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MNOACHUTEJBHASA 3AIINCKA

Crartyc 10KymMeHTa

Pabouas mporpamma o reoMeTpuu OpueHTHpOBaHa Ha ydamuxcs 10-11 kmacca
cpeaHelt oOmeoOpa3oBaTebHOM IIKOJAb. OHa KOHKPETHU3UPYET COepKaHue
MIpEAMETHBIX TEM U JaeT pachpeiesieHne yIeOHbIX YacoB I0 pas3jieiaM Kypca.

JlanHasi paboyasi mnporpaMma CcOCTaBJieHa HAa OCHOBe CJeIYHIIHX
JTOKYMEHTOB:
1. denepanbHOTO  KOMIIOHEHTAa TOCYIApCTBEHHOTO CTaHAApTa CPEIHETO
(momHOTO0) 001IeT0 00Pa30BaAHUS 110 MATEMATHKE

2. [Iporpamma cootBetrcTBYyeT yueOHUKY «I'eomerpus» mma 10-11 kmacca
obpasoBarenbHbIX yupexaenuii: ABropsl JI.C. Artanacsa, B.®. byry3os, C.b.
Kanomues,— M: «lIpocsemenuer, 2009 -2011 r.r.

Pabouas mporpaMMa = KOHKPETH3MPYET COJIEp)KAHHE TMPEAMETHBIX  TEM
00pa3oBaTeNbHOIO CTAaHJApTa W JaeT pacupelesieHHe YYeOHBIX YacoB I10
pasmenam Kypca.

PaGodast mporpaMMa BEITIOJHSIET JIBE OCHOBHBIC (DYHKITHH:
Hupopmauyuonno-memoouueckas (QPyHKIUS TO3BOJIIET BCEM Yy4aCTHHUKAM
00pa3zoBaTeNbHOTO TIPoIlecca MOIYYUTh MPEACTABICHUE O IETIX, COACP)KaHUM,
oOmieli cTpaTteruy OOY4YEHUsS, BOCIIMTAHHS W Pa3BUTHSA YyYaIIUXCs CPEACTBAMHU
JTAHHOTO Y4eOHOTO MpeaMeTa.

Opzanuzayuonno-naanupyrowas QGyHKIUS TpeAyCMaTPUBACT  BBIJICIICHUE
ATAroB OOy4YEHHS, CTPYKTYpPHUPOBaHHE YUECOHOrO Marepuala, ONpejeicHUue ero
KOJIMYECTBEHHBIX W KaUeCTBEHHBIX XapaKTEPHUCTHK Ha KaXXJIOM M3 ATAIlOB, B TOM
yucjae IS COACPXKATECIBHOTO HAIOJHEHUS IIPOMEXKYTOYHOM aTTecTaluu
yqammxcs.

Hean

H3yuenue mamemamuku ¢ cmapuieil wikojie Ha 6a3080M ypoeHe HANPABIEHO
Ha 0ocmudiceHue cedyruux yeei:

e ¢opmupoBaHue NpeACTABJIEHUI 0 MAaTEMaTHKE KaK YHUBEPCATIBHOM SI3BIKE
HayKH, CPEACTBE MOJCIIMPOBAHMS SIBJICHUN M MPOIECCOB, 00 HACAX U METoAaX
MaTEMAaTHKH;

e pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKCHMS,
AITOPUTMHYECKOW  KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS HA  ypPOBHE,
HEOOXOMMMOM [IIi OOYyYeHHS B BBICHICH IIIKOJIE 10 COOTBETCTBYIOIICH
CIEIUAaIBLHOCTH, B OyayIieil mpodeccuoHanbHOU eI TeTbHOCTH;

® OBJIaJIeHHE MATEMATHYECKUMHU 3HAHUSIMH M YMEHUSAMM, HEOOXOTMMBIMU B
MOBCEHEBHON JKW3HM, JJIS W3Y4YCHHUS IIKOJBHBIX E€CTECTBEHHOHAYUYHBIX
JTUCIUTUIMH Ha 0a30BOM ypOBHE, JIJISl MOJYYEHHUs 0Opa30BaHUs B 00JIACTSIX, HE
TPeOYIOMUX YITyOJIeHHOM MaTeMaTHUE€CKOU MOTOTOBKH;

e BOCNHTAHHE CPEIACTBAMU MAaTEMAaTUKH KYJbTYPhI JIMYHOCTH: OTHOIICHHUS K



MaTeMaTHKe KaK YacTH OOIEYeIOBEYECKON KYJIbTYPhl: 3HAKOMCTBO C UCTOpPHUEH
pa3BUTHS MaTEMaTHKH, OJBOJIONMEH MaTeMaTHYeCKUX WAeH, TOHUMAaHUs
3HaYMMOCTH MaTEeMaTHUKH JIJIsl OOIIECTBEHHOTO Mporpecca.

MecTto npeamera B Y4eOHOM ILIaHE

CornacHo YueOHOMY IJIaHY Ha U3y4YE€HUE TEOMETPUU OTBOJAUTCS:

2 gaca B Hegenmo B 10 kmacce ( Bcero 68 uacoB)

2 gaca B Hezenmto B 11 kiacce.(Bcero 68 yacoB)

OBA3ATE/IbHBIH MUHHMYM COJEPKAHHA
OCHOBHBIX ObPA30BATEJ/IBHBIX ITPOI'PAMM

I'EOMETPUA

IIpsimbie W MJIOCKOCTH B NpocTpaHcTBe. OCHOBHBIE MOHATHUS CTEPEOMETPUU
(Touka, mpsiMasi, TUIOCKOCTb, TPOCTPAHCTBO).

[lepecekaromumecs, MapayyIeabHbIE U CKPEIIMBAIOIIMECS MPSMbBIEC. YTOJ MEXKIY
OpsIMBIMH B IIpocTpaHcTBe. llepnenaukynsapHocTs npsmMbix. [lapamiensHocTs 1
NEPHEHANKYJIAPHOCTh MPSAMOM M IUIOCKOCTH, IPU3HAKK U cBoMcTBa. TeopeMa o
TpeX NepneHAuKysipax. [lepnenauKyiap U HaKJIOHHAsA. YTOJI MEXAY MPSIMOU U
IIJIOCKOCTBIO.

[lapannenbHOCTh IUIOCKOCTEM, MEPIEHINUKYJAPHOCTh IIOCKOCTEW, NPU3HAKUA M
CBOMCTBA. /[8yepaHHtblil Y207, TUHEUHbIU Y20l 08Y2PAHHO20 Veid.

PaccTrosiHusg OT TOYKM 1O IIOCKOCTH. PaccrosiHue OT mpsIMOW A0 IUIOCKOCTH.
Paccrosinne wmexay mapajUlebHBIMU —IUIOCKOCTAMH. Paccmosinue  medxcoy
CKpewUBaouWUMUCS NPAMBIMU.

[TapannensHOoe  mpoekTHpoBaHUe. [l1owadb  Opmo2oHANbHOU — NPOeKyuu
MHO20y20bHUKa. V1300paxeHne MpoCTpaHCTBEHHBIX (Uryp.

