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COAEPKAHUME YYEBHOI'O KYPCA (6a30Bblii ypoBeHb)

10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TIOHATUSA cTepeoMeTpud. Touka, TmpsAMas, IMIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpECcEKaroluecs,
NnapajyieIbHbIe W CKpelIMBaroIMecs npsMble. [lapamienbHOCTh TPAMBIX H
IJIOCKOCTEH B IPOCTPAHCTBE: MAPAJUIEIBHBIE MpPSMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MAapaUIEIbHOCTh MPSAMOU U IJIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMU CTOPOHAMHU; YroJd MEXKAY MNPSAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajulesibHbIX TuIockocTel. [lpocteiiine mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPA3Ip, KyO, Mapaiesaenunesa; NIoOCTPOCHUE CEYEHU .

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: MEPIEHAUKYJISIPHBIE TTPSMbBIC
B MPOCTPAHCTBE, MPSAMBIE MapajuieibHbIE U MEPHEHAUKYIIAPHbIE K TIOCKOCTH,
NpU3HAK MEPNEHAUKYISIPHOCTH NPSIMOM U IJIOCKOCTH, T€OopemMa O MpsSMOM
NEPIEeHANKYISIPHON IJIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIoJl MEXKAY MPSAMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHUHEWHBIM Yroja JBYTPAaHHOTO yIJIA.
[lepieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 TUIOCKOCTH,
paccTosiHMEe OT MPSMOM 70 IUIOCKOCTH, MPOEKUUS (PUTYpPbl Ha IUIOCKOCTb.
[TeprieHAUKYJISIPHOCTh IUIOCKOCTEW: MPHU3HAK NEPHNECHAUKYISIPHOCTH JABYX
wiockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIIIYKJIBIE W HEBBINYKJIbIE MHOIOTPAHHUKH; pPa3BEPTKA MHOTOIPAaHHMKA.
[Ipu3sma: n-yronpHas MpuU3Ma; I'paHX U OCHOBAHUS NPU3MBI; IpsAMas U
HAKJIOHHAs ~ TpuU3Mbl; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL
[Tapannenenunen, nDpPsAMOYrOJbHBIM MapajulCJCNUIIe] W €ro CBOMCTBA.
[Mupamuga: nN-yronpHas mUpamMuaa, TPaHA U OCHOBaHWE MUPAMUJIbI; OOKOBAs U
[IOJIHAs TIOBEPXHOCTh NUPAaMUIbI, NPaBWIbHAs UM YyCEUE€HHas NUpaMUa.
DOneMeHTbl TpuU3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPAHHUKHU: MOHSTHE
[IPAaBWJIBHOTO MHOTOI'PAaHHMKA; MPABUJIbHAS IIPU3Ma U NpPaBUJIbHAS NMUPAMUIA;
NpaBWIbHAS ~TPEYroJibHas TMUpamMuia W TOPaBWIBHBIA  TEeTpasap; Kyo.
IIpencraBneHre O MpPaBUIIBHBIX MHOTOI'PAaHHHUKAX: OKTa’ap, AOACKadIp U
ukocazip. CeueHus: MPU3Mbl U MUPAMUJBIL.

CumMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKHU, MPSIMOI,
IUIOCKOCTU. DJIEMEHThl CHUMMETPUUM B NOHUpaMUAaX, MNapajijieienunenax,
MPaBUJIBHBIX MHOTOTPAHHHUKAX.

Breruncienne 5J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, IUAaroHa M, YTIJIBIL.
[Inomans OOKOBOW MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON MPU3MBI,
IJIOMAh OCHOBAaHW, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMOM TPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHOM MNUPAMUIBI,
TeopeMa O IuUIomaau yceuéHHou nupamuibl. Ilonstue o6 o0béme. OOBEM
MMAPAMUBI, TPU3MBI.

[Tomo6HubIe Tema B mpocTtpancTBe. COOTHOMIEHUS MEXKAY IUIOIMIAISIMHE
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

11 KUIIACC
Tesa Bpamenust



Hunuuapuyeckass  MOBEPXHOCThb,  OOpasywoliue  MWIMHAPUYECKOMN
MOBEPXHOCTH, OCh MIIMHAPUYECKON MOBEpXHOCTU. [lunuHAp: OCHOBaHUS H
OOKOBasi TMOBEPXHOCTb, OOpa3ymollass U OCh; IUIOHIAAh OOKOBOW M TOJIHOU
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yolre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOW moBepxHocTH. KoOHyc: oOcCHOBaHME |  BeEpIIHHA,
oOpasymormiasi 1 OCh; IUIONIaJAh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CECUEHHBIN
KOHYC: 00pa3yloliie U BbICOTa; OCHOBAHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMeTp; IJIONIaJAb MOBEPXHOCTU CQEpHI.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; mwiomaas chepsl.

