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MMOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 6a30BOro ypoBHS IJis
oOydarommuxcst 11 kmacca  paspaborana Ha  ocHOBe — DepepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CpeaHEro olIero oopa3oBaHusl,
¢ yd4€TOM COBpPEMECHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0O0pa30BaHUS.
Peanu3arus mporpaMmbl 00€CTIeYMBAET OBJIAICHNUE KIIOYEBBIMH KOMITETECHITUSIMU,
COCTaBIISIIONUMHU OCHOBY JJII CaMOPAa3BUTHUS W HEMPEPBHIBHOTO 0OO0pa30BaHMUA,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W II03HABATEIBLHOTO Pa3BHTHS
JUYHOCTH 00YJarOIIXCsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEr0 OOILEero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUHM B HAIPAaBJICHUU JUYHOCTHOTO
pa3BuTUsl OO0yd4arommxcs, (QOpMUPOBaHUS (PYHKIHMOHATIHHOH MAaTeMaTUYEeCKOU
I'PaMOTHOCTH, U3YYEHHUS IPYTUX yUEOHbIX AMCUMILINH. PazButue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M INPOMCXOKIECHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M WACAIBHOTO, XapakTepe OTPaKEHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpPa, MECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUECKOTO MOJACIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIIICHHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o00pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0y4arolMMMCS
MOHATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTUYECKUX YTBEPKACHUMA
B XOJI€ pEILICHUS TeOMETPUYECKHX 3a7ad, YMEHUE BBIJBUTATb W OIPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPH PELIEHUH 3a]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00NacTsIX AESITeNbHOCTH uYenoBeka. OpHeHTalMs YelloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaXXEHHs OKPY’KAIOLIET0 MHUpA, YCIOBHE YCIHEIIHOIO MO3HAaHUS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATENBHOCTH,



ABIIAETCA OOHUM U3 MPOPECCHOHATHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (POpMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUSI Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUUECKON JAESITEIbHOCTH 110 MHOTMM HaIIPaBJICHUSM.

Ilenp ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHEe 0OyueHHs — 00leo0pa3oBaTeIbHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BAaHUSl  CUCTEMATHUYECKUX TIEOMETPUYECKMX 3HAHUW U JAEUCTBHIA,
CHEU(PUYHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOIO MPOJOJIKEHUSI 00pa30BaHUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAaHUEM I€OMETPHUH.

[Iporpamma mno reomerpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuxcsi CpeaHeN MIKOIbI, HE MCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYIHEHHIA
Ha ypOBHE OCHOBHOIO 00miero obdpasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTUYECKUE YMEHUS, CBSI3aHHbIC
co cnenupuKONd TeoOMETpUU M HEOOXOAUMBIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyUUTbh €OMETpuUio Oojee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATIBHON JESTENBHOCTH.

JlocTmKeHre LeauM OCBOEHMSI IPOrpaMMbl OOECIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«['eomerpumn» Ha 6a30BoM ypoBHe B 10—11 kitaccax ABISAIOTCS:

 popMHUpOBaHUE PEICTABICHNUS O FEOMETPUM KAaK YaCTH MUPOBOM KYJIbTYpBI
U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

e popMHpOBaHUE MPEJCTABIECHNS O MHOIOTPAHHUKAX M TeJlaX BPALLEHUS Kak
0 BaXHEHIINX MaTeMaTHYECKHX MOJIENSIX, MO3BOJSIOUIMX OMHCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

 popMHUpOBaHUE YMEHHUS paclO3HaBaTh Ha YEPTEkKAX, MOJEIIAX U B PEAIBHOM
MHUPE MHOTOTPAaHHUKH U TeJla BPALLEHUS;

¢ OBJIQJICHUE METOJAMM pEIIEHUS 33Jad Ha MOCTPOCHHUS Ha H300paKEeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e popMupoBaHUME yYMEHHS ONEPUPOBATH OCHOBHBIMU  TOHATUAMU O
MHOTOTpaHHHMKaX U TeJIaX BPALEHUS U UX OCHOBHBIMU CBOICTBaMH;

e OBJIQ/ICHNE AJITOPUTMAMHU PEUIEHHUs] OCHOBHBIX TUIIOB 3a/1a4; (popMHpOBaHHUE
YMEHHsI MPOBOJUTH HECJOXKHBIE JOKa3aTeNIbHbIE PACCYXACHHUA B XOe
pelleHus CTePeOMETPHUECKUX 3aJad W 3aJad ¢  [PaKTHYECKUM
COJIEp)KaHUEM;

e Pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
II03HABATEJIbHON aKTMBHOCTH, UCCIIEN0BATEIbCKUX YMEHUNH, KPUTUUHOCTH
MBIILUICHHUS,



e popmupoBaHuE (PYHKIIHMOHATHHONW TPAMOTHOCTH, PEIEBAHTHOM T'€OMETPHH:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHSITHH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEabHBIX KU3HEHHBIX CUTYalUsX U IPU U3YUCHUU
OpYruX  Y4eOHbIX  NIPEIMETOB,  IPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpPOBaTh UX Ha A3BIKE TEOMETPUM U CO3AaBaTh
F€OMETPUYECKHE MOJIEIH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3aj]ad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBISIETCS BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4eHMs 3aJad, peuacMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa30M OopraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U TMPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIUPYET MPOTEKAHNE MHTYUTHBHBIX IIPOLIECCOB, MOTHUBUPYET K
JalbHENIIEMY U3YUYEHUIO NPEaMETa.

[Ipenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3zBuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallMXxcsi B Kypce CTEpPEOMETPUM INPOBOAMTCS 3a CUET pelleHUs 3aJad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa30oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCA C OMOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBAaHUE OO0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJIATHOCTH, MBICIEHHOTO U3MEHEHMS €70 UCXOJHOTO COAEPIKAHMSL.

OcHOBHBIE coaepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsmble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacnpenensieTcss HE TOJbKO II0 COJAEP)KATEIbHBIM JIMHHUSIM, HO M IO ToJaM
00Oy4eHHUsl Ha YPOBHE CpPEHEro 0OLIEro 00pa3oBaHus.

Conepxxanue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pacmpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTYpUPOBaHO TakuM o00Opa3oM, YTOObl OBJAJCHHE T'€OMETPHUUECCKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBJISJIOCH MOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHNEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINUCh B
OOLIYI0O CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydaroUXCs, paciuupss U
yray6usist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3zyuyenue reomerpuun orBoautes 2 yaca B Henento B 11 kiacce



COAEPXKXAHHME YYEBHOI'O KYPCA

11 KJIACC

Tesa Bpalmenus

HuwimmHapuyeckas IIOBEPXHOCTD, oOpasyromue HWIAHAPUYECKON
NOBEPXHOCTH, OCh IWIMHJIPUYECKON TMOBEpXHOCTH. l{uiauHAp: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolas M OChb; IUIOMIAJb OOKOBOM H MOJHON
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
W OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0pa3sylolllie U BHICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAIb MMOBEPXHOCTU C]ephl.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTeNbHasl MIOCKOCTh K cdepe;
TI0MIAEL ChEpHI.

N300paxenue Ten BpalieHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIi OKo0JI0 cdephl; chepa, BOUCaHHAsT B MHOTOIPAHHMUK, WM TEJO
BpAaICHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
IPSMOYTOJILHOTO Tapajuienenunena M ciaeAcTBuss u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 1apa u mIomaab chepsl.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAAsIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenuss wmwiMHapa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYCHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miiockocTy U B npocTpaHcTBe. CI0KEHNE U BRIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCO0. PaznokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamenenunena. Pemenuwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHUCTBHM C BekTopaMu. I[IpsMoyrosibHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brlunciienre yrioB Mexay NMPSIMBIMU U IUIOCKOCTSIMU. KOOpAMHAaTHO-BEKTOPHBIM
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3ULIUU 00YUYaAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUKCKOr0 OOLIECTBA, NPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKECHHS K
MPOIJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaTEMAaTHUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTIKEHUW B JIPYrUX HayKax, TEXHOJOTHUAX, cdepax
HSKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEN POCCUICKOTO Hapoa;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO0  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN HAYKHU U JIESITEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUNBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3az7ady, peneHuu, paccyXIEeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 0€30macHOro 00pasa *U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITHU U

