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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «I'eomerpus» 6a3oBOro ypoBHsS AJis
obyuatomuxcs 10 —11 knaccoB pazpaborana Ha ocHoBe dDenepanabHOro rocyaap-
CTBEHHOI'O0 00pa30BaTEIbHOIO CTaHJApTa CPeAHEro oduiero oopazoBaHus, ¢ yué-
TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHHM, MPEIbABIAEMBIX K MATEMAaTUYECKOMY
00pa30BaHMIO, U TPAAMIIMIA POCCUICKOTO 0OpazoBaHus. Peanusanus mporpaMMel
o0ecreunBaeT OBIAJCHNUE KIIOYEBHIMUA KOMIIETEHIIUSIMU, COCTABIISIOIIUMHU OCHOBY
JUISL CaMOpa3BUTHSL U HENPEPBIBHOTO 00pa30BaHus, LIETOCTHOCTh OOIIEKYJIbTYPHO-
r0, JINYHOCTHOT'O U MTO3HABATEIBHOIO PA3BUTHS JINYHOCTU O0YUYaAIOLIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T€OMETPUM Ha YPOBHE CpeAHEro oduiero oopaso-
BaHMs OOYyCIIOBJICHA TMPAKTUYECKON 3HAYMMOCTHIO METANpPEAMETHBIX W IMPEAMET-
HBIX PE3YJIbTATOB OOy4YEHHS T€OMETPUM B HANPABJICHUM JIMYHOCTHOTO Pa3BUTHS
oOy4aromnuxcs, GopMupoBaHus GyHKIUOHATHHOM MaTEMaTUYECKON IPaMOTHOCTH,
U3YUYCHUS JPYTUX YUEOHBIX TUCIUILINH. PasBuTne y oOyJaroniuxcsi IpaBUIbHBIX
MIPEICTABIICHUA O CYIIHOCTH W TPOWCXOKICHHH TEOMETPHUCCKHX aOCTpaKIIni,
COOTHOIICHHH PEaTbHOTO M HACATBHOTO, XapaKTepe OTPAKCHHUS MaTEeMaTHICCKOM
HAyKOU SIBJICHUH U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU B CUCTEME HAYK
U POJIM MATEMaTUYECKOTO MOJCIUPOBAHUS B HAYYHOM TMO3HAHUU U B TMPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOT'O MHUPOBO33PEHUS yUaITUXCs, a TakKe Ka-
YECTB MBIILICHHUS, HEOOXOUMBIX JIJIS aanTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBIsieTCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHus, TaKk Kak 00€CIeurnBaeT BOZMOXHOCTh U3YUEHHUS KaK JTUCIU-
TUJTMH €CTECTBEHHO-HAYYHOM HANpPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MeIuieHue, (hopMuUpyeMoe Mpu M3y4EeHUH O0YJarONUMUCS T10-
HATUWHBIX OCHOB TE€OMETPHUH U IMMOCTPOCHUHU IIETIOYKH JIOTHIECKUX YTBEPKICHUH B
X0JIe PEIICHUS] TEOMETPUUYECKUX 3aJ]layd, YMEHHUE BBIJIBUTATh M ONPOBEPraTh TUIIO-
Te3bl HEMOCPEJCTBEHHO WCIONB3YIOTCS TMPU PEIICHUH 33Jad €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeTbHOCTH ueioBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJUMOE YCIIOBHE €ro COIMAIBHOTO ObITHSA, (hopMa OTpa-
KEHUS OKPY’KAIOIIET0 MUPA, YCIOBHUE YCIENTHOTO MO3HAHUS U aKTUBHOTO MPeoo-
pazoBaHMs JCUCTBUTEIBHOCTH. OmEpUpoOBaHKWE MPOCTPAHCTBEHHBIMH OOpa3aMu
oOBeIUHSAET pa3Hble BHJBI YI€OHON W TPYIOBOHM NEATEITLHOCTH, SIBIISCTCS OJHUM
13 MpodhecCuOHAIBbHO BaXXHBIX KA4eCTB, MOTOMY aKTyallbHa 3amada (GopMHpOBa-



HUS Yy 00y4aroluxcs MPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBUIHOCTH 00pa3-
HOT'O MBIIIJIEHUSI — CYLIECTBEHHOI'O KOMIIOHEHTA B MOATOTOBKE K MPAKTUYECKON
JEATEIbHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomeTpusi» Ha 06a3zoBOM
ypoBHE 00yueHHs — 00111e00pa3oBaTeibHOE U OOIIECKYJIBTYPHOE pa3BUTHE O0yda-
IOLIUXCA yepe3 o0ecrneyeHne BO3MOXKHOCTH MPHOOPETEHUsI U UCTOJIb30BaHUS CH-
CTEeMAaTUYECKUX T€OMETPUUECKHX 3HAHUN U EUCTBUH, CIEU(PUUHBIX TE€OMETPUH,
BO3MOYKHOCTH YCHEIIHOTO MPOJIOJDKEHUS 00pa30BaHUs IO CHEIUATbHOCTIM, HE
CBSI3aHHBIM C MPUKIIATHBIM HUCTIOJIB30BAHUEM T'€OMETPHH.

[Iporpamma no reomeTpun Ha 0a30BOM YpOBHE IMpeAHa3HayYeHa Il 00yya-
IOLMXCS CPEHEW LIKOJIbI, HE MCHBITHIBABIIMX 3HAYMTEIbHBIX 3aTPyIHEHHUN Ha
YpOBHE OCHOBHOTO 0011ero oopasoBanusi. Takum oOpa3om, oOydaromuecs Ha Oa-
30BOM YPOBHE JIOJKHBI OCBOMTH OOILIME MAaTEMaTHUECKUE YMEHHUsI, CBSI3aHHBIE CO
celM(pUKON reoOMeTpUr U HEOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOXXHOCTb U3YUUTh F€OMETpHI0 Oojiee riry0oko, ec-
JM B JaJbHEHNIIEM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUUYECKUX 3HAHUSAX B IIPO-
(dhecCHOHAIBHOU JIeSITeIbHOCTH.

