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HNOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma ydeOHOTO Kypca «['eomerpus» 0azoBoro ypoBHs misa obOydarommuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepaibHOTO
TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEAHEro oO0IIero oO0pa3oBaHUs, ¢ YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMU, MPEABSBISAEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAAUIIMIA poccuiickoro oopasoBanus. Peanu3zanus nporpaMMbl 00ecrieurBaeT OBJa/IeHHUE KIIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMIMH OCHOBY JUIsl CAMOPA3BUTHUSI U HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO U MO3HABATEIBHOTO Pa3BUTHUS
JUIHOCTH 00YyYaIOIIUXCSI.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxxnocTh yyebHOro Kypca reoMeTpuy Ha ypOBHE CpelHEro obiiero oOpa3oBaHus OOYyCIOBIIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEJAMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB 00yUEHUS T€OMETPHUU B HANIPABICHUH JIMYHOCTHOTO Pa3BUTHS o0ydaromuxcs, GopMupoBaHus pyHKIMOHAIBHON MaTeMaTHYeCcKOn
IPaMOTHOCTH, H3Y4YEHMs] JPYrHMX Y4eOHbIX AMCUUIUIMH. Pa3BuTHe y oOydaromuxcsl MpaBWIBHBIX MPEICTaBICHUM O CYUIHOCTH M IPOUCXOXKACHUU
TreOMETPUUECKUX a0CTPaKIUil, COOTHOIIEHUH PEAIbHOTO U UACATBHOT0, XapaKTepe OTPaKEHHsI MaTeMaTUYeCKOH HayKOW SIBICHHH W MPOIIECCOB PEalbHOTO
MHUpPa, MECTE€ TE€OMETPUU B CUCTEME HayK M POJIM MaTeMaTHYE€CKOr0 MOJEIMPOBAHHUS B HAyYHOM MO3HAHUHM U B MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO
HAYYHOTO MHUPOBO33PEHHS yYaIIUXCsl, @ TAK)KE KAUeCTB MBIIUICHUS, HEOOXOIUMBIX JJIsl alalTallii B COBPEMEHHOM OOILECTBeE.

I'eomeTpus siBasieTCsl ONHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CpEHEro o01ero oopa3oBaHus, Tak Kak 00eclieyuBaeT BO3MOXHOCTh U3yUEHUs KakK
JTUCLUTUIMH €CTECTBEHHO-HAyYHOU HANpaBIEHHOCTH, TaK U TyMaHUTAPHOH.

Jlornyeckoe MpluieHue, GopMupyeMoe MpH H3YYEHHHM OOYYaIOUIUMUCS MOHSATHHHBIX OCHOB T€OMETPHUH W TOCTPOCHUHM UEHNOYKU JIOTUYECKUX
YTBEP)KJICHHUI B XOJ€ PEIICHUS] TEOMETPHUECKUX 3a/1a4, YMEHHUE BBIABUTaTh M ONMPOBEPraTh TUIOTE3bI HEMIOCPEACTBEHHO UCIIONB3YIOTCS MPU PELICHUHU 3a/1a4
€CTECTBEHHO-HAYYHOI'0 [IUKJIA, B YACTHOCTHU U3 Kypca (HPU3HUKH.

YMeHHne OpHUeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTIX JEATENbHOCTH yesoBeka. OpueHTalusi 4eaoBeKa BO
BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMAIIbHOTO OBbITHS, (pOopMa OTpaskeHHUsI OKPYXKAIOUIEro MUPA, YCIOBHUE YCHEIIHOTO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHus JeicTBUTENbHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU O0pa3aMu OOBEAMHSAET pa3Hble BUABI Y4€OHOH M TpPyIOBOH
NESTENIbHOCTH, SBIISETCS OJHUM U3 NMPOQPECCHOHAIBHO BaXKHBIX KAUECTB, MO3TOMY aKTyaslbHA 3a/1a4ya (OpPMUPOBAHUS Yy 00YYaIOMIMXCs MPOCTPAHCTBEHHOTO
MBIIUICHUS] KaK Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B IOATOTOBKE K MPAKTUYECKOH MEATEIBHOCTH MO MHOI'MM
HaIPaBJICHUSM.

Ilenp ocBoeHUs mporpamMmbl yueOHoro Kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHHs — 0011e00pa30BaTeIbHOE M OOIEKYJIbTYPHOE Pa3BUTHE
oOyJaromuxcs yepe3 obecreyeHrne BO3MOKHOCTU MPUOOPETEHHs U UCTOIb30BAaHUS CUCTEMAaTHYECKMX T€OMETPUYECKUX 3HAHUNA U JEUCTBUH, crienn(UIHBIX
reOMETPHH, BO3MOXKHOCTH YCIIELITHOTO MPOIOJIKEHUSI 00pa30BaHMsI IO CIIEIHATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAHBIM UCIIOJIIb30BAHUEM I'€OMETPHUH.

[IporpamMMma o reomeTpun Ha 0a30BOM ypOBHE MpeJHa3HaYeHA 711 00yUarOIIUXCsl CPEIHEH MIKOJIbI, HE UCIIBITHIBABUINX 3HAUUTEIbHBIX 3aTPYAHEHUM
Ha ypOBHE OCHOBHOIrO o0miero oOpazoBaHus. Takum oOpa3oM, oOyuarommecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTWYeCKHe YMEHHS,
CBSI3aHHBIE CO crenu(UKON reoMeTpUr U HeoOXOUMBIE /IS )KU3HHU B COBpeMEHHOM oO11ecTBe. Kpome 3Toro, oHu HMEI0T BO3MOXHOCTh U3YYUTh FT€OMETPHIO
Oosee TI1y00KO, €CiM B AajbHEHIIeM BOZHUKHET HEOOXOAMMOCTh B TEOMETPHUECKUX 3HAHUAX B MPO(ECCHOHANTBHOM NESTETbHOCTH.

