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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 0a30BOrO ypOBHS IS
oOyuaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, TMPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOrO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TMO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOydYeHHS TC€OMETPUH B HANPABICHHH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHUpOBaHUSA (YHKIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOydaroumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHONIIEHHH PEAJbHOTO M HUICATbHOr0, XapakTepe OTPaKeHUS
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUyaluxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUYCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOU HAINPaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorndeckoe MbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYCHUU OO0YYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBbHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro ColuaibHOro ObITus, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIENIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmNepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSET pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCIIEIIHOTO MPOIOJKEHUS 00pa30BaHMs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oodpaszoBanus. Takum oOpa3zom, oOydwarouiuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riy0OKO, €clii B JlajJbHEHIIeM BO3HHKHET HEOOXOJMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHe B 10—11 kiaccax sBJISIFOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

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

e (opmupoBaHue yMEHHsS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHusT B XOJA€ pEUIEHUS CTEPEOMETPHUYECKHMX 3aJad M 3ajad ¢
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOyyJaromuxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (¢opmupoBaHue (G yHKITMOHATBHOM TPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHHUE paclo3HABaTh MPOSBICHUS  T'E€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W TMPU U3YYCHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh HMX Ha S3BIKE
T€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHSATh OCBOCHHBIN
FEOMETPUUECKUN ammapaT JUisl pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIEHUBATH MOJTYUYCHHBIE PE3YIbTATHI.

OTAMYUTENTHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIIOUEHUE B KYypC
CTEpEOMETPUM B Hauajlie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMPEICIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPEeIMETA.

[Ipeanourenure oTaaéTcs HATIISAIHO-KOHCTPYKTUBHOMY METOY OOy4EeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajad Ha
CO37aHME  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUpOBAHHE
pOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHBIE coaepxkaTeNbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKAaTeNbHBbIM JIMHUSM, HO W IO TOJaM
0o0ydeHHUs Ha YPOBHE CpPEIHEr0 O0IIero 00pa3oBaHuUs.

Copnep:xanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToaaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, 4YTOOBI OBJIAJIECHUE T'ECOMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYIIECTBIISUIOCH TMOCIIEIOBATENBHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYaroONIuXCs, PacHIupssl U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

CBSI3b C PABOYEN IMPOT'PAMMOM BOCIIUTAHU S IIKOJIbI

Peanuzanusa BOCHIUTATENbHOIO MOTEHIMATIa YPOKOB TeOMETpUU (YypOUHOU
NEATENIbHOCTH, AayAUTOPHBIX 3aHATUM B paMKax MaKCUMaJbHO JOMYCTHUMOMN
y4eOHOM HArpy3Ku) MpeaycCMaTpUBAaET:

-  MakCHUMaJbHO€  MKCIOJIb30BAHME  BOCIIUTATEIbHBIX  BO3MOXKHOCTEU
COepKaHMUsl ypOKOB st  (OpMUpPOBaHHUS y OOyYalOUIUXCS POCCUUCKUX



TPAAUIIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COLMOKYJIBTYPHBIX II€HHOCTEH,
POCCUNCKOTO UCTOPUUECKOTO CO3HAHMS HA OCHOBE MCTOPUYECKOTO MPOCBEIICHHUS;
moAOOp COOTBETCTBYIOIIETO COJEpP>KaHUS YPOKOB, 3aJaHUM, BCIIOMOTATEIbHBIX
MaTepHualioB, TPOOIEMHBIX CUTYALIUH 7151 OOCYKIEHU;

- BKJIIOYEHHE B COJICP’KaHHE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YyJIbTATOB
BOCIIUTAHUS, UX YUET B OINPECIICHUN BOCIIUTATEIIHHBIX 33/1a4 YPOKOB, 3aHSATUH;

- BBIOOP METOJIOB, METOJIMK, TEXHOJOTHH, OKa3bIBAIOIIUX BOCIHUTATEIHHOE
BO3J/ICMCTBUE HA JIMUHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HACATIOM, LIETBIO U
3a/layaMy  BOCIIUTAHUSA, I1I€JIEBBIMU OPUEHTHUPAMH PE3yJIbTATOB BOCIUTAHMS;
peanu3aIuio MPUOPUTETa BOCIIUTAHUS B YUCOHOM NESITEIHHOCTH;

- TPUBJICUCHHE BHUMAHHUS OOYYAIOIMMUXCS K I[EHHOCTHOMY AacCIeKTy
U3y4aeMbIX Ha YpOKax IMPEAMETOB, SIBIEHUM U COOBITUN, WHUIMUPOBAHUE
00CYXJIeHNU, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIIEHUSI K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

-  TpUMEHEHHE  MHTEPaKTHUBHBIX  (GopM  ydyeOHOUM  paboThl  —
MHTEJUICKTYaIbHbBIX, CTUMYJHMPYIOIINX TMO3HABATEIbHYI0 MOTHUBAIIUIO, HTPOBBIX
METOAWK, JUCKYCCHUH, HaroIIUX BO3MOXXHOCTH TMPUOOPECTH OMBIT BEJACHUS
KOHCTPYKTUBHOTO JHajora; TPYIIOBOW pabOThl, KOTOpas YYUT CTPOUTH
OTHOIIICHUSI W JIEUCTBOBATH B KOMAaHJE, CIIOCOOCTBYET PA3BUTHIO KPUTUUYECKOTO
MBIIICHHS;

- moOyxJieHne OoOydYaroIuXcs COOJTI0JaTh HOPMBI TOBEACHHS, IpaBuia
OOIIEHUsI CO CBEPCTHUKAMU U TMEIarornueCKUMHU pabOTHUKAMU, COOTBETCTBYIOIINE
yKJa/1y IIKOJIbI, YCTAHOBJICHHUE U MOJAEPKKY J0OpOKeTaTeIbHONU aTMOCHEPHI;

- OpraHu3alMI0 HACTAaBHMYECTBA MOTHBUPOBAHHBIX M 3PYAUPOBAHHBIX
oOydJaromuxcs Hajl HEYCIEBAIOIMUMH OJHOKIACCHUKAMH, B TOM YHCIIE C OCOOBIMU
00pa3oBaTeIbHBIMU  TOTPEOHOCTSIMH, JIAIOIIETO  OOYYaIOIMUMCS  COITHATBHO
3HAYMMBIN OIBIT COTPYJHUYECTBA U B3AUMHOMN [TOMOIIH;

- UHULUUHUPOBAHME W TOIJEPKKY HCCIENOBATEIILCKON NIESITEIBHOCTH
oOy4Jaromuxcs, MIAHUPOBAHUE W BBHIMOTHEHUE WHAMBUAYATbHBIX U TPYIIIOBBIX
IPOEKTOB BOCIIUTATEILHON HAIIPABIEHHOCTH.

PesynpraThl emuHCTBA y4eOHONM W BOCHHTATENBHON  JCSTEIBHOCTH
OTpakeHbI B pasienie paboueld mporpaMMbl «JIMIHOCTHBIE PE3yNbTAThl U3yUYEHUS
yaeOHoro mpeameta «['eoMeTpusi» Ha YpOBHE CPEIHETO OOIIETO 00pa30BaHUS».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUSA  cTepeoMeTpuu. Touka, mnpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIuecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajlejbHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM: napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimume mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD MPSMOM U INIOCKOCTH: NEPIECHAUKYJIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IMPSAMONM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM YroJl  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYIIAp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM [0  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTenl. Teopema o TpEX NEPIEHAUKYIIApAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PDAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yCeu€HHas MNHMpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o mNpaBWIBHBIX MHOTIOIPAHHHMKAX: OKTa’Jp,
nojeKka’ip u ukocasap. CeueHust npu3Mbl U MIUPAMHUIBI.

