rocy/iapcTBeHHOe 010/zKeTHOe 001eo0pa3oBaTebHOe yupesxkaenue Camapckoii 00J1acTi cpeHss
o0meodOpa3oBaTeabHas mkoaa Nell um. I'eposi CoBerckoro Coro3a
Aunosa Maxmyta UiabsiueBnua ropoackoro okpyra Oxkrsadpbck Camapckoii o0J1acTu

Paccmorpena Ha IIpoBepena YrBepxaeHa
3aceJaHNH METOIHIECKOTO [Tpuka3zom Ne 456 — o/n
00beTMHEHNS yIUTEIeH 3amectuTensb qupekTopa no YBP oT «31» aBrycra 2023r.

[Tporokos Ne 1 JI.C. Paiinux JApEeKTOp LIKOJIBI
oT «28» aBrycra 2023 1. «30» aBrycra 2023 r. O.A. [IynoBa
PABOYAS ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»

s ooygaromuxcst 10-11 kimaccos

OkTs0pBCK, 2023



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYeCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBICHUH W TPOLECCOB pPEaTbHOTO MHpa, MeCTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUH U TTOCTPOCHUH ETTOYKH JIOTHIECKUX YTBEPKICHHIMI
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYYaIOIMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — o00meoOpa3oBaTeabHOe U OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
10 CMEHHUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOIEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE QITOPUTMAMH  PEIICHWS  OCHOBHBIX  THIIOB  3a7ady;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommuxcs, TO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MMOJYYCHHBIE PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO U IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
npoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MPOBOJUTCS C OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM PE3YJIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapasienenune; moCTpOeHUEe CeYeHHI.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMMUIbI; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue O mNpaBWIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
nojeKka’ip U ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JAMaroHald, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa O MiIomaau yceu€HHoW mnupamuabl. [lonstue o0 o0véMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UITUHAPUIECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajyieIbHO U NEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CkalaspHOE MNPOM3BEIECHHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO Hapoa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIICHHEM K MHUpPY, BKJIIOYAsl 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peaau30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWWA JUIs PEIICHHUS 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd M  OOIIECTBEHHOW TNPAKTUKH, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCIICOBATCIBCKYIO JICSITCIIBHOCTh
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayutl, yMeHuu pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBIIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KiIaccu(UKaIMi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIE, €AMHUYHbIC, YacCTHbIE MU OOIIUE;
YCIIOBHBIE;