MHuororpannuku. Bepmmabl, peOpa, rpaHu MHOTOrpaHHUKA. Paszsepmia.
MHnoeoepannvle yenvl. Boinykivie muocoepannuxu. Teopema Jilnepa.

[Ipu3ma, ee ocHOBaHMS, OOKOBBIE peOpa, BbICOTa, O0OKOBas MOBEPXHOCTD. [Ipsimas
u Haxnonnas nipusma. [lpaBunbshas npusma. [lapamnenenunen. KyoO.

[Tupamuna, ee ocHoBaHUEe, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTb.
Tpeyronshas nupamuaa. [lpaBunbHas nupamuna. ¥ceuennaa nupamuoa.
CummeTpun B KyOe, B Mapajuienienunene, 6 npuzme u nupamuoe. [lonamue o
cumMmempuu 8 NPoCMpancmee (YeHmpaibHas, 0ceeas, 3epkanvHas). llpumepul
CUMMEMPULL 8 OKpyJ#caouem mupe.

Ceuenus Ky0a, IPU3MbI, TUPAMUIBI.

[Ipencrapnenre O NPABHIBHBIX MHOTOTPAaHHUKaX (TeTpa’ap, KyO, OKTasdip,
JOJCKadIp U UKOCAdIP).

Tena m moBepxHocTu BpameHus. [[unmHap u KoHyc. Yceuenmuwiii rowuyc.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, 0Opa3yromias, pazBepTka. Ocegvie
ceuenus U cedeHusl napaielbHble OCHOBAHUIO.

[Tap u cdepa, uX ceueHust, KacamenbHas NIOCKOCMb K cepe.

O0beMbl TeJl M IUIOMIAAM HX MOBepPXHocTeil. [lonamue 06 obveme mena.



Ommuouwernue 06vemos noO00OHbIX mel.

dopmyasl  o0beMa KyOa, MNPSIMOYrOJBHOTO IMapajulelelureaa, PU3MBL,
mrHapa. dopmyssl 00bema mUpaMuIbl UM KoHyca. DOpMyJbl  IUIOIIAIN
MOBEPXHOCTEH MUIMHAPA U KOHyca. PopMyIIbl 00beMa IIapa U IIOIMAaau cephl.

KoopannaTtel M BeKTOpBI. JlekapToBbl KOOpAUHATHI B npocTpancTBe. Dopmyna
paccTOosSHUS MEXKIY IBYMSI TOUKaMu. Y paBHeHHs chepsl u niockocmu. Popmyna
paccmosiHus om moyku 00 NJI0CKOCHU.

Bekrtopel. Moayne BekTopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB U
YMHOKEHHE BEKTOpa Ha YMCJI0. YTOJI MEeXy BekTopamu. KoopauHatel BeKTOpa.
CkansipHoe mnpou3sBelieHHe BeKTOpoB. KommHeapHble BeKkTOphbl. PasnoxeHue
BEKTOpa MO JIByM HEKOJUIMHEApHbIM BekTOopaM. KomrmiiaHapHbie BEKTOPBHI.
Paznoxenue no TpeM HEKOMIUIaHAPHBIM BEKTOPaM.

YYEBHO- TEMATUYECKHWH IIJIAH
YpokoB eceomempuu

(mpeamer)
Knaccsr: 10
Kaacc
Kos-Bo yacos 3a roa;:
Bcero 68
B uenenmro 2 waca
[11aHOBBIX KOHTPOJIBHBIX PabOT: 4 , 3a4ETOB! 3

[InanHupoBaHKe COCTAaBIEHO HA OCHOBE :
1. [Iporpamma 1 obOmieoOpazoBaTenbHbix  yupexaenui”/ Coct. T.A.
bypmuctposa. Mocksa. [Ipocsemenne,2009 r

2. ABTOpCKass mporpamma 1o reometpuu K yueouuky «I'eomerpus 10-11»
ABtop AtanacsH JI.C.

3.Yuebnuk ['eomerpus, 10-11 : Vueb. mis obmeodpazosar. yupexaenuit / JI.
C. Atanacsn, B. @. byryzos, C. b. Kagomiies u ap. — 16-e uza. — M. :
[Ipocsemenue, 2007.

Henn:
- cDO];)MHpOBElTI: YMCHHUC BBIIIOJHATD JOIIOJIHUTCIBHBIC IIOCTPOCHMA,
CeUeHUsI, BRIOUpATh METO]T PEIIEHH s, MPOaHATU3UPOBATh YCIIOBHUE 3a/1a4H;
- HayIII/ITB BJIAJICTb HOBLIMM ITOHATUAMU, IICPCBOJNUTL AHAJTUTHYCCKYTO
3aBUCUMOCTbH B HariisiAHyto (GopMy U 00paTHO;

3axaun:
- YMeTh peniats 3a1a4 Ha TOCTPOCHUE CEYEHMM, HAX0KICHUE YTia
MEXY MPSIMOM U IUIOCKOCTBIO;
- Haxonute nmmoniaay moBepXHOCTH MHOTOIPAaHHUKOB;
- N3yunTh OCHOBHBIE CBOMCTBA MIJIOCKOCTH;
- PaccMmoTpeTs B3auMHOE pacooKEHHUE ABYX NPSIMBIX, IIPSIMOU U
IJIOCKOCTH;



- N3yunTts napajuieIbHOCTh NPAMBIX U INIOCKOCTEN, MAPAIIIENBHOCTD
IIJIOCKOCTEH, NIEPIIEHAUKYJIAPHOCTD NPAMBIX U IIJIOCKOCTEN;

COAEPXAHHUE TEM YYEBHOI'O KYPCA
10 xkaacc (2 4 B Heaen10, Beero 68 u)