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



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, 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 MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, 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: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlIuHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH 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;
I0IA b CEPHI.

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. Koopaumnatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yroa Mexay Bekropamu. CkalsipHOE MpPOM3BEIEHHUE BEKTOPOB.
Bbrunciienne yriioB Mexay OpsIMBIMU U IDIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I IIPU 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, [ICHHOCTHBIM 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 HEHHOCTEHN POCCHIICKOTO HapoJa;

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 OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMUPOBAaHHOCTHIO YMEHHS TIPUMEHSATh MaTeMAaTHYCCKHE 3HAHUS 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-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccud U peaau30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC IUJIaHBI;



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

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DIKOJIOTHYECKOW KYJIBTYpPbl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpempl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIlMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWWA JJIs PEIICHUS 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeiabl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH JISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOI O MIO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBEHHOW TPAKTUKH, IOHHMMaHHEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl 4YeIOBEYSCKOH JIeATEIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TMPOSKTHYIO M HCCIICIOBATCIBCKYIO JICSTCIIBHOCTh
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHUSI MPOrpamMMbl y4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0OecneuuUBaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble Joruueckue AecTBUA:

e BBISABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH;, (OPMYIHPOBATH
OTIpEeJICICHNsI ~ TOHSTUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
Kiaccu(ukanuu, OCHOBAaHUS My OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATH, (HOPMYyIUPOBaTH MW  MPeoOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE,;
YCIIOBHEIE;

e BBIABIATHP  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;



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

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 aHAJIOTUY;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHBOpPEUHE, MpoOIemMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

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

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpOIEcca, a TaKkKe 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 BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

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

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCIPUHUMATh M (OPMYJIHUPOBaTH CYXIEHHS B COOTBETCTBUU C
YCIIOBUAMM M LIENSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS II0
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CY>KJE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
po0IeMbl, pelIaeMoil 3a1auu, BbICKA3bIBATh MJIEH, HALICJICHHBIE HA MTOUCK
pElIEHNs; COMOCTABJIATh CBOU CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh Pa3jiu4yve M CXOACTBO IMO3HIIMIL; B
KOppeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCIICIOBAaHUsA,  TMPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3aJ]a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPHUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATBLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATH I1EJIb
COBMECTHOW JICSATCIIBHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI padoT, JOTOBAPUBATKCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYyX)aeHNsI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOODJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT O KPHUTEPHSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeus, obecneuusaiom

Gopmuposanue cMbICLOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a7a4H, BEIOMPATh CIIOCO0 peIIeHUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

BIIQJICTh HAaBBIKAMH II03HABATECIIBHOM peduieKCHH KaK OCO3HaHUS
COBEPIIAEMBbIX ACUCTBUM W MBICIUTEIIBHBIX IMPOLECCOB, UX PE3YJIHTATOB;
BJIaJIETh  CIIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpoliecca H
pe3ysibTaTa peluieHus MaTeEMaTUIEeCKOM 3a/1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh NpPU PEIICHUU
3aJlaud, BHOCUTb KOPPEKTHUBBI B [I€ATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl ABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

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

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
PSAMOYTOJIBHBIN TIapajuiesienunea, Kyo).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

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

Pemrate 3a1aun Ha HaX0XKJICHUE TE€OMETPUUICCKUX BEIWYMH 10 oOpasiaM HIIH
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaXOXKJACHUE T€OMETPUUSCKUX BEITMYMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U TUIOIIAA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIAISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBaTH U HUHTEPIPETUPOBATH HWHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANOoNIararMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  OpOCTEWIIME MPOTPAMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TPUMEPBI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TIOJIyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pealibHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHIP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkasi MOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYUYEHUS TN BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Berancnsate  00BEMBI M IIIOMIAAXM  TIOBEPXHOCTEW  Tel  BpalieHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

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

BbluncnsTh COOTHOIIEHUS MEXAY IUIONIAsIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl 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, HHTEPNPETUPOBATH U MPEOOpPa30BbIBATH HH(POpPMAIUIO 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 YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

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

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
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 [10Ka3aTE€NbCTBO MATEMATHYECKUX OTHOLIEHUH W
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a1aY.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IIPUMEHSATh HM3YYCHHBIE TMOHATHS B MPOLECCE IMOUCKA PEIICHUSA
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BETUUHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne | HaumenoBanue | KoumuecTBO | DJIeKTPOHHBIE OcHoBHoOe coaepkaHue OcHoBHbBIEe BH/bI 1eSIT€IbHOCTH 00yYaI0IMXCS
n/m | pa3ieoB U TeEM | 4acoB (uudgpossbie)
NPOrpaMMmblI o0pa3oBarteib
HbIEe pecypchl
1 Bsenenue B 10 OcCHOBHbBIE IOHSTHSI CTEPEOMETPUH: AxTyanu3upoBaTh (HaKThl U METO/Ibl INITAHUMETPUH,
CTEPEOMETPUIO TOYKa, MpsiMasi, IIIOCKOCTb, peneBaHTHbIe TeMe. [lomyyaTs npeacTaBieHus o
npocTpaHcTBo. [IpaBuia u300pakeHust | MPOCTPAHCTBEHHBIX QUrypax, pa3dupaTh
Ha PUCYHKaX: U300pakeHus IpocTeHIlNe IpaBuiia N300pakeHNs ITUX QUryp.
MJIOCKOCTEH, MapalIeIbHbIX TIPSIMBIX N306paxaTh NpsMYIO U IMJIOCKOCTh HA PUCYHKE.
(0oTpe3KkoB), cepeAMHbI OTPE3Ka. Pacno3naBaTh MHOTOTpaHHUKH, TUpaMUAY, KyO,
[TonsTHs: mepecekaroluecs MIOCKOCTH, | Ha3bIBaTh UX 3JIE€MEHTHI. Jlenath pucyHoK KyOa,
nepeceKaromuecs npsmMasi ¥ IioCKoCTb. | MUPaMUbl, HAXOJAUTh OIIMOKU B HEBEPHBIX
3HaKOMCTBO C MHOTOTPAaHHUKAMH, N300paKeHMsIX. 3HAKOMUTBCS C CEUCHUSIMH, C
n300pakeHre MHOTOI'PaHHUKOB Ha METOJIOM CJIE/IOB; UCII0JIb30BaTh I OCTPOCHUS
PHUCYHKaX, Ha MPOEKIIUOHHBIX CEUeHMsI METO/ CJIE/I0OB, KPAaTKO 3alUChIBATH IIATH
yepTekax. HauanbHble cBeieHus 0 KyOe | MOCTpoeHus cedeHus. Pacro3HaBaTh BUJ| CEYEHUS U
U IMpaMUJE, UX Pa3BEPTKU U MOJIEIIH. OTHOILIEHHH, B KOTOPBIX CEYEHUE JIENUT pedpa Kyoa,
Ceuenust MHOTOrpaHHMKOB. [loHsTHE 00 | HAXOAUTH MIIOLIA(L ceueHUs. Vcnonb30BaTh
aKCMOMAaTH4ECKOM ITOCTPOEHUH noio0ue Npu peleHnHt 3a1a4d Ha OCTPOCHHE
CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH | CEUEHHH. 3HAKOMUTBCSA C aKCHOMAaTUYECKUM
U CIIE/ICTBUS U3 HUX HOCTPOEHUEM CTEPEOMETPUH, C AKCHOMaMHU
CTEpEOMETPUH U CIECACTBUSAMHM U3 HUX.
NnnrocTpupoBaTh aKCHOMBI pUCYHKAMU U
IpUMEpaMU U3 OKPYKaoLeil 00CTaHOBKH
2 | IIpsamsble u 12 B3anmMHoe pacrnoioskeHue MpsIMbIX B AKTyanu3upoBaTh (PAKThl U METObI INITAHUMETPHUH,
IIJIOCKOCTH B IIPOCTPAHCTBE: NEPECEKAIOIINECS, pEJIEBAHTHBIE TEME, IPOBOJNUTDH aHAJIOTHH.
IIPOCTPAHCTBE. napaJuleIbHbIE U CKPELNBAIOIINECS [TepeuncnsaTe BO3MOXKHBIE CIIOCOOBI PACTIONI0KEHUS
[TapannensHoCTb npsMele. [lapannensHOCTh NPSAMBIX U JIBYX MPSIMBIX B IPOCTPAHCTBE, MIUTFOCTPUPOBATH MX
NPSIMBIX U IUIOCKOCTEHN B MPOCTPAHCTBE: Ha npuMepax. J[aBaTs onpeneneHue
IJI0CKOCTEN napaJsenbHble IpsMbIe B CKPELIUBAIOIIUXCS MPSIMBIX, OPMYIUPOBATH




