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HHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamma no reomerpun i yyamuxcs 10 kinacca B coctaBnena B COOTBETCTBUM € TpeOoBaHUSIMH (heJiepaibHOT0 KOMIIOHEHTa
rOCyJapCTBEHHOTO CTaHAaPTa CPEAHEro 00IIero 00pa30BaHus ¢ yYETOM MPUMEPHON IPOTPaMMBl  CPEIHETO O0IIEro 00pa3oBaHUs 110 TEOMETPUH.
Hopmatusnyto 6a3y aiis pazpaboTku paboueit mporpaMmbl IPEICTaBISIOT JOKYMEHTHI:

- ®epnepanbHblil 3aK0H 0T 29.12.2012 1. Ne 273-D3 «O6 obpazoanuu B Poccuiickoit denepanuny;

- [Ipuka3z MunuctepctBa oopazoBanus Poccutickoit @enepanun ot 05.03.2004 1. Ne 1089 «DenepanbHblii KOMIOHEHT TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHIAPTOB 00IIETO 0OPa30BAHUS;

- IIpukaz MunucrepctBa obpazoBanus Poccuiickoit ®enepauuu ot 09.03.2004 r. Nel312 «DenepanbHblii 6a3UCHBIA Y4eOHBIHN IJIaH U
IpUMEpHbIe yueOHbIe TUTaHbI [T 00pa30BaTeNbHBIX yupexaeHuit Poccuiickoit denepanmu, pean3yromux MporpaMMbl 00IIero 00pa3oBaHUs»

- [Ipuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoit ®denepanuu ot 31.03.2014 Ne 253 «OO6 yTBepkaeHUH (PeaepallbHOTO epeyHs
Y4eOHHMKOB, PEKOMEHYEMBIX K HCIIOJB30BAaHHUIO TIPU pEAM3alUi UMEIOMINX TOCYIApCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTENbHBIX MPOTPaMM
HAYaJbHOTO O0IIEero, OCHOBHOTO OOILEro, CPeHEro 00IIero 00pa3oBaHUs».

- IIpuka3z MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepanun ot 08.06.2015 r. Ne 576 "O BHecenuu nsmeHenuit B OI1
y4eOHMKOB, PEKOMEHAYEMBIX K UCIOIB30BAHUIO MIPU PeaTM3allui UMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTENIbHBIX IPOTrPaMM
HAYaJIbHOTO 00IIET0, OCHOBHOTO OOIIIEro, CPeTHET0 00IIEero 00pa3oBaHusl, yTBEPKICHHBINA puKka3oM MuHUCTEPCTBAa 00pa30BaHMs U HAYKU
Poccuiickoit @enepanuu ot 31 mapra 2014 roma Ne 253"

- IlocranoBnenue ['maBHOTO rocyapcTBEHHOTO caHUTapHOTO Bpada Poccuiickoit @eneparuu ot 29.12.2010 1. Ne 189 (pen. Ot

25.12.2013) «O0 yrBepxkaeaun CanlluH 2.4.2.2821-10 «CanuTapHO-3IHIEMHOIOTHYECKHE TPEOOBAaHUS K YCIIOBHUSIM U OpraHU3alMH 00yUeHHUS
B 00111€00pa30BaTEIbHBIX YUPEKICHUIX);
Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE IPOrpaMMBbl, OIYOJIMKOBaHHOM B COOpHUKE MPpOrpamMmM 00111e00pa30BaTeNbHbBIX YUPEKICHHH:
I'eomerpus. 10 — 11 kmaccer;
Cocrasutens: bypmucrposa T.A.;
Mocksa, u3garensctBo «IIpocsemenney, 2009. — 95 c.
Pabouas nmporpamMma opreHTHpOBaHa Ha Hcnoyib3oBaHue yueobnuka: A.B. [Toropenos, ['eomerpust 10 — 11 xu.: yueOHuUK asst
001eobpazoBaTeNbHBIX opranu3anuii u3a. — M.: [Ipocsemenne, 2012. — 224 c.
W3yuenne reoMeTpum B paMKax CpeIHEro oomero oopa3oBaHus HANpaBJICHO HAa JOCTHXKEHHUE CIIETYIONIUX HeIeH:
v ¢opmupoBanue mnpeacraBieHU 00 HAESIX U METOJaX MaTeMaTHKH; O MAaTeMaTHKE KaK YHHBEpPCAIbHOM S3bIKE HAyKH, CPEICTBE
MOJIEJIMPOBAHUS SIBJICHUH U IIPOLIECCOB;
v OBJIaJleHHe YCTHBIM M MUCHbMEHHBIM MaTeMaTHUYECKUM SI3bIKOM, MAaTEMAaTUYECKUMH 3HAHUSAMU U YMEHUSMHU, HEOOXOIUMBIMH JIJISl U3YYECHHUS
IIKOJBHBIX €CTECTBEHHO-HAYUHBIX TUCIUIUINH, JUIs IPOJOKEHUS 00pa30BaHusl M OCBOCHUS M30paHHOM CIEIMaIbHOCTH HA COBPEMEHHOM YPOBHE;
v pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, AITOPUTMUYECKONW KYJIBTYpbl, IPOCTPAHCTBEHHOTO BOOOpPaXXEHMs, pPa3BUTHE MAaTEMaTH4YECKOIO
MBIIUICHUSI U MHTYWLUH, TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM JUIsl MPOAOJDKEHHMS OOpa3oBaHUS W UL CaMOCTOSITENbHOU
JEeSTEIbHOCTH B 00JIACTH MaTeMaTUKHU U €€ MPUIOKEHUH B Oyayiieil mpogeccuoHanbHON AeSITETbHOCTH;
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v BOCIIMTaHMeE CPEJICTBAMU MAaTEMATUKH KYJIbTYpbl JINYHOCTU: 3HAKOMCTBO C UCTOPHEN pa3BUTHUS MAaTEMATHUKH, BOJIIOLUEH MaTeMaTHYECKUX
uzei, MOHMMaHue 3HAYMMOCTH MaTEeMaTUKU /17151 0OLIECTBEHHOTO IIporpecca.
Lenamu uzyuenun zeomempuu ¢ 10 knacce SBIAIOTCA:

— ¢opMupoBaHHMe IPOCTPAHCTBEHHBIX NIPEACTABICHUN YyUYaIUXCs;

— OBJIa/IeHHe YCTHBIM U MHUCbMEHHBIM MaTEeMaTHYECKUM S3bIKOM, MATEMAaTHUYECKUMH 3HAHUSAMH U YMEHUSMH, HEOOXOIUMBIMU I U3yUECHUS
MIKOJBHBIX €CTECTBEHHOHAYYHBIX JUCHUIUINH, JJIS MPOJODKEHUST 00pa30oBaHUsl M OCBOSHHS M30paHHON CHENHATbHOCTH Ha COBPEMEHHOM
YPOBHE;

— Ppa3BUTHE JIOTUYECKOTO MBIIUIEHUS, AJITOPUTMHUYECKON KYJIbTYpbl, MPOCTPAHCTBEHHOIO BOOOpaXEHHs, pa3BUTHUE MaTEMAaTHYECKOTO
MBILUIEHUSI U UHTYULIMHM, TBOPUYECKUX CIIOCOOHOCTEH Ha YPOBHE, HEOOXOAMMOM JIJIsl IPOJIOJKEHHUST 00pa30BaHUs U ISl CAMOCTOSATEIbHON
NeSITebHOCTH B 00JIaCTH MaTEMATUKU U €€ IPUIOKEHUH B Oyayiield npopeccnoHaabHOM 1eATeIbHOCTH;

— BOCIHHMTAaHHe CPEJICTBAMU MAaTEMAaTUKU KYJIbTYpPbl JMYHOCTH: 3HAKOMCTBO C UCTOpUEN pa3BUTUS MAaTEMaTHKH, 3BOJIOLUEN MAaTEMAaTUYECKUX
ujel, MOHMMAaHUE 3HAYMMOCTH MaTEMATUKH ISl 0OILIECTBEHHOT0 Iporpecca.