JlocTuxkeHue 1enu 0CBOEHHUS MPOorpaMMbl 00ECTIeYUBAETCS PEIIEHHEM COOTBETCTBYIOIIUX 3a1ad. [IpuopureTHpiMU 3a7auaMu OCBOeHHs Kypca «['eomerpum»
Ha 6a30BoM ypoBHe B 10—11 kimaccax siBISIFOTCS:

— (¢dopMHpOBaHUE MIPEICTABICHHS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIBTYPhl M OCO3HAHUE €€ B3aMOCBS3H C OKPYKAIOUIIM MUPOM;

— (¢dopMupOBaHHE MPECTABICHUS O MHOTOIPAaHHUKAX U TeJaX BPALIECHUS KaK O BAKHEHIINX MaTeMaTHUYECKUX MOJENSAX, O3BOJSIONIMX OMUCHIBATh U

U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEro MUPA;

— (QopmupoBaHuE YMEHHUS PACIO3HABATH HAa YEPTEKAX, MOJIENISAX U B PEaTbHOM MUPE MHOTOIPAaHHHUKH U Tella BPaIICHUS;

— OBJAJCHHE METOAAMU PEUICHHUS 3aad Ha OCTPOSHHSI HAa M300PaXKEHUSAX MPOCTPAHCTBEHHBIX (UTYD;

— (¢dopMHpOBaHHE YMEHUSI ONIEPUPOBATh OCHOBHBIMU MOHATHUSAMU O MHOTOI'PaHHUKAX U TeJlaX BpallleHUsl U UX OCHOBHBIMH CBONCTBaMU;



— OBJIaACHUC AJITOpUTMaMU PCIICHHA OCHOBHBIX THIIOB 3a/1a4; (bOpMI/IpOBaHI/IG YMCHHA IMPOBOJUTH HCCIOXKHBIC JOKA3ATCIILHBIC PACCYXKACHUSA B XOAC
pelIeHUsl CTEPEOMETPUUYECKUX 3a/1ay M 33]1a4 C MPAKTHUYECKUM COJIepKaHUEM;

— Dpa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH O0Oy4arolMXcs, MO3HABATENbHOM AaKTUBHOCTH, HCCIENOBATENbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJICHUA;

— ¢opMupoBaHue (YHKIMOHATBHOM TI'PAaMOTHOCTH, PEIEBAHTHONM TE€OMETPUHU: YMEHHE pAacllo3HaBaTh MPOSBIECHUS TEOMETPUUYECKUX MOHSITHIA,
00BEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX KMU3HEHHBIX CUTYAIUSX U MPU U3YYCHUU IPYTHX Y4€OHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (OpPMYyIUPOBaTh MX HA S3BIKE TEOMETPHUH W CO3[aBaTh I€OMETPHUYECKHE MOJIENH, MPUMEHSATh OCBOCHHBIH T€OMETPHUYCCKHIA
anmapar JJis peleHus! MPakTUKO-OpUEHTUPOBAHHBIX 3aj1a4, MHTEPIPETUPOBATH U OLICHUBATD MOJIyYE€HHbIE PE3YJIbTATHL.

OTnu4uTeNnbHOM 0COOEHHOCTHIO MPOTPAMMBbI SIBISETCS BKJIIOYEHHE B KypC CTEPEOMETPHMH B Hauyajle ero M3yuyeHHUs 3a]ad, pellacMblX Ha YpOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpPEeIEHHBIM 00pa3oM opraHu30BaHHas padoTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIMPYET IPOTEKaHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K NAIBHEUIIEMY U3YYCHUIO NIPEAMETA.

[Ipenmourenue oTHaérTcsl HArISAHO-KOHCTPYKTUBHOMY METONy OOy4Y€HHUs, TO €CTh TEOpEeTHYECKHEe 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh
[IPEAMETHO-IIPAKTUYECKON ACATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUHN Y yJalluXCsl B Kypce CTEPEOMETPUU IIPOBOAUTCA 3a CYET pELICHUS
3aJa4 Ha CO3JjaHHe MPOCTPAHCTBEHHBIX OOPa30B U 33/a4 Ha ONEpPUpPOBAaHUE MPOCTPAHCTBEHHBbIMU oOpazamu. Co3gaHue oOpas3a MPOBOJUTCS C OMOPOIl Ha
Haris1AHOCTD, a4 OIICPHUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICUCHUS OT HAIVTIAAHOCTHU, MBICJICHHOT'O U3BMCHCHUS €TO UCXOAHOI'0 COACPIKAHUSA.

