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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEIbHOIO  CTAaHJapTa  CpeAaHero  oOIIero
00pa30BaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEIBIBISIEMBIX
K MaTreMaTU4ecKoMy OOpa30BaHUIO, U TPAJULUN POCCUICKOrO 0Opa3oBaHMUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIJICHUE KITFOYEBBIMU
KOMIIETCHIIUSMH, COCTABIISIONIUMHI OCHOBY JIJIsl CAMOPA3BUTHSI M HETIPEPHIBHOTO
oOpa3oBaHus, LEIOCTHOCTb OOUIEKYIBTYPHOTO, JTMYHOCTHOTO "
MO3HABATEIBLHOTO PAa3BUTHS JTUYHOCTU 00YHAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpeIHEro oOIero
oOpa3zoBaHus 00yCIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpPEeAMETHBIX W
PEAMETHBIX PE3yJIbTaTOB 00YUYEHUS] TEOMETPHUH B HAMNPABICHUU JIMYHOCTHOTO
pa3BuTusa oOydaromuxcs, GopMupoBaHus (QYHKIIMOHATBLHONW MaTeMaTHYECKOM
IPAMOTHOCTH, M3YYCHHUS JPyruX Y4eOHbIX JUCHUIUTMH. Pa3Butne vy
oOydJaromuxcs MPaBWIbHBIX MPEJICTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FCOMETPUYECKUX aOCTpaKIUi, COOTHOIICHUH pEAJbHOTO H HUJCalbHOTO,
XapakTepe OTpaXEHUs MaTEeMaTUYECKOM HayKoW SBJICHHM U MPOLIECCOB
pEaNbHOTO0 MHpPA, MECTE TEOMETPUH B CUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHMM M B TMPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCid, a TaKKe KadecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIeCTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK KaK OOECIEUYMBACT BO3MOXKHOCTh M3YyYCHHS Kak
JTUCITUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTHU, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblIeHHE, GOPMUPYEMOE MPU U3YYCHHH OO0YYaroNIuMUCs
NOHSITUMHBIX OCHOB TE€OMETPUM M TOCTPOCHUU IIETIOYKH JIOTUYECKUX
YTBEPKJECHUN B XOJIe PELICHUSI TE€OMETPUUECKUX 3a]ady, YMEHHE BBIIBUTAThH U
ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO HMCIOJIb3YIOTCA MPH PEIICHUU 3a]1a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSX NESITEIbHOCTH YenoBeka. OpueHTaIus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMAIBHOTO ObITHs, dopma
OTPa)KEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JNEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSET pa3HbIC BUALI YYCOHOW W TPYAOBOU JEATEITHLHOCTH,
SBIISIETCS OAHUM W3 MPOGECCHOHAIBHO BAXXHBIX KAa4ECTB, TOITOMY aKTyajbHa
3ajadya (OpMHUPOBAHUSL Y OOYUYAIOMIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON AEATEIbHOCTH 10 MHOTUM HAMPABICHUSIM.

Henb ocBoeHust mporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE OOyuyeHus — 0011eo0pa3oBaTeIbHOE M OOLIEKYJIbTYPHOE Pa3BUTHE
oOyyaromuxcsa 4depe3  oOecriedeHUE  BO3MOXKHOCTH  MPUOOPETEHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JCUCTBUM,
CeuUPUYHBIX  T€OMETPUU, BO3MOXHOCTHM  YCIEIIHOTO  IPOJIOKEHUs
oOpa3oBaHUs MO CHEHUAJIBHOCTAM, HE CBS3aHHBIM C  MPHUKIAIHBIM
HCIIOJIb30BaHUEM F€OMETPUHU.



[Iporpamma mo reomMeTpuu Ha 0a30BOM YPOBHE IMpeAHA3HAayeHa s
oOydJaromuxcs CpeJHed  IIKOJIbl, HE  HCHOBITHIBABIIMX  3HAYUTEIbHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o0miero odpazoBaHus. Takum oOpa3om,
oOyyaroiuecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTUUECKUE
YMEHHUS, CBSI3aHHBIE CO CIENU(PUKON reOMETpUU U HEOOXOAUMBIE JIS KU3HU B
COBpeMEHHOM o01ecTBe. KpoMme 3TOro, oHu UMEIOT BO3MOKHOCTb H3YUUTh
reoOMETpHI0 OoJiee TIIyOOKO, €CJIM B JTallbHEHIlIeM BO3HUKHET HEOOXOJUMOCTD B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBHOMN 1eITETbHOCTH.

JlocTkeHue 1Lenu OCBOEHHUS MpOorpaMMbl O0ECIEUMBAETCS pPELICHUEM
COOTBETCTBYIOIIMX 3ajay. llpuopuTeTHbIMM 3aJadaMH OCBOEHHUS Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBIsSrOTCS:

e (opmupoBaHHME TMpeACTaBICHHS O TEOMETPUM KaK YacTh MUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KaIOIIUM MUPOM;

e (QopMHpOBaHHE MPEJICTABICHUS O MHOTOTPAHHUKAX U TeJIaX BpallleHUS
KaKk O BaXHEUIIUX MATEMAaTHUYECKUX MOJCNSIX, IO3BOJISIOMINX
OMHCHIBATh U M3y4YaTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHs pacro3HaBaThb Ha 4YepTexkax, MOJICISIX U B
peaspHOM MUPE MHOTOTPAHHUKY U TeJia BPalleHUS,;

e OBJAJCHHE METOJIaMHU  peIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha
H300pakeHUAX MPOCTPAHCTBEHHBIX (DUTYD;

e (QopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHAMH O
MHOTOTPaHHUKAX U TeJIaX BpalIeHUSI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE aNTOPUTMaMHU pEIIEHUS OCHOBHBIX THIOB  3ajady;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTelIbHbIC
pacCy>KIeHUsl B XOJie€ PEHICHUS] CTEPEOMETPUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  MHTEIUICKTYaJIbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOydJarommuxcs, I03HABATENIbHOM AaKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHATBHOH  TI'PaMOTHOCTH,  peJEBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh TMPOSBICHUS T'€OMETPUUYECKUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEAIbHBIX >KU3HEHHBIX
CUTYyalUsSIX U MPU U3YUYCHUU APYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpPMYIMPOBATh WX Ha S3BIKE
FEOMETPUM M CO3[aBaThb TIE€OMETPUYECKUE MOJEIU, MPUMEHATH
OCBOCHHBIM T€OMETPUUYECKMN ammapar sl PElEeHHUs IPaAKTUKO-
OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETHPOBATH H  OIICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAn4UTENBHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKJIIFOUEHUE B KYpC
CTEPEOMETPUM B Hayaje €ro HW3y4YeHHs 3ajlad, pelIaeMbIX Ha YPOBHE
WHTYUTHBHOTO TO3HAHUS, ¥ OMPENeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa
HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOIO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJUPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEeHIIeMy U3YYEHUIO MPEeJIMETA.

