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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBiseTCsl OHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTh U3YUEHHUS AUCHHUIIIMH €CTECTBEHHO-HAYYHOM HaIllPaBI€HHOCTH
U TPEeIMETOB I'yMaHUTapHOro nukia. [lockonbky Jjorumueckoe MbIILIEHHE, GopMuUpyeMoe Mpu
U3YYEHUH OO0yYarolMMHUCS TIOHSATHIHBIX OCHOB TE€OMETPUHM, IPU J0KAa3aTEIbCTBE TEOPEM U
IIOCTPOCHUU LENOYKU JOIMYECKUX YTBEP)KJIECHUH MpPU PELICHUM N€OMETPUYECKUX 3ajad, YMEHUe
BBIJIBUTaTh WU OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJIb3YIOTCS IPU PELIEHUU 3ajad
€CTECTBEHHO-HAYYHOI0 LIMKJIA, B YACTHOCTU (U3UYECKUX 3a/1ay.

Lenbs ocBoeHUs: MporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOIEHHOM ypOBHE —
pa3sBUTHE WHIAMBHUIYaJbHBIX CHOCOOHOCTEH OO0yYalomuXcs NpU HU3YYEHHH TEOMETPUH, Kak
cocTaBJsIoOUIel mpeaMeTHON obOnactu «MaTtematuka W uHGOpMaTHUKa» uepe3 obecredeHue
BO3MOXXHOCTH TPHUOOpETeHHs] M HCHOJb30BaHUS Oosiee TMIyOOKHX TI'€OMETPUUECKUX 3HAHUK U
JEeWCTBUH, CIEMU(PUYHBIX TEOMETPUU, M HEOOXOMUMBIX JUISl YCHEIIHOTO MpOo(ecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATHKH.

[IpropuTeTHBIMU 337jauaMu Kypca T€OMETPUH Ha yTiayOJIEHHOM YpOBHE, PaCIIUPSIOUIUMH U
YCHJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBJISIFOTCSI:

pacimpeHue MpeaCcTaBIeHUsI O TEOMETPUH KaK 4YacTH MHPOBOHM KYJIBTYpPbl U (POPMHpPOBAHUE
OCO3HAaHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TIPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHUIINX
MaTEMaTHYECKUX MOJENSIX, MO3BOJIAIOIINX ONUCHIBATG U U3Y4YaTh PA3HbIE SIBICHUS OKPYKAIOLIETO
MUpa, 3HaHHE MOHSITUWHOTO amnmnapara 1o paszaeny «CtepeomMeTpus» yu4eOHOTro Kypca reoMeTpuu;

(dhopMHpOBaHNE YMEHUS BJIaJIe€Th OCHOBHBIMU MOHATUSMU O POCTPAHCTBEHHBIX PUTYypax U UX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpMyJ U YMEHUE UX NMPUMEHATh, YMEHHS JOKa3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

(¢bopMHpOBaHME YMEHHs paclo3HaBaTh Ha YepTEkax, MOJENSIX M B pealbHOM MHpE
MHOTOTPaHHHUKH U TeJa BPaLIeHHsI, KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEINH;

(dbopMHpoBaHKE TOHUMAHUS BO3MOXXHOCTH aKCHOMAaTUYECKOT'O MOCTPOSHUSI MaTeMaTHUECKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH TPH MTPOBEACHUH PacCy K ICHHIA;

(hopMHpOBaHNE YMEHUS BJIAJIETh METOJJaMH J10OKA3aTEIbCTB U aJTOPUTMOB PEIICHUS, YMEHUS
UX TPUMEHATH, MPOBOJUTH JOKA3aTENbHBIE PACCYKICHHUS B XOJI€ PEIICHUS CTEPEOMETPHUECKHUX
3aja4d M 3a]1a4 ¢ MPAKTUYECKUM cojiep kaHueM, (POpMUpPOBaHHME NPEACTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTelbCTB NMPH OOOCHOBAHWM MAaTEMAaTHYECKUX YTBEPXKICHUH M pOJIU AKCHOMAaTHKU B
MIPOBEJICHUH JI€TyKTUBHBIX PACCYKICHHI;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
oOyyaromuxcs, I103HaBaTEIbHONM aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHMH, KPUTHUYHOCTH
MBIIIEHHS], UHTEPECA K N3YUEHHUIO T€OMETPUH;

