MHUHHCTEPCTBO NPOCBEIEHUSI POCCHNCKON

MunncrepcTBo o6pazoanus u Hayku KapauaeBo- Yepkecckol Pecniy6iinku

OEJEPAIIMHA

Vnpasienne OGpazoBanus aJMHHHCTpanHH YcThb -/[keryrunckoro

PACCMOTPEHO

Ha 3aC€JaHuHu

neJjaroru4eckoro copeta METOAUYECKOIo

MYHHIHNAJBHOIO paioHa
MBOY "COII a.I'opoabaeyk"

COI''TACOBAHO YTBEPXJIEHO

PYKOBOZHUTENL JAPEKTOP LIKOJIBI

LIKOJTBI 06BbeMHeHNUs /" A.B. Bopraxos.
€CTECTBEHHO- ITpuxkaz Ne226 ot «"30"»
MaTeMaTHYecKOoro [uKia ~28rycra 2024r.

IMTporokon Nel ot «'"29"» .7_@/2 il 4‘/«‘/

aBrycra 2024 r.

A. X. DpkeHoBa.
[Mpuka3z Ne226 ot «" 30"»
asrycra 2024 r.

PABOYAS IPOTPAMMA
(ID 5331091)

yueGHoro kypca «I'eomerpus»
ns obyvaromuxces 11 kmacca

Aya Topronbaeyk 2024-2025 yueGubiii roa




HOACHUTEJIBHAS 3AIINCKA

PabGouas mnporpamma yuyeOHOro kypca «['eomerpus» 0a30BOro YpOBHS IS
obOyuaromuxcs 10 —11 knaccoB pazpaboTana Ha ocHOBe DeepalibHOTO TOCYAaAPCTBEHHOTO
00pa3oBaTEILHOTO CTaHJIapTa CPEHEro 00IIero 0Opa3oBaHHUs, C YUYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHUM, MPEABABISIEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUIA
poccuiickoro oOpa3oBaHms. Peamuzanus mporpamMMbl  00ecrieduMBaeT — OBIAJCHUE
KITFOYeBHIMH ~ KOMIICTCHIIUSMHU, COCTaBISIONIMMH OCHOBY ISl  CAMOPA3BUTHS |
HEeTPEepBIBHOTO  00pa3oBaHMsi, IEIOCTHOCTh OOMICKYJIbTYpHOTO, JWUYHOCTHOTO W
MI03HABATEIFHOTO Pa3BUTHS JTMYHOCTH OOYJAFOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T€OMETPUHM Ha YPOBHE CPEIHEro oOiiero oOpa3oBaHUs
00yciIoBICHA MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB
o0Oy4eHUsT TeOMETPUHU B HAMNPABJICHUU JIUYHOCTHOTO Pa3BUTHUA  OOydYaroIIuXcs,
dbopmupoBaHuss (PYyHKIMOHAIBHOM MaTEMaTHUUYECKOW TPAaMOTHOCTH, H3YYCHUS JPYTHX
y4eOHBIX JUCHMIUIMH. Pa3Butue y oOydaromuxcs TPaBUIBHBIX TMPEJACTABICHUN O
CYIIHOCTH M TIPOUCXOKICHUN TeOMETPUUYECKUX aOCTPaKIUiA, COOTHOIICHUH PEATbHOTO U
U7eaTbHOTO, XapaKTepe OTpaKeHUs MaTeMaTUYeCKOW HayKOW SBJICHUH W MPOIECCOB
peaJpHOTO MHUpPa, MECT€ TEOMETPUM B CHCTEME HAayK M POJU MaTEeMaTU4YECKOTo
MOJCIIMPOBAHUS B HAYYHOM IIO3HAHWHW W B TPAKTUKE CIOCOOCTBYET (POPMHPOBAHHUIO
HAyYHOTO MHUPOBO33PCHHS YYAIIMXCS, a TAKXKE KA4eCTB MBIIIJICHUS, HEOOXOIUMBIX IS
aJlanTalii B COBpEMEHHOM OOIIIEeCTRBE.