JlocTuKeHHe 1€ OCBOEHUSI IPOrpaMMbl 0OECIEUNBAETCS PEILIEHUEM COOT-
BETCTBYIOIIUX 3anay. [IpuopureTHpiMH 3aauaMu OCBOEHUs Kypca «l eomeTpum»
Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHHE MPEACTABICHHS O TEOMETPUU KAK YACTH MUPOBOU KYJIBTY-

PBI K OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIHUM MHUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTEeMaTHUYECKUX MOJIENSAX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOUIEr0 MUPA;

e (opmMupoBaHMEe yMEHHs paclio3HaBaTh Ha YEPTEXKAX, MOJIEISAX U B peajlb-
HOM MHUPE MHOTOTPAHHUKH U TeJa BPAICHUS;

e OBJIaJICHUE METOJIaMHU PEIECHUs 3a/1ay Ha MOCTPOCHMS Ha M300pameHUsIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHME yMEHHsI ONEPUPOBATH OCHOBHBIMH IMOHSATHUAMH O MHOTO-
TpaHHMKAX U TeJlaX BPAILLEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJAJCHHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aja4; (GOpMHUPOBA-
HUE YMEHHUS IPOBOJUTH HECIIOKHBIE JI0KA3aTEIIbHBIE PACCYKICHUS B X0O/1€
pelIeHus] CTEPEOMETPUUECKUX 3a]ady U 337a4 C MPAKTHUYECKUM COJEepKa-
HUEM;

e DPAa3BUTUE MHTEIUICKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00ydaromiux-
Csl, TI0O3HABATEIILHON AaKTHUBHOCTH, MCCIICIOBATEIHLCKUX yYMEHUH, KPUTHUY-
HOCTH MBIIIJICHHUS;



e (dopmupoBaHue (PyHKIHOHAIBHON TPaMOTHOCTH, PEEBAHTHOW T'€OMET-
pHUH: YMEHHE PACIIO3HABAThH MPOSBICHUS T€OMETPUUYECKUX MOHATUH, 00B-
€KTOB M 3aKOHOMEPHOCTEH B PEaJbHBIX JKMU3HCHHBIX CUTyalUUsX U IIPHU
U3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, POSBICHUS 3aBUCUMOCTEN U 3a-
KOHOMEpPHOCTEH, (popMyIHMpoBaTh UX Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJIEIIN, IIPUMEHITh OCBOCHHBIN T€OMETPUYECKUN arlIa-
paT I pelieHns TPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, NHTEPIIPETUPOBATH
Y OIICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPHUM B HAUYaJIe €r0 U3YUYEHHUS 3a/1a4, PEIIAEMbIX HA YPOBHE UHTYUTUBHO-
ro MO3HAHMS, U ONPENEIEHHBIM 00pa3oM OpraHM30BaHHAas padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMY-
JUPYET NPOTEKaHNUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY HU3Y-
YEHUIO MPEIMETa.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH NPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
y4aluxcs B Kypce CTepeOMETpUHU NPOBOAUTCA 3a CYET PELICHUS 3a/1a4d Ha co3Ja-
HUE MPOCTPAHCTBEHHBIX 00pPa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a MPOBOAUTCS C ONOPOM HAa HATISAHOCTb, a ONEPHUPO-
BaHHE 00pa3oM — B YCIIOBHUSAX OTBJICUEHUS OT HATJSIHOCTHU, MBICIIEHHOTO U3MEHE-
HUS €70 UCXOHOIO COJEpKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenenseTcs He TOJIBKO MO COAEpKATEIbHBIM JTMHUSAM, HO U IO TojaM olOyue-
HUS Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHMSI paboyeil MporpaMMebl, paclpeAesEHHbIM M0 rogaM OOy4eHHs], CTPYKTY-
pPUPOBAHO TakuM OOpa3oM, YTOOBI OBJAJACHHE T€OMETPUYECKHUMH TMOHATUAMH U
HABBIKAMH OCYILIECTBIISIIOCHh MOCIIEIOBATENBHO U MOCTYNATENbHO, C COOMIOACHUEM
NPUHLIAIIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIMCHh B OOIIYIO CH-
CTEeMY F€OMETPHUUECKHX MPEICTaBICHUIN 00yJyaronmxcs, paciupsis U yriayosss e€,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpumn orBoautes 2 4yaca B Henemo B 10 kinacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHATHS cTepeoMeTpuH. Touka, mpsmasi, IIOCKOCTh, IPOCTPaH-
cTBO. [loHsiITHE 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUU: aKCUOMBI CTE-
PEOMETPUU U CIEIACTBUS U3 HUX.

B3auMHoe pacrnosokeHrue MpsMbIX B MPOCTPAHCTBE: MEpeceKaromuecs, na-
pajuieNibHbIe U CKpeIMBaroIuecs: npsmelie. [lapamienbHOCTh NPAMBIX U TIOCKO-
CTEH B MPOCTPAHCTBE: MapaJUICIbHBIE MPSMBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTh
TPEX MPAMBIX; NAPAIICIBHOCTh MPSAMOW U MNIOCKOCTH. YTJbl C COHANPABIECHHBIMU
CTOpPOHAMH; YTOJI MEXIYy MPSAMBIMH B IMpOCTpaHCTBE. llapanienbHOCTh MIOCKO-
CTEW: TMapaJUIeNbHbIE IIOCKOCTH; CBOMCTBA MapajuieNbHBIX IIOCKocTer. IIpo-
CTeHIINe MPOCTPAaHCTBEHHbIE (DUTYpHl HA IUIOCKOCTHU: TETpa’rAp, KyO, mapasuiene-
ITUAIEN; IOCTPOCHUE CEYEHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPIEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC TapajlieNIbHble W NEPIEHIUKYISIPHbIE K MJIOCKOCTH, MPU-
3HAK MEPICHANKYISIPHOCTH MPSMON U MIOCKOCTH, TEOpEeMa O MPsIMOIl MepreH IH-
KYJISIPHOM IIJIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJ MEXKY IPSIMOM U MIIOCKOCTHIO;
JBYTPAHHBII YroJl, JUHEWHBIA yroia JBYrpaHHoro yria. llepneHaukynsp u
HAKJIOHHBIC: PACCTOSIHUE OT TOYKU N0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
MJIOCKOCTH, MPOEKIUs (GUTYyphl HA TUIOCKOCTh. [lepneHAnKyIsIpHOCTh MIOCKOCTEH:
MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeH. TeopeMa o TpE€X MepreHIuKy-
asipax.