MPOCTPAHCTBE; NAPALICIIBHOCTh TPEX
IIPSIMBIX; TAPAJUIEILHOCTD IPSIMOM U
IUIOCKOCTH. YTJIbI C COHANPABICHHBIMU
CTOpOHAMM; YIroJl MCXKIAY IIPAMBIMU B
npocrpanctse. [lapamiensHocTh
IJIOCKOCTEM: napajielibHbIe
IIJIOCKOCTH; CBOMCTBA NapAJIJIEIIbHBIX
mockocrei. [Ipocreitmme
IPOCTPAHCTBEHHbIE (PUTYPHI HA
MJIOCKOCTH: TETpasdp, Kyo,
napasuieJenune ; HOCTPOCHUE CeUeHUN

MPHU3HAK CKPEIIUBAIOLMINXCS PSIMBIX U IPUMEHATD
€ro IpH pellieHny 3a1ad. Pacnio3HaBaTh npusmy,
Ha3bIBaTh €€ 371eMEHThI. CTPOUTH CEYEHMSI IPU3MBI
Ha IrOTOBBLIX YCPTCIKAX. Hepe‘-II/ICJISITB BO3MOXXHBIC
CI0COOBI B3aMMHOT'O PACIIOJIOKEHUSI IPSIMON U
IUIOCKOCTH B IPOCTPAHCTBE, IPUBOIUTH
COOTBETCTBYIOIINE IIPUMEPHI U3 PEATBHOM KU3HU.
JlaBaTh ornpeneneHue napajieIbHOCTH MPSMON U
10cKoCcTH. POPMYyIUPOBATH PU3HAK
NapajuIeIbHOCTU MPSIMON U TJIOCKOCTH,
YTBEPKJICHHE O MPSIMOM NEPECECUEHHUS] ABYX
IUIOCKOCTEH, MPOXOIALINX Yepe3 MapaijiesibHbIe
npsiMble. Pemate mpakTHueckue 3aj1aun Ha
MOCTPOEHUE C€UeHUI MHOTOTpaHHUKa. OOBSACHATH
CJIy4ay B3aUMHOTO PacloiI0XKeHHs MIIOCKOCTEH.
JaBaTp onpenienieHue napajyieabHbIX MIOCKOCTEN;
MIPUBOAUTH PUMEPHI U3 PEATBHON KU3HU U
OKpYyXarolei 00CTaHOBKH, WILTIOCTPUPYIOLTHE
MapajuiebHOCTh IIOCKOCTEN. M croap30BaTh
MIPU3HAK NapaJJIEIbHOCTH JIBYX INTIOCKOCTEH,
CBOMCTBA MapajuIeNIbHBIX INIOCKOCTEN P PELICHUN
3aga4 Ha octpoeHue. OOBACHATH, UTO HA3bIBACTCS
NapajuieIbHbIM IPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS POSKTUPOBAHUE (PUTYP HA TIIOCKOCTb.
N306paxaTh B mapaiiebHON MPOESKIIUU Pa3TUIHbIE
reomerpuueckue purypsl. MoaeanpoBaTh peaibHbIE
CUTYALIMH Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh
IIOCTPOEHHBIE MOJIENN C UCTOJIb30BaHUEM
r€OMETPUYECKUX NMOHATUH. Mcnonbs3oBaTh pu
pEILIEHNN 3a7a4 Ha TIOCTPOEHUE CEUEHUH TIOHATHE
napajuieIbHOCTH, IPU3HAKU U CBOMCTBA
napajuieIbHbIX MPSMBIX HA MJIOCKOCTH

[lepnieHauKynsipH
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[leprieHIUKYIAPHOCTD NPAMOU U

AKTyanu3upoBaTh (PAKThl U METObI INITAHUMETPUH,




OCTb HpSIMBIX nu
IJIOCKOCTEN

IIJIOCKOCTH: TIEPIICHIUKYIISIPHBIC
HPsIMBIE B IIPOCTPAHCTBE, IIPSIMbIE
napajjiaejbHbI€ U NEPIECHANKYISIPHBIE K
IIJIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH IIPSAMOM U
IJIOCKOCTH, TEOPEMA O MPSAMOI
MEPIECHIUKYIISIPHON TIIIOCKOCTH
[IepnieHauKyIsIp ¥ HAKIIOHHBIE:
PacCTOSAHHE OT TOYKH [0 IJIOCKOCTH,
PacCTOAHHE OT MPSMOMU [0 INIOCKOCTH

