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IHHOACHUTEJIBHASA 3ATINCKA



e (opMupoBaHUE MPEACTABICHUS O T'€OMETPHHM KaK YacTH MHUPOBOM KyJAbTYPbl M OCO3HaHHE €&
B3aMMOCBS3U C OKPYKAIOLUM MUPOM;

e (QopMupoBaHHE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TelaX BpalICHHs KaK O BaKHEHIIHMX
MAaTEMaTUYCCKHUX MOJCIIAX, MO3BOJIAIONIMX OIMHUCHIBATL U U3YYaThb PAa3HLBIC SABJICHUA OKPYKArOMICTO
MHpA;

e (opMUpOBaHHE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJICISIX U B pealbHOM MUPE MHOTOTPAaHHUKHU
" TCJIa BpalllCHUA,

(] OBJIAICHUC MCTOJaMH PCIICHHA 3aJa4 Ha ITOCTPOCHHA Ha I/1306pa)KeHI/I$IX MMPOCTPAHCTBCHHBIX
uryp;

o (bOpMI/IpOBaHI/IC YMCHHA OICPUPOBATH OCHOBHBIMH IIOHATHAMHU O MHOI'OIpaHHUMKax H TElIax
BpaliCHUA U NX OCHOBHBIMU CBOI>'ICTBaMI/I;

[ OBJIAICHUC aJITOPUTMaMH PCHICHHA OCHOBHBLIX THIIOB 3ajad4, q)OpMI/IpOBaHI/IC YMCHHUA ITPOBOAUTH
HCCJIOXHBIC NOKA3aTCIbHBIC PACCYKIACHUA B XO0A€ PCHICHUSA CTCPCOMCTPHUYCCKUX 3aaa4 U 3aa4 C
MPAKTUICCKUM COACPKAHUCM

e Da3BUTHE HHTEJUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM 0O0YyYaroniuxcsi, MOo3HaBaTEIbHOM
AKTUBHOCTH, UCCJICJOBATCIIbCKUX yMGHHfI, KPUTHYHOCTH MBIIIJICHHA

e (dopmupoBaHue (PYHKIIMOHATHHOW TPAMOTHOCTH, PEJICBAHTHON r€OMETPUHU: YMEHUE Paclo3HABATh
MPOABJICHUA T'COMETPUUCCKUX HOHSITI/If/i, 06’I)GKTOB 158 3aKOHOMepHOCTeI>'I B PCAJIbHBIX XHU3HCHHBIX
CUTyallMsiX M TMpPH H3YYEHUU JPYruX Y4YeOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, GOPMYIIUPOBATH WX HA SI3BIKE TEOMETPUH M CO3/IaBaTh TEOMETPUUECKUE MOJICIH,
IIPUMEHATh OCBOEHHBIM T€OMETPUYECKMI ammapaT JUlsl pelieHus NPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYYEHHBIE PE3YJILTATHI.

OTAM4UTEIbHONH 0COOEHHOCTHIO TPOTPAMMBI SIBJISIETCS] BKITFOUEHHE B KYPC CTEPEOMETPHH B Havajle ero
M3y4YeHUs 3a/Jay, pelIaeMblX Ha YypPOBHE WHTYHTHBHOTO TIO3HAHUS, W OMNpeAeNEHHBIM o0pa3om
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W IMPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTAMYJIUPYET NPOTEKaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JaTbHEUILIEMY U3YYEHUIO
MpeaMeTa.

Hpez[nhoeHI/Ie OT,I[aéTC}I HariisiIHO-KOHCTPYKTUBHOMY METOAY O6yLIeHI/I}I, TO €CTb TCOPECTHUYCCKUC
3HaHUSg HUMEIOT B CBOEW OCHOBE YYBCTBCHHOCTDH HpeHMeTHO-HpaKTI/I‘lCCKOﬁ OCATCIIBHOCTH. PasButue
MPOCTPAHCTBEHHBIX MPEICTABICHUN y yUalIUXCSl B KypCce CTEPEOMETPUM MPOBOJIUTCS 3a CUET PEILICHUS 3a/1a4
Ha CO3JaHUC ITPOCTPAHCTBCHHBIX 06p330B U 3aJa4 Ha OIICPHUPOBAHUC IPOCTPAaHCTBEHHBIMU o6pa3aMH.
C03I[aHI/Ie 06}’)333 IMPOBOOUTCA C 0H0pOI7I Ha HaI'JIAIAHOCTD, a OIICPUPOBAHUEC 06p330M — B YCJIOBUAX OTBJICYCHUSA
OT HaArJi1AHOCTH, MBICJICHHOI'O UI3BMCHCHUA €0 UCXOJHOI'O COACPIKaHU .

OCHOBHBIE COACPIKATCIIbHBbIC JIMHUN KYpCa «I COMCTpUN» B 10—-11 xnaccax: ((MHOFOFpaHHI/IKI/I»,
«Hp}IMLIG " IIJIIOCKOCTH B IMPOCTPAHCTBECY, «Tena BpallCHUA», «BCKTOpr U KOOPAWHATLI B IIPOCTPAHCTBEC)).
CDOpMI/IpOBaHI/IC JIOTHYCCKUX YMGHI/Iﬁ pacupeaciAiCTCda HE TOJBbKO IO COACPIKATCIIbHBIM JIMHUAM, HO H IIO
roagamM O6y‘ICHI/I}I Ha YPOBHE CpCAHCTO o6mero O6paSOBaHI/I}I.

