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MNOACHUTEJBHASA 3AIINCKA

PabGouyas mporpamMMa Mo TmpeaMeTy HamhcaHa C YYeTOM CJEeAYIONINX
HOPMATUBHBIX JOKYMEHTOB:

Koucturymueit Poccuiickoit ®epeparun ot 12 pmekabps 1993 r. (c
n3meneHusiMu ot 1 urons 2020 roga);

Konsennueit o npapax pebdenka (IIpunsara pesomrorueiri 44/25 I'enepanbHoi
Accamb6en ot 20 HOs10pst 1989 rona.);

3akoHoM P® «O6 obpazoBanuu B Poccuiickoit denepamumy — @3 Ne273 ot
29.12.12 (c u3Mm. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, o1 17.02.2023 N
26-D3,);

3axkoHoM Poccuiickoit @enepannn «O0 OCHOBHBIX TapaHTHUSIX MpPaB peOCHKa»
(Denepanbublii 3akoH 0T 24 utonst 1998 r. N 124-@3). Penakius ot 29.12.2022 —
HeinctByer ¢ 09.01.2023;

®denepaibHbBIMU  TOCYIAPCTBEHHBIMU  OOpa30BaTENbHBIMUA  CTaHJApTaMU
HAa4yaJIbHOrO0 OOILIEro M OCHOBHOIO OOHIEro o0O0pa3oBaHMs, YTBEPKIECHHBIMU
npukazamu MunnpocsenieHust Poccun ot 31 mast 2021 r. Ne 286 «OO0 yTBepKaeHUn
(denepaibHOrO0 TOCYJIApCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIAapTa HayalbHOTO
obmero obOpasoBanus» u Ne 287 «OO6 yrTBepkAeHUU (PenepaibHOTO
rOCyJIapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111ero 00pa3oBaHusy;

®denepanabHbIM TOCYAAPCTBEHHBIM OOpa30BaTEIbHBIM CTAHIAPTOM CPEIHErO
oOuiero oOpa3oBaHMsI, YTBEPXKIEHHBIM INpHKazoM MuHnpocsemeHuss Poccun
Ne732  or 12.08.2022 «O BHeceHMH H3MEHEHUH B  (eaepaabHBbIi
roCyJIapCTBEHHBIN 00pa30BaTENIbHBIM CTAHJIAPT CPEIAHETO O0IIero 00pa3oBaHusl,
YTBEPKJICHHBIN TMpuKkazoM MunuctepcrBa oOpazoBanus U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 r. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034);

®denepanbHOl  00pa3oBaTeNbHOW  MPOrpaMMOlM  OCHOBHOIO  OOILEro
oOpazoBanusi, yrBepkaeHHoi [Ipukazom MunucrepcrBa nmpocsemienust PO ot 16
HOsi0pst 2022 r. N 993 "OO6 ytBepxkaeHun QeaepaibHOM 00pa30BaTEIHHOM
MpOTrpaMMbl OCHOBHOT'O 00111eT0 0Opa3oBaHus'";

[Ipukazom MunucTepcTBa mnpocsemeHuss Poccuiickon @enepaumu  OT

18.05.2023 Ne 372
"O6 yTBepxkaeHuu (QeaeparbHOM 00pa30BaTEIbHOM IPOTPaMMbl HAYaJIbHOTO
o01ero obOpazoBanmus"

(3apeructpupoBan 12.07.2023 Ne 74229);
[Ipukazom MunHucrepctBa mnpocseumieHus Poccuiickorn @enepauuu  OT

18.05.2023 Ne 370
"O0 yTBepkaeHnu ¢eaepaabHoi 00pa3oBaTeIbLHON IPOrPaMMBbl OCHOBHOTO OOIIIETO
oOpazoBaHus"

(3apeructpupoBan 12.07.2023 Ne 74223);
denepanbHON 00pa3oBaTEILHON MPOTPAMMON CpEIHETO 0OIIEro 0Opa3oBaHus,
yTrBepkieHHoH [Ipukazom MunuctepcrBa npocseiienus PO ot 23 HosiOps 2022 r.