MHoOrorpaHHuKH

[loHaTHE MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAaHHHUKA, BBIMYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAsl MOBEPXHOCTh Npu3Msbl. [lapannenenunen, NpsAMOYTrOJIbHBIA Napaieeny-
neqa U ero cpoiictBa. [lupamuaa: n-yroiapHas nupamMujia, rpaHd U OCHOBaHUE IH-
paMuJibl; OOKOBasi U TMOJIHAs TOBEPXHOCTh MUPAMUJIbI, MPaBUIbHAS U yCEUEHHAs
nupaMmuia. DJIEMEHThI TIPU3Mbl U TtupamMuibl. [IpaBuibHbIE MHOTOTPAHHUKH: T10-
HATHE MPABWJIBHOTO MHOTOTPAHHUKA; PABUJIIbHAS MIPU3Ma U MpaBUJIbHAS TUPAMHU-
1a; paBUJIbHAS TPEYTOIbHAS TMpaMuUa U MPaBUILHBIN TeTpadap; Kyo. [Ipencras-
JIEHWE O MPAaBWIbHBIX MHOTOTPaHHUKAaX: OKTajJp, AOoJAeKa’ap M ukocarap. Ceue-
HUSI IPU3MBI U TTUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUPAMUAAX, MapajijieienuIieiax, nIpaBuilb-
HBIX MHOTOTpaHHUKAaX.



Brruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yrisl. [lmo-
a1 OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSMON MPU3MBI, IIOIIATh
OCHOBaHUi, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMoil mpu3mbl. [lnomans 6oxo-
BOW MOBEPXHOCTU M MOBEPXHOCTH MPABWIBHOW MUPAMUJIBI, TEOPEMA O IUIOIIATU
yceu€HHoU nupamubl. [lonstue 00 00béMe. OOBEM MUPAMUIBI, IPU3MBI.

[TogoGubie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMIAISIMHA T10-
BEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl.

11 KIIACC

Tesia Bpaimenus

[Munuaapuyeckas TOBEPXHOCTh, 00pa3yrouue MUINHAPUYECKON MOBEPXHO-
CTH, OCb IWJIMHIAPUYECKONW MOBEpPXHOCTH. [{unuHap: ocHOBaHUS M OOKOBas IoO-
BEPXHOCTh, 00pa3yrolas U OCh; IJIOLIAAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUWE U BepIlMHA, 00pa3yrolasi
M OCh; TUIONIA b OOKOBOW M MOJHOM MOBEPXHOCTU. Y CEUEHHBIM KOHYC: 00pa3yto-
I[ME U BBICOTA; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMaMeTp; IJIOIIAb MOBEPXHOCTU cepbl. B3a-
UMHOE pacrojoxkeHue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunauu Ten BpallleHHs] 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMUCAH-
HBII 0K0J10 cpepbl; cepa, BMcaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMe
MPSIMOYTOJILHOTO Mapajuielienuiena u cieAcTBus u3 He€é. O0BEM HUIUHIpPA, KOHY-
ca. O6BEM mapa u miomaab chepsol.

[TogoOublie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKIY IUIOMIAISIMHU T10-
BEpXHOCTEN, 00bEMaMH MOJOOHBIX TEJI.

Ceuenus mumHapa (MapayjIebHO U NIEPICHAUKYIISIPHO OCH), CEUCHUS KOHY-
ca (mapasuielbHOE OCHOBAHUIO M MIPOXOJISIIEe Yepe3 BEPIINHY), CEUSHUS IIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenune 3agad, CBSI3aHHBIX C MPUMEHE-
HUEM MPABUJI JEUCTBUM C BEKTOpamu. [IpsmoyronbHas cucrema KOOpIMHAT B IIPO-
crtpancTBe. Koopnunatel Bektopa. I[Ipocreimmne 3amaud B KOOpAMHATaX. YTOJ
MeXy BekTopamMu. CKaJsIpHOE NPOU3BEICHHE BEKTOPOB. BblunclieHHe YrioB
MEXKy IPSMBIMH U IJIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METO MTPU PEUICHUN
r€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOTO mpeamera «Ma-
TEMAaTUKa» XapaKTepU3YyIOTCS:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOT'O WJIEHA POCCUICKOr0 OOIIECTBAa, MPEJCTABICHUEM O MaTEeMaTH-
YECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBJICHUMU, MPOIEIYP
IpaXKJaHCKOTo o0IIecTBa (BBIOOPHI, OMIPOCHI U TIpP.), YMEHHEM B3aUMOJCHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JIPYrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoia; chOpMHUPOBAHHO-
CThIO HPABCTBEHHOT'O CO3HAHHUSI, 3TUYECKOT0 MOBEJCHHUS, CBI3aHHOTO C MpPAKTHUYE-
CKHM IPUMEHEHHEM JOCTHKCHUN HAYKU U JEATEIbHOCTBIO YUYEHOTO; OCOZHAHUEM
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJiad, PCIICHHH, PacCyXJICHHUH; BOCIIPUUMYHBO-
CTBIO K MAaTEMaTUYECKUM aCIIeKTaM Pa3JIMuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUSI B UHTE-
pecax 30poBOTO U 0e30macHOTO o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 37I0POBBIO (3I0POBOE MHUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHHA U OT-
JpIXa, peryisipHas (pu3nyeckass aKTUBHOCTb); (DU3UYECKOTO COBEPUICHCTBOBAHUSA,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOIIOOUS; MHTEPECOM K
paznu4HbBIM cepam mpodecCHoHaATBLHON JASSTENHHOCTH, CBI3aHHBIM C MAaTeMaTH-
KOM U e€ MNPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayuieit
npodeccur U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IIaHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPA30BaHUIO HA TPO-