1. BBegenue (AKCHOMBI CTEPEOMETPHH M UX CJIeCTBHUA). (3 4).
[IpencraBienne pasaena reoMeTpum — crepeoMeTpur. OCHOBHbBIE TMOHSITHS
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U UX CJIEICTBUSI. MHOTOTpaHHUKU: KYO,
MapajieIenunel, NpAMOYTrOJbHbIM Napajuleseunes], Tpu3Ma, npsMas npusMa,
MpaBWIbHAS NpU3Ma, NOUpPaMHUAa, NOpaBWIbHAsA mHUpamuaa. MoaenupoBaHue
MHOTOTPaHHHUKOB U3 Pa3BEPTOK U C MOMOIIBIO FT€OMETPUUECKOTO KOHCTPYKTOPA.
Hennb: osnaxomums yyawuxcsa ¢ OCHOBHbIMU CBOUCMBAMU U CNOCOOAMU 3A0AHUS
NIOCKOCMU Ha Oaze 2pynn aKkCuom cmepeomempuu U ux cie0Cmsui.
OcHOBHAasg 1eab— chopMupoBaTh MPEACTABICHUS yHAIIUXCA OO
OCHOBHBIX IIOHATUSIX U AKCHOMax CTEPEOMETPUM, MO3HAKOMUTH C OCHOBHBIMU
MPOCTPAHCTBEHHBIMU (DUTYpaMU U MOJICTIUPOBAHUEM MHOTOTPAHHUKOB.
OcoOeHHOCTBIO  y4YeOHMKa  SABJISIETCS ~ paHHEE  BBEJCHUE  OCHOBHBIX
MPOCTPAHCTBEHHBIX (PUTYpP, B TOM UYUCIIE, MHOTOIPAaHHUKOB. J[at0TCSI HECKOJIBKO
CIIOCOOOB  WBTOTOBIIGHHUSI MOJIeJIeH MHOTOTPAaHHHKOB W3  pPa3BEPTOK U
F€OMETPUUECKOTO KOHCTPYKTOpa. MoAenupoBaHUE MHOTOTPAHHUKOB CIIYXKUT
BOKHBIM (PAKTOPOM Pa3BUTHUS MPOCTPAHCTBEHHBIX MPECTABICHUN YUalUXCH.
2. [MapanjieJbHOCTH NPSAMBIX U MJI0CKOCTei. (16 ).
[Tepecekarommecs, napaiebHbIE U CKPEIIUBAIOIIUECS MTPSMBIE B IPOCTPAHCTBE.
Knaccuduxanuys B3aMMHOTO PAaCHOJIOXKEHUS JABYX NPSIMBIX B IPOCTPAHCTBE.
[Ipu3Hak cxpemuBaromuxca npsaMbIX. [lapamienbHOCTh NPSAMONU M IUIOCKOCTH B
npoctpadcTBe. Kiaccudukaius B3aMMHOTO — PACMOJIOKEHUST TpsSIMOM U
IJIOCKOCTH. IIpHU3HaK mapayiesbHOCTH MPSAMOM U IUIOCKOCTH. I[lapamienbHOCTh
nByx  miuockoctedl.  Kmaccudukammss  B3aMMHOTO — PacloJIOKEHHS  JIBYX
miockocter. IIpusHak mapamnenbHOCTM  ABYX — IUIockocter.  IlpusHaku
MapajuieIbHOCTH ABYX MPSAMBIX B IPOCTPAHCTBE.
Heab: dams yuawumesa cucmemamuyueckue 3HaHUs 0 NAPALIETbHOCIU NPAMbBIX U
nJI0CKOCmel 8 NPpoCmpaHcmee.
OcHoOoBHas 11e€Jab— chOpMUPOBATH MPEICTABICHUS YUAIIUXCS O TTOHSITUU
MAPAJJICTIBHOCTH YW O B3aMMHOM PACIHOJIOKEHUU NPSIMBIX W IUIOCKOCTEW B
MPOCTPAHCTBE, CUCTEMATUYECKH HU3YYUTh CBOMCTBA MAPAUICIBHBIX MOPSIMBIX W
IJIOCKOCTEN, MO3HAKOMHUTH C MOHSATHUSIMHU BEKTOpa, MapauieIbHOTO MEpPEeHoca,
MapauieIbHOTO MPOSKTUPOBAHUSA W HAy4YUTh HM300pakaTh MNPOCTPAHCTBEHHBIE
(burypsbl Ha MJIOCKOCTU B MapaJIeIbHON MTPOCKIIUH.
B nanHoli Teme 0000IIAIOTCS W3BECTHBIE W3 IUJIAHUMETPUM CBEJICHHUS O
NapauieNibHbIX MPSAMBIX. bBONBIIYyI0 NOMOII, TPU WUIIOCTPAlMM CBOWCTB
NapauieIbHOCTH YW TMPH  PEIICHHH 33Ja4  MOTYT  OKa3aTh  MOJEIU
MHOTOTPaHHHUKOB.
3mech Ke ydJalmecs 3HaKOMSTCS C METOJO0M HM300pakKeHHs MPOCTPAHCTBEHHBIX
buryp, OCHOBAaHHOM Ha MapaUIEIbHOM TNPOEKTHUPOBAHWUU, TOJIYyYaArOT
HEOOXOMMbIC TPAKTUYECKHE HABBIKM IO HM300pPAKEHUIO MPOCTPAHCTBEHHBIX



buryp Ha mwiockocTu. [y yriryOJI€HHOTO M3y4eHHs] MOTYT CIYXKUTh 3aJa4d Ha
MOCTPOCHUE CEYEHUN MHOTOTPAHHHUKOB IJIOCKOCTHIO.

3. IlepnieHAMKYJISIPHOCTH MPAMBIX U IJIOCKOCTE. (174).

Yron wmexnay mnpsMbIMH B TpocTpaHcTBe. [lepneHANKYyIsIpHOCTh NPSIMBIX.
[leprieHIUKYJISIPHOCTh MPAMOM M IUIOCKOCTH. lIpH3HaK nepneHAuKyIsIpHOCTH
npssMor M IUIocKocTH. OpTOroHanbHOE NpoeKTUpoBaHue. llepneHaukynsp u
HAKJIOHHAsA. YTOJ MEXIY NPAMOM U IJIOCKOCThIO. JIByrpaHHbIi yroJd. JINHEHHbIN
yIOJ JABYTPAaHHOIO yriia. llepnenaukyisspHOCTh Miockocte. I[lpusHak
MEPIEHIUKYIISIPHOCTH IBYX IUIOCKOCTEM. PaccrossHue Mexay TOUKaMmu,
MNPSIMBIMU U TUIOCKOCTSIMU.

Heab: damv yuawumcs cucmemamuueckue 3HAHUSA O NEPNEHOUKVIAPHOCIU
NPAMBIX U NIOCKOCMeElU 6 NpOCMpaHcmee; 68eCmu NOHAMUE Y208 MeHcoy
NPAMBIMU U NAOCKOCMAMU.

OcHOBHas 11€Jb— chOPpMUPOBATH NPEICTABICHUS YUAIIUXCS O MOHATUAX
NEPIEHIUKYJIIPHOCTH MPAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE, CHCTEMATUYECKHU
W3YYUTh CBOWCTBA MEPIECHANKYJSIPHBIX MPSIMBIX U IUIOCKOCTEH, TO3HAKOMUTH C
MOHATHUEM  LEHTPAIBHOTO  NPOSKTHPOBAHUA UM  HAYyYUTh  M300paxkaTh
MPOCTPAHCTBEHHBIE (PUTYPHI HA IIJIOCKOCTH B IICHTPAIBLHON MPOEKIIUH.

B nanHoli Teme o0000mIalOTCS W3BECTHBIE W3 IUJIAHUMETPUHM CBEJCHUS O
NEPIEHIUKYJIAPHBIX OPSIMbIX. BOJIBIIYI0 MOMOIIE MPU WUIKOCTPALlMA CBOWMCTB
NEPNEHIUKYJIIPHOCTY MW TMpPU PEIICHHH 3a7ad MOTYT OKa3zaThb MOJIENU
MHOT'OTPaHHUKOB.