OcHOBHBIE cojiepKaTeNbHbIe TMHUU Kypca «['eomerpun» B 10—11 knaccax: «MHoOrorpanHHuKu», «[Ipsgmbie 1 IJIOCKOCTH B IPOCTPAHCTBE», «ena BpaleHus»,
«BexTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE». DOpMUPOBAHUE JIOTUYECKUX YMEHUHN PACIPEACIIACTCS HE TOJIBKO II0 COAEPKATEIBbHBIM JIMHUAM, HO U 110 TOJaM
00y4eHus1 HAa YPOBHE CPETHETO 00IIero 00pa3oBaHusI.
Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yabTaTaM OCBOEHHS paboyeil mporpaMmsbl, pacrnpeiei€HHbIM MO TrojaM OOy4YeHHS,
CTPYKTYPUPOBAHO TakKUM 00Opa3oM, YTOOBI OBJIAJIEHUE TE€OMETPUUECKUMH MOHATUSMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO U MOCTYNATeIbHO, C
COOJIIO/ICHHEM MPUHIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIMCh B OOLIYI0 CHUCTEMY T€OMETPUYECKMX NpPEACTaBICHUN O0y4arommxcs,
paciupsisi 1 yriyonsis e€, 00paszys IpOYHbIE MHOXKECTBEHHBIE CBSI3H.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpun oTBoauTcs 2 yaca B Heaenmo B 10 kiacce u 1 yac B Henento B 11 kiacce, Bcero 3a aBa roja o0ydeHus - 102 yueOHbIX vaca.
COIAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMmble U MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHbBIE TOHATUS CTepeoMeTpuHu. Touka, mpsiMas, IUIOCKOCTh, MPOCTpaHCTBO. [IoHsATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHUU CTEPEOMETPUU: aKCHOMBI
CTCPCOMCTPHUH U CIICACTBUA U3 HUX.
B3aumHoe pacnoniokeHue MpSMBIX B HPOCTPAHCTBE: IEpeCceKarolluecs, MapajljielibHble W CKpeuuBatoniiecs: mnpsimble. [lapanienbHOCTh MpsMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapauleNbHbIE MPSMbIE B MPOCTPAHCTBE; MapauIeIbHOCTh TPEX MPSIMBIX; MapajuIeIbHOCTh MPSIMOW U MJIOCKOCTH. YTIBI C
COHAIpaBJICHHBIMU CTOPOHAMU; YI'OJI MCKAY MPAMBIMU B IIPOCTPAHCTBE. HapaJIJIeJIBHOCTB IJIOCKOCTEH: napajijiCJIbHBIC TJIOCKOCTU; CBOMCTBa napajiCIbHbIX
miockoctelt. [IpocTeitmue nmpocTpaHCTBEHHBIE PUTYPHI HA TIFIOCKOCTH: TETPAdIp, KyO, mapayjienenune]; TOCTPOSHUE CCUCHH.
[IepnieHAUKYISAPHOCTD MPSMOM M IUIOCKOCTU: NEPIEHAMKYJISAPHBIE MPAMbIE B IIPOCTPAHCTBE, IPSIMBIC MapaJUICIbHBIE U MEPIEHIUKYISIPHBIE K IIJIOCKOCTH,
IpU3HAK MEPHEHANKYIISIPHOCTH NPSIMON U IMJIOCKOCTH, TEOpEMa O MPSMOM MepHeHANKYISIPHON MIOCKOCTU. YTl B IPOCTPAHCTBE: YrOJl MEXIY HPSIMON U
IIJIOCKOCTBIO; IBYIPAHHBINA YrOJjl, JIMHEMHBIA Yrojl JBYTPAaHHOrO yria. IleprneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHHUE OT
IpsIMOM /10 MIIOCKOCTH, MPOEKIHsI (UTYPBI HA TUIOCKOCTb. [leprnenaukynapHOCTh TIOCKOCTEN: MPU3HAK MEPIEHAUKYIISIPHOCTH ABYX IIockocTel. Teopema o
TPEX MEPIECHIUKYIIAPaX.



MHoOrorpaHHuKH
[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAaHHUKA, BBITYKJbIE M HEBBIIYKJIBIE MHOTOIPDAaHHMKH; pa3BEpTKa MHoOrorpaHHuka. llpusma: n-
yroJIbHAs MPU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAsI TPU3MbL; OOKOBAsl M MOJTHASI IOBEPXHOCTH MPU3MEL. [lapannenenumnes, mpsMOyroibHbIH
napajuienenunen u ero cpoicrBa. [lupammpa: n-yronpHas NMUpamuaa, TPaHW W OCHOBAHME MHUpaMUAbl; OOKOBask M TOJHAS MOBEPXHOCTb MHUPAMUJBI;
npaBUJIbHAsA U yCEUEHHAs UpamMuia. DJIEMEHTbl NpU3Mbl U TupamMubl. [IpaBuibHble MHOTOTPAaHHUKU: MTOHSATHE MPABUILHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U IpaBWIbHAs MHUpaMuia; MpaBUIbHAS TPEYroJibHas MUpaMHlia U MPaBHIbHBIN TeTpasap; kyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX:
OKTasp, 1oAeKa’ap U ukocarap. CeueHust mpu3Mbl U MUPAMHU/IBIL.
CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTh CHAMMETPHUH B MUPAMUJIAX, NapajuIesIeIUIEeIax, TPaBUIbHbIX
MHOTOIPAaHHUKAX.
Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, nuaroHaiu, yribl. [lnomans 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMON MPU3MBI, IJIOIIATh
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTU NPSAMOM mpu3Mel. [lnomans GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IMPABUIBLHOW MUPAaMUMBI, TEOpEMa O
riomaay yceuéHuon nupamuabl. [Toastue 06 06béme. O0BEM TUpaMUIbI, TPU3MBI.
[Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXTY ILIOMIAASIMH IIOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEll.

IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTO rpeaMera «MareMaTHKa» XapaKTepru3yloTcs:
I'paxxnanckoe BocnuTanme:
c(OpPMUPOBAHHOCTBHIO TPAXKJIAHCKON MO3ULKMK OOYYaIOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHMCKOro OOIIECTBa, MpPEICTaBICHUEM O
MaTEeMAaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOLEAYP TPaKIAHCKOTO OOmIeCTBa (BBIOOPHI, OMPOCH U Tp.), YMEHHUEM
B3aMMOJICHCTBOBATH C COLIUAIBLHBIMU HHCTUTYTAMHU B COOTBETCTBUHU € UX (PYHKIUSAMU U HA3HAUECHHUEM.
ITaTprnoTnyeckoe BOCIMTAHUE:
c(hOPMUPOBAHHOCTBIO POCCHUMCKON TPAKTAHCKOW WICHTUYHOCTH, YBAXXCHHS K TPONUIOMY W HACTOAINIEMY POCCHUMCKONM MaTEeMaTHUKH, I€HHOCTHBIM
OTHOLIEHUEM K JTOCTHKEHHUSIM POCCUMCKMX MAaTEMATHUKOB M POCCHMCKOW MAaTEMATHYECKOW LIKOJIbI, K UCIOJb30BAHHUIO 3TUX JOCTUKEHUHN B JIPYTHX HAyKax,
TEXHOJIOTHSX, chepax IKOHOMUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:
OCO3HAHHEM JYXOBHBIX ILIEHHOCTEH pOCCHUHCKOrO Hapoia; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHYECKOIO IOBEACHHUS, CBA3AHHOIO C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U ICATEeIHbHOCTHI0 YUEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IIOCTPOSHUE YCTOMYUBOTO OYAyIIETO.
JcTeTHYeCKoe BOCIIUTAHHE:
ACTETUYECKUM OTHOIIEHUEM K MHpY, BKIIOYAas OCTETHKY MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyXICHUM;
BOCIIPUMMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA.
Du3uyecKoe BOCIIUTAHME:
c(OpMHPOBAHHOCTHIO YMEHMSI MPUMEHATh MaTeMaTHUeCKHUe 3HaHMS B MHTEpecax 3/J0pOBOT0 M 0e30MacHOro o0pasza >KM3HHM, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3I0pPOBBIO (3I0pOBOE TUTaHHWE, COATAHCHUPOBAHHBIA pEXKHUM 3aHATAH W OTAbIXA, pErylspHas (u3ndeckas aKTUBHOCTH); (HU3HUECKOTO
COBEPILIECHCTBOBAHUS, IPH 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AESATEIBHOCTBIO.
TpyaoBoe BocnuTanue:
TOTOBHOCTBIO K TpPYAY, OCO3HaHHEM IEHHOCTH TPYIOJIOOUS; HHTEPECOM K pazIu4HbIM cdepam MNpodeccHOHAIbHON NeATENbHOCTH, CBA3aHHBIM C
MaTEeMATHKOW U €€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymyiied mpodeccuu U peann30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHXKEHUU BCEH )KU3HU; TOTOBHOCTBIO K AKTUBHOMY yYacTHIO B
pelIeHUN MPaKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIIPaBICHHOCTH.



IKo0J0rn4YecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKOU KYJIBTYPhI, TOHUMAHUEM BIIUSHUS COIMATBLHO-YKOHOMHUYECKHUX TPOIECCOB HA COCTOSIHUE MPHUPOIHOW M COIUATBHOU
CpeIbl, OCO3HAHUEM TIIO0ATFHOTO XapakTepa AKOJIOTMYECKUX MPOoOJIeM; OpUEHTAIMel Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWHM JUIS pelIeHHs 3aaad B
00J1aCTH OKPYIKAIOIIEH CpeIbl, TFITAHUPOBAHMS TTOCTYITKOB M OIIEHKH MX BO3MOKHBIX IMOCTEACTBUMN JJISI OKPY)KAFOIICH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Pa3BUTHS HAyKHM U OOINECTBEHHOW TMPAKTUKH, TOHUMaHUEM
MaTEeMAaTHYECKON HayKu Kak C(epbl YeIOBEYECKOUN IESATEILHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHUS IMBWIM3AINH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTUKH ¥ MaTeMaTUYeCKOU KyJIbTypO KaK CPEICTBOM MO3HAHMS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO U UCCIIEAOBATEIbCKYIO JIEATEIbHOCTD
WHAWBUAYAILHO U B TPYIITIE.

METAIIPEMETHBIE PE3YJIbTATBI

MeranpeaMeTHble PE3yNbTaThl  OCBOSHHUS MPOrpaMMbl  ydeOHOro mpenmera «MareMaTHKa» XapaKTepPU3YIOTCS OBJIAJCHUEM YHHUBEPCATHHBIMU
NO3HABAMEIbHBIMU OeliCMBUAMU, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, VHUBEPCAIbHLIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1) Vhusepcanvnvlie noznasamenvhule Oelicmsus, obecneuusaiom Gopmuposarue 06A308bIX KOZHUMUBHBIX NPOYeccos 00yyaowuxcs (0ceoeHue memooos
NO3HAHUSL OKPYHCAIOWE20 MUPA,; NPUMEHEHUE JI02UHLECKUX, UCCIe008AMENbCKUX Onepayutl, yMeHull pabomams ¢ ungopmayuetl).

ba3oBble Jornveckue aelcTBUS:

— BBIBIIATh U XapaKTEPHU30BATh CYIIECTBCHHBIC MPHU3HAKKM MaTEMaTUYECKHX OOBEKTOB, MOHSTHM, OTHOIICHUH MEXIy MOHATHUAMH; (HOPMYIUPOBATH
OTIpeNIeTICHUsI TIOHSTHH; yCTaHABIMBATh CYIIECTBCHHBIM MpPU3HAK KiIacCHU(UKAIIMU, OCHOBAHUS IJIsi OOOOILIEHWUS ¥ CpaBHEHUS, KPUTEPHH
MPOBOAMMOTO aHAIH3A;

— BOCIIPUHUMATh, (HOPMYIUPOBATH U TPEOOPA30BHIBATh CYKIICHUS: YTBEPAUTEIbHBIC H OTPHUIIATECIIbHBIC, CAMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

— BBIBIIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3W M TPOTHUBOpEYHs B (aKTaX, JaHHBIX, HAOMIOACHUSIX W YTBEP)KICHHSX; IpeaiaraTh
KPUTEPUU JJIs BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

— JIenaTh BBIBOJIBI C HCTIOJb30BAaHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIIOUCHHH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

— TPOBOJMUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMAaTUUECKUX YTBEP)KICHHH (TMPSMBIE U OT MPOTUBHOTO), BRICTPANBATh apTryMEHTAITUIO, IPUBOIUTH
MIpUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

— BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauM (CpaBHHMBATh HECKOJBKO BAapHAHTOB pEILEHHs, BBHIOMpaTh Hambosiee MOAXOAALIMHA € y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKUe AeliCTBHA:

— UCHIOJB30BaTh BOMPOCHI KAK UCCIIENOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOMPOCH], (UKCHPYIOIIUE MPOTUBOPEUUE, MPOOIeMYy,
yCTaHABIMBATh UCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,

— TPOBOJHUTH CaMOCTOSITEIIPHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, WCCIICIOBAaHWE IO YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHMYeCKOro OOBEKTa,
SIBJICHHSI, TIPOIIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEeKTaMu, SIBJICHUSMH, ITPOIIECCAMHU;

—  CaMoCTOSTENHHO (HOPMYITHPOBATH OOOOIICHHS U BBIBOABI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, HCCIEIOBAHUS, OIEHUBAThH JIOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M 000OIICHUI;

— TPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BEIBUTATh MPEIOIIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmeii:

—  BBIABIIATH AePUIIUTHI HHPOPMAITUU, JTaHHBIX, HEOOXOAUMBIX JIJI OTBETA HA BOIIPOC U IS PEIICHUS 3a/1a4u;

— BBIOMpaTh MHOOPMAITUIO U3 UCTOYHUKOB PA3JTUYHBIX THIIOB, aHAIM3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIIHIO PA3TUIHBIX
BUJIOB U (hOPM TIPEICTABIICHNUS,



— CTPYKTYpHpPOBaTh HH(OPMAIIHIO, TPEACTABIATH €€ B pa3IMuHbIX (popMax, WITIOCTPUPOBATH IPpauuecKu;

— OLECHMBATh HAJI&KHOCTD HH(POPMALIUH 110 CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMyHuUKamueHbwie oeticmsus, 0becneuugarom c@hopmMuposanHoCms COYUATbHbIX HABLIKOS 00YUAIOUUXCAL.
OO0mennue:

— BOCHpPUHUMATh U (POPMYJIUPOBATh CYKJICHHS B COOTBETCTBUM C YCIOBHSAMM M LEISIMU OOLIEHMS; CHO, TOUYHO, IPAMOTHO BBIPAXaTh CBOIO TOYKY
3pEHMs B YCTHBIX U MMCbMEHHBIX TEKCTaX, 1aBaTh NOSICHEHUS 110 X0y PELIEHHs 3a/1a4l, KOMMEHTHPOBATh MOJIY4YEHHBIH Pe3ysbTaT;

— B XoJie 0OCYXJIeHHs 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOJIEMBbI, pelIaeMOi 3a/lauM, BBHICKA3bIBATh HJICH, HAllEJICHHbIE Ha
MIOWCK PEIICHUS; COMOCTABIATh CBOU CYXKACHHUS C CY)KICHUSAMHU IPYTUX YYaCTHUKOB JHajiora, OOHapyXMBaTh pa3jMyhe M CXOJACTBO MO3UIUI; B
KOPPEKTHOH (opme (hopMyIMpOBATH Pa3HOITIACHS, CBOU BO3PAXKEHUS;

— TPEACTaBIIATH PE3yJAbTAThl PEUICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIeI0OBaHMS, IPOEKTA; CAMOCTOSITEILHO BHIOUPATh (pOpMAT BBHICTYIUICHUS C YUETOM
3a[a4 IPe3eHTAIMHU U OCOOCHHOCTEH ayUTOPUH.