TSOKEHUW BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY YYACTHIO B PEIICHUH TIPAKTHIE-
CKHX 3aJla4 MaTeMaTUIECKON HAPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO SKOJIOTHYECKON KYJIbTYphI, IOHUMAaHUEM BIIHSHUS CO-
IIUAJIbHO-3KOHOMHUYECKHUX IPOIIECCOB HAa COCTOSHUE TPHUPOJHOW M COIHAIBLHOM
CpeIlbl, OCO3HAaHUEM TJIOOATBHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM; OpHUEHTa-
el Ha MPUMEHEHWE MAaTeMAaTHYeCKUX 3HAHWUW JUIsl pelIeHus 3a7ad B 00JacTH
OKpYXKaromel cpejpl, IIaHWPOBAHUS IMOCTYIKOB M OIECHKH WX BO3MOXHBIX ITO-
CJICJICTBHH JIJIS1 OKPY KAIOIIEH CPEJIb.

IleHHOCTH HAYYHOTO IO3HAHMS :

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTH4ie-
CKOM HayKH Kak c(epbl YeJIOBEUECKON ACATEILHOCTH, ATAINIOB €€ pa3BUTHS U 3HA-
YUMOCTH JUISl Pa3BUTHS IIUBWIIM3AlIMK; OBJIQJCHUEM S3bIKOM MaTEMaTUKH U MaTe-
MaTHYECKON KyJbTYpOH KaK CPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTB-
JISTh TIPOEKTHYIO W MCCIIEIOBATEILCKYIO AEATEILHOCTh HHINBUIYAIBHO U B TPYTI-
Ie.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«Marematrka» XapaKTepU3YIOTCsSI OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMEb-
HbIMU OelicmMBUAMU, YHUBEPCALbHBIMU KOMMYHUKAMUBHBIMU OUCMBUSIMU, YHUBED-
CATIbHLIMU Pe2YTIAMUBHBIMU OeUCBUIMU.

1) YVnusepcanvhvie noznasamenvhsle Oeticmsus, obecneuusarom Gopmupo-
8anue 6aA308bIX KOZHUMUBHBIX NPOYECCO8 00YyUarouuxcs (0ceoeHue memooos no-
3HAHUS OKpYXHCalowe20 Mupa, npuMeHeHue J102U4ecKux, ucciedo8amenbCKux one-
payuil, ymeHuti pabomams ¢ uHpopmayueti).

ba3oBble ornueckue aeiicTBU:

e BBIABJISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpe/ICIICHNS TTOHSATUH; YCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH-
¢dbuKkaim, OCHOBaHUA 711 0000IIEHHS] U CPaBHEHUS, KPUTEPUH TPOBOIU-
MOTO aHaJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHUS: YTBEP-
JUTEBHBIC U OTPULIATETLHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIE;

e BBIABJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPE-
yus B (haKTax, TaHHBIX, HAOJFOJICHHUIX M YTBEPKICHUSX; TIpe/jIaratb Kpu-
TEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN M TIPOTUBOPEUHNIL;



e JIeJaTh BBIBOJBI C MCTIOJb30BAHUEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX U WH-
JTYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITFOUCHHH 110 aHATIOTHH;

e TPOBOAMUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKIe-
HUM (MIpsSIMbIE U OT MPOTUBHOTO), BBHICTPAMBATh ApTryMEHTAIIUIO, MPUBO-
JUTH IPUMEPBI U KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS
Y BBIBOJIBI;

e BbBIOMpaTH croco0 perieHus: yueOHoOM 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pelleHus, BEIOUpaTh HauboJee MOIXOIAIIUN ¢ yIETOM CaMOCTO-
ATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJB30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (UKCUPYIOIIUE MTPOTUBOpPEUHE, MpolIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHU-
pOBaTh CBOIO MO3ULUIO, MHEHHUE;

e TPOBOAMWTH CAMOCTOATEIHHO CIUIAHMPOBAHHBIN HKCIEPUMEHT, UCCIIEI0BA-
HUE 10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro oObeKTa, siBje-
HUSI, TIPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSI-
MU, TIPOIIECCAMU;

e CaMOCTOSITEJILHO (HOPMYIUPOBATH OOOOIICHUS U BBHIBOJBI IO PE3YJIbTATAM
NPOBEAEHHOTO HAOMIONCHNUS, UCCIECIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nundopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U JJIs PEIICHUS 3a]1a4u;

e BBIOMpaTh MHPOPMALIUIO M3 UCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAIMU3UPO-
BaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITHIO PAZTUIHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpHUPOBaATh MHGOPMAIHIO, TIPEJCTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpapruecK;

e OIIEHUBATHh HAAEKHOCTH MH(GOPMAIMH 0 CAMOCTOSITEIHHO CHOPMYIUPO-
BaHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMyHUKamueHwle Oelicmausl, obecneuusaom cghopmu-

POBAHHOCMb COYUATILHBIX HABLIKOE 00)YAIOUUXCS.

