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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 06a30BOro ypoBHS IJis
oOyuarormuxcst  10—11  xmaccoB paspaborama Ha ocHoBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa3oBaHHWIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPa3BUTHsI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO W IO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 W HACaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIUICHHUsS, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTh H3YYEHMSI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JAcCTIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMa
OTPaXXKEHHUSI OKPYXKAIOIIer0o MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBECHHBIMHU



oOpazamMu OOBENMHAET pa3Hble BUABl y4E€OHOM U TPYIOBON N1E€ATEIBLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAadyeCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH M0 MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crielu(PUIHBIX TEOMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEUUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TWIpeJHAa3HA4YeHa JIsl
00y4Yaromuxcsi CPeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEBHBIX 3aTPYyIHCHUIN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUHM U HEOOXOAMUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T'€OMETpHUIO Oosee
IyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(HECCUOHATBHOU NESITEIHLHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOTpaMMbl  O0OECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. IlpropureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK O BOXHEHIINX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupOBaHHME YyMEHHUsI paCIO3HABATh Ha YEpPTEkKaxX, MOJACISIX U B
peaJbHOM MUpPE MHOTOTPAHHHKH U T€Ja BpalllCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPAHHHUKAX U TeJaxX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



e pa3BuUTHE UHTEJIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS,

e (opmupoBanue (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YUYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUM ammapar Mg PelIeHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTIMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanoutenue oTAaETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUSsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypc€ CTEpPEOMETPHHM IMPOBOAUTCA 3a CUET pElIeHUus 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4y Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOHOT'O COJIEPKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEPKATEeNbHBIM JIMHUSIM, HO M TO ToJaM
oOy4YeHHs Ha YPOBHE CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATEIEHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM TPHUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPECTABICHUN OOYy4YaroIIMXCs, PACIIUPSsS U
yrayOnsis e€, o0pasysi MpOoUYHble MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOTI'O KYPCA B YYEGBHOM IIVTAHE
Ha u3ydenue reoMeTpumn oTBOAUTCS 2 4aca B Henenmo B 10 kitacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX yaca.
Cornacno yuebnomy many MbOVY «/lsanpkoBckas CI» na 2024/25
y4eOHBII ToJ] Ha U3y4yeHHne reoMmeTpud B 11 kimacce oTBOAUTCS 2 yaca B HEJEIIO.



COJEPKXAHUE YYEBHOI'O KYPCA
11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOoHyC: OCHOBaHUE M BepIlMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIue U BbICOTa; OCHOBAHMS M OOKOBas MIOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJL MOBEPXHOCTU CREPHI.
B3auMHoe pacnonoxxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01Ma/1b ChEepHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHMKOB. MHOIOrpaHHUK,
OMMCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM HMWIMHApPA,
KoHyca. O0BEM 11apa U miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss wmwiMHApa (MapaJUIEIbHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. C10KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBujl JEUCTBUM ¢ BekTopaMmu. [IpsmoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTropamu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTrka» XapakTepu3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YJAIOMIErocs Kak aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKON IIKOJIbI,
K HCIIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaxX, TEXHOJOTHsiX, chepax

SKOHOMHKH.
JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:
OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JCSITEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs JCTETUKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, paccyXIeHU;
BOCIIPUUMYHBOCTHIO K MATEMATHUECKUM aCTIeKTaM Pa3IUYHBIX BUOB HCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKWU3HHM, TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PCIICHUH MMPAKTHUSCKHX 33/1a4 MaTEMaTHICCKON HaIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE IMPUPOJIHON M COIMATLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOMIEH CPEJIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYUMOCTH JUISI PA3BUTHS IIUBWIM3AIMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YIEOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcarvnvie  nosmasamenvhvle  Oelicméus, — 0OecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M U
npoTUBOpeurss B (pakTaxX, JAaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;