CO,[[ep)KaHI/IC O6pa3OBaHI/I}I, COOTBCTCTBYIOILICC IMPECAMCTHBIM PE3yjibTaTaM OCBOCHUA pa60qel71
IIPOrpaMMBbl, paclpesieI€HHbIM 0 roJjaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJa/IeHHUE
TCOMECTPUUYCCKUMHU TIOHATUAMU W HABBIKAMU OCYHICCTBJIAJIOCH IMOCJICAOBATCIBHO U IIOCTYIIATCIIBHO, C
CO6J'IIO,Z[6HI/ICM npuHOuIa IPEEeMCTBCHHOCTH, I{TO6]E,I HOBBI€C 3HAHUA BKIOYaJIHNCh B 0611_[}7}0 CUCTCMY
TeOMETPUYECKUX TMpPEACTaBICHUN OOydalolmuxcsi, pacmupss W yroyonss e€, oOpazyds HpoYHbIe
MHO>XCECTBCHHBIC CBs3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpuu otBoautcs 2 yaca B Henento B 10 knacce u 1 yac B Hexemo B 11 kimacce, Bcero
3a 1Ba roja ooydenus - 102 yaeOHbIX yaca.



COJEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble U IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE MOHATHS cTepeoMeTpuu. Touka, mOpsMas, IUIOCKOCTb, HpocTpaHcTBO. llonAtne 006
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue TpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, NapajUlelbHbIE U
CKpeluBampIuecs npsmsle. [lapaiienbHOCTh NPSAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: IapajuleIbHBIC
IpsIMBIE B IIPOCTPAHCTBE; MApaUICIIBHOCTD TPEX IPSMBIX; MMAPAIUIEIBHOCTD NPSIMONW M IUVIOCKOCTH. YTUIBI C
COHANPABJICHHBIMA CTOPOHAMHM; YTOJl MEXIYy HPSMBIMH B IpocTpaHCTBE. [lapamienbHOCTh IUIOCKOCTEH:
napajuieNbHble MJIOCKOCTH; CBOMCTBA MapalliesIbHbIX IiockocTel. [Ipocreiimne npocTpaHcTBEHHbIE (PUTYPBI
Ha IUIOCKOCTH: T€Tpa3p, KyO, napasuiesenurie]; HIOCTPOCHUE CEUEHUH.

[lepneHMKYISIPHOCTD NPAMON U IJIOCKOCTH: NEPIIEHINUKYISPHBIE NMPAMBIE B IPOCTPAHCTBE, NPSIMbIE
MapajuleIbHbIE U NMEPIEHAUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIICHINKYISIPHOCTH NPSIMOU U IUIOCKOCTH,
TeopeMa O NPSIMOW MNEPIEHIUKYIIPHOM IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXAY HIpSIMOM M
IJIOCKOCTBIO; JBYTPAHHBIM YroJI, JUHEHHBIM yroj ABYIpaHHOro yria. llepneHaumkynsp ¥ HakIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 MIIOCKOCTH, TPOEKIUs GUTYpHI Ha MJIOCKOCTb.
[lepneHMKYISIPHOCTD IUIOCKOCTEH: MPU3HAK NEPIEHAMKYIIPHOCTH ABYX IIOCKOCTe. Teopema o Tpéx
MEePIEHIUKYIIAPAX.

MHOrorpaHHUKHU

[IonsiTME MHOrOTrpaHHHMKA, OCHOBHBIC DJEMECHTBI MHOTOTPAHHMKA, BBIMYKIBIE M HEBBIITYKIIBIE
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrospHas npusMa; TpaHU U OCHOBAHUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs! TPU3Mbl; OOKOBas U MOJIHAs TOBEPXHOCTh Npu3Mel. [lapannenenunesn, npsMoyroabHbIi
napajuleJienunes U ero cBoucTsBa. [Impammpa: N-yrosibHas nupaMmuzaa, TPaHM W OCHOBAHME IMUPAMMIBI,
OOKOBasl M TOJHAs MOBEPXHOCTh NMUPAMUbI; NMPaBUIbHAS U yCeU€HHAs MUPaMuAa. DJIEMEHTHI MPU3MBI U
nupamunbl. [IpaBuibHBIE MHOTOTPAHHUKU: MOHSATHE NPAaBUIBHOIO MHOTOIPAHHUKA; NTPaBUIIbHASA MPU3MA H
IIpaBUJIbHAS TUPAMUA; IPABUIIbHAS TPEYroJIbHAs MMpaMKJia U IPaBUIbHBIN TeTpasap; KyO. IIpencraBnenue
0 IpaBUJIBHBIX MHOTOTPAaHHUKAX: OKTadp, NOACKa’Ap U nkocasap. CedeHus Npu3Mbl U TUPAMULBIL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B NUPAMUJAX, [IapaJuICICIIUIEeIaX, TPABUIBHBIX MHOTOTPaHHUKAX.

Beruncienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHainy, yrisl. [1nomans 60koBOH MOBEPXHOCTH
U TOJIHOM NOBEPXHOCTH MPSIMOM MPHU3MBI, IJIO0IIAJAb OCHOBAaHUMH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPAMOil
npu3mbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHOW MHpaMHJibl, TEOpEMa O IUIOLIaIU
yceuéHHoi nupamuabl. [Tonstre 06 06béMe. OOBEM NMHUpaMuUbl, IPU3MBIL.

ITonoOuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAy IUIOIAISIMM IOBEPXHOCTEH, oO0bEMamu
0I0OHBIX TEIL.

11 KJIACC

Tesna Bpamenus

[unuuapuyeckasi MOBEPXHOCTh, 00pa3yloNue HMINHAPUIECKON MOBEPXHOCTH, OCh LIWIMHIPUIECKOMN
noBepxHocTU. [unuHap: ocHOBaHMS W OOKOBasl MOBEPXHOCTh, OOpa3yromias U OCh; IJIOLIaJb OOKOBOM M
[IOJIHOW ITOBEPXHOCTH.

Konnueckass moBepxXHOCTb, 00pa3yrolue KOHHYECKOH MOBEPXHOCTH, OChb M BEpIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: ocHOBaHMEe M BeplIMHA, OOpa3ylolias M OCh; IUIOIAAb OOKOBOM M TMOJHOM
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BBICOTa; OCHOBaHMS U OOKOBAast MOBEPXHOCTb.



Codepa u map: ueHTp, paguyc, AUaMeTp; IJIOUIaas MOBEPXHOCTU cdepsl. BanMHoe pacnosoxenue
cepsl U TIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cepe; mromas chepsl.

N3o00pakenue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka mUIuHApa U KOHYCA.

KoMOuHarmu ten BpalieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN 0K0JIO cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK, UJIM TEJIO BPAIllCHUS.

[Tonsitue 06 oO0béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME NHPSAMOYTOJILHOTO
napaienenunena u ciueacTeus u3 He€. O0bEM nmnmHpa, Konyca. O0bEM mIapa u wiomanb chepsl.

[TonoOusie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOIAISIMH TOBEPXHOCTEH, 0O0bEMamu
M0T00HBIX TE.

Ceuenust nmnuHApa (mapajuleIbHO M MEPHEHIUKYJISPHO OCH), CEUYEHUs KOHyca (IapajulesbHOe
OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPILNHY), CEUEHUs I1apa.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B pocTpancTBe. Cl0XKeHHe U BHIYMTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha
yucno. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaM. IlpaBuno nmapamienenunena. Pemenne
3aJ1a4, CBA3aHHBIX C MPUMEHEHUEM IpaBWJI ASUCTBUI ¢ BekTOopamu. [IpsmoyronbHas cuctemMa KOOpIUHAT B
npocTtpancTtBe. KoopanHatel BekTopa. llpocreiimme 3amaum B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMH.
CkansipHoe Npou3BeJeHHE BEKTOPOB. BhIuncieHune yriioB Mexxay NpsMbIMH U TUIOCKOCTsIMU. KoopanHaTHO-
BEKTOPHBINA METOJ] IPU PELIEHUH F€OMETPUUECKUX 3a]a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE  pe3yNbTaThl  OCBOCHHS  NpoTpaMMbl  ydeOHoro  mpeamera  «MaremaTtuka»
XapaKTEepPU3YIOTCSL:

I'paxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO IPAKTAHCKOH MO3UIIUN 00YJAOMIET0Cs KaK aKTUBHOTO ¥ OTBETCTBCHHOT'O WJICHA
POCCUHCKOTO 00IIecTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHUX OCHOBAaX (PYHKIIMOHWPOBAHUS Pa3THMUHBIX
CTPYKTYp, SBJCHUH, MpOLEAyp TpaKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI M Tp.), yMEHHEM
B3aMMOJICHICTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKUIUSIMHU U HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO POCCUHCKON TIpakJaHCKOM MISCHTHUYHOCTH, YBAXKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MaTEMaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSM POCCUUCKUX
MAaTE€MaTUKOB W POCCUMCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX JOCTUXKEHHA B APYrUX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH POCCHUHCKOTO Haponaa; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO IOBEICHUS, CBSI3aHHOTO C MPAKTUYCCKAM MPUMEHEHHWEM JOCTHKEHUW HAYKH W
NeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OyayILEro.

JCTEeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYAs JCTETHKY MATeMAaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1ay, PElICHUHN, PACCyKACHUI; BOCIPUUMYUBOCTHIO K MaTEMaTHYECKUM aclleKTaM Pa3iIMYHbIX
BHJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TNPUMEHSATh MaTeMaTHYeCKUe 3HaHUs B MHTEpecax 3/I0pOBOTO U
Oe3omacHoro 00pasza >KM3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3/J0pPOBbIO (3I0POBOE MHTAHHE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXa, peryispHas (u3nyeckas aKTHBHOCTH); (PHU3WYECKOTO
COBEPILEHCTBOBAHUS, TP 3aHATUSIX CIIOPTUBHO-03JOPOBUTEIIBHOMN JEATENBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K Pa3IUYHBIM cdepam
podeccHoHAbHOM e TENIbHOCTH, CBA3aHHBIM C MAaTEeMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEPIIAThH
OCO3HAHHBII BbIOOD Oyayieit npodeccuu 1 pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbI; TOTOBHOCTHIO
U CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO U CaMOOOpPa30BAHMIO HA MPOTSHKEHUU BCEH KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEILIEHUH MMPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIlPaBJICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpPbl, IOHUMAaHUEM BIUSHUS COLMATHHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COLMANbHOW Cpelbl, OCO3HAHUEM TJI00aTbHOIO XapakTepa
9KOJIOTHUECKUX IMPOoOJeM; OpHEeHTaluell Ha MpUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM Ui pelieHHs 3a/1ad B
obnacTu OKpyXKarollel cpelbl, MIAaHUPOBAHUS TMOCTYMKOB M OIEHKH HMX BO3MOJKHBIX MOCTEACTBUN s
OKpYKarollen Cpeibl.

