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K OCHOBHOM 00pa30BaTeIbHON ITporpaMme
cpenHero odmiero oopazoBaHus

MBOY JlykosinoBckast CIII Nel

PABOYASA ITPOT'PAMMA
yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb»

st ooywaromuxest 10-11 knaccoB

INOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
oOyuarommuxess 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOI'0 00pa30BaTENbHOrO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzarus mporpaMmbsl 00eCrieUnBaeT OBJIAJICHUE KIIFOUEBHIMU KOMITETCHITUSIMH,
COCTaBJISIIOLIMMH OCHOBY JJIsi CaMOpa3BUTUS M HENPEPHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIbHOIO pPa3BUTHUS
JUYHOCTH 00yYaroImnXCsl.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi OOYyCIIOBJiEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpEeIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOyYCHHsS] TE€OMETPUU B HANPABJICHHUH JIMYHOCTHOTO
pa3Butusi oOydaronuxcs, (HopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
IPAaMOTHOCTH, U3YUCHHUS JPYTrUuX yuyeOHBbIX JUCHUIUIUH. Pa3Butne y oOydaroniuxcs
MPAaBWIbHBIX MPEICTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIICHUH PEATbHOTO W UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAYKOM SIBICHUM U ITPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HAayK U POJIM MAaTEMATHYECKOTO MOJEIMPOBAHNS B HAYYHOM IO3HAHUHU U
B IIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUalIUXcs, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIs aJanTallid B COBPEMEHHOM
o011ecTBe.



['eomeTpus sBiseTcs OAHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHETO
obmero oOpa3oBaHHs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbllIUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI€ pELICHUS TEeOMETPUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AEITEeNbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHUE YCIEIIHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu 00BEIUHSET pa3Hble BUIbI yU€OHOU U TPYJOBOM 1€ATENbHOCTH, SABIISAETCS
OJHUM M3 TPO(PECCHOHATHFHO BAXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dbopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH IO MHOTUM HAIPABIICHUSM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pPAa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTUA MTPUOOPETEHUS U UCTIOTIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM ©  JIEUCTBHUM, CHeru(UIHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAOJDKEHUS  00pa3oBaHUsl 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
00yJaroluXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH O0IIIME MaTeMaTUYECKUE YMEHUs, CBI3aHHBIE CO
cenUKON TeOMETPUU U HEOOXOIMMBIE IS KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHI NMEIOT BOZMOXKHOCTh H3yUUTh T€OMETPHUIO OoJiee TIIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSX B
npohecCHOHANBHOM JesSTENbHOCTH.

JlocTmkeHre 1Leau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBistoTCS:

e (opMHpOBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOUIIM MHPOM;



o (opMHpOBaHHUE MTPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpallleHUs KaK
O BaXXHEHUIIUX MATEMAaTHUYECKUX MOJENSIX, MO3BOJISIIOIIUX OMHUCHIBATH U
U3y4aTh pa3Hble SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJICISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILLICHHUS;

e OBJAJCHUE METOAAMM PEIICHHs 3a/lad Ha MOCTPOCHHUS Ha M300paKEHUSX
IIPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIlEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIIEHUS  OCHOBHBIX  THWIIOB  3a/ady;
(GbopMHpOBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJIeHHs B XOJIe¢ PEIIEHUS CTEPEOMETPUUYECKHUX 3aJady W 3a1ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE UHTEJUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN 00yUaromuxcs,
MO3HABATENIbHONW aKTUBHOCTHU, UCCIIEOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIUICHUS;

e (opmupoBaHue PyHKIMOHAIBHONW TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
yYMEHUE PACIIO3HABAThH MPOSBIICHUSI TEOMETPUUECKHUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B PEabHbIX JKU3HECHHBIX CUTyallUsX U NPU U3YYEHUU
JIpYyruX  y4eOHBIX  MPEIMETOB,  MPOSBJICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIMpOBaTh UX Ha S3bIKE F€OMETPUH U CO3]1aBATh
r€OMETPUYECKUE MOJENHN, MPUMEHSITh OCBOCHHBIM T'€OMETPHUUECKUN
anmapat g pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3a]ad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOUEHUE B KYypC
CTEpPEOMETPHUH B Hauaje ero U3yuyeHus 3a/1a4, pelaeMbIX Ha ypOBHE HUHTYUTHUBHOTO
MO3HAHUSA, U OMNpPEAeNEHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO ¢ MPOCTPAHCTBEHHOTO MBINIJICHUS,
CTUMYJIMPYET NMPOTEKaHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YYEHUIO MIpEeIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUallUXCsl B Kypce CTepEOMETPUH MPOBOAUTCS 3a CUET pElIeHUS 3aa4 Ha CO3/IaHue
MPOCTPAHCTBEHHBIX 00pa30B U 3a7ady HA OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpa3a MPOBOAUTCA C OMOPOM HA HATJIAIHOCTh, a
ONEepUPOBAHUE 00Pa30M — B YCIOBHSIX OTBJICUYEHUS OT HATJISHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEpPKAHUSI.



