC 3HAHHS Ha TPAKTHKE: aHAIM3HPOBATh PEATbHBIC CUTYAllMH M TPUMEHSTH
W3YYCHHBIC TIOHATHS B IPOIECCE TOWCKA PENICHHS MaTeMaTHYeCKHu CHOPMYIUPOBAHHON TPOOIEMBI,
MOJICTTUPOBATh pealbHbIE CHUTYallMH Ha S3bIKE TEOMETPUHU, MCCIEN0BaTh MOCTPOSHHBIE MOJENTU C
UCIONIb30BaHUEM T'€OMETPHUECKUX MOHATHH M TeopeM, ammapara aiareOpbl; pemaTh MpaKTHUeCKHe
3a/laud, CBA3aHHbBIE C HAXOXKJICHHEM FeOMETPHUECKHUX BETHUUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HauMenoBanue pa3aesioB ) TeM
w/n HpOrpaMMBI Beero Konrpoasubie IIpakruueckne (uupposbie)
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchbl
1 Brenenue B ctepeoMeTpuio 10
5 [IpsimMple W IUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MJIOCKOCTEN
3 HepHeHHI/IIEYJIHpHOCTB TIPSIMBIX 1o,
TUIOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 5 0
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11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumenoBaHnue a3leJioB U TeM undposbIie
Ne /i P Konrpouabusie IlpakTuueckue (witcpp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe

padoThI padoThI
pecypcsbl

Tena BpaieHus 12

OO0BEMBI TET 5

BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHwMeE, 000011IeHNE, 7 1

cucTeMaTu3auus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos Hdara DJICKTPOHHBIE
n/ Tema ypoka KonrTpoabubie  IlpakTuueckum  H3Y4YeH uugposbie
n Beero padoThbI e padoThI usa oOpa3oBaTe/ibHbIE
pecypcsl
OcHOBHbIE TIOHATHS CTEPEOMETPUU: TOUKA, Mpsmas,
IJI0CKOCTh, pocTpaHcTBo. [IpaBuna n3o0OpakeHus Ha 1
PUCYHKaX: M300pa’keHHs TUIOCKOCTEH, MapajuieNbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[onsTus: nepeceKaroIuecs IUIOCKOCTH, |
nepeceKarommecs npsamas ¥ miocKocThb
[onsTus: IepeceKaroIuecs IUIOCKOCTH, |

InepeCCKaromuecs mnmpsamMasd u rjiIoCKOCTb

3HaKOMCTBO C MHOTOIpaHHUKaMHu, H300pakeHue
MHOTOTPaHHUKOB Ha PHUCYHKaX, Ha MPOEKIUOHHBIX 1
yepTexax

HauanbHble cBeneHMss O KyOe W IUpaMuze, UuX
pa3BEépTKU U MoJenn. CedeHns MHOTOIPaHHUKOB
HavaneHbie cBeneHus o kybe W mnupamuae, HX
pa3BépTKU U Mojenn. CedeHns MHOTOIPaHHUKOB

[lonsiTue 00  aKCMOMATHYECKOM  MOCTPOEHUU
CTEpEOMETPUU: aKCUOMBI CTEPEOMETPUM U cienctBus 1
U3 HUX

[lonatne 00  aKCHMOMAaTHYECKOM  IOCTPOEHHUH
CTEepEOMETPUU: aKCUOMBI CTEPEOMETPUM U cieacTBus 1
U3 HUX

IlonsTue 00 AKCHMOMAaTU4YCCKOM MMOCTPOCHUU 1




CTCPCOMCTPHUU: AKCHUOMEBI CTCPCOMECTPUN U CJIICACTBHUA
U3 HUX

IlousTue 00 AKCUOMAaTHYCCKOM IIOCTPOCHUU

10  crepeomeTpuu: aKCHOMBI CTEPEOMETPHH U CIIEIICTBUS
U3 HUX
B3auMHoe pacrnosioxeHue NpsMbIX B NPOCTPAHCTBE:

11  nepecekaromuecs, napauieibHble U CKPEIUBAIOIINECS
IpsIMbIe
[lapannenbHOCTh  HPSIMBIX M IJIOCKOCTEH B

12 mpocrtpaHcTBe: napaJiesibHble npsiMble B
IIPOCTPAHCTBE; NapaJJIeIbHOCTh TPEX MPSAMBIX

13 [lapannenbHOCTh  MPSIMBIX M IDIOCKOCTEH B
npoctpancTBe: [lapaniensHoCTh MPSAMON U TIIOCKOCTH