IleHHOCTH HAYYHOIO NMO3HAHUA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MAaTeMaTUYEeCKOW HAayKH Kak c(epbl YeIOBEYECKOU NESTENbHOCTH,
3TanoB €€ pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTHS LMBWIM3AIMH; OBJIAJACHHEM SI3bIKOM MaTEMaTHUKU U
MaTeMaTHYeCKOW KyJIbTYypOl Kak CpPEACTBOM NO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MeranpeqMeTHbIe  pe3yJbTaThl OCBOCHHUS IporpamMmbl  ydyeOHOoro mpenmera «MaremaTHKay
XapaKTepU3yIOTCA OBJIAJCHUEM YHHUBEPCAIbHBIMU HO3ZHAGAMENbHLIMU OCUCMBUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHIMU OCUICIBUAMU, YHUBEPCATbHBIMU PEYIAMUBHBIMU OUCHEUAMU.

1)

Vuusepcanvnvie noznasamenvmvle Oelicmeus, obecneuusaiom —Gopmuposanue  06a308bIx

KOZHUMUBHBIX NPOYECco8 00 uanuuxcsa (0c6oeHue mMemooo8 NO3HAHUS OKPYHCAIOue20 MUpa, npumeHeHue
JIO2UYECKUX, UCCIe008aMeNbCKUX ONepayull, yMeHuli pabomams ¢ uHpopmayueti).
Ba3oBble joruyeckue neicTBus:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHSTHH,
OTHONIICHUA MEXAYy TOHITHIMH, (OPMYIHPOBATH OTMPEACICHUS TOHITHH, YCTaHABIUBATH
CYIIECTBCHHBIN MPHU3HAK KJIACCU(UKAINN, OCHOBAHUS JUII OOOOIICHUS W CPABHCHHS, KPUTCPHH
MIPOBOJIMMOTO aHAITN3a;

BOCIIPHHUMATh,  (OPMYJIMPOBATH ¥  TPEOOPA30OBBIBATH  CYXKJICHHUS:  YTBEPAUTEIBbHBIE H
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOpEYHS B (paKTax, JaHHBIX,
HAOIOJICHUSAX W YTBEPXKICHUSX; TpeliaraTh KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNI;

JeNlaTh  BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHHI TI0 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSITEJIGHO JIOKA3aTeIbCTBA MAaTeMAaTHYCCKUX YTBEPKICHUH (MpsAMBIE M OT
MPOTUBHOTO), BBICTpAaWMBaTh APryMEHTAIIMIO, TPUBOJWTH TIPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

BBIOMpaTh CMOCOO pemieHus y4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO BApHUAHTOB PEIICHUSA,
BBIOMpaTh HanboJIee MOAXOSMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ncciaenoBarebCcKHe NeliCTBHA:

WCIIOJIb30BAaTh BOMPOCHl KaK MCCICAOBATCILCKAH HHCTPYMEHT TO3HAHHS, (HOPMYIUPOBATH
BOINIPOCHI, (UKCUPYIOIIKE MPOTUBOPEUYUE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UIINI0, MHCHHE;

MIPOBOJUTH CaAMOCTOSITEJILHO CIUIAHWPOBAHHBINH SKCIEPUMEHT, HMCCJICIOBAHUE IO YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTA, SBJICHHS, IIPOIECCa, BBISIBICHUIO 3aBUCMOCTEH MEX Ty
00BEKTaMH, SIBJICHUSMH, ITPOIICCCAMH,

CaMOCTOSITCIIBHO  (DOPMYJIUPOBAaTh OOOOIICHUS M BBIBOJBI [0 pe3yJabTaTaM IPOBEIAECHHOIO
HAOJIOJICHUS, UCCIICOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTaTOB, BHIBOJOB H
0000I11IeHMI;

IIPOTrHO3UPOBATh BO3MOXKHOE PA3BHTHE IIPOIECCA, a TAKXKE BBIIBUIATh IPEANOIOKCHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIISITH Ae(DUIUTHI MH(POPMALINK, JTAHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIIPOC U JUIS PELICHUS
3a7a4u;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX TUIIOB, aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3TUUHBIX BUJIOB U (JOPM IMPE/ICTABICHHUS,