I'eomeTpus sBHsieTcss oqHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpPETHEro OOIIEro
oOpa3oBaHHUs, TaK Kak OOECIeYnBaeT BO3MOXHOCTh M3Y4YEHHUS KaK JUCIHUILUIMH
€CTEeCTBCHHO-HAYYHOMN HAIPABJIICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndueckoe  MbiUieHHE, GOPMHUPYEMOE TpPU  H3YYECHUH  OOYYaArOIIMMUCS
MOHSATUHHBIX OCHOB T€OMETPUHU U MOCTPOCHHUH LIETIOYKHU JIOTHYECKUX YTBEPKJICHUN B X0J1€
pellIeHUs] TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh M OINPOBEpPraTh TUIIOTE3bI
HEIMOCPEACTBEHHO HCIMOJB3YIOTCA MPU PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO IIMKJA, B
YaCTHOCTH U3 Kypca (QU3UKH.

YMeHne OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJib BO BCEX
00JacTsaX JEATENBHOCTH YesoBeka. OpUEHTAIMS YeJIOBEeKa BO BPEMEHH W TMPOCTPAHCTBE
— HEO0OXOJMMOE YCJIOBHE €r0 COIUATBHOTO OBITHA, opMa OTPAKEHHS OKPYKAIOIIETO
MHpAa, YCJIOBHUE YCIEIIHOTO MO3HAHMSI U aKTUBHOTO MPEOOpa3oBaHUs JEUCTBUTEIHHOCTH.
OnepupoBaHUe TPOCTPAHCTBEHHBIMH OOpa3zamMu OOBEAWHSICT pa3Hble BUIBI YUCOHOU H
TPYAOBOM JI€SATEIBHOCTH, SBISIETCS OJHUM U3 TPOPEeCCHOHATBLHO BaXXHBIX KayecCTB,
MOATOMY akKkTyajdbHa 3ajada (QOpMUPOBAHUS Y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO



MBIIIIEHUSI KaK Pa3HOBUIHOCTH OOPA3HOI'O MBILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTH [0 MHOTUM HaIPaBICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha 0a30BOM YpOBHE
o0ydeHus — o0mieoOpa3oBaTeIbHOE U OOIICKYJIBTYPHOE Pa3BUTHE OOYYAIOUIUMXCS 4Yepes
o0OecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS M  HMCIHOJB30BAHUS CUCTEMATHYECKUX
r€OMETPUYECKUX 3HAHUW U JAeUCTBUH, cHEHU(PUUYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCIEIIHOTO TPOJOJKEHUsT 00pa3oBaHUA MO CHEHUAIbHOCTAM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma no reomeTpuu Ha 0a30BOM ypOBHE NMpeAHa3HAayYeHa JJIs 00ydarouuxcs
CpelIHEeW LIKOJIbl, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYJHEHUN HA YPOBHE OCHOBHOIO
obmero oOpaszoBanusi. Takum oOpa3zoM, oOyuwaromuecss Ha 0a30BOM YpPOBHE JIOJIKHBI
OCBOUTH OOIIME MaTeMaTHYEeCKHE YMEHHUs, CBA3aHHBIE CO CIEeUU(PHUKON TreoMeTpuu u
HEOoOXOMMbIE JIS JKM3HM B COBpPEMEHHOM oOmiectBe. Kpome 53TOro, oHM HMEIOT
BO3MOXXHOCTb H3y4YUTh T'€OMETpHIO OoJiee TIyOOKO, €Clu B JaJIbHEWIEM BO3HUKHET
HEOOXOJIMMOCTh B TEOMETPUYECKUX 3HAHUAX B TPO(EeCCHOHATBLHOM eI TEIbHOCTH.

JlocTrkeHue  1enM  OCBOGHMS  NPOrpaMMbl  0OecreuuBaeTcs  pelieHUEeM
COOTBETCTBYIOIIUX 3a/ay. [IpuoputeTHBIMH 3a7ja4aMi OcBOeHUs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opmupoBaHHe TpPEICTABICHUS O N'EOMETPUHM KaK 4acTU MHUPOBON KYJIbTYpHI U

OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MUPOM;

e (QopmupoBaHHe NpENCTABICHUS O MHOTOTPAaHHHUKAX M TejaxX BpAIIECHUA KakK O
BXHEHIINX MaTeMaTHUYECKUX MOJIETISX, TMO3BOJIAIONIMX OIUCHIBATh M HM3y4YaTh
pa3HbIE SBJICHUSI OKPYKAIOIIET0 MHUPA;

e (opmupoBaHre YMEHHUs pacliO3HaBaTh Ha YepTEkKaX, MOACISIX U B PEAIbHOM MHUpPE
MHOTOTPAaHHUKH U TeJa BPAIllCHUS,

e OBJAJCHHE METOJAMH pEIICHUA 3a7ad Ha TMOCTPOCHUS Ha M300paKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATUSIMU O MHOTOTPAaHHUKAX
Y TeJIaxX BpallleHHs ¥ KX OCHOBHBIMU CBOWCTBAMU;

e OBJAJICHHE alTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3a/ay; (OpPMHUpPOBAHUE
YMEHHS MPOBOAUTH HECIOXKHBIE J0Ka3aTelbHbIE PACCYKIEHUS B XOJI€ PELICHUS
CTEepEOMETPHUECKUX 3aJ1a4 U 3a]a4 C MPAKTUYECKUM COJIEPIKaHUEM;

e pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydYaromuxcs,
MO3HABATEIILHON AKTHBHOCTH, WCCIIEIOBATEICKAX YMEHUH, KPUTHYHOCTH
MBIILICHUS;

e (QopmupoBanre GYHKIMOHATHLHOW TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH:
YMEHHE paACMO3HABATh IMPOSBICHUS TEOMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHW B PEATbHBIX XKU3HCHHBIX CUTYAIUSIX M MPH U3YUCHUU JIPYTHUX
y4e€OHBIX MPEIMETOB, IMPOSIBICHUS 3aBUCUMOCTEHl U  3aKOHOMEPHOCTEH,



GopMynupOBaTH UX Ha S3BIKE TEOMETPUHM M CO3[1aBaTh T€OMETPUUCCKUE MOJICIH,
NPUMEHATH OCBOCHHBIN TE€OMETPUYECKUI ammapar s pemeHUs MTPaKTHKO-
OPUCHTUPOBAHHBIX 3a/lad, HWHTEPIPETUPOBATh U OICHUBATh IOJYYCHHBIC
PE3YNIbTATHI.

OTnuuuTensHO OCOOCHHOCTBHIO TIPOTPAMMBI  SIBJISIETCS  BKJIIIOYCHHE B KypC
CTEpEOMETPHH B Hayajle ero M3Y4YeHHs 3aJad, PelIacMblX Ha YpOBHE WHTYHTHBHOTO
MO3HAHMSI, W ONpeAeNEHHBIM O00pa3oM OpraHM3oBaHHas paboTa HaJ HHUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET
NpOTeKaHNWE WHTYUTHBHBIX MPOIECCOB, MOTHUBUPYET K JaJbHEHIIEMY H3YYCHHUIO
npeaMeTa.

[Ipennourenne oTnaéTcst HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYCHHS, TO €CTh
TEOPETHUECKUE 3HAHMS UMEIOT B CBOCH OCHOBE UyBCTBEHHOCTDH MPEAMETHO-TTPAKTHUECKON
AesTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEJCTABICHUH Yy YyUYalIUXCsi B Kypce
CTEpEOMETPHH TPOBOJIUTCS 3a CU€T pelieHHs 3a7ad Ha CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajlay Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHbIMH oOpa3zamu. Coznanue oOpasa
NPOBOJIUTCS C OMOPOM Ha HArJSTHOCTh, a ONEPUPOBaHHWE O0pa3oM — B YCIIOBHUSAX
OTBJICYCHHUS OT HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €T0 MCXOTHOTO COACPKAHMS.

OcHoBHBIE conepxarenbHble JHHUM Kypca «l'eomerpum» B 10-11 xaccax:
«MHororpanHukmn», «lIpsmMble ¥ MJIOCKOCTH B TpOCTpaHCTBe», «Tema BpaiieHus»,
«BekTopel W KOOpIMHATHI B TMpocTpaHCTBe». DOpMHpOBaHUE JIOTMUYECKUX YMEHUH
pacnpenensieTcss He TOJIBKO IO COJIepPyKaTeNIbHBIM JIMHUSAM, HO U IO rojaM oOy4eHHs Ha
YpPOBHE CpeHEro o01Iero 00pa3oBaHus.