OO0menne:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKJIEHUS B COOTBETCTBHU C YCIIOBUSI-
MU ¥ HEJIIMH OOIIEHHUS; SCHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY



3peHUs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOIY
peleHus 3a1a9i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yiIbTar;

B X07ie 00CYKJICHHS 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
poOJIeMBI, peIIaeMOi 3a/1a4M, BRICKA3bIBATh UJICH, HAIlCJICHHBIC Ha TIOUCK
PCILICHUS; COMOCTABIISITh CBOU CYXKIACHUS C CY)KICHUSIMHU JPYTUX Y4aCTHU-
KOB JHaJiora, OOHAPYKUBATh Pa3lIMIMe W CXOJCTBO IMO3UIIUH; B KOPPEKT-
HOU opMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPECTABIATh PE3yJbTAThl PEIICHUS 3a/Ja4M, YKCICPUMEHTA, HCCIICI0Ba-
HUS, TPOEKTA; CAMOCTOSTEILHO BRIOUPATh OPMAT BBICTYILICHHS C YIETOM
3aJ1a4 IPE3CHTAIMM U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBO:

NOHMUMATh M HMCHOJIb30BaTh MNPEUMYLIECTBA KOMAaHJIHON W WHIMBHUIYaJb-
HOW paboThI IPU peUICHUH y4eOHBIX 3a]1a4; IPUHUMATh 11€JIb COBMECTHOM
JESTEIbHOCTH, IIJIaHUPOBATh OPraHU3allMi0 COBMECTHOW paboThl, pacipe-
JeNSTh BUIBI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOLIECC M PE3YJIbTaT
paboThI; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CykaeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE€ LITYPMbI» U UHbBIE); BBINOJIHATH CBOIO YacTh pabOThl U KOOP-
JUHUPOBAaTh CBOW JIEHWCTBUS C JIPYTMMH YJE€HAMU KOMAaHIbI, OLICHMBATh
Ka4ueCTBO CBOETO BKJIajia B OOIIUI MPOIYKT MO KPUTEPHUSIM, CHopMyIupo-
BaHHBIM yYaCTHUKaMU B3aUMOJICUCTBHUS.

3) Vuusepcanvuvie pezynamueHnwle Oetlicmsus, obecneyugarom @Gopmuposa-

HUE CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUsI 3a]1a4H, BHIOUPATh CIIOCO0 peleHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apry-
MEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOU
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IMO3HABATEIIBHOM pe(ICKCHHN KaK OCO3HAHUS COBEpIIa-
€MBIX JICUCTBUU W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJECTh
crocobamMu caMOIPOBEPKU, CAMOKOHTPOJISI TIpoliecca U pe3ysbTaTa peliie-
HHUSI MAaTEMAaTUYE€CKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PELICHUU 3a]a-
YU, BHOCUTh KOPPEKTUBHI B JICSITCIHFHOCTh HA OCHOBE HOBBIX O0CTOSTEIIb-
CTB, JJAHHBIX, HANJICHHBIX OITUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUAM, OOBICHATH MPHU-
YMHBI JOCTHKECHUS WIN HEAOCTUKECHUS PE3YJIbTAaTOB JESITEIbHOCTH, HAXO-
JUTH OIIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEJICTBHS U3 HUX MIPHU PELICHUH T'€0-
METPUYECKHUX 3a7ad.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE pacnoiOKEHUE MPSMBIX U TUIOCKOCTEN B MPO-
CTPaHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA yTOJd, TpaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBINA yrojl ABYTPAaHHOIO yria; rpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATHSIMHU: MHOTOTPAHHMK, BBIITYKJIBIM M HEBBITYKJIBIM MHO-
TOrpaHHUK, AIIEMEHTHl MHOTOI'PAHHHKA, IPABUJIBHBI MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOIPAaHHUKOB (IMpamuja; mpusma, Mps-
MOYTOJIbHBIN Napajuienenunen, Kyo).

KnaccuguimpoBaTs MHOTOrpaHHUKH, BBIOMpas OCHOBAHUS sl Kilaccu(uka-
MU (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPABWIbHBIE MHOTOI'PaHHUKH;
NpsIMbIE U HAKJIOHHBIE PU3MBI, TapajlieIeIUuIeabl).

OnepupoBaTh MOHATUAMHU: CEKYIas MIIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEIOB.

CTpouTh ce4eHHs] MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIINOJIHATH (BBIHOC-
HbI€) MJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y.

Pemarsb 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpPUTMAaM, IPUMEHSS W3BECTHBIE aHATUTHYECKUE METOMBI IPU PELICHUM CTaH-
JApTHBIX MAaTEMAaTUYECKUX 3a/1ay Ha BBIYMCIICHUE PACCTOSIHUN MEXy IBYMs TOY-
KaMH, OT TOYKH JI0 HPSIMOM, OT TOUKH JI0 IIIOCKOCTH, MEXY CKPEIIUBAIOIIUMUCS
PSMBIMHU.

Pemmars 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOpPUTMAaM, PUMEHSSI W3BECTHBIE aHATMUTHYECKHE METOMBbI MPU PEIIEHUH CTaH-
JApTHBIX MAaTeMaTHYECKUX 3a/lady Ha BBIYMCIICHHE YIJIOB MEXAY CKpEUIMBAOIIU-
MUCS TPSIMBIMH, MEXAY NPSIMOUA U IIIOCKOCTBIO, MEX]Y IMJIOCKOCTSIMH, BYI'paH-
HBIX YTJIOB.

Bobruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMua) ¢ MpUMEHEHUEM (HOPMYIT; BEIUUCISATh COOTHOIIEHUSI MEXY IUIOIIA s~
MU MTOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBaTh MOHATUAMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U ILIOC-
KOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (QUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MHGOPMAIMIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUrypax, MPEACTABICHHYIO Ha YepTekKax U pHU-
CYHKax.