OcHOBHBIE cojeprKaTenbHble JIMHUKM Kypca «['eomerpunm» B 10—11 kmaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensercs He TOJIbKO 110 COAEPKATENbHBIM JIUHUSIM, HO U 10 FOJiaM 00y4eHHUsI
Ha YPOBHE CpPEIHEro 00ILIEro 00pa3oBaHHUs.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM DPE3YJIbTaTaM
OCBOCHMsI paboyell MmporpaMMbl, pachpenea€HHBIM 10 ToaaM OOy4eHHS,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIAJEHUE T'€OMETPUUECKUMU
NOHATUSAMHU Y HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YalOIIMXCA, PACIIUpSs U
yriyosisist €€, 00pa3ysi MPOUHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reoMeTpuu oTBOAUTCS 2 4aca B Heneno B 10 kiacce u 1 yac B
Hezenmo B 11 kiacce, Bcero 3a 1Ba rojga ooydenus - 102 yyeOHbIX yaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJIJIENbHBIE INIOCKOCTH; CBOMCTBA MapaJUIEIbHBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPSAMBIE MapaUICNbHBIE W TEPICHAUKYIIPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuieJienune]; U ero coucrtea. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUKA; MpaBUJIbHAs NpHU3Ma U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpemcraBienne o TpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJIEMEHTH CHMMETPUH B MUPAMUIaX, MapaJlieJenuIieiax, MpaBUIbHbIX
MHOTOIPaHHUKAX.



BrlunciieHre 3J€MEHTOB MHOTOIPaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIONIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMoii mpu3Mmsbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
mIommaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMUIbl, TIPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

[unuaapuueckas MTOBEPXHOCT, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MMOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yronue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, NUAMETP; IUIONIAJb TMOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciaeacteus u3 He€. OObEM MIIMHJApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TogoOubie Tenma B mpocTpadHcTBe. COOTHOIICHUS MEXKIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILIMHY), CEUYEHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitiiue 3agaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



BerunciieHre yrioB Mexy IMPSMBIMHU M IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOro OOMIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUN B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnmuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM00Opa30BaHUIO HA TPOTSIKEHUU BCEW KXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HAaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTHYECKHX MpoOJeM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTHUSI M 3HAYUMOCTH ISl PAa3BUTHS IIMBWIM3ALMM; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4EOHOTO TMpeamera
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanrvnvie  nozmasamenvhwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTpeCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN M TPOTUBOPEHUHIA,



e Jl€JaTh BBIBOJABI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHUIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBaHUs, OLIEHHBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHOOPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJCTABIATh €€ B pa3IMyHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C YYETOM MMEIOITUXCSI PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHHUSA
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTBH ITPY PELLICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAWJEHHBIX OIIMOOK, BBIBIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3y/lbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IIPsIMAasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, FpaHd ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, apajlieIeIUIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TNPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHUE YIVIOB  MEXAY
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
NOBEPXHOCTEH, 00bEMaMHU MTOT0OHBIX MHOTOIPAaHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (PUTypax, MPEICTABICHHYIO Ha YepTekKax H
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallUl W TPUMEHSTh HM3YYCHHBIC TOHSTHS B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEITUUHH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOM, OCHOBAaHHE IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnste  00BEMBI M TJIOMIAMU  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BIIMCaHHAS B MHOTOTPAHHUK WU TEJIO BPAIICHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHUA.



W3BnekaTh, WHTEPIPETUPOBATh H MpeoOpa3oBhIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATL JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIMYUH M0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a]1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJIyYEHHBIE 3HAHWUSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE TOHATUS B MPOLIECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
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) MHororpaHHUKN 11 1 https://m.edsoo.ru/1c209
e37
N bubnuoreka [JOK
06
6 EMBL 9 1 https://m.edsoo.ru/1c209
MHOTOIPAaHHUKOB
e37
[ToBTOpEeHwue: bubmuorexa [IOK
7 ceueHus, 4 1 https://m.edso0.ru/1c209
pPaCCTOSTHUS U YTJIbI e37
OBIIEE KOJIMYECTBO
YACOB IIO 68 5 0