OT/BIXaA, peryispHas ¢buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03{0POBUTEIBLHON
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC ILJIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHNI0 Ha TPOTSKCHHHM BCEH JKU3HW, TOTOBHOCTHIO K aKTUBHOMY
YYACTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOru4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPbl, MOHUMAHHUEM BIIMSHUS
COLMATEHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COIUATLHON
cpelbl, OCO3HAHMEM TIJIOOAJTBHOTO XapakTepa OKOJOTHYECKHX  MpoOiIeM;
OpHUCHTAIIMCH HAa MPUMEHEHHE MATEeMAaTHUYECKUX 3HAHUHM JUIS pElICHUs 3a1a4 B
001acTH  OKpY)KaloLIeH Cpeibl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJICJCTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKH W  OOIICCTBEHHOW MPAKTHKH, I[MOHHMMaHUEM
MaTeMaTHYeCKOM HayKH Kak c(epbl 4YelIOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBHWJIW3AIWW; OBJIAJICHUEM S3bIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATECIBCKYIO JICITCILHOCTD
WH/IMBUYaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OCLCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUsAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.
1)  Vuusepcanvnvie = nosmaseamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKPYHCAIOUie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCIe008aMeNbCKUX ONepayull, yMeHull pabomams ¢ ungopmayueti).
Bba3oBble JJornueckue aeiicTBUA:
¢ BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTUYECKUX
00BEKTOB, TOHATHNA, OTHOIICHWW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpe/Ie]ICHUs]  TOHATWN; YCTAaHABJIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA MJIsi OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIIN3A;

¢ BOCIIPHHMMATh,  (HOpPMyIHpOBaTH M  TPEe0oOpa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHEIE;

eBBISBIISAITh ~ MaTEeMAaTHYECKWE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NpOTUBOpeYHs B (aKkTaxX, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUH  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C WCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPKIICHUN (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATH apTyMEHTAITUIO,
NPUBOJNTHh TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbL;

e BEIOMpATh CIOCOO pelieHus y4eOHOM 3agadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOUpATh HaubojJee MNOAXOIAUMI ¢ y4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieroBarebCKue JeHCTBUSA:

¢ ICTIOJB30BATh BOMPOCHI KaK MCCIEIOBATENIbCKUNA HHCTPYMEHT IO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpEUUE, MpodiIemy,
yCTaHABIMBAaTh WCKOMOE€ W  JaHHOe, (QOpMHUPOBATH  THIOTE3Y,
apTyMEHTUPOBATH CBOO TIO3UINIO0, MHCHHUE;

e MPOBOJINTH CAMOCTOSTEIHLHO CTUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MAaTEMaTU4YeCKOro OObEKTa, SIBJICHUS,
npoliecca, BBISBJICHUIO 3aBUCUMOCTEH MEXAy OOBEKTaMH, SBICHUIMU,
pOIECCaMU;

e CAMOCTOSITEIFHO (hOPMYIHPOBATH OOOOIIEHUS W BBIBOJBLI TI0 pe3yjbTaTam
POBEIEHHOTO HAOIIO/IEHUS, UCCIEIOBaHUs, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUH;

e IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TaKXKe BBIJBUTaTh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nndopmanmeii:

o BBISIBJIAITH Ae(UIUTH MH(GOPMAIIMK, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha
BOIPOC U ISl pEUICHUS 3a]1auu;

e BEIOWpaTh WH()OPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AHATM3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PAZTUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3iIMYHbIX (opmax,
WUTIOCTPUPOBATH Tparueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIu o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvhvie KOMMyHUKamue@Hwle Oelicméus, o0becneyusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJECHUS B COOTBETCTBUH C YCIOBHSIMU
U TEeIsIMU OOIIEHUsS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOI TOYKY
3peHUs B YCTHBIX W MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
pEIIeHUs 3a/1a4¥, KOMMEHTHUPOBAThH TIOJTYyUYEHHBINA PE3yIbTarT;

B X0/I¢ 0OCYX/JICHHUS 3a/1aBaTh BOIMPOCHI IO CYIIECTBY O0OCYKIAaEMOW TEMHI,
poOJIeMBI, perIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIOMCK
pEIICHHs; COMOCTaBISATh CBOM CYXIEHUS C CYXKICHHSIMH JIPYTUX
YYaCTHUKOB JHaliora, OOHAPYXUBATh Pa3IMYNe W CXOJCTBO TO3HIIMIA, B
KOppEKTHOH Popme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,;

o IPE/ICTABIISATH PE3YJIbTATHI PEIICHUS 3a/1a4M, IKCIIEPUMEHTA, NCCIIeIOBaHUS,
MPOEKTA; CaMOCTOSATEIHLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a]1a4 MPe3eHTAIMH U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyaHuvecTBo:

e IOHUMAaTh M HMCIIOJH30BATh MPEUMYIIECTBA KOMAHJIHON M MHIWBUIYaTHLHOU
paboThl TIpU pernieHUH y4eOHBIX 3a/lad; MPUHAMATH I1€1h COBMECTHOM
NEeATEeTbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM  paboOTHI,
pacnpenensaTe BUABI pabOT, JOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHHSI HECKOJILKUX JIFOCH;

e Y4ACTBOBaTh B TPYIIMOBBIX Popmax padboThl (00Cy)aeHusi, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