B npoduiisHOM Kypce copepikaHue 00pa3oBaHus, IPEICTaBIEHHOE B OCHOBHOM IIKOJIE, pA3BUBACTCS B CIIEAYIOLINX HAPaBICHUAX:
— pacIIupeHUe CHUCTEMbI CBEJCHHMH O CBOWCTBAX IUIOCKMX (UTYp, CHCTEMATHYECKOE HM3YYEHHE CBOWCTB IMPOCTPAHCTBEHHBIX TEJ, Pa3BUTHE

IPEJICTAaBICHUNA O T€OMETPUUECKUX U3MEPEHUSIX;

— COBEpUICHCTBOBAHWE MAaTEMaTHYECKOTO PAa3BUTHUS JI0 YPOBHS, MO3BOJISIIOIIETO CBOOOJHO NMPHUMEHATh H3y4YCHHbIE (aKThl U METOJbl IpPH
pELIEHNN 3aJa4 U3 pa3IMyYHbIX Pa3leioB Kypca, a TAKXKe MCIOIb30BaTh UX B HECTAHJAPTHBIX CUTYaLUsX;
— (dopMUpOBaHHE CIIOCOOHOCTH CTPOUTH U HCCIENOBAaTh MPOCTEUIINE MATEMaTHYECKHE MOJENM IMPH PEUIeHUM MPHUKIAJHBIX 3a]ad, 3a1ad u3

CMEXXHBIX JUCLUIUINH, YIIyOJieHue 3HaHUH 00 0COOEHHOCTAX MPUMEHEHUSI MaTeMaTHUYECKUX METOJIOB K UCCIIEI0BAaHUIO IIPOIIECCOB U SIBICHUI

B IIPUPOJIE€ U OOIIECTBE.

Hsmenenusn, 6uecenHnbvle 6 NPOPAMMY
3a OCHOBY IUIaHMPOBAaHHUS B3ATa IMpUMepHas aBTopckas mnporpamma IloropenoBa A.B. u3 cbopuuka nporpamm T.A BypmucTpoBoii.
KonuuecTBo 4acoB, OTBOJMMBIX HAa M3YyYEHHE TEM Kypca, HE3HAYUTEIBHO OTIMYAETCS OT PEKOMEHIYEMOIO 4HCia. 332 CUET YAAJIEHUS TEMBI
«30paHHBIe BOMPOCH! TUIAHUMETPUM» (TeMa u3ydaiach B paMmkax (akyiapTaTUBHOTO Kypca «HectannapTHble 3a1auu 1o reoMeTpun» B 9 Kiacce)
MOSIBWJIACHh BO3MOYKHOCTb PaclpelenuTh 15 4. Ha Apyrue TeMbl: Ha 1 yac yBEJIMUYEHO U3YyUEHUE TEMBI «AKCHOMBI CTEPEOMETPUU U UX NPOCTEHIINE
CIIEACTBUA», Ha 2 4Yaca — «[lapaulenbHOCTh NMPSAMBIX U IUIOCKOCTeH», Ha 2 yaca — «llepneHauKyaspHOCTh HMpPSAMBIX U IUIOCKOCTEN», Ha 3 yaca
«JlexapToBbI KOOPJMHATHI U BEKTOPBI», Ha 2 yaca — «IloBTopenue». OTaenbHO BbIIEIEHA TeMa «YTIIbl MEXIY MPSIMBIMH U IUIOCKOCTSIMID.

Ilnanuposanue B npuMepHoii nporpamMme Iloropesiopa A.B. u3 IlnanupoBaHue B HACTOSILIEH IporpaMme
coopunka bypmucrposoii T.A.

§9. I36panHbIe BONPOCHI MJIaHUMETPUU — 159

§1. AKCHOMBI CTEPEOMETPUH M UX IPOCTEUIINE CAEACTBUS — 54 |§1. AKCHOMBI CTEPEOMETPUH U UX MPOCTEUIINE CAEACTBUS — 6 4

§2. [NapamienpbHOCTh MPSAMBIX U TUIOCKOCTEH — 129 §2. IapamieapHOCTh NMPSAMBIX | TIOCKOCTEH — 14 g

§3. IlepneHAUKYIAPHOCTD NPSIMBIX U MJIOCKOCTEH - 159 §3. IlepneHauKyIApHOCTD NPSIMBIX M TJIOCKOCTEN — 17 u




§4 Yruel MeXay NPSMBIMU M IIJIOCKOCTSIMHU — 5 4.

§4. JlekapTOBBI KOOPAWHATEI M BEKTOPHI — 184 §5. JlekapTOBBI KOOPAMHATEL K BEKTOPHI — 214

IToBTOpenue — 3u IToBTOpenue — Su

Mecmo npeomema 6 yueonom naane Jluyesn
[TpumepHOE MOypOYHOE IUTAHUPOBAHUE COCTABIICHO B pacueTe Ha 2 yaca B HE/IENI0, BCEro 68 4acos.
KoHTponbHbIX padoT - 4, 3aueToB — 2, TECTOB - 1.




YYEBHO-TEMATHUYECKHWH IUIAH

. K];)(J)I- Conepratiie JlesITenbHOCTh 00YUarOIIMXCS (3HAHUS K YMEHHSI)
IIpYU U3YyYEHUU TEMBI
4acoB
AKCHOMBI 6 AkcuoMmsl ctepeomerpur. [lonstue 06 akcuomaTuueckoMm | 3HaTh: MpocTeinre (GUrypsl B IpOCTPAHCTBE,
CTEpPEOMETPUU U UX cnocobe  moctpoeHuss reomerpud.  CylllecTBOBAaHUE | aKCUOMBI CTEPEOMETPUH, TEOPEMY O
npocTeifimme IUIOCKOCTH, MPOXOJAIIeH uYepe3 [aHHYI TMpSMYK U | CYIIECTBOBAHUU U €AMHCTBEHHOCTH IIOCKOCTH,
CJIEJICTBUS naHHyro Touky. IlepecedueHue mnpsMoOll € IUIOCKOCTBIO. | IPOXOJAIIEH Yepe3 JaHHYIO NMPSAMYIO U JaHHYIO
CymiecTBOBaHUE IUIOCKOCTH, MPOXOASAIIEH uepe3 TpH | TOUKY; TEOpPEMY O IEpPEeceYeHHUH MPSMOii ¢
JTaHHbIE TOUYKU IUIOCKOCTBIO; TEOPEMA O 3aJJaHUH IJIOCKOCTU TpeMs
TOYKAMH.
YMeTh: n300paxarb 1 0003Ha4YATh MIPOCTEHIIINE
burypbl, IPUMEHSATH AKCUOMBI K PELICHUIO 3a]1a4;
JIOKa3bIBaTh TEOPEMBI, IIPUMEHATH IIPU PELICHUN
3aja4
[TapamiensHOCTB 14 [TapanmnensHple mpsiMble B mpocTpaHcTBe. Ilpu3Hak | 3HATh: B3aMMHOE PACIIONOKEHHUE JBYX NPSIMBIX B
IPSIMBIX U NapajuleIbHOCTH  NpsAMBIX. [Ipu3Hak mapaienbHOCTH | IPOCTPAHCTBE; NPSIMOM U IIockocTu. Ilonarne
IIJIOCKOCTEN npsAMOM M IUIOCKOCTH. [Ipm3HaK CKpeMBAarOUIMXCS | NAapaJLIEIbHBIX U CKPEUIMBAIOMINXCS MTPSAMBIX.
npsimbix.  IlpusHak  mapamiensHocTM  IUIOCKOcTeH. | Teopemy o cylliecTBOBaHMH MPSAMOM, MPOXOIALIEH
CymiecTBoBaHHE  IUIOCKOCTH, TMapajljIeIbHOM  JIaHHOM | yepe3 JaHHYIO TOUKY M MapajljiesIbHYI0 JaHHON
mwiockoctd.  CBoOMCTBa  MapaJUIeNbHBIX  IUIOCKOCTEH. | IPSIMOM; MOHATHE NapaJUIEIbHOCTH IPSIMON U
[TapannensHoe IPOEKTHPOBAHHUE. N300paxeHue | MIOCKOCTH; MPU3HAK NapauIeIbHOCTH MPSIMON U
IPOCTPAHCTBEHHBIX (DUTYp HA MIOCKOCTH. IUIOCKOCTH. BO3MOXHBIE Cilydan B3aMMHOIO
PacmoI0kKeHUs IBYX MJIOCKOCTEN B IPOCTPAHCTBE;
MOHSTHE NMAapAJUIEIBHOCTH IIJIOCKOCTEN; MPU3HAK
[apaJUIEIbHOCTH TIOCKOCTEN.
YMeTb: n3o0paxkaTb 1 0003HaYaTh MPOCTEUIIINE
Gburypsl, IpUMEHATh U3yUYEHHBIE TEOPEMBI ITPU
pEIIEeHNN 3aay.
[lepneHquKyISIpHOCTH 17 [lepnenAUKyISIpHOCTE NMPSAMBIX B MpocTpaHcTBe. IIpu3Hak | 3HaTh: onpeaeneHue NepreHINKYISpHbIX IPSIMBIX B
PSIMBIX U NEPIEHIUKYJIAPHOCTH MPSIMON U IIocKocTH. [locTpoeHue | mpocTpaHCTBE; IPU3HAK NEPIEHIUKYIIPHOCTH
MIJIOCKOCTEH MEePIECHANKYJSIPHBIX TPSAMOM M IUIOCKOCTH. (CBOMCTBA | MPSIMOM M TIJIOCKOCTH; CBOMCTBA

NEPIEHAUKYIISPHBIX IpsIMOM u IIJIOCKOCTH.