¢dbopMupoBaHue (PYHKIHOHAJIBHON TPAaMOTHOCTH, PEJIEBAHTHOM TIe€OMETPUH: YMEHUs
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX
KM3HEHHBIX CUTYAIUSIX U MPU U3yUYEHHUH JPYTHX YUYEOHBIX MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEN
1 3aKOHOMEPHOCTEMN, MOJEIINPOBAHUSI PEAIbHBIX CUTYaLUl, UCCIEA0BAHUS IOCTPOEHHBIX MOJIENIEH,
HWHTEpIPETALMHU MOJYyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEp)KaTEIbHBIMU JIMHUAMH y4eOHOTO Kypca «I'eomerpusi» B 10—11 kmaccax
apisAoTes: «lIpsMble M miIOCKOCTH B mpocTpaHCTBe», «MHororpanHukn», «Tena BpalieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/[BUIKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHHE «yMETh OMNEPUPOBATH TOHATHIMHU,
pEIIeBaHTHBIMY T€OMETPUHU Ha YIITyOJIEHHOM ypoBHE 00yueHus B 10—11 kimaccax, OTHOCUTCS KO BCeM
coJiep KaTeNIbHBIM JIMHUSAM Y4eOHOT0 Kypca, a popMHUpOBaHUE JIOTHUECKUX YMEHUI pacripeensercs
HE TOJIBKO MO COJIepKaTeIbHBIM JIMHUSAM, HO U 1O rogaMm oOydenusa. ConepikaHue oOpa30BaHUA,
COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTrataM ocBoeHus DenepanbHOl paboueill Mporpammsl,
pacrpesieiéHHbIM 10 ToJaM OOY4YeHHs, CTPYKTYpHPOBaHO TakKMM o00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, MPHUHUIUIHAIBHBIM BOIIpOcaM oOydarommecss OOpaliajnch HEOJHOKPAaTHO. JTO
II03BOJISIET OPraHU30BaTh OBJIAJICHUE FEOMETPUUECKUMU NOHATUSMHU U HaBbIKAMU MOCJIEIOBATEIBHO
U TOCTYINAaTeNIbHO, C COONIOJICHUEM MPHUHIUIA MPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIOYaTh B
OOIIYI0 CHUCTEeMY TE€OMETPUYECKHUX MPEACTABICHUNA OOYYaroIMXcs, paciliupss M yrioyomnss eé,
00pa3yst MPOYHbIE MHO)KECTBEHHBIE CBS3H.

[lepexon k U3y4EHHIO TEOMETPUU HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycinoBus i AuddepeHunanud o0ydeHUs, IOCTPOCHHUS WHAMBHUAYaIbHBIX
00pa3oBaTENbHBIX MPOrPaMM, 00ECIICUUTh YIITyOlIEHHOE U3yUeHHEe T€OMETPHH KaK COCTaBIISIONICH
y4eOHoro npenmMeTa «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO HM3YYEHHS MaTeMaTHKU ¢ y4&€ToMm BbIOOpa
Oynymeil mpodeccun, obecreuynBas MPEEMCTBEHHOCTh MEXIYy OOMMM M NPOQPEeCcCCHOHATbHBIM
o0Opa3oBaHHUEM.

Ha u3ydenune yueOHOTrO Kypca «['eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoIuTCs B 11 Kimacce
— 102 gaca (3 yaca B HeJIeNIO).



COJAEP)KAHUE OBYYEHUA
11 KIIACC

Tena Bpamenus

[loHATHS: UMIUMHAPHYECKAs TOBEPXHOCTb, KOHUYECKass IIOBEPXHOCTh, cdepuueckas
MMOBEPXHOCTh, 00pa3yromue moBepxHocred. Tena BpamieHus: MWIMHIP, KOHYC, YCEUYEHHBIH KOHYC,
cdepa, map. BzaumHoe pacnonoxenue cepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N3006paxenue Ten BpallieHus Ha IUIOCKOCTH. Pa3BépTka uminnHapa u konyca. Cummerpus cepsl U
mrapa.