[IpumeHsATh reomeTpuyeckue (PaKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX 3a-
Jla4, MPEANOoJaramllinX HECKOJIBKO I1aroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumMeHsATh HpoCTEWIINE IPOTrpaMMHBIE  CPEACTBA M IEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U HKH3-
HU, PaCIlO3HABATH MPOSIBJIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJbHBIC
CUTYallUM U NPUMEHATHh U3yUYEHHBIE TIOHATHS B IIPOLIECCE MTOMCKA PELICHUs MaTe-
MaTUYECKA CPOPMYIUPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIE CUTYyalluu
Ha SI3bIKE TEOMETPUU, HCCIIEI0BATH MIOCTPOCHHBIE MOJEIHN C UCIIOJIB30BAHUEM T'€0-
METPUYECKUX MOHATUH U TEOpEM, almapara ajareOpbl; pemarb NpakTUYECKHUe 3a-
JIa4M, CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIIMUMH.

11 KVIACC

OnepupoBaTh NOHATUSAMU: IIMHIPUYECKAsi TOBEPXHOCTh, 00pa3yroliue 1u-
JUHAPUYECKONW TOBEPXHOCTH; IMWJIMHIP; KOHWMYECKas MOBEPXHOCTh, 00pa3yromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BparnieHus (IMJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOM CJIOH, OCHOBAHHE IMIAPOBOTO CIIOs, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucisate 00bEMBI U TJIOIIAM TTOBEPXHOCTEH TN BpalleHUs, FTEOMETpUY e-
CKHX T€Jl C TpUMEHEHUEM (popMyII.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BITUCAHHBIN B cepy U OINHCaH-
HBIN 0KOJI0 cephl; chepa, BNUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHS] MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00bEMaMu
MOTO0HBIX TE.

N300pakath u3ydaemble (PUTYpHl OT PYKH M C IPUMEHEHUEM TPOCTHIX Yep-
TEXKHBIX HHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEkKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHUS.



W3Bnekatb, MHTEPIPETUPOBATh U MPEOOPa30BBIBATH MHPOPMAIUIO O MPO-
CTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U pHU-
CYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE NEUCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHMS BEKTOPOB U YMHO-
KEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsATh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: JEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTO-
paMu, CKaJsipHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIC BEK-
TOPBI.

Haxoauts cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOPAMHU, CKaJIIPHOE MPOU3BEICHHE, PACKIIaJAbIBaTh BEKTOP IO JIBYM HEKOJUIM-
HEapHbIM BEKTOpaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[TpumensTs reoMerpuueckrue (akThl sl PEIICHUS CTEPEOMETPUUYECKUX 3a-
J1a4, TPEINoaraloliuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBUS MPUMEHECHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiiniye reoMeTpuyecKrue 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3agaun Ha M0Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHHH M HAXOX-
JICHHE TFeOMETPUUYECKUX BEJIMYUH MO0 00pas3laM WU aJropuTMaM, IPUMEHSs W3-
BECTHBIE METO/IbI IIPU PELIEHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a]ay.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUIECKHX 3a71ad.

[TpuBOIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3-
HU, paclOo3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOMy4YeHHBIE 3HAHWS Ha TMPAKTUKE: aHAIU3UPOBATh pEalbHBIC
CUTYaIluu W MPUMEHITh U3yYCHHBIC TTOHITHUS B MPOIIECCE TTOUCKA PEIICHUS MaTe-
MaTHYeCKH CPOPMYTUPOBAHHOM MPOOIEMBI, MOJEIUPOBATh PEATbHBIC CUTYaIlUU
Ha S3bIKE TEOMETPHUH, UCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C UCTIOIB30BAHUEM T'€0-
METPUYECKUX MOHATUN M TEopeM, ammapaTta aiareopbl; peliath NpakTUYeCcKue 3a-
Jlaui, CBSI3aHHBIE C HAX0XJICHUEM F€OMETPUUYECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 0 0
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapannensHOCTh IPSIMBIX U TIIOCKOCTEH
3 Hepl‘IeHI[I/IIiyn}IpHOCTB MPSIMBIX U 12 0 0
IJI0CKOCTEN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTSMU 10 1 0
5 MHororpanHuku 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoanuectBo yacon

HanmeHnoBaHMe pa3aeioB U TeM

Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpamMMbl Bcero

padoThI padoThI

Tena BpameHnus 12 0 0
OOBEMEBI TEN 5 1 0
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 0
[ToBTOpeHue, 06001mEeHNE, 7 | 0
cucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, MpocTpaHcTBo. [IpaBuia
M300paKeHHs Ha PUCYHKaX: N300pakeHUs
IUIOCKOCTEH, MapajieIbHbIX MPSIMBIX (OTpe3-
KOB), CEpEIUHbI OTPE3Ka

IlonsTus: NnepeceKarommeca miIoCKOCTH, Ie-
peceKaromurecd npamas 1 1miIoCKOCTb

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JIEeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

[TonsTHs: nepecekarouecs MIOCKOCTH, Te-
pecekarolecs npsiMasi ¥ IIocKOCThb

3HaKOMCTBO C MHOT'OrpaHHUKAMH, 1/1306pa—
JKCHHUEC MHOTOI'PAHHHUKOB Ha PUCYHKAaX, Ha
MMPOCKIMOHHBIX YCPTEIKAX

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

HavanpHbIe cBeneHus 0 KyOe U mupamMuie,
WX pa3BEPTKU U Mojienn. CedeHus
MHOTOTPaHHUKOB

[TousiTHE 00 AKCHMOMATHYECKOM OCTPOCHHUU
CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsTHE 00 AKCMOMATHYECKOM IIOCTPOCHUU