pEJeBaHTHBIE TEME, IPOBOJAUTH AHAJIOTHUH.
OOBACHATDH, KAKOW yroJl Ha3bIBAETCS YTJIOM MEKIY
NIEPECEKAIOIUMUCS IIPSIMBIMU, CKPEILMBAIOIIUMHUCS
IIPSIMBIMU B ITPOCTpaHCTBE. J/laBaTh onpeneneHue
NEPIEeHIUKYISPHBIX MPSAMBIX U IPSIMOH,
MEPIECHINKYIISIPHON K MIIOCKOCTH. HaxoauTh yriisl
MEX/1y CKPELIUBAIOLUIUMUCS NPSIMBIMH B KyOe U
nupamue. IIpuBoanuTe npuMepsl U3 peaabHON
JKU3HU U OKpYy’Karoleil 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE NEPIEHANKYISIPHOCTD MPSMBIX B
IIPOCTPAHCTBE U NMEPIEHIUKYIAPHOCTD MIPAMOH K
II0CKOCTH. POPMYIMPOBAaTh MPU3HAK
NEePHEHANKYJIIPHOCTH MIPSAMOM U TIOCKOCTH,
PUMEHSTH €r0 Ha MPaKTUKe: OObSICHSITh
NEePIEeHIUKYIAPHOCTh pedpa Kyda 1 TuaroHaiu ero
TPaHH, KOTOPas €T0 HE COAEPIKUT, HAXOAUTD JUINHY
JMaroHaau KyOa. BelauciasTs BEICOTY NpaBUIIBHOM
TPEYTrOJIbHON Y MPaBUIILHOM YETHIPEXYTOJIbHOM
nupamuz 1o anuHaM pédep. PemaTs 3amaun Ha
BBIYHCIICHUS, CBSI3aHHBIE C MIEPIIEHAUKYIIIPHOCTBIO
IPSIMOU U IUIOCKOCTH, C UCIIOIb30BAaHUEM IIPU
peLIeHUH TUIAHUMETPUUECKUX (PaKTOB U METO/IOB.
OOBACHATD, YTO HA3BIBAIOT NEPIEHAUKYIIIPOM U
HAKJIOHHOHM U3 TOYKHU K IUIOCKOCTH; IIPOEKIUEN
HAKJIOHHOHM Ha INIOCKOCTh. OOBACHATD, UTO
Ha3bIBAETCS PACCTOSIHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX 1y MapajuIeIbHBIMU IUIOCKOCTSAMM; MEKIY
IIPSAMOY U NapaJlJIEIbHON €U MIIOCKOCTBIO; MEXKIY
CKpELIUBAIOIIMMUCSA IpsAMbIMU. HaxonuTs 311
paccTosiHUA B IPOCTHIX ClydasX B KyOe, MupaMue,
npusMe. MoaenupoBath peajbHble CUTYallMu Ha
A3bIKE TEOMETPUU, UCCIIEI0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOIB30BAHUEM M€OMETPUUECKUX




NOHATUHI. MCrIob30BaTh NP pELLIEHNH 3a/1a4 Ha
nocTpoeHue ceueHuii Teopemy Iludaropa, cBoiictsa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Yrael Mmexay
MPSIMBIMH U
IUIOCKOCTSIMU
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VYTIubl B IPOCTPAHCTBE: YIOJ MEXAY
IIPSIMOM M TUIOCKOCTBIO; IBYTrPAHHBIN
yToJ1, JINHEWHBIN yroJl IBYTPaHHOIO
yriaa. [lepnesauKyssspHOCTh
MJIOCKOCTEM: TPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
mockocteil. Teopema o TpéEx
HEepIEeHIUKYIsIpax

AXTyanu3upoBaTh (PaKThl U METObI INITAHUMETPUH,
peeBaHTHBIE TEME, IPOBOAUTH AaHAJIOTUH. /[aBaTh
OIIPEJCIICHUE YIJIa MEXAY IIPSAMOM U IJIOCKOCTBIO,
(bopMynupoBaTh TEOPEMY O TPEX NMEPIEHAUKYISIPAX
1 o0patHyto K Heill. HaxouTe yroa Mexty npsiMoi u
IIJIOCKOCTBIO B MHOTOTPaHHUKE, PACCTOSIHUE OT
TOYKH JI0 NIPSIMOY Ha IUNIOCKOCTH, UCIIOJIb3Ys TEOPEMY
0 Tpéx neprneHaukynsapax. [[poBoauTs Ha yepTexe
NEPHEHANKYJIAP: U3 TOYKH Ha MPSAMYIO; U3 TOUYKH Ha
IUIOCKOCTB. J[aBaTh ONpenencHue IByrpaHHOrO yriia
U €ro 37eMeHTOB. OOBICHATH PAaBEHCTBO BCEX
JMHENHBIX YIJI0B AByrpaHHoro yria. Haxoouts Ha
YyepTesKe ABYTPAHHBIN yroJl npu pedpe nupaMupl,
IIPU3MBI, Tapajulenenunena. JlaBare onpeneneHne
yria MEeXIy IIIOCKOCTAMU. J[aBaTh ONpeaesieHue U
(GopMynupoBaTh MPU3HAK B3aUMHO
NEPIEeHIUKYIAPHBIX INIOCKOCTeW. HaxoauTs yrisl
MEXy INIOCKOCTSIMH B KyOe M UpaMuJe.
Hcnoiip30BaTh IpH PELLICHUH 331a4 OCHOBHBIE
TEOPEMBI U METO/IbI INITaHUMETPUU. MoaenupoBarhb
pEalIbHbIE CUTYallUX HA SI3bIKE TEOMETPUH,
MCCIIE0BATh IOCTPOEHHBIE MOJIENIH C
MCII0JIb30BAHUEM T€OMETPUUYECKUX MTOHATHIA.
HcnoJip30BaTh IpH PELICHNN 3aJa4 HA IIOCTPOEHUE
CE€YECHUH COOTHOLICHHS B IIPAMOYTOJIBHOM
TPEYrOJIbHUKE

MHororpaHHuku
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Ilonstue MHOTI'OTrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOTOTI'paHHHUKA, BBITYKJIBIC
1 HCBBIITYKJIBIC MHOT'OI'PAaHHUKH,
pa313épTKa MHOT'OTrpaHHUKaA. HpI/IBMaI n-

AKTyanu3upoBaTh (PAaKTbl U METO/bI INITAHUMETPUH,
pesieBaHTHbIE TeMe, IPOBOIUTH aHayloruu. JlaBaTh
OTIpEeIeNIEHUE NIapajlIeseNuIea, paclio3HaBaTh €ro
BU/Ib U U3y4aTh CBOiCTBA. [laBaTh onpeneneHue




yroJjibHasi IpU3Ma; I'PaHu U OCHOBAaHMUS
IPU3MBL; IIpsIMasi ¥ HAKJIIOHHAs! IPU3MBI;
O0KOBas M MOJHAs TOBEPXHOCTh
npusMsl. [lapamnenenunen,
IIPSAIMOYTOJIBHBIN MTapajuIeIenuIe] 1
ero coicrtsa. [Impamuna: N-yrosbHas
NUpaMKJia, TPaHU U OCHOBaHUE
NUpaMU/Ibl; OOKOBas M TTOJTHAS
MOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas mupamMuga. JIeMEHTHI
npu3Mbl U nupaMusl. [IpaBuiibHbIe
MHOTOTPaHHHUKU: TIOHATHE TPAaBUIBHOTO
MHOTOTpaHHUKA; TPaBWJIbHAS MTPU3Ma U
MpaBWJIbHAS TMPaMU/Ia; IPABUIIbHAS
TpeyrojbHas MupaMuja U MpaBUIbHBIN
TeTpa’p; kyo. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX:
OKTadIp, JOAEKASAP U UKOCAIP.
CuMMeTpus B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOYKH,
PSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPUHU B TUPAMHUJAX,
napajuleIenuIe1ax, IPaBUIbHbIX
MHOTOrpaHHUKaX. Berancienue
3JIEMEHTOB MHOT'OI'PaHHHMKOB: PEOpa,
nuaroHaiu, yrisl. [Tnomans 60koBoi
IIOBEPXHOCTHU U MOJHON IIOBEPXHOCTU
IPSIMOM IPU3MBI, TUIOIIAIb OCHOBAHUM,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
npsMoit mpusmel. [Inomane 6GokoBoit
IIOBEPXHOCTU U TIOBEPXHOCTH
IIPABWJIBHOM NMMPaMUIbI, TEOPEMA O
I0Iaau O0OKOBOW MOBEPXHOCTH