Copep>xanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJbTaTaM OCBOCHUS
paboueil mporpamMMmbl, pacrpeAesiéHHbIM IO ToJaM O0y4YeHUs, CTPYKTypUPOBAHO TaKUM
o0pa3oM, yTOObI OBJIAJICHUE T€OMETPUUECKIUMH MOHATUSAMHU U HABBIKAMU OCYIIECTBISIIOCH
MOCIICJIOBATEIbHO W TOCTYIATEIbHO, C COOJIIOJICHHEM TMPUHIMIIA MPEEeMCTBEHHOCTH,
YTOOBI HOBBIC 3HAHMS BKJIIOYAIKCH B OOIIYIO CUCTEMY I'€OMETPUUYECKUX TMPEACTaBICHUMN
00y4JaromuXcs, pacimpss u yrayonsis e€, o0paszyst IpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpuu otBoautcs 2 yaca B Henemnto B 10 kitacce u 1 yac B HeJemto
B 11 kiacce, Bcero 3a aBa roga o0yuenus - 102 yueOHBIX Haca.



COAEPKXAHHUE YYEBHOI'O KYPCA
11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MMOBEPXHOCTH, OCh IWJIUHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroias
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0pasyroIiue u BbICOTa; OCHOBAHUS M OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETp; IJIOMAJb MOBEPXHOCTH C(HEpHI.
B3aumnoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
Iomaab cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYcA.

KomOunamuu Ten BpalieHUss W MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 11apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMH TTOTOOHBIX TEJL.

Cedenus wwimHApa (MapajuieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. Ilpocredmme 3amaum B
KOOpAMHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTPpaMMbl Y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIAHCKON UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
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 IOCTPOCHUE YCTOWIMBOTO OYAYIIEroO.

JcTeTHYecKoe BOCIUTAHKE:

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

Du3nvecKoe BOCIIUTAHMNE:

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

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

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a/1ad MaTEMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

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

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

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

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHUS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

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

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOT'O), BHICTPAUBATh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

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

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

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UHDOpPMALMM, AHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

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

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATH €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYIUPOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W UCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4€TOM HMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KJIACC

OnepupoBaTh MOHATHAMH: HJIWHIAPHYECKAs IMOBEPXHOCTh, OOpa3yroIIHe
IMWIMHJIPUYCCKON  MOBEPXHOCTH,  [WJIWHIP,  KOHHWYECKass  IOBEPXHOCTD,
o0pa3yrolire KOHNIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

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

OOBICHATH CIIOCOOBI ITOTYUYCHUS TSI BPAIICHHUS.

KnaccudummposaTh B3auMHOE pacioNoKeHUE CPEphl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOKW CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Bbruucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH TEJI  BpallicHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalllCHHUS.

BbIYUCHATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH U 00BbEMaMHU
MOI00HBIX TEIL.

N306paxkate u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInoiHATh (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEpPHPETUPOBATH H MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTekax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbIONHATE  JIEHCTBUSA  CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHS BEKTOPa Ha YUCIIO, OOBICHATH, KAKWMH CBOWCTBAMH OHU 00JIaato0T.

[TpumeHsATs TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh MOHATUSIMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOIYJTh BEKTOpA, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPa, YToJl MEXIY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC 1 KOMILJIAHAPHBIC
BEKTOPBHI.



HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIO, YTOJ MEXKIY
BEKTOpaMH, CKaJISIpHOE MPOMU3BEJEHUE, pPACKIAAbIBATh BEKTOpP 1O JABYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue (akThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoaratoMX HECKOJIBKO IIaroB pelieHus, €CIU YCI0OBUS MPUMEHEHHUS
3a/laHbl B IBHOM (hopme.

PemaTte mpocTeiiue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOIO METO/IA.

Pemate 3agauM Ha J10Ka3aTENbCTBO MaTeMaTHUYECKMX OTHOUIEHUH W
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WIH aJirOpUTMaM, MPUMEHSS
U3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHnsaT, mpocTellliie MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEUICHUU CTEPEOMETPUUYECKUX 3a]1a4.

[IpuBoaUTH TIpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PaciO3HaBaTh MPOSBICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTRBE.