B kadecTBe AOMOJHUTENBHOrO MaTepuaja y4allhecs 3HAKOMATCS C METOJ0M
M300paXeHUsi TPOCTPAHCTBEHHBIX (DUTYp, OCHOBAaHHOM Ha IIEHTPaJIbHOM
NpoeKTUpOoBaHUU. OHM  y3HAIOT, 4YTO LEHTPAJIbHOE MPOCKTUPOBAHUE
UCIIOJIB3YETCSl HE TOJILKO B T€OMETPHUH, HO U B JKUBoOMUCH, ¢hoTorpaduu u T.1.,
YTO BOCHPUSITUE YEIOBEKOM OKPYXKAIOIIMX MPEIMETOB IMOCPEACTBOM 3pEHUS
OCYILIECTBJISIETCA IO 3aKOHAM IIEHTPAJIbHOTO MPOECKTUPOBAHUS. YUalllHeCs
MOJIYYarOT ~ HEOOXOJMMbIE  TMPAKTUYECKUE  HAaBBIKM 1O  HM300paKCHHIO
MPOCTPAHCTBEHHBIX (PUTYP HA IIOCKOCTH B IIEHTPATbHON TTPOCKITUH.

4. Muororpanuuku (144).

MHororpaHHsi€ yriibl. BeIyKible MHOTOTPAaHHUKY U UX CBOMCTBA. [IpaBuibHbIE
MHOTOTPaHHHUKHU.

Heab: cpopmuposams y yuawuxca npedcmasieHue 00 OCHOBHBIX BUOAX
MHO202PAHHUKOB U UX CBOUCMBAX, PACCMOMPemb NPAGUIbHbIE MHO202PAHHUKU.
OcHOBHAaA II€Jb— MO3HAKOMUTH YUAIIUXCS C MOHATUSIMUA MHOTOTPAHHOTO
yIila W BBINYKJIOTO MHOTOTPAaHHHMKA, PACCMOTPETh TEOpeMy OWiiepa U €€
MIPUJIOKEHUS K PEIIeHUIO 3a1a4, chOpMUPOBATh MPEACTABICHUS O TTPABUWIbHBIX,
MOJIYNPAaBWIBHBIX M 3BE3IUaThIX MHOTOrpaHHUKAaX, IOKa3aTh MPOSBICHUS
MHOT'OTPAHHHUKOB B MPUPOJIE B BUJIE KPUCTAILIOB.

Cpenun mpocTpaHCTBEHHBIX (PUTYP 0c000€ 3HAUCHHE UMEIOT BBIMYKIIbIE (UTYPHI
U, B YaCTHOCTH, BBIIYKJIbIE MHOTOTpaHHUKHU. TeopeMa Dilnepa o yucie BEpIIUH,
pebep u rpaHeil BBIMTYKJIOr0 MHOTOTPAHHUKA UTPAET BAXKHYIO POJIb B Pa3IMUHBIX
0o0JacTAX MaTeMaTHUKd W €€ MNPUJIOKEHUsX. llpu wu3ydyeHuu mpaBUIBHBIX,
MOJYNPABWIBHBIX M 3BE3Q4aThIX MHOTOTPAHHHUKOB CIIEIYyET UCIOJIb30BaTh



MOJIENIA ATUX MHOTOTPAaHHHUKOB, M3TOTOBJICHUE KOTOPBIX OMHMCAHO B yUYeOHUKE, a
TaKxe rpauyeckrue KOMIbIOTEPHBIE CPEICTBA.

6.IloBTOpenue (76).

Heanb: nosmopums u 0606wums mamepuan, uzydennwiil 6 10 knacce.

YYEBHO-TEMATHYECKHWMH IIVIAH
YpokoB 2ceomempuu

(mpeamer)
Kmacesr: 11
Kou-Bo wacos 3a roj:
Bcero 68
B wenemo 2 uaca
[11aHOBBIX KOHTPOJBHBIX PabOT: 4 3a4€TOB: 4

[TmanupoBaHue COCTaBIEHO HA OCHOBE :
1. [Iporpamma s oOmieoOpazoBaTenbHbix  yupexaenui”/ Coct. T.A.
bypmuctposa. Mocksa. IIpocsemenne,2009 r

2. ABTOpCKasg mporpamma 1o reometpuu K yueouuky «I'eometpus 10-11»
ABtop AtanacsH JI.C.

3.Yuebnuk ['eomerpus, 10-11 : Vueb. mis obmeobpazosar. yupexaenuit / JI.
C. Atanacsn, B. @. byryzos, C. b. Kagowmiies u ap. — 16-e uza. — M. :
[Ipocsemenue, 2007.

COILEPKXAHHUE TEM YYEBHOI'O KYPCA
11 knacc (24 B Heaes110, Bcero 684)

1. BekTopsl B mpocTpaHcTBe-6 4acos.
Bektopel B mpoctpancTBe. KosmmHeapHble W KOMIUIAHAPHBIE  BEKTOPBI.
[TapannensHpii nepeHoc. I[lapamensHoe NPOEKTHPOBAHME M €T0  CBOWCTBA.
[TapannensHble npoekuuu IIOCKUX (uryp. M3o00paxkeHre NpoCTpaHCTBEHHBIX
¢uryp Ha iockoctu. CeueHuss MHOTOrpaHHHUKOB. MicTopudeckue cBeieHus.
Heawb: copmuposamv y yuawuxca nouamue 6exmopa 6 NPOCMPAHCMEE;
paccmompems 0CHOBHbIE ONepayuu Hao 6eKMOPaMu.

2/. KoopanHaThl TOYKH M KOOPAUHATHI BEKTOPOB NMpocTpaHcTBe. [IBUKEHUsI
(15 9).

[IpsmoyronpHass cucremMa KOOpPAMHAT B MPOCTpaHCTBE. PaccrosiHue Mexnay
TOYKaMHU B POCTPAHCTBE. BekTophl B mpocTpancTBe. [[inHa BekTopa. PaBeHCTBO
BEKTOpOB. CloKeHUE BEKTOPOB. YMHOXKEHUE BeKTOpa Ha yucio. KoopauHatel
BeKkTOpa. CKaJIsipHOE MTPOU3BEICHUE BEKTOPOB.

Henab: 6s6edenue nowsamue  NPAMOY20IbHOU  CUCMEMbl  KOOPOUHAM 8
NPOCMpancmee; 3HAKOMCMBO ¢ KOOPOUHAMHO-8EKIMOPHLIM MEMOOOM DeuleHuUs
3a0au.

