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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 TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydYaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEaIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIICHHH W TIPOLECCOB PEAbHOIO MHpa, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[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 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs 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
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
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 TEOMETPUM KaK YacTH MHUPOBOU

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

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

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS

3



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

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 CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
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 MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojaa o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: TNApajUyleibHbIE IIPsSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  MiockocTed. [lpocreiimue mnpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJISIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IIpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSTHUE
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 MHOTOT'PaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TpaHd H
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAA TPEYroJbHAs IUpaMUIa W IPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETpPUM B NHpaAMUJAX, HapajulesIeuIenax,
MPaBUJIBHBIX MHOTOTpaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCT, obOpazyroiue UJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOocTU. KoHyc: ocHOBaHuME U BepilMHA, 00pa3yrolas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaICHUS.

[Tonsitue 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenn. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HMIUHApA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJL.

Ceuennss nwiIMHApa (HapaJiebHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTy U B pocTpaHcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BexkTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuio mapauienenunena. Pemenue 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ BeKkropamu. IIpsamoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopaumuartel Bektopa. llpocreiimmne 3amadum B
KOOpAMHATax. YToJd Mexay Bekropamu. CKalIpHOE IPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUHN T€OMETPUUYECKUX 3a1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKOW UJIGHTUYHOCTH, YBAKESHHS K
MPOILIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJa B TIOCTPOEHNUE YCTOWIMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); buzmIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP



Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a]1ad MaTeMaTHIEeCKOW HAIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhl, IOHUMAaHHUEM BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpenpl, OCO3HaHHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKUX TpolIIeMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, IOHWMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KaK CpEJICTBOM TIO3HAHHUS MUpa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJjcaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;
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e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeajiaraTb ~ KpUTEpUM I BBISIBICHUS  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpaBaTh apryMEHTAIUIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITENIHO CIUIaHUPOBAHHBIH HKCHEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICJOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBUIBIATH JNeUUUTH UH(DOpPMALMM, TAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEICTABIATH €€ B pa3NIndHbIX (popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMyHUKamu@Hvle  Oelicmeus, obecnedugarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.
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OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pEelIEHNs; COMOCTABIISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W UCIOJIb30BaTh  NPCUMYIIECTBA  KOMAaHAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOZICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvle  pezynamueHnvle  Oelicmausl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranuszanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aa4H, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4€TOM MMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH IIO03HABaTEIbHOW pedlIeKCMu Kak  OCO3HAaHMS
COBEPIIAEMBIX JAECUCTBHM W MBICIUTENIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII TIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTHYEeCKON 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
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e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD 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 MHOTOTPaHHHUKA, TIPABUILHBIN MHOTOIPaHHUK.

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

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKU; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC IbI ).

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 YEPTSHKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIY IBYyMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAaHIAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIUYHCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOIIA/ISIMU TTIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOTPAaHHUKOB.

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

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTexax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

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

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPUMEHSATh HW3YYEHHBIE IIOHATHUS B IIPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arrapara aireopsl; pemaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE LIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

14



BbluncnsaTh COOTHOIIEHUS MEXAY IIIOMIAJIMHU MOBEPXHOCTEW U 00bEMaMu
IMOTOOHBIX TE.

N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNpPETUPOBATH U NPeoOpa3oBBIBATH HWHMOPMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

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

[TpuMeHsTh TpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YIrojl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKAJISPHOE TMPOU3BEICHUE, paCKIaJblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl JUISI PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOJIBKO IIaroB PEIICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B IBHOH (hopme.