NCPHNCHAUKYIIAPHBIX NPAMBIX U INIOCKOCTH,




[lepnenaukynsip © HakJloHHag. Teopema o0 Tpex
MEPICHINKYIISIpax. [Tpusznak MEPIECHANKYISPHOCTH
IUIOCKOCTeH. PaccTosHHMe OT TOYKHM 10 IUIOCKOCTH.
PaccrosiHnm ot npsiMoit 40 IIOCKOCTU. PaccTostHue Mexny
napauleibHBIMA ~ TUIOCKOCTAMH.  PaccTosiHue  Mexay
CKPEIIMBAOIIUMHUCS TPSMBIMU.

oTpezieNIieHuH NepIeHANKYsIpa U HAKJIOHHOM;
TEOpEMyY O TpeX MEPIEHAUKYIISIpax; NpU3HaK
MEPIEeHIUKYIIPHOCTHU TIIOCKOCTEH; MOHATHE
PACCTOSIHUSL MEXY CKPEIIUBAIOITUMUCS MPSMBIMU;
YMETb: CTPOUTD MEPIECHIUKYISIPHBIC MIPSIMYIO U
IJIOCKOCTh; IPUMEHSATH IIPaBUjla OPTOrOHAJIBHOTO
MPOEKTUPOBAHUS B TEXHUUECKOM UYEPUCHUU;
pelaTth 3aJa4i Ha IPUMEHEHUE U3YUYEHHOTO
MaTepuaa.

Vsl Mexay S) YTros1 MEXIY CKPEIMBAIOIUMHUCS IPSMBIMU. YTOJI MEXKY | 3HaTh: IIOHATHE YIUIA MEXKYy CKPEILMBAIOIIUMHUCS
IPSIMBIMU U IPSIMOM U TNIOCKOCTBIO IIPSIMBIMU; yTJIa MEXAY IPSMOM U INIOCKOCTBIO, yria
IIJIOCKOCTSMU JIByrpaHHBIN yroJs, JMHEWHBIA Yroja ABYTPAHHOTO YIia. | MEXKAY INIOCKOCTSAMHU, OPTOrOHAJIBHON IPOEKIIUU
OproronansHoOe IIPOEKTUPOBAHHUE. [Inomans | MHOrOyroJbHHUKA.
OPTOrOHAJILHOM IIPOEKIIUM MHOTOYT'OJIbHUKA. YMETh: HAXOUTh YTOJ MEXAY CKPELUIMBAIOIMMUCS
IPSIMBIMU, YTOJI MEKIY IIPSIMON U IUIOCKOCTBIO,
YTOJ MEXAY IVIOCKOCTSMM. IUIOIIAIb
OPTOrOHAJILHON IIPOEKIIMM MHOI'OYTI'OJIbHUKA.
JlexapToBbI 21 BBenenue OexkapTOBBIX KOOPAMHAT B IPOCTPAHCTBE. | 3HATh: NOHATHUE JAEKAPTOBBIX KOOPJAUHAT B
KOOPJHMHATHI U Paccrosinne mexay toukamu. [IoHSATHE O CUMMETpUM B | IPOCTPAHCTBE; POPMYILY PACCTOSTHHUS MEXTY
BEKTOPHI B IPOCTPAHCTB  (LEHTpajibHAs, OCEBas, 3€pKajlbHas).. | TOUKaMu; (HOPMYILy KOOPAUHAT CEPEUHBI OTPE3Ka;
IIPOCTPAHCTBE CuMmMeTpuss B INpUPOAE W Ha IPaKTUKE. YpPaBHEHHUE | BEKTOPA; ACHCTBHUS HAJ BEKTOPAMHU; YPaBHEHUE
IUIOCKOCTH. BekTopbl B mpocTpaHcTBE (MOMYJb BEKTOpA, | IUIOCKOCTH.
PaBEHCTBO BEKTOPOB, yroJl MEX1y BeKTOpaMu). [IeiCTBUSA | yMETh: HAXOAUTh KOOPAUHATHL: BEKTOPA, CEPEINHBI
HaJ BEKTOpaMU B IMPOCTPAHCTBE (CIOXKEHHE BEKTOPOB, | OTPE3KA, PACCTOSTHUE MEKIY TOUKAMHU.
YMHOKCHME  BEKTOPOB ~ Ha  4YHCIIO, CKaJIIpHOE
npousBeneHne BekTOpoB). KosumHeapHble  BEKTOpBI,
PasnoxxeHne BekTOpa 1O JABYM  HEKOJUIMHEAPHBIM
BekTopaM. KomrutanapHeie BekTopsl. PasnoxkeHnne BekTopa
110 TPEM HEKOMIUIAHAPHBIM.
IToBTOpEeHME 5 IToBTopenne kypca 10 kiracca




TPEBOBAHMUS K YPOBHIO IIOATI'OTOBKU OBYYAIOIIIUXCA

YMmerh:

— COOTHOCHTbH IUIOCKHE T'€OMETpHYECKHe (PUTYpBl M TpeXMEpHbIE OOBEKTHI C MX OINUCAHUAMH, YEPTEKaMHU, N300paKEHUSIMH, pa3inuyarbh U
aHaJIM3UPOBATh B3aUMHOE PacIiooKeHue Guryp;

— 1/1306pa>1<aTL I‘COMeTpI/I‘-IeCKI/IC (bI/II‘ypBI U TCJIa, BBIIIOJIHATH qepTem 110 yCHOBI/IIO 3ada4u,

— pemiatb reoOMeTpUYECKHEe 3a/la4yM, ONMHPAsCh Ha M3y4YCHHbIE CBOWCTBA IUIAHUMETPHUECKUX M CTEPEOMETPHUECKUX (HUTYp M OTHOIICHHIM
MEXy HUMH, IPUMEHSIS anreOpanyecKuii 1 TPUrOHOMETPUYECKUI anmapar;

— TPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUH 3a/1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KYpCa;

— BBIYHCIATH JTUHEHHBIC AJIEMEHTHI M YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpalUsIX, 00bEeMbl U IUIOMIAU MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJ ¥ UX MPOCTEUINX KOMOWHAIUH;

— NPUMEHATH KOOPIANHATHO-BEKTOPHBIM METOJ JJI BBIYMCIICHUS OTHOIIEHUHN, PACCTOSHAM U YIJIOB;

— CTpOI/ITI) CCUCHUS MHOFOFpaHHI/IKOB nu I/I306pa)KaTB CCUCHUS TCII BpaHIGHI/ISI.

Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUSA M YMEHHUS B MPAKTHYECKOI 1eSITeJIbHOCTH U NOBCETHEBHOM KU3HM IS

— HCCIeqoBaHus (MOICIMPOBAHNS) HECIIOKHBIX MPAKTHYECKUX CUTYAIM Ha OCHOBE M3yYSHHBIX (DOPMYJ U CBOWCTB (UTY;

— BBIYMCIICHUA OJIHUH, Hnomaneﬁ nu O6T)€MOB peaJILHLIX O6’I)€KTOB HpI/I peHIeHI/II/I HpaKTI/I‘IeCKI/IX 3aaa4, I/ICHOHI)?;YH HpI/I HCO6XOIII/IMOCTI/I
CHpaBOLIHI/IKI/I W BBIYHUCIINTCIIBHBIC yCTpOI\/’ICTBa.