3) YHusepcanvnvie  pezynamueHule oelicmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
Camoopranuzanus:

e COCTABJIATH IIJIaH, JITOPUTM PELIEHUS 3a7a4H, BBIOUPATh CIOCOO peIIeHus ¢
y4€TOM UMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHHUI C Y4ETOM HOBOM
uH(pOpMaIUu.

CaMOKOHTPOJIb:

eBJIQZICTh HABBIKAMHM  IIO3HABATENIbHOM  pedrexkcun Kak  OCO3HAHMS
COBEPILAEMBIX JEUCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJAJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJII Ipolecca U
pe3yJibTaTa peluleHusl MaTeMaTU4eCKON 3a/1auH;

e IPEBUJIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh [IPU PELIEHUU 3aJa4H,
BHOCHTb KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JaHHBIX, HAHJEHHBIX OIIMOOK, BBIABICHHBIX TPYAHOCTEM;



¢ OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEId M YCIOBUSAM, OOBICHITH
IIPUYUHBI TOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
11 KIJIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIPUYECKAs IOBEPXHOCTh, 0Opa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHIP;  KOHUYECKas  IMOBEPXHOCTb,
o0Opa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacmo3naBats Tema Bpamenus (uInHAP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TET BPALLIECHHUS.

KnaccuduimpoBath B3auMHOE pacnosiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBON CETMEHT, OCHOBaHUE CErMEHTa, BhICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOWIAQAM TMOBEPXHOCTEH TeN  BpalEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H
ONMMCaHHBIN OKoJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BoryncnaTe COOTHOLIEHUSI MEXIY IUIOMIAAIMU MOBEpXHOCTEH U 00BEMaMU
MOJIOOHBIX TEJI.

N3o06paxkarh u3ydaemble (QUIYpbl OT PYKHM U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPE/CTABICHHYIO Ha YepTekax U
pHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE  JEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHMSI BEKTOPA HA YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJaIOT.

[TpuMeHsTh paBUIIO Mapasieienue/a.

OmneprpoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJll MEXKIY
BEKTOpPaMH, CKAJIIPHOE MTPOU3BEJEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.



HaxomuTh cymMMy BEKTOPOB M MPOU3BEIECHHUE BEKTOPA HA YHCIIO, YTOJ MEKIY
BEKTOPAMH, CKaJsAPHOE IPOM3BEIAECHUE, PACKIAABIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

ITpumensaTh TeomeTpuueckue (HaKThl Uil PEUIEHHs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJIarallinX HECKOJIBKO IIAaroB PELIEHHUs], €CIU YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

Pemate mpocreine reoOMETpUYECKHE 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HAXO0XkJIEHWE FeOMETPUUECKUX BEITMYMH 10 00pa3laM WM airOpUTMaM, MpUMEHss
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATh HpoCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOONTE HpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPHUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh NMOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM M IIPUMEHATHh W3Y4YCHHBIC IIOHATUS B IIPOLIECCE IIOMCKA PELIEHUs
MaTeMaTHYeCcKu C(OPMYIMPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUh Ha $A3bIKE TE€OMETPUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TOHSATHI U TeOpeM, amnmnapara alireOpsl; pearhb
IIPAKTUYECKUE 3a/1a4l, CBA3aHHBIEC C HAXOKIECHUEM I€OMETPUYECKHUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/n
NMPOrpaMmblI Bcero Konrpoannbre | - IlpaxTueckue o0pa3oBarejibHbIE
padoThI padoThI

pecypchl
bubnunoreka LIOK

Tena BpaieHus 17 1 https://m.edsoo.ru/1c209¢3
7
bubnunoreka LIOK

OO0BEMBI TN 10 1 https://m.edsoo.ru/1¢209¢3
7
but6mmoreka [JOK

BekTopsl ¥ KOOPIUHATHI B IIPOCTPAHCTBE 20 1 https://m.edsoo.ru/1¢209e3
7

[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs buomorera [JOK

P ’ ’ 21 1 https://m.edsoo.ru/1¢209e3

3HAHUH

7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 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