N 1014 "O6 ytBepxaeHuu ¢eaepanbHOi 00pa3oBaTeIbHON MPOTPaMMBbl CPETHETO

nn,

oOmiero oopazoBanus"";

[Ipukazom MunucrepctBa mnpocsemenus Poccuiickonn ®enepaunu Ot

18.05.2023 Ne 371
"O6 ytBepxkaeHun (GdenepanrbHO 00pa30BaTEIIBHON MPOTPAMMBI  CPEAHETO
oO1wero oOpazoBanus"

(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpukazom Jlenapramenta oOpazoBanust UBanoBckoit obnactu ot 24.03.2023 Ne
348-O «O BHeceHuM u3MeHeHUN B mnpuka3 Jlemapramenta oOpa3oBaHMs
HNBanosckor ooOmactu ot 18.11.2021 Ne 1182-O «O BBemeHnu OOHOBJIEHHBIX
dbenepalibHbIX TOCYAAPCTBEHHBIX CTAaHAAPTOB HAYAJIBLHOTO OOIEr0 U OCHOBHOTO
o01iero oOpa3oBaHuUs»;

Y cTraBoM MyHUIIMTIAIBHOTO OFOPKETHOTO 00111e00pa30BaTENIbHOTO YUPEKICHUS
«I'mmuazuss Ne36» (HOBasi penakiivsi), YTBEPKIECHHBIM MPUKA30M Y TIPABJICHUS
oOpazoBaHusg agMUHHUCTpanu ropojga MBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUAMH U gomnogHeHusmu g0 04.03.2022 ;

JlokansHbiMu akTamu: ( « IlomoxkeHune o CTpPyKType, MOpsiAKe, pa3padoTKe U
YTBEPKJICHUU oOpa3oBaTenbHOI MIPOrpamMMBbl 0011e00pa3oBaTENBLHOTO
yupexaenusny, «llonoxenue o pabouei nporpamme mnenarora», « Ilonoxenue o6
OpraHM3allid BHEYPOYHOU JeATENbHOCTH B ycioBusax BBeneHus PI'OC OO0
MBOY  «I'umHa3usiNe36» r. Msanoo», «IIOJIOXKEHUE o mnoprdomauo
(MHIMBUAYaIbHOW HAKOMUTEIBHOM oIeHKe) oOyuatomuxcsi MBOY «['umHazus
Ne36» r. MBanoBo, «IlosoxkeHrne 0 MPOEKTHO-UCCIEAOBATEIbCKOW JEATEIIbHOCTH
yuanuxcss MbOY «I'umnazust Ne36» r. IBaHoBO», « IlonoxxeHne o BHyTpeHHEH
CUCTEME OIICHKM KaudecTBa oOpasoBanus»», «llomoxenune o dopmax,
MEPUOANYHOCTH, TOPAJIKE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTECTallMM O0yJArOITUXCSD» U APYTHX).

PaGouass mporpamma Mo mnpeaMeTry coctaBieHa ¢ yuyeroM IIporpammel
BocrutaHusi u KanenmapHoro yuyeOHOro rpaduka, 4Tro HalaeT OTpakKeHHE B
KJICHIAPHO-TEMAaTUUYE€CKOM TIJIAHUPOBAHUM Ha TOJ] IO KaXOMY KJaccy.

Pabouass mporpamma yueOHOro kypca «l'comerpus» 0a30BOTr0 ypoBHS IS
oOyuarormmxcss 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaibHOTO
roCyJIJapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, TNPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPAAMIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieduBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOpPa3BHUTHS M HEMPEPBIBHOTO 0Opa3oBaHUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U I03HABATEJIBHOTO Pa3BUTHS
JUYHOCTH 00YyYarOIIMNXCS.