14 VYTibl ¢ COHAINIPaBIEHHBIMU CTOPOHAMHU

15 Yros Mexay IpsMbIMU B IIPOCTPAHCTBE

16 VYT0o5 MEXIY NPSIMBIMU B TIPOCTPAHCTBE

17 [TapannensHoCTh IJIOCKOCTEH: napaelbHble
IJIOCKOCTH

18 CaoiicTBa napamienabHbIX MIIOCKOCTEN

19 IIpocreiie  mpocTpaHCTBEHHblE  (GUIYphl  Ha
IUIOCKOCTH: TETpasdp, KyO, napasiesenumne

20 [Toctpoenue ceueHuit

21 IToctpoenue ceuennii
KourpoabHas pa6ora Nel mo teme "llpsimble u

22  maockoctm B mpoctpaHcTBe. [lapanneabHocTh
NPSAIMBIX H IIOCKOCTEH"

23 [lepneHuKynsIpHOCTH  MPSAMOM U TJIOCKOCTH:

14



NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

[Ipsimble mapansenbHble U NEPHEHAUKYISPHBIE K

24 1
IJIOCKOCTH

o5 [IpsiMble mapajulenbHBIE W MEPIEHAMKYIAPHBIE K 1
IJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U TUIOCKOCTH 1

27 [Ipu3HaK nepneHANKYISIPHOCTH PAMOM M TNIOCKOCTH 1

28 Teopema o npsiMoii NepHIECHANKYIISAPHOM MIIOCKOCTH 1

29 Teopema o npsAMoil nepreHANKYAIPHON TUIOCKOCTH 1

30 Teopema o psMO¥ ePIICHANKYISIPHON TUIOCKOCTH 1

31 [lepnieHIuKyNSp M HAKIOHHBIC: PACCTOSHUE OT TOYKHU 1
710 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH

39 [leprieHAMKYISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 1
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 TUIOCKOCTH

33 [leprieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 1
110 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TIIOCKOCTH

34 [leprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU 1
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 MIOCKOCTH

35 YTasl B TPOCTPAHCTBE: YroN MEXKIY MpsIMON H 1
IUIOCKOCTBIO

36 JIByrpaHHBI yroyi, JUHEWHBIM Yrojl ABYIPAHHOTO 1
yria

37 JIByrpaHHBI Yroj, JUHEHHBIA YIrojd JBYI'PAHHOIO 1
yria

38 [lepnenuKyIspHOCTH IIJIOCKOCTEM: IIpU3HAK 1
NEPIEHAUKYIIIPHOCTH JBYX MJIOCKOCTEN

39 [TepreHIUKYISIPHOCTH TJIOCKOCTEH: mpu3Hak 1
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MEPIEHIUKYIISIPHOCTHU ABYX IIJIOCKOCTEMN

40 [TepieHAMKYASIPHOCTH IJTOCKOCTEM: MPU3HAK
HEePIEHAUKYJIIPHOCTH JBYX MJIOCKOCTEN

41 TeopeMa 0 TpEX NepHeHANKYIIApax

42 TeopeMa 0 TpEX NepHeHANKYIIApax

43 Teopema o Tpéx nepreHANKYIApax
KoHnTtpoJsbHas padora Ne2 1no TeMaM

44 "IlepneHANKYJSIPHOCTD NPSAMBIX U IJIOCKOCTel'" M
"¥Yrabl Mexay NpsIMBIMH M IJIOCKOCTSAIMHA "'
[loHATHE MHOTrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTBI

45  MHOrorpaHHUKa, BBIIYKJIBIE U HEBBIYKJIbIE
MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOI'PaHHUKA
[Ipu3ma: n-yronpHas Npu3Ma; IpaHd M OCHOBAHMS

46  mpu3Mbl; OpsMas M HAKIOHHas MpU3Mbl; OOKOBas U
IIOJIHAsI TOBEPXHOCTb MIPU3MBbI

47 [Tapamrenenunen, NpsSMOYIOJIbHBIN NapaJICIICIIUIIE]
U €ro CBOMCTBA
[Mupamupa: N-yronbHass nHMpamMuaa, TpaHu U

48 OCHOBaHME  MUpaMHibl; OOKoBas W  MOJHAas
MOBEPXHOCTh IMUPaMMJIbl; MpaBUIbHAS U YyCeUYEHHAs
nupamua
IIpaBriIbHBIE MHOTOIPAaHHUKHU: MTOHSITHE NIPABUIIBHOTO

4 |MEOTOTPaHHVKE; NMpaBATbHAT NPH3MA M NPaBHIBHAA
nUpaMuia; TMpaBUJIbHAs TpeyrojibHas MUpaMuaa H
MIpaBWIbHBIN TeTpadip; KyO

50 [IpencraBineHre o0 MNpaBUIBHBIX MHOTIOIPAHHUKAX:
OKTa3JIp, JOJAEKA3AP U UKOCABP.