e BBISIBISATH  MaTEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTesbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIIeHUs, BBHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (QOopMUpOBaTh  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIHIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHUKamu@Hvle  Oelicmeus, o0becneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHs IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTABJISITh CBOM CYXIEHHUS C CYKICHUSMH JIPYTHX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YU4ETOM 3aJ]1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensaTh BUABl paboT, TOTOBapUBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUPOBATh CBOW JCHCTBUS C JPYTUMHU UJICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanvhvle — pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU II03HABAaTCIBHOM peQeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSTCIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMNOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSIMHU: TIAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS  JUIs
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBEI TOCTPOCHUS CEYEHUM, UCTIONB3YSI METOJI CJICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS W3BECTHBIE AaHAJUTUYECKUE METOJbl TIPU pEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHWE TEOMETPHUUECKHUX BEJIUYMH MO 00pa3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3aJ1a4, MPEAnoNaralolMX HECKOJIBKO IaroB PEMIEHUSs, €CIIM YCIOBUS IPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUHM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (aKThl UIsI PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE TEOMETPUUECKUX BEJIUYHMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE HpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPHUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTudecku Cc(HOopMyITHpPOBAHHOW MPOOIEMBI, MOJEIUPOBATh PpeaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo 4acoB DJIEKTPOHH CnHCOK UTOrOBBIX IVIAHUPYEMBIX Cnocod
ble pe3yJbTaTOB ¢ YKa3aHHeM 3TAaNoB UX OlleHKH
HaumeHoBaHue
Ne Kontpoaw | IlpaxkTn (uudposrbie) ¢popmupoBanus HTOTOBBIX
n/n PACIIOB H TEM Bcero HBIE yecKue oﬁpasoBaTen IJIAHUPYEMBIX
NPorpamMmbl
padoThI padoThI bHbIE pe3yJbTaToB
pecypcsbl
AxTyanu3upoBaTh (HaKThl U METO/IbI - YCTHBIU
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME. oTpoc;
[TosnyuaTh peacTaBiIeHUs O -pelieHue
MPOCTPAHCTBEHHBIX (hUrypax, y4eOHBIX U
pasz0OupaTh mpoCTeHIIe paBuia MPaKTUKO-
n3o00paxeHus 3tux guryp. M3obpaxarb | OpHEHTHPOBA
HPSIMYIO U TJIOCKOCTh Ha PUCYHKE. HHBIX 3a]1a4;
Pacno3naBaTh MHOTOTpaHHUKH,
nupaMHy, KyO, Ha3bIBaTh UX
3JeMeHTHI. Jlenath pucyHok Kyoa,
MUPAMHU/JIBI, HAXOUTh OIIMOKU B
BBenenue B
10 HEBEPHBIX U300paKECHUSX.
CTEpEOMETPHUIO
3HAKOMUTBHCS C CEUCHUSIMHU, C METOJIOM
CJIeJIOB; UCTOJIb30BaTh AJISl IOCTPOCHUS
CEYEHHUS METO/]I CIIEJIOB, KPAaTKO
3aMKChIBATh IIAard MOCTPOCHHS CEUCHHUSI.
Pacnio3naBath BuJ ceYeHHS U
OTHOLLIEHUM, B KOTOPBIX CEUEHUE JIETUT
pebpa kyba, HaXOAUTh TUIOIIA/Ib
CCUEHUH.
Hcnonb30Batk NoA00Ke IPU peLIeHUN
3a/1a4 Ha IOCTPOECHHUE CEUECHUIL.
3HaAKOMUTBHCS C AKCMOMATHYECKUM




IIOCTPOEHUEM CTEPEOMETPUH, C
aKCHOMaMU CTEPEOMETPUH U
CJIICACTBUAMMU U3 HUX.
NnmrocTpupoBaTh aKCHOMBI pUCYHKAMU
U [IpUMEPAMU U3 OKPYKAOIIEeH
00CTaHOBKHU

[IpsimMbIe ¥ IIIOCKOCTH B
MIPOCTPaAHCTBE.
[TapanienbHOCTh NMPSAMBIX
U IUIOCKOCTEH

12

AKTyaIm3upoBath (HPaKThl B METOIbI
IUIAHUMETPUH, PEIEBAHTHBIE TEME,
IPOBOJUTH AHAJIOTUHU.

[IepeuncnsTb BO3MOXKHBIE CIIOCOOBI
PacIOJIOKEHUS IBYX MPSMBIX B
MPOCTPAHCTBE, WILTIOCTPUPOBATh X HA
npuMepax.

[aBaTp onpenienenue
CKPEIIUBAIOIINXCS TPSIMBbIX,
dbopmyIMpoBaTh IPU3HAK
CKPEIHUBAIOIINXCS MPSMBIX U
MPUMEHSTH €r0 MPH PEIICHUHU 3a/1ay.
Pacno3naBath npusMy, Ha3bIBaTh €€
aneMeHThl. CTPOUTh CEYEHUS TPU3MBI
Ha TOTOBBIX YepTexax.

[lepeuncnarbs BO3MOXKHbBIE CIIOCOObI
B3aMMHOI'0 PACMOJIOKEHHS MPSIMOU U
IJIOCKOCTH B MIPOCTPAHCTBE, MPUBOIUTH
COOTBETCTBYIOIIHUE MTPUMEPHI U3
peaJbHOM KU3HH.

JlaBaTh omnpejeneHue mapamuieabHOCTH
IPSAMOM U IJIOCKOCTH.
PopMynHpoBaTh NPU3HAK
NapajuIeIbHOCTH NPSIMOU U TNIOCKOCTH,
YTBEPXKACHUE O NMPSIMOM NepeceueHus
JBYX IUIOCKOCTEH, MPOXOIALINX Yepe3

- YCTHBIU
oTpoc;
-peuieHue
Y4€OHBIX U
MPAaKTHUKO-
OpHEHTHPOBA
HHBIX 32/1aY;




napajuleJIbHbIE MPSMBIE.
Pematp npakruueckue 3agaun Ha
IIOCTPOEHNE CEYEHUI MHOTOTpaHHHKA.
OOBACHATD Ci1ydau B3aUMHOTO
pAacMoJIOKEHHUS TUIOCKOCTEN.