O6Bvém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBHOTO
napajuieNienunena u cieacTsus u3 He€. O0bEM MPAMOIl U HAKIIOHHOM IPU3MBL, HUIHH]IPA, TUPAMUIBI
1 KoHyca. O0BEM 11apa ¥ I1apoBOIr0 CErMEHTa.

KomOuHnammu Ten BpanieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BriricaHHas B HWJIMHAP, ONMCAHHAS
okoJo numHApa. [lepeceuenne cdeps! u mapa ¢ mmockocTeio. Kacanue mapa u cepbl INIOCKOCTHIO.
[ToHsITHE MHOTOTPaHHUKA, ONTUCAHHOTO OKOJIO cepbl, cepbl, BIUCAHHONH B MHOTOTPAHHUK WJIH TEJIO
BpallleHUSI.

[Tnomans MOBEPXHOCTH LWIMHApA, KOHyca, miomans chepsl n e€ yacreil. Ilogobue B
npoctpancTBe. OTHOIIEHHE 00BEMOB, TUTOIIACH TOBEpXHOCTEH 0100HEBIX uryp. [IpeoOpazoBanue
nonobusi, romMoteTus. PemieHue 3aad Ha IJIOCKOCTH C HCIOJIB30BAHHUEM CTEPEOMETPHYECKHX
METO/IOB.

[TocTpoeHne ceueHwit MHOTOTPAaHHUKOB M TEJI BPALICHUS: CEUSHHsI IIMIMHAPA (MapajiesIbHO U
MEPIIEHINKYIIPHO OCH), CEYeHHsS KOHyca (mapajiesibHble OCHOBAaHHMIO W TIPOXOJSAIINE dYepe3
BEPIINHY), CEUYEHHUs Iapa, METOJbl MOCTPOEHUS CEYEHHUH: METOJ CJIE0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUS, METOJI TIEpeHOCa CEKYIIEH MITOCKOCTH.

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsr B mpoctpancTBe. Omnepanuu Haja BEKTOpaMHu. BekTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXEHHUs. [IpsMOyroinpHas CcUCTEMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznoxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOpHBIH METOA MNpU
peIIeHIH TEOMETPHUECKUX 3aj1ad.

J{BMKEeHHMS B IPOCTPAHCTBE

JIBmxeHust mpoctpancTa. OroOpaxkenus. J[Buxenus u paBeHcTBo ¢uryp. OOmme cBoiicTBa
JBIKEHUH. Buipl NBUKEHUH: MapajulelbHbI MEpeHOoC, LEHTpaldbHas CUMMETpUs, 3epKalbHas
CUMMETpHSs, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanus noxpobus. [Ipsmas u chepa Ditnepa.

MNVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIEIO OGPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaskaanckoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTH I'PAKIAHCKOHN MO3UIIUU 00YJAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUMCKOro oOIIecTBa, MPEACTaBICHUE O MaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHHH, MIPOILIETYP TPAKIAHCKOTO 001IecTBa (BEIOOPHI, OMIPOCHI U APYToe),
YMCHUC BBaI/IMO,Z[eI\/JICTBOBaTb C COnUaJIbHBIMHU HHCTUTYTaMHU B COOTBCTCTBUH C HX q)YHKL[I/I}IMI/I u
Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:



c(hOPMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HACHTUYHOCTH, YBOXKCHHS K MPOILIOMY W
HACTOSIIEMY POCCHUUCKOM MAaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXXEHUSM POCCHMCKHX
MAaTEMaTUKOB U POCCUUCKON MATEMATUYECKON IKOJIbI, UCITOJIb30BAaHUE 3TUX JOCTUKEHUHN B IPYTHUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMUKH,

3) 1IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHWE JTYXOBHBIX IICHHOCTEH POCCUICKOTO Hapoaa, chOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JIOCTUKEHUN HAYKU
U JIeSTEIBbHOCTHIO YUEHOT0, 0OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO Oy IyIIETO;

4) scTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOILECHHE K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/lad, pPEIICHUH, pacCyXIEeHUH, BOCHPHUHUMYUBOCTH K MATEMATHYECKUM AacCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocIUTAHUE:

c(hOPMUPOBAHHOCTh YMEHHS NMPUMEHITh MaTEMAaTUIYCCKHE 3HAHUS B MHTEPECAX 3JJ0POBOTO U
0e301macHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOanmaHCHUPOBAaHHBINA PEXUM 3aHSATHI U OTJbIXA, peryisipHas Quandeckas akTUBHOCTD), (hU3HUecKoe
COBEPIICHCTBOBAHUE MPH 3aHITHUAX CIIOPTUBHO-03I0POBUTEIIBHOMN IESATEILHOCTBIO;