NOYPOYHOE IINTAHUPOBAHMUE

11 KITACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
Hata uHppOBLIE
Ne ni/n Tema ypoka
yp Beero | Komtpoavmnie | [pakruueckue | y3yyenns 06PA30BATEILHBIE
padoThI padoThI
pecypchl
OKpY>KHOCTB U KPYT: IICHTP, paInyc,
1 JUaMeTp; IUIoWaab Kpyra u JJIMHA 1 03.09.2024
OKPYXHOCTH
Cdepa u map: ueHTp, paanyc, IuaMeTp; buGmorexa [IOK
2 IO HOBEPXHOCTH Cheph 1 06.09.2024 https://m.edso0o.ru/0341bc
1azn p p 2b
B3anmMHuoe pacnionoxxenne cepbl u bubmunorexa [JOK
3 ILIOCKOCTH; KacaTellbHas MIOCKOCTh K 1 10.09.2024 https://m.edsoo.ru/bed12a
cepe; rromiaas cheps 43
N3ob6paxenue chepsl, mapa Ha bubmorexa HOK
4 HT0cKoCTHL. CeteHIs Mana 1 13.09.2024 https://m.edsoo.ru/bc15f7f
. p 2
[Hunuaapuydeckasi MOBEPXHOCTb,
oOpa3syromue MUITHHIPUIECKOM bubmorexa LOK
5 HOBEPXHOCTH, 0CH IHTHHPHHIECKOii 1 17.09.2024 https://m.edso00.ru/6054b8
’ cl
IIOBEPXHOCTH o
Hununanap: ocHoBaHUS U OOKOBast B OK
MOBEPXHOCTb, 00pa3yolas 1 och; nosmorexa L
6 IO GOKOBOH 1 TONHO 1 20.09.2024 https://m.edsoo.ru/188f621
6
IIOBEPXHOCTH B
7 HunuHap: ocHOBaHMS B OOKOBas 1 24.09.2024



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

MOBEPXHOCTh, 00pa3yroIas U oOcCh;
IUIoIIas OOKOBOM M IOJIHOM
MOBEPXHOCTH

N300pakeHre NUIMHAPA HA TUIOCKOCTH.
Pazpéptka mmmnapa. CeyeHus MuiIMHIpa

bu6mmoreka [IOK

8 5 27.09.2024 https://m.edsoo.ru/016e25
(TITOCKOCTBI0, MapalIeIbHOM HITN b
MEePIEeHIUKYIIPHON OCH LIMIUHAPA) o
N300paxkeHne nUIUHAPA HA MIIOCKOCTH.
PaszeépTka nnnmmuapa. CeueHus QUIMHAPA
9 p t 8 . B AP 01.10.2024
(TITOCKOCTBI0, MapalIeIbHOM HITN
MEePIEeHIUKYIIPHON OCH LIMIUHAPA)
N300paxkeHre IUIMHAPA HA MIIOCKOCTH.
PaszeépTka nnnmmuapa. CeueHus QUIMHAPA
10 p H P . B AP 04.10.2024
(TITOCKOCTHI0, MapalIeIbHOM HITH
MEePIEeHIUKYIIPHON OCH LIMIUHAPA)
Konundeckast TOBepXHOCTH, 00pa3yroIiue bubnnorexa HOK
11 KOHUYECKOU MOBEPXHOCTH, OCh 1 08.10.2024 https://m.edsoo.ru/c94ba0
BEpIIMHA KOHUYECKOW MTOBEPXHOCTHU 9b
Konyc: ocHoBanue u BepinHa, bu6mmoreka [IOK
12 o0pasyloIias ¥ OCh; IUIOIAlb OOKOBOU U 11.10.2024 https://m.edsoo.ru/897dd3
[IOJTHOM OBEPXHOCTH b2
Konyc: ocHOBaHME U BEpILINHA,
13 o0pa3yrolas U 0Ch; MJI0MAab OOKOBOW U 15.10.2024
MOJIHOM TOBEPXHOCTHU
Y ced€HHBIN KOHYC: 00pa3yomue u bubnnorexa HOK
14 BBICOTA; OCHOBaHUS M OOKOBas 18.10.2024 https://m.edsoo.ru/1468ba
MIOBEPXHOCTh b3
15 N300pakeHre KOHyca Ha IUIOCKOCTH. 22.10.2024 bubmuoreka [IOK



