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IMosicuuTeILHAS 3aNIMCKA

PaGouas mporpamma 3nekTUBHOrO Kypca «l/30paHHbIe BOIPOCHI T€OMETPUMU» COCTABIIEHA Ha
ocHoBe IIpumepHOil mporpamMmbl U aBTOPCKOM MIporpammsl 3jeKTUBHOro kypca Mcaesa C.B.,
Muponosa M.I'., Hakopenok /I.A., PexaeBa C.B., Hupa T.A. noxa pegakuueir A.O. KopHeeBoii
«30paHHbIe BOIIPOCHI T€OMETPUNY.

HOpMaTI/IBHLIe JAOKYMEHTbBI

Pabouas mporpamma 31eKTHBHOTO Kypca mo reomerpu B 10-11 kiaccax paspaborana
Ha OCHOBAaHMM HOPMATHUBHBIX I0KYMEHTOB:

1. OenepanpHoro 3akoHa oT 29.12.2012 r Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit denepanmmy.

2. ®enepanbroro 3akoHa ot 31.07.2020 Ne 304-03 «O BHecenun u3MeHeHuil B Dexe-
panbHbIA 3akoH «O0 oOpa3oBanuu B Poccuiickoii denepamnumy 1Mo BOIPOcaM BOCIIUTAHHS 00Y-
YAIOIIUXCSI.

3. denepanbHOro rocyJapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHAApTa CPEIHEro OOILIero
oOpasoBanus, yTB. IpruKazoM MuHucTtepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot
12.08.2022 N 732.

JlaHHbBIN ANEKTUBHBIA Kypc npeasaraercs Juisl u3ydeHus ydammmucs 10 - 11x kmaccoB
00111€00pa30BaTeNIbHBIX YUPEXKICHUN U HAIPaBJIeH Ha pacliMpeHue U yriyOleHue 3HaHui yda-
HIUXCS, POYHOE M CO3HATEIHLHOE OBJIQJICHNE CHCTEMON YMEHHUH M HaBBIKOB, HEOOXOAMMBIX IIPU
c/laye HK3aMEHOB M YCIEIIHOM MpOJOJKeHUH o0pa3oBaHus B By3ax. Kypc sBnsercs mpeamer-
HO-OpPUEHTUPOBAaHHBIM. J[11s1 ocBOEHUsI Kypca HE0OX0AMMbl 0a30BblE 3HAHUSA 10 KypCy IUIaHHU-
METPUU OCHOBHOM IKObL. CopepikaHue Kypca 3HAUUTEJIbHO pacliupsieT 0a30BYyIO NMporpamMmy
cpeaneit mkonbl 3a 10- 11-ple Ki1accel W HaINpaBlieHO HAa (OPMHUPOBAHUE U OTPAOOTKY MPAKTH-
YEeCKHUX HAaBbIKOB U YMEHHH ydaIiuxcs.

OcHoBHOH 3a7jauell IIKOJIBHOIO Kypca CTEPEOMETPHUHU SBIISIETCS pa3BUTHE MPOCTPAHCTBEH-
HOT'O MPEJCTAaBJICHUs. M JIOTMYECKOTO MBIIUICHUS ydaumuxcs. [Ipm u3yueHuu crepeoMerpun
IpelyCMaTPUBAETCS] OPraHUYECKOEe COUETaHNE MPOCTPAHCTBEHHBIX MPEICTABICHUIN O CBOWCTBAX
TEJI CO CTPOrO JIOTHYECKUM OOOCHOBAHUEM HX CYILIECTBOBAHMS, a TAaKXKe CHCTEMaTHYecKoe HC-
M0JIb30BaHNE HArSIAHOCTH. [IpocTpaHCTBEHHBIE MpPENCTaBICHUS U JIOTMYECKHE OOOCHOBaHUS
B3aMMOOPTraHU3YyIOT IpYT Ipyra.

3aauu — HEOThEeMJIEMasl COCTaBHAs 4acTh Kypca F€OMETPUH, B YaCTHOCTH CTEPEOMETPHH.
OHM SBIAIOTCS HE TOJBKO OCHOBHOW (hOPMOM 3aKpeIuIeHUs TeOPETHMUYECKOro MaTepuana, u3y-
YEHHOI'0 YYalllMMUCS B LIKOJIE U JIOMa, pEelIeHHe 3a/lad CIOCOOCTBYET CO3HATENbHOCTH 00yde-
HUS, YCTAHOBJICHUIO B3aWMOCBSI3M C JPYTMMH AUCLMIIMHAMM, Pa3BUTHIO IPOCTPAHCTBEHHBIX
MpEJICTaBICHUN yJalIuxcs, HOArOTOBKE UX K MPAKTUYECKON JeSITEIbHOCTH.

OcHoBHasl UeJb Kypca:
o COBCPUHICHCTBOBAHUC 3HAaHUU U YMGHI/Iﬁ ydamuxcs 1mo reoMeTpuun, nmoAroToBKka ux

K yCIEIHOMY peleHuto 3agad EI'D;

3agauu Kypca:

. pa3BUTHE TMPOCTPAHCTBEHHOTO BOOOPAKECHHsI, yMEHHSI MIPEACTABIATH T€OMETPH-
YEeCKHH OOBEKT;

. 3HAKOMCTBO YYalIUXCsl C HECTAHAAPTHBIMU MOJIXO0JAMHU K PEUICHUIO Pa3IMUHbIX
T€OMETPUUYECKHX 3a/1a4;

. COBEPIIICHCTBOBAaHNE HABBIKOB PEIICHMS 3a71aY,

. YCTpaHEHHE MPOOEIIOB B TEOPETHUECCKUX 3HAHUAX OCHOBHOTO KypcCa;

. pacIIMpeHne U yriyoJIeHne 3HaHUN U YMEHHH yJaluXxcs 10 TEOMETPHUH;
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. Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, MATEMAaTUYECKOW UHTYUIUH.
I[Inanupyemble pe3y/bTaTbl 0CBOEHHS Kypca

Nzyuenne kypca «30paHHbIe BONPOCH F€OMETPHUI» B CTapiled IIKOJe JaeT BO3MOXK-
HOCTh 00YYarOIUMCsI JOCTHYb CICAYIOUINX Pe3yJIbTaTOB PAa3BUTHSI.

B nuunocmnom nanpasnenuu:

J c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUSl HAYKH; KPUTUYHOCTb MBIIUICHUS, YMEHUE PACIIO3HABATh JIOTMUYECKH HEKOPPEKT-
HBIE BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

L4 TOTOBHOCTb M CITOCOOHOCTH BECTHU AuaJior ¢ ApyruMu JIroAbMH, JOCTUTATh B HEM
B3aMMOIIOHUMaHUs, HAXOJUTh 06H_[I/Ie Oejii 1 COTpyAHNYATh MU UX JOCTUIKCHUS,
° HAaBBIKHM COTPYAHHUYCCTBA CO CBEPCTHUKAMHU, JCTbMU MJIAJIICTO BO3pacTa, B3pPOC-

JBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIeA0BATEIbCKOM, TPOEKTHOM U
JIPYTUX BUJAX JEATEIbHOCTH;

. TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEHl KU3HU; CO3HATENILHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCJIO-
BUIO YCIICIITHOM MPOQEeCCHOHATBHOMN 1 OOIIECTBEHHOM NEATSIIEHOCTH;

J ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsi ICTETUKY ObITA, HAYYHOTO U TEXHH-
YeCKOro TBOPUYECTBA;
o OCO3HAHHBII BBIOOp OyayuIedl mpodeccun U BO3MOXKHOCTEH peanus3aiu coo-

CTBCHHBIX XM3HCHHBIX IUIAHOB; OTHOIICHUE K MPOPECCUOHATBHON JCATEIBHOCTH KaK BO3MOX-
HOCTH y4YacCTHsSl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX
po0JeM.

B memanpeomemnom nanpagnenuu:

o YMEHHE CaMOCTOSITEJIBHO OIpPENEATh LEIU IEATEIbHOCTH U COCTaBIATh IIAHBI
JESITEIBHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATENb-
HOCTb; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHUS [TOCTABJICHHBIX LIeJIeH U peanu-
3allM1 [JIaHOB JESTeNIbHOCTH; BHIOMPATh YCIIEUTHbIE CTPATETUN B PA3IMYHBIX CUTYalUsX;

. yYMEHHE MPOAYKTUBHO OOIIATHCA U B3aUMOJICHCTBOBATh B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YUMTHIBATh MO3UIUHM APYTUX YYACTHUKOB JIEATENbHOCTH, 3(deKkTuBHO paspe-
1aTh KOH(MIUKTHI,

o BJIa/ICHNE HABBIKAMU MIO3HABATENIbHOM, yUeOHO-UCCIIE0BATENbCKON U TPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMHU pa3pelieHus MpooiieM; ClIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEINb-
HOMY IOMCKY METOJIOB PELIeHMs] MPAaKTUUECKUX 3ajjad, MPUMEHEHHUIO Pa3JINYHBIX METOJIOB IO-
3HAHHUS;

o TOTOBHOCTh M CHOCOOHOCTP K  CaMOCTOSATENIbHOM  MH(OPMALMOHHO-
MO3HABATEJIbHON JI€ATEIbHOCTH, BKJIIOYasi YMEHUE OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOUYHUKAX
UHPOpPMAlLIUY, KPUTHYECKH OLEHMBATh M HMHTEPIPETUPOBATh MH(OpPMAIHIO, MOJyYaeMyl H3
Pa3IUYHbBIX HCTOYHUKOB;

o YMEHHE HCINOIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEX-
Hosoruii (manee — WIKT) B penieHNMM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OPTaHU3AllMOHHBIX
3aja4 ¢ coOJto/IeHneM TpeOOBaHUN SPrOHOMHKH, TEXHUKU O€30MacHOCTH, TMTHEHBI, Pecypco-
cOepesxeHHsl, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€301MacHOCTH;

L4 BJIAACHUC SA3BIKOBBIMU CPEACTBAMU — YMCHHC SICHO, JIOTUYHO U TOYHO U3JIaraTb
CBOIO TOYKY 3pCHUA, UCIIOJIB30BATh aICKBATHLIC A3BIKOBBIC CPCICTBA,
L BJIaJICHUEC HaBbIKaMH MM03HABATCILHOM pe(imeKcm/I KaK OCO3HaHHs COBEPIIACMBIX

}IGI)’ICTBHI;'I " MBICJIMTEJIBHBIX IMMPOLCCCOB, UX PE3YIIBTATOB U OCHOBaHHﬁ, T'paHuIl CBOCTO 3HAHUA U
HE3HAaHUW, HOBBIX ITO3HABATCIIBHBIX 3a4a4 U CPECACTB UX JOCTUIKCHU.