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsMpIx B Ipo-

11 CTPAHCTBE: MEPECEKAOIINECS, ITAPAIUICIIBHBIE
Y CKpELLMBAIOIUECS IPIMbIE
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJuIebHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapaJUIETbHOCTD TPEX Mpsi-
MBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npoctpaHcTse: [[apamienbHOCTh IPAMON U
IJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 VYros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapaeapHOCTh IIOCKOCTEH:
napasuieJIbHbIe MIIOCKOCTH

18 CBolicTBa napasuIeabHbIX IIOCKOCTEN

19 [Ipocreiimume npocTpaHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TETPadAp, KyO, mapaiesenure,

20 [TocTpoenue ceueHuit
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[Toctpoenue ceuenunit

KonTponpHas padora o Teme "IIpsimbie 1

22 TJIOCKOCTH B IPOCTPAHCTBE.
[TapaninenbHOCTh NPAMBIX U IUIOCKOCTEM"

73 [IepnieHIUKYIAPHOCTD NPAMOM U IIJIOCKOCTH:
NEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napasuienbHbIe U IEPIEHAUKYIISAP-
HBIE K IJIOCKOCTH

)5 [Tpsimble napasuienbHbIe U IEPIEHAUKYIISAP-
HBIE K IIJIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Tpu3Hak neprneHuKyJIIpHOCTH IPSIMON U
IIJIOCKOCTH

)3 TeopeMa 0 ipsIMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

29 Teopema o psIMO¥ EPIIEHANKYIISPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH
IlepnenquKyIsip U HAKJIOHHBIE: PACCTOSHHE

31 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT IIpsi-
MOH J10 IIJIOCKOCTH
IlepnenquKyIsip U HAKJIOHHBIE: PACCTOSHHE

32 OT TOYKH JI0 TUTIOCKOCTH, PacCTOSTHUE OT Mpsi-
MOM 10 INIOCKOCTH

13 [IepieHIUKYIIAp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIOCKOCTHU, paCCTOAHUE OT IIps-




Mot J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE OT Ipsi-
MOM J10 IIJIOCKOCTH

35 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOI
Y TUIOCKOCTBIO

36 JIByrpaHHbIi yroii, TMHEHHBIN yroj ABY-
IPaHHOrO yria

17 JIByrpaHHbIi yroii, TMHEHHBIN yroi ABY-
TPaHHOTO yIJIa

33 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
NEPIEHIUKYJIPHOCTU ABYX INIOCKOCTEN

39 [TepieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX IIOCKOCTEN

40 [TepnieHIUKYIAPHOCTD MIOCKOCTEN: TIPU3HAK
NEPIEHIUKYIIPHOCTU ABYX IUIOCKOCTEN

41 Teopema o TpEx nmepneHAUKYIISIpax

42 TeopeMa 0 TpEX nepneHANKYIApax

43 Teopema o Tpéx nepneHANKyIIpax
KonTtponbHas padora no Temam "l[leprienau-

44 KYJIIPHOCTb MPSIMBIX U IJI0cKOcTeN" 1 "YTIIbI
MEXK1y IPSMBIMH U TJIOCKOCTAMM"
[lonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIE-

45 MEHTBI MHOTOTPaHHMKA, BBIITYKJIBIE U HEBbI-
MyKJIbIE MHOIOTPaHHUKH; pa3BEPTKA MHOTO-
IpaHHUKA

46 [Tpusma: n-yrospHas npu3Ma; rpaHd U OCHO-

BaHUs NPU3MBI; IIpAMasd U HAKJIOHHAaA IMpu3-
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MBI, OOKOBas U ITOJIHAS IOBEPXHOCTH IIPU3MBbI

[Tapamienenunen, IpsIMOYIOJIbHBIN IIApaJI-
JeJICNUIIE]] U €ro CBOICcTBa

48

IInpamuia: n-yrojapHas nMpaMuia, IpaHy U
OCHOBaHME HPAMHJIbI; OOKOBas M MOJIHAS
IIOBEPXHOCTh IUPAMUBI; [IPABUIIbHAS U yCE-
Yy€HHAs NUpaMuIa

49

[IpaBuiibHBIC MHOTOTPAHHUKH: IOHSATHE Mpa-
BUJILHOTO MHOTOTPAaHHUKA; TIPABHIIbHAS
npu3Ma ¥ MPaBUIbHAS TUPAMHUJIA; TIPABHIIb-
Hasl TPEYroJibHAsI TUPAMHKJIA U TIPABUIHHBIN
TeTpa’ap; Kyo

50

51

52

[IpencrasieHue o NpaBUIBHBIX MHOTOTPaH-
HUKaxX: OKTAa3Ip, TOACKAdAP U UKOCAIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUS OT-
HOCUTCIIBHO TOYKH, HpSIMOI‘/’I, IIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B ITUpaMUiax,
napamicjicnmincaax, nmpaBUJIbHbBIX
MHOTI'OIrpaHHUKax

Briuucnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHaiu, yribl

53

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MOBEPXHOCTHU MIPSIMOM MPU3MBI, TIJIOIIAIb OC-
HOBaHM, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSAMOM TIPU3MBI

54

[Tnomanb 60KOBON MOBEPXHOCTH U IMOBEPX-
HOCTH TIPaBWJIBHOW MTUPaMUJIbI, TEOPEMa O
TJI01a I OOKOBOM MMOBEPXHOCTH YCECUEHHOU