[Ipeanourenune oTnaércsi HArJIAIHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
MPEAMETHO-TIPAKTUYECKON  JeaTeIbHOCTH.  Pa3BuTHE  MpPOCTPaHCTBEHHBIX
MPEACTAaBICHUN Yy YYalluXcsi B Kypce€ CTEpEOMETPUU MPOBOJIUTCA 3a CUET
peleHus 3ajlad Ha CO3JjaHHMe MPOCTPAHCTBEHHBIX O00pa3oB W 3a7ady Ha
ONepUpPOBAHUE MPOCTPAHCTBEHHbIMU OOpa3amu. Co3naHue o0pasza MpoOBOIUTCS



C OMOPOH HA HATJISHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBICUYECHUS
OT HaIJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €r0 UCXOJHOIO COACPKAHUS.

OcHoOBHBIE copaepxaTenbHble JUHUU Kypca «l'eomerpun» B 10-11
knaccax: «MHororpaHHUKNY, «IIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tema
BpaleHus», «BeKTopbl W KOOpAMHATHI B MpocTpaHCTBe». DopmupoBaHue
JIOTUYECKUX YMEHHH pacIpenemsieTcsl He TOJIBKO M0 COAEP KaTeIbHBIM JTUHUSM,
HO U TI0 rojilaM 00y4YeHHUs Ha YPOBHE CpeHEro 00111ero o0pa3oBaHusl.

Copeprxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJIbTaTaM
OCBOCHHs paldodeil mnporpamMmbl, paclpeAesi€HHbBIM [0 TrojaM OOy4YeHus,
CTPYKTYPHUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJIAJEHHE T'€OMETPUUYECKUMU
HNOHSTUSIMU Y HaBBIKAMU OCYILECTBISIIOCH MOCEI0BATEIbHO U MOCTYNATENbHO,
C COOJIIOIEHMEM TMpPUHIMIA M[PEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHUS
BKJIIOYAJUCh B OOINYI  CHCTEMY T€OMETPUYECKHUX  MPEeICTaBICHUN
oOydaromuxcs, pacuupsis U yriyosss e€, o0pa3ysd IpOYHbIe MHOKECTBEHHbBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenue reometpuun otBoauTcsa 2 yaca B Heaento B 10 kinacce u 1 yac
B Heaenmo B 11 kimacce, Bcero 3a jama roga oOyueHust - 102 yueOHBIX 4aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHHHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IEpECEKaroluecs,
napajuieldbHble W CKpeuuBaromuecs mnpsameie. [lapanineabHOCTh MPAMBIX H
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIIEIbHBIE MpPSAMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPAUIEIbHOCTh MPSAMON U INIOCKOCTH. YTIIBI €
COHAIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY MPAMBIMA B TPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajulesibHbIX TuIockocTel. Ilpocteiiine mnpocTpaHCTBEHHbIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHUE CeYSHHIA.

[TeprieHAUKYJISIPHOCTH MPSIMOM U TJIOCKOCTH: TIEPIICHAUKYJISIPHBIC TIPSIMbIC
B MPOCTPAHCTBE, MPSAMbBIE MapajuiebHbIE U MEPHEHAUKYISIPHbIE K TJIOCKOCTH,
NpU3HAK MEPHEHIUKYISIPHOCTA NPSIMOM M TIJIOCKOCTH, T€OpemMa O MpsiMOM
NEPIECHANKYISIPHON MIIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKY NMPSIMON U
IJIOCKOCTBIO; JBYTPAHHBIM  yroj, JHWHEWHBIM Yroj JBYTPaHHOTO yIJiA.
[lepneHaUKyNIssp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [0 TJIOCKOCTH,
paccTosiHHE OT MPSMOM /0 IJIOCKOCTH, MPOEKIUs (Urypsl Ha IIJIOCKOCTb.
[lepneHAUKYIAPHOCTh IJIOCKOCTEW: TMPHU3HAK NEPHEHAUKYISIPHOCTH JBYX
iockocTeil. Teopema o TpEX NepneHANKYIApaXx.

MHoOrorpaHHuKu

[lonsiTHE ~MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTBl MHOI'OTPAaHHHKA,
BBIYKJIBIE W HEBBINYKIbIE MHOTOTPAHHUKH;, pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yronpHas mpu3Ma; TpaHW U OCHOBAHUS IMPU3MBI; NpsiMas M
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TIOJIHAS  TOBEPXHOCTh  MPU3MBIL.
[Tapannenenunen, nDpPsAMOYTrOJbHBIA MapajUleJCNUIle] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mupamMuaa, TpaHd U OCHOBAaHUE MUPAMHJIBI; OOKOBas U
NOJIHASI TIOBEPXHOCTh NUPAMUJbl; NpaBWIbHAs U YyCEUYEHHAs MNHUPAMHJA.
DOneMeHTbl TpuU3Mbl W nUpamuabl. [IpaBuiibHbIE MHOTOTPAHHUKHU: MOHSTHE
MIPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHAsA MPU3MA U IIPABUWIbHAS NMUPAMUJA;
MpaBWIbHAs TPEYrojibHAas MNHpaMUJa ¥ TPABWIBHBIA  TETpadap; Kyo.
[IpencraBneHre O MpPaBUIIBHBIX MHOTOIPAaHHHUKAX: OKTa’Ap, MIOACKa’ap U
nukocazip. CeueHus: IPU3Mbl U MUPAMUBIL.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKHU, MPSIMOM,
IJIOCKOCTU. DJEMEHThl CHUMMETPUM B MNHpaMHUAaX, Mapajiejenumnenax,
MPaBUJIBHBIX MHOTOTPAHHUKAX.

Beruncienne 5>J€MEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPHU3MBI,
IJIOMIAh OCHOBAaHWA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW NUPaMUIBbI,
TeopeMa O IuIomaau yceuéHHoW mnupamuabl. Ilonarue 06 o0véme. OO0BEM
MMAPAMUJBI, TPU3MBI.

[TogoOuble Tenma B mpocTpancTBE. COOTHONIICHUS MEXAY IUIOLIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KVIACC



TeJia BpalueHus

Hununapruyeckas  MOBEPXHOCTb,  OOpasyloude  HUJIMHIAPUYECKOU
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [lunuHAp: OoCHOBaHUS U
OOKOBasi MOBEPXHOCTh, OOpasywllas W OCh;, IUIONIAAb OOKOBOW M TOJHOU
MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yrolire KOHUIECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHocTH. KoHyc: OCHOBaHME U  BepllUHA,
oOpasyroriasi 1 OCh; IUIOIIaJAh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolife 1 BbICOTa; OCHOBaHMS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMAdb MOBEPXHOCTH CPephl.
B3aumHoe pacnonoxenue cdepbl U IMIJIOCKOCTH; KacaTelbHas IUIOCKOCTh K
cthepe; mwiomaasb chepsl.

N300paxkeHne Ten BpalleHUs Ha IJIOCKOCTH. Pa3BépTka wmivHApa U
KOHYca.

KomOunamuu Ten BpamieHuss ¥ MHOTOTPAHHMKOB. MHOTOTpPaHHUK,
OmMHUCaHHBIN OKO0JIO cdepbl; chepa, BNUCaHHAS B MHOTOTPAHHHK, WU TEJO
BpaIlCHUSI.