KPAUTEPAU 1 HOPMBI OIIEHKHY 3HAHWI, YMEHUI 1 HABBIKOB TIPUMEHUTEJIBHO K PA3JIMYHBIM ®OPMAM
KOHTPOJIA

OneHka nMcCbMEHHbIX CaMOCTOATE/IbHBIX, KOHTPOJILHBIX, TECTOBBIX U 3a9Y€THBIX paﬁoT

Ouenka «5» cTaBUTCS, €CJIM YUYCHUK:
1. Boimonnuia paboty 6€3 ommboK 1 HEJJOYETOB.
2. JlomycTui He 6ojiee 0JTHOTO HeloueTa

Ouenka «4» CTaBUTCSH, €CJIM YYEHUK BBINOJHUJI PadoTy NOJHOCTHIO, HO IONYCTHJI B Heil:
1. He Gonee onHOI HerpyOoi OIMOKK U OAHOTO HEJAO0YETA.
2. He Gonee nByX HEJI0UYETOB.

Ouenka «3» cTaBUTCS, €CJIM Y4eHUK MPABHJIBLHO BBINOJHHI He MeHee NMOJOBUHbI PA00ThI MJIM J0MYCTHJI:

1. He Gonee nByx rpyObIX OMMOOK WK HE 00Jiee OHOU IPyOOi U OJHOM HETpyOOi OMMUOKHM U OHOTO HET0YETA;
2. He Oonee nByx- Tpex HErpyObIX OUIMOOK MM OAHOM HErpyooil OMOKK U TpeX HEeIOUETOB;

3. Ilpu oTcyrcTBUM OMIMOOK, HO TPHU HATMYHUN YETHIPEX -TISITH HEIOUETOB.



OneHka «2» CTABUTCSL, €CJIU YUEHUK:

1. JlomycTwi 4ucIiIO OMIMOOK HEAOYETOB MPEBHIIIAIOINIEe HOPMY, IIPU KOTOPO MOKET OBITh BBICTABIICHA OIICHKA «3).
2. Ecnu npaBuiIbHO BBITIOTHIII MEHEE IMOJIOBUHBI PAOOTHI.

3. He mpucTtynui k BBIITOTHEHUIO PAOOTHI.

OIIeHKa YCTHBIX OTBE€TOB U YCTHBIX 3a4Y€THBIX p360T

Ouenka «5» CTaBUTCS, €CJIM YYEHHUK:

1. Tloka3piBaeT riryOOKO€ M MOJHOE 3HAaHHE M NMOHMMAaHHE BCEro 00beMa MPOrpaMMHOTO MaTepHasa; MOJIHOE MOHMMAaHUE CYHIHOCTH
paccMaTpUBaeMbIX MTOHITUH, SIBICHUH U 3aKOHOMEPHOCTEH, TEOpUid, B3AUMOCBS3EH.

2. YMeeT COCTaBUTHb IIOJNHBIA W HpaBI/IJII)HI)If/'I OTBC€T Ha OCHOBC HU3YUYCHHOI'O MaTcpuajid; BbIACIATH TIJIABHBIC II0JIOXKCHUA,
CaMOCTOSITEJIbHO MOATBEP)KJaTh OTBET KOHKPETHBIMHU IpUMEpaMu, (pakTaMH; CaMOCTOSATENILHO M apryMEHTHPOBAHO JejiaTh aHaiu3, 0000IaTh,
BBIBOJIbI. Y CTAHABIMBAET MEXKIIPEAMETHbIE (HAa OCHOBE paHee NMPUOOPETEHHBIX 3HAHWI) W BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKU MPUMEHSET
IIOJTyYeHHbIE 3HaHUS B HE3HaKOMOM cutyanuu. [locinenoBarenbHO, YETKO, CBA3HO, 0OOCHOBAaHHO M 0€30IIMO0YHO M3J1araeT yueOHbI MaTtepua:
JIaeT OTBET B JIOTHUECKOM MOCIIEAOBATEIFHOCTH C HCIIOJIb30BAHUEM MIPHHATOW TEPMUHOJIOTHH; JIETaeT COOCTBEHHBIEC BBIBOJIBI; (DOPMUPYET TOUHOE
OIIpEeJIeJIEHUe U HCTOJIKOBAHUE OCHOBHBIX IOHSATHH, 3aKOHOB, TEOpUM, MPAaBUIBHO U OOCTOATEIBHO OTBEYAET HA JOMOJHHUTEIbHBIE BOIPOCHI
yuurens. CaMOCTOATEIbHO U PallMOHAIBHO MCIIONIB3YET HAIJISIIHbIE TOCOOMS, CIPABOYHBIE MAaTEpPUAJIbI, YUEOHUK, JOTIOJIHUTEIbHYIO JIUTEPATYPY,
NIEPBOMCTOYHUKHU; MPUMEHSET CUCTEMY YCIOBHBIX OOO3Hau€HW TMpH BEIEHUM 3alMced, CONPOBOXAAIOLIMX OTBET; HCHOJIb3YeT s
JOKa3aTeIbCTBa BBIBO/JbI U3 Ha6J'IIO)I€HI/II\/JI " OIIBITOB.

3. CamocToATeNbHO, YBEPEHHO M 0€30IIMO0YHO NMPUMEHSET MOJydYeHHblE 3HAHHS B pEIIEHUHM MpoOJieM Ha TBOPUECKOM YpPOBHE;
JIOTIyCKaeT He Oosiee OJHOrO0 HeAo4yeTa, KOTOPBIA JIETKO HCHpPABISET MO TPeOOBAHUIO YUUTENs; MUMEET HEeO0OXOIMMBbIE HaBBIKM pPabOThI C
npubopamu, yepTexamu, CXeMaMy U rpadukaMu, COMyTCTBYIOIIMMHU OTBETY; 3allUCH, COITPOBOXKJAIOINE OTBET, COOTBETCTBYIOT TPEOOBAHUM.

Ouenka «4» cTaBUTCH, €CJIH YUYeHUK:

1. Tloka3pIBaeT 3HAHUS BCEr0 M3yYEHHOTO MPOrpaMMHOro Marepuana. JlaeT MojHBIA M MpPaBUIIbHBIA OTBET HAa OCHOBE HM3yYEHHBIX
TEOPHii; OITyCcKaeT He3HAUYUTEIbHBIC OMIMOKNA M HEAOYEThI IIPHU BOCIIPOM3BEICHHH W3YUYEHHOTO MaTepHaia, ONpeIeIeHUs TIOHITHIA, HETOUHOCTH
IIPU MCIONB30BAaHUM HAY4YHBIX TEPMHHOB MJIM B BBIBOJAX U OOOOLICHUAX W3 HAOMIOJCHUH M OMBITOB; MaTepuan H3jaraeT B ONpeeNeHHON
JIOTUYECKOU TOCIIeIOBATEILHOCTH, TIPU 3TOM JIOMYCKAaeT OJHY HETrpyOyro OommOKy WM HE OoJjiee JBYX HEIOYETOB M MOXKET HUX HCIPABUTH
CaMOCTOSITENILHO NP TPEOOBAHUH WM MPU HEOOJBIION MOMOIIM MPEoiaBaTess; B OCHOBHOM YCBOMJI yUeOHBIM MaTepuai; HOATBEPKIAeT OTBET
KOHKPETHBIMHU TIPUMEPAMH; TPABHIILHO OTBEYAET HA JOMOJHHUTEIBHBIE BOIIPOCHI YUUTEIIS.

2. YMeeT caMOCTOSITENIbHO BBIIEIATH IJIaBHBIEC MOJIOKEHHUSI B M3yUYEHHOM MaTepHalie; Ha OCHOBaHUHU (aKTOB M NMPUMEPOB 000OIIATH,
JeTaTh BBIBOJBI, YCTaHABIMBATh BHYTPHUIIPEJIMETHBIC CBs3U. [IpUMEHSET TONydYeHHBbIE 3HAHWS Ha TPAKTHUKE B BHIOM3MEHEHHOW CHTYallWH,
co0JIt0/JTaeT OCHOBHBIE MPaBHJIa KYJIbTYPbl YCTHOM U MUCHbMEHHON PEUH, UCTIONIb3YeT HayYHbIE TEPMUHBI.

3. He oOmamaer mocTaToOYHbIM HaBBIKOM pPAOOTBI CO CHPABOYHOM JIUTEPATYpOH, YICOHHMKOM, NEPBOMCTOYHHUKAMH (TPaBHIBHO
OpHEHTHUpYETCs, HO paboTaeT MelIeHHO). JlomyckaeT HerpyOble HapyIIeHUs IpaBuiIl OPOPMIICHHUS MUCbMEHHBIX paboT.