Hean: copmupoBaTh y ydYaliuxcss YMEHHUS TNPUMEHSATh KOOPAMHATHBIM U
BEKTOPHBIA METOJbI K PEHICHUIO 337a4 Ha HAXOXAEHUE JJIMH OTPE3KOB M YTJIOB



MEXKJy NpSIMBIMU M BEKTOpaMH B MPOCTpaHCTBE. B Xoje u3ydeHUs TeMbl
1€71€CO00Pa3HO UCTIOIB30BATh AHATIOTUIO MEXY pacCMaTPUBAEMbIMU TMOHATUSIMHU
Ha IJIOCKOCTH U B MPOCTPAHCTBE. DTO MOMOXET yyalmmcsi Oosiee riayOoKo U
OCO3HAaHHO YCBOUTH H3Y4YaeMbIil MaTepuall, YSICHUTh COJIepKaHUE M MECTO
BEKTOPHOTO ¥ KOOPJAMHATHOTO METOJIOB B KypCce reOMETpUu

OcHOBHasg 1eJb— 0000IUTh U CUCTEMATU3UPOBATh MPEACTABICHUS
yUYaIlUXCsl O IEKapTOBBIX KOOPJIMHATAX U BEKTOpaX, MO3HAKOMUTH C MOJISIPHBIMU
U c(hepUIeCKUMHU KOOPIMHATAMH.

N3yueHne KOOpAMHAT W BEKTOPOB B MPOCTPAHCTBE, C OJHOM CTOPOHBI, BO
MHOT'OM MOBTOPSET U3YyUYEHUE COOTBETCTBYIOIIUX TEM IUIAHUMETPHUU, a C JPYroi
CTOPOHBI, JACT AITeOPanIECKUi METOJ] PEIICHUS CTEPEOMETPUICCKUX 3a71a4.
2.1uannap, konyc, map (16 4)

OcHoOBHBIE 3JIeMEHTHI cdepbl W mapa. B3aumHoe pacmonoxenue cdepbl u
MJI0CKOCTU. MHOTOTpaHHUKH, BIUCAHHbIE B chepy. MHOrOrpaHHUKH, OTIMCAHHBIE
okoio cdepsl. Humuuap u konyc. @urypsl BpalieHus.

Heanb: gvipabomka y yuawuxcsa cucmemamuyeckux c8edetuil 06 0CHOBHbIX UOAX
men 8paujeHusl.

Hean: nath yyammmcsi CUCTEMaTHYECKHUE CBEJCHUSI 00 OCHOBHBIX BHAAX TEJ
BpaieHus. M3ydyeHue Kpyribix Ten (LMUIMHApPA, KOHYyca, IIapa) 3aBepllacT
W3YUYEHHE CHUCTEMbI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX TeNl. B xoxe
3HAKOMCTBA C TEOPETUYECKUM MaTepUajIioM TE€Mbl 3HAYUTEIBHO Pa3BUBAIOTCS
MPOCTPAHCTBEHHBIC MPEACTABICHUS yUalIUXCs: KPYTIbIE Tejla pacCMaTpyuBaTh Ha
npuMepe KOHKPETHBIX T€OMETPUYECKUX TeJ, U3ydaTh B3aMMHOE PACIOJIOKEHUE
KPYIJIBIX T€J U IUIOCKOCTEH (KacaTelibHbIE U CEKYIIHE MIOCKOCTH), O3HAKOMUTH C
MOHSATUSIMU OINMCAHHBIX W BIMCAHHBIX NpU3M W nupamuj. Pemats Oosbiinoe
KOJIMYECTBO 3a7ay, YTO MO3BOJISIET MPOJAOJKUTH paboTy mo  GHOpMUPOBAHUIO
JIOTUYECKUX U TPaUIECKUX YMEHHI.

OcHOBHas 1€ b— cPOPMUPOBATH MPEACTABICHUS YUAIIUXCSA O KPYIIIBIX
Telax, U3y4yuTh CIyd4al HMX B3aWMHOTO PACIOJIOKEHUS, HAyUYUTh H300paxaTh
BITMCAHHBIC U OMKMCAHHBIC (DUTYPHI.

B nannoit TeMe 0000IIarOTCA CBEACHUS W3 IIAHUMETPUH 00 OKPYXXKHOCTH H
Kpyre, 0 B3aMMHOM PACHOJIOKEHUU TNPSIMOM U OKPYKHOCTH, O BIHCAHHBIX U
ONMCAaHHBIX OKPYKHOCTSIX. 3JI€Chb YydYalluecs 3HAKOMSTCA C OCHOBHBIMU
dburypamu BpallieHusi, BHISICHSIOT X CBOMCTBA, y4aTCsl UX U300pakaTh U peliaTh
3amaun Ha purypsl BpamnieHus. DopMupoBanuto 6osee riy0oKuX NpeacTaBiIeHUN
ydaluxcsi MOTYT CIY>KUTh 3aJlaud Ha KOMOWHAIMMd MHOTOTPAHHUKOB U (PUryp
BpalleHUS.

3. O0beM u 0L MOBepXHOCTH (17 4).

[lonatne oObema u ero cpoiictBa. OObeM WIMHApPA, MPSIMOYTOJIHHOTO
napayenenunenaa u npusmel. [Ipunnun KaBansepu. O6bem nupamugsl. O0beM
KOHyca U YyceueHHOro KoHyca. OOmeM mapa u ero uacrei. I[lnomans
MOBEPXHOCTH MHOTOTpaHHUKA, UWIMHApPA, KOHYCa, YCEUEHHOr0 KOHYca.
[nomaae MOBEPXHOCTH IIapa U €ro YaCTEu.

Henb: cucmemamuzayus u3zyueHus MHO20CPAHHUKOE U Mel 8PAUjeHUsl 8 X00e
peuienus 3a0ay Ha 8blYUCTIeHUe UX 00BEMO8.



Llenu: NpoOAOKUTH CUCTEMATUYECKOE H3YyYEHHE MHOTOIPAaHHHUKOB U Tell
BpalllEHUs B XOJI€ PEIICHUS 3a/1a4 Ha BBIYUCICHUE UX O0BEMOB.

[TonsiTue 06beMa BBOJUTH IO aHAJIOTUH C TIOHATUEM IUIOLIA/IN MIII0CKON (DUTYpPBI
1 (GOpMyJIMPOBATH OCHOBHBIE CBOKCTBAa OOBEMOB.

CylecTBOBaHME M EIUHCTBEHHOCTh O0BEMAa Te€lda B ULIKOJBHOM Kypce
MaTEMaTUKU NPUXOIUTCS IPUHUMATh 0€3 J0Ka3aTeNIbCTBA,

TaK Kak BOIpoc 00 o0beMax MPUHAJJIEKUT, [0 CYLIECTBY, K TPYAHBIM pa3zieiam
BbICIIEN MareMaTtuku. [lo3TOMy HyXHbIE pe3yJbTaTbl yCTaHABIUBATb,
PYKOBOJICTBYSICH OOJIbIIE HATVISIAHBIMA COOOpaKEHHSIMU. YUEOHBIA MaTepHall
IJIaBbl B OCHOBHOM JIOJDKEH YCBOUTBCS B IPOLIECCE PELIEHUS 3a/1ay.
OcHOBHas 1€ b— chOpMUPOBATH NPEACTABICHUS YUAITUXCS O MOHATUSIX
o0beMa W TUIOMIAAN TMOBEPXHOCTH, BBIBECTH (POPMYJbl OOBEMOB M IUIOMIAJECH
MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYUUTHh peIlaTh 3aJa4u
Ha HaXO0KJ€HUE 00BbEMOB U IIOIAJIEH TOBEPXHOCTEN.