6) TpynoBoe BocnuTaHME:

TOTOBHOCTh K TPYIYy, OCO3HAaHHE ILIEHHOCTU TPYAOIIOOUS, MHTEPEC K pas3audyHbiM chepam
npodecCHOHANBbHON NeATeIbHOCTH, CBA3aHHBIM C MAaTEeMATUKOW M €€ MPUIOKCHHUSIMH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiiei mpodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE
MJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYE€CKOMY OOpa30BaHHUIO U CaMOOOpa30BaHUIO HA
MPOTSDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYacTHIO B PEIICHUM MPAKTHYECKUX 3a7ad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH;

7) 3K0J0rMYEeCKOe BOCTIUTAHME:

c(hOPMHUPOBAHHOCTh  AKOJIOTHYECKOM  KyJNbTYphl, TIOHUMAaHUE BIHUSHUS  COIMAJIBHO-
SKOHOMHYECKUX TMPOLECCOB HA COCTOSTHUE TMPUPOAHOM M COUMAIBHOM Cpelbl, OCO3HAHUE
rI100aTbHOrO XapakTepa dKOJOTHYECKHX MPOOIeM, OpUEHTAIUsl Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU JJIS pelIeHus 3a]a4 B 00JIacTH OKpYKaoIel cpefibl, IMIIaHUPOBAaHUE MOCTYIKOB U OIEHKU
WX BO3MOXHBIX TTOCJIEICTBUM JIJIsl OKPY>KAIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOU MPAaKTUKHU, MTOHMMAHHE MaTEeMAaTUYECKOW HAYKU Kak chepsl ueToBeuecKoi
NeSATETLHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH JUTsl Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJCHUE SI3BIKOM
MaTeMaTUKd W MaTeMaTH4YEeCKOW KyJIbTYypOl Kak CpEACTBOM TIO3HAHHUS MHUpPA, TOTOBHOCTH
OCYILIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHINBUIyaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruueckue AecTBUS:

BBISIBIIATH W XapaKTEpU30BaTh CYIIECTBCHHBIC TPU3HAKH MAaTEMaTUYECKHX OOBEKTOB,
MOHSATUHN, OTHOIICHUA MEXTY MOHATUIMH, (POPMYITUPOBATH OMPEIEICHUS MOHATHN, YCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KJIacCH(UKAIMK, OCHOBAHUS il 00O0OLICHUS M CPAaBHEHMS, KpUTEPUHU
MIPOBOJMMOI0 aHAIU3a;



BOCIPUHUMATh, (POPMYIMpPOBaTH U NPEe0OpPa3OBbIBATh CYKICHUS: YTBEpPAUTEIbHBIE H
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIAITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEuUUs: B (PaKTax,
JAHHBIX, HAOIIOACHUSX U YTBEPXKACHUAX, MpelaraTb KPUTEPUU JUISI BBISBICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JIeJIaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JAE€AYKTHBHBIX M HWHAYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSATENBHO JOKA3aTEeIbCTBA MaTEeMaTHUYECKUX yTBEPKACHUN (IpsIMbIE U OT
MIPOTUBHOT0), BEICTPAaUBaTh ApryMEHTAIINIO, IPUBOJIUTE IIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMpPATh CcHOco0 penieHus y4eOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB pEICHUS,
BbIOMpaTh HanboJiee MOAXOASAIINIA ¢ YYETOM CaMOCTOSTENILHO BBIJIEICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue 1elcTBUS:

MCIOJIB30BaTh BOIMPOCHl KAaK HCCIEAOBATENLCKUNA HHCTPYMEHT IMO3HAHHA, (OPMYIHPOBATH
BOMPOCHI, (UKCUPYIOIIME TPOTUBOpPEYHE, MpOOJieMy, YCTaHABIMBATh HWCKOMOE W JIaHHOE,
(dbopMHUPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOAUTh  CAMOCTOATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAaHUE  TIO
YCTaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4eCKOro OOBEKTa, SBJICHMS, IPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYTUPOBAaTH OOOOIICHHS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOCHUs, UCCIE0BaHMs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJbTAaTOB, BBIBOJOB U
0000IIEHN;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBLABUTATh MPEATIONOKEHHS O €T0
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISBJIATH JeUUNUTH UHDOPMALUK, JAHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U JJIS
pelIeHus 3a/1auH;