HEJU U3YUYEHUSA YYEBHOTI'O KYPCA



BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl OOYyCJIOBJIE€HA MPAKTUYECKONM 3HAUYMMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOyYEHHsS] T€OMETPUU B HAIPABJICHUH JIMYHOCTHOTO
pa3BuUTUs OO0ydYarommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYEeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButue y oOydarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
aOCTpaKIfii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKEeHUS
MaTEeMaTHYECKOW HAYKOM SIBJICHUH U ITPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U pOJIM MAaTEMATHUYECKOTO MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIsl aJanTallid B COBPEMEHHOM
0OIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, Tak Kak OOEClneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JUCHMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTAaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYHarOILUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U OCTPOCHUHU LENOYKU JOTHUECKHUX YTBEPKICHUN
B XOJI€ pCIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOILIETO MHUPA, YCIOBHUE YCHEHIHOTO MO3HAHUS U aKTHBHOTO
npeoOpazoBaHusi  AeWcTBUTENbHOCTU.  OmnepupoBaHuEe  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3HbIe BUBI yU€OHOM U TPYIOBOM NESITEILHOCTH, SBIISICTCS
OJIHUM U3 Tpo(EecCHOHATBPHO BAXHBIX KAauecTB, IMOATOMY akTyajbHa 3ajaya
dbopMupoBaHus |y  OOyYarOIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHWS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUUYECKON JAESITENbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 00yueHus — o00IIeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOy4aronuxcs yepe3 odecrneyeHue BO3MOKHOCTHA TPUOOPETEHUS U UCTIOTIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U  JIEUCTBHUM, CHCIUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIICIIHOTO  MPOAOJDKEHHS  00pa3oBaHUs 10
CTHEIMATLHOCTSM, HE CBSI3aHHBIM C MTPHUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM ypOBHE IIpeJHAa3HAdYeHa JIsl
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUHA
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanus. Takum oOpazoM, oOydaromuecs: Ha



©a30BOM ypOBHE JOJKHBI OCBOUTH OOIIHE MaTEMAaTHUYECKUE YMEHUS, CBA3aHHBIE CO
crieun (UKo reoMeTpur U HeOOXOIUMBbIE AJISl )KU3HH B COBPEMEHHOM OOIIecTBe.
Kpome 310ro, oHE UMEIOT BO3MOKHOCTh H3YYHTh T€OMETPUIO OoJiee TIIyO00Ko, eciiu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUUYECKUX 3HAHUSX B
poecCHOHANTEHOM eI TEIEHOCTH.

JIoCTH)KEHHE I1EId  OCBOCHHS TPOTPaMMbl  O00ECIEYUBACTCA pEUICHUEM
COOTBETCTBYIOIIUX 3a4a4. llpuopuTeTHBIMH 3amadaMyd  OCBOCHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opMupoBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOMU

KYJBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

o (dopMHUpOBaHUE MPEACTABICHUS O MHOTOIPaHHHUKAX M TEJIaX BpaIlEHUs KaK
O B)KHEHIINX MATEeMaTHYECKUX MOJIENSIX, MO3BOJISIOMIMX OMHCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE YMEHHsI pAaclO3HAaBaTb Ha 4YepTeX axX, MOJEIIX H B
pearbHOM MHUpPE MHOTOTPaHHUKH U TeJia BpallleHUs;

e OBJIaJICHUE METOJIaMHU PEIICHUS 3a/1ay Ha MOCTPOCHMsI Ha M300paMeHUSIX
IPOCTPAHCTBEHHBIX (PUTY;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHITHSIMH O
MHOTOTPaHHHUKAX U TellaX BPAILICHHS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJQJICHUE  alNTOPUTMAMH  pEIIEHUS  OCHOBHBIX  THIIOB  3ajad;
dopmupoBaHHe yMEHHS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeJbHbIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad MU 3a7ad C
MIPAKTHUYECKUM COJICP)KaHUEM;

e Pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIumxcs,
TI03HABATEIHPHON aKTUBHOCTH, UCCIICJIOBATEIILCKUX YMEHUN, KPUTHIHOCTH
MBIIICHHS,

o (dopmupoBanue HYHKIIMOHATHEHOU TPAMOTHOCTH, PEIEBAHTHOM T€OMETPUU:
YMEHHE PacliO3HaBaTh MPOSBICHUS T€OMETPUIECKUX MOHITHNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEeasbHBIX XKMU3HEHHBIX CHUTYAalUAX U NPU H3yYCHHUU
Opyrux  y4eOHBIX  TPEIMETOB,  MPOSBICHUS  3aBUCHMOCTEH U
3aKOHOMEPHOCTEN, (POPMYJIMPOBATh UX Ha SI3bIKE T€OMETPUU U CO3]/1aBaTh
reOMETPUYECKHE MOJETH, TPUMEHSITh OCBOCHHBIM TI'€OMETPUYCCKHIA
ammapaT A peImIeHUus — TNPaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
WUHTEPIPETHPOBATH U OIEHUBATH MOJTYYCHHBIC PE3YIIbTATHL.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCSl BKJIIOUEHHE B KYpC
CTEpEOMETPHUH B Ha4alle €ro U3y4eHHs 3a/1a4, peliaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HAHMS, U OMpPENeIEHHBIM 00pa3oM OpraHM3OBaHHAas paboTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,



CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JNAJIbHEUILIEMY
U3YYECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJad Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
obpazamu. Co3ganme oOpaza MPOBOAWTCS C ONOPOM HA HAIJBIAHOCTH, a
OTEpUPOBAHUE 00Pa30M — B YCIOBHIX OTBICUYECHUS OT HATJISTHOCTH, MBICICHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHBIE copepikaresibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «lIpsMbple U INIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUIN
pacnpenesnseTcs He TOJIbKO M0 COAEPKATENbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CpeHEro 00IIero 00pa3oBaHuUs.

Conepxxanue o00pa3oBaHHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMH
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY I€OMETPUYECKUX MPEICTaBICHUNA OOy4arolmuxcs, pacuupsis U
yrayOnsis €€, o0pasyst IPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaures 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a 1Ba rojga ooydenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: NapaJljIe/IbHBIE IINIOCKOCTH; CBOMCTBA MTapajlIesIbHBIX
wiockoctell. IIpocreiinue mpocTpaHCTBEHHbIE (GUTYPHI Ha IJIOCKOCTHU: TETPa’JIp,
KyO, Mmapasuiesienume/; HOCTPOEHUE CEUCHH.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLHMs (PUTYpHI Ha IIIOCKOCTh. [lepneHaAuKyasspHOCTD
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs NMPU3MbL, OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPaBUJIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
teTpa’ap; KyO. IlpeacraBieHre O MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nozexasip u ukocasap. CeueHus Mpu3Mbl M TUPAMHUJIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTBI CAMMETPUU B MUPAMHUIAX, TAPAIIIEIENUIIEIAaX, IPABUIIbHBIX
MHOT'OTPaHHHKAX.



Bbluncienre 37€eMEHTOB MHOTOTPaHHUKOB: pEOpa, OuMaroHaiu, Yribl.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Tpu3Msl. [Inommaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
wionaau yceu€unoi nupamusl. [loustue 06 06bEmMe. OObEM MupamMuabl, IPU3MBIL.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW MOBEPXHOCTU. [lunmHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BeplIMHA, 00Opa3yrolias
1 OCb; TIJIOIIAIb OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJh MOBEPXHOCTU CREpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MIIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o00paskeHne Ten BpalleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomMOuHariuu ten BpaieHus 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTTMCaHHbBIN
okoJi0 cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajiesienunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mMHApa (MapaJUIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U MIPOXOIAIIEe Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMPAaBUJI JEUCTBUU € BekTtopamu. [IpsmMoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKaJSIpHOE MNPOU3BECHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[HH&THO-BCKTOpHBIﬁ
MCTO/J IIpHU PCIICHUH I'€COMETPUICCKHUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO 4Yj€Ha pPOCCUUCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/J1a4, PEIICHUH, PACCYKICHUI; BOCTIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOC INMHUTAHHUE, COATTAHCUPOBAHHBIMA PEXUM 3aHATHH U
OTJIbIXa, peryJisipHas Pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATETLHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTUYeCKOMY OOpa30BaHUIO U