N3ydyenne o6beMOB 0000IIaET U CUCTEMATU3UPYET MaTepuan IUIAHUMETPUU O
wiomanax miockux ¢uryp. Ilpu BeIBoge QopmMyn 0O0BEMOB HCIOJIB3YyETCS
npuHuun Kapamsepu. ITO MO3BOJIET YUCTO F€OMETPUUECKUMU METOJaMH, 0e3
UCIIOJIb30BAaHUSl HMHTETpalia WM NPEJCIbHOTO IMepexojia, HalTH 00beMbl
OCHOBHBIX IIPOCTPAHCTBEHHBIX (QUTYp, BKJIOUasi 00BEM Il1apa U €ro 4acTeu.
[TpakTHueckass HampaBIE€HHOCTh O3TOM  TeMbl  ompenensercs  OOJbIIUM
KOJIMYECTBOM pa3HOOOpA3HBIX 337a4 Ha BBIYHCICHHE OOBEMOB U IUIOLIAAEH
ITOBEPXHOCTEMN.

IHoBTOpenue (14 4.)

Henanw: nosmopenue u cucmemamuzayus mamepuana 11 knacca.

Leau: noBTOpUTh U OOOOIIMTH 3HAHWA W YMEHUS, YYAIUXCS 4YE€pe3 peElICHHE
3aJa4y MO  CJEOYIOINIMM TEeMaM: METOJ, KOOpPJAMHAaT B  MPOCTPAHCTBE;
MHOTOTPAHHUKH; TeJla BPALICHUsI; 00bEMbI MHOTOIPAHHUKOB U TEJI BPaIlCHUs

TPEBOBAHUA K YPOBHIO
IHOATOTOBKH BBIITYCKHHUKOB

B pe3ynomame uzyuenus mamemamurku Ha 0a3060M YpoeHe YUEHUK 00JIHCEH

3HATH/TIOHUMATH!

e  3HAUCHHUC MAaTEMaTHUYECCKOW HAyKW JJIs PEIICHHS 3aj]a4, BO3SHUKAIOUIUX B
TEOPUU W TPAKTHUKE, IMUPOTY U B TO K€ BPEMsS OTPAaHMYCHHOCTH MPHUMCHCHUS
MaTEeMaTHYECKUX METOJOB K aHAIHM3y U MCCIEIOBAHUIO MPOIIECCOB U SIBJICHUN B
PUPOJIC U OOIIECTBE;

e  3HAUYCHHC NPAKTHKH U BOMPOCOB, BOBHHUKAIOIIMX B CAMOM MaTeMaTHKE IS
GbopMUPOBaHHUS M Pa3BUTHS MaTEMATHYECKOW HAyKH; HMCTOPHUIO Pa3BUTHS
MOHATHS YHCJIa, CO3JaHHS MaTeMAaTHYCCKOTO aHajn3a, BO3HUKHOBEHUS U
Pa3BHUTHS TCOMETPHH;




e  YHHUBEPCAIBHBIA XapaKTEP 3aKOHOB JIOTUKM MATEMAaTUYECKUX PACCYKICHUH,
UX IPUMEHUMOCTD BO BCEX O0JIACTSAX YEIOBEUECKOM 1€ TEIbHOCTH;

I'EOMETPUA

yMeThb

e  pacmo3HaBaThb Ha YEPTEKAaX U MOJENAX MPOCTPAHCTBEHHbIE (HOPMBI,
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C X ONMHUCAHUSIMH, H300PAKEHUAMH;

e  OINHWCHIBAaTh B3aMMHOE pACMOJIOKEHHWE TMPAMBIX W  IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 00 IMOM PACNONOHCEHUU,

e  AHAIM3UPOBATH B MPOCTEUIIUX CIyYasX B3AUMHOE PACIIOIOKEHNE 0OBEKTOB
B IIPOCTPAHCTBE;

e  W300pakaThb OCHOBHBIC MHOTOTPAHHHKH W KPYTJIbIE TeEa;, BBITOJIHATh
YEpTEKU MO YCIOBUSIM 33]1a4;

e cmpoumbs npocmetiuiue ceuerus Kyoa, npusmol, NUPAMUObL;

. pelaTh INIAHUMCETPHYCCKUC U HpOCTGﬁHIHG CTCPCOMCTPHUUCCKHC 3ald41 Ha
HaXO0XIACHHUC I'COMCTPHUCCKHUX BCIIMINH (IIJII/IH, YIJI0B, Hnomaﬂeﬁ, O6T>€MOB);

e  HCIIOJBH30BaTh MPU PEIICHUU CTEPEOMETPUUECKUX 3aa4 MNIAHUMETPUUECKUE
(baKThl U METOIBI;

. IIPOBOJUTH AOKA3ATCIBbHBIC PACCYKACHNA B XOAC PCUHICHUA 3a4a1;

HCIO0JIb30BATh NPHOOpPETeHHbIe 3HAHUA W YMEHHMSl B NPaKTHYECKOil
AeSITeJIbHOCTH M NMOBCEeTHEBHOM KU3HH JJIS:

e  HCCIeNOBaHUsA (MOJETUPOBAHMS) HECIOXKHBIX MPAKTUUECKUX CHUTyalluid Ha
OCHOBE M3yUYEHHBIX (POPMYII U CBOMCTB (UTYp;

e  BBIYUCJIEHHUS OOBEMOB M IUJIOIIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
IpU PEIICHUM TMPAKTUYECKUX 3a/lady, MCIHOJb3ysl TPU  HEOOXOAMMOCTH
CIIPABOYHUKH Y BBIYUCIUTEIBHBIE YCTPOKCTBA.

B pe3yabrarte usyuenus reomerpuu B 10 kiaacce
YUYEHHK J0JI5KeH 3HATh U YMETh:
o COOTHOCHTH TUIOCKHE T€OMETPUUECKHUE PUTYPBI U TPEXMEPHBIE OOBEKTHI C
UX OMMCAHUAMH, YEPTEIKAMH, U300pAKCHUSIMU; PA3TUIaTh U aHATTU3UPOBATH
B3aMMHOE PaCIojoKeHue puryp;

J U300pakaTh reOMETpUYECKre PUTYyphI U TENA, BHITOIHITH YEPTEXK 110
YCIJIOBHIO 3a]1a4H;
o pemaTh reOMETPUYECKHE 3aa4H, ONIUPASICh HA U3YyYEHHbIE CBOWCTBA

TUTAHUMETPUUECKUX U CTEPEOMETPUUECKHUX (DUTYP U OTHOIIIEHUN MEXTY HUMU,
IpUMEHSIS anreOpandecKuil 1 TPUTOHOMETPUIECKUN arlapar;

o MPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS IPU PEUICHUM 3a/1ad4,
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI Kypca;
o BBIYUCIISITH IMHEHNHBIE 3JIEMEHTHI U YTJIBI B IPOCTPAHCTBEHHBIX