CoTpyaHn4ecTBo:
o MOHMMAaTh U HCIHOJb30BATh MPEUMYIIECTBA KOMaHIHOW M WHAMBUIYAIBHOW pabOTHl MpU pelIeHHH y4eOHBIX 3a/ad; MPUHUMAThH 1I€Jh COBMECTHON
NeSITeIbHOCTH, IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOM pabOThI, paclpelneNiaTh BHIbI padOT, JOTOBapUBaThHCs, 00CYXKIaTh MPOLECC M PE3yNIbTaT padoTHI;
0000111aTh MHEHU HECKOIBKUX JIFOIEH;
o y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3TOBBIC LITYPMbI» W HMHBIE); BBIIOJIHATH CBOIO 4YacTh PabOThHl H
KOOPJMHUPOBATh CBOM JICHCTBUS C APYTUMHU WIEHAMH KOMaH/Ibl; OLEHUBATh Ka4€CTBO CBOETO BKJIAJA B OOIIUI MPOIYKT 1O KPUTEPUAM, CPOPMYINPOBAHHBIM
Y4aCTHHKAMHU B3aUMOJICHCTBUS.
3) Vuusepcanvuvie pecynamuensie oelicmsus, obecneuugaiom GopmuposaHue cCMblc08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranuszanms:
o COCTABJIATH IJIaH, AITOPUTM PELICHUS 33a]]auH, BEHIOUPATh CIIOCO0 pEeIIeHuUs ¢ y4ETOM UMEIOLNXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb:
o BJIaJICTh HaBBIKAMU I103HABATEIbHON peQIIeKCHU KaK OCO3HAHMS COBEPIIACMbIX IEHCTBHH M MBICIUTEIBHBIX MPOILECCOB, UX PE3YNIbTAaTOB; BIIAJETh
crioco0amu CaMOITPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pe3ysibTaTa peleHUs] MaTeMaTH4YeCKOH 3a/1a4H;
o IPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 33]a4l, BHOCUTh KOPPEKTHBHI B I€ATEIILHOCT HA OCHOBE HOBBIX O0OCTOSITEIIBCTB,
JTAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICEHHBIX TPYAHOCTEH;
o OLIEHUBAaTh COOTBETCTBUE PE3YNIbTaTa €N U YCIOBUAM, OOBSICHATh IPUYMHBI JOCTUKEHUS WM HEIOCTUKEHUS PE3YNIbTAaTOB IEATEIbHOCTH, HAXOAUTh
omuOKy, AaBaTh OIIEHKY TPHUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, IPAMas, MJIOCKOCTb.
[TprMeHATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX NIPU PELICHUH T'€OMETPUUYECKHX 3ajau.
OnepupoBaTh MOHATUSAMH: MAPAJUICTBHOCTD U TEPIEHIUKYIAPHOCTD IPSAMBIX U IJIOCKOCTEH.
KnaccugunupoBars B3auMHOE pacnoaokKeHNUe NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMH: ABYTPAHHBIN yroj, TpaHU JBYIPAaHHOIO yria, peOpo ABYrpaHHOTO YIJa; JTUHEWHBIM yroa ABYIPaHHOTO YIJia; IpajycHas mepa
JBYTPaHHOI'O yIJIa.
OnepupoBaTh MOHATUSMHI: MHOTOTPAHHUK, BBITYKJIBIH U HEBBIMYKJIBIH MHOTOTPAaHHHUK, SJIEMEHTHI MHOTOTPAaHHHUKA, TPABUIILHBI MHOTOT DAHHUK.



Pacnio3HaBate OCHOBHBIE BUIbl MHOTOTPAHHUKOB (MTUpaMua; Mpu3Ma, IpsSIMOYTOJIbHBINA apaieenunen, Kyo).

KnaccugummpoBatb MHOTOTpaHHUKH, BRIOUpAsi OCHOBAHUS JUTSI KiacCU(UKAIUK (BBITYKIIbIC U HEBBITYKIIBIE MHOTOTPAHHUKH; MPABHIIbHBIE MHOTOTPaHHUKH;
MMPAMBIC U HAKJIOHHBIC IIPU3MBI, HapaJIJIeJIeHI/IHC,Z[BI).

OnepupoBaTh MOHIATUSMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUCHHM, UCTIONB3YS METO/I CIIEIOB.

CTpouTh ceueHHsi MHOTOTPAaHHHKOB METOJIOM CJICJIOB, BBITIOJHSTH (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BUI CBEPXY,
cOOKYy, CHH3Y.

Pemrate 3amaun Ha HaXOXJIEHUE TE€OMETPHUECKUX BEIMYHMH 1O 00pa3liaM WM alropuTMaM, MPUMEHSSI W3BECTHBIC aHAIUTUYECKAE METOJBI MPH PEUICHUN
CTAaHAAPTHBIX MAaTCMATUYCCKUX 3aJla4 Ha BBIYHCIICHHC paCCTOSIHI/Iﬁ MCXKAY ABYMsA TOYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKH OO0 IINIIOCKOCTH, MCKAY
CKPEIBAOIIUMUCS MPSMBIMH.

Pemrats 3ala4i Ha HAXOXKACHUC T'COMCTPHUYCCKUX BCIUYUH I10 06pa3uaM WM aJirOpUTMaM, NPUMCHSAA U3BCCTHBIC aHAJIUTUUCCKHUC MCTOJbLI IMPU PCHICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIUYUCIICHUE YTIIOB MEXIY CKPEIIMBAIONIMMUCS MPSIMBIMU, MEXKIY MPSIMON U TUIOCKOCTBIO, MEXKIY TIOCKOCTSIMH,
JBYIPaHHBIX YIJIOB.

Bbraucnate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MHpaMHa) C NpUMEHEHHEM (OpMYI; BBIYHUCISITH COOTHOIICHHS MEXITY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMHI: CHMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh M TUIOCKOCTh CHMMETPHUH; IICHTP, OCh U INIOCKOCTh CAMMETPHH (DUTYPHI.

W3BnekaTth, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha uYepTexax H
pHUCYHKaX.

[IpumensTh reomMeTpuyeckre (PakThl ISl pEIIeHUs] CTEPEOMETPHUECKUX 3a/1ad, MPEIoIaralolinX HECKOIbKO I1aroB PelIeHHs, €ClIM yCIOBUS MPUMEHEHHS
3aJlaHbl B IBHOHU (hopme.

[IpuMeHATH mpocTenIe NPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUHU CTEPEOMETPUUECKUX 3a1ad.

[TpuBOANUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B TIPUPOJIE U JKU3HU, PACIIO3HABATH MTPOSBICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHATH NOTy4YEHHBbIC 3HAHUS Ha IMPAKTUKE: AHAJIU3UPOBATh PEAIBHBIC CUTYallUM U IPUMEHATH W3Y4YCHHBIC IIOHATUSA B IIPOLIECCE NOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHON NPOOIEMBI, MOACITUPOBATh pPEATbHBIE CHUTYalldd Ha S3bIKE TEOMETPHH, HCCICI0BATh IOCTPOCHHBIE MOJICIH C
HCIIOJIb30BAHUCM T'COMCTPHUYCCKUX MIOHATUHN U TCOPEM, arrapara aJII‘erBI; peliaTh MPAKTUYCCKHUC 3ada4dM, CBA3AHHBIC C HAXOXKIACHUCM I'COMCTPUYCCKHUX
BEJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHue pa3esioB M TeM NPOrPaMMBbl Komriecrso wacos

n/n Bcero KonTposabubie padorsl | [IpakTHveckue padoTbl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE. 12 1

[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN

3 [IeprieHIUKYISAPHOCTD NPSAMBIX U IUIOCKOCTEN 12
4 Vil MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O6bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEeHUE: CeueHMs, pACCTOSHUS U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

KoanuecTBO 4acoB

Ne n/n Tema ypoka Beero K/P Jdara nusyyenus
1 OCHOBHbBIE TIOHATHS CTEPEOMETPUH: TOUKA, MPsIMast, TNTIOCKOCTh, MPOCTpaHCcTBO. [IpaBuia n3obpaxenus Ha 1
' PUCYHKAX: N300paKeHHsl IJIOCKOCTEH, MapajlieNbHbBIX MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2. ITonsTHS: epeceKarourecs MIOCKOCTH, IEPECEKAIOINECS IPSIMast U MIIIOCKOCTh 1
3. [TonsATHA: nepecekarommecs MI0CKOCTH, MepeceKarouecs mpsaMas U MI0CKOCTh 1
4. [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIECICTBHS U3 HUX 1
5. [TonsiTre 06 aKCHOMaTHYECKOM ITOCTPOCHUU CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPUU U CIEACTBHS U3 HUX 1
6. [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIECACTBHS U3 HUX 1
7. [TonsTre 06 akCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPUH: AKCHOMbBI CTEPEOMETPUU U CIIEACTBHS U3 HUX 1
3 3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300pakeHUe MHOTOTPAaHHUKOB Ha PUCYHKAX, HA MPOEKIIMOHHBIX 1
yepTexax
9. HauanbHble cBefieHUs 0 KyOe U mupamue, ux pa3BEPTKU U Mojaean. CedeHnss MHOTOIpaHHUKOB 1
10. HauanpHbie cBeieHns o Ky0e U mupamue, ux pa3BépTku u Mojenu. CeueHns MHOTOTPaHHUKOB 1
1. B3aumHoe pacnonoxeHnue NpsMbIX B IPOCTPAHCTBE: NEpeceKaronecs, napauieabHble U CKPEIUBAIOIIUECS 1
psiMbIe
1. [TapannenbHOCTb NPAMBIX 1 IUIOCKOCTEN B MPOCTPAHCTBE: MapaJlJIeNIbHBIE MPSMBIE B IPOCTPAHCTBE; 1
N1apaJUIEIbHOCTD TPEX MPSIMBIX
13. [TapajutenbHOCTB IPSIMBIX U IJIOCKOCTEW B IPOCTpaHCTBE: [lapaiienbHOCTh IpsMON U IIIIOCKOCTH 1
14. VYTiabl ¢ cOHanpaBiIEHHBIMA CTOPOHAMM 1
15. Yroi Mexay IpsMbIMU B IIPOCTPAHCTBE 1
16. Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1
17. [TapannenbHOCTh MIIOCKOCTEN: MapayiebHbIE MIJIOCKOCTH 1
18. CaolicTBa napamuieiabHbIX MNIOCKOCTEN 1
19. [Ipocreiimue mpocTpaHCTBEHHbIE PUTYPHI HA IUIOCKOCTH: TETPadip, KyO, mapaiesenumnes 1
20. [TocTpoenue ceuenuit 1
21. [TocTpoenue ceuenunit 1
2. KOHTpOJILHuasI pabota Ne 1 mo teme «IIpsiMble U MIOCKOCTH B ipocTpaHcTBe. [lapamienbHOCTh MPSIMBIX U 1 1
IIJIOCKOCTECH»
23. [TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTU: EPHEHIUKYISAPHBIC MTPSAMbBIE B TPOCTPAHCTBE 1
24. IIpsiMble napaiesbHbIe U NEPIEHIUKYIISIPHBIE K IIIOCKOCTH 1
25. [Ipsmbie napaisienbHbIe U NEPHEHIUKYISIPHBIE K MIIOCKOCTH 1
26. IIpu3Hak neprneHaAuKyJIIPHOCTH IPSIMOU U INIOCKOCTH 1