[TPOI'PAMME



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

11 KJIACC

I[TPOT'PAMME

N HaumenoBanun KosmuecTBo 4acos JJIeKTPOHHBbIE
" e pa3iesioB H (undpoBbie)
n/ Bcer Kourpoabnbl  IIpakTuyecku
TeM oOpa3oBaTejibHbIE
n 0 e padoThl e padoThlI
NPOrpamMMbl pecypchl
bu6mmoreka [JOK
Temna
1 12 https://m.edsoo.ru/1c209e
BpallleHUS
37
bubmuoreka [JOK
2 OOBEMBI TET ) 1 https://m.edsoo.ru/1c209e
37
Bekropsl u bubnuoreka [IOK
3 KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1c209e
IPOCTPAHCTBE 37
[ToBTOpEHME,
oGoGerHe bubmuoreka [JOK
4 ’ 7 1 https://m.edsoo.ru/1c209e
CUCTEMaTHU3aIN 37
sl 3HAaHUHN T
OBIIEE
KOJIMYECTBO
4
YACOBIIO 3 3 0


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




ITOYPOYHOE IIVTAHUPOBAHUE

Ha pUCYHKaX, Ha

10 KJIACC
KoauyecTBo 4acos DJIeKTPOHHbIE
Ne Hara
Konrtpoas  IlpakrTnue uudposbie
n/  Tema ypoka Bce usyye
HEBIE CKHe o0pa3oBaTejibHbIE
11 ro HUA
padoThI padoThI pecypcbl
OcHOBHEBIE
[IOHSTUSA
CTEPEOMETPHH:
TOYKA, IpsMasi,
IUIOCKOCTb,
MIPOCTPAHCTBO.
[IpaBuiia
bubmuorexa [JOK
M300pakeHHs Ha
1 VKA 1 https://m.edsoo.ru/ae
HCYHKaX:
pucyH cc/7cd
HU300paKCHHS
IUIOCKOCTEH,
napauIeNbHbIX
MPSIMBIX
(oTpe3koB),
CepeIUHBI
OTpe3Ka
Ilousrns:
MEPECEKAIOIINEC
bu6mmoreka [IOK
s INIOCKOCTH,
2 CheCeKAOMIE: 1 https://m.edsoo.ru/2d
vl K U
P B 8a9c99
s TIpsIMast |
IUIOCKOCTh
Ilonarusg:
MepPECEKAIOIIHNEC
bubmuorexa [JOK
sl TIJIOCKOCTH,
3 CheCeKAOMIE 1 https://m.edsoo.ru/db
vl K U
P B 685673
s TIpsIMast |
ILIOCKOCTh
3HaKOMCTBO C
MHOTOT'PaHHHUKA
i bubmuoreka [JOK
4 3(; SoaKeHme 1 https://m.edso00.ru/aé
u JKEHU
p 3959ed
MHOTOIPAaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

MPOEKIIMOHHBIX
yeprexax

Hauvanbnbie
CBeICHHSI 0 KyOe
U IUpamMue, ux
pa3BEPTKH U
MOJEIIN.
Ceuenus
MHOT'OIPAaHHUKOB

Hauvanpabie
CBeZieHHs 0 KyOe
U IUpaMuze, ux
pa3BEPTKH U
MOJIEJIH.
Ceuenus
MHOTOTPaHHUKOB

ITousitre 00
aKCHOMAaTHYECKO
M TIOCTPOEHUU
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUH U
CICJCTBHS U3
HHX

bu6mmoreka [IOK
https://m.edsoo.ru/b3
0dff38

bu6mmoreka [IOK
https://m.edsoo.ru/3d
8ffd32

bu6nmoreka [JOK
https://m.edsoo.ru/Oc
chc4fe

ITousitue 00
aKCHOMATHYECKO
M TIOCTPOCHUH
CTEPEOMETPHH:
aKCHOMBI
CTEpEeOMETPUU U
CIIEICTBUS U3
HHX

IToustue 06
aKCHOMATHUYECKO
M TIOCTPOCHUU
CTEPEOMETPHU:
AKCHUOMBI
CTEPEOMETPUH U
CIIEJCTBHS U3
HHX

bubmuorexa [JOK
https://m.edsoo.ru/23
9c8ch4

bu6mmoreka [IOK
https://m.edsoo.ru/65
c6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106