BbIOMpaTh  MHGOpPMAIMIO M3  HCTOYHHUKOB  pPa3IMYHBIX  TUIIOB,  aHAJIU3MPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BHJIOB U (HOPM Mpe/ICTaBICHUS;

CTPYKTYypUpOBaTh UHQOPMAIMIO, IPEACTABIATh €€ B Pa3IuYHbIX (opMax, UILUIFOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO CAMOCTOSATENEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YyHUBEpPCAJIbHbIC Y4eOHbIE el CTBUSA

Oo0wmenue:

BOCIIPUHMMATh M (HOPMYJIHPOBATh CYXKACHUS B COOTBETCTBHM C YCIOBUSMH U IEISMHU
00I1IeHUs, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JIaBaTh MOSICHEHHUSI 110 X0y pPELIEHUs 3a/1a4yi, KOMMEHTHPOBATh NOJIyYEHHBIA PE3YIIbTAaT;

B XO0/€ OOCYXKIEHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXKAaeMON TeMbl, MPOOJIEMBI,
pemiacMoM 3aJlay, BBICKA3bIBaTh WJIECH, HALCJICHHbIE HA IIOMCK PELICHUs, COINOCTAaBJIATb CBOU
CYXKIEHHUS C CYXICHUSMH JPYTUX YYaCTHHUKOB JMANOra, OOHApYXHBAaTh Pa3U4Ue M CXOJCTBO
MO3ULIMHI, B KOPPEKTHOU opme (HopMyIupoBaTh pa3HOIIIACHS, CBOM BO3PAKECHMUS;

IIPEACTABIATh PE3YNbTAaThl PEIICHUS 3aJadd, DKCICPUMEHTa, HCCIECIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOopMaT BBICTYIUICHHUS C Y4ETOM 3a[ad MPE3eHTAMH U OCOOCHHOCTEH
ayIUTOPUH.



PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBUS

Camoopranuszanus:

COCTABIIATh IUIAH, AJITOPUTM pEIICHUS 3aJaud, BBIOMpPATh CIOCOO pEIICHHS C Y4ETOM
UMEIOLIUXCS PECYpcOoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapHaHThI PEUICHHH ¢ yu€TOM HOBOM HH(DOpMaLIHU.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

BIIQ/ICTh HABBIKAMU IMO3HABATEIBHON PEQIICKCHH KaK OCO3HAHMS COBEPINAEMBIX JICHCTBHU H
MBICITUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

NPEIBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IPH PEIICHHM 33/Ja4d, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSATENHCTB, NAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJIbTaTa IeId U YCIOBUSIM, OOBICHITh MPUYUHBI JTOCTHKEHUS
WIA HEJIOCTHKEHHS pPE3yJIbTaTOB JIEATEIBHOCTH, HAXOAWTh OMMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasl /1€SITEJIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIUBUAYaIbHOW PabOTHI HpH
pemeHnH y4eOHBIX 3324, IPHHUMATh 11eJIb COBMECTHOM JeSITeIbHOCTH, IJIAHUPOBATH OPTaHU3ALIUIO
COBMECTHOH paboThI, pacpeesiTh BUIbI padOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC U PE3YIIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIpPYyMINOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHHMH, «MO3TOBBIE
IITYPMBD» U UHBIE), BBITIOIHATH CBOIO YacTh PaOOTHI M KOOPIMHUPOBATH CBOM JICHCTBHSI C IPYTHMHU
YJieHaMH KOMAaH[IbI, OIEHHBATH KadeCTBO CBOETO BKJIAJa B OOMIMIA MPOAYKT TO KPHTEPHSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

MNPEAMETHBIE PE3YJBTATHBI

K koniy 11 kinacca oOyuaromuiicss HAy4uTCs:

e CBOOOJHO ONEPHPOBATH MOHATHSAMM, CBS3aHHBIMH C LMJIMHIPUYECKOH, KOHHYECKOH W
cepuueckoil MOBEpXHOCTIMHU, OOBSICHATH CIIOCOOBI IOTyUEHUS;