JlaBatb omnpeneneHne napauieabHbIX
IJIOCKOCTEH; MPUBOAUTD IIPUMEPHI U3
peaabHOM )KU3HU U OKPYXKaroIen
00CTaHOBKH, WIITIOCTPUPYIOLINE
MapaJIIEIbHOCTh TUIOCKOCTEN.
Hcnonp3oBats npu3Hak
NapajuIeIbHOCTU JBYX IIOCKOCTEH,
CBOMCTBA MapaJuIeNIbHBIX INIOCKOCTEN
IIpU pElIeHNH 3aJ]a4 Ha TIOCTPOEHUE.
OOBACHATD, YTO Ha3bIBAETCA
napaelbHbIM IPOEKTUPOBAHUEM U
KaK BBITOJIHSETCS IPOEKTUPOBAHUE
(buryp Ha IOCKOCTb.

N3o0paxkaTs B mapayiieTbHOM MPOEKIIUH
pas3yInYHbIe reOMeTpUYecKue (QUryphl.
MoaenupoBaTh peaabHble CUTYallul Ha
A3bIKE T€OMETPUH, UCCIIEJOBATh
HOCTPOEHHBIE MOJIENIHU C
UCIOJIb30BAHUEM [€OMETPUUECKUX
MOHSTUH.

Mcnosp30BaTh Npy pelIeHUH 3a/1a4 Ha
HOCTPOEHHUE CEUEHUH MOHATHE
NapauIeIbHOCTH, IPU3HAKK U CBONCTBA
NapauIeIbHBIX IPSAMBIX Ha IUIOCKOCTH

[lepnieHIMKYIAPHOCTD
MPSIMBIX U IIJIOCKOCTEN

12

AKTyanu3upoBaTh (PAKThl U METOIbI
IUIAaHUMETPUH, PEJICBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUHU.

- YCTHBIH
oIpoc;
-penieHue




OOBACHATDH, KAKOW yroJl Ha3bIBAaeTCs
YIJIOM MEXIY MepeceKaroUMUCs
IPSIMBIMHU, CKPELLIMBAIOIUMUCS
IPSIMBIMU B IIPOCTPAHCTBE.

[aBaTp onipenenenue
MEePHEHANKYIISPHBIX MPSAMBIX U TIPSIMOIA,
NEePIEeHIUKYIIPHON K MIIOCKOCTH.
Haxomuts yriel Mmexy
CKpEIHUBAIOIIMMHUCS NIPSMBIMU B KyOe U
nupaMue.

[IpuBOIUTE IPUMEPBI U3 pEaTbHON
JKU3HU U OKpYy’Karolei 00CTaHOBKH,
WUTIOCTPUPYIOIIKE
NEePIEeHIUKYISIPHOCTD MPSMBIX B
MPOCTPAHCTBE U NEPIICHIUKYISIPHOCTD
MPSAMOU K TIJIOCKOCTH.

DopMyIUpoBaTh MPU3HAK
NEePNEHANKYIISIPHOCTH MPSMOH U
IIJIOCKOCTH, IPUMEHSTh €r0 Ha
MPAKTHKE: OOBSACHATH
MEePIEHANKYIIPHOCTL pedpa Kyda u
JIMaroHaJld €ro rpaHy, KoTopas ero He
COJCPKUT, HAXOIUTh JJINHY JTUArOHAIU
Ky0a. BeruucnsaTh BRICOTY MPAaBHIIbHOMN
TPEYroJbHOM U MPAaBUIIBHON
YEeThIPEXYTOJIbHOW MUPAMUJ IO JTMHAM
peodep.

Pemate 3a1aun Ha BEIYMCIICHUS,
CBSI3aHHBIE C IEPIEHANUKYIIIPHOCTBIO
IIPSIMOM U TUIOCKOCTH, C
MCII0JIb30BAaHUEM IIPU PELLICHUU
IUTAHUMETPUYECKUX (PaKTOB U METO/IOB.