N300paxkeHne Ten BpalleHusi Ha IUIOCKOCTU. Pa3BépTka UMIMHApPA |
KOHYca.

KomOunanuu Tenm BpaileHHss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
omUCaHHbIH OKoJIO cdepbl; chepa, BIuUcaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlCHUsI.

[Tonsitue 06 oOwvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME MPSIMOYTOJBHOTO Tapajulenenunena W cieactsus u3 He€. OO0bEM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u iomanab cQepsol.

[TogoOupie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenns nuivHapa (MapauieIbHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHYyca (mapajijieIbHOe OCHOBAHUIO M TMPOXOJAIIEe Yepe3 BEpIIMHY), CeUeHUs
mapa.

BexTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4Yuclo. Pa3znmokeHue BEKTOpa MO TPEM
HEKOMIUIaHapHbIM BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3anady,
CBA3aHHBIX C NPUMEHEHHUEM NpaBWI JAEUCTBUN ¢ BekTopamu. lIpsmoyronbHas
chcTeEMa KOOpAuHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocrteimue
3aJlaud B KOOpJMHATAX. YTOJ MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB.  BblUucieHHWE YIIOB MEXAY MNPSAMBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



INJIAHUPYEMBIE PE3YJIBTATDI (6a30Bbiii ypoBens)

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3ydAbTaThl OCBOCHHUS MPOrpaMMbl  y4eOHOTO Kypca
«["'eomeTpus» XapaKTEepU3yHOTCS:

I'pa:xxnanckoe BociMTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO UM OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIECTBa, MPEeICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TNPOLEAYpP TPakJAHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U IIp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLUAIIBHBIMUA MHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IMaTpuoTHyeckoe BOCIMTAHME:

c(pOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaXKHAaHCKOM  HMJICHTHYHOCTH,
YBOKEHUS K MPOUIJIOMY U HACTOSIIEMY POCCUHCKON MaTEMAaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSIM POCCUHUCKUX MaTEMaTUKOB M POCCHICKOU
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKaxX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(hOpMHUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHMSI, HSTUYECKOTO TOBEICHUSA,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTW)KEHUHW HAyKu U
NEATEbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIajJa B IOCTPOECHUE
YCTOMYMBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOUYAsl 3CTETUKY MATEMATUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMUYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3jJudHbIX BHUJOB
UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTeMaTHYECKHE 3HAHUSA B
UHTEpecax 370pOoBOro © 0Oe30macHOTO 00pa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBOE NUTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTryJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHHOMN
TEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAO0JI00MS; UHTEPECOM K
pasnmuuHbIM  chepaM  npodecCHOHANBHON  JEATeIbHOCTH, CBSI3aHHBIM  C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mpodeccMd W peaM30BBIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa30BaHUIO U
caM000pa3oBaHUIO Ha MPOTSIKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTUUYE€CKOM HAPaBJICHHOCTH.

IKO0JI0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO JKOJIOTHYCCKONW KYIbTYpPhl, TOHUMAaHUEM BIIUSHHS
COIIMAJIBHO-DKOHOMHMYECKUX  TPOIIECCOB HAa  COCTOSHUE TPUPOAHON U
COITMAIBHOM CpeNbl, OCO3HAaHWEM TJIOOATBHOTO XapaKTepa SKOJOTHYSCKHX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKHX 3HAHUM A
pelIeHus 3aa4 B 00JIaCTH OKPY’KAIOIIEeH Cpebl, TJIaHUPOBAHUS MOCTYIIKOB U
OIIEHKHU WX BO3MOXKHBIX MOCTEICTBUMN JIJII OKPYKAIOIIEH CPEIbI.