CTPYKTYpUpPOBaTh HH(pOpMAIMIO, MPEACTaBIATh €€ B PA3IMYHBIX (opMax, HUIFOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENEHO C(HOPMYITMPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvivie KOMMYHUKAMUBHbBLE OCUCMEUs, 00ECneyusaom chopmMuposanHoOCms COYUATbHBIX
HABLIKO8 00YUAIOUWUXCAL.
OO0menune:



e BOCIPUHUMATH U (HOPMYIUPOBATH CY)KJICHHS B COOTBETCTBHH C YCIOBUSMH H IICIISIMU OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHMSI 110 XO1y PElICHHsI 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN PE3yibTaT;

e B X0JIe 00CYKJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMbI, IPOOIEMBbI, periaeMoi
3aJauy, BBICKA3bIBATh WJICH, HAILIEJICHHBIC HA TMOUCK PEUICHHUS; COMOCTABIATH CBOHM CYXICHHS C
CYXKJICHUSIMH JPYrUX yYacCTHUKOB JIUAIIOra, OOHApY)KMBATh pa3jiMyle W CXOJCTBO IO3UINH; B
KOPPEKTHOH (opme (HhopMyITHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

e TMPEIACTABISATH pE3yIbTAaThl PEHICHUS 3a/aud, OSKCIIEPUMEHTa, HCCIECJOBAaHUs, IPOEKTa;
CaMOCTOSITEJIBHO BBIOMPATh (OopMaT BBICTYIUIEHHS C YUETOM 3a/lau MPEe3eHTallMi U 0COOEHHOCTEM
ayJIUTOPHUH.

CoTpyannuecrso:

e TOHMMATh W HMCIIOJIB30BATh PEUMYIIECTBA KOMAHHOW ¥ WHAUBHUIYAJTLHON PabOTHI MIPU PEIICHUN
y4eOHBIX 3aJad; NPUHUMATh [eJIb COBMECTHOW JESATEIBHOCTH, IUIAHHPOBATH OPTaHU3ALHUIO
COBMECTHOH pabOTBI, pactipeieNisiTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MIPOIECC H PE3yIbTaT
paboThl; 00001IaTh MHEHUST HECKOJBKHX JTFOJICH;

e  y4YacCTBOBATh B IPYMIOBBIX hopMax paboThI (00CYKIeHUsI, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMBI» U
WHBIC); BBIIOJHATH CBOIO YacTh PabOTHI M KOOPIWHHPOBATH CBOWM JICHCTBHUS C IPYTHMH YICHAMH
KOMaH/Ibl, OIIEHWBATh KayeCTBO CBOETO BKIaga B OOMMH MPOIAYKT 1O KPUTEPHUSIM,
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

3) Vuusepcanvnoie pecynamuensle oeticmausi, 06ecnedusarom Gopmuposanue cCmplCio8blx YCmMaH080K

U HCUBHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuszaums:

e  COCTaBJIATH IUIAH, AITOPUTM PEILIEHUS 3aJa4i, BEIOUPATh CIIOCOO pEHIeHHs ¢ YYETOM UMEIOIIUXCS
pECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ ya€ToM HOBOM HH(POPMAIIUH.

CaMOKOHTPOJIb:

e BIAJETh HaBbIKAMU IIO3HABATENbHOUN pediexkcuu Kak OCO3HAHHUS COBEpIIAEMbIX NEHCTBUU U
MBICIIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4ecKon 3a/1auu;

e MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOHUKHYTh IIPHU PEUICHUH 3a]]a4i, BHOCUTh KOPPEKTUBBI
B JICATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMJIEHHBIX OLUIMOOK, BBISBICHHBIX
TPYAHOCTEH;

e OILIGHUBATh COOTBETCTBHE pe3yjbTaTa LEIH U YCIOBHUSIM, OOBSCHATh MPUUYMHBI JTOCTHXKEHUS WU
HEJOCTHKEHHS Pe3yJIbTaTOB AEATEIbHOCTH, HAXOAUThH OIIMOKY, JaBaTh OLIEHKY MPUOOpETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOYKA, NPsAMas, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX IIPH PEIICHUN T€OMETPUUYECKUX 3a/1ad.

OnepupoBaTh NOHATUAMU: MAPAIUIENBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccugunupoBaTb B3aMMHOE PacIioyIoKEHHE IPSAMBIX U IIIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: ABYTPAHHBIM yroJi, rpaHU JBYIPAaHHOIO Yrja, peOpo IBYIpaHHOTO YrIia;
JMHEWHBIA yroJl IBYTPaHHOTO YIJIa; TpajycHas Mepa ABYTPaHHOTO yria.

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BBIMYKJIbIH M HEBBINYKJIBIH MHOTOI'PDAaHHHK, 3J€MEHTHI
MHOTOI'paHHHKA, TPABUIIbHBII MHOTOI'PaHHUK.



Pacnio3HaBate  OCHOBHBIE BHJABI ~MHOTOTPAHHUKOB (TMpamMuaa; MpU3Ma, HPSIMOYTOJbHBIN
napajuiesienumnes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHUS sl KiIacCU(UKAIMK (BBIIYKIbIE H
HEBBINYKJIBIE MHOTOTPAaHHUKHW; MPAaBUIbHBIE MHOTOTPAaHHUKM; TMpsIMble M  HAKJIOHHBIE IPHU3MBI,
HapajuIeIenuIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIasl INIOCKOCTb, CEYEHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Ysl METO/1 CIIEJIOB.