Y4eOHBIX H
MPAaKTUKO-
OpPUCHTUPOBA
HHBIX 3a/1a4;




OOBACHATH, UTO HA3bIBAIOT
NEePHEHANKYIIIPOM U HAKIIOHHOM U3
TOYKHU K IUIOCKOCTH; TPOEKIUEH
HAKJIOHHOM Ha IJI0CKOCTh. OOBICHATD,
YTO HA3bIBAETCSl PACCTOSIHUEM: OT TOUKHU
JI0 TUTOCKOCTH; MEK/Ty MapajuieTbHbBIMU
MJIOCKOCTSIMU; MEXKIY IPSIMOU U
MapaJuIeIbHOMN €1 INIOCKOCTBIO; MEXKTY
CKPENTUBAOIINMUCS TTPSIMBIMHU.
Haxoauth 311 paccTosSHUS B IPOCTHIX
ciy4asix B KyOe, mUpaMuje, pu3Me.
MopenupoBaTh peasibHbIe CUTYaIllH Ha
SI3BIKE TEOMETPHUH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIETTH C
MCITOJIh30BAaHUEM F€OMETPHUECKIX
MMOHSITHIA.

Hcnonp30BaTh Mpu pelieHny 3aa4d Ha
MMOCTPOCHUE CEYCHUH TeopeMy
[Tudaropa, cBoicTBa MPSIMOYTOJILHBIX
TPEYroJIbHUKOB

Vsl MCKAY IIPAMBIMHA U
IIJIOCKOCTAMU
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AKTyanu3upoBaTh (PAKThl U METOIbI
IUTAHUMETPUH, PEIEBAHTHBIE TEME,
IIPOBOJMTH AHAJIOTUHU.

JlaBaTh oIpenencHue yria MexIy
IPSIMOM U TUIOCKOCTBIO,
(bopMynupoBaTh TEOPEMY O TPEX
HEepHEeHIUKYIIpax U 00paTHYIO K HEl.
Haxoauts yroa mexay npsamoiu

U IIJIOCKOCTBIO B MHOTOT'PaHHUKE,
paccTosiHue OT TOYKHU A0 MPSAMOH

Ha IIJIOCKOCTH, UCIIOJB3Ys TEOPEMY O
TpEX nepneHauKkysapax. [Iposoaurs Ha

- YCTHBIN
OIpoc;
-pelieHue
y4eOHBIX U
IPAKTHUKO-
OpUEHTUPOBA
HHBIX 3a/1a4;




YepTeKe MEPIEHAUKYISIP: U3 TOUKU Ha
IPSIMYIO; U3 TOYKHU Ha IJIOCKOCTb.
JlaBaTh ornpesieneHue IByrpaHHOTO yriia
U €ro 3JeMEHTOB. OOBIACHSTDH
PaBEHCTBO BCEX JINHEHHBIX YIJIOB
JIBYTPaHHOIO yIJIa.

Haxonute Ha yepTexe NBYrpaHHBIN
yroJ npy pedpe NupaMubl, IPU3MBL,
napasienenunena. JlaBate
OIIpENEICHUE yIiia MEXIY
IJI0CKOCTAMU. J[aBaTh onpesieneHue u
bopMynupoBaTh MPU3HAK B3aUMHO
NEePIEeHIUKYISAPHBIX TNIOCKOCTEH.
HaxoauTthb yriel MKy MIIOCKOCTSIMU B
KyOe 1 mupamMuse.

Hcnonp30Bath Npu pelIeHUH 3a1a4
OCHOBHBIE TEOPEMBI U METOIbI
IJIAHUMETPUH.

MopenupoBaTh peajibHbIE CUTYallMU Ha
A3bIKE TEOMETPUU, UCCIIEI0BATH
MIOCTPOEHHBIE MOJIETH C
HCII0JIb30BAHUEM F€OMETPUUECKUX
MOHATUH.