® ONEpUpOBATH MOHATHSMHU, CBS3aHHBIMHM C TEJIaMHU BpAIlEHUs: LMWIMHIPOM, KOHYCOM,
cdepoii u mapom;

e pacrno3HaBaTh Tejla BpalleHus (IMIMHIpP, KOHYC, cepa U map) U OOBICHITH CIIOCOOBI
MOJTyYSHMS TEJI BPALLICHHUS;

e KJaccu(UIIUPOBATh B3aUMHOE PACIIOI0KEHNE CPEPHI U TUIOCKOCTH;

®  BBIYUCIIATH BEIMYUHBI 3JIEMEHTOB MHOTOI'PAaHHHUKOB U TeJl BpalleHus, 00bEMBI U IJIOLIAa I
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPALICHUS, TEOMETPUUECKUX TEJ C IPUMEHEHUEM
hopmyu;

e CBOOOJIHO OINEPHPOBATH TOHSATHSIMH, CBSI3aHHBIMH C KOMOHWHAIIMSIMHU TN BPALICHUS W
MHOT'OI'PaHHUKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy U ONUCAHHBIA OKOJIO cdepsl,
cdepa, BIMCaHHAs B MHOIOI'PaHHUK MJIM TEJIO BPAILIEHUS;

® BBIYUCIIATH COOTHOLICHUS MEKY TUIOIIAASIMUA TOBEPXHOCTEH U 00BEMaMU MMOAOOHBIX TET;

® U300pakaTh U3ydaeMbie (PUTYPHI, BEIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PUCYHKOB
IPOCTBIX O0BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TeJl BPAIllCHUS;

® U3BJIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATE MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPEeICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;



cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OIEpalK HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT;

peliaTh reoOMeTPUYECKUE 3a]]a4i Ha BRIYUCIICHUE YIJIOB MEX/Ty MPSMBIMH U MIJIOCKOCTSIMH,
BBIYMCIICHHE PACCTOSIHUM OT TOYKHU JI0 MJIOCKOCTH, B LIE€JIOM, HA MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/Ia MPU PELICHUHY;

CcBOOOJHO OMEPUPOBATH MOHATUSMH, CBA3AHHBIMU C JIBYKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBHIKCHHUIA,

BBINIOJHATh M300paXK€HUsST MHOTOTPAaHHUKOB M Tl BpalleHHs] MpU MapajlieIbHOM
MEepPEeHOCe, LEHTPAIbHON CHUMMETPHUU, 3€pPKAIbHON CHUMMETpPUHU, MPU MOBOPOTE BOKPYT
MPSIMOH, TIpeoOpa3zoBaHus MOA00NS;

CTPOUTH CEUYCHHS] MHOTOIPAHHUKOB U TEJI BPAIICHU: CEUCHUs LIIIMHIpa (TapayijIebHO U
MEePIEHIUKYISIPHO OCH), CEUeHHUs KOHyca (mapayijieibHble OCHOBAHUIO M IPOXOJISIINE
yepes BEpIINHY), CEUEHHUs 11apa;

UCIIOJIb30BaTh METOJABl TOCTPOCHHUS CEYEHMI: METOJ CJIEeAO0B, METOJ BHYTPEHHErO
MIPOCKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH TIII0OCKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKACHMUS,

MPUMEHSITh TeOMETpUYecKre (AKThl IS PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEATNOJIAraloMX HECKOJIBKO IAroB PEIICHUs, €CJIM YCJIOBHS MPUMEHEHHUS 3aJaHbl B
SIBHOUM M HESIBHOH (opme;

pemars 3aJayd Ha JI0Ka3aTeIbCTBO MATeMAaTUYECKUX OTHOLIEHUH H HaXOXXICHHE
TeOMETPUUYECKUX BEIIUYUH;

MPUMEHSTh MPOTPpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI MpU
pEeLIeHNU CTEPEOMETPUUECKUX 3a/1aY;