51 Cummerpus B IIPOCTPAHCTBE: CUMMETPHUS
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OTHOCUTENIbHO TOYKHU, PSIMOM, TIIIOCKOCTH. DJIEMEHTHI
CUMMETPUM B  NUpaMUIaX, Napauielienunenax,
MPABWIBHBIX MHOTOTPAaHHUKAX

Brruncnenue 3JI€MEHTOB MHOTOTPAaHHHKOB: pEéOpa,

52 1
JMarOHANH, YTIIbI
[Imomans  OOKOBOW  TMOBEPXHOCTH M IOJHOU

53 MMOBEPXHOCTU MPSAMOM MPHU3MBI, TUIONIAJAb OCHOBaHWM, 1
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MTPU3MBbI
[Tnomans OOKOBOH IOBEPXHOCTH M IOBEPXHOCTH

54 MPaBUIILHOM MTUPaMUIbI, TEOpPEMa O IUIONIa I OOKOBOM 1
MOBEPXHOCTU YCEUEHHON IMUPAMHU/IbI

55 KonTpoubnas padora Ne3 no Teme
"MHororpanHuku'

56 [TonstTue 06 06bEMe 1

S7 O0BEM nupamMuIbI 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUpaMUIbI 1

60 O0BEM nupamMuIbI 1

61 O0BEM npu3MBbI 1

62 O0BEM pU3MBI 1

63 O0BEM npu3MBbI 1

64 Konrtposabnasi paGora Ned mo Tteme "O0bémbl 1
MHOTOIPAHHUKOB''

65 IToBTOpenue, 0060OIIeHHE CcHUCTeMaTH3alMs 3HAHUH. 1
[TocTpoeHne ceueHnii B MHOITOTpaHHUKE

66 IToBTOpenue, 006oOIIeHHE cUCTeMaTH3alMs 3HAHUH. 1

Brruncienue paCCTOHHHﬁI MCKAY ABYMS TOUYKaMH, OT
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TOYKHU OO0 HpﬁMOﬁ, OT TOYKH OO0 IINIIOCKOCTH, MCKIY
CKpCHIUMBAOIHUMUCA ITPAMBIMU

67 HToroBasi KOHTpOJILHAsI padoTa 1
[ToBrOpenue, 0060OUmIeHHE CHUCTEMaTH3alMs 3HAHUH.

68 BerunciieHne  yrioB:  MEXAY — CKPEIIMBAIOIIUMUCS 1
OpSMBIMH,  MEXKIY  OpAMOMl M IIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXY INIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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11 KUIIACC

N KoanuectBo yacos DJIeKTPOHHBbIE
n/-n Tema ypoka Beero Konrpoabnubie IIpakTuyeckue f{l:;:enuﬂ uudposbre
padoThI padoThI oOpa3oBare/bHbIE
pecypcsbl
1 Chepa u 1map: HeHTp, paauyc, IUaMeTp; 1
IUIOIA/Ib TOBEPXHOCTHU CEpPhI
B3anmuoe pacrionoxxenue cepbl U IIOCKOCTH;
2 KacaTelibHas TUIOCKOCTh K cdepe; IUionmaab 1
chepnl
3 N3obpaxkenue cdeppl, mapa Ha IUIOCKOCTH. 1
Ceuenus mapa
[{unuaapuueckas IMMOBEPXHOCTb, 0Opa3yromIue
4 UIMHIPUYECKOMN MOBEPXHOCTH, ocb 1
[IMHAPUYECKOM TOBEPXHOCTH
[unuaap: ocHOBaHUSI U OOKOBasi TOBEPXHOCTH,
5 oOpa3ymomas ¥ OCh; IUIOmags OokoBod u 1
MIOJTHOM MOBEPXHOCTH
N300paxkenne  muiIMHApa Ha  IJIOCKOCTH.
5 PasBéprka 1wmnmHapa. CeueHus UMIUHApA 1
(MII0CKOCTHIO, napasuieIbHOM WIH
MEPIEeHIUKYIIPHON OCH LIUITUHAPA)
Konnueckass ~ mOBEpXHOCTS, oOpasyromue
7 KOHUYECKOW IMOBEPXHOCTH, OChb M BepumnHa 1
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHoBanue u BepiinHa, oOpa3ymomas u 1
0Cb; IJIOIIab OOKOBOW U MOJTHOW MOBEPXHOCTU
9 VYceuéHnblii KoHyc: oOpasyromme Hu BbicoTa, 1
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OCHOBaHHUA U OOKOBast MOBEPXHOCTh