Pemartes mpocreinire reoMEeTpUYECKHE 3aJ1a4d HA TMPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amaum Ha J0OKA3aTEJILCTBO MATEMAaTHUECKUMX OTHOIICHUM U
HaxO0XXKJICHUE TCOMETPUYCCKUX BEIMYMH 10 00paslaM Wi aJlfTOPUTMaM, IPUMEHSS
WU3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOINTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIydCHHBIC 3HAHHUS Ha MPAKTHKE: AHAJIW3UPOBATH PEABHBIC
CATyallud W TPHUMEHSATh HW3YYEHHBIC ITOHATHUS B NPOLECCE IMOUCKA PEIICHUS
MaTreMaTH4ecKdn CQPOPMYJIHUPOBAHHOW MPOOJIEMBI, MOICIUPOBATh PEalbHBIC
CUTyalluM Ha A3bIKE TE€OMETPUM, HCCIEAO0BATh IIOCTPOCHHBIE MOJECIH C
HCTOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHU M TEOPEM, almnapara aareOpsl; peraTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIEC C HAXOXKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1 1
BEACHIE B CTCPEOMETPHIO 0 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 0 0 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1 0
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1 0
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1 0
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUCHMS, PACCTOSHUAS U YTJIbI 4 1 0 Et?[i?/?;f;(;ggﬁc 209637
0
0 0 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
T 12
©1d Bpatenm 0 0 https://m.edso0.ru/1c209e37
. bubnuorexa [JOK
06 5) 1 0
DEMBLTET https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 1 1
€KTOPBI U KOOPIMHATHI B TIPOCTPAHCTBE 0 0 httos://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 0 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHUs Ha PUCYHKAX: 1 0 0 bubmorexa HOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS IPAMast 1 0 0 bubmorexa HOK
> 1P Hl P https://m.edso0.ru/2d8a9¢99
U IIOCKOCTH
[TonsTHS: TIEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 0 0 Eubmrorexa HOK
> TP P https://m.edsoo.ru/db685e73
U IJIOCKOCTH
3HaKOMCTBO C MHOTOI'PaHHUKAMHU,
M300paKeHUE MHOTOI'PAaHHUKOB Ha
4 WCYHKaX, HAa IPOEKIIMOHHBIX 1 1 0 Bubmorexa OK
PHCYHKAX, P https://m.edso0.ru/a63959d
yeprexax.CrtapToBas KOHTPOJIbHAS
pabora (Tecr).
HavanbsHbie cBenenus o kyoe u
5 OUpaMUIe, UX Pa3BEPTKH U MOJEITH 1 0 0 bubmorexa [IOK
P > 11X Passep ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
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HavanbsHbie cBeieHus 0 Kyoe u

bubmuoreka [JOK

6 MMUPAMUJE, UX Pa3BEPTKH U MOJCIIH. 0
p pasBep https://m.eds00.ru/3dgffd32
CeyeHMsI MHOTOTPAHHHUKOB
ITousTHE 00 aKCHOMATHYECKOM
7 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI 0 bubmmorexa [TOK
p p pui. https://m.edsoo.ru/0cc5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HAX
TTouarre 00 akCHOMaTHYECKOM
8 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI 0 bubnmorexa LHOK
p p pHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBHS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 IOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI 0 bubmorexa LOK
P P puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTouarre 00 akCHOMaTHYECKOM
10 IOCTPOEHNH CTEPEOMETPHN: AKCHOMBI 0 bubmorexa LOK
P P pHHt: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHue IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, 0 bubnuoreka [IOK
MapaJiyieabHbIC U CKPEIIMBAOIINECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielibHbIe IPSIMBIE B 0 bubmorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapaniensHOCTh NPSMBIX
13 IJIOCKOCTEN B IPOCTPAHCTBE:! 0 bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYTl ¢ coOHanpaBlIeHHBIMU 0 bubnmoreka [JOK
CTOPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B 0 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B 0 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: 0 bubnnorexa [JOK
NapajuleIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
bu6mmoreka [IOK
1 . .
8 CBoiicTBa mapayIebHBIX TUIOCKOCTEH 0 https://m.edso0.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (GUTypHI Ha TUIOCKOCTH: TETPad 0 Bubnuorexa LTOK
P -+ TETPAAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hoctpoetiite ceuerit 0 https://m.edsoo0.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit 0 https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B 1 bubnuoreka [JOK
npoctpancte. [lapannenbHoOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyNAPHOCTD MPSMOM U
23 HH(I))CKO(;[”[I“H'}II'IG pneH UK JP;H HBIC 0 Bu6mmorexa LIOK
+ HEPHCHIMEYICD https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U 0 bubnuoreka [IOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHele U 0 bubnuoreka [IOK

NEpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/ba545966
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[Ipu3Hak nepneHuKyIspHOCTH bubmmoreka [IOK
26 . 0
IPSIMOM U TUIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH 0 bubnuorexa [JOK
IPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsmoit 0 bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit 0 bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit 0 bubnnorexa [JOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 aCPCTo;IiHeYOT "P;O‘—IKI/I 0 TUTOCKOCTH 0 bubamorera LOK
p il ’ https://m.edso0.ru/33c477d3
paccTosiHUE OT MPSIMOMH JI0 TUIOCKOCTH
[leprienAnKyNsp U HAKJIOHHBIE:
32 aCPCTo;IiI/IGYOT "P;O‘IKI/I 0 IJIOCKOCTH 0 bubamorera LOK
p f[ ’ https://m.edsoo.ru/66fefadd
paccTosiHie OT IPAMOM JI0 TNIOCKOCTH
[leprienAnKynsAp U HAKIOHHBIE!
33 a(f)CTO;IiI/IGYOT IT)OIIKI/I 0 MJIOCKOCTHU 0 bubmmorexa LIOK
p il ’ https://m.edsoo.ru/a5bh7b8e3
paccTosiHie OT IPAMOM JI0 INIOCKOCTH
[leprienAMKyIAp U HAKIOHHbIE!
34 a(f::TOSIiI/IeyOT Il)“O‘{KI/I 0 IJIOCKOCTU 0 Bubmmorexa LIOK
P f[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHMe OT IPSAMOM JI0 INIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY 0 bubnunoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ 0 bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, JUHEHHBIN YroJ 0 bubnuoreka [IOK

JIBYTPAaHHOTO yria

https://m.edsoo.ru/c7c777ed
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[lepneH IUKyYIAPHOCTD INIOCKOCTEN:

38 MpU3HAK MEePIECHIUKYIIPHOCTH B 0 bubmmorexa [JOK
P Vp AP o https://m.edsoo.ru/ec3e2da3
IIOCKOCTEH
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPpU3HAK TEePICHIUKYIIPHOCTH 1B 0 bubmorexa LHOK
P Vp AP By https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MpU3HAK TEePICHIUKYISIPHOCTH 1B 0 bubmorera [JOK
P up P v https://m.edsoo.ru/ba75dc57
TTOCKOCTEH
N bubmuorexa [JOK
41 T 0
COPEMA O TpeX HEpHERIHIEyIpax https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 T 0
COPEMA 0 TpeX HEpHERIRyIApax https://m.edso0.ru/52188a7d
bu6mmoreka [IOK
43 T & 0
COpeMa 0 Tpex TEpTIeHIMKyApax https://m.eds00.ru/9f246736
KonTtponsHas padoTa o remam
44 "TlepneHIUKYIIPHOCTD IPSAMBIX U 1 bubnuoreka [IOK
miockocter" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
NPSAMBIMU U TJIOCKOCTAMU"
[ToHnsaTHe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBINYKJIBIC H HEBBITYKJIbIC 0 bubmorexa HOK
Y yKH https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBaAHUS IPU3MBI; IIpsiMasi U 0 bubnuoreka [JOK

HaKJIOHHaA MPU3MBbI; OokoBas u
TMOJIHaA NOBEPXHOCTH MMPU3MEIL

https://m.edsoo.ru/b4ad63ad
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[Tapamienenunen, IpsMOYTOJIbHBIN

bubmuoreka [JOK

47 y 0
NapajuleIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupga: N-yroapHasi mupaMuia,

I'paHy ¥ OCHOBAHUE TIHPAMHU/IBL;
48 OOKOBas U TIOJIHAS TIOBEPXHOCTH 0 bubnuotexa LIOK
P N https://m.edsoo.ru/fblcd0a5
MUPaMUIbI; IPABHIIbHAS U yCECUEHHAS
nupaMuaa
[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHATHE TPABHIILHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHASA ITpHU3Ma 0 bubnuoreka [IOK
Y MIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpEyroJibHas MAPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTPaHHUKAX: OKTad 0 bubamorera LOK