Hcnionp30Bath Mpu peLICeHUH 3a4a4 Ha
MIOCTPOEHUE CEYEHUN COOTHOIIEHUS B
IPSIMOYT'OJIBHOM TPEYTrOJIbHUKE

MHororpaHHuku
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AKTyanu3upoBath (HaKThl © METOIbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTDH AHAJIOTUU.

JlaBatb omnpenenexue
napasulesienuIieia, pacro3HaBaTh €ro
BUJBI U U3y4aTh CBOMCTBA. J[aBaTh

- YCTHBII
OTIpoc;
-pelieHue
y4eOHBIX U
MPAaKTUKO-
OpUEHTUPOBA




ompe/iesieHue MUpamMu/bl, paclio3HaBaTh
BU/JIBI UPaMHuJI, GOPMYITHUPOBATH
CBOICTBa p&0ep, rpaHei U BBICOTHI
MPaBUIILHON TUPaAMUJIBI.

Haxoauts miomniaapr noaHo# 1 60KOBOM
MOBEPXHOCTH MTUPAMUJIBL.

JlaBath onpeneneHne yce4€HHOU
MMPaMU/IbI, Ha3bIBATh €€ 2JIEMEHTHI.
DopMynHpOBaTh TEOPEMY O TIIIOMIATH
OOKOBOI OBEPXHOCTH

IIPaBUJIHOM YCEYEHHON UPaMU/IBIL.
Pemate 3a1aun Ha BeIYMCIIEHUE,
CBSI3aHHBIE C TTUPAMHJIAMH, a TAKKE
3a/1a4M Ha TOCTPOCHUE CEYEHHUI.
[aBaTp onpenenenue npusMsl,
pacno3HaBaTh BUbI IPU3M,
n300paxaTh MPU3MbI Ha YEPTEKE.
Haxomuts miommanab MOoJTHOU HIH
OOKOBOI TOBEPXHOCTHU MPU3MBI.
N3yudarh cooTHOIIEHUs Ditiepa

Ui yuciia pédep, rpaHeld U BEpIIuH
MHOT'OI'PaHHHKA.

N3yyaTh BUIbI IPABUIIBHBIX
MHOTOIPaHHUKOB, UX Ha3BaHUS U
KOJIMYEeCTBO rpaneil. M3yuats
CUMMETPHUIO MHOTOTPAHHHUKOB.
OOBACHATDH, KAKHE TOYKU HA3BIBAIOTCS
CUMMETPUYHBIMU OTHOCUTEIBHO
JAHHOM TOYKH, MPSAMOU WJIHM TUIOCKOCTH,
YTO Ha3bIBAIOT LEHTPOM, OCBIO UITU
MJIOCKOCTBIO CUMMETPUU (DUTYPBI.
[IpuBOIUTE IPUMEPHI CHMMETPUYHBIX

HHBIX 3a71a4;




buryp B apXuTeKType, TEeXHUKE,
IpHUpoIe.

MoenupoBath peaabHbIe CUTYaIluu Ha
SI3BIKE TEOMETPHH, UCCIICIOBATh
MOCTPOCHHBIE MOJICITH C
UCII0JIb30BAHNEM TEOMETPUUECKUX
MMOHSATHI, UCIOJIB30BaTh MOA00HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOIPAaHHUKOB

AKTyann3upoBath (HaKThl 1 METOIbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME.
OOBACHATD, KaK U3MEPSIOTCS
00BEMBI TeJ, TPOBOJISI AHAJIOTHIO

C U3MEpPEHHEM IUIOIIAIEH
MHOTOYTroJIbHUKOB. DopMmynupoBaTh
OCHOBHBIE CBOHCTBA 00BEMOB.
N3y4aTh, BEIBOAUTH (OPMYIIBI 00BEMaA
IPSAMOYTOJIBHOTO MapauleseNnuIeaa,
IPU3MBI U TUPAMUJIBI.

Beruucnare 00bEM pU3Mbl U
NUPaMUBI 110 UX JIEMEHTaM.
[TpuMeHATh 00BEM JUTSl peLIeHHs
CTEpEOMETPUYECKHX 3a/1ad U JIJIs

HaX0XIACHUA I'COMETPUICCKUX BEJINYHH.