IleHHOCTH HAYYHOI'O TIO3HAHMS:_

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHs HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMAaHUEM MAaTEMaTUYECKON HayKH KakK c(hephl UEJIO0BEUECKOU 1€ATEbHOCTH,
ATAnoB €€ pa3BUTHU U 3HAYMMOCTH ISl PA3BUTHS LIUBUIIM3ALMU; OBJIAJECHUEM
A3bIKOM MATEMATUKU U MAaTeMaTHYECKON KYJbTYpPOl KaK CPEICTBOM IO3HAHUSA
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIMBUYAILHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpeMeTHbIE PE3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«["eomeTpus» XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OeticmeusMU, YHUBEPCATbHLIMU Pe2YISIMUBHIMU OeUCTNEUAMUL.

1)  Vuusepcanvuvie nosznasamenvmvle  Oelicmsus,  0becnevusarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00VHarWuxcs (oceoenue
Memoo0o8  NO3HAHUA — OKpYJcalowjeco  Mupa,  NpUMeHeHue  102UYeCKUX,
uUccne008amenbCKux onepayutl, ymeHul pabomamsos ¢ ungopmayueti).

ba3zoBble JiornyecKkue NecTBUA:

e BBISBIISITH u XapakTepu30BaTh CYIIIECTBEHHBIE MpU3HAKHU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATUN, OTHOIMICHUN MEXAY MOHATHIMU;
dbopMynupoBaTh OnpeAeIeHUs MTOHATHIA; yCTaHaBJIMBATh

CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS JIJII 000OIICHUS
U CpaBHEHUSI, KPUTEPUHU MTPOBOJUMOTO aHAJIN3A;

e BOCIIpUHUMATh, (QOPMYIHpPOBaTH W MPeoOpa3oOBbIBATh  CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATEIbHBIC, €IUHUYHbIC, YACTHBIE U O0OIIHUE;
YCIIOBHBIE;

e BBISIBJISITh ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTUBOpeunss B (pakTax, AAHHBIX, HAOIIOACHUSX U YTBEPKICHUAX;
npenjaratb ~ KPpUTEPUH  JUISL  BBISBIICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JICJIaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTMKH, IETYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOJAUTH  CAMOCTOSITENIBHO  JIOKAa3aTEJbCTBA  MAaTEMaTU4YECKUX
yTBEpXKJIeHUNH  (MpsAMble W OT  MNPOTHBHOTO),  BBICTPaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  NPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

e BEIOMpaTh crnoco0 pemieHust y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaATh HaubOoiee MOAXONAIMUNA C YIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUS:

e CTIOJIB30BaTh BOTPOCHI KaK MCCIEOBATEIILCKANA HHCTPYMEHT MO3HAHUS;
dbopMynHpoBaTH BOMPOCH], (HUKCUPYIOIIHE MPOTHBOpPEUHE, MPoOdiIieMy,
yCTaHABIMBATh HWCKOMOE W JaHHOe, (OpMUPOBATh THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e IPOBOIUTH CaMOCTOSTEIILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
WCCJICIOBAaHNE 110 YCTAHOBICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO
o0BeKTa, SBICHUS, TMPOIECCA, BBISIBICHUIO 3aBHUCHMOCTEH MEXKIY
00BEKTaMH, SBIICHUSIMH, POIIECCAMU;



e CAMOCTOSITEILHO  (opMynupoBaTh  OOOOIIEHUS W BBIBOALI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHbTATOB, BEIBOJAOB M 0000IIECHUH;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIleCcca, a TAKXKE BBHIIBUTATH
IIPEIITOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ ungopmaumeii:

e BBIABJIATH JNeunuTel mHPOpPMAIIUU, NTaHHBIX, HEOOXOAUMBIX JIJISI OTBETA
Ha BOTIPOC U JIJIS PEIICHHMS 3a1a4H,

e BEIOMpATh  MHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATH, CHUCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH
WHGOPMAIIMIO PA3IMYHBIX BUIOB B (POPM TIPEICTABICHUS;

e CTPYKTYPHPOBATh HHPOPMAIIHIO, TPEJCTABIATL €€ B pa3IMYHBIX (hopMax,
WILTIOCTPUPOBATH TpadUUIECKU;

e OIICHMBATh  HAA&KHOCTh  MHPOpPMANMH  TIO CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) VHnueepcanvrnvle KOMMYHUKamueHble Oelicmeus, 00ecneyusaom

chopMUPOBAHHOCIL COYUANLHBIX HABLIKOE 00VUAIOUJUXCAL.