[Tonsitue 06 oO0wvEMe. OcHOBHBIE CBOMcTBa 00BEMOB Tenl. Teopema 00
00BEME NPSIMOYTOJBHOTO Mapajuienenunena u ciaeactBus u3 He€. OO0BbEM
IIMH]IPpa, KoHyca. O0BEM 1mapa u wiomaiab cQepsol.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMAIIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TETI.

Ceuennst nuinuHIpa (MapauielibHO M MEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHyca (mapajjieiIbHOe OCHOBAHUIO U TPOXOJIAIEe Yepe3 BEpIIHMHY), CEeUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektop Ha miockocth M B mpocTtpaHcTBe. CllokKEHHWE W BbIUUTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3nmokeHue BEeKTOpa MO TPEM
HEKOMIUIaHApHBbIM BekTopam. I[IpaBuno mnapamnenenunena. Pemenuwe 3anady,
CBSI3aHHBIX C MPUMEHECHUEM IIPAaBUJI JEUCTBUU C BeKTOpamu. [IpsimoyrosibHas
cucTeMa KoopAauHAT B mpocTtpaHcTBe. Koopauuatel BekTopa. IIpocrtenmme
3alaud B KOOpJMHATAX. YTOJd MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOpOB. BbluucieHue yrioB MeXAy MNOPSIMBIMH M IUJIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBI METOJl MpPHU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpenMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOM TMO3ULMU  OOydYarolmerocs Kak
AKTUBHOT'O U OTBETCTBEHHOr'O 4Jj€Ha POCCUHCKOro OOILIECTBa, MPEACTAaBIECHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpPaKIaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMO/JIEMCTBOBATh C COLMAIBHBIMUA MHCTUTYTaMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hopMHUPOBAaHHOCTBIO  POCCHUHCKON  TpaKJaHCKOW  HMJICHTUYHOCTH,
YBaXKEHHUS K MPOILJIOMY U HACTOSIIEMY POCCUMCKON MAaTeMaTUKH, HEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSM POCCHICKMX MaTEMAaTHUKOB M POCCHICKON
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKax, TEXHOJOTUAX, chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JSTHYECKOTO TIOBEICHUS,
CBSI3aHHOTO €  IPAKTHYECKUM IIPUMEHEHHEM  JOCTMIKEHUM HAYKU U
NEATENIbHOCTBIO  YYEHOTO; OCO3HAaHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOMYMBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MUPY, BKIIHOYasl 3CTETUKY MaTEeMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyXICHUN;
BOCIIPUMMYHMBOCTBIO K MAaTEMaTHYECKHMM acleKTaM pPa3UYHbIX BHUIOB
HCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS IPUMEHITh MaTEMaTHYECKHE 3HAHUS B
MHTEpEecax 370poBOro M 0Oe3omacHOro oOpas3a >KU3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3JI0pPOBbIO (3710pOBO€ MHUTAaHHWE, COaTaHCUPOBAHHBIN
PEXKUM 3aHSATHM M OTJIBIXA, peryysipHas Gpu3nvecKas akTUBHOCTS); (DH3UIECKOTO
COBEpIIICHCTBOBAHUS, npu 3aHATUIX CIIOPTHUBHO-03/I0POBUTEILHOM
NEATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  NpodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKON U €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mpodeccMu W PeaM30BBIBATH COOCTBEHHBIC KWU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTE€MaTHYECKOMY OOpa3OoBaHUIO U
caM000pa3oBaHUIO Ha TMPOTSHKEHUU BCEW KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YY4aCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMaTUUYE€CKOW HaIIPaBICHHOCTH.

IK0J0rn4ecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPhI, IOHUMAHUEM BIIWSHUS
COITMAJIBHO-2KOHOMHMYECKUX  IIPOIIECCOB HAa  COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpedbl, OCO3HAHMEM TJIOOAJBHOTO XapakTepa JKOJOTHYECKUX
npoOieM; OpHeHTallMel Ha NPUMEHEHHE MAaTEeMaTHYeCKHX 3HAHUM A



pelIeHus 3a1a4d B 00JacTH OKPY’Kalolel Cpelbl, IUIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHNUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKM U OOILIECTBEHHOW NPAKTUKH,
MOHUMaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl YEI0BEUECKOU J1eATeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTeMaTHUKU U MAaTEMAaTUYECKOW KyJIbTypOd Kak CpPeJCTBOM IMO3HAHMS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE Pe3YJIbTaThl OCBOCHUS MIPOTrPaMMBbl Y4EOHOTO MpeaMeTa
«MareMaTHka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCATBHBIMHU
NO3HABAMEIbHBIMU  OClICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
O0elCmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCBUSIMU.

1)  Vuusepcanvuvie nosnasamenvmvle Oelicmsus,  0becnevusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00VYaAOUWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCcKUx,
UCce008amenbCKux onepayuli, ymeHui pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeicTBus:

e BBISBIIATD 51 XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATHUN, OTHOIICHUN MEXTY TOHSATHUSIMH,
dbopmyIUpoBaTh onpeIeNIeHUs MMOHSATHUH; yCTaHABIIUBATh
CYIIIECTBEHHBIN MpU3HAK KiIacCU(PUKAIIMKU, OCHOBAHUS JJII 0000IICHUS
Y CpaBHEHMsI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCHpPHUHUMATH, (OpMyIMpOBaTH W MPEOOPA3OBHIBATH CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATENIbHBIC, CAUHUYHBIC, YACTHBIC M OOIIHE;
YCJIOBHBIC;

e BBIIBIATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M
npoTtuBopeunsi B ¢akTax, AAHHBIX, HAONIOJECHUSX M YTBEPKICHUAX;
npejiaraTb  KpUTEpUM  JJIS  BBISBJIGHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JICNIaTh BBIBOJBI C MCITOJIb30BAHUEM 3aKOHOB JIOTHMKH, JCTYKTHUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUSHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e TMPOBOAUTH  CaMOCTOATEIBHO  JOKa3aTeIbCTBA  MaTEMaTHYECKUX
yTBEpXKACHUN  (IpsAMBIE HW  OT  MPOTHUBHOIO),  BBHICTPAWBATH
apryMEHTAIHIO, MIPUBOIUTH IPUMEPHI 51 KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

e BBIOMpATH CIOCOO pemIeHus ydeOHOH 3ajaun (CpaBHHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpATh HambOOJee MOIXOIAIIHN ¢ y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTCPHEB).

ba3oBbie ucciienoBaTe/IbCKHE AeliCTBUS:

e HCIOJB30BaTh BONPOCHI KaK  HCCIACAOBATECIBCKUH  HMHCTPYMEHT
MMO3HaHUS; (HOPMYIHPOBATH BOIPOCH], (HDHKCHPYIOIIHE IMPOTHBOPCUHE,
mpoOJieMy, yCcTaHaBIMBAaTh HCKOMOE M JTaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHC,

e TMPOBOAUTH  CAaMOCTOSTCIBHO  CIUIAHUPOBAaHHBIM  DKCIICPHMECHT,
HCCIICIOBAHUE II0 YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTro



00beKTa, SIBJICHUS, MPOIIECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIbHO  (OpMYIUpPOBaTH OO0OOIIEHUS ¥  BBIBOJBI MO
pe3ysibTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BEIBOJAOB U 0000IICHUIA;
POTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAK)KE BBIJBUTaTh
MPEANOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH A(PUUUTH HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELICHHUS 3a]1a4uu;

BbIOMpaTh UWHGOPMAIMI0O W3 HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBATb, CUCTEMAaTU3UPOBATH " MHTEPIIPETUPOBATH
UH(GOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;
CTPYKTYpUpPOBaTh HH(MOpMaLUIO, MPEACTABIAThH €€ B Ppa3IUYHBIX
dopMax, WITIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAAEKHOCTh  HMHPOPMALUM 1O  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmesus, 00ecneuusarom
CcPOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCSL.
Oo0wmenue:

BOCIPUHMMAaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBHSIMU W IEJSIMU OOIICHHS;, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOJIy PEIICHUs 3a/Jauyi, KOMMEHTHUPOBATh IOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJICHHs 3aJaBaTh BOTPOCHI 1O CYIIECTBY OOCYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4uH, BICKa3bIBaTh UCH, HAIICICHHBIC
Ha TIOWCK PEIICHUsS; COIMOCTaBISATh CBOM CYXKICHHUS C CYXKICHHSIMHU
APYTUX YYaCTHWKOB JHAajiora, OOHApYXHBAaTh Pa3lIMYMEe M CXOJCTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (OopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NPENCTaBIATh  Pe3ydbTaThl  pENICHHWS  3a/Jadd, OKCIICPUMEHTA,
UCCJIEJIOBAHUs, TPOEKTa; CaMOCTOATEIBHO  BbIOMpaTh  (opmar
BBICTYIIJICHUSI C Y4Y€TOM 3a7a4d Tpe3eHTallMd U  OCOOCHHOCTEH
ayJIUTOPUHU.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHANBUAYaTbHON pabOThl MPH pPEIICHUH y4eOHBIX 3a/ad; MPUHUMATh
HeJdb COBMECTHOW  J€ATENIbHOCTH, IUIAHUPOBATh  OPraHU3AILUIO
COBMECTHOU pPabOThl, paclpeneyiiaTb BUALI padOT, JOrOBApUBATHCA,
o0CcyXaaTh TIPOIECC M pe3ydbTaT paboThl; 0000maTh MHEHUS
HECKOJIBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBBIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» W HHBIC); BBINOIHATH CBOK 4YacTb
paboThl U KOOPJAWHHUPOBATH CBOU JIEUCTBUS C APYTUMHU UJICHAMHU
KOMAaH/Ibl; OIIEHUBATh KAueCTBO CBOETO BKJaJa B OOUIMN MPOAYKT IO
Kputepusam, chopMyJIMPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBUSI.
Vuusepcanvnvie  pezynamuenwle  Oeticmsus,  obecnedusarom

c])opMupoeaHue CMbBICI06bIX YCNAHOBOK U HCUZHEHHBIX HABLIKO6 IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHuit ¢ yaéToM HOBOM MHPOpPMALIUU.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU II03HABATEIBHOW pe(dIeKcuH KaK OCO3HaHUs
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIJAJETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
IpoLecca U pe3yJIbTaTa PEeIICHUs MATEMaTUYEeCKON 3a1a4y;

e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTh INPU PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBJIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
NPUYHMHBI JOCTUKEHHS WU HEJOCTUIKEHHUS PE3YIbTATOB AEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBHUS U3 HUX MPU PEIICHUU
reOMETPUYECKHUX 3a/a4.

OnepupoBaTh TMOHATUSMU: TAPAJUICTIBHOCTh W MEPHEHIUKYISIPHOCTD
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPAacMoNOXKEHUE MPAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBRE.

OnepupoBaTh MOHSATUSMU: JBYTPAHHBIN YTroJl, TPaHU JBYTPAHHOTO YIJIa,
pedpo BYrpaHHOTO YIJia; JUHEHHBIM yroy ABYrpaHHOro yriia; TpajgycHas Mepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHSATUSAMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHpaMuja; MpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienume, Kyo).

KnaccudummpoBate  MHOTOTpaHHUKH, BBIOMpas  OCHOBAaHWS IS
Kiaccuukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, IPaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMBIC W HAKIIOHHBIC TIPU3MBI, TTAPAIIICICTIUIICIB ).

OnepupoBath MOHSATUSIMHA CeKyIIas TUIOCKOCTb, CEUYCHHE
MHOTOTPaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYCHHUH, UCTIONB3YS METOJI CIIE/OB.

CtpouTh ceuYeHHsS MHOTOTPAHHUKOB METOJOM CIIEJIOB, BBIMOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHH3Y.

Pemate 3amaun Ha HaxOXXIEHUE TEOMETPUUECKUX BEJIMUUH 1O OOpasiam
WM QITOPUTMAaM, IPUMEHSSI H3BECTHBIE aHATMTUYECKUE METOBI TIPU PEIICHUN
CTaHJAPTHBIX MAaTEeMATHYECKUX 3a7ad Ha BBIUYUCICHHE DPACCTOSHHA MEXKTY
JIBYMS TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH M0 IUIOCKOCTH, MEXKITY
CKPEIIUBAIOITUMUCS TPSIMBIMHU.



PemaTp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKHX BEIMYMH MO oOpa3uam
WM alroOpuT™MaM, IPUMEHSSI U3BECTHBIE aHATMTUYECKUE METObI IIPU PELICHUN
CTaHJAPTHBIX MaTE€MaTHUYECKHX 3a/lad Ha BBIYHMCIEHUE YIJIOB MEXAY
CKPEIIMBAIOUIMMUCA TMPSAMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSAMM, JIBYTPaHHBIX YTJIOB.

Boruncnare 00bEMBI W IUIONIAAM TMOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nupamMuja) ¢ OpUMEHEHUEM (OPMYJ; BBIYHMCIATH COOTHOILUEHUS
MEXAY TIOAAIMU MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMH: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CUMMETPHUU; LEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

N3Bnekatp, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO HA YepTexax
U PUCYHKaX.

[IpumensaTe reomerpuyeckue (akTbl IS PEIIEHUS CTEPEOMETPUUECKUX
3aJa4, NPEANOJIaralolliuX HECKOJIBKO IIaroB pEIICHUS, €CIH  YCIOBUSA
NpUMEHEHHUS 3aJJaHbl B SIBHOU (popMme.

[IpumensaTy mnpocTeilliie NpPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

[TpuBoAUTH TIPUMEpPHI MAaTEMATHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTRBE.