KOH(HUTypanusx, TUIOMIAJAH MIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI U UX
IMPOCTEHIITNX KOMOMHAITHIA;



o MIPUMEHSTh KOOPAUHATHO-BEKTOPHBIA METOI ISl BBIYUCIIECHUS
OTHOILLIEHUI, pACCTOSIHUM U YIJIOB;
o CTPOUTH CEUEHUS MHOTOTPAHHUKOB;

Kpurepuu 1 HOpMBbI OLIEHKH 3HAHUI, YMEHHH M HABBIKOB 00Y4Yal0LIuXCcs

1. O]_leHKa NMUCBbMECHHBIX KOHTPOJbHBIX paﬁoT oﬁyqamumxcsl
o MmaTeMaTHuKke.

OtBeT OLCHUBACTCsA OTMETKOM «5», CCJIN:

> paboTa BBITTOJIHEHA ITOJTHOCTHIO;

> B JIOTHYECKUX PACCYKICHUSAX U 000CHOBAHUU PEHICHUS HET MPOOEIoB
1 OIINOOK;

> B PCIHICHMM HET MaTeMaTHYeCKHX OIMMOOK (BO3MOXKHA OJHA

HETOYHOCTb, OIMCKA, KOTOpass HE SBISAETCA CIEACTBUEM HE3HAHUSA WU
HEIMOHMMAaHUsl y4eOHOTrO MaTepuana).
OtMmeTka «4» CTaBUTCS B CIEAYIOIINX CIydasX:

> paboTa BBINOJIHEHA MOJHOCTHbIO, HO OOOCHOBAHHUS IAroB PEIICHUS
HEJIOCTATOYHBI (€Clii yMEHHE OOOCHOBBIBaTh PAaCCYXJCHUS HE SBISIOCH
CHeualbHbIM 0OBEKTOM MPOBEPKN);

> JOMYIIEHBI OJIHA OLIMOKa WK €CTh JIBa — TPU HEJOYETA B BBIKIIAIKAX,
pUCYHKaX, 4epTexkax wiId Trpadukax (ecid ATH BUIBI pabOT HE SBISIINCH
CIeIUAJIbHBIM 00BEKTOM IMPOBEPKH ).

OtMeTKa «3» CTaBUTCS, SCIIU:

> JIOTTyIIIeHO 00Jiee OTHOM OIIMOKHU MiIH O0JIee IBYX — TPEX HEJ0UYETOB B
BBIKJIQJIKAaX, 4Yeprexax win rpadukax, HO oOydwarouuiics oOiamaer
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPSEMON TEME.

OtMmeTKa «2» CTaBUTCS, €CIU:

> JOMYUIEHBI CYIIECTBEHHbIE OIIMOKH, MOKAa3aBIlIKEe, YTO O0yUYaroIIHiics He
oOnafaeT 00s3aTebHBIMU YMEHUSMU IO TAHHOM TEME B MOJIHOM Mepe.
Otmetka «1» cTaBuTCS, €Cu:

> paboTa mokaszaja IMOJHOE€ OTCYTCTBHE y OOydYaromierocs o0s3aTelbHbIX
3HAHWM W yMEHUH MO MPOBEPSIEMOM TeMe WM 3HAUMTEIbHAs 4YacTh pPadOThI
BBINIOJIHEHA HE CAMOCTOSATEIBHO.

Yuutenb MOXKET MOBBICUTh OTMETKY 332 OPUTHHAIBHBIN OTBET HA BONPOC WU
OpUTMHAJIBHOE PELICHUE 3aJa4H, KOTOPbIE CBUIETEIILCTBYIOT O BHICOKOM
MaTEeMaTHYECKOM Pa3BUTHH 00YYAIOIIErocs; 3a PeIeHne 0oJiee CI0KHOM 3aaun
WJIM OTBET Ha 00JIee CIIOXKHBIN BOMPOC, MPEJIOKEHHBIE 00yUJaromeMycs
JOTIOTHUTENIHHO TTOCJIC BBHITTOJTHEHHS UM KaKHX-THOO JPYTUX 3aIaHHM.

2.01eHKa YCTHBIX OTBETOB 00y4alIIMXCH M0 MATEeMaTHKe
OTBeT OLIEeHMBAETCHA OTMETKOM «5», €CJIU YYCHHK:



> MOJIHO PACKPBUI COJIepKaHUE MaTepuana B 00beMe, MPeyCMOTPEHHOM
POrpamMMoi U y4eOHUKOM;

> U3JIOKWJI ~ MaTepuall TPAMOTHBIM  SI3BIKOM, TOYHO  HCIOJIb3YS
MaTEMaTUYECKYyI0 TEPMHUHOJIOTHUIO U CHUMBOJIUKY, B OINPEICICHHONU JIOTUYECKON
MOCJIEIOBATEIHHOCTH;

> MPaBUJIBLHO BBIMOIHUII PUCYHKH, YEPTEXKH, rpaduKH, COMyTCTBYIOIINE
OTBETY;

> MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPUIO KOHKPETHBIMH IIPUMEPAMU,
IPUMEHSATH €€ B HOBOM CUTyalll! ITPH BBIMOJIHEHUU PAKTUYECKOTO 3a/1aHNUS;

> OPOJEMOHCTPUPOBAJ  3HAHUE  TEOPUU  paHee M3YYEHHBIX

COITYTCTBYIOIIUX T€M, C(HOPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIIOIB3yEMbIX MPU
OTBETE YMEHHI U HAaBBIKOB;

> OTBEYAJI CAMOCTOATENIBHO, 0€3 HABOASIIUX BOIPOCOB YUUTES;

> BO3MO>KHBI OJIHA — IBE€ HETOYHOCTH IPU OCBEUICHUE BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPHIE YUEHHK JIETKO UCIIPABUII IIOCIIE 3aMEYaHUs
YUUTENS.

OTtBeT oLleHMBaeTCsl OTMETKOM «4», eCJIN yI0BJIETBOPsieT B 0CHOBHOM
TPeOOBAHMAM HA OLIEHKY «5», HO IIPH 3TOM MMeeT OJMH U3 HeJOCTATKOB:

> B M3JIOKEHMM JONYLIEHbl HeOoibllne Mpolenbl, HE HCKa3UBILIEe
MaTEeMaTHYECKOE COACPIKAaHUE OTBETA;

> JONYLIEHbl OJWH — JIBa HEIO0YETa IPHU OCBELICHWH OCHOBHOIO
COZIEP/KAHUS OTBETA, UCIIPABIICHHBIE MOCIIEC 3aMEYaHUsl YUUTEIS;

> JOMYUIEHbl OIIMOKa wWin Oojiee JABYX HEIOYETOB MIPU OCBEIICHHUU
BTOPOCTENEHHBIX BOIPOCOB WJM B BBIKJIAJKaX, JIETKO HWCIPABJIEHHBIE IOCIE
3aMeYaHusl YUUTENS.