Ouenka «3» cTaBUTCS, €CJIH YUYEHUK:

1. YcBoun ocHOBHOE cozeprkaHue ydeOHOrO MaTepuaia, MeeT npoOelibl B yCBOCHUU MaTepualia, He MPENATCTBYIONINE JaIbHEHIIIeMy
YCBOCHHIO NMPOTPAMMHOI0 MaTepraia; MaTepuall u3jIaraeT HeCUCTEMAaTU3UPOBAHHO, ()parMeHTapHO, HE BCET/Ia MOCIIEA0BATENBHO.

2. Tloka3pIBaeT HEJOCTATOYHYIO C(HOPMHPOBAHHOCTH OTICIBHBIX 3HAHWI M YMEHHH; BBIBOJBI M 00OOIIEHHS apryMEHTHpYeT ciado,
JIOMTYCKAeT B HUX OIIUOKHU.

3. JlomycTrn ommMOKH M HETOYHOCTH B MCIIOJIB30BAHNH HAYYHOW TEPMUHOJIOTHH, OTIPEACICHUS MOHATHI Aaj HEJOCTaTOYHO YETKHE; HE
MCIOJIB30BAJ B KAYECTBE JOKA3aTEIbCTBA BHIBOIBI M 000OIICHUS 13 HAOIIOICHH, ()aKTOB, OIBITOB MJIH JOMYCTHII OIIUOKH MPHU UX U3JI0KECHUU.

4. VlcnbpIThIBaCT 3aTpyIHEHHS B TNPUMEHEHUHM 3HAHWH, HEOOXOIUMBIX JUIS PEHICHUs 3a/1a4 pa3IMYHBIX THUIOB, NMPU OOBSICHEHHU
KOHKPETHBIX SIBIICHUI HA OCHOBE TEOPUH, UJIH B IOATBEPKIEHIUH KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO MPUMEHEHHS TEOPHH.

5. OTBeuyaeT HEMOJHO Ha BONPOCHl yuuTens (ymyckas M OCHOBHOE), WJIM BOCIPOMU3BOJHUT COJAEp)KAaHME TEKCTa ydyeOHMKA, HO
HE/I0CTaTOYHO OHUMAET OT/ENIbHBIC TIOJI0KEHHUS, IMEIOIIIE BAKHOE 3HAUCHHE B ’TOM TEKCTE.

6. OOHapyXuBaeT HEIO0CTaTOYHOE IIOHMMAHWE OTAEIbHBIX IOJIOKEHUH IpU BOCIPOM3BEIEHHMM TEKcTa YydueOHMKa (3amuceid,
MIEPBOMCTOYHUKOB) WJIM OTBEYAET HETIOJHO HA BOIIPOCH! YUHUTEINS, AONMYCKAast OJIHY - IBE TPyObIe OLIHOKH.

Onenka «2» cTaBHTCSH, €CJIM YYCHHUK:
1. He ycBomi u He pacKpbul OCHOBHOE COZIEPKAHNE MaTepHaia; He JeJlaeT BBIBOJIOB U 0000IIEHHH.
2. He 3HaeT u He MOHMMAET 3HAUUTENIbHYIO MM OCHOBHYIO YacTh IMPOTrPAMMHOI0 MaTepuala B IpejiesiaX MOCTaBIEeHHBIX BOIPOCOB WIN
nuMeeT c1abo cOpMUPOBAHHBIE U HETIOJIHBIE 3HAHUS U HE YMEET MPUMEHSATh UX K PEIICHNI0 KOHKPETHBIX BOIIPOCOB U 33/a4 Mo 00pa3iy.
3. Ilpu oTBeTe (Ha OAMH BOIIPOC) JOITyCKaeT OoJiee ABYX IpyObIX OIINOOK, KOTOPbIe HE MOKET UCIIPaBUTh JjaXke MPH MOMOIIH YIUTEIIS.
4. He Mo>keT OTBETUTEL HU Ha OJWH WX MOCTABJICHHBIX BOIIPOCOB.
5. TloaHOCTBIO HE YCBOMJI MaTepHal.

MNEPEYEHb YYEFHO-METOJAYECKOT'O OBECIIEYEHUS 1151 PEAJIU3AIIMA PABOYEN ITPOT'PAMMBI

1. A.B. Iloropenos. I'eomerpus: yueOnuk ans 10-11 k. obmieobpazoBarenbHbIX yupexaeHuit — M.: [Ipocsemnienue, 2012.

2. Teomerpus, 10-11: yueOHMK s oOmieoOpasoBatenbHbIx yupexkaeHuid / JI.C.ArtanacsH, B.®.byry3os, C.b.Kamommer m np. — M.:
[Tpocsemenue, 2006.

A.H. 3emisixkoB. I'eomerpus B 11 knacce. Meroguueckue pekomenaanuu. — M.: [Ipocsemenue, 2003.

C.B. Becenosckuii, B.J[.Psounnckas. Junaktuueckue matepuansl ans 11 kmacca — M.: [Ipocsemenue, 2003.

Bb.T'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reomerpuu ais 7-11 xkmaccos. — M.: [Ipocsemenue, 2003.

MeTtoaudeckue pekoMeHaauu K yueoHnkam marematuku st 10-11 kimaccos, xxypHan «Matemartuka B mkone» Nel — 2005 rog.

b.T'. 3uB, B.M.Meiinep, A.Il. baxanckwuii. 3agaun o reomerpun: CoopHuK 3ama4d. — M.: [Ipocsemenue, 2003.
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8. A.Jl. Anekcannpos, A.JI. Bepnaep, B.1. Peixuk. I'eomerpust: Yue6. s 10 k1. ¢ yrryou. u3yd. marematuku. — M.: [IpocBemenue, 2003.

9. A.. Anekcanaposn, A.JI. Bepuep, B.. Peokuk. I'eometpust: Yue6. mus 10-11 kn. obmeoOpazoBat. yupexaeHuii. — M.: [Ipocsemienue,
2002.

10. A 1. Anekcanapos, A.JI. Bepuep, B.U. Peokuk. ['eomerpust: Yueb. ms 11 ki1, ¢ yriny6:1. u3yd. matematuku. — M.: [Ipocsemenue, 2000.

11. A.H. 3emisaxoB ['eomerpust B 10 kiacce: Meroauueckue pekomenganuu. — M.: IIpocsemienue, 2002.

12. C.b. Becenosckuit, B./]. Pa6unnckas. J{unaktuaeckue matepuainsl ais 10 kimacca. — M.: - [Ipocsemenue, 2002.



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Jara | [ara
ypoka paxtn
Ne . o YeCKO
ypo Tema ypoxka Kox-s0 Coneprkanue ypoka Tun ypoka Orxupacmbiit pesyJIbTar (ROmKHb! [J1aH ro
4acoB 3HATb U YMETh) y
Ka (yueOna | TTPOBE
s NeHUS
Henens) | ypoka
AKCHOMBI CTepeOMeTPHUH 6
U MX NpocTeimme
CJIeACTBHUSA
1 | IIpenmer crepeoMeTpuH. 1 BBeneHue OCHOBHBIX IOHATHN NHM 3HaTh: mpocTeiimme GUrypsl B 1
OCHOBHbBIE TOHATHUS crepeometpuu, akcuombl C1 — C3. IPOCTPAHCTBE, AaKCHOMBbI
cTepeoMeTpuu. AKCHOMBI CTEpEOMETPUH.
CTEPEOMETPUHU U UX CBS3b C YMmeTh: n300pakatb 1 0003HAYATH
aKCHOMaMH IJIaHUMETPUH. npocreimme GUrypsl IpUMeHsITh
AKCHOMBI K PEIIEHUIO 33JaY.
2 | CymecTtBoBaHue 1 Teopema o cyiecTBOBaHUHI NHM 3HaTh: TeOpeMa O CYIIECTBOBAHUH 1
IUIOCKOCTH, MTPOXOALIEH IUIOCKOCTH, MTPOXOJALIEH uepes Y €IMHCTBEHHOCTH IIJIOCKOCTH,
yepes JaHHYIO NMPSMYIO U JAHHYIO MPSIMYIO U JTAHHYIO TOUKY. MPOXOALIeH uepe3 TaHHYIO
JAHHYIO TOUKY. IPSIMYIO U JAHHYIO TOUKY.
YMeTh: 10Ka3bIBATh TEOPEMY,
IPUMEHATH IPY PEIICHUU 3a7a4
3 | [lepeceuenne npsmotii ¢ 2 Teopema o nepeceyeHun NpsIMOM ¢ NHM 3HaTh: TeOpeMa O MepeceueHun 2
4 | IUIOCKOCTBIO IIJIOCKOCTBI0. B3auMHoe 3H3 MPSIMOH C TUIOCKOCTBIO
pacnoIoKEeHUE IPSIMON U YMeTb NPUMEHSTh U PELICHUH
IJIOCKOCTH B IPOCTPAHCTBE 3a/1a4
5 | CymecTBOBaHUE 2 Teopema 0 CyIeCTBOBaHHH NHM 3HaTh: TeopeMa O 3aJJaHUN 3
6 | muockocTu, mpoxonasdien IUIOCKOCTH, MTPOXOIALIEH Yepes 3H3 IIJIOCKOCTH TPEMS TOUKaMHU.