B npeomemnom nanpagienuu:

. c(OpMUPOBAHHOCTH MPEJCTABICHUNH O MaTeMaTUKe KaK YacTH MHPOBOM KyJbTY-
PBI U O €€ MeCTe B COBPEMEHHOM IIUBMIIM3AIMH, O CIOCO0aX OMUCAHUS HA MATEMAaTUYECKOM S3bI-
K€ SIBJICHUH PEaJIbHOIO MUPAa;

J c(OPMHPOBAHHOCTh TPEICTABICHUI O MAaTEMaTHYECKUX IMOHATHAX KaK O BaXK-
HEUIIUX MaTEMaTUYECKUX MOJENSAX, MO3BOJISIOIIMX ONKUCHIBATh U M3y4aTh Pa3HbIEC MPOLIECCH U
SBJICHUS; TOHUMaHNUE BO3MOKHOCTH aKCHOMaTH4YECKOI'0 IOCTPOEHUS MaTEMaTUUECKUX TEOPHIA;

J BJIa/ICHUE METOAAMU J0Ka3aTeJIbCTB U aJTOPUTMOB PEUICHMS]; YMEHUE UX IIPUMeE-
HSATb, IPOBOJIUTH JJOKA3aTEJIbHbIC PACCYKACHUS B X0JI€ PEIICHHUS 3a/1a4;

. BJIQJICHUE HAaBBIKAMHU HCIIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMm MpHU
pelIeHny 3a1au.

J c(OpPMHPOBAHHOCTH MPEJCTABICHUH O HEOOXOAUMOCTH J0KA3aTeIbCTB MPH 000C-
HOBAaHWHM MAaTEMaTUYECKUX YTBEPKICHHM U POJIM aKCHOMAaTUKU B MPOBEICHUU JE€TyKTHBHBIX
pacCyXIECHUI;

J c(OpMHPOBAHHOCTb MOHATHWHOTO armrapara 1o OCHOBHBIM pa3jeiaM Kypca; 3Ha-
HUN OCHOBHBIX TeopeM, (popMya U yMEeHHs] UX NMPUMEHSATh; YMEHHs J0Ka3bIBaTh TEOPEMbI U
HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS 3a1a4;

. c(OpMUPOBAHHOCTh YMEHHUII MOJEIUPOBATh pealbHbIE CUTYyallMM, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH NIOJYYCHHBINA PE3YIIbTAT;
. BJIaJICHUE OCHOBHBIMU IOHATHSIMH O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETpUYE-

CKUX (hUrypax, UX OCHOBHBIX CBOMCTBax; c()OpPMUPOBAHHOCTb YMEHHUsS PAacIO3HAaBaTh HA 4yepTe-
Kax, MOJICNIIX U B PEATbHOM MHpE reOMeTpHIecKue (GUTryphl; MPUMEHEHHE H3yUYSHHBIX CBOIMCTB
reoMeTpudeckux Gpuryp u Gopmyi Ui peleHus reOMeTpUYECKUX 3a/1ad U 3a/ad ¢ IMpaKkTuye-
CKHMM COJIEPKAHUEM.
IInanupyemble pe3yJbTaThbl H3y4YeHUs NIPEIMeETa
B pe3yabTare u3ydeHus 3JIEKTUBHOIO KyPCa 6bIMYCKHUK HAYUUMCAS

o pacro3HaBaTh Ha YePTEkKax U MOJIEIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTD
TpEeXMepHbIE OOBEKTHI C UX ONUCAHUSIMU, U300PAKEHUAMHY;

o OIKCBIBATh B3aUMHOE PACIOI0KEHUE NPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o n300pakaTb OCHOBHbIE MHOTOI'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATE YEPTEXKH 10
YCIIOBHSM 3ajiay;

J pemarh MIaHUMETPUYECKHE U TPOCTEHIINE CTEPEOMETPUUECKHE 3a/1a4 Ha
HaXO’KJeHUE TeOMETPUUYECKUX BEJIMYMH (JUIMH, YTJIOB, IUIOIAAeH, 00bEMOB);

o UCIIOJIb30BaTh MPH PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4 IJIaHUMeTpuiecKue ¢ax-

ThI 1 MCTObI.
BblnyCKHMK noJjayuum 603MO0HCHOCMb HAYUUMDbCA:

L4 MMPOBOAUTDH AOKA3ATCIIbHBIC PACCYKACHUA B XOA€ PCUICHUA 3a1a4;

L4 ONpeaACIATL KOOPAWHATHI TOYKH,; IPOBOAWTE OIICpAllMA HaZl BEKTOPpaMH, BBIYHC-
JTh AJIMHY U KOOPAWHATBI BEKTOPA, YT'OJI MCXKAY BCKTOPaAMU;

L4 HCIIOJBb30BaTh HpI/IO6peTeHHLIe 3HAHUA U YMCHUS B HpaKTI/I‘{eCKOI\/’I JACATCIIBHOCTHU

U IOBCETHEBHOMU KU3HU.

KpaTkoe cogep:kanue yueGHOro npeamera
10 xnace

1. HexoTopsie cBeneHus u3 niaianumMerpuu (7 1)

Tpeyronsauk. [Ipu3Haku paBeHCTBA M 10100US TPEYrOJIbHUKOB. PaBHOOEIpEHHBIN Tpe-
YTOJIbHUK, €0 MPHU3HAaKu U cBoicTBa. Teopema o Meaunane, OuccekTpuce TpeyroibHuka. [Ipue-
MBIl HaxOXJIEHUs MeIuaHbl U OMCCEKTPHCHI B TPEyrojbHUKE. IIpSMOYroyIbHBIA TpeyroibHUK.
CBolicTBO MeAMaHbl, MPOBEJECHHOW K THMIIOTEHY3€ MPSIMOYTOJBHOIO TPEYrojbHUKA. TpPUTOHO-
MeTpHYecKue (pyHKIUH OCTPOTo yria NpSMOYTOJIBHOTO TPEyrojbHHKa. PerieHue TpeyrojibHu-
koB. Teopema cuHYCOB U KOCMHYCOB. PacuinpenHas Teopema CHHYCOB.
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[Tapannenorpamm, Tpamnemus, NpsMOYTOJIbHUK, POMO, KBaJpaT U UX CBOMCTBA U NpPHU3HA-
ku. Teopema Bapunbona. CpenHue NponopryOHaIbHbBIE U CPEIHUE FEOMETPUUECKUE B Tparie-
L1H.

[Tnomans Gurypel. Axkcuomsl miomany. Mcmnons3oBaHue cBONCTBA aIIMTUBHOCTH ILIO-
a1 Npu pa3OMeHUH U JOCTPAauBAaHUMM MHOTOYTrOJbHHMKA. DOpMyIbl A7 BBIYMCICHUS ILJIOLIA-
JIel TpeyroabHUKOB. DOpMyIIbI U1 BBIYMCICHUS TUIOLIAJEH OCHOBHBIX KJIACCOB YETHIPEXYTOJIb-
HUKOB: [1apaJUIEJIOrPaMMOB U Tpanenuil. JloNnoNHNuTEeNbHbIE TEOPEMBI O IUIOIALAX TPEYTOIbHU-
koB. O pa30HeHnu TpeyrojbHUKa Ha paBHOBEIHKKHE. OO OTHOIICHUH TUIOMAICH TPEyTroJbHUKOB,
UMEIOIIUX 10 PaBHOMY YTIy, [0 paBHOH BbicoTe. OO0 OTHOLIEHUM IUIOLIA/EH TPEYTOJILHUKOB C
0OLIMM OCHOBaHHEM U BEPIIMHAMHU, JIEKAIIMMHU Ha MapajyIeIbHON eMy IIPSIMOH.