[IpumeHsATh MOy4eHHbIC 3HAHMSI Ha MPaKTHUKE: aHAIU3UPOBATh peabHbIC
CUTyallUH WU IPUMEHATH HM3yYEHHBIEC IIOHATHS B IIPOLIECCE IOMCKA PEUICHUs
MaTeMaTU4ecKu C(HOpPMYIUPOBAHHOM NPOOJIEMBbI, MOJAEIUPOBATH pEAJbHBIC
CUTyallUH Ha A3BIKE TIE€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pelmarb NpakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKICHUEM I'€OMETPHUYECKUX
BEJIMYHH.

11 KIJACC

OnepupoBaTh MOHATUSMHU: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yrouue
IWIMHIPUYECKON  MOBEPXHOCTH; IIWIMHAP; KOHUYECKass TIOBEPXHOCTbD,
oOpa3yrolue KOHUYECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA; IIapOBOM CJIOW, OCHOBaHUE IIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJIOST; IAPOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM MOBEPXHOCTEH Ten  BpallleHUS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHK, BIHCaHHBIA B cdepy u
OMMCAaHHBIA OKOJNIO cdepwl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalCHUS.

BbluncnsaTh COOTHOIIEHUSI MEK/1y TUIOIIAISIMU TTOBEPXHOCTEN U 00bEMamMu
MOAOOHBIX TEJl.

N3o0paxate uzyuaemble GUTYpbl OT PYKU U C MPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) IUUIOCKHE YEPTEXH W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUSI.



W3BnekaTh, WHTEPIPETHPOBATh W TPeoOpa3oBbIBATH HWHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKaxX
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOJTHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUS BEKTOpa HAa YHCIO, OOBSICHATh, KAKUMH CBOWCTBAMH OHH
o0J1a1aroT.

[TpuMeHATs TPaBUIIO MTAapaJICICITUIICA.

OnepupoBaTh TMOHATHAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpA, YroJl
MEXIy BEKTOpAMH, CKaJsIpHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEApHBIC H
KOMIUTAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M TMPOHU3BEJICHHE BEKTOpAa Ha YHUCIO, YroJl
MEXTy BEKTOpaMH, CKaIIPHOE MPOU3BEJCHUE, PACKIIAIBIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[TpumeHsATs TeoMeTpudeckue (akThl IS PEHICHUS CTEPEOMETPHUYSCKHUX
3aj1ay, MPEATOJIararoIIMX HECKOJIBKO IAaroB PEIICHHS, CCIH  yCIOBHUSA
NPUMCHCHMS 3aJIaHbl B SIBHOUM (opMe.

Pemath mpocTeiinme reoMeTpuYecKHUe 3a/1auyu Ha MPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemare 3amaun Ha J10KAa3aTENBCTBO MATEMATUYECKUX OTHOINECHUN WU
HAXO0XJICHUE TEOMETPUYECKHUX BEIWMYMH 10 oOpasliaM WIH aJrOpPUTMaM,
NPUMEHSST M3BECTHBIC METOJBI IMPU PEIICHUU CTAaHIAPTHBIX MaTEMaTHYCCKHX
3aj1ad4.

[TpuMeHAT, MpoCTEHIIMe TpPOrpaMMHBIE CpPEJICTBA M DJICKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUUCCKUX 3a1ad.

[TpuBOAMTh TIPHMEPHl MAaTEMAaTHUYCCKHX 3aKOHOMEPHOCTEH B MPHUPOJEC U
’KU3HHU, PacIio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHATH TOJyYCHHBIC 3HAHKS HA MPAKTHKE: aHAIM3UPOBAaTh pealIbHbIC
CUTyalluh W TMPUMCHATh HM3yYCHHBIC IOHATHS B IPOIECCE IMOMCKA PEIICHUS
MaTEMaTHYECKH C(HOPMYITUPOBAHHON TPOOJIEMBI, MOJCIUPOBATh pPEaAbHBIC
CUTyallUh Ha S3bIKE TICOMETPHMH, HCCIICIOBAaTh IOCTPOCHHBIC MOJICIU C
HCIIOJIb30BAaHUEM T'€OMETPHUUYCSCKUX IOHATHH W TEOpEeM, almapara ajireOphl;
permaTh MPakTHYeCKUe 3a7adH, CBA3aHHBIC ¢ HAXOXXJICHHEM TIeOMETPHUYCCKHX
BEJIMYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KoauuecTBO YacoB
HaumeHoBaHue pa3ae/ioB JuexkTpoHHble (¢ poBbIE)
n/ KoHTpoJbHbIE IIpakTH4eckue
U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
bubmmoreka [{OK
! Beezerine B cTepeoMeTpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIE M TIIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannensHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEMN
3 [TepieHANKYISPHOCTH 12 bubnuoreka [JOK
MPSAMBIX U IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 VYriael MeXAy NPAMBIMU U 10 1 bubnuoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6moreka [IOK
> Muororpartiin 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [JOK
6 0
OOBEMEI MHOTOIpAHHHKOB J 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHus, 4 1 bubnuoreka [JOK
pacCTOsIHUSA U YIJIBI https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10 I[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

11 KJIACC

I[TPOTPAMME

HaumenoBaunue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoTbI padoThbI
bu6mmoreka [IOK
! Tena ppamers 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK

2
OObEmet Ten S 1 https://m.edsoo.ru/1c209e37
Bexkrops! n

3 KOODIHHATH B 10 1 bu6moreka [IOK

p https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHMeE, 7 1 bubnuorexa [JOK
CHUCTEeMaTHU3alus https://m.edsoo.ru/1c209e37
3HAHUU

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0



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




IHOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonTpoJbHbIE IIpakTH4eckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchl
n
OcCHOBHBIE TTOHSITHS
CTEPEOMETPHUHU: TOYKA,
psiMast, TIIOCKOCT,
npocTpancTBo. [IpaBuna bubnuoreka [IOK
M300paKeHHs Ha PUCYHKaX: 1 https://m.edsoo.ru/aecc77c
M300paKeHUs IIOCKOCTEH, d
napayuieNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3ka
[TonsiTHs: nepecekarouiuecs
bubnuoreka [JOK
IJIOCKOCTH,
1 https://m.edsoo.ru/2d8a9c9
nepeceKaroIuecs mpsmas u 9
IUIOCKOCTh -
[Tondarus: nepecekarouecs
bu6mmoreka [JOK
MIJIOCKOCTH,
1 https://m.edsoo.ru/db685e7
nepeceKaroimecs npsamas u 3
IUIOCKOCTh -
3HAKOMCTBO C 1 bu6mmoreka [JOK
MHOTOI'pDaHHUKaMU, https://m.edso0.ru/a63959%