4yepe3 TP JTaHHBIE TOUKH.
[TpoBepounas paboTta 1o
TEOpUn

TPU JaHHBIC TOYKHN

YMeTb NPUMEHSTh NPU PELICHUH
3a1a4




IMapanieabHOCTH NPSAMBIX
M ILI0OCKOCTEeH

14

7 | llapannenbHble NpsMbIE B 1 BBenenue noHATHS napaieIbHbIX NHM 3HaTh: B3aMMHOE PACIIOJIOKEHUE 4
IIPOCTPAHCTBE. IIPSIMBIX, CKPELUBAIOIINXCS JIBYX IPSMBIX B IPOCTPAHCTBE,
npsMbIX. B3anMHoe pacnonoxenue MOHATUE NAPALIEIbHBIX U
IIPSAMBIX B IPOCTpaHcTBe. Teopema CKPEIMBAIOIINXCS IPAMBIX,
0 MPOBEJICHUH ITPSMOH, TEOPEMY O CYLIECTBOBAHUU
MapajieIbHON JaHHOM. pAMOM, NPOXOASLIEN Yepe3
JAHHYIO TOUKY U MapajlieIbHYIO
JAHHOM IPSIMOM.
YMeThb: NpUMEHSTh U3YUYEHHYIO
TEOpEMY IIPH PEIECHUH 3a/]1a4.
8 | IIpu3Hak napajienbHOCTH 2 [Ipr3Hak napauiesbHOCTH NHM 3HaTh: IPU3HAK MApaUIeIbHOCTU 4
9 | npsAMBIX. IIPSAMBIX. 3H3 IIPSIMBIX 5)
YMeTh: NpUMEHATh TPU3HAK
MapaJUIEIbHOCTH NPSIMBIX IIPH
pELIEHUY 3a1ay.
10 | [Ipu3Hak napauieabHOCTH 2 [Tpu3Hak napauieabHOCTU IPSIMON NHM 3HaTh: BOBMOXHBIE Cllydan 5)
11 | opsIMO¥ M TUIOCKOCTH. U IJIOCKOCTH, ITPU3HAK 3H3 B3aMMHOTI'O PACIIOJIOKEHUSI TPSMOU 6
CKPEIINBAIOIINXCS PSIMbIX U IIJIOCKOCTH B IIPOCTPAHCTBE;
HOHSATHE NapAJUIEIbHOCTU IPSIMON
U IJIOCKOCTH; IIPU3HAK
NapauIeIbHOCTH MIPSIMON U
IIJIOCKOCTH, IPA3HAK
CKPEIMBAIOIINXCS MPSMBIX
YMeTh: IpUMEHATh IPU3HAK
NapajuIeIbHOCTH PSIMON U
IIJIOCKOCTH IPH PEIICHUH 3a7ad.
12 | IIpu3Hak napauieaIbHOCTU 2 B3auMHOe pacnonoxeHue 1Byx NHM 3HaTh: BO3MOXHBIE Cllydau 6
13 | miockocrei. MJIOCKOCTEN B TPOCTPAHCTBE. 3H3 B3aHMHOTO PACIIOJI0KEHUS 7

Jloka3zaTenbCcTBO NMpU3HAKa
MapaiebHOCTH MIIOCKOCTEM.

IIJIOCKOCTEN B IIPOCTPAHCTBE;
MIOHATHE MAapPAJIIEIBHOCTH
IIJIOCKOCTEN; IPU3HAK I1a-
paJIETBbHOCTH TIIOCKOCTEH




YMeTh: IpUMEHATh IPU3HAK
[1apaJuIEIbHOCTH IIPSIMOU U
IUIOCKOCTH IIPU PEUICHUH 33]a4.

14 | CymectBoBaHue Teopema o CyleCTBOBAaHUU NHM 3HaTh: CBOMCTBA MapajlieIbHbIX 7
IUIOCKOCTH, NTapaJljIeIbBHON IJIOCKOCTH, NTapaJlJIeIbHON TaHHOM IUIOCKOCTEH.

JTAHHOM TUIOCKOCTH. IIJIOCKOCTH, CBOMCTB YMeTh: NpUMEHATh CBOMCTBA IIPU
CaolicTBa napamieabHbIX [apaJUIeIbHBIX TUNIOCKOCTEN pelIeHnn 3a1a4
IUIOCKOCTEM. (TeopeMa o mepeceueHuu AByX

NapaJuIeIbHBIX TIOCKOCTEN

TpeThel, TeopeMa 00 OTpe3Kax

NapaJUIeJIbHBIX IPSMBbIX,

3aKJIFOUEHHBIX MEXY

napajieNIbHbIMU IJIOCKOCTSIMH.)

15 | U3obpaxenue BecTtu meTon napauieasHOTo NHM 3HaTh: KOHCTPYKIIUIO Mapa- 8

16 | mpocTpaHCTBEHHBIX QUTYP IIPOEKTUPOBAHMS JUISL JIEJIBHOTO TIPOEKTUPOBAHUS TOUKU U
HAa MJIOCKOCTH. M300paKeHUsI MPOCTPAHCTBEHHBIX (¢urypsl Ha MJIOCKOCTH; CBOMCTBA

(buryp Ha IOCKOCTH, €0 CBOWCTBA napajuIeIbHON MTPOEKIINH
YMeTh: NpUMEHATh 3HAaHUE CBOVCTB
IIPY PEIIECHUY 3a7a4

17 | Pemenue 3aga4 o teme Pemenne 3amau, npoBepoydHas VKII3 [IpuMeHATH NOTy4YEHHBIE 3HAHUS 9

18 | «IlapamnenbHOCTh NPAMBIX paboTa 1o Teopun IIPY PELLIECHUU 3a7a4
Y IJIOCKOCTEN»

19 | 3ayer Nel «KAKCHOMBI K3 3HATh. TEMY O MapalIEIbHOCTU 10
cTepeoMeTpUM U MPSIMBIX U IJIOCKOCTEH.
NapalIeJbHOCTD) YMeTh: caMOCTOSITENIBHO

MIPUMEHSTh U3yYEHHBIN
TEOPETUUECKUM MaTepHa
20 | KourpoJusHas padora Nel K3 3HaTh. TEMY O MapalIEIbHOCTU 10