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

Pa3Béprka koHyca. CeueHust KoHyca
(MII0CKOCTHIO, MapaICIbBHOW OCHOBAHHUIO,
U IUIOCKOCTBIO, IPOXOASIIEN Yepe3
BEPIIUHY)

https://m.edsoo.ru/Obdelb
e8

KomOunarwst ten BpameHus u

bu6mmoreka [IOK

16 25.10.2024 https://m.edsoo.ru/3cefl0e
MHOT'OTPaHHUKOB s
MHororpaHHMK, ONMCAaHHBINA OKOJIO bubnuoreka [IOK
17 cdepsl; cepa, BUCaHHAS B 29.10.2024 https://m.edsoo.ru/0b1361
MHOTOTPaHHUK WX B TEJIO BPALECHUS 58
[Tonsitre 06 06béMe. OCHOBHBIE bubmorexa HOK
18 . . https://m.edsoo.ru/26a03fb
CBOIcTBa 0OBEMOB TN .
19 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEI
bu6mmoreka [IOK
20 O0BéM UIHHIpaA, KOHYCA https://m.edsoo.ru/5513d8
7b
21 O06BEM UIMHApA, KOHYyCa
bu6mmoreka [IOK
22 OO0BéM 1Iapa ¥ mIomasb cepol https://m.edsoo.ru/d189bd
e2
23 OO0BéM 11apa ¥ mIomahb cepol
[Tomo6HbIE TeNa B MPOCTPAHCTBE. bubnnorexa HOK
24 CoOOTHOILIEHUS MEXKTY TUIOMIAISIMU https://m.edsoo.ru/810cfle
MOBEPXHOCTEH, 00hEMAMHU MOTOOHBIX TEJ b
25 PeweHune TMnosbix 3aaa4. Nogrotoska K EM
26 PeweHune TMnosbIx 3aaa4. Nogrotoska K EMN



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
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

KonrtponsHas pabora no temam "Terna

bu6mmoreka [IOK

27 "o " https://m.edsoo.ru/4a33a8a
BpameHus" u "OO0beMbI T b
bu6muoreka [IOK
28 BekTop Ha mII0CKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5caefcl
b
bu6muoreka [IOK
29 CroxeHne 1 BBIYMTaHUE BEKTOPOB https://m.edsoo.ru/23f4f08
9
30 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB
bu6mmoreka [IOK
31 YMHOKEHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/dee379¢
b
32 YMHOXKEHUE BEKTOpa Ha YUCJIIO
Paznosxenue BekTopa 1o Tpém bubnnorexka HOK
33 HEKOMIUIaHApHBIM BeKkTopaMm. [IpaBuio https://m.edsoo.ru/a28fd74
napanjenenunesa S}
PasnoxeHne BekTopa 1o TpéM
34 HEKOMIUIaHApHBIM BeKkTopaMm. [IpaBuio
napajuiesienuneaa
Pemenue 3agay, cBsI3aHHBIX C bubmuotexa [JOK
35 IIPUMEHEHUEM IIPABUII JEUCTBUH C https://m.edsoo.ru/5a8279
BEKTOpaMu 00
Pemenue 3ama4, CBSI3aHHBIX C
36 IIPUMEHEHUEM IIPAaBUJI JEUCTBUH C
BEKTOpaMH
37 KoopanHaTHO-BEKTOPHBINA METOT IPU bubnnorexa HOK