MopenupoBath peanbHble CUTyalluu Ha
SI3bIKE T€OMETPHH, UCCIIEA0BATD
MOCTPOEHHBIE MOJIEJIH C
HCII0JIb30BAHUEM T'€OMETPUUYECKUX
MOHSATHH

- YCTHBIU
oTpoc;
-penieHue
Y4EeOHBIX U
MPAaKTHUKO-
OpHEHTHPOBA
HHBIX 32/1aY;

HOBTOpCHI/IeI CCUCHUA,
PacCCTOSAHUA U YTIJIbI

Crpoutb ceueHre MHOTOTpaHHHUKA
METOJIOM CIIE/IOB.

JlaBaTh omnpeneneHue pacCTOSHUSA
Mexay ¢purypamu. Haxoauts

- YCTHBIH
OTIpoc;
-pelieHue
y4eOHBIX U




pPacCTOsIHUE MEXIY NapaJlJIeIbHbIMU
IJIOCKOCTSIMU, MEXAY INIOCKOCTBIO U
NapaJuIeIIbHOMN €1 IPAMOU, MEXIY
CKPELIMBAIOIIMMUCS IIPSIMBIMHU.
CrpouTb TMHEWHBIN YO ABYTPAaHHOTO
yIJla Ha 4YepTeKe MHOTOIPaHHUKA U
HaxoJuTh ero BennunHy. Haxonurs
YTJIbI MEXAY IUIOCKOCTSIMH B
MHOTOI'PAaHHUKAX

IIPAKTHKO-
OpUEHTHPOBA
HHBIX 3a7a4

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

68




11 KVIACC

KosmuecTBo yacos CnHCOK UTOrOBBIX IVIAHUPYEMBIX Cnoco0
DNIeKTPOHHBIE pe3y/IbTAaTOB ¢ YKa3aHHEM ITANOB UX OLICHKH
Ne HaunmeHoBaHMe pa3je/ioB Beer Kontpo IpakTu (uudpossbie) dopmupoBanus HTOrOBBIX
/| ¥ TeM NPOrpamMmbl JbHbIE YyecKue o0pa3oBaTe/bH ILIAHKPYeMbI
0 padoTbI padoThI ble pecypcehl X
pe3yabTaToB
AKTyannsnposaTtb GaKTbl U MEeTOAb! - YCTHbI
NJIaHUMETPUN, peIeBaHTHbIE TEME, onpoc;
MPOBOAMUTbL aHAOTUM. -pelueHune
[Nasatb onpeaeneHua chepsbl U Wapa, Ux y4ebHbIX U
LleHTpa, pagnyca, AvuameTpa. npakTUKo-
Onpepenatb chepy Kak Gurypy BpaleHuns OpPUEHTUPO-
OKPYKHOCTW. BaHHbIX 3a-
WccnepoBaTh B3aMMHOE pacnonioxKeHne Aay
chepbl M NaocKocTH, aByx chep,
WNNIOCTPUPOBATL 3TO Ha YepTexax u
PUCYHKaX.
dopmynnposath onpegeneHune
Tena Bpauienus 12 KacaTesIbHOM NNOCKOCTH K cdhepe, CBONCTBO

M NPU3HAK KacaTesIbHOW NIOCKOCTMY.
3HaKOMMUTbLCSA C reof,e3nyeckummn NMHUAMM
Ha cpepe OBBACHATD, YTO Ha3bIBAIOT
UMAMHAPOM, Ha3blBaTb €r0 3/1EMEHTHI.
M3yyaTb, 06BACHATb, KaK NONAYYNTb
UMAMHAP NYTEM BpaLLEeHUA
NPAMOYrofibHMKa.

BbIBOAWTb, NICNOMb30BaTb GOPMY bl
ANA BblYMCNEHMA Naowaam 6okoBoi
NOBEPXHOCTM LNAMHAPA.

M3yyaTb, pacno3HaBaTb pa3BepTKy
unamHapa. N3obpaxkatb UMAUHAP U ero




ceyeHwus
M/IOCKOCTbIO, MPOXOAALLEN Yepes ero

0Cb, NapansiesibHoOM Uan
nepneHANKYAAPHOM ocu.