OT1meTrka «3» cTaBUTCH B CJEAYIOLIUX CJIyYasax:

> HETOJIHO PACKPBITO COJIepKaHHe MmaTepuaia (Colep kaHue H3JI0KEHO
dbparMeHTapHO, HE BCErja MOoCIeI0BaTEbHO), HO MOKAa3aHO 00Iee MTOHUMaHHUE
BOIIPOCa M TMPOJIEMOHCTPUPOBAHBI YMEHHUSA, JIOCTATOYHBIE JUIsI YCBOCHUS
nporpaMmMHoro Marepuana (ompezaenennl «TpeOoBaHUSAMH K MaTEeMaTUYECKOMN
MOJITOTOBKE OOYYAIOIINXCS» B HACTOSIIEH MpOrpaMMe 10 MaTeMaTHKe);

> UMEJTUCh 3aTPYJHEHUS WM JIONMYIIEHbI OIMMOKH B OMPECICHUH
MaTEeMaTUYECKOW TEPMHUHOJIOTHUHU, YePTEk,aX, BBIKJIAJKAaX, UCIPABJICHHBIEC TOCIIE
HECKOJBKHUX HABOSIINX BOIPOCOB YUUTEIIS,

> YYCHHK HE CTIPABHIICS C TPUMEHEHUEM TCOPHH B HOBOW CHUTYyaIluu MPHU
BBITIOJITHCHUH TIPAKTUYECKOTO 3aJIaHWsI, HO BBIMOJHWI 33JIaHUs 005S3aTEeITLHOTO
YPOBHSI CJIO)KHOCTH TI0 JIAHHOHW TEME;

> npy JOCTaTOYHOM 3HAaHWHM TEOPETUYCCKOTO Marepuajga BBIsSBIICHA
HEJ0CTaToOYHas COPMHUPOBAHHOCTH OCHOBHBIX YMECHHM U HABBIKOB.

OTMeTKa «2) CTABUTCA B CJEIYIOIIHUX CIAYYasIX:

> HE PacKpBITO OCHOBHOE COJIepKaHne yYeOHOro MaTepuana;

> OOHapy)XeHO HE3HAHHWE YYEHHKOM OoJjblled WM Haubosee BaXKHON
YacTH y4eOHOTo MaTepuarna;

> JIOTIYIIEHbl OIIMOKW B OINpEACNICHUU MOHATHHA, NMPU HCIOJIb30BAHUU



MaTEeMaTHYeCKON TEPMHHOJOTHHM, B PHUCYHKaX, yepTexkax WIM rpapukax, B
BBIKJIAJIKaX, KOTOPbIE HE MCIIPABJICHBI IIOCIIE HECKOJIBKUX HABOIALIMUX BOIPOCOB
YUHTEIIS.

OrMmeTka «1» cTaBuTCS, €CJIM:

> YUYEHHK OOHAapyXWJI TMOJHOE HE3HAHWE M HEMOHMMAaHHE H3y4aeMoro
y4eOHOro Marepuana WM HE CMOT OTBETUTh HU HAa OJMH U3 IOCTaBICHHBIX
BOITPOCOB IO U3yUYEHHOMY MaTepuaiy.

Ooumas kiaaccupukanusa OIMOOK.

[Ipu orieHke 3HAHUM, YMEHUN U HABBIKOB 00YYarOUIUXCs CIEAYET YUUTHIBATH BCE
omuOKu (TpyOble 1 HETPYOBbIC) U HETOUETHI.

3.1. 'pyObIMHU CHHUTAIOTCSI OLIUOKM:

- HE3HAHME OIpPE/ICNICHNs OCHOBHBIX MOHSATUH, 3aKOHOB, MIPaBUJI, OCHOBHBIX
MOJIOKEHUHN TeOpuH, He3HaHue (PopMyI1, OOLIETPUHATHIX CHMBOJIOB 0003HAYEHUHN
BEJIMYWH, €IMHUI] KX U3MEPEHUS;

- HE3HAHWE HAMMEHOBAHUM €IMHUI] U3MEPEHUS,

- HEYMEHHE BBIICIUTH B OTBETE IJ1aBHOE;

- HEYMEHHE MPUMEHSATh 3HAHUSI, AITOPUTMBI JIJIsl pEIICHUS 3a/1aY;

- HEYMEHHE JIeJIaTh BBIBOABI U 00O0OIICHHUS;

- HEYMEHHE YUTaTh U CTPOUTH Tpaduku;

- HEYMEHHE M0JIb30BATHCS MEPBOMCTOYHUKAMH, Y4COHUKOM |
CIIPaBOYHUKAMU;

- NOTEPS] KOPHS WU COXPAHEHUE TOCTOPOHHETO KOPHS;

- otOpachiBaHue 06€3 0O0BSICHEHU OTHOTO U3 HHX;

- PaBHO3HAYHBIE UM OLITUOKU;

- BBIYHMCIIUTEIbHBIE OITMOKH, €CJIM OHU HE SIBJISIOTCS OMUCKOM;

- JIOTUYECKUE OIIMOKH.

3.2. K HerpyObIM 01IMOKAaM ClIeyeT OTHECTHU:

- HETOYHOCThH (DOPMYITUPOBOK, ONPEACICHUN, TOHATUM, TEOPUd, BhI3BaHHAS
HEMOJHOTOM OXBaTa OCHOBHBIX IIPU3HAKOB OMNPEACIISIEMOTO TOHSTUS WU
3aMEHOM OJIHOTO - JIBYX U3 9THUX MPU3HAKOB BTOPOCTEIICHHBIMU;

- HETOYHOCTH IpaduKa;

- HEpallMOHAJIBHBIA ~ METOJA  pElIeHUus  3aJayd WIM  HEJOCTaTOYHO
NPOJAYMaHHBIM TUIAaH OTBeTa (HApyIICHWE JIOTUKH, TOJAMEHA OTACIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH );

- HEpaIMOHAIbHBIE METO/IBI pA0OTHI CO CIIPABOYHON U APYTOU JTUTEPATYPOK;
- HEYMEHHE PeIaTh 33/1a4H, BBIMOJIHATh 33JIaHUS B OOIIIEM BUJIE.

3.3. Hexoueramu sBIISIOTCS:

- HEepaIMOHAJIbHBIE TIPUEMbI BEIYUCIICHUN U TPEoOpa30BaHuUl;

- HEeOPEKHOE BBITIOJHEHUE 3aMKCeH, YepTexKel, cXxeM, rpaduKoB.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

1.Tadumnubl no reomeTpun: MHOrorpaHHUKH

o [Ipuzma

o [Ipsamas npusma

° [Tupamua

o [IpaBunbHas nupamuaa

o [IpaBunbHas yceu€HHas mupaMuia

Tena Bpamenust
° Huaunap
o Konyc
o YceuéHHbIN KOHYC
o ILinomans cepnl
o O0bém mapa
2.YeprésKHble MHHCTPYMEHTBI
o Hupkyib
o TpeyrosbHUK
o JIuneiika
o Tpaucnoptup
3.Ha0opbl reoMeTpUYECKHUX TeJI
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