npemjiaraTh ~ KPUTEpPUM IS BBISBJICHHMS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUU, JTaHHBIX, HEOOXOJUMBIX NI OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMALIHNIO, IPECTABIATh €€ B pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOPMYJIHMpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4aCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHs, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJCHCTBHUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOTPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysibTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TPH PEIICHUH
3a/ladyi, BHOCHTH KOPPEKTHUBBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWEHHBIX OIHOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIEHUMBATh COOTBETCTBHE pE3yJIbTaTa IEJIH U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHJIPUYECKAss TOBEPXHOCTh, 0Opa3yroliue
UWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3ymolre KOHUYECKON TOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HAIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3aMMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS,, BBICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsate 00BbEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Tel  BpaleHHUS,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh NOHATUAMU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy WU
OMMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEJO
BpAIlICHUS.

BbIMHCHsATE COOTHOLIEHUSI MEXIY TUIOMAAIMHU TOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TEJI.

N300paxaTh u3yyaemble (QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buz1 cBepxy, COOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAILICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HMH(POPMAIHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbImonHAT  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCII0, OOBICHITH, KAKUMHU CBOMCTBAMH OHH 00JIaIatoT.

[TpuMeHSATh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: €KAPTOBBI KOOPJMHATHI B POCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOpa, Yroyl MEXIy
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTODBI.



Haxonnutbe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensaTs reomeTrpuueckue (HaKThl Ui PEUICHHS CTePEOMETPUUECKUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAr0oB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

Pemate mpocrenmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METOAA.

Pemrarp 3amaum Ha [I0OKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWM W
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH [0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
U3BECTHBIEC METO/IbI [IPU PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IppuMeHATP  MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKHX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

IIprMeHATH IOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
MIPAKTUYECKHAE 3aJ1a4d, CBS3AHHBIE C HAXOXKJICHHEM TI€OMETPUYECKUX BEJIHMYHH.



11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 0



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontposbnubie IIpakTuyeckue Aara tupposkic
Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTbI padoThbI pecypeni
Hunuaapuyeckas MOBEPXHOCTD,

1 o0pa3yrolne HUIMHIPHIECKOI 1 bubnuoreka [{OK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnuoreka [{OK
Iomaas OOKOBOU M IOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

3. MOBEPXHOCTh, 00pa3yoIias 1 och; 1
TJI0IA b OOKOBOM M IMOTHOM
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
IUIOCKOCTH. Pa3BEpTka unuHapa.

4, CeueHnus uI/IJlI/IHlefa (HJ’IOCKOCTII:)IO, 1 bubnmorexa HOK

N https://m.edsoo.ru/016e25eb
napajuieIbHON WIH
MEPIECHIUKYISIPHON OCH IIMIUHPA)
Konnueckas noBEpXHOCTB,

5 o0pa3yroIire KOHUIeCKOn 1 bubnuotexa [JOK
IIOBEPXHOCTH, OCh U BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH

6. Konyc: ocHOBaHME U BepllInHAa, 1 bu6muoreka [IOK

o0pa3ymolas 1 0Ch; MJIOIAb

https://m.edso0.ru/897dd3b2



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

OOKOBOM U MMOJIHOW MTOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(III0CKOCTHI0, MapalIesIbHOM
OCHOBAHHIO, U IJIOCKOCTBIO,
IIPOXOAIIEH Yepe3 BEPIINHY)

bu6nmorexa [IOK
https://m.edsoo.ru/Obdelbe8

KontposnsHas pabora

VYceu€HHblil KOHyC: 00pasyromue u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

bubnunoreka LIOK
https://m.edsoo.ru/1468bab3

10.

VY ceuéHHbI KOHYC: 00pasyromue u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTh

11.

12.

VY ceuéHHbI KOHYC: 00pasyromue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

Pemienune 3amad mo tTeme ((KOHYC))

13.