MIPUMEHSITh TOy4YeHHbIE 3HAHUS HA TIPAKTUKE: CPAaBHUBATh, aHATM3UPOBATH U OLIEHHWBATH
pealibHbIe CUTYyalluH, MPUMEHSTh M3y4YeHHBIE MOHSTUS, TEOPEMbI, CBOWCTBA B IMpoIlecce
MOMCKA PEIICHUS MaTeMaTH4YeCKH CHOpPMYIMPOBAHHONW MPOOJIEMBbI, MOJAETUPOBAThH
peanbHBIE CUTyallMd Ha S3bIKE TE€OMETPHUH, HCCIAEAOBATh IMOCTPOCHHBIE MOJEIH C
WCIOJIb30BaHUEM TE€OMETPUYECKMX TOHATUH M TeopeMm, ammapara aiareOpbl, peliarh
MIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IreOMETPUIECKUX BEITUUHH;

MMETh TPEJICTAaBICHHUS] 00 OCHOBHBIX ITalax Pa3BUTHUS T€OMETPUM KaK COCTaBHOW YacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
KoHnTtpoJbHbie IIpakTHYeckue
n/m NpOrpamMmbl Bcero o0pa3oBaTe/bHbIEe pecypChl
padoThI padoThI
1 AHamuTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alysl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Temna Bpamenus 24 1
5 [Inomany noBEpXHOCTH U 9 1
00BEMBI KPYTIIBIX TeIl
6 JIBYOKCHUS 5 1
7 [ToBTOpEHME, 0606meHPvIe " 17 )
CUCTeMaTH3aIvsl 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I10 102 3 0
I[MTPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bceero U3YYCHUSA o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[ToBTOopenue TeMbl "KooparHaTel
1 BEKTOpPA Ha IJIOCKOCTH U B 1
npocTtpaHcTae"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEX/1y BEKTOpaMu B IpOCTpaHcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOAIIEH uepe3 1B€ TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npousBeneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHUYECKHE METO/Ibl pacuéTa yria 1

MCKAY NPpSAMBIMA B MHOT'OT'PAHHUKAX




AHaIMUTUYECKHE METO/IbI pacuéTa yria

1 MEXY IIOCKOCTSIMUA B MHOT'OTPaHHUKAX

12 dopMyIa pacCTOSHUASA OT TOYKH 10
IIJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTossHUi OT TOUKHU J10
IJIOCKOCTH B KyOe

14 Haxosxienue paccTostHul OT TOUKH 70
IIJIOCKOCTH B IPaBUJIBHOM NMUPaMHUJIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 TIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
rapajieIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBIC U TITIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble NPSIMBbIE U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIIMUCS
MPSIMBIMU
[lepnenaukynsipHbie MPSMBIE U

29 MJIOCKOCTH: CTaHAApTHBIE Mapbl

MEePIEHANKYIISPHBIX MUIOCKOCTEN U
NPSAMBIX, CHMMETPHUU MHOTOTPAaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEPIECHIUKYIISIPax

24

[lepnenquKkynspHbIe IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IUIUH B
MHOI'OTPaHHHUKAX

25

26

27

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
TIomaael, COOOpakKeHHS ITO00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

30

31

[lmomaam ceyeHrii MHOTOrpaHHUKOB:
TIJTOIAI TTIOBEPXHOCTEHN, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MO00Us
KonrtponsHas pabdora "[loBTopenue:

MHOI'OTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

O06BeéM Tena. OOBEM MPSIMOYTOIBHOTO
napaienenunena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKITH yria




33

CrepeoMeTpuuecKre 3a1auu, CBI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napajuiefienunea

34

[Ipuknaguele 3a1a4n, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO
napajuienenunesa

35

36

O06BEM TPSIMO TPU3MBI

CrepeoMeTpuuecKkue 3aaun, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

37

[MpuksaaHbie 3312491, CBSI3aHHBIC C
00BEMOM MIPSIMOH TPU3MBI

38

39

40

Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaina. Oobém
HAaKJIOHHOH IPU3MBbI

Brruucnenue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MIAPAMMIBI

®opmyna 00bEMa MUpPaMUIbIL.
OTHomeHne 06beMOB MUPAMUJL C OOIIUM
yTJIIOM

41

dopmyna 00bEMa TUPAMUIBIL.
OTtHoleHne 06beMOB UPaMUJ] C 0OLIUM
yTJI0M

42

43

CrepeomeTrprdeckue 3aauu, CBI3aHHbIC
¢ 00bEMaMU HAKJIOHHOM MPU3MBbI

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE
¢ 00bEMaMU TUPAMHUIBI




[Mpuknanueie 3ana4un mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00bEMOM MTUPAMUJIBI