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

M300pakeHue d
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MIPOCKIIMOHHBIX YePTEIKAX
HauanbHbie cBeienus o Kyoe
Y TUPAMUJIE, UX PAa3BEPTKH U bubmorexa HOK
1 https://m.edsoo.ru/b30dff3
Moenu. CedeHus g
MHOTOTPaHHUKOB
HauanpHabie cBeieHms 0 Kyoe
Y TTUPAMUJIE, UX Pa3BEPTKH U bubmorexa [TOK
1 https://m.edso0.ru/3d8ffd3
Motenn. CedeHus )
MHOTOTPaHHUKOB
[Tonsatue 06
aKCMOMAaTHYECKOM bubmuorexa [JOK
IIOCTPOCHUU CTEPEOMETPUMU: 1 https://m.edsoo.ru/Occ5c4f
AKCHOMBI CTEPEOMETPUHU U e
CJIEJICTBHS U3 HUX
[Tonsatue 06
AKCMOMaTHUYE€CKOM bubmuoreka [JOK
IIOCTPOCHUU CTEPEOMETPUMU: 1 https://m.edso0.ru/239c8ch
AKCHOMBI CTEPEOMETPUH U 4
CJIEJICTBHS U3 HUX
[Tonsitre 06
aKCHOMaTHYECKOM bu6mmoreka [JOK
IIOCTPOEHUH CTEPEOMETPHUMU: 1 https://m.eds00.ru/65c6b10
aAKCHOMBI CTEPEOMETPUU U 6
CJICJICTBHS U3 HUX



https://m.edsoo.ru/a63959ed
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

ITonsaTue 00

aKCMOMAaTHYECKOM bubmmoreka [{OK
10 | mocTpoeHHH CTEepEeOMETPHUH: https://m.edsoo.ru/258fc24
AKCHOMBI CTEPEOMETPUH U )
CIICACTBHA U3 HUX
B3anmHoe pacronoxenue
MPSIMBIX B IPOCTPAHCTBE: bubnnorexa [JOK
11 | nepecexkarouuecs, https://m.edsoo.ru/1a2520f
nmapajuieIbHbIE U 6
CKpEILMBAOIINECS TIPSIMbIE
[TapamrensHOCTE IPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
napajuiesibHbIe MPsMbIE B bubmorexa HOK
12 https://m.edsoo.ru/93ad36b
MIPOCTPAHCTBE; 3
MapajuIeIbHOCTh TPEX h
MPSIMBIX
[TapaniensHOCTb NPSAMBIX U
. ) bu6mmoreka [JOK
IJIOCKOCTEH B IPOCTPAHCTBE: .
13 . https://m.edsoo.ru/ee1d19b
[TapannensHOCTH NPSAMOIL U 9
IUIOCKOCTH -
VYTl ¢ cOHanpaBICHHBIMU bubmotera [JOK
14 https://m.edsoo.ru/9f4071b
CTOPOHAMH o
Yron Mexay IpsMbIMU B bubmotera [JOK
15 https://m.edsoo.ru/fe73386
MPOCTPAHCTBE )
16 | VYromn mexay npsMbIMU B bubnuorexa [IOK



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

IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a
0
[TapamnensHOCTD bubnuorexa [JOK
17 | mnnockocTel: nmapaieabHbIe https://m.edsoo.ru/2e18f25
MJIOCKOCTH 5
CBoiicTBa mapajuieabHbIX bubmorera [JOK
18 N P https://m.edsoo.ru/e504d65
TJIOCKOCTEH 6
[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI bubmorexa HOK
19 P https://m.edsoo.ru/4a28dc0
Ha TUTOCKOCTH: TEeTPadIp, )
Ky0, mapaJyiesenurne/ B
bu6mmoreka [IOK
20 | TloctpoeHue ceveHwmit https://m.edso0.ru/1d434d0
f
bu6mmoreka [JOK
21 | TloctpoeHue cevyeHMIA https://m.edsoo.ru/ec26fe5
d
KounTponsnas pabora o
teme "[IpsiMble U TIIOCKOCTH bubnunoreka [JOK
22 | B IPOCTpPaHCTRBE. https://m.edsoo.ru/9a0a9e5
[TapaniensHOCTb NPSMBIX U 6
maockocTen"”
[lepnieHTUKyYIAPHOCTD
3§ slfMoﬁ 5 niociocn/r bubmotera [JOK
23 P ' https://m.edsoo.ru/b19f6a5

NEepIIEeHUKYIISPHbIE MPsIMbIe
B IIPOCTPAHCTBE

d



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
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

[IpsiMble napajuieabHbIE U bubnuorexa [JOK

24 | mneprneHAMKYISPHBIE K https://m.edsoo.ru/0ac11c9
IUIOCKOCTH )
[IpsiMble napajuieabHbIE U bubnuorexa [JOK

25 | meprneHIuKYISIpHBIE K https://m.edsoo0.ru/ba54596
IUIOCKOCTH 6
[Tpu3znak bubnnorexa [JOK

26 | TepIeHIUKYIIPHOCTH https://m.edsoo.ru/f85bfc4
HPSAMOH U TIOCKOCTH 6
[Ipu3nak bubnuoreka [IOK

27 | TepIeHIUKYIIPHOCTH https://m.edso0.ru/79165d1
OPSAMOM U IJIOCKOCTH )
Teopema o npsiMoit bubmuorexa [JOK

28 | mepneHIuKYISIPHOU https://m.edso0.ru/635¢c508
IUIOCKOCTH 7
Teopema o npsimMoit bubmuoreka [JOK

29 | meprneHIUKYISIPHOU https://m.edsoo.ru/bd3745f
IUIOCKOCTH 8
Teopema o npsimoit bubnuoreka [JOK

30 | meprneHAUKYASIPHOU https://m.edsoo.ru/7d18834
IJIOCKOCTH b
[lepnienqukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT bubnuoreka [IOK

31 TOYKH [0 IUIOCKOCTH, https://m.edsoo.ru/33c477d

PacCTOAHUC OT HpHMOf/'I J0
IIJIOCKOCTH

3



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
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

[lepnenaukyisp u
HAKJIOHHBIE: PACCTOSIHUE OT

bubmmoreka [{OK

32 | TOYKHM JI0 IJIOCKOCTH, https://m.edsoo.ru/66fefad
paccTostHue OT MPSAMOM 10 d
IJI0CKOCTH
[lepnenaukyisp n
HAaKJIOHHBIE: PACCTOSIHUE OT bubnnorexa [JOK

33 | TOYKHM /10 IIJIOCKOCTH, https://m.edsoo.ru/a5h7b8e
paccTostHue OT MPSAMOM 10 3
MJI0CKOCTH
[lepnenaukynsp n
HaKJIOHHBIE: PACCTOSIHHE OT bubnuoreka [IOK

34 TOYKH JI0 INIOCKOCTH, https://m.edsoo.ru/dbee22b
paccTostHue OT MPSIMOM 10 c
MJI0CKOCTH
VYriabl B IPOCTPAHCTBE: Yol bubnuoreka [JOK

35 | Mexay npsMou u https://m.edsoo.ru/6b61b2b
IUIOCKOCTBIO 4
JIByrpaHHbI# yrod, bubnunoreka [JOK

36 | nMHEHHBIH yroi https://m.edsoo.ru/5fa0b3c
JBYTPAHHOTO yTiia e
JIByrpaHHbIN yrod, bubnuoreka [IOK

37 | nMHEHHBIH yroi https://m.edsoo.ru/c7c777e
JBYTPAHHOTIO yria d
[lepneHMKyIIpHOCTD bubmorexa HOK