P ’ AP, https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAdIP.
CummMeTpus B MPOCTPAHCTRE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI 0 bubnuoreka [JOK
CHUMMETPHUHU B MUPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOTPAaHHUKOB: pE€0Opa, AUaroHamIu 0 Bu6mmorexa LIOK

P - Peopa, A ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
N N bubmuoreka [JOK
53 IIOJIHOM NTOBEPXHOCTH MPSIMON 0

MPpU3MBI, IJIOIIA/lb OCHOBaHHﬁ,

https://m.edso0.ru/37d84157
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TeopemMa 0 OOKOBO MOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomans GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

bubmmoreka [{OK

>4 HHpaMHUHH’ feopema o HHOH?_aHH . 0 https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOM
nupaMuabl
55 KonTponsHas pabora no teme 1 bubnnorexa [JOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
I1
56 OHATHE 00 00BEMe 0 https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el 0 https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mHpamH LI 0 https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM mupamu el 0 https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM mupamu el 0 https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEm npH3MEI 0 https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 OObEm mpH3Me! 0 https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 0 0
OOBEM HpH3MEI https://m.edso0.ru/482d3f51
64 KonTponeHas paboTa o teme 1 bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpEHue, 06001eHNe 0 bu6mmoreka [JOK
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cucTeMaTu3anys 3HaHuH.
[TocTpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHAN: MEXIY 1 0 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bu6moreka [IOK
67 HrtoroBast KOHTpOJIbHAS paboTa 1 1 https://m.edso0.ru/b9146bc0
[ToBTOpEenHue, 0600IIEHNE
CHUCTEeMaTH3alrs 3HaHH.
Brruucnenue yriioB: Mex
68 CerH_[I/IBaIOHl}I:IrMI/ICSI HpHDfIiMH, 1 0 bubmorexa OK
. https://m.edsoo.ru/56765e8b
MEXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTIIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: neHTp, paamnyc,
1 JTMaMEeTp; TUTOIIA/Ib TOBEPXHOCTH 1 0 0 bubmorexa HOK
’ https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTelbHas IIOCKOCTh 1 0 0
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol
3 N3obpaxenue chepsl, mapa Ha 1 0 0 bubmuorexa [JOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,
oOpa3yrolne HWIHHAPUIECKON
4 noie };({)ocm Hocr; P?EI/IH NYeCcKon 1 0 0 Bubmmorexa [JOK
P ’ H P . https://m.edso0.ru/6054b8c1
noBepxHoctu.[1nomane 60koBo# U
MIOJIHOM MOBEPXHOCTH.
bu6mmoreka [JOK
5 B i : 1 0 0
XOAHOH TeCT https://m.edso0.ru/188f6216
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.
6 CeueHus LUIMH pa (HJ‘E)CKOC”?SI—O 1 0 0 bubmmorexa [JOK
H N AP ’ https://m.edsoo.ru/016e25eb
napayuienbHON UITN
MEePIEeHIUKYIIPHON OCH IIINHAPA)
7 KoHnueckas noBEpXHOCTS, 1 0 0 bubnuoreka [IOK

oOpa3ymolire KOHUIeCKOU

https://m.edsoo.ru/c94ba09b
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IIOBEPXHOCTH, OCh U BEPIIUHA
KOHMYECKOU IIOBEPXHOCTH

Konyc: ocHOoBaHue u BepvHa,

bub6mmoreka [{OK

8 06pa3y}E)1uasl u ch; JI0IA]Th 0 https://m.edso0.ru/897dd3b2
OOKOBOH | MOJHOH TIOBEPXHOCTH
VYceu€Hnsliii KoHyC: 00pa3 ue u

9 BBICOTA; OCHOB&IZI/I?[ " gOKzf;[I 0 brbmmorexa [OK

’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, 0 bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTRIO, TIPOXOISIINEH Yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u 0 bubnuoreka [IOK
MHOTOTPAHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B 0 bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [TonsTue 06 00béMe. OCHOBHEIC 0 bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca 0 https://m.edsoo.ru/5513d87b
N bubmuoreka [JOK
15 OObém wapa u oAz chepe! 0 https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. 0 bubnuoreka [IOK