Oo0menue:

e BOCIIPUHMMATh H (OPMYJIHMPOBATH CYXJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJISIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHMCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS 10 XOAY PEIICHUS 3aJlaud, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3yJIbTaT;

eB XOJ€ OOCYXIEHHUs 3a/laBaThb BOMPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBI, TPOOIEMBI, pelIaeMol 3a1aud, BbICKa3bIBAaTh UJI€H, HAIICJICHHbBIE
Ha TOUCK PEIICHMS]; COMOCTABISITH CBOU CYXKIEHHUS C CYXKICHHUIMU
JPYTUX y4aCTHHKOB JHMAora, OOHApYKHBAaTh PasiMiMe U CXOICTBO
NO3UIUH; B KOppeKTHOU ¢dopme (HopMymupoBaTh pa3HOINIACHS, CBOU
BO3paKCHHUS;

e IPEJICTABIISATh  PE3YNbTaThl  PEIICHHWS  3a7adyd,  OKCIEPHUMEHTA,
UCCJIEIOBAHUs, TIPOCKTa; CAMOCTOATENHbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallid U O0COOCHHOCTEH
ayJTUTOPUU.

CoTpyaHu4ecTBO:

e IOHMMAaTh ¥  HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHANBUAYaTbHON paOOThl MPU PEIICHUU y4eOHBIX 3a/ad; MPUHUMATh
IeJh  COBMECTHOM  NIEATENbHOCTH, IUJIAHUPOBATh  OpPTaHU3AIHIO
COBMECTHOM pPabOThI, pacmupeneisTh BUABI padOT, JOTOBAPHBATHCS,
o0CyXaaTh TMpoIecC H pPe3yapTaT padoThl; 0000mAaTh MHEHUS
HECKOJBbKUX JIOJICH;

e yYaCTBOBAaTh B TPYNMNOBBIX (opmax pabdoTel (0OcyxkaeHus, OOMEH
MHEHUH, «MO3rOBBIC IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacCTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaH/IbI;, OIEHUBATh KaueCTBO CBOETO BKJIaJla B OOMIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.

3)  Vuusepcanvuvie  pezynamuenvie  Oelicmeus, — obecneyusaom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

e COCTaBJSITh IUJIaH, aJTOPUTM pEIICHUS 3aJayd, BbIOMpPATH CMOCOO
peuieHus ¢ y4€TOM HMEIOIIUXCA PECYpcOB U COOCTBEHHBIX



BO3MOYKHOCTEW, apryMEHTHUPOBaTb MU KOPPEKTUPOBATH BAPHUAHTHI

pelIeHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIB:

e BJIa/ICTh HABBIKAMM [I03HABATEIILHOM pPEQIIEKCUHM KaK OCO3HAHUSA
COBEpIIAEMBIX  JCHCTBUM W  MBICIHUTEIBHBIX  IPOLECCOB, HUX
pe3yNbTAaTOB; BJIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
npolecca 1 pe3ysibTaTa pelIeHUs] MaTeMaTHYECKOM 3a/1a4H;

e IPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPHU PELICHHUU
3a/1a4d, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJEHHBIX  OMIMOOK,  BBISBJICHHBIX
TPYAHOCTEN;

e OLICHMBATh COOTBETCTBUE pE3yJbTaTa LEIU U YCIOBUSAM, OOBSACHATH
IPUYHMHBI JOCTHKEHHS WU HETOCTUKEHHUS PE3YIIBTATOB AEATEIbHOCTH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIbTATBI
10 KJACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUHU U CIECACTBUS M3 HUX MPU PEIICHUU
reOMETPUYECKHUX 3a/a4.

OnepupoBaTh TMOHATUSMU: TAPAJUICTIBHOCTh W MEPHEHIUKYISIPHOCTD
IPSAMBIX U INIOCKOCTEN.

KnaccuguimpoBaTh B3aMMHOE pacHOOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: JBYTPAHHBINA YroJl, TPaHH JBYTPAaHHOIO YIJIA,
pedpo ABYIpaHHOTO yria; JMHEWHBIN yroyl ABYIPaHHOrO yria; rpagycHas Mepa
IBYTPAaHHOTO yIJia.

OnepupoBaTh MNOHATHUSMM: MHOTOTPAHHUK, BBITYKJIBI M HEBBITYKJIBINA
MHOT'OT'PaHHUK, 3JIEMEHTHl MHOIOIPAHHUKA, TPaBUJIbHBIA MHOTOI'DAHHUK.