NMPaMM/Ibl, paclio3HaBaTh BUJIbI IUPAMUJ,
dbopMynupoBaTh CBOUCTBA pEOEp, TPaHEH U BHICOTHI
IIpaBUJILHOM nupaMuabl. HaxoauTs miomans
NOJIHOM ¥ GOKOBOM MOBEPXHOCTH MHUpaMHIbL. JlaBaTh
OIIpe/IeIICHNE YCEeYEHHON TpaMuUIbl, Ha3bIBATh €€
1eMeHTbl. POPMYIHPOBATH TEOPEMY O IUIOLIAAN
OOKOBOI IOBEPXHOCTH MPABUIBLHOMN yceuEHHOM
nupamusl. Pemares 3a1aun Ha BEIYHCIICHUE,
CBSI3aHHBIE C MUPAMMJIAMH, & TAK)KE 3a/1a4U Ha
IIOCTPOEHNE ceueHuH. J[aBaTh OnpeaeneHre Ipu3Msl,
pacrno3HaBaTh BUbI PU3M, H300paxaTh MPU3MBbI Ha
yeprexe. HaxoauTh mioma s NoaHON Miiu 60KOBOM
MTOBEPXHOCTH MPU3MBL. M3y4aTh COOTHOIIEHUS
DOiinepa juig yncna pédep, rpaHeit U BEpUIMH
MHOTOTpaHHUKa. M3yyaTh BUABI IPaBUIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUSA U KOJIUYECTBO
rpanei. M3ydatb CHMMETPHIO MHOTOTPAaHHUKOB.
OOBACHATH, KAKHE TOUKH HA3bIBAKOTCS
CUMMETPUYHBIMHA OTHOCUTEIIBHO TaHHOM TOYKH,
IPSIMON WM IIJIOCKOCTH, YTO Ha3bIBAIOT LEHTPOM,
OCBIO MJIM IUNIOCKOCTBIO CUMMETPUU (QUTYPBHI.
[TpuBOANTE PUMEPBI CUMMETPUYHBIX (UTYD B
apXUTEKType, TEXHUKE, Tpupoe. MoaenupoBarhb
pEalIbHBIE CUTYaLlUX Ha SI3bIKE TEOMETPUH,
HCCIIE0BATh IOCTPOEHHBIE MOJIENH C
MCII0JIb30BAHUEM T€OMETPUUYECKUX MTOHATHIH,
UCIOJIb30BATh M0J001E MHOIOI'PaHHUKOB




YCEUYEHHOM MUPaMU/IbI
OO6BEMBI 9 [onsitue 06 06BEMe. OO6BEM AKTyanu3upoBaTh (PaKThl U METO/bI INITAHUMETPUH,
MHOTOTPaHHUKOB UPaMU/IbI, IPU3MBbI peneBaHTHBIE TeMe. OOBACHATh, KaK U3MEPSIOTCS
00BEMBI TEJ, MPOBOJISI AHATIOTHUIO C U3MEPEHUEM
TJI0MAIeHi MHOTOYTOJIbHUKOB. DOPMYIIUPOBATH
OCHOBHEIE CBOMCTBa 00hEMOB. M3ydaTh, BEIBOIUTH
dbopmynsl 00bEMA TPIMOYTOIEHOTO
napajuiejenumnesa, Mpu3sMbl U MUPAMU/IBI.
Berancnsate 00b€M NPU3MBI U TIMPAMUIBI TI0 UX
aneMmeHTaM. [IpuMeHsaTs 00BEM IS peleHus
CTEPEOMETPUUECKUX 3a]1a4 M JIJIsI HAXO0XKICHUS
TeOMETPUYECKUX BeIMYrH. MoIenmupoBaTh peaabHbIe
CUTYaIIMH Ha SI3bIKE TE€OMETPHH, UCCIIE0BATh
MOCTPOEHHBIE MOJIENU C UCTOJIb30BaHUEM
reOMETPUYECKUX TOHATHI
[ToBTOpEHwMeE: 4 [TocTpoeHue ceueHuii B CTpouTh C€YeHE MHOTOTPAaHHUKA METOJIOM CJIEOB.
CEYEHMH, MHOTOrpaHHUKe. Beruncnenue JlaBaTh omnpeneneHne pacCTOSHUS MEX Ty (Urypamu.
paccTosIHUS U pacCTOSTHUAN: MEXy ABYMS TOUKaMu, oT | HaxoauTs paccTossHre MexX Ty apaieIbHbIMU
YTJIBL TOYKH 10 MPSIMOM, OT TOYKH J10 IJIOCKOCTSIMU, MEXAY INIOCKOCTBIO M TapAJIIEIbHON
IJIOCKOCTH; MEXY CKPEIIMBAIOIIUMHUCS | €d MPSAMOM, MEX1Y CKPEIINBAIOIIUMUCS IPSIMBIMH.
npsMbIMU. Berunciienue yrinoB: Mexay | CTpOWTb JUHEHHBIN yroJl ABYrpaHHOTO YIJia Ha
CKpEUIMBAIOIINMUCS IPSIMBIMHU, MEXY | YEPTEKE MHOIOTPAHHUKA U HAXOJUTh €r0 BEJIUYHHY.
IPSIMOM M TUIOCKOCTBIO, IBYTPaHHBIX HaxoauTp yriel Mexay IOCKOCTSIMU B
YIJIOB, YIJI0B MEXAY INIOCKOCTSIMU MHOTOIPaHHUKAX
OBUIEE 68
KOJIMYECTBO
YACOB I10

[TPOTPAMME




11 KVIACC

Ne | HaumenoBanue  KouimuecTBo DJIEKTPOHHbBIE OcHOBHOe coJepKaHue OcHOBHBIE BH/bI 1eSIT€IbHOCTH 00YYaIOLIUXCS
n/m | pa3iejoB U TeM 4acos (undposbie)
NPOrpaMMblI o0pa3oBaTesbHbIE
pecypcsl
1 Tena Bpaienus 12 Cdepa u map: ueHrp, paauyc, AXTyanu3upoBaTh (PAKThl U METO/BI INITAHUMETPUH,

JTUaMETp; TUTOIIA/Ib TOBEPXHOCTH
cdepsl. BzanmHoe pacrosioxeHue
cdepsl U TUTIOCKOCTH; KacaTelbHas
MJIOCKOCTH K cdepe; iomaas chepsl.
N3obpaxenue chepsl, mapa Ha
mwiockocTu. CeueHus mapa

pelieBaHTHBIE TEME, MPOBOIUTH aHANOTUU. /aBaTh
omnpeneneHus cepsl U mapa, ux 1eHTpa, paauyca,
muamertpa. Onpenensarts chepy Kak Gurypy
BpalieHus okpykHocTu. MccnenoBars B3auMHoOE
pacmosioxxeHnue chepsl U IIIOCKOCTH, IBYX cdep,
WJUTFOCTPUPOBATH 3TO HA YepTEeKaxX U PUCYHKAX.
dopMynHpoBaTh ONpeIeTIeHNEe KacaTeIbHOU
MIJIOCKOCTH K cepe, CBOMCTBO M MPU3HAK
KacaTeJIbHOM INTOCKOCTH. 3HAKOMHUTHCS C
reoIe3NYECKUMH JTUHUSIMH Ha cepe