JlononHUTENBHBIE TEOPEMBI O ILIOIIAASAX YETHIPEXYTOJBHUKOB. O MIomanyu Ipou3Bob-
HOT'O BBIMYKJIOTO YEThIpEXyrojibHUKa. O IUIOMIaau YeThIPEXYTOJIbHUKA CO B3aUMHO IEPIEHIU-
KyJIApHBIMH JuaroHaiasiMu. O miomnaay paBHOOEIPEHHOM Tpareyy Mo BbICOTE, IPOBEIEHHON U3
BepLIMHBI Tynoro yria. Teopema [Tudaropa u ¢popmyna ['epona kak KiIt0YeBOH MOMEHT B pellie-
HUM 33J]ad Ha HaxoxaeHue Iuiomaau ¢uryp. O6 oTHomeHuH miomanei nogo0Hex ¢uryp. Co-
OTHOILEHHSI MEX/y dJIEMEHTaMH (PUTYp MpH BHIYUCICHUH TUIOIIAACH BOUCAHHBIX U OMMCAHHBIX
MHOT'OYTI'OJIbHUKOB.

3ameuaTelibHbIe TOYKU TpeyrojbHuka. OKpyKHOCTh U Kpyr. BennunHa yrina, rpagycHas
Mepa yIya, COOTBETCTBUE MEXAY BEJIMYMHOW YIVIa U JUIMHOM IyTU OKpYy>KHOCTH. [loHsATHE MHO-
rOyroJIbHUKA, BIIMCAHHOTO WJIM ONKCAHHOTO OKOJIO OKpY)XKHOCTH. CBOWCTBa 3THX KOH(pHUTYpa-
nui. Teopema IItonomes. BnyucanHble 1 oNMcaHHBIE OKPY’KHOCTH NPABUIIBHOIO MHOTOYTOJIBHU-
ka. @opmyJIbl 111 BBIUUCICHUS PAJUyCOB BIMCAHHBIX U OIMCAHHBIX OKPYXKHOCTEW OKOJIO Tpe-
YTOJILHUKOB (B TOM YHCJIE, YTOUHEHHBIE JUIS YaCTHBIX cilyyaeB). [IpaBuiibHbIE MHOIOYTOJIBHUKH.
IInomane Kpyra u CeKTOpa U JJIMHA OKPYKHOCTH.

Teopembl UeBsl 1 Menenas. [loHsTHe OMOPHOro 3JIeMEHTa U MMUHHUMAJIBHOIO 0a3uca B
pelIeHNN TEOMETPUYECKOM 3a1a4H.

2. B3aumHoe pacnoJiokeHne NPsIMbIX U Mi10ckocTei (6 1)

B3aumHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE, MPSIMOU U INIOCKOCTH, IJIOCKOCTEM.
OproroHanbHasi IPOEKLMs U MOCTPOEHUE Ha MPOEKIIMOHHOM uepTexke. Teopema o Tpéx meprieH-
JUKyJsipax. PaccTosiHue OT TOUKHM O NPSIMOM, OT TOUKM A0 IUIOCKOCTH. PaccrosiHue ot mpsimont
JI0 TIOCKOCTU. PaccTosiHMe Mexay NapajuleIbHBIMU IJIOCKOCTSAMHU. YTOJI MEXAYy HpPSIMBbIMU B
IIPOCTPAHCTBE; YTOJI MEXAY IPSAMOM U INIOCKOCTHIO.

[Ipu3Hak ckpemmBaromMXCcs NPSIMbIX B IPOCTPAHCTBE, OCHOBHBIE CBOMCTBA.

Yetbipe METO1a BEIUMCIIEHHS] PACCTOSHUS MEXYy CKPEIIUBAIOIIUMUCS MPSIMBIMU:

o KaK JUTMHBI IOCTPOEHHOT0 00ILEro NepreHIuKyspa,

¢ KaK pacCTOSHMSI MEXKIY IMOCTPOCHHBIMU IMapajUIeIbHBIMU IUIOCKOCTAMH, COIEp-
YKAIIUMHU UCXOHBIE TIPSIMBIE,

o KaK pacCTOSHMs OT TOYKM Ha OJHOW M3 CKPEUIMBAIOLIMXCSA MPSAMBIX 10 Mapai-
JIENIbHOM IJIOCKOCTH, Ha KOTOPOI HAXOJUTCS BTOpAsi CKPELMBAIOLIAsACS NpsMas;

o METOJI OPTOTOHAJILHOTO TPOEKTUPOBAHMUS;

o ITOPUTM MPUMEHEHUSI METOJ]a OPTOrOHAIBHOIO TPOEKTUPOBAHHUS.

3. 3aga4u HA MOCTPOEHHE CeYEeHNsI MHOTOTPAHHNKOB. BhIuHC/IeHHEe DJIeMEHTOB ce-
YeHHUs M ero nmjaomanu (9 4)

AKCHOMBI CTEPEOMETPUH U CIIEICTBUS 3THX AKCHOM B PEIICHUH CTEPEOMETPUUECKUX 3a-
Jlay Ha roctpoeHue. Hekoropsle npaBuia noctpoeHus ceuenus. [loctpoenue ceuenus, npoxo-
JIAILIETO Yepe3 TPH 3alaHHbIE TOUKH, HE Jexanue Ha ogqHou npsamoid. [loctpoenne ceuenus,
MIPOXOIALLIET0 Yepe3 3aJaHHYIO MPSIMYIO U HE JISKALLYIO HAa HEW TOUKY.

Pemienue 3amay Ha OCTPOCHUE CEUEHUH MHOTOTPAHHUKOB C YCJIOBHUSIMH IapajuiebHO-
cru. IlocTpoenue ceueHus, MPOXOIAILLIETO Yepe3 3aJaHHYI0 MPAMYI0, MapaJule]bHO APYrou 3a-
JaHHOU mpsiMoi. [TocTpoeHune ceuenusi, MpoXoasIIero yepes 3aJaHHy0 TOUKY, MapajiIeIbHO 3a-
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JAHHOW TIOCKOCTH. [locTpoeHue ceueHus:, MPOXOISINEro Yepe3 3aJaHHyI0 TOUKY HapalieIbHO
Ka)KHOﬁ n3 ABYX CerIJ_[I/IBaIOIJ_II/IXCSI HpHMLIX. MeTO,Z[ CJICOOB: TpI/I OHOpHLIe 3aga4yu ME€Toaa CJiic-
JIOB, TIOCTPOCHHE CEYCHHI MHOTOTPAHHHUKOB. MeToJi BHYTPSHHMX MPOCKIMI: OMOpHAas 3ajaaya,
IIOCTPOEHUE CEYCHU MHOTOIPAHHUKOB M KPYIUIBIX Tel. [IpreMbl BBIUMCICHUS 3JIEMEHTOB Cede-
HUS, €ro MepuMeTpa M IUIOIAJN IIPH PEIICHUH 3a/1a4 IMOBBIIICHHOTO YPOBHS CIIOXHOCTH, a TakK
ke 3ama4d EI'D.

4. MHororpannsbie yrisl (8 1)

ITonatue o MHOrorpaHHom yrie. TpexrpaHHblil yron. DIeMeHThl TPEXTPAHHOTO U MHO-
TOTPAHHOIO YIJIOB, MHOTOTPaHHMKA, OIPEJEICHNE BBIIYKJIOI0 MHOIOTpaHHOro yria. ColicTBa
IUIOCKUX YIJIOB MHOTOIpaHHOro yria. Teopema CHHYCOB U KOCHHYCOB JUIsl TPEXTPAHHOIO yIJa.
Teopema o Tpex cuHycax u e€ cinencrtBue. lIpumenenue TeopeM CMHYCOB U KOCHHYCOB TPEX-
I'PAHHOIO YIJIa MPU PELIEHUH 3a/1a4 [TOBBIIIEHHOTO YPOBHS CII0KHOCTH, a Tak ke 3a1a4 EI'D.

5. Bextopsl B mpocTpancTBe. MeToa koopauHar (3 4)

JlononHeHue Teopuu BEKTOPOB. BekTopHbIM MeTon peuieHus 3anad. [Ipumenenue teo-
pUHM BEKTOPOB IIPY PEIIEHUM LIKOJBHBIX 3a/ad IO T'€OMETPUH, 33]a4 IOBBIIIEHHOTO YPOBHS
CJIOJKHOCTH, a Tak ke 3amay EI'D.

JlexapToBbl KOOpAMHATHBIE cucTeMbl. KoopaunaTs! Touek. IloHsaTHe KoOopanHaTHOTO Me-
TO/a. YpaBHEHHE T€OMETPUUECKUX OOBEKTOB B JIEKAPTOBOM MPSAMOYIOJIbHOW KOOPAUHATHOU CH-
creme. CkalsipHOE NPOU3BENEHUE BEKTOPOB. [IpuMeHeHHE KOOpAMHATHOIO METOAA PELICHUs
HIKOJIBHBIX 3aJ1a4 [0 T€OMETPHH, 3a/1a4 IOBBIILIEHHOTO YPOBHS CJI0KHOCTH, a TaK ke 3aja4 EI'D.

6. UTtorooe nosropenue (1 4)

11 kacc

1. Pemmienne HecTaHAApPTHBIX 3a/1a4 IVIaHUMeTpHH (5 9)

3ajauy, permaemMple METOIOM IUIoIaneil. MeTox JONOIHUTENbHBIX TOCTPOeHUH. MeTo
BCIIOMOTATENbHBIX (UTYp, MONYYEHHBIX C TOMOIIBIO0 «CHPSAMICHUS». METo INepeKpanBaHHS
burypsl B paBHOBENMKYIO eil purypy. Meroa cpaBHeHus miomaaeil puryp. Meron neperpyi-
MAPOBKY TIoniagaei. Meroa nepekphIBarOIIMXCS MTONIAAEH.