caM000pa30BaHUI0 HAa MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTbIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYypbl, MMOHWUMAHHEM BIIWSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJIHON M COLMAIbHON
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCIICICTBUI JIJISI OKPYIKAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUA MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOrPaMMBI YYeOHOTO MpeaMera
«MareMaTuKa XapaKTePU3YIOTCS OBJIaJICHHEM YHHBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2YIMUBHbIMU OeUCBUIMU.

1)  Vuusepcanrvnvie  nosmasamenvhvle  Oelicméus, — 00eCnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL — OKpYJcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHYSCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpEICIICHUS  IOHATUMH; YCTAaHABIMBATh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATh W  NPEOOpPa3OBbIBATh  CYIKJICHUS:
YTBEPAUTCIIbHBIC W OTPULIATCIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aHMOCBS3U U
NPOTUBOpeYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;
npe/yiaraTh KPUTEPHH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPCYUHIA;



e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUU;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTH croco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOSTENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOIIOIEHUS, UCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

e BBIABISTH AePUIUTHI HHDOPMAIUH, JAHHBIX, HEOOXOUMBIX JUIsl OTBETA Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHNIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaA&KHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUUXCHL.

Oo0uenue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMHU
U [EJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh HOSICHEHUS II0 XOJy PELICHHUS
3a/1a4yi, KOMMEHTUPOBATh MOJy4YECHHBIN PE3yJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaEMOU TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEelIeHns; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  JKCIEPUMEHTA,
UCCJIETOBaHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (JOpMAT BHICTYTICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHAUBUIYATbHON
paboThl TpU pelIeHUM Y4eOHBIX 3a]ay; NPUHUMATH I€Jb COBMECTHOMU
JEATEeIbHOCTH, IUIAHUPOBATh  OPraHU3alMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpOIecC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMB» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KaueCcTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0becneuusarom Gopmuposanue
CMBLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABaTEIbHOM pedaekcud KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U pe3ysbTara
peleHns MaTeEMaTUIECKOM 3a/1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJCHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBUSM, OOBACHATH
MIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB AEATEIBbHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MIPsIMAasi, TNIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HUX MPU PEHICHUH
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU JABYTPAHHOTO YrJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (MMHUpaMuIa; MpU3MAa,
NPSIMOYTOJIBHBIN MapaJijiesienuIe]l, Kyo).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIOHHBIE PU3MBI, NTapajUIeICTUICbI).

OnepupoBath MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METOJ, CJIEIOB.

CtpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
QITOpPUTMaM, TIPUMEHSS HW3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHHUUA MEXKITY JTBYMSI
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOPUTMaM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~ MaTEeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPENIMBAIOIMIUMHUCS ~TPSIMBIMH, MEXIy TNPSIMOA M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYIT; BBIYUCIIATH COOTHOIICHUS MEXKTY TIIOIIAIMHU
MOBEPXHOCTEH, 00BEMaMU MOT00HBIX MHOTOTPAHHHUKOB.



OnepupoBaTrh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YEepPTEKax U
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEATIOIATraoIIMX HECKOJIBKO IIar0B PEIIEHUs, €CIIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opme.

[IppuMeHATP MPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpyBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HHM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYUH.

11 KIIACC

OnepupoBaTh NOHATUAMH: MWIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
MUJIMHAPUYECKON MMOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTAa; IIApOBOM CJI0i, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CEPy M OMUCAHHBIHI
okoJ10 cepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WJIW TEJIO0 BpallleHUsI.