[unuaapuyeckas MOBEPXHOCTb,
00pa3yromue MUIHHIPUICCKOM
MOBEPXHOCTHU, OCh IMJIMHAPUYECKOMN
noBepxHocTu. LunnHap: ocHoBaHus
1 OOKOBast MOBEPXHOCTb,
oOpa3ymolas 1 oCb; IIOMAIb
OOKOBOH M MOJHOM IMMOBEPXHOCTH.
N3o06paxenre nmuaInHApa Ha
TIOCKOCTH. Pa3BEépTka numuaapa.
CeueHns nuiInMHIpa (MIOCKOCTHIO,
napajuieIbHON Win
NEPIECHIUKYISIPHOM OCH LIMITUH/IPA)

OOBACHATH, YTO HA3BIBAIOT IIUJIMHAPOM, HA3bIBAThH
ero ajeMeHThl. M3ydaTh, 0OBACHITH, KaK MOJTYIUTh
HWIMHAP MyTEM BpallleHUs NPSIMOYToJIbHUKA.
BpI1BOIMTE, MCTIOJIB30BATh (DOPMYITBI JISI
BBIYMCIICHHS TUIOIIAAX OOKOBOM TTOBEPXHOCTH
uunuHapa. M3yuyaTs, pacno3HaBaTh pa3BepTKy
nuauHapa. M300pakarh MUJIMHIP U €70 CEUCHUS
IJIOCKOCTBIO0, MPOXOIAIIEH Yepe3 ero och,
napajuieIbHON WK NMEPIEHIUKYIISIPHON OCH.
Haxomute miomanu stux cedyenuii. MoenupoBarhb
peanbHbIE CUTYalluU Ha A3bIKE T€OMETPHUH,
HCCIIEI0BATH TOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM T€OMETPUUYECKUX TTOHITUI

Konudeckasi ToBepXHOCTb,
o0Opa3yroIine KOHHIeCKOM

O6T>$ICHSITB, KaKOC€ TCJIO HA3BIBAIOT KPYT'OBbIM
KOHYCOM, Ha3bIBATb €T'0 3JICMCHTHI. I/I:«:yanL,




IIOBEPXHOCTH, OCh U BEPILINHA
KOHHYecKol nosepxHoctu. Konyc:

OCHOBaHHE U BEpILINHA, 00pa3yromias

1 OCh; IIOIIAah OOKOBOH U ITOJIHOM
IIOBEPXHOCTHU. Y CEYEHHBIN KOHYC:

o0pasyromye 1 BbICOTa; OCHOBAHUS U
00KOBas MOBEPXHOCTH. 300pakeHue

KOHYycCa Ha IUIocKocTu. Pa3BépTka
koHyca. CeueHus KoHyca
(TJI0CKOCTBI0, MapaIeIbHOMN
OCHOBAHHIO, 1 IJIOCKOCTBIO,
IPOXOJIAIEH Yepe3 BEPIINHY)

0OBSACHATH, KaK MOJIyYUTh KOHYC IIyTEM BpallleHus
OPSMOYTOJIBHOTO TpeyroyibHuKa. M300paxars KOHyC
U €r0 CEYEHUS IUIOCKOCTbIO, IPOXOIALIEH uepes ocCh,
U IJIOCKOCTBIO, IEPICHAUKYIISIPHON K OcH. M3yuarts,
pacrno3HaBaTh pa3BEPTKY KOHyca. BriBOaUTH,
MCII0JIb30BaTh (POPMYJIBI JUIsl BBIYMCIICHUS TUIOLIAU
00KOBOH MOBEPXHOCTH KOHyca. HaxouTs miiomaau
CEUEHUH, TPOXOAIINX Yepe3 BEPIIMHY KOHYCa WIH
NEePNEeHIUKYIAPHBIX ero ocu. OOBACHATh, KaKoe
TEJIO HA3bIBAETCs yCEUEHHBIM KOHycoM. M3yuaTs,
00BSACHATH, KaK €ro NOJYyYUTh IYTEM BpalllEHUs
NPSIMOYTOJIbHOM Tpanenuu. BelBoAUTh, IPUMEHATH
dbopmyy JUTsl BEIYUCICHUS TUTOTIaan OOKOBOM
MOBEPXHOCTU YCEUEHHOTO KOHYCa

KomOunamms Ten BpareHus u
MHOTOTpaHHHKOB. MHOTOTpaHHUK,
OTIMCaHHBIN 0KOJI0 cepsl; chepa,
BITMCaHHAsl B MHOTOTPaHHUK WU B
TEJIO BPAIICHUS

AxTyanu3upoBaTh (HaKThl U METO/IbI INITAHUMETPUH,
pEIIEBAHTHBIEC TEME, IPOBOAUTH aHAJIOTUu. Pemare
CTEPEOMETPUYECKHUE 3a]a4H, CBS3aHHBIC C TEIAMHU
BpAILCHUs, IOCTPOCHUEM CCUCHUH TEJl BPALLIEHUS, C
KOMOMHAIMSMHU TeJl BPAIlEHUsI 1 MHOTOIPaHHUKOB
Ha HaXO0KJIEHUE N€OMETPUYECKUX BEITMYHH.
Hcnoip30BaTh IPH PELIEHUN CTEPEOMETPUYECKUX
3ajjay IJIaHUMETpHUUYecKre (PaKkThl U METO/IbI 3aa4u
Ha BBIYNCIICHHE U 10Ka3aTelIbCTBO. MoienupoBarh
pEalIbHbIE CUTYallUX HA SI3bIKE TEOMETPUH,
HCCIIE0BATh IOCTPOEHHBIE MOJIENH C
MCII0JIb30BAHUEM T€OMETPUUYECKUX MTOHITUM

O0BEMEBI TEN

ITousgTtue 06 06béMe. OCHOBHEIE
cBoiicTBa 00BEMOB Tell. O0BEM
MUIMHIpa, KoHyca. O0BEM 11apa u
iomaab chepol

AKTyanu3upoBaTh (PaKThl U METOAbI INITAHUMETPUH,
pEJIEBAHTHBIE TEME, IPOBOJNUTD aHAJIOTHH.
BbIBo1uTh, UCTIONIB30BaTh (POPMYIIBI 0OBEMOB:
IPU3MBI, HWIMHAPA, THPAMUbI, KOHYCA; YCeUEHHOU
IUPAMUJIBI U yCeUEHHOTO KOHyca. Pemars
CTEPEOMETPUUYECKHUE 3a]aul, CBS3AHHBIE C
BbIUKCIIeHUEM 00bEMOB. DOpMyIHpPOBaThH