Crpoutb cedeHHs: MHOTOTPaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3aaun Ha HaXOXKJACHUE T€OMETPUUYECKUX BEIMUMH 10 o0pa3laM WM allrOpUTMaM, IPUMEHSS
W3BECTHbIE AHAJUTHUYECKUE METOJbl MPHU PEIIEHUU CTAHJAPTHBIX MAaTEeMAaTUYECKUX 3a/lad Ha BbIUMCIICHUE
paccTOssHUM MEXJy JBYMS TOYKaMH, OT TOYKM JIO MpsIMOH, OT TOYKHU JO IJIOCKOCTH, MEXIY
CKPEIIMBAOIIIUMHUCS TIPSIMBIMH.

Pemats 3ajaun Ha HaXOKJIEHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3liaM WM aaropuTMaM, MpUMEHsIs
W3BECTHBIE AHAJTUTHYECKHUE METOJbl MPHU PEIIEHUH CTAHJAPTHBIX MaTeMaTHUYECKUX 3a/lad Ha BBIUMCIICHUE
YIJOB MEXAY CKPELIMBAIOIMIMMUCA NPSAMBIMHM, MEXIY MNPAMOM U IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JIBYIPaHHBIX YIJIOB.

Boruncnsate 00bE€MBI U TUIONIAIM TOBEPXHOCTEW MHOTOI'PaHHUKOB (IIpU3Ma, TUpaMua) C IpUMEHEHUEM
dbopMyJ; BBIUMCISATH COOTHOUIEHHS MEXAy IUIOHIAJASMHM TOBEpXHOCTEH, o00bEMamMu MOJOOHBIX
MHOTOTPaHHUKOB.

OnepupoBaTh NOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU; LIEHTP,
OCb U IUNIOCKOCTh CHMMETPHH (PUTYPBHI.

W3BnekaTb, mpeoOpa3oBbIBaTb W HHTEPHPETHPOBATH HMH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEICTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTh reoMerpudeckue (akThl IJIs PELICHUS CTEPEOMETPUUYECKHUX 3a/ad, MpPerosararoliux
HECKOJIBKO LIaroB peIIeHUs, €CJI YCIOBUS IPUMEHEHH 3a/1aHbl B SIBHOU (opMe.

[IpuMeHnsTH NpoCTEiINe NPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMBI NPH
pELIEHNH CTEPEOMETPUYECKUX 3a]1ay.

[IpuBoauTh mNpUMEps MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MHpPHUPOJE U KU3HM, PpacCIO3HaBaTh
IIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh MOJydyeHHbIE 3HAHMS Ha MPAKTUKE: aHAJIU3UPOBATh peallbHble CUTyallud U IPUMEHSTH
U3yYeHHbIE MOHATHUA B IpOLECCEe IOMCKA PELICHHs MaTeMaTH4ecKd c(opMyIMpoBaHHON MpoOiIeMsl,
MOJICIUPOBATh pEalbHblE CUTyallUd Ha SA3bIKE TE€OMETPHUH, HCCIEN0BaTh IOCTPOEHHbIE MOJAEIH C
UCIOJb30BAHUEM I'€OMETPUUYECKUX MOHATHH U TeopeM, ammapara ajareOpbl; pelaTh NpakTHUYeCKue 3a/1auH,
CBSI3aHHBIE C HAX0KJICHUEM I'€OMETPUUECKUX BEJIIMYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMHM: LWIMHAPUYECKAs IOBEPXHOCTb, OOpa3ylollue IMIMHAPUYECKON
MOBEPXHOCTH; IMJIMHAP; KOHUYECKas IOBEPXHOCTh, 0Opa3ylollre KOHHMYECKOM MOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LIUIMHAP, KOHYC, chepa U map).

OOBACHATH CIOCOOBI MOJTYYEHHUS TEJl BPALLICHUSL.

KnaccugumupoBaTb B3auMHOE pacloyioxkeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATUAMM: IIAPOBOU CETMEHT, OCHOBAHNE CETMEHTA, BEICOTA CErMEHTA; IIIAPOBOM CJIOM,
OCHOBAHUE IIapOBOTI0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnare 06bEMBI U TUIOIIAIU TTOBEPXHOCTEH Te BpalleHUs, TEOMETPHUECKUX TNl C TPUMEHEHUEM

bopmy.



OmnepupoBaTh NOHATUSMH: MHOTOT'PAaHHHK, BIIMCAHHBIA B cpepy M omMCaHHBIN OKOJIO cdepsl; chepa,
BIIMCaHHAsl B MHOTOI'PAHHUK WJIM TEJIO BPALLCHHUSL.

BbIUuCIATE COOTHOMIEHUS MEXK/Ty TUIOIIASIMH [TOBEPXHOCTEH 1 00bEMaMH MOTOOHBIX TEII.

N306paxkaTs n3ydaembie GUTYphl OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) TJIOCKHE YEPTEXKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHJ CBEPXY,
cOOKy, CHH3Y; CTPOUTBH CEUCHHSI TEJI BPALICHHSL.

W3BnekaTh, WHTEPHPETHPOBATH W  TNPEOOpPa3OBHIBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U PUCYHKAX.