38 https://m.edsoo.ru/ec3e2da

IIJIOCKOCTEMN: IIPU3HAK

3



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
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

NEPIEHINKYIIPHOCTU ABYX
IJIOCKOCTEN

[lepnenuKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK

bu6mmoreka [{OK

39 https://m.edsoo.ru/ed9e2a8
MEePIEHUKYIISIPHOCTH IBYX o
IUIOCKOCTEH =
[lepnenuKyIApHOCTH Bu6morexa LIOK

OCKOCTEH: 3Ha

40 TIIOCKOCTCH. NpU3HAK https://m.edsoo.ru/ba75dc5
MEePIEHNKYIISIPHOCTH BYX -
IUIOCKOCTEH -
TeoneMa o Thix bu6moreka [IOK

41 P P https://m.edsoo.ru/e4972cd
MEePIEeHANKYISIpax c
Teobema 6 Théx bu6mmoreka [IOK

42 P P https://m.edso0.ru/52188a7
MEePIEeHANKYIISIpax q
Teobema 6 Théx bu6mmoreka [JOK

43 P P https://m.edso0.ru/9f24673
MEePIEeHANKYISIpax 5
KonTtponbHas padoTa no
TEMaM
"IlepnieHIUKYIAPHOCTH bubmorexa [IOK

44 Y o https://m.edsoo.ru/5b971ef
MPSAMBIX U MJIOCKOCTER" U 3
"VYTipl MEXKIY IPSAMBIMU U B
IUIOCKOCTSIMH"

45 [lonaTre MHOTOTrpaHHUKA, bu6nmoreka [JOK

OCHOBHBIC 3JICMCHTbBI

https://m.edsoo.ru/2d24e87



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
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

MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIITYKIIbIE
MHOTOI'PAHHUKU; Pa3BEPTKA
MHOTOI'paHHUKA

[o8]

[Ipu3ma: n-yronsHas
IIpU3Ma; TPaHu U OCHOBAHMS
MIPU3MBIL; IpsIMast U

bubmmoreka [{OK

46 https://m.edsoo.ru/b4ad63a
HaKJIOHHAsI IPU3MBI, d
OOKOBas M IOJIHAA =
MMOBEPXHOCTDH MPU3MBI
[Tapamnenenurnen,
. bu6mmoreka [IOK
MIPSIMOYTOJTHHBIN
47 https://m.edsoo.ru/8a7be68
napajuieJIeuIe]] ¥ €ro 3
CBOMCTBA -
[Tupamuna: N-yroyibHas
MUpamMu/ia, TpaHu U
OCHOBAHME MTUPAMU/IBL; bubmuoreka [JOK
48 OOKOBas U IOJHAA https://m.edsoo.ru/fblcdOa
MMOBEPXHOCTh IMUPAMHU/IBI; 5
MpaBWJIbHAS U yCEUEHHAs
nupamMua
IIpaBuibHbIE
MHOTOTPaHHUKHU: IOHATHE
bu6mmoreka [JOK
MIPaBUIILHOTO
49 https://m.eds00.ru/074c886
MHOTOTPaHHUKA;

IpaBHJIbHAd IprU3Ma U
IpaBHJIbHAas MApaMHU A,

5



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
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

[IpaBUJIbHAs TPEYIrOJIbHAsA
MIAPaMHUJIA ¥ TIPABUIIbHBIN
TeTpa’ap; Kyo

[IpencraBnenue o

HpaBHITBHBIX bubmmoreka [{OK
50 https://m.edsoo.ru/a0fdd5b
MHOTOTpaHHUKAX: OKTadIp, P
TOJEKadIp U HKOCAIP.
Cummerpus B
MIPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEIILHO TOYKH,
MPSIMOM, TUIOCKOCTH. bubnuoreka [IOK
51 | DnemeHTBl CUMMETpPHUU B https://m.edsoo.ru/b9e777d
nupaMuiax, 9
napajuiesienuneaax,
MIPaBUJIbHBIX
MHOTOTPaHHUKAX
Brrunciienue 31neMeHToB bubmuoreka [JOK
52 | MHOrorpaHHUKOB: p&0pa, https://m.edsoo.ru/6cdbece
JMATrOHAIH, YIJIbl f
ITnomans 0OKOBOI
MOBEPXHOCTHU U TIOJTHOU
MTOBEPXHOCTHU NPSIMOM bubnuoreka [IOK
53 | mpu3MBl, MJIOLIAb https://m.edso0.ru/37d8415
OCHOBaHHH, TEOpeMa 0 7
OOKOBO¥ TOBEPXHOCTH
IIPSIMOM IIPU3MBI
54 [Tnomaas 60KOBOM bu6mmoreka [JOK



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157

[IOBEPXHOCTU U
IIOBEPXHOCTH ITPABUIIBHOMN
IIAPaMHU/IbI, TEOPEMA O
rona iy G0KOBOM
ITOBEPXHOCTH YCEUEHHOMU
MU PaMM/IbI

https://m.edso0.ru/5603e30
b

55

KonTpossHas padbora no
teme "MHororpanHuky”

bubmmoreka [{OK
https://m.edsoo.ru/a95f5c0
4

56

TTousttiie 00 00BEME

bu6moreka [IOK
https://m.edsoo.ru/7ad0020
b

57

O06BEM TUpaMuUIBI

bu6mmoreka [IOK
https://m.edsoo.ru/235171b
3

58

O06BEM TUpaMuUIBI

bu6mmoreka [JOK
https://m.edsoo.ru/f47dfefd

59

O06BEM TMpaMuUIBI

bu6mmoreka [JOK
https://m.edso0.ru/79c¢1031
2

60

O06BEM TMpaMuUIBI

bubnuoreka [JOK
https://m.edsoo.ru/2faadc3f

61

O0BEM npu3MbI

bu6mmoreka [JOK
https://m.edso0.ru/7985360
8

62

O06BEM npu3MBbI

bu6nmoreka [JOK
https://m.edsoo.ru/1e05389



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
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/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

0

bubmmoreka [{OK

63 | OOBEM MPU3MBI https://m.edsoo.ru/482d3f5
1
KonTpossHas padbora no bubnuorexa [JOK
64 | Tteme "OOBEMBI https://m.edsoo.ru/28a6573
MHOTOTpaHHUKOB" c
[ToBTOpenue, 06o0IICHNE
CHCTEeMaTH3aIus 3HAaHUH. bubmmorexa [OK
65 . https://m.edsoo.ru/098beda
[Toctpoenune ceueHuii B d
MHOTOTpaHHUKE
[ToBTOpeHue, 06o0IICHNE
CHCTEMAaTH3aLMs 3HAHMIA.
Brrunciienue paccTosHui:
MEXy TBYMS TOYKaMHU, OT bubmorexa HOK
66 . https://m.edsoo.ru/f7792ba
TOYKH JI0 MPSIMOMU, OT TOUKH 9
JI0 TUTOCKOCTH, MEXKITY
CKPEITUBAIOIIUMHUCS
MPSAMBIMA
HroroBas KOHTpOJIbHAS bubmiorexa LOK
67 https://m.edsoo.ru/b9146bc
pabota 0
IToBTOpeHue, 0600IIeHNE
CHCTEeMAaTHU3alMsl 3HAaHUIA. bu6mmoreka [JOK
68 | BbruncieHue yrios: Mexy https://m.edso0.ru/56765e8