OIIpe/IeJICHUE IIapOBOI0 CErMEHTA, IIAPOBOT0 CIIOs,
IapoBOTO cekTopa. IIpumMenarTs GopmyInbl Ist
HaXOXXJCHUsI 00BEMOB IIAPOBOTO CETMEHTA,
11apOBOI0 CEKTOpa

[TonoGHbIe TENa B IPOCTPAHCTBE.
CoOTHOIICHHS MEXTY TUTOIIAISIMHA
MOBEPXHOCTEH, 00bEMAMHU 11O 100HBIX
TeI

Pemiats crepeomeTpuueckue 3aaun, CBsI3aHHbBIE C
00BEMOM mIapa ¥ 1mIomaaso chepsl. MoaennpoBars
PCATBHBIC CUTYalluu Ha A3BIKC I'COMCTPUMH,
HCCJIEI0BATh MOCTPOEHHBIE MOJIENH C
HCII0JIb30BAHUEM I'COMETPUUCCKUX HOHATHH.
AKTyaJ'II/ISI/IpOBaTI) q)aKTBI 1 MCTOABI INITAHUMETPUH,
PCICBAHTHBIC TEMEC, ITPOBOJUTH aHAJIOTHUH. Pemrate
CTepeoMeTpUUYECKUE 3aJ]aui, CBS3aHHBIE C
COOTHOIIEHHEM 00BEMOB U MIOBEPXHOCTEH MOA0OHBIX
TeN B MpocTpaHcTBe. MoAeTMpOBaTh peaibHble
CUTyalliu Ha A3BIKE T'COMETPUH, UCCIICI0BATH
MOCTPOEHHBIE MOJIENIU C MCTOJIb30BaHHEM
FeOMETPUYECKUX TTOHATHI

Bekrtops! u
KOOpPJIMHATHI B
MIPOCTPAHCTBE

10

BekTop Ha MIIOCKOCTH U B
npoctpaHctBe. CroxxkeHue u
BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha yucio. Paznoxenue
BEKTOPA MO0 TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio
napauenenunena. Pemenue 3agaud,
CBSI3aHHBIX C IPUMEHEHUEM IPABUI
JIEUCTBUNA C BEKTOPAMH.
[IpsiMoyronpHas cucteMa KOOpAUHAT
B npocTpanctee. KoopanHatsl
BeKkTopa. [Ipocreimue 3aqaun B
KOOPAMHATAX. YTOJI MEXIY
BekTOpaMu. CKansipHOe
MIPOU3BECHHUE BEKTOPOB.
Briuncnenue yrioB Mexay OpsiMbIMU

AxTyanu3upoBaTh (HaKThl U METO/IbI INTAHUMETPUH,
pelieBaHTHbIE TEME, POBOIUThH aHAJIOTHH.
OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.
DopMyaMpOBaTH MIPABUIIO MapalIeNIeNuIea Npu
CJI0EeHUH BeKTOpoB. CKIIa/IbIBaTh, BHIYUTATH
BEKTOPBI, YMHOKATh BEKTOP Ha yucio. M3ydars
OCHOBHBIE CBOMCTBA 3TUX oreparuii. JlaBatb
oTpe/eNieHrue IPSIMOYTOJIbHOM CHUCTEMBI KOOPJIMHAT B
npocTpaHcTBe. BbIpa3uTh KOOpAMHATHI BEKTOPa
yepe3 KOOpIAUHATHI €ro KOHIIOB. BBIBOIUTS,
MCIO0JIb30BaTh (hOPMYINy UTMHBI BEKTOPA U
pacCTOsIHUS MEXy TOUKaMu. BeipaxkaTtb ckansipHoe
IIPOU3BE/ICHNE BEKTOPOB YE€pPE3 X KOOPAUHATHI,
BBIYHCTISTH YTOJ MK ABYMSI BEKTOPaMH, TBYMSI
npsiMbIMUA. HaxoauTh yros Mexay mpsMoi u
IUIOCKOCTBIO, YTOJI MEXY ABYMS IJIOCKOCTAMU




U wiockoctsiMu. Koopaunartho- AHAJTUTUYECKUMU METOoJaMu. BBIBOIUTE,
BEKTOPHBIN METO/I IIPU PEILICHUU UCII0JIL30BaTh (DOPMYITY PACCTOSIHHUS OT TOUKH JIO
F€OMETPUYECKUX 33124 IJIOCKOCTH
[ToBTOpeEHue, 7 OcHoBHbIe (UTYpHI, PaKThl, TEOpEMBI | PemaTs mpocTeiiue 3a1a4i Ha HAX0XKACHHUE JUIUH U
00o0menue, Kypca IUIaHUMETPUH. 3a7auu YIJIOB B TEOMETPUICCKUX (DUTYpaX, IPUMECHSTh
CUCTEMaTH3AIUS MJIAHUMETPUHU ¥ METOIBI UX teopemy [Tudaropa, TeopeMbl CHHYCOB U KOCHHYCOB.
3HaHUH pemtenus. OCHOBHBIC (DPUTYHI, Haxoauth miiomniaar MHOTOYTOJIbHUKA, KpyTa.
(bakThI, TEOPEMBI Kypca Pacnio3naBath nmoo0HbIE GUTYPHI, HAXOAUTH
CTEpeOMEeTpUHU. 3a1auu OTHOUIEHUS IIMH U 1uionanei. Mcnosb3oBars npu
CTEPEOMETPUH U METOBI UX pelIeHNr CTePEOMETPUIECKUX 3a7a9 (PaKThl U
perieHus METO/IbI TIJTAHUMETPUH
OBUIEE 34
KOJIMYECTBO
YACOB IO

[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoJubnubie
Bcero P
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TpOoCcTpaHcTBo. [IpaBmia
M300paKeHNs Ha PUCYHKAX: N300paKeHUs
HHOCKOCT@I)’I, nmapajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

IlonsThs: MEPpECCKArOIMECHA IIIIOCKOCTH,
nepeCcCKaronmecs npsamas U MI10CKOCTb

IlousTus: MEPECCKAOIHECA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

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

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX




[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

8 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEpPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUN

10 CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOE pacnosiokeHue npsiMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajuleNibHble U CKpPEIIUBAIOIIUECcs IpsIMbIe
[TapanienbHOCTh NMPSAMBIX U TIOCKOCTEN B

12 IIPOCTPAHCTBE: MapasliesIbHbIEe IPSIMBIC B
IIPOCTPAHCTBE; NapalIeIbHOCTb TPEX
IPSIMBIX
[TapannenbHOCTh NPSMBIX U TIJIOCKOCTEN B

13 npoctpaHctse: [lapannensHocTs npsMoi u
IJIOCKOCTH

14 VYTisl ¢ coHanpaBJIeHHBIMU CTOPOHAMU

15 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16 Yroa Mex Iy IpsAMbIMU B IPOCTPAaHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasJiesibHble III0CKOCTH

18 CpolicTBa napayuIeIbHBIX INIOCKOCTEN

19 [IpocTeiimme mpocTpaHCTBEHHBIE GUTYPHI Ha
IUIOCKOCTHU: TETpadp, KyO, napasiesenumne

20 ITocTpoenue ceuenuii




21

[Toctpoenue ceueHui

KonTtponsHas padora o Teme "[Ipsimbie u

22 MIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTER"

23 [lepneHMKyYISIPHOCTD NPSMOMN U IVIOCKOCTH:
MEPIEeHIUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU

o5 [IpsimMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTU

26 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOM U
IIJIOCKOCTH

28 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsiMOii EPIEHANKYIISIPHO M
IIJIOCKOCTH