OnepupoBarh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BBINOIHATE NENCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOKEHMS BEKTOpA Ha YHUCIIO,
00BSICHATH, KAKHMH CBOMCTBAMHU OHHU 00J1a1af0T.

[IpuMeHATH MpaBWIIO NapAIIEIIECTIUIIEA.

OnepupoBaTh MOHATUSAMHU: JEKApTOBbI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOpP, MOJIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJ MEXAY BEKTOPaMHU, CKAIPHOE IIPOU3BEICHUE BEKTOPOB,
KOJUUIMHEApHbIEC U KOMILIAHAPHBIE BEKTOPBI.

Haxonnute cymMmmy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCIIO, YIOJI MEXAY BEKTOPaMH, CKaJIsIpHOE
IIPOU3BEICHHE, PACKIIAAbIBATh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reomerpudeckue (GaxThl JUIsl PEHIEHUS CTEPEOMETPUUECKUX 3a/ay, MPEeroJararolinx
HECKOJIbKO IIaroB PeILleHus], €CIIU YCIIOBUS IPUMEHEHHUS 3a/laHbl B IBHOU dopMe.

Pemrate npocreiimne reoMeTpudecKue 3aa4d Ha IPUMEHEHNE BEKTOPHO -KOOPIUHATHOIO METOA.

Pemrate 3amaun Ha NOKa3aTeNbCTBO MATEMATHMYECKMX OTHOLIEHUM M HAXOXKJEHHUE NeOMETPHYECKHUX
BEJIMYUH IO o0pa3liaM WM aJrOpUTMaM, NPUMEHSsS HW3BECTHBIE METOAbI IpPHU PEIICHUH CTaHJapTHBIX
MaTEeMaTUYECKHX 3a1a4.

[IpuMeHATs MpOCTEHIINE MPOTrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IPU
PEILIECHNN CTEPEOMETPUYECKHX 3aad.

[IpyBoauTE NpHUMEPBl MAaTEMAaTUYECKMX 3aKOHOMEPHOCTEH B MPHUPOAE M JKU3HHU, PaCIO3HABAThH
IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOTY4YCHHBIE 3HAHMSA HA NPAKTUKE: aHAJIM3UPOBATH PEAIBHBIE CUTYAllMH U NPUMEHSTH
U3yYEHHbIE IOHATHS B IPOLECCE IOUCKA PEIIeHHs MaTeMaTU4ecKu CHOpMYyIHMpOBAaHHOM IPOOIEMBI,
MOJEIUPOBATh PEAJIBHBIE CHUTYallUHM Ha S3bIKE I'€OMETPHH, HCCIEN0BaTh IIOCTPOCHHBIE MOZEIU C
UCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHH U TEOpeM, ammnapara ajareOpbl; pelaTh NPakTHUYEeCKue 3a1auH,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEJINYMH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Tena Bpaiienus 12
OO6bEMBI TEN 5 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 5 1
CHUCTeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, INIOCKOCTb,

npoctpaHcTBo. [IpaBuna uzoOpakeHus Ha

PUCYHKaX: U300paKeHHS TIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

IlousTus: MEPECCKAOINUECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKaronmecs npsamMas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

Havanehbie cBenenus o kyoe u
nUpamMue, uX pa3BEPTKU U MOJIETIH.
CeueHusi MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 KyOe U
NUpaMHzIe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOTPAaHHHUKOB




TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HAX

TTousttiie 00 akCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10

TTousttiie 00 aKCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEpeceKaroIuecs,
napajJiesIbHble U CKPEIIUBAIOLINECs
psIMbIE

12

[TapannenbHOCTh NPSMBIX U TJIOCKOCTEN
B IIPOCTPAHCTBE: MapaljIe/IbHbIC MPsMBbIE
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'IBHOCTB IpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJIeJ'IBHOCTB
HpHMOﬁ H IINIOCKOCTH

14

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

15

Yroa Mex Iy IpsIMbIMU B IIPOCTPAHCTBE

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17

[TapannenbHOCTh IIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTU




18

CpoiicTBa NapayuIeabHbIX INIOCKOCTEN

[Ipocreiinye npocTpaHCTBEHHbBIE

19 (GuTyphl Ha TUIOCKOCTH: TETPAdP, KYO,
napajuiesienunes

20 [TocTpoenue ceucHwmii

21 [TocTpoenue ceuenuit
KonTponsnas pabora no teme "IIpsimbie

22 Y TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPAMOU 1

23 TUTOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMbIE
B NIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
NEPIECHIUKYIIAPHBIE K INIOCKOCTH

o5 [Ipsimbie mapanienbHbIe U
NEPIECHIUKYIIPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

97 [Ipu3Hak NepneHIuKyJIIPHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o npsAMON NepHEeHAUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH

30 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON

IIJIOCKOCTH




31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSIMOU JI0 TNIOCKOCTH

32

[lepneHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSMOM JI0 INIOCKOCTH

33

[lepnieHauKyIsIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

34

[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 TNTIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yIiia

37

JIByrpaHHbIN yroJ1, TMHEUHBIA Yol
JIBYTPAHHOTO yTiia

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MIPU3HAK MEePHEHIUKYISIPHOCTU JBYX
IIJIOCKOCTEM

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU IBYX
IJIOCKOCTEN

40

[lepneHUKyYISIPHOCTD IJIOCKOCTEH:
MIPU3HAK NEPIEHANKYIIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nmepneHAUKyIApax