Pacrio3zHaBaTh OCHOBHBIE BHJIbBI MHOTOI'PDAaHHUKOB (IMpaMuja; IpU3Ma,
HpSMOYTOJIbHBIN Mapaliienenunesn, Kyo).

KnaccupunupoBaTh ~ MHOTOIpaHHUKHM,  BbIOMpass  OCHOBaHUS  Jis
KiIaccuUKaKu (BBIMYKIblE M HEBBIMYKJIbIE MHOTOTPAaHHHUKH; IpaBUIbHBIE
MHOTOI'PaHHUKH; IPSAMBIEC U HAKJIOHHBIE ITPU3MBI, TAPAJICIICIIAIIEIbI).

OnepupoBatb MOHATUSAMH: CeKylIas IUIOCKOCTB, CEUYCHUE
MHOTOI'PaHHHKOB.

OOBACHATH NPUHLIUIIBI TOCTPOCHUSI CEYEHUH, UCIIONIb3YSl METO/I CJIEOB.

Crpoutrb ceudeHHs MHOIOTPAHHUKOB METOAOM CJIEJIOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHUJI
CBEpXY, COOKY, CHU3Y.

Pemarp 3agaun Ha HAXOXXJEHHE T'€OMETPUUYECKUX BEJIMYUH MO oOpas3uam
WIM aJIrOpUTMaM, MPUMEHSS U3BECTHBIE AHATUTUYECKNE METO/IbI ITPU PEILICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJad Ha BBIUYMCICHUE PACCTOSHUM MEXAy
JIBYMsl TOYKaMH, OT TOYKM JO HPSIMOW, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJIEHUE N€OMETPUUYECKHX BEJIMYMH MO OOpa3uam
WIM adrOpUTMaM, IPUMEHSS U3BECTHBIE AHATUTUYECKNE METO/IbI PU PELICHUN
CTaHJAPTHBIX MaTE€MaTHYECKHX 3aJlad Ha BBIYMCIEHUE YIJOB MEXAY
CKPEIIMBAIOUIUMHUCA TPSAMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXAY
IJIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.



Boluncnsate 00bEMBI W IUIOHIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(npu3ma, mupamMuaa) ¢ MOpUMEHEHUEM (OPMYJ; BBIYUCISATH COOTHOILECHHUS
MEXAY IIOAAIMU MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb M
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U TJIIOCKOCTh CHMMETPUU (PUTYPBI.

N3Bnekatp, npeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HUH(GOPMAIUIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO Ha YyepTexax
U PUCYHKaXx.

[IpumensaTey reoMerpudeckue (akTbl AN PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIMICHUs, €CId YCJIOBUSA
NpUMEHEHHS 3aJJaHbl B SIBHOUM (opMme.

[IpumensaTs mnpocTeillive npOorpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]au.

[TpuBoAUTH TpPUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOMyYeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh peajbHbIe
CUTYyallud U TMPUMEHATh HM3YyUYEHHBIE TMOHSTHS B MPOIIECCE IMOWCKA pElICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH pealibHbIE
CUTyallul Ha A3bIKE TEOMETPHH, UCCIIEeNOBaTh TMOCTPOCHHBIE MOJIETU C
UCIIOJIb30BaHUEM TE€OMETPUYECKUX TOHITHH M TeopeMm, ammnapara ainreOphi;
peliatb MpakTUYECKUe 3aJauyM, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUYECKUX
BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUSAMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
IMWIMHIPUYCCKON  MOBEPXHOCTH; IIWIMHJAP;, KOHHYECKas IOBEPXHOCTD,
oOpa3yromyue KOHHYECKON TTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacrio3naBaTh Tena BpamieHus (LHJIMHIP, KOHYC, cdepa U 1mmap).

OOBICHATH CLIOCOOBI IMOTYICHHS TEJT BPAIICHUS.

KnaccudunupoBaTh B3aMMHOE pacIioioxkeHue chepsl U MIIOCKOCTH.

OnepupoBaTh TMOHATUSAMH: IIAPOBOM CETMEHT, OCHOBaHHE CEIMCHTAa,
BBICOTA CErMEHTa; IIapOBOM CJIOW, OCHOBaHUE IIIAPOBOTO CJIOS, BBICOTA
IIAPOBOTO CJIOS; IAPOBOK CEKTOP.