30 TeopeMa o mpsMOU NEPIICHANKYIISIPHOM
IIJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM JI0 IJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIIOCKOCTH

33 [lepnieHIuKyIIIp M HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHHUEC OT




IPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

35 VYTi1bl B IPOCTPAHCTBE: YTOJ MEXIY IPSIMON
U IJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTO yIiia

38 [lepneHMKYISIPHOCTD INTIOCKOCTEN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTEM

39 [lepneHMKYISIPHOCTD INTIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

40 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEHIUKYISIPHOCTH BYX IIJIOCKOCTEN

41 Teopema o TpEX mepHeHANKYIIApax

42 Teopema o TpEX mepHEHANKYIIPAX

43 Teopema o TpEX mepHeHANKYIIApax
KonTtponsHas pabota no temam

44 "[leprieHIUKYASIPHOCTD IPSIMBIX U
mockocTel" U "YTibpl MEXly NPSIMBIMU U
MJIOCKOCTAMU"
[lonaTHEe MHOTOTpaHHUKA, OCHOBHbIE

45 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIble MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46 [Ipusma: N-yronpHas npusma; rpaHu U




OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pu3Mbl; OOKOBAs U TOJHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, IpsIMOYTOJIbHBIN
napajuleJIenuIe]l ¥ ero CBOMcTBa

48

[Inpamuia: N-yrojipHasi NIMpaMKuIa, TPaHA U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJHAS
IIOBEPXHOCTh IUPAMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMuaa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUPaMHUIA;
MIpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
IIPABUIIBHBIN TETPasdIp; KyO

50

[IpencraBneHune o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadpP, JOJICKAdIP U
HUKOCadIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIHO TOYKH, IPSMOM, TIIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPAaHHHUKOB:
pEOpa, TuaroHau, yribl

53

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, Teopema 0 OOKOBOI
IIOBEPXHOCTHU MPSAMOM IIPU3MBI




[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,

>4 TeopeMa O IJIOIMIA I OOKOBOM MOBEPXHOCTH L
YCEUYEHHOM MUpPaMU/IbI
55 KonTtposnsHas paboTa o teme 1
"MHororpaHHuKu"
56 [onsitne 06 06BEMeE 1
o7 O06BEM nupamMuibl 1
58 O0BEM mupaMuIBI 1
59 O0BEM mUpamMuIBI 1
60 O0BEM mUpamMuIBI 1
61 OO0BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KonTtponbHas padota o teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
65 3HaHui. [locTtpoeHue ceueHmii B 1
MHOTOT'PaHHUKE
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHWH. BbIYKCIICeHNE pACCTOSHHIA: MEXTY
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1
TOYKH JI0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Htoroas koHTpoJbHas paboTa 1
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
68 3HaHMW. Beruncnenue yrios: Mexay 1

CKPCUHIUMBAOIHUMHUCS ITPAMBIMHA, MCKIAY




MPSAMOM U TJIIOCKOCTBIO, IByTPAHHBIX YIJIOB,

YIJI0B M@Ky MII0CKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrtpoabubie | IlpakTnueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 Cdepa u map: neHTp, paanyc, AMaMeTp; MIoIaab 1
MTOBEPXHOCTHU chepsl
) B3anmuoe pacnosiosxeHue cepsl U II0CKOCTH; 1
KacaTesbHasl INIOCKOCTh K cepe; miomans chepbl
3 N3obpaxenue chepsl, mapa Ha miaockocTu. CeueHus 1
mapa
Hunuaapuyeckas MoBepXHOCTb, 00pa3yrolne
4 IUJTHHIPUYECKON MOBEPXHOCTH, OCh ITUIMHAPUIECKON 1
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTb,
5 00pa3zyroias 1 0Ch; IJIOMAIs OOKOBOU M MOJTHOU 1
MTOBEPXHOCTHU
N3obpaxenne muinHApa Ha TI0CKOCTH. Pa3BépTka
6 nunuHapa. CedeHus MurHIpa (TUI0CKOCTHIO, 1
napajyuieNbHON WM HepreHANKYISIPHON OCH IIUIMHPA)
Konunueckas HOBepXHOCTh, 00pa3yroIIle KOHHYECKOI
7 MMOBEPXHOCTHU, OCh U BEPIINHA KOHUUECKOH 1
MMOBEPXHOCTHU
3 Konyc: ocHOBaHMe U BepiIrnHa, 00pa3yromias u oCh; 1

iomaiab OOKOBOI U MOJIHOM MOBCPXHOCTHU




YcedéHHBIN KOHYC: 00pa3yonye U BBICOTa; OCHOBAHUS

° 1 OOKOBasi MOBEPXHOCTD
N3006pakenue KoHyca Ha TIOCKOCTH. Pa3BEépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, AapaJlIeIbHOM
OCHOBAHUIO, U TNIOCKOCTBIO, TPOXOAIIEeH yepes
BEpILIHHY)

11 KoMOunarus ten BpaieHuss 1 MHOTOIpaHHUKOB

12 MHororpaHHuK, ONMCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS B MHOTOTPAHHUK HJIM B TEJIO BPAICHUS

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOMCTBA OOBEMOB TET

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM 1rapa 1 womaas chepsl

16 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOIICHUS MEXKTY
TIJTOIIAISIMH TIOBEPXHOCTEH, 00bEMaMU TIOT0OHBIX TEI

17 KontponpHas padota o remam "Tena Bpamenus" u
"O6bemsb! Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOX€eHHE BEKTOpa Ha YUCIIO

21 Pa3noxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenumnena

29 Pemenue 3aay, cBsI3aHHBIX ¢ IPUMEHEHUEM TTPABHIT
JNEUCTBUN C BEKTOPAMHU
[IpssmoyronpHas cucteMa KOOPAMHAT B MIPOCTPAHCTBE.

23 Koopnaunats! Bekropa. [Ipocreiimue 3aqaun B

KOOpAuHaTax




24 VYron mexy Bektopamu. CKasipHOE TPOU3BEACHUE 1
BEKTOPOB

25 Brrurcnenue yriioB MexIy NPSMBIME U TUIOCKOCTSIMHU 1

26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN 1
TeOMETPUIECKUX 33124

97 KonTponsHas pabora o teme "BeKTOpbl 1 KOOpMHATHI 1
B IpocTpaHcTee”
[ToBTOpeHue, 06001IeHNE U cUCTEMaTU3alus 3HaHU M.

28 OcHoBHbI€ (UTYpBI, PaKThI, TEOPEMBI Kypca 1
TUTAHUMETPUHT
[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS 3HAHUH.

29 OcHoBHbIE (DUTYPBI, (PaKThI, TEOPEMBI Kypca 1
IJIAaHUMETPUU

30 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUH. 1
3amauy MIaHUMETPUU U METOIbI MX PELEeHUS

31 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alus 3HaHU . 1
3amauy MIaHUMETPUU U METO/IbI UX PELICHUS
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHU .

32 OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca 1
CTepeOMETPUU

33 Hroropas koHTpoJIbHAs paboTa

34 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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