MPSIMBIX Y INTIOCKOCTEMN.
YMeTh: caMOCTOSITENIBHO
IIPUMEHSTHh U3yYCHHBIN
TEOPETUUECKUI MaTepHal




IepneHAUKYJAPHOCTD
NPSAMBIX U IJIOCKOCTEN

17

21 | llepneHaMKYJISPHOCTH 2 BBenenue nonsatus NHM 3HATh: ONpPEICTICHUE 11
22 | IpsAMBIX B IIPOCTPAHCTBE. NEPIEHAUKYJIIPHOCTH ABYX 3H3 NEPIEHIUKYISIPHBIX IIPSIMBIX B
[Tpuznax MPSIMBIX, IPSMOM U INIOCKOCTH B IIPOCTPAHCTBE; PU3HAK
NEPIEHIUKYJIIPHOCTH npocTtpaHcTse. Jloka3aTenbcTBO NEPIEHIUKYJIAPHOCTU IPSIMBIX,
PSIMOM M IJIOCKOCTH. MIPU3HAKOB NEPIEHIUKYIIPHOCTH NPU3HAK NEPIEHIUKYIIPHOCTH
IPSIMBIX U IEPIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH;
MPsIMOM U MJIOCKOCTH. YMETh: pellaTh 3aa4u Ha
IPUMEHEHNE U3YYEHHOTO
MaTepHuaa.
23 | Iloctpoenue 2 3ajaun 0 MOCTPOCHUH NHM 3HaTh: CBOMCTBA 12
24 | nepneHAuKyJIIpHON IpsIMOii NEePHEHANKYIISIPHBIX NPSIMOU U NEPHEHANKYJISIPHBIX MPSIMbBIX U
1 rockoctr. CBOMCTBA IJI0CKOCTH. JI0Ka3aTeIbCTBO TJIOCKOCTH;
NEepHEHANKYIISIPHBIX CBOMCTB MEPIEHIUKYISPHBIX YMETh: CTPOUTH
IPSIMOM U TJIOCKOCTH. IPSIMOM U TJIOCKOCTH: O MEPIEHIUKYIISPHBIE MIPSAMYIO U
IUIOCKOCTH, NIEPIIEHINKYIISIPHON IUIOCKOCTb; pelIaTh 3a1a4i Ha
OJIHOM MX JBYX MapaljiesIbHbIX MIPUMEHEHHUE N3YYEHHOTO
MPSIMBIX U O IBYX MaTepuana.
NEePIEeHIUKYIIApax K IIIOCKOCTU
25 | llepnenaukynsp u 3 Beenenve nonsaTuii: NHM 3HATh: ONIPENEIICHUN 13
26 | HaKJIOHHAs NEePIEeHIUKYIIApa, OCHOBAHUS MEPIEeHIUKYIIIpa U HAKIOHHOM; 14
27 NEPIIEHUKYJIAPA, PACCTOSHUS OT YMETh: pPeliaTh 3a7a4u Ha
TOYKH JI0 TJIOCKOCTH, HAKJIIOHHOH, MIPUMEHEHNE N3YYEHHOTO
OCHOBaHUs HAaKJIOHHOM, TPOEKINH MaTtepuana.
HAaKJIOHHOM, pacCTOSIHUS OT
IIPSIMOM 10 NapaJlIeIbHON ey
IJIOCKOCTH, PACCTOSIHUS MEXY
NapaJuIeIbHBIMU MIJIOCKOCTSIMU
28 | Teopema o Tpex 3 Jloka3aTenbCTBO TEOPEMBI O TPEX NHM 3HATh: TEOPEMY O TPeX 14
29 | mepneHauKyIsIpax. NEePHEHAUKYIIApAX 3H3 MEPIEHIUKYIISAPAX; 15
30 3H3 YMETh: pPelIaTh 3a7a4u Ha

MPUMEHEHHUE U3YYECHHOTO
MaTepuaa.




31 | IIpusznak BBenenue moHaTus NHM 3HATh: ONpPECICHUE 16
32 | nepHeHIuKyJIIpHOCTH NEPIEHAUKYJISPHBIX INIOCKOCTEN, 3H3 NEPIEHUKYISIPHBIX IIIOCKOCTEH;
IJIOCKOCTEH. JI0Ka3aTeNbCTBO IPU3HAKA IpU3HAK NEPIECHINKYIIPHOCTH
NEPIEHIUKYIISIPHOCTH IIIIOCKOCTEN IIJIOCKOCTEH;
YMETb: pelIaTh 3ajauu Ha
IIPUMEHEHHUE N3YYEHHOTO
MaTepuana.
33 | KourpoJusHas padora Ne2 K3 3HaTh: TEMY O 17
NEPIECHIUKYISIPHOCTH IPSIMBIX U
IIJIOCKOCTEM.
YMeTh: caMOCTOSITENEHO
IPUMEHSATH U3Y4YEHHBIH
TEOPETUYECKHUI MaTepuan
34 | PaccTostHue MeXIy BBenenue mousTus o011ero NHM 3HATh: MOHATUE PACCTOSHUS MEXKIY 17
35 | CKpeuMBarOIUMUCS NEPIEeHIUKYIIAPA ABYX CKPEIIMBAIOIIUMUCS TPSIMBIMU; 18
PSIMBIMU CKPEIINBAIOIINXCS IPSIMBIX U YMETb: pelIaTh 3aJla4u Ha
paccTOSHUSA MEXIY IPUMEHEHNE N3YYEHHOTO
CKPEIIMBAIOIIUMUCS TPSIMBIMH, Martepuana.
JI0Ka3aTeabCTBO TEOPEMBbI 00
o011eM nepneHauKyIsIpe IByxX
CKPEIIMBAIOIINXCS IPSIMBIX
36 | Pemenue 3amau Pemenue 3amau Ha TemMy 0 K3 3HATh: TOHSATUE PACCTOSTHUS MEXKTY 18
(camocrosTenbHas paboTa) pPacCcTOSTHUU MEXY CKPELIMBAIOILUMHUCS MPSIMBIMH;
CKPEIIHUBAIOIIUMHUCS MPSIMBIMU YMETb: pelIaTh 3aa4l Ha
IIPUMEHEHHUE N3YYEHHOTO
Martepuana.
37 | 3auer Ne2 K3 3HaTh: TEMY O 19

«IlepnieHANKYJIAPHOCTH
NPAMBIX U IIOCKOCTE»

MEPIEHIUKYIIAPHOCTH MIPSIMBIX U
IIJIOCKOCTEM.

YMeThb: CaMOCTOSATENBHO
IIPUMEHSTHh U3yYCHHBIN
TEOPETUYECKUI MaTepHall




Yribl Mekay NpSIMbIMU U
IUIOCKOCTSIMH B

NMPOCTPAHCTBE
38 | Yron mexny 2 Onpenenenue NOHATHS yria NHM 3HATh: MOHATUS YIJla MEXY 19
39 | cKkpemMBarOIMMHUCS MEXy CKPEIBAIOIUMUCS CKPEILMBAIOIIUMHUCS IPSIMBIMH, 20
IPSMBIMU. YTOJ MEXIY IIPSAIMBIMH, YIJIa MEXKY IPSIMOU U yrila Mexay IpsMon u
IPSIMOYU U TUIOCKOCTBIO. IUIOCKOCTBIO, YIJIa MEXIY IUIOCKOCTBIO, YIJIa MEXIY
Yroa Mexay II0CKOCTSIMHU. IUIOCKOCTSIMH,. IIJIOCKOCTSIMU;
YMETb: HAXOUTh YrOJ MEXIY
CKPEIMBAIOIIUMHUCS PSIMBIMH,
yroJl MeXAy IpsAMOH 1
IJIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMM; peniarh 3a/1a4y Ha
IPUMEHEHUE OJYyYEHHBIX 3HAaHUM.
40 | [1nomans OpTOroHaIbLHON 2 JlokazarenbCTBO TEOPEMBI O HNHM; 3HATh: MMOHSTHE OPTOTOHAIBHON 20
41 | IpOEKIMU MHOTOYTOJIbHUKA IIJIOIIA M OPTOrOHAJIBHON 3H3 MIPOEKIIUA MHOT'OYTOJIbHUKA, 21
IIPOEKIIMA MHOTOYTIOJIbHUKA. JI0Ka3aTeNIbCTBO TEOPEMBI O €€
Pemenue 3anaq no reme 00 yriax IJIOIAIH;
MEXy MPSIMBIMH U IIJIOCKOCTSIMU YMETh: IIJIOLAAb OPTOrOHAIBHON
MPOEKIIMY MHOTOYTI'OJIbHUKA;
pelaTh 3aja4i Ha IPUMEHEHUE
TOJTYYEHHBIX 3HAHMI.
42 | Pewenue 3anau 1 Pemenue 3aiau no teme 06 yriax K3 YMETh: pEIIaTh 3aJa4M Ha 21
(camocTosATENBHAS paboTa) MEXy MPSIMBIMH U MJIOCKOCTIMU MIPUMEHEHNE N3YYEHHOTO
MaTepuana.
JlekapTOBbI KOOPAUHATHI 21
1 BEKTOPHI B
NPOCTPAHCTBE
43 | JlexapTOBBI KOOPAMHATHI B 2 BBenenune nekapToBbIX KOOPAUHAT NHM 3HATh: IOHATHE JE€KAPTOBBIX 22
44 | mpoctpanctBe. PaccrosiHue B IPOCTPAHCTBE, HAXO0XKICHUE 3H3 KOOpJMHAT B IPOCTPAHCTBE;

MEXIY TOUKAMHU.
Koopaunats! cepenunbl
OTpe3Ka.

PacCTOSIHUS MEKIY TOUKAMH,
KOOPJIMHAT CePEeIUHBI OTPE3Ka

(hopMyIly pacCTOSTHUSI MEKIY
TOYKaMH; GOpMyITy KOOpIUHAT
CepenHbI OTPE3KA;

YMETb: HaXOJIUTh KOOPAUHATHI




CepeuHBbI OTPE3Ka; HAXOIUTh
paccTosiHue MeXay TOYKaMHU,
pelars 3aJa4d Ha IPUMEHEHUE
TIOJIYYEHHBIX 3HAHUM.