HaxoauTb naowaamn sTux ce4eHuni.
MogennpoBaTb peasibHble CUTYaUMK Ha
A3bIKe reomeTpum, uccnesoBaTb
NMOCTPOEHHble MOAENN C UCNO/b30BaHNEM
reoMeTPUYECKUX NOHATUN. OB BACHATD,
KaKoe TeNo Ha3blBaloT KPYroBblIM KOHYCOM,
Ha3blBaTb €ro 3N1eMEHTbI.

M3yuyaTtb, 06BACHATD, KaK NONYYUTD

KOHYC NYTEM BpaLLEeHWA NPAMOYrO/IbHOro
TpeyronbHuKa. M306parkaTb KOHYC 1 ero
ceyeHuA NIOCKOCTbIO, NPOXOoAsALLel Yepes
OCb, M NIOCKOCTbIO, NepPNeHANKYNAPHOM

K ocu. M3yyaTb, pacno3HaBaTb Pa3BEPTKY
KOHyca. BbIBOAUTb, NCMONb30BATbL
bopmybl ANA BbIMUCIEHNA NAOLLAAM
6okoBoOW

NOBEPXHOCTM KOHYca. HaxoauTb naowaamn
CeYeHUN, NPOXOAALLMX YePE3 BEPLLUNHY
KOHYyCa WM NepneHauKyAAPpHbIX ero ocu.
O6bACHATb, KAKOe TeNo Ha3blBaeTcA
YCEeYEHHbIM KOHYCOM. M3y4aTb, 0O BACHATD,
KaK ero nosly4ntb NyTEM BpaLLeHUs
NPAMOYroNbHOM Tpaneuun. BolBoanTb,
npUMeHATb GopMyay ANA BblUMCAEHUA
naowaam 60KoBOM NOBEPXHOCTU
YCEYEHHOrO KOHYca. AKTYa/IM3MpoBaTb
$aKTbl U MeTOabI

NAAHUMETPUMN, PeNeBAHTHbIE TEME,
NpPoBOAUTb AaHANOTUMN.




PewaTb cTepeomeTpuyeckune 3agaum,
CBA3aHHbIE C Te/laMU BPaALLEHUA,
NMOCTPOEHMEM CEYEHUI TEN BPALLEHMUSA, C
KOMBMHaLMAMM TeN BPaLLEHMA U
MHOrorpaHHMKOB Ha HaxoXaeHwue
reomeTpuyeckmnx seIM4YmnH.

Mcnonb3oBaTtb Npu peleHnun
CcTepeoMeTpUYecKmx 3agad
nnaHnmeTpuyeckmne d)aKTbI N metoapbl
334341 Ha BblUMC/IEHME N AOKA3ATENbCTBO.
MogennpoBsaTtb peasibHble CUTYaLMK Ha
A3blKe reoOMeTpun, UccaeaoBaTb
NMOCTPOEHHbIE MOAENN C UCMO/Ib30BAHMEM
reoMeTPUYECKUX MOHATUN

O0BEMEBI TEN

AKTyannM3npoBaTtb GpakTbl U MeTOAbI
NNaHUMETPUM, pefieBaHTHbIE TEME,
NPOBOAMTb aHANOTUMN.

BbIBOAMWTb, UCMOb30BaTb GOPMY/ibl
06bEMOB: NPU3MbI, LUANHAPA, NTMPAMUAbI,
KOHYCa; YCeYEHHOW NMpammuabl 1
YCEYEHHOTO KOHyca.

PeluaTb CTepeomeTpUYECcKMe 3a4auu,
CBAI3aHHbIE C BblYMCIEHNMEM OO BEMOB.
dopmynmpoBaTb onpeaeieHne WapoBoro
CerMmeHTa, WapoBoro c/104, LWapoBoro
cekTopa. MpumeHATb Gopmynbl ANA
HaXoXAeHNAa 06bEMOB LWapOBOro
CermeHTa, WapoBoro cektopa Pewatb
cTepeomeTpUYECKME 334a4M, CBA3AHHbIE C
06bEMOM LWapa 1 naowaabto chepsbl.
MogenmpoBaTb peasibHble CUTyauun

Ha A3blKe reoMeTpun, ccneaoBaTth
NOCTPOEHHbIE MOAEAN C UCMONb30BaHNEM

- YCTHbI
onpoc;
-peweHue
Yy4€bHbIX U
NPaKTUKO-
OpPUEHTUPO-
BaHHbIX 3a-
Aay




reoMeTPUYECKMUX MOHATUN.
AKTyanusnpoaTb GpaKkTbl U METOADI
NJAaHUMETPUN, PpeNeBaHTHbIe Teme,
NpPoBOAMUTb aHANOTUN.