46 [Ipumenenne 00bEMOB. Beiuncnenue
paccTosiHus A0 IIOCKOCTH

47 KonTponbhas padota "O0béM
MHOTOIpaHHUKa"
Hunuuaapudeckast TOBEPXHOCTb,

48 00pa3yroIIue MUIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHIPA

50 Konunyeckas moBepXHOCTh, 00pazyromme
KOHMYeCKoU noBepxHoctu. Konyc

51 CeueHue KOHyca MIO0CKOCTHIO,
MapajuieIbHOM TNIOCKOCTH OCHOBAHUS

52 Yceuénnplit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUH LUIINHIIPA,
KOHyca




56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIIIMH/IPA,
KOHYyca

57

HpI/IKJIaI[HBIQ 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

60

ITepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u u3obpaxxkenue mapa

61

62

Ilepeceuenue ceps! 1 1mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u u3obpaxxkenue mapa

VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

63

64

65

66

Cummetpus cdepsl U mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

CrepeomeTprudeckue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBHIUUCIICHNUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM HX CEUCHH TIOCKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYMCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00US

68 Paznuunbie KOMOMHALIMY TEI BPAIICHUS U
MHOT'OTPaHHUKOB

69 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

70 3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

71 Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

79 O06beM mummHapa. Teopema 00 00bEMe
MPSMOTO ITUIMHAPA
Brruucienue 006EMOB TEII ¢ HOMOIIBIO

73 onpeaenéHHoro uurerpana. O0bém
KOHYyca

74 ITnomiaau 60KOBOH M MOJHOH
MMOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJa4u, CBSI3aHHbIE

75 C BbIUHCIIEHHEM 00bEMOB IIIIMH]IPA,
KOHyca

76 [Tpuknanueie 3ana4n o reme "OOBEMBI U
IJI0ILIa I TTOBEpXHOCTEN Ten"
O0BEM mIapa u MapoBOTO CEKTOpA.

77 Teopema 06 06bEme mapa. [Tnomans

cdepol. CTepeomMeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB




11apa, [apoBOro CErMEHTa U 1LIapOBOI0
CEeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio cepbl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 100uu.
CrepeomeTpHuuecKue 3a1a4u, CBI3aHHbIC
C BBIYHCJICHHEM 00BEMOB TEII U
IJI0IIaAe MOBEPXHOCTEN

80

81

82

83

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"

JIBr>keHust mpocTpaHcTBa. OToOpaskeHusl.
JIBrokeHus ¥ paBeHCTBO ¢uryp. Oouue
CBOMCTBA JBUKECHUN

Buael nBukeHHiN: napauieIbHbIN
MEPEHOC, LIEHTpaIbHasl CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
psAMON

[IpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

84

85

FGOMCTqueCKHe 3ala4i Ha MPUMCHCHUC
JABUKCHUS

KonrtponsHas pabora "BekTops! B
nmpocTpaHcTae”




86

87

Oo6o06maromee noBTopenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapajsienbHOCTh MPSAMBIX M TIJIOCKOCTEH
B MpocTpaHcTre"

Ob6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHU:
"BekTopsl B mpocTpaHcTBe"

88

Oo6o6maromee nmoBropenue 11 nmoHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

89

Oo6o6maromee nmosropenue 11 moHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"O6beM MHOTOTpaHHUKA"

90

O6o6matoniee nopropenue 11 nonsruii u
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWI:
"O6bemM MHOTOrpaHHUKA"

91

O6o0maroiiee moBTopenue 11 moHITHIT 1
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"ILmomaau MOBEpXHOCTH U OOBEMBI
KpyIJibIX Ten"

92

O6o6mmatoniee nopropenue 11 nonsruii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:




"[Tnomaau MOBEPXHOCTH U O0BEMBI
KpYTJbIX Ten"

93
94

HTorosas KOHTpOJIbHASA paboTa

HroroBas koHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cUucTeMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B pPa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

WcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA
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