Cdepa u map: meHTp, paamnyc,
JTaMeTp; TUTOMIA (b TOBEPXHOCTH

cepsl

bubmmoteka IIOK
https://m.edsoo.ru/0341bc2b

14.

Bsaumnoe pacrnonoxenue chepsl 1
IJIOCKOCTH; KacaTellbHas MII0CKOCTh
K cdepe; miomanb chepbl

bubmuoreka [{OK
https://m.edsoo.ru/bed12a43

15.

16.

Bsaumnoe pacnonoxenue chepsl U
IJTIOCKOCTH; KacaTelbHas MIOCKOCTh
K cdepe; miomanb chepbl
N3ob6paxenue chepsl, mapa Ha
mwiockoctu. CedeHus mapa

bubmmoreka [IOK
https://m.edsoo.ru/bc15f7f2



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2

17. Pemenwue 3amau mo teme «Cdepar
1. KomOunanwms ten BparieHus u bubnmnoreka HOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMMUCaHHBINA OKOJIO
19. cdepsl; cdepa, BnUcaHHAsS B bubmmorexa LIOK
https://m.edso0.ru/0b136158
MHOTOTPaHHUK WX B TEJIO BPALICHUS
20. Pemenwue 3a1ay Ha KOMOMHAITMH TEJT
)1 [Tonsitue 06 06bEMe. OCHOBHBIE bubnuoreka [{OK
CBOICTBa 0OBEMOB TEN https://m.edso00.ru/26a03fb7
N bubnuoreka [{OK
22 O6ném uuHEpa, KoHyca https://m.edsocL).I ru/5513d87b
23. O0BEM HUIHHIpA, KoHyca
N bubmmorexa [JOK
24 OOwEm wapa u niowaz: chepe! https://m.edso:;.[ ru/d189bde2
25. O06bEM mapa u wiomaask chepsl
26. O06BEéM mapa u riomazab chepst
27. Pemenue 3agau
[TonoOHEbIe TeNa B MPOCTPAHCTRE.
)8, COOTHOIIICHUS MEXKTY TUIOIIAISTMHU bubnnorexa [JOK
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX https://m.edsoo.ru/810cfleb
Ten
[Tomo6HbBIE Tena B MPOCTPAHCTBE.
59, COOTHOINICHUS MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMH TOTOOHBIX
Tem
30, KonrponsHas pabora no remam bubmuoteka [IOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
31. BexTop Ha MJI0CKOCTH U B bu6muoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

IIPOCTPAHCTBE

https://m.edsoo.ru/5caefclb

BGKTOP Ha IIJIOCKOCTHU U B

32.
IPOCTPAHCTBE
33 CiokeHue U BEIUUMTAHUE BEKTOPOB Bubmaorexa ITOK
' p https://m.eds0o.ru/23f4f089
34. Clio)eHne U BBIYUTaHUE BEKTOPOB
35 YMHOXEHNE BEKTOPA HA YHCIIO buGnuorexa [JOK
) p https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
36 HEKOMILJIAHAPHBIM BEKTOpaM buGnuorexa [IOK
) P paM. https://m.edsoo.ru/a28fd74e
[IpaBuiio nmapamnenenumnena
Pasnosxenne BekTopa 1o TpéM
37. HCKOMILIaHAPHBIM BEKTOPaM.
[IpaBuio napamienenumnena
Pemenue 3amau, CBSI3aHHBIX C
38 OpUMEHEHUEM IIPaBIJI IeHUCTBUH C bubnnorexa [JOK
' p p A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIH METO]T
39 II I/Ip CIICHUU FCOMe’ll:“) HYECKHUX Bubmiorexa IOK
’ pHp p https://m.edsoo.ru/d3alfe30
3a7a4
[IpsamoyronbHas cucteMa KOOpAUHAT
20 B ITpocTpaHcTBe. KoopanHaThl bu6muoreka [JOK
' BekTopa. [Ipocreimue 3agaun B https://m.edso0.ru/48db7058
KOOpAUHATaX
[IpsmoyronbHas cucteMa KOOpJUHAT
a1 B npocTpanctee. KoopauHaTsl

BekTopa. [Ipocreimue 3agaun B
KOOpAMHATAX



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

42.