PewaTb cTepeomeTpuyeckme 3a4aum,
CBA3aHHbIE C COOTHOWEeHNEM 06BEMOB
N noBepxHoCTel NogobHbIX Ten B
NPOCTPaHCTBE.

MogennpoBaTtb peasibHble CUTYaL MK Ha
A3blKe reOMeTpun, UccaenoBaTtb
NMOCTPOEHHbIE MOLENN C UCMO/Ib30BAHMEM
reoMeTPUYECKUX MOHATUN

BexTopsl 1 KoOpAUHATHI B
MIPOCTPAHCTBE
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AKTyannM3npoBaTtb GpakTbl U MeTOAbI
NNaHUMETPUM, pefieBaHTHbIE TEME,
npoBoAMTb aHanoruu. OnepmpoBsaThb
NOHATUEM BEKTOP B NPOCTPAHCTBE.
dopmynmMpoBaTb NPaBUIO
napasnnenenunena npu cAoxKeHun
BEKTOPOB.

CKnagblBaTb, BbIUMTATb BEKTOPDI,
YMHOKaTb BEKTOP Ha uncno. M3yyaTb
OCHOBHbIE CBOWCTBA 3TMX ONepaLni.
[aBaTb onpeaeneHne NpamoyroabHom
CUCTEMbI KOOPAMHAT B MPOCTPAHCTBE.
Bblpa3unTb KOOPAMHATLI BEKTOpA Yepes
KOOPAMHaTbI €ro KOHL,0B.

BbIBOAWTb, NICNONb30BaTb GopMyy
OJIMHbI BEKTOPA U PacCTOAHUA MEXKaY
TOYKAMM.

BblpaaTb CKanApHOe NpousseaeHme
BEKTOPOB Yepes UX KOOPANHaTbI,
BbIYMCNATb YO MEXAY ABYMA BEKTOPaMM,
ABYMA NPAMbIMMU.

- YCTHbI
onpoc;
-peweHue
Yy4€OHbIX U
NPaKTUKO-
OpPUEHTUPO-
BaHHbIX 3a-
Aay




HaxoauTb yron mexxay npamon u
N/IOCKOCTbIO, YIO/l MeXay ABYMSA
NJIOCKOCTAMM aHAIMTUYECKMMU METOZaMM.
BbIBOAMTb, UCNOb30BATb GOPMYTY
PacCTOAHMA OT TOYKM [0 MJOCKOCTU

PewaTb npocreiiwime 3a4aum Ha - YCTHbIN
HaXoXAeHWe AIMH 1 YI/I0B B onpoc;
reomeTpuUecKknx Gpurypax, mpuMeHsaTb -pelueHne
Teopemy Mudaropa, Yy4€OHbIX 1
TEOPEMbI CUHYCOB M KOCMHYCOB. NPaKTUKO-
[ToBTOpenue, o6o0IICHNE,
. 7 1 HaxoauTb naowaab MHOrOYrobHUKa, OpUEHTUPO-
CHCTEMAaTHU3alHs 3HAHUI
Kpyra. PacnosHaBsaTb nogo06Hbie ourypsi, BaHHbIX 3a-
HaXxoAMTb OTHOLWEHUA AANH U NAOWALEN. Aav

Mcnonb3oBaTtb npu peweHnn
cTepeomeTpnuyecknx sagayd d)aKTbI n

MeTo4bl N1AaHUMETPUN

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 34 3 0

C=RU, O=I'bQY
COLU Nel11
r.0.OkTa0pbCK,
CN=[yHoBa Onbra
AHaTonbeBHa,
E=schoolll okt@
samara.edu.ru
l’ ‘\ MECTO noanncaHus
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