[IpuMeHsATh TONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TPUMEHSTh HM3YyUYEHHBIE TMOHATHUS B MpOIECCE IOUCKA pEelICHUs
MaTeMaTUYeCKd CQOPMYJIUMPOBAHHOM MpoOJEMBbl, MOJECIUPOBATH pPEAJbHBIC
CUTyalldM Ha $3bIKE TEOMETPHUM, MHCCIEN0BaTh IIOCTPOECHHBIE MOJEIHU C
UCMOJIb30BaHUEM F€OMETPUUECKUX OHATUN U TEOpEM, allliapara ainredpsl; pemarhb
IPaKTUYECKUE 3a]]a4l, CBA3aHHbIE C HAX0XKACHUEM I€OMETPUUECKUX BEJIINYHUH.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [{OK
T 12
©J1a Bpatlienis https://m.edso0.ru/1c209e37
N bubmuotexa [JOK
1
OOLEmbI TeN S https://m.edso0.ru/1c209¢e37
BekToprs!l 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubmiorexa HOK
p P poctp https://m.edso0.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
Cdepa u map: neHTp, paamnyc,
IUaMeTp; IIOalh HIOBEPXHOCTH 1 bubnmorexa LOK
p> P https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomaab chepsl
N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,
00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3ymolas u OcCh; 1 bubnunoreka [JOK
IUIoIIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka muinuuapa.
p P bu6mmoreka [JOK
Ceuenus nunuHApa (MIOCKOCTBIO, 1

napajielbHON Uin
NEePIEeHANKYIIIPHON OCH IIMIIMH]PA)

https://m.edsoo.ru/016e25eb
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Konnueckas noOBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU

bubmuoreka [JOK

! IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHoBaHHE U BEPIINHA,

8 06pa};y101ua51 1 OCb; Hnopmazn, bubmorexa HOK

. N https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; chepa, BucaHHas B bubnuoreka [JOK
MHOTOT'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TEII https://m.edso0.ru/26a03fb7
OO0BEM HuIMHIpa, KOHyca

14 MaTCMaL;I/IKa BﬂgaSHBIXYOTpaCJIHX bubmmorexa [TOK

https://m.edso0.ru/5513d87b
HKOHOMHMKH.
15 O06BEM mapa u miaomaas chepbl bubmiorexa LIOK

https://m.edsoo.ru/d189bde2
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[TogoGHBIE TeNla B TPOCTPAHCTBE.
CooTHoLIEHNS MEXAY ILIOIAIMU

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MOJO0OHBIX TEJ
17 KonTposnsHast paboTa mo Temam bubmorexa [IOK
"Tena Bpamenus" u "O0beMbI T https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTy U B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHre ¥ BEIYUTAHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
bu6moreka [IOK
20 h%
MHOZCIHE BEKTOPH Ha HHCH0 https://m.edsoo.ru/dee379eb
Pasznoxenne BexTopa 1o Tpém
21 HEKOMIIJIaHAPHBIM BEKTOPaM bubnmorexa [JOK
P past. https://m.edsoo.ru/a28fd74e
[IpaBuno napawienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHEM IPaBIII JeHCTBUIA ¢ Bubmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIN METO
23 1} I/IpiI_HGHI/II/I FCOMG”]I;“) WYECKUX " bubmorexa HOK
pHp P https://m.edsoo.ru/d3alfe30
3a/a4
[IpssmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edsoo.ru/48db7058
3a/1lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK
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MPsAMBIMHA U IIJIOCKOCTAMUA

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

KonTtposneHas paboTa o teme

bubmmoreka [{OK

27 "Bexropl i K?OPHHHaTH . https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600MIICHNE U

28 cucreMaruzanus 3HaHui. OCHOBHbBIE bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U

29 cuctemaTtusanus 3Hanuii. OCHOBHbIE bubmuorexa [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1

30 cCHCTeMaTH3alus 3HaHui. 3a1a4un bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHue, 0600IICHNE 1

31 cUCTeMaTu3alus 3HaHui. 3agaun bubnuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

32 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

bu6mmoreka [JOK
33 Hrorosas konTpobHas padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001mEeHNE U bu6mmoreka [JOK

CHCTEeMaTHu3allus 3HaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