45 | JIBuxKeHus B IPOCTPAHCTBE. BBenenue nonsatus NHM 3HATh: MOHATUE CUMMETPHUU B 23
[Toxo6ue IpeoOpa3oBaHus CUMMETPUH B MIPOCTPAHCTBE; MOHSITHS:
MIPOCTPAHCTBEHHBIX QUTYD. IIPOCTPAHCTBE: OTHOCUTEIIBHO JBUKEHUSL, 1APALIEITBHOIO

TOYKH, IPSIMOM U IJTIOCKOCTH. nepeHoca, noaoous
BBenenue noHATHS ABUKEHUS B IPOCTPAHCTBEHHBIX QUTYD;
MPOCTPAHCTBE, €r0 CBOWCTB;
NapajuieJIbHOTO IEPEHOCA B
MPOCTPAHCTBE, €r0 CBOWCTB;
10100UsI TPOCTPAHCTBEHHBIX
uryp.
46 | Pemenue 3amau VKII3 3HATh: MMOHSTUE AEKAPTOBBIX 23
47 KOOpJUHAT B IPOCTPAHCTBE; 24
(hopMyIly pacCTOSTHUSI MEKIY
TOYKaMu; (popMyIry KOOpIMHAT
CEpEIUHBI OTPE3Ka;
YMETb: pelIaTh 3aJla4u Ha
NPUMEHEHUE MOJIYYeHHBIX 3HAHUM.
48 | KoutpoabHasi padora Ne3 K3 3HaTh: TEMY O JIEKapTOBOW CUCTEME 24
KOOpJIMHAT.
YMeTh: cCaMOCTOSATEIBHO
MPUMEHSATh U3Y4YEHHBIN
TEOPETHYECKUI MaTepHall
49 | BekTopbl B IPOCTPAHCTBE. BBeneHre OCHOBHBIX MOHATUN JUJIS NHM 3HATh: MIOHATHUE BEKTOPA; CIIOKEHUE 25
50 | AOGcomroTHas BeIMYMHA U BEKTOPOB B ITPOCTPAHCTBE: 3H3 BEKTOPOB U €r0 CBOMCTBA;
HaIlpaBJIE€HUE BEKTOPA. a0COIOTHOM BETTMYHUHBI BEKTOPA, YMETh: pelIaTh 3aa4u Ha
PaBeHCTBO BEKTOPOB. HaIlpaBJICHUsI BEKTOpA, PaBEHCTBA MIPUMEHEHHE TTOTYICHHBIX 3HAHUH.
ClioxeHue BEKTOPOB BEKTOPOB, CYMMbI BEKTOPOB.
51 | YMHOXEHME BEKTOpa Ha YMHOXEHUE BEKTOpa Ha YHUCIIO. NHM 3HaTh: YMHOKEHHE BEKTOpa Ha 26
52 | umcno 3H3 YHCIIO B €TO CBOMCTBA;

yYMETb: pelIaTh 3aJjaul Ha




IMPUMCHCHHUEC IMOJTYYCHHBIX 3HAHUIA.

53 | Pa3HocTh BEKTOpOB BelunTanue BEKTOpOB, TEOpEMA O NHM 3HaTh: PA3HOCTb BEKTOPOB; 27
BBIYUTAHUU BEKTOPOB 3H3 YMETh: pelliaTh 3a/1a4l Ha
IIPUMEHEHHE [TOJIyUYEHHBIX 3HAHUM.
54 | CkansipHO€ IPOU3BECHUE CxkansipHO€ POU3BEICHUE NHM 3HATh: CKAJISIPHOE MTPOU3BEIACHUE 27
55 | BeKTOpOB BEKTOPOB U €T0 CBOMCTBA, 3H3 BEKTOPOB M €0 CBOMCTBA; 28
IpoBepouHas paboTa o TEOpUU YMETh: pelIaTh 337a4u Ha
IPUMEHEHNE OJYyYEHHBIX 3HAaHUM.
56 | KommianapHble BEKTOPBI U BBenenue nousatus NHM 3HATh: MOHATHE KOMIUIAaHAPHBIX U 28
57 | HEKOMILJIaHAPHBIE BEKTOPHI. KOMILIAHAPHOCTHU BEKTOPOB, 3H3 HEKOMILIAHAPHBIX BEKTOPOB, 29
PaznoxeHue BEKTOPOB O JI0Ka3aTenbCTBO MPU3HAKA pasJioKeHHe BEKTOpa
JIBYM HEKOJUIMHEAPHBIM, I10 KOMIUIAHAPHOCTHU, TEOPEM O YMETb: pelIaTh 3a/1a4u Ha
TpEM HEKOMILIAHAPHBIM. pas3JIoKEeHUHU BEKTOPA IPUMEHEHHE NOITY4YEeHHBIX 3HAHUH.
58 | Koopaunatsl BekTopa BBenenue noHATus KOOpAUHAT NHM 3HATh: NOHATHE KOOPJIMHAT BEKTOpa 29
59 BEKTOpA, JICHCTBUSI HAJl BEKTOpaMU 3H3 YMETh: pellaTh 3a7a4u Ha 30
B KOOpJMHATAX MIPUMEHEHHE MTOJIYYEHHBIX 3HaHUMH.
60 | YpaBHEHME MIIIOCKOCTH. BBeneHune noHATHs ypaBHEHUS NHM 3HATh: MOHATHE YPaBHEHUS 30
INIOCKOCTH 3H3 IUIOCKOCTH;
YMETh: pelIaTh 3a7auy Ha
MIPUMEHEHHE MTOJyYEHHBIX 3HAaHUMH.
61 | PaccrostHue oT TOUKH 10 BeiBenienue hopMyiibl paccTOSHUS NHM 3HaTh: GOPMYILYy PaCCTOSIHUS OT 31
IUIOCKOCTH OT TOYKH JIO INIOCKOCTH 3H3 TOYKH J0 INIOCKOCTH;
YMETh: pelIaTh 3a7a4u Ha
MIPUMEHEHHE MTOJTyYE€HHBIX 3HAaHUMH.
62 | KourpousHas padora Ned K3 3HaTh: TEMY « EKaPTOBBI 31
KOOP/AMHATHI U BEKTOPHI B
MIPOCTPAHCTBEY.
YMeTh CaMOCTOATENBHO IPUMEHATH
W3y4YEHHBIN TEOPETUUECKUI
MaTepua
63 | 3auer Ne3 «/lexkapToBa K3 3HaTh: TEMY O JIEKapTOBOW CHCTEME 32

cucTeMa KOOpPAMHAT U
BEKTOPbD»

KOOPAMHAT U BEKTOPaX.
VYMeTh: CaMOCTOATEIHLHO
IIPUMEHATHh U3Y4ECHHBIN




TEOPETUYECKHUI MaTepuan

64
65
66
67
68

IHoBTOpPEHME 5 1M

YMeTb NPUMEHSTh U3Y4CHHBIN
TEOPETUYECKUN MaTepHuall IpU
BBIITOJIHCHUM PA3JIMYHBIX
yIpaxHEHUI

32
33
34

YcaoBubie 0003Havyennsi: MTHM — n3yuenne HoBoro marepuana; 3H3 — 3akpernienue HOBbIX 3HaHui; YKII3 — ypok KOMIIJIEKCHOTO IPUMEHEHHUS

3HaHuii; K3 — koHTposas 3Hanuii; [I1IM — noBropenue npoitnennoro marepuana; KY — koMOMHUPOBaHHBIHN YpOK.




JIACT KOPPEKTUPOBKH PABOYE ITPOT'PAMMBI

Knacc

HasBanue paznena, Tembl

[lara npoBeneHus mo
IJIaHy

[IpnunHa KOPPEKTUPOBKU

Koppekrupyromue nencTus

Jlara
MIPOBEICHUS 110

baxty




COI''TACOBAHO
IpeaMeTHasi KOMUCCHS [0 MaTeMaTHKe

IpoTOKOJ Ne
OT «_ » 2015r

COI''TACOBAHO
KOOPJIMHAIIMOHHBII COBET
npejcenaTenab KOOPAMHAMOHHOIO COBETa

OT «_ » 2015~

COI''TACOBAHO
3amecTuTeNnb aupektopa no YBP (BP)

OT «_ » 2015