IMUpaMUu bl

KonTtponsHast pabora no Teme "MHororpas-

55 \ 1
HUKHU
56 ITousitue 06 00BEME 1
57 O0BEM TUpamMu bl 1
58 O06BEM nupamuIb1 1
59 O0BEM TUpaMu bl 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponsHast padora o Teme "OO0bEMBI |
MHOT'OIrPaHHUKOB"
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITIS
65 3HaHu#. [locTpoeHune ceuennii B MHOTOTpaH- 1
HUKE
[ToBTOpenue, 06001IeHNE cucTeMaTH3aIUs
3HaHUH. BeIuKClIeHHE PACCTOSTHUI: MEXIY
66 JIBYMSI TOUKaMH, OT TOYKH JO MPSIMOH, OT 1
TOYKH JI0 IJIOCKOCTH, MKy CKPEIIHBAFO-
IIAMHUCS] IPSMBIMH
67 Hrorosast kKoHTpoJIbHAs paboTa 1
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
3HaHUW. Beraucnenue yriios: Mexay cKpe-
68 LIMBAOIUMUCS NPSAMBIMH, MEXIY NPSIMON U 1

IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXY IIIOCKOCTSMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbie
Bcero
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Cdepa u map: HeHTp, pajanyc, TuaMeTp;
IUTOINA/b MOBEPXHOCTH CEpsl

B3aumnoe pacnonoxenue chepsl u mioc-
KOCTH; KacaTeJbHast IJIOCKOCTh K cdepe;
Ioniaab chepsl

N3ob6paxenue chepsl, mapa Ha MIOCKOCTH.
CeueHnus mapa

unuuapudeckas mOBEPXHOCTh, 00pa3yro-
e UAIMHAPUYECKON TOBEPXHOCTH, OCh
[UIMHIPUYECKON TTOBEPXHOCTH

Hunuaap: ocHoBaHUS U GOKOBast MOBEPX-
HOCTB, O0pa3yroIias u 0Ch; MIOHaas O0KO-
BOM Y IIOJIHOM TIOBEPXHOCTH

N3o6parkenne HMIMHAPA HA TUIOCKOCTH.
PazBépTka nmnmmnapa. CeueHus uIMHIpa
(TII0CKOCTHI0, MapaljIeNIbHOM UITH TepIeH-
JTUKYJISIPHOW OCH LIUJIMH/IPA)

Konnueckast moBepxHOCTh, 00pa3yroriye
KOHHYECKOU ITOBEPXHOCTH, OCh U BEPIIUHA
KOHHYECKOW MTOBEPXHOCTH

Konyc: ocHOBaHMe U BepiInHa, 00pa3yro-
I1ast ¥ OCh; IUIOIIaabL OOKOBOM M IIOJIHOM




IMOBEPXHOCTHU

Yceu€HHBIN KOHYC: 00pa3yoIne U BBICOTA,

? OCHOBaHHUA U OOKOBast TOBEPXHOCTh
N3006pakenue koHyca Ha Mj0ockocTu. Pa3z-

10 BEpTKa KOHYca. CeueHus KoHyca (II0CKOo-
CTbhI0, IIapajlIeIbHON OCHOBAHUIO, U IJIOC-
KOCTBIO, IPOXOASILEH Yepe3 BEPILUHY)

1 Kom06unanus ten BpaieHus: 1 MHOTOIpaH-
HUKOB
MHororpaHHMK, OIMCaHHbIN 0KOJIO cepsl;

12 cdepa, BIMCaHHasi B MHOTOI'PAaHHUK WU B
TEJIO BpaIlleHUs

13 [Tonstue 06 06bEme. OCHOBHBIE CBOWCTBA
00BEMOB Te

14 O0BEM IuIMHApa, KOHYyCa

15 O06BEéM mapa u miomaas chepsl
[Tono6nsle Tena B mpocTpancTBe. COOTHO-

16 HICHUS MEXAY IJIOMAAIMH IOBEPXHOCTEH,
00BEMaMHU TTOJJOOHEBIX TEIT

17 KonTtponbHas padora no Temam "Terna Bpa-
menus” u "O0beMsbl Tea"

18 BexTop Ha 10CKOCTH U B IPOCTPAHCTBE

19 CiioxeHue ¥ BBIYNTaHHE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHUCIIO
Paznoxxenue BekTopa 1o TpémM HEKOMILIa-

21 HapHbIM BekTopaM. [IpaBuio
napaenenunesa

22 Pemenue 3agay, cBs3aHHBIX C TPUMEHEHU-
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€M IpaBUJI ICUCTBUI C BEKTOpAMH

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpanctee. Koopaunarsl Bektopa. [1po-
cTelImne 3aJa4i B KOOpAMHATaX

24

25

26

VYrox mexny Bekropamu. CKanspHOe 1po-
U3BE/ICHIE BEKTOPOB
Brruncienue yriioB Mexy IpsSIMbIMH U

INIJIOCKOCTAMMU

KoopanHaTHO-BEKTOPHBIM METO1 TIPH pe-
[IEHUH T€OMETPUUYECKUX 3a/1a4

27

28

29

KonTpomnpHas padora o Teme "BekTopsl u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, o0o0IIEeHNE U CUCTEMaTH3a-
st 3HaHui. OCHOBHBIE (DUTYPBI, (DAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUN

[ToBTOpeHue, 006001IeHNE U CUCTEMATH3a-

st 3HaHui. OCHOBHBIE (DUTYPBI, (DAKTHI,
TEOpEeMbI Kypca IUIaHUMETPHH

30

[ToBTOpEHue, 06001IEHNE U cUCTEMaTH3a-
sl 3HaHUH. 3a/1a4M TUTAHUMETPUH U METO-
JIbl MX PeLIeHUs

31

[ToBTOpeHue, 00001IeHNE U cCUCTEMAaTH3a-
WS 3HAHWH. 3a/1a4M TUIAHUMETPUU U METO-
Tl KX PEIICHUS

32

[ToBTOpEeHUe, 0600IIeHNE U CHCTeMaTU3a-
st 3HaHui. OcHOBHBIE (DUTYPBI, (HAKTHI,
TEOpPEMBI Kypca CTEpEOMETpUHN

33

Wrorosast KoHTpoJIbHASA paboTa




34 IToBTOpEeHME, 0000IIEHNE U CUCTEMATH3a-

U 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34
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