peIICHUU T'COMCTPUICCKHUX 3a/lav

https://m.edsoo.ru/d3alfe3



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

1

KoopanHaTHO-BEKTOPHBINA METOT IPU

38
pEIlIeHNY TeOMEeTPUYECKUX 3a7a4
IIpsimoyronbHas cucreMa KOOpAUHAT B bubnuoreka [IOK
39 npoctpancTBe. KoopauHaTsl BeKTOpA. https://m.edsoo.ru/48db70
[Ipocreiimme 3a1a4u B KOOpAUHATAX 58
[IpsimoyronbpHas cucTeMa KOOpAMHAT B
40 npoctpancTse. KoopanHaThl BEKTOpA.
[Ipocreiimme 3a1a4u B KOOpAUHATAX
[IpsmoyronpHas cucteMa KOOpAMHAT B
41 npoctpancTse. KoopAanHaThl BEKTOpA.
IIpocreiimune 3aga4u B KOOpAUHATAX
bu6muoreka [IOK
VYron mexay Bekropamu. CKalasipHOE
42 https://m.edsoo.ru/725effc
MIPOU3BE/ICHNE BEKTOPOB 4
43 VYron mexnay Bekropamu. CkasipHOe
IIPOU3BEICHNE BEKTOPOB
bu6mmoreka [IOK
Brruncnenne yrioB Mexy MPSMBIMA U
44 https://m.edsoo.ru/8efbe78
MJIOCKOCTSIMU .
45 Brruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU
46 Brruncnenue yrioB Mexy MPSMBIMA U
IJIOCKOCTSIMU
" bu6mmoreka [IOK
KontponbHas padota o Teme "BekTopbl
47 " https://m.edsoo.ru/77¢c22fc
Y KOOPAMHATHI B POCTPAHCTBE 5
48 [ToBTOpEeHME, 0600IICHNE 1 Bbu6muoreka [JOK



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
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

CUCTEMaTHU3aluAd sHaHui. OCHOBHEIE
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHT

https://m.edsoo.ru/1780ba
5d

[ToBTOpeHmEe, 0600MIEeHNE 1

. bu6mmoreka [IOK
cucremMaruzanus 3HaHuH. OCHOBHEIC
49 1 https://m.edsoo.ru/078cd1
¢burypsl, GpakTbl, TEOPEMBI Kypca 24
IUIAHUMETPUNA o
[ToBTOpeHmEe, 0600MIEeHNE 1 bubnnorexka HOK
50 CHCTeMaTH3alus 3HaHuH. 3agaun 1 https://m.edsoo.ru/7491efe
IJIAHUMETPUHU U METOJIbI UX PEIICHUS 0
[ToBTOpeHME, 0600IICHNE 1 bubnnorexa HOK
51 CHCTEMAaTH3allus 3HaHui. 3a1aun 1 https://m.edsoo.ru/4dffda9
IJIAHUMETPUHU U METOJIbI UX PEIICHUS 7
[ToBTOpeHmEe, 0600IICHNE 1
. bu6mmoreka [IOK
cucTeMaru3anus 3HaHui. OCHOBHBIC
52 1 https://m.edsoo.ru/74b2ad
¢burypsl, ¢pakThl, TEOPEMBI Kypca 01
CTEPEOMETPUH T
bu6muoreka [IOK
53 HroroBast koHTpOIBHAS paboTa 1 https://m.edsoo.ru/ec24dfc
2
b K K
[ToBTOpeHME, 0600IIEHNE 1 n6mmorexa O
54 B 1 https://m.edsoo.ru/f465d10
CHCTeMaTH3alus 3HaHUH .
55 PewweHue TMNoBbIX 3aaa4. Moarotoska K EM 1
56 PeweHune TMNoBbIX 3agay. NoarotoBka K EMN 1
57 PewweHue TMNoBbIX 3aga4. Moarotoska K EM 1
58 PeweHune TMNoBbIx 3agay. NoarotoBka K EMN 1
59 PeweHune TMNoBbIX 3agau. MNoarotosBka K EMN 1



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
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

60 PeweHune TMnosbIix 3aaa4. Nogrotoska K EMN 1
61 PeweHune TMnosbix 3aaay. Noarotoska K EMN 1
62 PeweHune TMNoBbIX 3agau. NoarotoBka K EMN 1
63 PeweHue TMNOBbIX 3a4a4. Moarotoska K EM 1
64 PeweHune TMnoBbIx 3aaay. NoarotoBka K EMN 1
65 PeweHune TMNoBbIX 3agau. MNoarotoBka K EMN 1
66 PeweHue TMNOBbIX 3a4a4. Moarotoska K EM 1
67 PeweHune TMnoBbIx 3aaay. NoarotoBka K EMN 1
68 PeweHune TMNoBbIx 3agau. MNoarotoBka K EMN 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» MaTtemaTuka: anrebpa 1 Hadaisa MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u ap.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne»

METOJUYECKHUE MATEPHUAJIBI IS YUUTEJIA

[ToypouHoe miaHupoBaHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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