3agaun Ha MojoOMe TPEYroJbHUKOB M MPONOPLUOHATIbHBIE OTpe3Ku. [IponopiiroHas-
HbIE OTPE3KHU Ha CTOpOHaX yria. PaBHbie oTpe3ku Ha cTopoHax yria. Teopema daneca. [Togodue
TpeyroibHUKOB. CyliecTBOBaHHE MOJOOHBIX TPEyTroJbHUKOB. [Ipu3HaKku mogodus TpeyrojabHU-
koB. OCHOBHOE CBOMCTBA MOJOOHBIX TPEYTOJHLHUKOB. Teopema 00 OTHOIICHUH IUIOIMIAEH TO-
NOOHBIX TpeyronbHUKoB. [logobue yerbipéxyronbaukoB. [logobue ¢uryp u ux cpoiictBa. Me-
TOJ, TTOI00HUSI.

3anauu, TpeOyrolue JOMOMHUTEIbHOro nocrpoenus. IlpoBenenue npsmoil mapasniens-
HOM WJIM MEPIECHINUKYJIIPHON OJHOM M3 MMEIOUIMXCs. Y IBOCHHE MEJIMaHbl TPEYrOJIbHHUKA C Iie-
JbI0 JOCTPOUTH TPEYTOJBHUK 10 Mapajuienorpamma. [IpoBereHue BcrioMoraresbHOM Ouccek-
TpuChl. TUNHMYHBIE TOMOIHUTEIbHBIE MOCTPOCHUS JUIsl Tpameuuu. J(omoiaHUTEIbHBIE MOCTPOE-
HUS, CBSI3aHHBIE C OKPYKHOCTBIO.

3anaun ¢ okpyxHocTaMuU. [Ipsmas Cumicona. TpeyroapHUK, BIUCaHHAs U BHEBIHMCAH-
Has OKpykHOcTH. KoMOMHAaIus TpeyrojibHUKa, BIUCAHHOW M OMUCAHHOW OKpYXHOCTeH. B3anm-
HOE PACIIOJIOKEHHUE 3aMeUaTeNIbHbIX TOUYEK TPEYroJIbHUKA. MeTo1 BCIIOMOraTeIbHOM OKpPYXKHO-
cti. O0mmue KacaTenbHbIE K JIBYM OKPYKHOCTSAM. 3a7iaudl Ha J0Ka3aTesbCTBO. 3a/layMd Ha reo-
METPUYECKUE MECTA TOUEK.

3anaun Ha Teopembl Menenas, Yessl u Ctroapra.

2. MHOrOrpaHHMKHM M UX cBolicTBa (6 1)

[Tonsatne mHororpanHuka. Teopema Oiunepa. Ilnomans MOBEpXHOCTH MHOTOIPAaHHHKA.
Meroapl HaX0XKIECHMS IUIOLAAM IOBEPXHOCTU MHOIOIPAHHHUKA: IOJTAIIHO-BBIYMCIIUTEIbHBIN,
IIPUMEHEHNEM TE€OPEMBI O IUIOIIAJM OPTOTOHAIBHON IMTPOEKIIUN MHOTOYTOJIbHUKA.
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[Tpusma. Ipsimas u HakmoHHas npusMa. [lapamnenenunen. [IpsMoyroybHBIN Mapaniene-
nunen. Ky6. Cummerpuu B kyOe u napauienenunesne. Juaronans npsMOyroJibHOTO Mapasiierne-
nunena. HaxokaeHue paccTOSHUS MEXIy BEpUIMHAMU MHOrOyrojbHuUkKa. HaxokaeHue yria
HaKJIOHA MEXJY JHArOHAJIbI MapajulelieUNeqa U IJIOCKOCThIO, COJIEPKAILYI0 I'pPaHb MHOTO-
rpaHHuKa. @opMyIIbl HAXO0XKICHHS TUIOINIAIeH TOBEPXHOCTH TeJl, 00pa30BaHHBIX ABYMS M OoJiee
MPSIMOYTOJIbHBIMHU TapajlieNIenuIeIaMu.

[Tupamupa. Pa3éprka MHOrorpanHuka. llnomaan mnoBepXHOCTEH MHOTOIPAHHUKOB.
[IpaBunpHbIe MHOTOTpaHHUKU. CBOMCTBA MPABUIBHBIX MHOTOTPAHHUKOB M UX MPUMEHEHHs. Me-
TOJ TETpa’Apa MPU HAXOXKICHUM YIJla MEXIY CKpPEHIMBAIOIIUMUCS NpsAMbIMU. Haxoxnenue yr-
JIOB MEX/1y IPSIMBIMHU Ha MOJIETISIX MPU3M U TUPAMUIL.

OnpeneneHre ceYeHruss MHOTOTPAaHHUKOB. TPy OCHOBHBIX METOJIa MOCTPOEHUSI CEYEHUI
MHOTOTPAaHHHKOB: METOJI CJIEIOB, METOJI BCIIOMOTATEeNbHBIX CCUCHUH, KOMOMHUPOBAHHBIN Me-
TOJl, METOJ] BBIHOCHBIX YEPTEKEH.

Haxosxenue miomaay cedeHuil B MHOTOrpaHHUKaX. MeTos pa30reHus U IOMOJTHEHHUS.
Pemenue 3agad ¢ MOMOIIBI0O OCHOBHBIX (hOPMYJI ILIOMIAe MHOTOYroJbHUKOB. HaxoxneHue
TUTONIA/IA CEYCHHU B MHOTOTpaHHHKaX (0€3 MCIOIb30BaHUSI TEOPEMBI O TUIOIIAIA OPTOTOHAIb-
HOM IIPOEKIIMM MHOTOYTOJIbHUKA).

Haxosxnenue tuiom@aan ce4eHuil B MHOTOTPaHHHUKAX (C MPUMEHEHHEM TEOPEMbI O ILIO-
a1 OPTOTOHAIBHOU MPOEKIIMA MHOTOYTOJIbHUKA).

3amauu o crepeomerpuu u3 EI'D, cBsaA3aHHbIC ¢ MapasuienenuneoM, TupaMuaIou.

3. Tena Bpamenusi. KoMOuHAMM MHOTOTpaHHUKOB U KPYIabIxX Teda (10 u)

Hunmunap. Konyce. Chepa u map. [lonstue niomaau noepxHocty. Ilnomaan 60koBbIX
NOBEPXHOCTEN IWIMHIpPAa U KOHYca, IUIOIIAJb NOBEPXHOCTH IlIapa U ero yactei. Teopemsl o
LIEHTPE U paJiuyce BIUCAHHBIX M ONMMCAHHBIX cepax B pasinyHbIX komMOuHauusax. Coepa, onu-
caHHas OKoJIo mpu3Mbl U nupamuel. Cdepa, BnucanHas B npusMy u nupamuny. KacarenpHas
IUIOCKOCTh K cdepe. HectanmapTHble 3a1aun KOMOMHAIIMKM MHOTOrpaHHuKa U cepbl. KomOuna-
uu cdep.

3agauu no crepeomerpun u3 EI'D, cBsi3aHHbBIE ¢ WIMHAPOM, KOHYCOM, chepoit.

4. O0bémbl Tea (7 u)

O0BEéM napannenenunena, Npu3Mel, nupamuasl. O6beM HUIMHAPA, KOHYyCca, mapa. O0b-
€M I1IapoBOro cerMeHTa u cekropa. ®opmyisl Cumncona, [lanna-I'tonsaena.

CBoiicTBa MHOTOIpaHHHMKOB, CBSI3aHHBIX C UX 00BbEMaMu: 00BEMbI MUPAMU[] C PABHBIMU
BBICOTaMH; 00bEMBI MUPAMHUJT C OOIITUM OCHOBAaHWEM; OTHOIIEHUSI 00HEMOB TTOTIOOHBIX TeJ, 00b-
€MBbl TETPadAPOB, UMEIOLIUX PaBHbIE TPEXI'PAHHBIE YIJIBI; CBOMCTBO IIOCKOCTH, MPOXOASILEN
yepe3 pedpo TeTpaspa U cepeuHy MPOTUBOIOIO0KHOTO pedpa TeTpasapa.

3anauu no crepeomerpun u3 EI'D, cBsa3anHbIE ¢ 00BEMOM.

5. OcHoBbI aHanUTHYECKOH reomeTpun. KoopauHaTHoO-BeKTOpPHBIH MeToA (64).

BexToprel u koopaumHatel B mpocTpaHcTBe. OOmiee ypaBHeHue mnpsmoil. HopmanbHbli
BEKTOp NpAMOM. YpaBHEHHUE NPSAMON ¢ yIIOBbIM KO3((DUIIMEHTOM. Y paBHEHUE NPSAMON B OTpe3-
kax. Hampasnsromuii BeKTop npsAMoi. BzauMHoe pacnosnoxeHne NpsMbIX B IPOCTPAHCTBE. YTOI
MEXIY NPSAMBIMU B IIPOCTPAHCTBE. PaccTossHUE OT TOYKM A0 NpsAMOU. PaccrosiHue Mexay AByMs
MPSIMBIMH.