CooTHOIICHUS MCXKAY IIoIagasaMu

https://m.edsoo.ru/810cfleb
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MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam 1 bubnuorexa [JOK
"Tena Bpamenus" u "O0bembr Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTy U B 0 bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmmoreka [IOK
19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB 0 https://m.edso0.ru/23f4f089
bu6mmoreka [IOK
20 ¥MHOMKEHHE BEKTOPA Ha HCIIO0 0 https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIJIaHApPHBIM BEKTOPaM. 0 bubamorera LOK
https://m.edsoo.ru/a28fd74e
[IpaBuino napannenenunena
Pemenne 3amad, cCBI3aHHBIX C
22 MIPUMEHEHHUEM TPABUII JCHCTBUN C 0 Bubnmorexa [JOK
https://m.edso0.ru/5a827900
BEKTOPaMH
[IpssMoyroipHas cucteMa KOOpAUHAT
23 B ipoctpancTBe. Koopaunatsl 0 bubnuoreka [JOK
BekTopa. [Ipocrelimume 3agaun B https://m.edso0.ru/48db7058
KOOpAMHATAX
24 VYron mexnay Bektopamu. CKaiasipHOe 0 bubnunoreka [JOK
MPOMU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
o5 Brrunciienue yrios Mexuay 0 bubnuoreka [IOK
MPSAMBIMU U TIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KoopauHaTHO-BEKTOPHBIN METO
26 npnlioimeHHH FCOMepr/I‘{eCKI/IX ) 0 Bu6mmorexa LIOK
https://m.edsoo.ru/d3alfe30
3a1a4
27 KonTposneHas paboTa o teme 1 bubnuorexa [IOK
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"BeKTOopel U KOOpAUHATHI B
npocrpaHcTae”

https://m.edsoo.ru/77c22fc5

[ToBTOpEHUE, 0000MIICHNE U
08 cucremMaru3anus 3HaHui. OCHOBHBIE 1 0
¢burypsl, (hakThl, TEOPEMBI Kypca

IIaHUMETPUU

bubmmoreka [{OK
https://m.edsoo.ru/1780ba5d

[ToBTOpEeHue, 0600IICHNE U
29 cucreMarusanus 3HaHui. OCHOBHbIE 1 0
¢burypsl, GakThl, TEOPEMBI Kypca

IIaHUMETPUU

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

[ToBTOpEeHuEe, 0600IIEHNE 1
30 cucTeMaTu3aIys 3HaHuHA. 3amaun 1 0

TJIAHUMETPUU U METOJIBI X
pelieHus

bu6moreka [IOK
https://m.edsoo.ru/7491efe0

[ToBTOpEeHue, 0600IICHNE 1
31 cUcTeMaTu3alys 3HaHui. 3agauu 1 0
TJIAHUMETPUHU U METOJIBI X

pelieHus

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

[ToBTOpEeHUE, 0600IICHNE 1

32 cucteMaTu3auus 3HaHui. OCHOBHBIE 1 0 bubnuoreka [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bubmuoreka [JOK
33 14 0 1 1
TOTOBAI KOHTPOJIRHAL pabota https://m.edsoo.ru/ec24dfc2
[ToBTOpEHue, 06001mEeHNE U bubnuoreka [JOK

34 . 1 0

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34 3

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Vyeonuk: «I'eometpus 10-11kmaccei».

ABTOp:. Yueb. misa obuieodpaszorat. yupexaenuit/ JI.C. Aranacsix, B.D.
byty30B,

C.b. Kagomues u ap.

NznarenbctBO, rog — M.: Ilpoceemienue, 2019

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

VYueonuk: «I'eomerpus 10-11kmacco».

ABTOp:. Yueb. misa obuieobpaszorat. yupexaenuit/ JI.C. Aranacsa, B.D.
byry30B,

C.b. Kagomues u ap.

NznarenbctBO, rog — M.: Ilpoceemienue, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

30