42

Teopema o0 TpEX nepHEeHANKYIAPAX

43

Teopema o0 TpEX nepHEHAMKYIIAPAX

44

KonTposnsHast paboTa o Temam
"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEX Iy IpSIMbIMU
U IUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpadHrkKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HCBBIITYKJIBIC MHOTOT'PAHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npu3ma; rpaHu U
OCHOBAHUS IPU3MBI; IIpsIMAst U
HaKJIOHHAs! MPU3Mbl; OOKOBas U MOJIHAS
MTOBEPXHOCTbH MTPU3MBI

47

[Tapannenenunen, npsMOyroJbHbII
MapajyieenuIe U ero CBOMCTBa

48

[Mupamupa: N-yronbpHasi mupamMuaa, TpaHu
Y OCHOBaHHE MUPAMUJIbI; OOKOBas U
TIOJIHAs TIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeUEHHAS MUPaMUIA

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
IIPaBUIILHOI'O MHOTOTPaHHUKA;
IIpaBUJIbHAS IPU3MA U MPaBUIIbHAS
UpaMuUa; IpaBUiIbHAs TPEYrobHast
NUpaMuUa U MPaBUWIBHBINA TETpadp; KyO

50

[IpencraBieHne o MPaBHIbHBIX
MHOTOTPaHHUKAX: OKTadp, NOJCKadIp U
MKOCadIp.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, MIPSAMOW,

o1 IJIOCKOCTHU. DJIEMEHThl CHMMETPUHU B 1
MIpaMuIax, napayuieenune/aax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31neMeHTOB
52 MHOTOTPaHHUKOB: pE€Opa, AMaroHasu, 1
YTJIBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
53 MTOJTHOW MTOBEPXHOCTH MPSMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUHM, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTHU MPABUIIBHOM MUPaAMUJIbI, 1
TeopeMa O IJIoMAIu OOKOBOM
MMOBEPXHOCTU YCEYEHHOU MUPAMU/IBI
55 KonTtponsHas padoTa o Teme 1
"MHuororpaHHuku"
56 [Tonsitre 06 06bEME 1
57 O06BEM TMpaMu bl 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TMpaMuUIBI 1
60 O0BEM TUpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MbI 1
63 O06BEM npu3MbI 1
64 KonTtponpHas padota o Teme "OO0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTOpenue, 06o0IICeHNE
65 cucreMarusanus 3HaHui. [loctpoenue
CE4YCHUI B MHOTOI'PAHHHKE

[ToBTOpenue, 06o0mIeHNE
cucTeMaTu3aIys 3HaHui. Beranciienmne
66 PACCTOSTHUN: MKy IBYMSI TOUKAMU, OT
TOYKH JI0 TIPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEIIMBAOIIAMUCS

IIpsAMBbIMHA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpenHme, 0600MIIEHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJIOB: MEKTy CKPEIIMBAIOIIMMHUCS
NPAMBIMH, MEKTY IPSIMOM U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJI0OB

MCKIAY MIIOCKOCTAMUA

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

Nzobpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[Hunmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMITHMHIPUYCCKON
MOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne nuiIMHIpa Ha TII0CKOCTH.
PazpépTka nmmnnapa. CeyeHus
IUIMHIPA (TJI0OCKOCTHIO, TapauIeIbHOM
WM NIEPIEHIUKYISIPHON OCH
HWIHH]IPA)

Konuueckasi ToBepXHOCTb,
oOpa3ymolire KOHUIeCKOU




IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yrolias U 0Cbh; IUIONaAb OOKOBOH
U NIOJIHOYM ITOBEPXHOCTHU

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS U OoKkoBas
MIOBEPXHOCTH

10

N300pakenue koHyca Ha MIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOIA1IeH uepe3 BEPILINHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cepa, BucaHHAS B
MHOTOTPaHHUK WX B TEJIO BpalICHUS

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00BEMOB TeN

14

O0BEM MIMHIIPA, KOHYCA

15

O6bEM 1mapa u miIomaas cQepsl

16

[TomoOHBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY IJIOIIASIMU
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX
TeN

17

KonTtponpHas padota no temam "Tena
Bpamienus" u "O6beMsbl Ten"




BekTop Ha III0CKOCTH U B

18
MIPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexkTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTOpaM. [IpaBuio
napajuiesienunesa
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHHEM IpaBHJI JEUCTBUI ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTBe. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMH U
IJIOCKOCTSIMU

26 KooparHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4
KonTponbnas pabora o teme

27 "BekTopsl 1 KOOpAMHATHI B
npocrpanctae"
[ToBTOpEHUE, 0000IICHNE 1

)8 cuctemarusanus 3HaHuii. OCHOBHbIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, 0000IIeHNE U

CHCTEeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUe, 0600MIICHNE U

30 cucTeMaTH3alys 3HaHWK. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEHUe, 0600MIICHNE U

31 cHCTEMAaTH3alys 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

39 cucremMaTu3anus 3HaHuid. OCHOBHEIC 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HroroBast KoHTpOJBbHAS paboTa 1

34 [ToBTOpEeHue, 0600IIeHNE 1 1
cUCcTeMAaTU3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