BeIuncnaTh COOTHOIIGHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrINonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYI Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JIEHUCTBUS CJIOKEHUS BEKTOPOB, BBIYMUTAaHHUS BEKTOPOB W
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIa1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJsIpHOE TMPOU3BEIACHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[TpumensTh reomeTpudeckue (GakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1aY,
IIPEAINOJIATal0INX HECKOIBKO 1IIar0B PELLIECHHUs, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemate mpocreimme reoMeTpuyecKue 3a1adyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlare 3agauM Ha J10Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUW H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3laM WK allrOpUTMaM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IppuMeHATP MpPOCTEWIINE NPOrPaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMYYEHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOpEM, anmnapara aareOpbl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
) MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Tena BpameHus 23 1
OOBEMEBI TEN 10
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 18
4 [ToBTOpeHME, O606III€HIE€, 17 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MJI0CKOCTb,
npoctpancTBo. [IpaBuna n3obpaxeHus Ha
PHUCYHKaX: H300pakeHUs IIJIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanpHabie cBeneHus o kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PpaCIIOJIOKCHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCKAOIIHECCA,
NnapajiCJIbHbIC U CKPCHIMBAOIIIHNECH
MIpsSAMBbIC

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IIPSIMBIX

13

[TapaienbHOCTB NPSIMBIX U TUIOCKOCTEN
B IpocTpaHcTse: [lapamnensHocTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

16

17

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napaJuIeIbHbIE IJI0OCKOCTU




18

CBolicTBa napasuieabHbIX IIOCKOCTEN

[IpocTefinive mpocTpaHCTBEHHbBIE

19 GuUTypHI Ha MIIOCKOCTHU: TETPAdIP, KYO,
napajuieeumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KoHnTtpoinbhas padora mo teme "lIpsmbie

22 1 TJIOCKOCTH B IIPOCTPAHCTRE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[TepnieHIUKYIAPHOCTD NPSAMON U

23 IUIOCKOCTH: MEPIEHANKYJIIPHBIE IPSAMBIE
B IIPOCTPAHCTBE

24 [IpsimMble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

o5 [IpssmMble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

27 [Ipu3Hak nepneHauKyJIIpHOCTH IPSAMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISIPHON

IIJIOCKOCTH




31

[IepnieHauKymIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

32

[lepneHiuKysip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCXKIY
HpHMOﬁ H IIIIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

JIByrpaHHBIN yroJl, TMHENHBIN yroil
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK MEPIIEHIUKYIAPHOCTH IBYX
IJIOCKOCTER

39

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
NPU3HAK [EPIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

40

41

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

TeopeMa 0 TpEX nmepHeHAUKYIApax




42

Teopema 0 TpEX nepHEeHAUKYIAPaAx

43

44

Teopema o Tpéx nmepneHAUKYIIpax
KonTtponbHas pabora mo Temam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mIockocTe" U "YIibl MEXy NPSIMBbIMHU
U 1iockocTsmu"”

45

Ilonstue MHOI'OrpaHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs
MIOBEPXHOCTb MIPU3MBbI

47

48

49

50

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJbl; OOKOBas U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
[paBWIbHAsA U YCEYEHHAs TUpaMUia

[IpaBuIBHBIC MHOTOTPAHHUKHU: TIOHSATHE
NPaBUJIBHOTO MHOTOTPAHHUKA,;
NpaBUJIbHAS IPU3MA U MIPABHIIbHAS
nupamMuJia; npaBujibHasg TPCyrojbHasa
nupamMujaa u HpaBHJ’IBHBIﬁ TETpAdp, KY6
[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHKAX: OKTAdIp, TOJCKAdIP U
UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nMpaMuIax, napauieienunesaax,
NPaBIIBHBIX MHOTOTPaHHHUKAX
Brpluncnenue 351eMeHTOB
52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUIIbHOW TUPAMUJIBI, 1
Teopema O TUIoAau OOKOBOM
MOBEPXHOCTH YCEUEHHON MTMPaAMHU/IBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM mupamMu B! 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbHas padora no teme "O0bEMBI 1

MHOTOTPaHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEeHNE
cucTeMaru3anys 3HaHu. Berancienne
66 pacCTOSTHUM: MEXKY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU J10
IIJIOCKOCTH, MEK/1y CKPEIMBAIOIIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoasHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alvs 3HaHui. Beruucnenue
68 YIJIOB: MKy CKPEIIMBAIOIITHMHUCS
MPSIMBIMHU, MEXKTY TTPSIMOU U
TJIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Kourpoabnble IIpakTuyeckue Aara mupposkic
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI pecypeni
1 Cdepa u map: UeHTp, paanyc, TUaMETp; 1
IUIOMIA/Ib TOBEPXHOCTHU CeEphI
5 Bsanmuoe pacrionosxenue chepsl u 1
TUIOCKOCTH
3 KacarenpHas miockocTth k chepe
4 [Tnomans chepsr
. N3obpaxxenue chepsl, mapa Ha 1
TUTOCKOCTH.
6 Ceuenus mapa 1
unuaapudeckas MIOBEPXHOCTD,
. 00pa3yromue MUJINHIPUIECKOM 1
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast
g MOBEPXHOCTh, 00pa3yromas 1 OCh; 1
TI0MIaIb OOKOBOW M MOTHOMN
MOBEPXHOCTH
[{unuHIp: ocCHOBaHMS U OOKOBAs
9 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1
IUIOIIAaAb OOKOBOM M OIHOM
MOBEPXHOCTH




10

N3o0paxenue uinHapa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. CeyeHus

MUIUHAPA (TI0OCKOCTHIO, MapalIeIbHON
WJIU TICPIICHAUKYJISIPHON OCH IIUJIUHIPA)

11

N300paxeHne NUIMHIPA HA IUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

WIMHApPA (IUIOCKOCTBIO, MapajuleIbHON
WY TIEpIEeHIUKYIIIPHON OCH IWIMHAPA)

12

N3o06pakenne NMIMHIPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

IUIUHAPA (TI0OCKOCTHIO, MapallIeIbHON
WY TICPIICHIUKYJISIPHOM OCH IIWJIMHIPA)

13

14

15

KoHundeckast TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU IMOBEPXHOCTH, OCb U
BCpIIMHA KOHUYECKOU MMOBECPXHOCTHU

KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3yromias 1 och

ITnomans 6OKOBOI M IMOJIHOM
MOBEPXHOCTH

16

VYceu€HHbIN KOHYC: 00pa3yomue u
BBICOTA, OCHOBaHHUA U OokoBas
IIOBEPXHOCTH

17

18

VYceuéHHblil KOHyC: 00pa3yrouye u
BBICOTA, OCHOBaHHUA U OoKkoBas
MIOBEPXHOCTH

N3o6pakenue KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(TII0CKOCTHIO, MAapaJIEIbHON




OCHOBAHHUIO, U INIOCKOCTHIO,
MPOXOJIAIICH Yepe3 BepIINHY)

N300paxenne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

19 (TTOCKOCTHIO, TTAPAJISITEHOM 1
OCHOBaHUIO, U TIOCKOCTHIO,
NPOXOJAICH Yepe3 BEpIIHHY)