CKPELIMBAIOIUMHUCSA
NPSIMBIMH, MEXTY IPSIMON U

b



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

IIJIOCKOCTBIO, IBYTPaHHBIX
YTJIOB, YTJIOB MEKIY
IIJIOCKOCTSIMU
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11 KJIACC

Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/ Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsl
Cdepa u map: neHrp,
pf))nfyc ﬂnaieTp' P bubmmoreka [{OK
1 ’ ’ 1 https://m.edso0.ru/0341bc2
TJIOMIA/Ib IIOBEPXHOCTH b
chepsl B
B3anmuoe
pacrosiokenue chepsl u
5 ITIOCKOCTH; 1 bubmuorexa [JOK
KacaresbHas IIOCKOCTh https://m.edsoo.ru/bed12a43
K cdepe; mIomnaib
chepsl
N3obpaxenue chepsl,
3 1apa Ha MIOCKOCTH 1 bubmmorexa [IOK
P ' https://m.edsoo.ru/bc15f72
Ceuenus mapa
Hunuaapudeckas
MMOBEPXHOCTb,
oOpa3ymomiue bubnuoreka [JOK
4 LUAJIUHIPUYECKOU 1 https://m.edso0.ru/6054b8c
MMOBEPXHOCTH, OCh 1
LWIMHAPUYECKOU
MMOBEPXHOCTHU
5 [unuHzap: ocHOBaHUS U 1 bubnuorexa [IOK



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

OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas 1 oCh;
TI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

https://m.edso0.ru/188f6216

N3obpaxenue
LHUAJTUHIpA HA
IJI0CKOCTH. Pa3BépTka
nmwHApa. CeueHust
IUAJTUHIpA
(TTOCKOCTHIO,
napasieIbHON UITN
MEePIEHANKYIISIPHON OCH
UAJTUHIPA)

bu6moreka [IOK
https://m.edsoo.ru/016e25eb

Konndeckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/c94ba09b

Kowyc: ocHoBaHue u
BEpIIKMHA, 00pasyromias
1 OCh; IUIONIAb
OOKOBOI M MOJHOM
MOBEPXHOCTH

bubnuoreka [JOK
https://m.edsoo0.ru/897dd3b
2

VY cedE€HHBIN KOHYC:
o0Opa3ymoliue 1 BbICOTa;

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

OCHOBAaHUA U OOKOBAs
IIOBEPXHOCTh

[o8]

N3006pakenue KoHyca
Ha IUJIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus KoHyca

10 (TIOCKOCTHIO, bubnuorexa [JOK
MapajuieIbHON https://m.edsoo.ru/Obdelbe8
OCHOBAHMUIO, U
IUIOCKOCTBIO,

MPOXOISIIEH yepe3
BEPIINHY)
KomOunamus ten
11 BDALLCHIA 1 bu6mmoreka [IOK
patll https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHOrorpaHHuk,
OITMCAHHBIN OKOJIO
cdhepsi: cepa bu6mmoreka [JOK

12 ’ ’ https://m.edso0.ru/0b13615
BIIMCaHHAs B g
MHOTOTPaHHHUK WIIN B B
TEJIO BpAIllCHHUS
ITouartue 06 00BEME.

13 OCHOBHBIE CBOMCTBA bubmiorexa LHOK

. https://m.edso0.ru/26a03fb7
00BEMOB Tell
OGBEM HHIPA bubmuoreka [JOK
14 P, https://m.edsoo.ru/5513d87

KOHyca

b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b

O0BEM mapa u

bubmmoreka [{OK

15 https://m.edsoo.ru/d189bde
iomaab cheps )
[Togo6HEIE TENa B
MPOCTPAHCTBE.
CoOTHOIIIEHUS MEK
16 N o bubmmoreka [{OK
ta . https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMHU TOI00HBIX
Ten
KonTpossnas pabora no
17 temaM "Tena bubmuorexa [JOK
BpameHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"
18 Bektop Ha miockocTu U bubnuoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxenue u bubmuoreka [JOK
BBIUUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPa Ha bubnunoreka [JOK
YUCIIO https://m.edsoo.ru/dee379eb
Pasnoxxenue Bekropa 1o
21 TPEM HEKOMILUIAHAPHBIM bubnuoreka [IOK
BekTopam. [Ipasuiio https://m.edsoo.ru/a28fd74e
napasuieNenuneaa
Permene 3aa1 bubmuoreka [JOK
22 ’ https://m.eds00.ru/5a82790

CBsA3aHHBIX C

0



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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/5a827900

IIPUMEHEHHUEM MPABUII
JNENUCTBUN C BEKTOPAMHU

Koopaunarno-
BEKTOPHBIN METOJ IIpU

bubmmoreka [{OK

23 peLIeHnn https://m.edsoo.ru/d3alfe30
TEOMETPUUECKHX 3a]1a4
[IpssMoyronpHas
cCUCTEMa KOOPJUHAT B
poCTpanCTBE. bu6mmoreka [IOK

24 https://m.edsoo.ru/48db705
Koopannats! BekTopa. 3
[Ipocreitmme 3amauu B B
KOOpJIMHATaX
Yron mexnay

o5 BekTopaMu. CKaJIsIpHOE bubnuoreka [IOK
MPOU3BEJICHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Brruncienue yrios

26 MKy IPSMBIMU 1 bubmmorexa [IOK

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

TJIOCKOCTSIMU
KonTtponbHas padora mo

97 Teme "BekTopsl n bubnunoreka [JOK
KOOPAUHATEI B https://m.edsoo.ru/77c22fcs
npocrpaHcTae”
[ToBTOpEHME, bu6mmoreka [JOK

28 o0o01ieHune u https://m.edsoo.ru/1780ba5

cucreMaTulanua

d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

3HaHUN. OCHOBHbIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHME,
00001eHue u
cUCTEMaTU3aIus
3HaHuM. OCHOBHBIE
¢burypsl, GhakTsl,
TEOpEMBI Kypca
IJITAHUMETPUU

bubmmoreka [{OK
https://m.edso0.ru/078cd18
4

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
TJIAHUMETPUHU U METOIbI
WX pelIeHus

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
0000111eHHE U
CHCTEMATHU3aLIH
3HaHUU. 3agaun
TJIAHUMETPUHU U METOIbI
UX pelIeHus

bubmuoreka [JOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHME,
o0o01eHue u
CUCTEMAaTH3aLMs
3HaHUNU. OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad9
1



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91

¢burypsl, hakTsl,
TEOpeMBI Kypca

CTEPEOMETPUU

33 HroroBas KOHTpOJIbHAS 1 bubnuorexa [JOK
paborta https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 00001IeHNE 1 1 bubmmoreka [{OK
CHUCTEeMaTH3alus https://m.edsoo.ru/f465d10e
3HaHUU

OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