N3o0pakenne koHyca Ha TuiockocTu. Pa3BépTka
koHyca. Ceuenuss KoHyca  (IUIOCKOCTBIO,

10 napajyieIbHOW  OCHOBAaHUIO, M  IUIOCKOCTBIO,
IIPOXOJAIIEH Yepe3 BEPLIMHY)

11 KomMOuHamumst e BparieHus 1 MHOTOIPaHHUKOB
MHOrorpaHHHUK, ONHCAHHBIA OKOJIO cepsl;

12 cdepa, BIrMCaHHAs B MHOTOTPAHHUK HIIU B TEIO
BpallleHus

13 [lonsatne 06 o0bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TeEN

14 O0béM HMIMHIpa, KOHYCa

15 O0BéM mapa U mIomaah chepbl
[Tono6ubie Tena B MIPOCTPAHCTBE.

16 CooTHoOIIEeHUS MEXAY [UIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX TEN

17 KonTpoubnasi padora Nel mo temam "Tena
Bpamenus' n "O0bembl Tea"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue 1 BBIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
Pa3znoxxenune BEKTOpa 10 TpEM

21 HEKOMIUTAHAPHbBIM BEKTOPAM. IIpaBumno
napaiesenunea

99 Pemenne 3amau, CBS3aHHBIX C HPUMEHEHHUEM
[IpaBUJI IEUCTBUH C BEKTOPAMHU

23 [IpsmoyronpHast  cucremMa  KOOPJIWHAT B
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IIPOCTPAHCTBE. Koopaunats! BEKTOpA.
[Ipocreitmue 3aga4n B KOOpAUHATAX

24

25

VYron MEXKTY BEKTOpPaMHU. CxaisipHoe
MIPOU3BEJICHUE BEKTOPOB

Bbruncnenne yrioB  Mexay HOpSAMBIMH U
IUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIA METOJ NPU PELICHUU
reOMETPUYECKUX 3a/1a4

27

28

Konrpoasnass paGora Ne2 mo TeMme
"BeKTOpBI U KOOPAMHATHI B IPpOcTPpaHcTBe'
[ToBTopenue, o0oOIIEHHE M CHUCTEMaTH3ALUA
3HaHuil. OcHOBHbIE (GUIYpHl, (AKThI, TEOPEMBbI
Kypca IJIJaHUMETPUU

29

IToBTOpenue, o0oOmIEHNE M CHCTEMaTH3alHA
3Hanuil. OcHOBHBIE (GUTYPHI, (AKTBI, TEOPEMBI
Kypca INIaHUMETPUH

30

31

32

33

[ToBTOpenue, o0000IIEHHE W CHUCTEMaTHU3AIUS
3HAHUHW. 3ajJauydl IUIAHUMETPUU M METOIbl WX
peteHus

[ToBTOpeHune, 0000IIeHNEe W CUCTeMAaTHU3aIHs
3HAHUHW. 3aJauydl IUIAHUMETPUU M METOIbl WX
peteHus

[ToBTOpenue, o0o0OIIEHWE M CHUCTEMaTH3AIUS
3HaHuil. OCHOBHBIE (GUTYpHI, (AKTBI, TEOPEMbI
Kypca CTEpeoMETpUN

Hrorosasi KOHTpPOJILHAsI padoTa

34

[ToBTOpenue, o0OOIIEHHE U CHUCTEMATH3AIUS
3HAHUU
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLHECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA

Marematuka: anredpa 1 Havyaja MaTeMaTHYecKoro aHanusa, reomerpus. ['eomerpus, 10-11 knacesl/ Atanacsan JI.C., byry3zos B.®., Kagomues C.b. u
npyrue, Akunonepaoe oomectso «M3narenscrBo «IIpocsemenner»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Nuenckas M. A. I'eometopus. Koutponbabie padoTsl. 10 -11kmacc: yueb. mocodue mist 00meodpa3oBar. opranu3aiuii: 6a3oBbiii ypoBeHb / MLA.
Nuenckas. - M. : IIpocsemenne. 2019

2. Nyenckas M. A. 'eomeropust. CamoctosrenbHbie padoThl. 10 kinace: yued. mocodue ams o0mieodpazoBar. opranusanuii: 6a3oBsiid ypoBeHb / MLA.
Nuenckas. - M. : [Ipocsemenne. 2018

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.OTKpbITHIH OaHK 3aaHuii Mo Marematuke WWW.fipi.ru

2.DenepallbHBIN EHTP TECTHPOBaHUs WWW.rustest.ru

3.Pemry EI'D https://ege.sdamgia.ru/
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