20 KoMOuHarws Ten BpameHus u 1
MHOTOTPaHHUKOB

51 MHOrorpaHHHK, OTTMCAHHBIN OKOJIO 1
chepnl

29 Cdepa, BriicaHHAss B MHOTOTPAaHHUK WJIH 1
B TEJIO BPAILICHHS

23 KonTponpHas padora: «Tena BpamieHus» 1

24 [Tonsitre 06 06bEMe. OCHOBHBIE 1
CBOICTBa 0OBEMOB Tel

25 O0BEM IUIMHApa, KOHYCa 1

26 O0béM nMINHIpa, KOHYCa 1

27 O0BEM IuIMHApa, KOHYyCa 1

28 O0béM nMINHIpa, KOHYCa 1

29 O0BEM mrapa u wiomaas chepsl 1

30 O06BEéM mapa u miomaas cheps 1
[TogoOHBIE TENa B MPOCTPAHCTBE.

31 COOTHOIIICHUS MEXTY TUIOIAISIMHU 1
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX
Ten

39 [TonoOHEBIE TENa B MPOCTPAHCTBE. 1

COOTHOIICHHS] MEXKTY TUIOIIAISIMHU




MOBEPXHOCTEH, 00hEMAMHU MTOT00HBIX
TeI

KonTtponbHas pabora mo Temam

33 "O0bemsl Ten" 1
34 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1
35 CrnoxeHue 1 BBIYMTAaHUE BEKTOPOB 1
36 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1
37 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Paznoxenune BekTopa 1o Tpém
38 HEKOMILUTaHapHBIM BekTopaM. [IpaBuiio 1
napajuiesenumnesia
Paznoxenune BekTopa 1o Tpém
39 HEKOMILIaHAPHBIM BekTOpam. [IpaBuiio 1
napajuiejaenunena
Pemenne 3amay, cBI3aHHBIX C
40 IIPUMEHEHUEM IIPaBUIl ACUCTBUH C 1
BEKTOpaMHU
Pemenne 3amay, cBI3aHHBIX C
41 IIPUMEHEHNEM TPaBUJI ACUCTBUH C 1
BEKTOpaMHU
42 [IpsimoyronbpHas cucteMa KOOpAUHAT B 1
MIPOCTPAHCTBE.
43 Koopaunatsl BekTopa. 1
44 IIpocreiimne 3a1a4u B KOOpAUHATAX 1
45 [Ipocreiimue 3agaun B KOOpAMHATaX 1
46 VYros Mexay BEKTOpaMH. 1
47 CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB 1




48

Brluucnenue yrios Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

49

50

Breluucnenue yrioB Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

KoopauHatHO-BEKTOPHBIN METOJ TIPU
pEIIeHUU T€OMETPUYECKUX 3a/1a4

51

KonTponpHas padora o Teme "BekTopsl
Y KOOpPJMHATHI B MPOCTpaHCcTBE"

52

[ToBTOpeHue, 0600IICHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUITAHUMETPUH

53

54

55

56

IToBTOpEHHE, 0000IICHUE U
cucremaTusaius 3Hanuii. OCHOBHBIE
¢burypsl, paxkTel, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenwue, 06001IeHUE U
cucremaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, paxTel, TEOPEMBI Kypca
TUIAHUMETPUH

[ToBTOpeHnue, 0600IIeHNE U
cucremaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 06001IeHNE U
cHCTeMaTH3alus 3HaHui. 3a1a4n
TUITAHUMETPUH U METOBI X PELICHUS




57

[ToBTOpeHnue, 0600IICHNE 1
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS

58

[ToBTOpeHnue, 0600IICHNE 1
cuCTEMAaTH3aIA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

59

60

61

62

63

[ToBTOpEeHHE, 0000IICHUE U
cucTeMAaTH3alysa 3HaHUi. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

IToBTOpEHHE, 0000IICHUE U
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, paxThl, TEOPEMBI Kypca
CTEpEeOMETPUHN

IToBTOpEHHE, 0000IICHUE U
cucremaTrusanus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
CTepeOMeTpUHU

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepeOMeTpUHU

[ToBTOpenwme, 0600IIEHNE U
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETpUH

64

65

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
crucTemMaTu3alus 3HaHUI




66 [ToBTOpEHwue, 0606H_IGHIf€ u 1
cUCTeMaTH3aIHs 3HAHUH

67 [ToBTOpeHwme, 0606H_IGHIf€ u 1
cHUCTEMaTH3aIlus 3HAHUI

68 [ToBTOpEHHE, 0606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