Bbruuciate 00BEMBI M IUIOIIQJAM IMOBEPXHOCTEH TEJI  BpallCHMS,
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHSAMH: MHOTOIPDAaHHHMK, BIHCAHHBIH B chepy u
OMHMCaHHBIH OKOJO0 cdephl; cdepa, BIHUCAaHHAS B MHOTOTPAaHHUK WM TEJO
BpaIIeHHUs.

BeIuucnsaTh COOTHOMICHUST MEK/TY TUIOMIAISIMHU TTOBEPXHOCTEH B 00BbEMaMuU
MOJOOHBIX TEIL.

N3o0paxath m3ydaemple (GUTYpBI OT PYKH W C NMPUMEHEHHUEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BeITOTHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHM3Y; CTPOUTH CCUCHUS TSI BPAIICHUS.

N3Bnekarb, WHTEPHPETHPOBATH M TPEOOpPa30BBIBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (UTYpaX, MPEJACTABICHHYIO Ha YepTekax
1 PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTRE.

BBITOTHATE JASHCTBHS CIIOKCHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa HAa YHCIO, OOBSACHITh, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.



[IpuMeHsATh TpaBUIIO Napaieenuneaa.

OnepupoBaTh MNOHATUAMH: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJl
MEXIY BEKTOpPaMH, CKAJSIPHOE MPOU3BEJEHUE BEKTOPOB, KOJUIMHEApHbIE U
KOMILJIaHAPHbBIE BEKTOPHI.

HaxoauTe cymMmy BEKTOPOB M MPOM3BEICHHE BEKTOpAa Ha YHUCIO, Yroil
MEXIY BEKTOpaMH, CKaJIsIPHOE MPOU3BEIECHUE, PACKIAIbIBaTh BEKTOP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3a/aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CCTEME KOOPAUHAT.

[IpumensaTs reoMerpuueckue (akTbl IS PEHICHUS CTEPEOMETPUYECKHUX
3aJa4, MPEANOJIAralolIuX HECKOJbKO IIaroB pPEIICHUs, €CId YCJIOBUS
NpUMEHEHHs 3aJ]aHbl B SIBHOU (opMme.

PemaTh npocTeiiiyie reoMeTpuyecKue 3a/ladyu Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHMYECKUX OTHOIICHWH U
HaXO0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpasliaM WIM alropuTMam,
NPUMEHSS U3BECTHbIE METOAbl MPU PEIIEHUU CTAaHJIAPTHBIX MaTeMaTHYECKHUX
3a/1ad.

[IpumensaTy mpocTeilliie NPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH TIpPUMEpPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
’KU3HU, Pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TpuMeHsATh OyYeHHbIE 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallUH W IPUMEHATH HM3YyYEHHBIEC IIOHATHS B IIPOLIECCE IOMCKA PEUICHUS
MaTeMaTU4YeCKH C(OPMYIUPOBAHHOW NPOOJIEMBI, MOJEIUPOBATH pEAJbHBIC
CUTyallUH Ha A3BIKE TIE€OMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelarb NpakTUYECKHUE 3aadM, CBA3aHHBIE C HAXOXKIECHHEM I'€OMETPHUYECKUX
BEJIMYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB duekTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
n padoThI padoThl
bubmmoreka [IOK
1 B
BEAICHIE B CTCPEOMCTPHIO 10 https://m.edsoo.ru/1c209e37
[IpsiMBbIE M TIIOCKOCTH B
9 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12 bubnuoreka [JOK
MPSAMBIX U IIOCKOCTEHN https://m.edsoo.ru/1c209e37
VYriasl MeXay NPIMBIMU U bubnuoreka [IOK
4 10 1 :
TJIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M
HOTOTPaHEHET 1 1 https://m.edsoo.ru/1c209e37
N bu6moreka [IOK
6 06
DOMBL MEOTOTDEHHIROB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
PacCTOSIHUS U YTJIb https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

HaumenoBaunue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbi padoThI padoTsI
bu6morteka [IOK
1 T
©1d Bpatermi 12 https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
2 06
DEMBLTET S 1 https://m.edsoo.ru/1c209e37
Bekrops! n
3 KOOPJIUHATHI B 10 1 bubnmmoteka HOK
P https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHME, . 1 bubnuorexa [JOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/1c209e37
3HAHUM

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0

I[TPOTPAMME
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