[Nousatue 00
AKCUOMATUYECKO
M IIOCTPOCHHUH

cTepeomMeTpuH: bubmuoreka [JOK
10 https://m.edso00.ru/25

AKCHOMBI 8fc245

CTEPEOMETPUHU U

CJIE/ICTBUS U3

HUX

Bzaumnoe

pacroioxeHue

PSIMBIX B

IIPOCTPAHCTBE: bubnuoreka [IOK
11 IIEPECEKAIOIINEC https://m.edsoo.ru/la

s, IapasuieJIbHbIe 252016

u

CKpEIIMBAOIINEC

s TIpsIMbIe

[TapannensHOCTH

MPSIMBIX U

IIJIOCKOCTEN B

MIPOCTPAHCTBE: bubnuotexa [JOK
12 napajjienbHble https://m.eds00.ru/93

psIMBIE B ad36b3

MIPOCTPAHCTBE;

napauieIbHOCTh

TPEX ONPSIMBIX

[TapamiensHOCTD

MPSIMBIX |

TJIOCKOCTEH B bubmuorexa [JOK
13 MIPOCTPAHCTBE: https://m.edsoo.ru/ee

[TapannenbHOCTD 1d19b9

psIMON U

MJIOCKOCTH

Vrawi ¢ bubmuorexa [JOK
14 COHAIPaBJICHHbI https://m.edsoo.ru/9f

MH CTOPOHAMH 4071b9

VYron mexay bubnnorexka [HOK
15 MIPSIMBIMH B https://m.edsoo.ru/fe

IPOCTPAHCTBE 733862

VYron mexay bubnnorexka [HOK
16 IpSIMBIMU B https://m.edsoo.ru/29

IIPOCTPAHCTBE

35a9a0



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0

[TapannenbHOCTD

I0CKOCTE: bubnmoreka [JOK
17 ] https://m.edsoo.ru/2e

napajuiebHbIe 18255

MIJIOCKOCTH

CaoiicTBa bubmuorexa [JOK
18 napajuieIbHbIX https://m.edsoo.ru/e5

ILUIOCKOCTEHN 04d656

IIpocreiimue

MIPOCTPAHCTBEHH

HF; (’pzypbl Ha bubmuoreka [JOK
19 https://m.edsoo.ru/4a

MJIOCKOCTH: 28402

TeTpas’ap, KyO,

napauieaeumne;

MocTpockie bu6mmorexa [IOK
20 P . https://m.edsoo.ru/1d

CCUYCHHI 43440

MocThoeHie bu6mmoreka [IOK
21 P . https://m.edsoo.ru/ec

CeUYCHUI 26fe5d

KonTponbHas

pabota no Teme

"IIpsimMbie u

nn(I:CKOCTH 5 bubmuorexa [JOK
22 https://m.edsoo.ru/9a

MIPOCTPAHCTBE. 029656

[TapannensHOCTH

MPSIMBIX U

TJI0OCKOCTEH"

Ilepnenaukymsp

HOCTb MPSIMOI 1

IOCKOCTH: bubnuorexa [IOK
23 ) https://m.edsoo.ru/bl

MEPICHIUKYISIPH 9f6a5d

bI€ TIPSIMBIC B

MIPOCTPAHCTBE

ITpsvbie

nf aJlIeJIbHBIC U bubmiorexa LOK
24 P https://m.edsoo.ru/Oa

MIEPIICHIUKYISIPH 11695

bIC K TUIOCKOCTH

[Ipsimere

na{3 aJUIeTIbHBIE U bubmorexa [JOK
25 P https://m.edsoo.ru/ba

NEPIEHIUKYIISPH
bI€ K TUIOCKOCTH

545966



https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966

[Tpusnak

HepIEHNKYIIADH bubmuoreka [JOK
26 p X, p https://m.edsoo.ru/f8
OCTH MPSMOU 1 5bicds
IUIOCKOCTH
IIpu3znaxk
nep HeHTHKYISDH bubmuoreka [JOK
27 p yu p https://m.edsoo.ru/79
OCTH MPSMOU 1 165015
IUIOCKOCTH
Teopema o
npm\ioﬁ bubmuoreka [JOK
28 https://m.edso0.ru/63
NEePIEeHIUKYISAPH 5c5087
OU IJIOCKOCTHU
Teopema o
I ;1510171 bu6mmoreka [IOK
29 p https://m.edsoo.ru/bd
MEPIICHIUKYIISIPH 3745f8
OU IJIOCKOCTHU
Teopema o
I su\ioﬁ bu6nmoreka [JOK
30 P https://m.edsoo.ru/7d
MEPIICHIUKYIISIPH 18834b
OU IIJIOCKOCTH —
[Iepnienqukymsp
Y HAKJIOHHEBIE:
aCCTOSIHHUE OT
IT)quH 10 bu6mmoreka [JOK
31 https://m.edso0.ru/33
IUIOCKOCTH, 47743
paccTostHuE OT -
IPsAMOH 110
IUIOCKOCTH
Ilepnenaukymsp
YA HAKJIOHHEBIE:
aCCTOSIHHE OT
quKI/I 10 bu6mmorexa [IOK
32 https://m.edso0.ru/66
IUIOCKOCTH, fefadd
paccTostHUE OT -
psMOU 10
IUIOCKOCTH
[Iepnienqukysmsp
1 HaKJIOHHEIE:
ACCTOSHIE OT bu6mmoreka [IOK
33 P https://m.edsoo.ru/a5