27. [Ipu3Hak neprneHIUKYISIPHOCTH MPSMON U TNIOCKOCTH 1
28. Teopema 0 npsIMOi IEPIIEHIUKYIIIPHON MIIIOCKOCTH 1
29. Teopema o IpsIMOIl NEPIIEHIUKYISIPHOMN MIOCKOCTH 1
30. Teopema o mpsIMON MEPIECHANKYISIPHOMN TIIOCKOCTH 1
31. IlepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSHUE OT IPSIMOM A0 INIOCKOCTH 1
32. [TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSHHUE OT MPSIMOl 0 MIIOCKOCTH 1
33. IlepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 INIOCKOCTH 1
34. Kontponbras padota Ne 2 mo teMam «llepnieHANMKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH » 1
35. VYTIIbl B IPOCTPAHCTBE: YIOJ MEKAY PSIMON U IUIOCKOCTBIO 1
36. JIByrpaHHBIN yTOJI, JMHEHHBIA YTOJl ABYTPAHHOTO yIJia 1
37. JIByrpaHHBIN yroJl, TMHENHBIN YroJl ABYTPAHHOTO yria 1
38. [TeprieHAMKYASAPHOCTH MIOCKOCTEN: MPU3HAK MEPIEHIUKYIIPHOCTH IBYX IIOCKOCTEN 1
39. IlepnieH qIUKyYIAPHOCTD IIJIOCKOCTEMN: IIPU3HAK MEPIICHIUKYIAPHOCTH IBYX IUIOCKOCTEH 1
40. IlepnieH IUKyYISAPHOCTD IIIOCKOCTEM: IIPU3HAK MEPIICHIUKYIAPHOCTH BYX IUIOCKOCTEH 1
41. Teopema o TpEX mepHeHIUKYIApax 1
42. Teopema o0 Tpéx neprneHauKysIpax 1
43. Teopema o TpEX mepHeHIUKYIApax 1
44. KonrtponbHast pabora Ne 3 o TemaM «YTJIbl MEXKIY IPSIMBIMU U INIOCKOCTSIMU» 1
45, [TonsTne MHOTOIpaHHHKA, OCHOBHBIE JIEMEHTbI MHOrOIPaHHHK, BBIYKIIbIE H HEBBIIYKIIbIE 1
MHOT'OTPaHHUKH; pa3BEPTKA MHOTOIPAHHHUKA
46, [Tpu3ma: n-yroibHas mpu3Ma; TpaHU ¥ OCHOBAHMSI PU3MBI; MPsSMasi U HAKJIOHHAs IPU3MBI; OOKOBast 1 1
ITOJIHAs! TIOBEPXHOCTh IPU3MBbI
47. [Tapannenenunen, NpsaMOYroJibHBIN NapajuIeNICNUIIE]] U €ro CBOMCTBA 1
43, [Mupamua: n-yronapHas NUpaMUJa, TPaHH U OCHOBAHUE MIPAMUILL OOKOBas U TIOJTHASI TOBEPXHOCTh 1
MApaMU/Ibl; IPABWIbHAS U YCEUEHHAS TUpaMuIa
49, [IpaBubHBIE MHOTOIPaHHUKU: ITOHATHE NIPABUIILHOTO MHOTOI'PAaHHUKA; ITPaBUJIbHAS MTPU3MA U NTPABUJIbHAS 1
MMpPaMHJIa; TPABIIIbHASL TPEYTOJIbHAS MUPAMUJIAa U TIPABHIIBHBIA TETPadp; KyO
50. [IpencraBnenue o mpaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa3Ip, OJAEKAdAP U UKOCABIP. 1
51 CummeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTENIBHO TOUKH, IPSIMOU, IIIOCKOCTH. DJIEMEHTBI 1
CUMMETPHUH B MUpaAMUJIaX, MapauieNenumenax, NpaBUIbHbIX MHOTOIPaHHUKAX
52. Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUaroHal, yriibl 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH U IMOJTHON TOBEPXHOCTH MPSMOU MPU3MBI, IJIOIAb OCHOBAHUIA, TEOpEMa 1
0 OOKOBOHM MTOBEPXHOCTH MPSIMOU MPU3MBI
54. [Tnomaae 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH MPABHIIBHOW MUPAMHU/IBI, TEOpPEMa O TIIOMAIu OOKOBOM 1




MOBEPXHOCTU YCEUEHHOW MUPAMMU/IBI

55. Kontponbras padota Ne 4 mo TeMe «MHOTOTpaHHUKH » 1
56. [Tonsitue 06 06bEMe 1
57. O0BEM nupamMubl 1
58. O06BEM TUpaMuIbI 1
59. O0BEM nupamMusl 1
60. O06BEM TUpaMuIbI 1
61. O0BEM NpU3MBI 1
62. O06BEM PU3MBI 1
63. O0BEM npU3MBI 1
64. Kontponbras padota Ne 5 mo teme «O0bEMBI MHOTOTPaHHUKOB» 1
65. [ToBTOpenue, 0600IeHNE cucTemMaTu3anus 3HaHui. [locTpoeHne cedyeHnit B MHOrOrpaHHUKE 1
66. [ToBTOpEHME, 06(36H_IGHI/IG cucTeMaTu3alus 3HaHui. Beraucienue paccToIHUN: MEXKTYy ABYMS TOYKaMU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH J10 INIOCKOCTH, MEXTY CKPELIMBAIOLIMMUCS MPSIMBIMH
67. IToBTOpEHME, 0696meHHe cUcTeMaTU3alus 3HaHWW. BeluncaeHne pacCTOSHUN: MEXK Y IBYMsI TOYKAMHU, OT 1
TOYKH JI0 MPSMOM, OT TOUKH JI0 TNIOCKOCTH, MEX]Ty CKPEIIUBAIOUIIMHUCS MPSIMBIMH
63 [ToBTOpEHue, 0606H_ICHI/IGUCI/ICTeMaTI/ISaHI/I$I 3HaHUU. BeIuncieHne yrioB: MEXIy CKpEIIMBAIOIIUMHUCS 1
IPSIMBIMU, MEXY NIPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIVIOB MEXY INIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

«['eomerpust 10 — 11» knacc aBropsl JI.C. Atanacss, B.®. byry3os, C.B. Kagomues u np.), cocraButens bypmucrposa T.A.-M.: IIpocsemienue,
2021r. O6miecTBO ¢ orpaHYeHHON OTBeTCTBEHHOCTHIO "M3narensckuii meHTp BEHTAHA-TPA®"; AxunonepHoe o6miectBo "M3nareascTBo
[Ipocsenienue"

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

«['eomerpust 10 — 11» knacc aBropsl JI.C. Atanacss, B.®. byry3os, C.B. Kagomues u 1p.), cocraButens bypmucrposa T.A.-M.: IIpocsemienue,
2021r. O6mecTBO ¢ orpaHYeHHON OTBeTCTBEHHOCTHIO "M3narensckuii meHTp BEHTAHA-TPA®"; AxunonepHoe o6mectBo "M3narenscTBo
[Ipocsemienue".
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