B3anMHOe pacriosnoxenue npsMOH IJIOCKOCTH B IPOCTPAHCTBE. Y PaBHEHUE IUIOCKOCTH,
HOPMaJIbHBIA BEKTOP MIOCKOCTH. O0IIMe TOYKU NPSAMOI U TUIOCKOCTH. YTOJI MEXIY MPsIMON U
IIJIOCKOCTBIO. Y CIIOBHUE MApPAJUIEIBHOCTU MPSMOM U IUNIOCKOCTH. PaccTosiHMe OT TOYKM 10 ILIOC-
KOCTH B KoopAnHaTax. [[ppyMeHeHrne KOOpAMHAT K PEIEHUIO 3a7a4 110 CTEPEOMETPUH.

B3anMHOe pacnonoKeHue INIOCKOCTEN. YTOI MEXKY IUNIOCKOCTSAMM.

TEMATHUYECKUM ILJIAH
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10 xaacc

Ne Tema Koxa-Bo
4acoB
1 HekoTopsle cBeieHNs 3 TUIaHUMETPUH 7
2 B3aumHoe pacnonoxeHue NpsiMbIX U IJI0CKOCTEN 6
3 3amaun Ha MOCTPOEHHE CEUYEHUS] MHOTOTPaHHUKOB. Bhruncienue sinemeH- 9
TOB CEUEHUS U €ro IJIOMAAH
4 MHoOrorpaHHble YIiibl 8
5 BexTops! B mpocTpancte. MeToa KoopanHaT 3
6 HToroBoe noBTOpeHme 1
UTOI'O 34
11 kacc
Ne Tema Koua-Bo
4acoB
1 Pemennie HecTaHAAPTHBIX 33124 MJIAHUMETPUH 5
2 MHOrOrpaHHUKH U UX CBOMCTBA 6
3 Tena Bpamenus. KomOuHamm MHOTOTpaHHUKOB M KPYTJIBIX Tl 10
4 OO6BEMBI TET 7
S OcCHOBBI aHAJIMTUYECKON reoMeTpun. KoopmHaTHO-BEKTOPHBII METO 6
NTOI'O 34




KasnenaapHo-TemaTuyeckoe nmianuposanue 10 Kiacc

No Hara Tema ypoka Konnue- DJIEMEHTHI COICPKAHMS, [Inanupyembie pe3ybTaThl:
ypoka CTBO Ya- NPAaKTUYECKHE PAOOTHI JTUYHOCTHBIE
COB IpeIMETHBIE
METaIpeIMETHbIC
HexoTtopsie cBenenust u3 miannmerpuu (7 4)
1 O6o06menne Kypca mia- 1 [Tpusnaku paBeHcTBa | | JINUHOCTHBIE: TOTOBHOCTH W CIIOCOOHOCTB
HuUMeTpuu. Pemenue noxoous TPEYTOJIbHUKOB. | BECTH JUAJIOT C APYTHMMH JIOAbMH, JOCTUTATh
OTIOPHBIX 3a/1a4 10 TEME: PaBHOOeIpeHHBI  TpEyroiyib- | B HEM B3aWMOIIOHMMAHUS, HAXOAUTh OOIIUE
TpeyroabHuk» HUK, €ro MpPU3HAKM M CBOM- | €M U COTPYAHMYATH Ui UX JOCTHXKEHHUS,
crBa. buccekrpuca, MenuaHa | KpUTHYHOCTh MBIIIICHHUS, YMEHUE pPaclo3Ha-
U BBICOTa  TPEYTOJIbHUKA. | BaTh JIOTHYECKH HEKOPPEKTHBIC BbICKA3bIBa-
[IpsIMOYTONBHBIN  TPEYTOJib- | HAS, OTIIMYATh THIIOTE3Y OT (haKTa;
HuK. CootHomenuss wmexnay | IlpeamerHsble:
CTOPOHAMH W YTJIaMHU TPSIMO- | BIIQJICHUE METOJaMH JI0Ka3aTelIbCTB U aJro-
YTOJILHOTO TPEYTrOJIbHUKA. | pUTMOB DELICHUS; YMEHUE MX NPUMEHSATH,
Teopema [ludaropa. Teopema | IpOBOAUTH AOKa3aTEIbHBIE PACCYXKICHUS B
CHHYCOB U KOCUHYCOB. X0€ peleHus 3ajaad; chOpMHUPOBAHHOCTD
2 O60061eHue Kypca mia- 1 [Mapannenorpamm, Tpamnenus, | MIOHATUMHOIO ammapaTa 110 OCHOBHBIM pas3-
HUMeTpHHu. Pemenue MPSIMOYTOJIbHUK, POMO, KBajl- | IelaM Kypca N€OMETPUH; 3HAHHS OCHOBHBIX
OTIOPHBIX 3a/1a4 110 TEME: paTr ¥ WX CBOMCTBA M MpHU3HA- | TEOpeM, (HOpMyJ U yMEHHsI UX NPHUMEHSTH;
«YeThIpEXYTroIbHUKI KH. YMEHHUSl JIOKa3bIBaTb TEOPEMBbl M HAaXOJUTh
3 O06o0meHue Kypcea nia- 1 [Tnomans GUrypsl. AKCHOMBI | HECTAaHIAPTHBIE CIIOCOOBI PEIICHUS 33/1a4;
HUMeTpuH. Pemenne rrontazau. [hnomamm Tpe- BJIaJICHHE OCHOBHBIMU MOHSATUSAMHU O TUIOCKHX
OTIOPHBIX 3a/1a4 110 TEME: yroJbHUKA, MapajieiorpaM- | TEOMETPUYECKHX  (QUIypax, HMX OCHOBHBIX
«[Tnommamu» Ma, Tpanenuu, pomoa, nps- cBOMcTBaX; c(OPMUPOBAHHOCTh YMEHUS pac-
MOYTOJIBHHKA, KBaJpaTa. MO3HABATh Ha YepPTeKaX, MOJICISIX U B pealb-
Teopema IIudaropa u pop- HOM MHpE TeoMeTpuyeckue (purypsl; npume-
MmyJia 'epoHa. HEHHME M3YYCHHBIX CBONCTB T€OMETPHUYECKUX
4 O06o0menne Kypca mia- 1 OxpyxHocTb u Kpyr. Kaca- ¢uryp u dpopmy Juis penieHrs reoMeTpude-

HUMETPUMU. Pemenne

TeJIbHas K OKPYKHOCTH. L{eH-

CKHUX 3aJjad U 3a71a4 C MPAKTHYICCKUM COACP-




Ne Hara Tema ypoxka Konnue- DnEeMEHTHI CoAepKaHus, IInanupyemslie pe3yJIbTaThl:
ypoka CTBO 4a- IPAaKTUYECKHE PAOOTHI JTUYHOCTHBIE
COB IpeIMETHBIC
METaIlpeIMETHbIE
OTIOPHBIX 33/1a4 10 TeMeE: TpaJjbHBIC U BIUCAHHBIC YTIIbI. | )KaHHEM;
«OKpY>KHOCTb» Brniucanssle U onucaHHble MertanpeameTrHbie:
MHOTOYTOJIbHUKH. YMEHHE CaMOCTOSITEIbHO ONPEICNATh LU
5-7 Pemenue HecTaHmapTHBIX 3 [ToHsTHE OMOPHOrO 3JEMEHTa | CBOEr0 00y4YeHus, CTaBUTh U (POPMYJINPOBATH
3a7a4 TNIAHUMETPHH U MHHUMaabHOTO O6asuca B | A ceOs HOBBIC 3amaud B yué€be u IO-
pEIICHHH  T€OMETPUYCCKOM | 3HABATEIIBHON JEATEIBHOCTH, Pa3BUBaTh MO-
3amaqr. MeToAbl peIIeHUs | TUBBI M HMHTEPECHl CBOEH I1I03HABATEIbHOU
3ajau. JeSITENbHOCTH;
[IpoBepouHas paborta.
B3aumHOe pacnoJiozkeHne NPSIMbBIX H ILI0CKOCTE# (6 1)
8-9 [Ipsimble U TIIOCKOCTH B 2 B3aumHoe pacnonoxeHue JInuHocTHBIE:

IIPOCTPAHCTBE. IPSIMBIX M MJIOCKOCTEN. Teo- | KpUTUYHOCTh MBIIIJICHHUS, YMEHHE paclo3Ha-
pema o TpEX MeprIeHANKys- |BaTh JIOTHYECKH HEKOPPEKTHBIC BHICKAa3bIBa-
pax. Yroa Mexay npsiMbIMH, | HUSI, OTJIMYATh TUIOTE3Y OT (haKTa;

MPSIMOM U TUIOCKOCTBIO. Pac- | HaBBIKKM COTpyAHHMYECTBA CO CBEPCTHUKAMH,
CTOSTHUE OT TOYKH JI0 MPSIMOH, | B3pOCIIBIMU B 00pa3oBaTeNbHON, OOIIECTBEH-
OT TOYKH JI0 TNTIOCKOCTH. Pac- |HO TmoOe3HOM, y4ueOHO-HMCCIea0BaTEeIbCKOM,
CTOSTHUE OT MpPSIMOH J10 TUIOC- | MPOEKTHOM M IPYTUX BHJAX AEATEIbHOCTH;
Koctu. PaccrosiHne Mexy IIpexmeTHbIe:
napajieIbHbIMU TUIOCKOCTS- | cCQOPMHUPOBAHHOCTh YMEHHMI MOJICIINPOBATh
MH. peanbHbIe CUTYalluH, UCCIIE0BATh IIOCTPOCH-
10-11 OpToronaibHas IpoOeK- 2 OpTtoronanbHasi IPOEKIIH HbI€ MOJIEJIN, UHTEPIIPETUPOBATH MOJY-
LISl ¥ IOCTPOCHHE HA TOYKH Ha TUIOCKOCTh, (QUTYpBI | YEHHBIN PE3YJIbTAT;
MIPOSKIIMOHHOM YepTexe Ha IJIOCKOCTb BJIaJICHHE OCHOBHBIMM HMOHATHSAMH O TUIOCKHX
12-13 Paccrosinue MEXy 2 IIpu3HaK CKPENMBAIOIUXCA | M IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (u-
CKPELIMBAIOIIUMHCS OpAMBIX B IPOCTPAHCTBE, OC- |Typax, HX OCHOBHBIX CBOWCTBaX; cop-

MIpsAMBIMHA

HOBHBIE CBOMCTBA.