[IpsiMmoyronbHas cucTeMa KOOpIMHAT
B npocTpanctse. KoopauHatel
BekTopa. [IpocTeliue 3agaum B
KOOpJUHaTax

43.

VYron Mexay BekTopamu. CKanspHoe
MIPOU3BEICHNUE BEKTOPOB

bubnunoreka LIOK
https://m.edsoo.ru/725effc4

44.

45.

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSMH

Brruucnenue YTJIOB MCKAY
IIpAMBIMHA U IINIOCKOCTAMU

bu6nmoreka IIOK
https://m.edsoo.ru/8efbe78e

46.

47.

48.

49.

Pemenue 3agau

KonTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

[ToBTOpEeHue, 06001IeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0600IIEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

bubmuoreka [{OK
https://m.edsoo.ru/77c22fc5

bu6mmoreka IIOK
https://m.edsoo.ru/1780ba5d

bubmmoteka IIOK
https://m.edsoo.ru/078cd184

50.

[ToBTOpeHue, 0600mEeHNE U
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

51.

[ToBTOpenue, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun

but6mmoreka [IOK
https://m.edsoo.ru/7491efe0



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

IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

52.

53.

54.

[ToBTOpEeHME, 0000IIEHNE U
cUCTEMATH3aUs 3HAHUN. 3a1auun
TUTAHAMETPUU M METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U
cUcTeEMaTH3alMs 3HaHUH. 3a1auu
MJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

IToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
IJITAHUMETPUHU ¥ METOJIBI KX PEIICHHS

bu6nmorexa [IOK
https://m.edsoo.ru/4dffda97

55.

[ToBTOpenue, 0600MIEHNE 1
cucremMaru3anus 3HaHuin. OCHOBHBIE
burypsl, pakThl, TCOPEMBI Kypca
CTepEOMETPUH

bubnunoreka LIOK
https://m.edsoo.ru/74b2ad91

56.

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpPEOMETPUH

57.

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH

58.

59.

[ToBTOpEeHUEe, 06001IIEHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH

[ToBTOpeHue, 06001IIeHNE 1
cucremMaru3anus 3HaHui. OCHOBHbBIE



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

¢burypsl, pakThl, TEOPEMBI Kypca
CTepEeOMEeTpUH

[ToBTOpeHuEe, 06001IeHNE 1
CUucreMarmu3anuia sHaHuii. OCHOBHEIE

°0. Gurypsl, GpakThl, TEOPEMBI Kypca 1
CTepPEOMETPUH
bubmuorexa [IOK
61. HToroBast KOHTpOJIbHAs paboTa 1 httos://m.e dso:)l.ru lec24dfc?
. [ToBTOpenue, 0600mIEHNE 1 1 bubnuoreka [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/f465d10e
6. [ToBTOpEHME, 06061H6HI:IG u 1
crcTeMaTH3aIus 3HaHUM
6l [ToBTOpeHME, 0606III€HIEG " 1
crcTeMaTH3aIus 3HaHUI
65 [ToBTOpEHwMe, 0606meHlile " 1
cHCcTeMaTH3aIlks 3HaHUH
6. [ToBTOpEHuUE, 06o6meHIfe u 1
cUCcTeMaTH3aIlus 3HAHU
. [ToBTOpenue, 0600IIEHNE U 1
CHCTEMaTHU3allUs 3HAHUH
6. [ToBTOpEHwMe, 0606IIIeHI:IC " 1
CHCTEMaTH3aIlHs 3HAHU
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

1p., AkunonepHoe obiiectBo «M3narensctBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

[Toypounsie pazpabotku o reomerpun. 11 kinacc/Coct. B. A. SApoBenko

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/f465d10e