TOYKH 10
IIOCKOCTH,
paccTosiHue OT

b7b8e3



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3

NpSIMOM 10
ILIOCKOCTH

[Iepnenqukyssp
Y HaKJIOHHBIE:
pacCTOosIHUE OT

TOUKH 110 bubmuoreka [JOK
34 https://m.edsoo.ru/db

IJIOCKOCTH, ee22be

paccTosiHue ot

psSIMOM 110

IJIOCKOCTH

VYrael B

MIPOCTPAHCTBE: bubnuorexa [JOK
35 YTOJI MEXIY https://m.edsoo.ru/6b

psIMOI 1 61b2b4

IJIOCKOCTBIO

JByrpanHbIi

yroJ1, TMHEWHBII bubnnorexa [HOK
36 yroi https://m.edsoo.ru/5f

JIBYTPaHHOTO aOb3ce

yria

JByrpaHHbIi

yroJ1, TMHEWHBII bubnnoreka [JOK
37 yroi https://m.edsoo.ru/c7

JByTPaHHOI'O C777ed

yria

IlepnienquKysp

HOCTb

TIJIOCKOCTEH: bu6mmorexa [IOK
38 IIPU3HAK https://m.edsoo.ru/ec

MEePIECHINKYIISIPH 3e2da3

OCTH JIBYX

IIJIOCKOCTEMN

[Iepnienqukymsp

HOCTb

TJTIOCKOCTEH: bubmuorexa [JOK
39 MPU3HAK https://m.edsoo.ru/ed

TIEPIECHAUKYIISPH 9e2a8e

OCTHU JBYX

IIJIOCKOCTEMN

[lepnienaukymnsip bubmuoreka [JOK
40 HOCTh https://m.edsoo.ru/ba

IUIOCKOCTEH:

75dc57



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57

MIPU3HAK
MePIEHINKYIISIPH
OCTH JIBYX
IUIOCKOCTEH

Teopema o Tpéx bubnnoreka [HOK
41 MePIEHINKYIISIpa https://m.edsoo.ru/e4

X 972cdc

Teopema o Tpéx bubnnoreka [HOK
42 NepHEHIUKYISIpa https://m.edsoo0.ru/52

X 188a7d

Teopema o Tpéx bu6mmoreka [IOK
43 NepHeHIUKYIISIpa https://m.edsoo.ru/9f

X 246736

KonTponbhas

pabora 1mo Temam

Hepnenuicyna bubnuorexa [IOK

44 PHOCTE HpﬂMf ,I'X https://m.edsoo.ru/5b

U TUI0CKOCTe" 1 971ef3

"Vrael Mexay

PSIMBIMU U

MJI0CKOCTSIMU"

Tlonsarue

MHOTOTPaHHUKA,

OCHOBHBIE

AIIEMEHTBI

MHOTOTpaHHUKA, bubmorexa [JOK
45 https://m.edsoo.ru/2d

BBIMYKIIbIE U 246873

HEBBIMYKIIbIC

MHOTOTPaHHUKH;