MHPOBAaHHOCTb YMEHHs pacliO3HaBaTh HA 4ep-
TeXaxX, MOJCIIAX U B PEAIBHOM MUPE IeOMeT-
pudeckre GUrypbl; NpUMEHEHHE H3yYEHHBIX
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Ne Hara Tema ypoxka Konnue- DnEeMEHTHI CoAepKaHus, IInanupyemslie pe3yJIbTaThl:
ypoka CTBO 4a- MpaKTHYeCKHe paboThl JUYHOCTHBIE
COB IpeIMETHBIC
MeTanpeIMeTHbIE
CBOWCTB reoMmerpuueckux ¢Guryp u (Gopmyn
JUISL peLIeHHUs] TeOMETPUUYECKUX 3a/1ad U 3a/1a4y
C TMIPaKTHYECKUM COJIEPKAaHHEM;
MeTanpeameTHble:
YMEHHUE CaMOCTOSTENILHO IUIAHUPOBATH IyTH
JOCTUXKEHHS 1IeJiel, B TOM YHCle ajlbTepHa-
TUBHBIC, OCO3HAHHO BBIOMpATh Hanboiee -
(dekTuBHBIE CIOCOOBI pEIIeHUs YYEeOHBIX H
II03HABATENBHBIX 33/1a4;
3a1auM HA MOCTPOEHHE CeYeHHs] MHOTOTPAHHUKOB. BblunciieHne 3J1eMeHTOB ceueHHusl U ero miaomamu (9 )
14-18 CeueHne MHOTOIpaHHU- ) Hekoropsie npasuna nocrpo- | JInuHoCTHBIE:
KoB. Metoj cnenoB eHus ceueHus. Meron cie- TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO, B
JIOB: TPU OTIOPHBIC 3a7a4 TOM 4YHCJIE CaMOOOpa30BaHUIO, HA MPOTSHKE-
METO/Ia CJIEJIOB, IOCTPOCHHE | HUU BCEU KHU3HU; CO3HATEILHOE OTHOIIIEHUE K
CEUEHHII MHOTOTPaHHHUKOB. HETIPEPHIBHOMY OOpa30BAaHUIO KaK YCIOBHUIO
Metosa BHyTpEHHUX MPOEK- yCIenHOM  npogeccHOHaIbHOW U 001e-
U ONOpHAs 33aj1a4a, 1o- CTBEHHOMU JeSITEITLHOCTH;
CTPOEHHE CEYECHUN MHOTIO- IIpeamerHsbIe:
TPAaHHHUKOB M KPYTJIBIX TEL. c(OPMHPOBAHHOCTh TOHSATHUIHOTO armapara
[IpakTuyeckas pabora II0 OCHOBHBIM pa3zfellaM Kypca Ie€OMETpHH;
19-22 Pemenue 3agau Ha BbI- 4 [Ipuembl BeIUUCIIEHUS 3I1€- 3HAHUS OCHOBHBIX TeOpeM, GOpMYJl U YMEHUs

YUCJIEHWE IUIOIIAJIEN ce-

YeHUU

MEHTOB CE€YEHHsI, €TO NEepHU-
METpa U IUIOMWAIU MIPU penie-
Hue 3anad EI'D nmoBeIIeHHO-
r0 YPOBHS CJIOKHOCTH.
[IpoBepounas pabora

UX NPUMEHATH; YMEHUS 10KA3bIBaTh TEOPEMBI
U HaXOJWUTh HECTaHJAPTHBIE CIIOCOOBI pelle-
HUs 3a/1a4;

MeranpeamMeTHble:

YMEHUE COOTHOCUTBH CBOM JEUCTBHUS C IJIaHU-
PYEMBIMH pe3yJbTaTaMHU, OCYLIECTBIATh KOH-
TPOJb CBOEH NEATEIILHOCTH B IPOIECCE JI0-
CTH)KEHHUS pe3yJIbTaTa, ONpPeNessiTh CIocoObl
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Ne Hara Tema ypoxka Konnue- DnEeMEHTHI CoAepKaHus, IInanupyemslie pe3yJIbTaThl:
ypoka CTBO 4a- IPAaKTUYECKHE PAOOTHI JTUYHOCTHBIE
COB IpeIMETHBIC
METaIlpeIMETHbIE
JEHCTBAN B paMKaXx IPEUIOKEHHBIX YCIOBHM
U TpeOOBaHUN, KOPPEKTUPOBaTb CBOM JEH-
CTBUSL B COOTBETCTBUHU C M3MEHSIOLIEHCS CH-
Tyauuen;
MHororpannsie yrisl (8 1)
23 MHororpaHHble yIibl 1 IloHATHE O MHOTOTpaHHOM JInyHocTHBIE:
yrie. TpexrpanHbli yrou. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO,
DeMeHTBl TPEXIPaHHOIO U B TOM YHCJIE caMOOOpa30BaHMIO, HA MPOTs-
MHOTOTPaHHOTO yIJIOB, MHO- | )KEHUM BCEH JKU3HM; CO3HATEIbHOE OT-
rorpaHHMKa, ONpeJIeJIeHUe HOILIEHHE K HENpepbIBHOMY 00pa30BaHUIO
BBIITYKJIOTO MHOTOI'PaHHOI'O KaK yCIIOBHIO YCIICHIHOHM Mpo(hecCHOHaTbHON
yrina. CBoiicTBa INIOCKUX Y- | U OOLIECTBEHHOM 1EATEIbHOCTH;
JIOB MHOTOTI'PAHHOTO yIJa. KPUTHUYHOCTb MBIIUIEHUS, YMEHUE PACIIO3HAa-
24-25 Teopema cuHycoB st 2 Teopema cUHYCOB JiJIsl TpeX- | BaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBa-
TPEXIPaHHOTO YIJIa. rpanHoro yria. Teopema o HUS, OTJIMYATh TUIIOTE3Y OT (aKTa;
Tpex cunycax u e€ cinenctaue. | Ilpeamernbie:
26-27 TeopemMa KOCHUHYCOB JIst 2 TeopeMa KOCUHYCOB TSt c(hOpMUPOBAHHOCTh TOHSITHIHOTO ammapara
TPEXTPAHHOTO yIJa. TPEXTPAHHOTO YIJIA. II0 OCHOBHBIM pa3zfiellaM Kypca I€OMETpHH;
28-30 Pemenne HecTaHIapTHBIX 3 [IprMeHEHNE TEOPEM CHHYCOB | 3HAHUS OCHOBHBIX TeopeM, (Gopmyn u yme-

3aaa4 CTCpCOMETPUHN

U KOCUHYCOB TPEXTPAHHOI'O
yIJIa IPU PELICHUH 3a/1a4 I10-
BBILICHHOTO YPOBHS CII0KHO-
CTH, a Tak xe 3aga4d EI'D

HUS UX IPUMEHATH; YMEHUS JOKa3bIBaTh TEO-
peMBbl U HaXOAWTh HECTAHAAPTHBIE CIOCOOBI
peleHns 3a1a4;

MertanpeameTrHble:

YMEHHME OLICHMBATh IPABHIJIBHOCTH BBINOJIHE-
HUsl yuyeOHOM 3a7a4uu, COOCTBEHHbIE BO3MOXK-
HOCTH €€ pelIeHus;