pa3BEpTKa

MHOTOTPaHHHKA

[Ipusma: n-

yroJIbHAS

npu3Ma; TpaHu U

OCHOBaHUS

MIPU3MBIL; ITpsIMast bubnmoreka [JOK
46 Y HaKJIOHHAas https://m.edsoo.ru/b4

NIPU3MBI,
0OoKOBasg U
[IOJIHAas
MOBEPXHOCTh
TIPU3MBI

ad63ad



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad

47

48

49

50

[Tapannenenurne
H,
MPSAMOYTOJIbHBII
napajuieiaenunes
U €ro CBOMCTBA
[Tupamuga: n-
yroJbHas
nupamua,
TPaHU U
OCHOBaHUE
UPAMU/IBL;
OokoBas 1
IIOJIHAs
MTOBEPXHOCTh
UpaMU/IbL;
NpaBUJIbHAs U
yceuéHHast
nupamuaa
IIpaBunbHbBIE
MHOTOTPaHHUKHU:
MIOHSITHE
IIPABUJIBHOTO
MHOTOTPaHHHKA;
IpaBWJIbHAS
npusma u
IpaBWJIbHAS
MUPaMU/JIa;
MpaBUJIbHAs
TpEyrojbHas
nupamua u
MIPaBUIIbHBIN
TeTpa’ap; Kyo
IIpencrasinenue
0 NpaBUJIbHBIX
MHOTOTpaHHHUKaX
: OKTadIp,
JOIeKa’Ap U
HUKOCa3P.

bubmuoreka [JOK
https://m.edsoo.ru/8a
7be683

bubmuoreka [JOK
https://m.edsoo.ru/fb
1cdOa5

bu6nmoreka [JOK
https://m.edsoo.ru/07
4c8865

bu6mmorexa [IOK
https://m.edsoo.ru/a0
fddSbf

51

Cummerpus B
IPOCTPAHCTBE:!
CUMMETpUs
OTHOCHUTEJIBHO

bu6mmoreka [IOK
https://m.edsoo.ru/b9
e777d9



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9

52

TOYKH, MPSIMOH,
IJTIOCKOCTH.
DJIEMEHTBI
CHUMMETPHUH B
nvpamuax,
napajuiejaenumnes
ax, MPaBUJIbHBIX
MHOTOIPaHHHUKAX

Brruucnenue
3JICMECHTOB
MHOTOI'PAaHHUKOB
: p€opa,
JIMAaroOHalu, yribl

bubmuoreka [JOK
https://m.edsoo.ru/6¢c
dbecef

53

54

ITnomans
OOKOBOM
MTOBEPXHOCTHU U
ITOJTHOM
MMOBEPXHOCTH
IIPSIMOM TIPU3MBI,
IJIOIIA b
OCHOBaHHIA,
TeopeMa o
OOKOBOM
MMOBEPXHOCTH
MPSAMOU MPU3MBI
IImomans
OOKOBOM
MMOBEPXHOCTHU U
MTOBEPXHOCTHU
IIPaBUIILHOMN
MAPaMU/IBI,
TeopemMa o
IUIOIIA N
OOKOBOM
MMOBEPXHOCTH
YCEUEHHOU
MUPAMUBI

bu6nmoreka [JOK
https://m.edsoo.ru/37
dg84157

bubmuorexa [JOK
https://m.edso0.ru/56
03e30b

55

KonTtponbnas
paborta mo Teme
"MHoOrorpaHHuK

u

bu6mmoreka [IOK
https://m.edsoo.ru/a9
5f5c04



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04

56

TTonsTuEe 00

bu6mmoreka [IOK
https://m.edsoo.ru/7a

00BEMe 40020
N bubmuoreka [JOK
57 O0neM https://m.edsogru/23
MTAPaMUIBI 5171h3
N bubmuorexa [JOK
58 O0nm https://m.edsogru/f4
MTAPaMUIBI 7dfefd
N bubmuoreka [JOK
59 SELGM https://m.edsoo.ru/79
pamMuIbI ¢10312
N bubmuorexa [JOK
60 SELGM https://m.edsoo.ru/2f
pamMuIBI aadcaf
bu6mmoreka [IOK
61 O0BbEM TPU3MBI https://m.edso00.ru/79
853608
bu6mmoreka [IOK
62 O06BEM npu3MBbI https://m.edsoo.ru/le
053890
bu6nmoreka [JOK
63 O0BEM TTPU3MBI https://m.edsoo.ru/48
2d3f51
KonTponbHas
pabota no Teme bubnnoreka [JOK
64 "O0BEMBI https://m.eds00.ru/28
MHOTOTPaHHHKOB a6573c
IToBTOpEHME,
00001IcHNE
CHCTEMATHU3AIIHS bu6mmorexa [IOK
65 3HAHUM. https://m.eds00.ru/09
IToctpoenue 8bedad
CEeUCHHUH B
MHOTOTPaHHHUKE
IToBTOpEHME,
00001ICHIE
cHUCTeMaTH3alUs bubmuoreka [JOK
66 3HAHW. https://m.edsoo.ru/f7
Brruncnenue 792ha9
pacCTOSIHUM:

MCKAY ABYMA



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9

67

68

TOYKaMH, OT
TOYKH 10
MPSMOM, OT
TOYKH J0
MJIOCKOCTH,
MEXIY
CKPELIMBAIOIINM
UCS MPSMBIMU
Urorosas
KOHTPOJIbHAS
paborta

[ToBTOpEHHE,
000011IEHNE
cucTeMaTu3alus
3HaHU.
Brruncienue
YTJIOB: MEXIY
CKpEIIMBAIOIIUM
UCS MIPSIMBIMU,
MEXAY MpsAMON U
IJIOCKOCTHIO,
JIBYTPaHHBIX
YTJIOB, YTJIOB
MEXKY
TJIOCKOCTSIMU

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/b9
146bc0

bu6nmoreka [JOK
https://m.edsoo.ru/56
765e8b



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne Jara
KonTpounb IIpakTnuec uupposbie
n/  Tema ypoka Bce H3yYeH
I HbIE KHe st o0pa3oBaTe/ibHbIE
ro
padoTbI padoThbI pecypcbl
Cdepa u map:
LICHTP, Pajguyc,
P p. Y bu6mmoteka [IOK
JTUaMeTp;
1 S 1 https://m.edso0.ru/03
tan 41bc2b
MTOBEPXHOCTH
chepnl
Bzanmuoe
pacroJIoKeHue
chepsl u
IJIOCKOCTH; bubmnoreka IIOK
2 KacaTeJbHas 1 https://m.edsoo.ru/be
IUIOCKOCTD K d12a43
chepe;
IIOIIA b
cdepsl
N300paxkeHue
cdbeprs, mapa bubnmnoreka [JOK
3 ’ 1 https://m.edsoo.ru/bc
Ha IJIOCKOCTH. 15672
Ceuenus mapa
Mumuaapuuec
Kast
MTOBEPXHOCTb,
obpazyromme
ATUHIPUYECK bu6nuoreka [IOK
4 o 1 https://m.edso0.ru/60
MIOBEPXHOCTH, 54b8cl
oCh
[UIHHIPAYECK
ou
MMOBEPXHOCTH
Hunusap:
OCHOBAHMS U
SoKoBas but6mmoreka [IOK
5 1 https://m.edso0.ru/18
MOBEPXHOCTb,

obOpasyrommas u
0Cb; TUTOIIAIb

8f6216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216

OOKOBOI U
IIOJIHOU
MMOBEPXHOCTH

N306paxkenue
HUJIUHAPA HA
MJIOCKOCTH.
Pa3Béprka
HUIMH]IpA.
Ceuenus
HUATUHAPA
(TII0CKOCTHIO,
napasieabHON
WA
NEPIECHIUKYIIS
pHOM ocu
MUAJTUHIPA)

bubnnoreka IIOK
https://m.edsoo.ru/01
6e25eb

Konnueckas
MTOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOM
MMOBEPXHOCTH,
OCh U BepIlIMHA
KOHHUYECKOM
MMOBEPXHOCTH
Konyc:
OCHOBaHHE U
BEpIIIKHA,
obOpa3syromas u
0Cb; IIJIOIIAIb
OOKOBOH U
ITOJTHOM
MMOBEPXHOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/c9
4ha09b

bu6mmoreka [IOK
https://m.edso0.ru/89
7dd3b2

Y ceuéHHBIHI
KOHYC:
obpazyromue u
BBICOTA;
OCHOBAHUS U
OokoBas
MOBEPXHOCTh

bu6nuoreka [IOK
https://m.edsoo.ru/14
68bab3

10

N3o0paxenue
KOHYycCa Ha
MIOCKOCTH.

Bbubnuoteka LIOK
https://m.edso0.ru/0b
delbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8

Pa3Béprka
KOHYyca.
Ceuenus
KOHYca
(MII0CKOCTHIO,
napajieabHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOISIIEH
yepes
BEPILUHY)

KoMmOunamnus
TEJ BpallleHUs

bubmuorexa [JOK

11 u https://m.edsoo.ru/3ce

MHOTOTPaHHUK f10e5

OB

MHororpansu

K, OITUCAHHBIH

0KOII0 cepsr;

chepa, bubmuorexa [JOK
12 BrCANHAs B https://m.edsoo.ru/0b

136158

MHOTOTPaHHUK

HUJIN B TCJIO

BpaIleHUs

[TonsiTe 00

o0BéMe. bubmuorexa [JOK
13 OCHOBHBIE https://m.edso00.ru/26

CBOMCTBa a03fb7

00BEMOB TeT

O0BEM bubmuorexa [JOK
14 UIHHIPA, https://m.eds00.ru/55

KOHyca 13d87b

O0BeM mrapa u bubnmoreka [JOK
15 101 Ib https://m.edsoo.ru/d1

chepsl 89bde?2

IToxoOubIE

Teaa B

MIPOCTPAHCTBE. bubnmoreka [JOK
16 COOTHOIIICHHS https://m.edsoo.ru/81

MEXKITY Ocfleb

IiomaasiMu

IIOBEPXHOCTEH,



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb

o0BéMaMu
IMOOOOHBIX TEN

Konrtponbnas

pabora o bubnmnoreka HOK
17 temam "Tena https://m.edsoo.ru/4a

BparieHus" u 33a8ab

"O06bembI TeI"

Bexkrop Ha bubnmnoreka HOK
18 IJIOCKOCTH U B https://m.edsoo.ru/5ca

MIPOCTPAHCTBE efclb

CrnoxxeHue u bubnnoreka IIOK
19 BBIYNTAHHUE https://m.edsoo.ru/23f

BEKTOPOB 41089

YMHOXKEHHE bubnnoreka IIOK
20 BEKTOpa Ha https://m.edsoo.ru/dee

qHCJIO0 379¢b

Paznoxxenue

BEKTOpA 1O

TpEM

HeKOMILIaHapH bubnmnorexka HOK
21 https://m.edso0.ru/a2

BIM BEKTOpaM. 8fd74e

[IpaBuno

napaieeun

ena

Pemienne

3aj1ad4,

CBSI3aHHBIX C bu6nuoreka [IOK
22 IPUMEHEHUEM https://m.edsoo.ru/5a

MpaBUIT 827900

JEHUCTBHIH C

BEKTOpaMHU

KoopannatHo-

BEKTOPHBIN

MeTox Tpi bubmuoreka [JOK
23 https://m.edsoo.ru/d3

pelIeHnn alfe30

TEOMETPUUECK

WX 3a/1a4

[IpsamoyronbHa

sl cHCTEMa Bbubnuoteka LIOK
24 KOOpJMHAT B https://m.eds00.ru/48

MIPOCTPAHCTBE.
Koopaunatsi

db7058



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058

BEKTOpA.
[Ipocreiimue
3aa4d B

KOOpJMHATax

Yron mexny

BEKTOpPaMH. bubnmoreka [JOK
25 CxkansipHoe https://m.edso00.ru/72
IPOM3BEICHUE Seffc4
BEKTOPOB
Brruucnenue
bubmnoreka IIOK
26 YHIOB MERAY https://m.edsoo.ru/8ef
MPSIMBIMHU U be78e
MIJIOCKOCTSIMU
Kontponbnas
pabora o
TeMe bubnnoreka IIOK
27 "Bexropsi i https://m.edso00.ru/77
c22fcd
KOOpJMHATHI B
npoctpaHcTae"”
IToBTOpEHME,
00001eHNE U
cHUCTEeMaTH3aI]
Ysl 3HAHUM.
bubmmoteka IIOK
28 OctiopHIe https://m.edsoo.ru/17
uryper, 80basd
(baxThl,
TEOPEMBI
Kypca
TUTAHUMETPHUH
[ToBTOpEHME,
000011IEHE U
CUCTeMaTH3aI|
WSl 3HAHUM.
OCHOBHALC bu6mmoteka [IOK
29 UrypH! https://m.edsoo.ru/07
’ 8cd184
GaxThl,
TEOPEMBI
Kypca
TJIAaHUMETPUH
[ToBTOpEHME, bubnuoreka [JOK
30 00001eHNE 1 https://m.edso00.ru/74

cuCTCMaTu3al

91efe0



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0

WS 3HAHUM.
3amaun
TJIaHUMETPUH
M METOJBI UX
petieHus

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTHU3all
31 WS 3HAHUH.
3agaun
MJIaHUMETPUHU
1 METOIBI UX

peLeHus

bubnnoreka IIOK
https://m.edsoo.ru/4df
fda97

[ToBTOpEHHE,
o0o0mieHne u
cucTeMaTu3ai
Ys 3HaHH.
OcHoBHbIE
burypsl,
baxThI,
TEOPEMBI
Kypca
CTEpPEOMETPUU

32

Hrorosas
33 KOHTPOJIbHAS
pabota

bu6nuoreka [IOK
https://m.edsoo.ru/74
b2ad91

bubmmoteka [IOK
https://m.edsoo.ru/ec2
4dfc2

IToBTOpEHME,
000011IEHE U
34
cucTemMarusary

WS 3HaHUU

bu6nuoreka [IOK
https://m.edsoo.ru/f46
5d10e

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e