BJIa/ICHE HaBbIKaMU IIO3HaBaTeNbHOM, yueo-
HO-HCCJIEIOBATENIbCKON U TPOEKTHOW Jes-
TEIbHOCTH, HABBIKAMHU pa3pelieHust npobieM;
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Ne Hara Tema ypoxka Konnue- DnEeMEHTHI CoAepKaHus, IInanupyemslie pe3yJIbTaThl:
ypoka CTBO 4a- MpaKTHYeCKHe paboThl JUYHOCTHBIE
COB IIpEeIMETHBIE
MeETalpeAMETHBIC
CHOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSTEIb-
HOMY IIOMCKY METOJOB PEIICHUS MpaKTH4e-
CKHX 3a/la4, IPUMEHEHUIO Pa3IMYHbIX METO-
JIOB IIO3HAHUS,
BexTopsl B npocTpancTBe. MeToa koopauHar (3 1)
31 [IpuMeHeHne BEKTOpPOB K 1 JlononHeHne Teopux BEKTO- JInuHoCTHBIE:
pELIEHUIO 3a/1a4. poB. BekTtopHbIii MeTON pe- TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C
meHus 3aaad. [lpumenenue JPYTUMHU JHOJbMHU, JOCTUTaTh B HEM B3aUMO-
TEOPHH BEKTOPOB IIPH pellie- | MOHUMAaHWs, HAaXOAWTh OOIIMe WEeNu U CO-
HUHU LIKOJBHBIX 33/1a4 110 TPYAHHUYATH JUISI UX JOCTUIKEHHUS;
reoMeTpuH, 3ajad noseiieH- | [IpeamerHsble:
HOT'O YPOBHSI CII0)KHOCTH, a c(OpMUPOBAHHOCTh YMEHUN MOJEIHPOBATH
Tak xe 3axa4y EI'D pealbHbIE CHUTYallUU, HUCCIEAOBATh IOCTPO-
32-33 Meroxa KkoopAauHAT 2 JlekapTOBbl ~ KOOpPJUHATHBIC | EHHBIE MOJEIHM, WHTEPIPETUPOBATh IOJIY-
cucrembl. KoopauHatel TO- | YEHHBIM PE3YJIbTAT;
yek. [ToHsITHe KOOPAMHATHOTO | BJIaZICHUE METOJaMH JI0Ka3aTeIbCTB U allro-
MeTO/a. YpaBHCHHE T€OMET- | pPUTMOB DELICHUs; YMEHUE WX INPUMEHSATH,
pUYECKUX OOBEKTOB B JICKap- | IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHHUA B
TOBOW NPSMOYTOJBHOW KOOp- | XOJI€ pEIICHUS 3a/1a;
auHaTHOM cucteMe. Ckansp- | MeranpeamerHbie:
HOE TPOHM3BEJICHHE BEKTOPOB. | TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIb-
[TpuMeHeHHe KOOPIMHATHOTO | HOM MH(OpPMALMOHHO-TIO3HABATENIBHON Jes-
METOJ[a PEUICHUS MIKOJbHBIX | TEIBHOCTH, BKJIIOYash yMEHUE OpHUCHTU-
3a7a4 MO0 TEOMETPHH, 3aJad | POBATbCS B PAa3IMUYHBIX MCTOYHMKAX HHOp-
MOBBIIIIEHHOTO YPOBHS CIIOXK- | MAallUU, KPUTHYECKU OLIEHUBATh U UHTEpIIpe-
HOCTH, a Tak ke 3a1ad EI'D. TUPOBaTh HMH(POPMALMIO, MOJYyYaeMyl U3
Pa3IMYHbIX HCTOYHUKOB;
HUTorosoe nosropenue (1 4)
34 Pemenue 3amay no Bcemy 1 Pemenne 3agagd EI'D noBEI- ‘ JInyHoCTHBIE:
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Ne Hara Tema ypoxka Konnue- DnEeMEHTHI CoAepKaHus, IInanupyemslie pe3yJIbTaThl:
ypoka CTBO 4a- IPAaKTUYECKHE PAOOTHI JTUYHOCTHBIE
COB IIpEeIMETHBIE
METaIlpeIMETHbIE
Kypcy LIEHHOI'O U BBICOKOI'O YpOB- HaBbIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH,

Hel

B3pOCJIBIMH B 00pa3oBaTeIbHON, OOIIECTBEH-
HO TIOJIE3HOHM, Y4eOHO-HCCIIEeIOBATEILCKOM,
MIPOEKTHOM U IPYyTUX BUJAX JEATEIBbHOCTH;
IIpeamerHble:

c(OpMUPOBAHHOCTh YMEHUN MOJEIHPOBATH
pealbHbIE CUTYyaIlMH, HCCIIENOBATH IOCTPO-
€HHbIE MOJIEJN, HWHTEPIPETUPOBATh IOJIY-
YEHHBIN pe3ysbTar.

MeTtanpeaMeTHble:

OBJIQJICHHEC HaBbIKAMHU I103HABATEIHHOU pe-
(brexcun Kak OCO3HaHMUS COBEPIIAEMBIX JeH-
CTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX pe-
3yJbTaTOB U OCHOBAHUM, IPAHULl CBOETO 3Ha-
HUAS W HE3HAaHMs, HOBBIX ITO3HABATEJILHBIX
3a/1a4 ¥ CPEJICTB UX JOCTUIKEHHS;
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KaﬂeﬂaapHO-TeMaanecxoe IJIAHUPOBAHHUE 11 kiacc

[Inanupyemslie pe3ynbTaThl:

Komnunue-
DJIEMEHTHI CoJIep KaHus, TIPaK- JIUYHOCTHBIC
No ypoka Hara Tema ypoka CTBO Ya-
OB TUYECKUE PAOOTHI MpeIMETHBIC
MeTaInpeaMETHBIC
Pemienue HecTaHIAPTHBIX 3a/1a4 MJIaHUMeTpuu (5 4)
1 3amauu, pemaeMble METOIOM TLIOMAneH 1 MeTton 1miomiaaen, MeToj | JIMIHOCTHbIE: TOTOBHOCTE H CIOCO0-
JIOTIOJTHUTEIIFHBIX HOCTpOGHHfI. HOCTb BECTU AHAJIOr C APYTMMHU JIHOJAb-
2 3aj1auy Ha O00ue TPEyTrONBHUKOB U 1 PaBHOBEIMKHE M PABHOCOCTAB- MU, JOCTUTaTh B6HeM B3aMMOIIOHHUMa-
HUA, HAXOAWUTH OOIIWE LCIN U COTPYI-
MPONOPIMOHAIBHBIC OTPE3KU
p pu p JIEHHBIE  QUIYPBI, NEPETPYNIHU- | yyyars VI UX JOCTHOKEHHUS; KPUTHY-
pOBKI/I HJIOHla,I[eﬁ. HOCTb MBIIUICHUS, YMCHHUC PACIIO3HA-
3 3anaun, TpeOyroIue JOMOJIHUTEIHHOTO 1
[TporiopuroHaabHBIE ~ OT- | BaTh JOTHYECKH HEKOPPEKTHBIC BBICKA-
IOCTPOCHNA pe3ku, 06OOWEHHAs Teopema | PIBAHNS, OTIHYATS THIOTE3y OT (ax-
b
Ta;

4 3a1auu ¢ OKPYKHOCTSIMHU 1 CDanveca. Honobue duryp u nx TMpeavernbie:
CBOMCTBA. MeTO’H HO'HO6HH' BJIAJJICHUEC MCETOJaMHU A0Ka3aTCJIbCTB U
5 3anaun Ha TeopeMbl Menenas, UeBbl u 1 JIOTIOJTHUTENBHBIE TTOCTPO- | alTOPUTMOB pEHICHHS; YMEHHE HX

Crroapra

€HUs. YJBOCHHME MEIHaHbl Tpe-
YroJIbHUKA,  BCIOMOTATeJIbHas
OuccekTpuca, IOMOTHHUTEIbHBIC
MOCTPOEHUS IJI TPAIICINU.
3ameyaresbHbIC TOYKH
TPEYroNbHUKa, (GOPMYJIBI IS
BBIYMCIICHUS] PaJlnyCOB BIIMCAH-
HOW U ONHUCAHHON OKPY>XKHOCTEH
TpeyronbHuka, npsmas Cummn-
COHA, BIIMCAHHAs M BHEBIMCAH-
Hasg  OKPYXXHOCTH. B3aMMHOE
pPacIoJIOKEHUE 3aMedaTeIbHbIX
TOYEK TpPEYrojpHHKA. Meron

NPUMEHATh, TPOBOJMTH JOKA3aTellb-
HBIE PACCYXXICHHS B XOJAE PpELICHHS
3a1a4; C(HOPMHUPOBAHHOCTH IOHATHIA-
HOTO aImapara o OCHOBHBIM pa3zenam
Kypca TeOMETPUH; 3HAHUS OCHOBHBIX
TeopeM, GOpMyT U YMEHHS HX HpHMe-
HATb;, YMCHHA JOKa3bIBaThb TCOPEMbI U
HaxOJIUTh HECTAaHIAPTHBIE CIOCOOBI
pelieHus 3azad;

BJIaACHUC OCHOBHBIMH IIOHATHAMH O
IUIOCKUX T€OMETPHUECKUX (PUTYpPaAX, UX
OCHOBHBIX CBOMCTBAX; ctop-
MHPOBAaHHOCTh YMEHHS Paclio3HaBaTh
Ha 4epTekax, MOJEJISIX ¥ B pealbHOM
MHpE TeOMETpUYecKHe (UTYpbI; IMpHU-
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[Tnanupyemblie pe3yabTaThl:

Komnunue-
DJIEMEHTHI CoJIep KaHus, IIpaK- JIMYHOCTHBIC
No ypoka Hara Tema ypoka CTBO Ya-
COB TUYECKHE PadOTHI MIPEIMETHbBIC
METaInpeaMETHBIC
BCHOMOF&TGJ’IBHOI’I OKPY>XHOCTH, MCHCHHUEC HU3YUCHHBIX CBOWCTB IreoMeT-
KacaTeJbHbIE K OKPYKHOCTsM, | PHICCKHX ¢uryp n popmyn 114 pette-
HUA TECOMETPUIECCKUX 3ada4 U 3a1ad C
r€OMETPUYECKUE MECTA TOUYEK. ,
TIPAKTUIECKNUM COACPIKAHUEM
Teopembr Menenas, YeBbl MeTanpeaMeTHbIe:
u CTI’()apTa. YMCHHUC CaMOCTOATCIbHO ONPCACIIATH
e CBOCTO O6y‘I€HI/I$I, CTaBUTh H
(dhopmymHpoBaTh It ce0s HOBEHIC 3a7a-
yy B y4€Oe W MO3HABAaTEJLHOM nes-
TCIBHOCTH, pa3BUBAaThb MOTUBLI U UHTC-
pechl cBOEH MO3HABATENIbHOU JIESITENb-
HOCTH,;
MHororpaHHUKH H HX cBoiicTBa (6 u)
6 [Tapannenenunen u ero cBoiictBa. Ceue- 1 OmnpenerneHne MHOTOTpaHHH- | Jluunocmusie:
HUS TapaulesenuIeaa MIOCKOCTHIO Ka M €ro 3JCMEHTOB: BEPIIUHEI, (opmuposanne  ocosnaiHol nOTPEs-
. HOCTH B 3HAHUAX,
pe6p 4, I'palH, 1MarOHaJIH, BBICO- pa3BUTHE YMEHHs YNpPaBIATh CBOEH
7 [Tpuszma. [nomaas MOBEpXHOCTU MPU3- 1 > i
P o Hraz p p Tbl. Teopema Diisiepa JUSL MHO- | yueGroit gesiTenbHOCTBIO.
MbI. CedeHust TPU3MBI TIIIOCKOCTHIO TOrpPaHHUKOB. Hpeomemnvie:
8 H H 1 BI/II[BI MHOFOFpaHHI/IKOB: HpI/I3- CUCTEMATHU3alusa U 0606H.[6HI/I€ HOBBIX
npamuaa. [lnomans mMOBEPXHOCTH TTH- . )
p it mian p Ma, NHpaMHAa, MapaieIe- 3HaHUIl 0 MHOTOTPaHHUKAX;
paMI/I,I[LI. CequI/IH HI/IpaMI/II[LI IIJIOCKO- o COBCPUHICHCTBOBAHUC HABBIKOB HAXOX-
nej; ux cBoiicTBa. [IpaBuiibHBIC
CTBIO JCHUsA ionraan MHOTOI'PaAaHHUKOB,
MHOT'OTPaHHHUKH. BBIIOJIHEHHUS PACUETOB;
9 CeueHHe MHOTOrPaHHAKOB. MeTo 1 CedeHre MHOTOTPAHHUKOB. Me- | npuvenenne 3HaHuil Ha MPaKTHKE [T
. - | yriyOneHust W pacuiMpeHus paHee
BCIIOMOTATENbHBIX ceueHui. KomOmHu- TOA CICIOB, MGTOJJ BC6HOM0F3 zwzem{m 3HaHH§ p p
. TEIbHBIX CEUCHUM, KOMOMHHUPO- :
POBaHHbIN MCTOZ . ’ p Memanpeomemnuie:
BaHHBIN METO/I. .
- (dopMupoBaHHE YMEHHH aHAJIU3UPO-
10 Haxosxnenue niomaan ce4YeHu B MHO- 1 [Inomane  ceuenusa.  Oproro- BaTh, COMOCTABJATH, 06OGIIATH 3HA-
rorpaHHukax (0e3 UCIoJIb30BaHUs TEO- HATbHAST ~ TPOCKIHSI  MHOTO- | Hus;
peMBI O IIoIIaAau OpTOFOHaHLHOﬁ Hpo_ y]"OJ'H)HHKOB_ Pa3BUTHUEC YMCHUSL pa6OTaTL B I'pynriax;

C€KIIUH MHOFOYFOJ'II)HI/IKa) .

BOCIIMTAHUE YBAXCHUSA K MHCHUIO
KaX0ro 4jicHa KOJIJICKTHBA,
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[Tnanupyemblie pe3yabTaThl:

Komnunue-
DNEMEHTBI COJIepIKaHUs, TIPaK- JIUYHOCTHBIC
No ypoka Hara Tema ypoka CTBO Ya-
coB TUYECKHE PadOTHI MpEAMETHBIC
MeTanpeIMETHBIC
11 HaxosxaeHue miomaayd ceueHu B MHO- 1 (opmupoOBaHHE YyBCTBA OTBETCTBCH-
rOrpaHHMKAaxX (C IPUMEHEHNEM TEOPEMBI HOCTH 32 CBOIO pabory.
0 TUTOIIAI OPTOTOHAILHON TIPOSKITUH
MHOT'OYT'OJIbHUKA).
Tesa Bpamenusi. KoMOMHAIMSA MHOTOrPAHHUKOB M KPYrJbIX Ted (10 1)
12 Humnap. [hiomans moBEpXHOCTH K- 1 Teno BpameHus. Hunua- | JJnunocTHbIE:
HI/IHI[pa HqueCKaﬁ HOBerHOCTB, eé 06_ KPUTHUYHOCTb MBIINUJICHHA, YMCHHUC pac-
MO3HaBaTh JIOTUYCCKHU HCKOPPCKTHBIC
pa3yIOH1a$I; HHHHHHP’ BCC €ro BbICKAa3bIBaHUs, OTINYAThb T'AIIOTE3Y OT
13 Konyc. IInomaas noBepXHOCTH KOHYyCa 1 SEMEHTH U CEUEHHS; 110~ | dacra; . CoTpyHIeCTRD €O
mraan 1IoBEC XHOCTEN UWJINHAPA. | CcBEpCTHUKAMH, B3POCILIMH B 00pa3o-
14 Coepa 1 map, wacty mapa 1 P P BaTIe)HbHOﬁ OGHIGIZTBGHHO HOHGEHOfI
15 1 Konundeckass MOBEPXHOCThb, €€ |y4eOHO-HCCIEN0BATENBCKOM, —TPOEKT-
Teopembl 0 IGHTPE U paJnyce BIUCAH- 06pasylolas; KOHyC BCe ero |HOil i Apyrux Bujlax AesTenbHOCTH;
HBIX M OITUCAHHBIX cpepax B pa3IMUHBIX :
(bep p DIIEMEHTHl M CEYEHHS; mno- | MIpeAMeTHbie: .
KOMOHWHAIIHSX. o c(hOpMHUPOBAHHOCTh YMEHHIA MOJIEITH-
Hraan HOBerHOCTeH KOHyca' PpOBaTh p€ajbHbIC CUTYalluH, UCCIIC0-
16-17 Cdepa, onucanHasi OKOJIO MPU3MBbI U TTH- 2 BaTh IOCTPOECHHbIE MOJIEIIH, HHTEPIIPE-
pg/[plljﬂf’,l P Cdepa u map, ero >1eMEHTHI, THPOBATh MTOIYUCHHBIH PE3yibTaT;
: IIomaab IMOBEPXHOCTH. Bos- BJIaJICHUE OCHOBHBIMH IIOHSATHSIMH O
- | INTIOCKUX U INPOCTPAHCTBCHHBIX I'€OMECT-
18-19 Cdepa, BnrcanHas B IpU3My U MUPaMU- 2 MOJXKHBIE KOMOHHALMH MHOTO pocIb
IPAHHUKOB M TeJ BpalleHus. | PUICCKuX ¢urypax, HX OCHOBHBIX
ay. Brixcanmas # omucanHas chepa CBOMCTBax; CGOPMHUPOBAHHOCTE yMe-
. . | HAS pacmo3HaBaTh Ha YepTexax, MOJe-
20 HecranmapTHble 3a1auu KOMOMHAIAH 1 LlenTp BNUCAHHON M OMUCAHHOM | v 1 g peanbrom Mupe reoMeTpHte-
MHOTOTpaHHUKA U Cephl. cdepsr ckue (GUTypbl; IPUMEHEHNUE U3YYEeHHBIX
CBOHCTB TreoMeTpuuecKkux ¢uryp u
21 KomOunammu chep 1 (GOpMyII IS PELIEHUs TeOMETPHIECKHX

3a/1a4 ¥ 3ajJ]a4 ¢ NPaKTUYECKUM COJEep-
JKaHHUEM;

MeranpeameTHblie:

YMEHHUE CaMOCTOSITENIbHO IUIAHUPOBATh
YT OOCTHUKCHUA ueneﬁ, B TOM 4YHCIIC
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No ypoka

Jara

Komnue-
CTBO 4a-
COB

Tema ypoka

DNEMEHTBI COJIepIKaHUs, TIPaK-
TUYECKHE PadOTHI

[Tnanupyemblie pe3yabTaThl:
JUYHOCTHBIE
peIMeTHbIe

METaInpeaMETHBIC

aIbTEPHATHBHbBIC, OCO3HAHHO BHIOUPATH
HanOonee 3(pPEKTUBHBIE CHOCOOBI pe-
MIeHHsT Y4eOHBIX W TO3HABATEIbHBIX
3a/1a4;

Oonémbl Tea (7

4)

22

O06béM napasuienenunena, Ipu3Mbl 1

23

O06BEM TUpaMuIBI 1

24

O06bEM uMHApa 1

25

O0BEM KOHYCa 1

26

OO6béM 11apa u ero yacTei 1

27

®opmyansl Cumncona, [Tanmna-I'ronpaena 1

28

OTtHomenne 00bEMOB TOTOOHBIX TEI 1

[TonsiTne 06bEMa. TEOpPEMBI 00
00BEME NPSAMOYTOJILHOTO Ma-
paenenumneaa, npsMon mpus-
MBI, HAKJIOHHOH MPU3MEI, ITHpa-
MHU/IBI, 00 00BEME ITUITHHIPA,
KOHYCa, 111apa U €0 YacTeH.
®opmynsl Cumiicona, [Tanmna-
['onpaena. CBolicTBa 00bEMOB
MOJOOHBIX TEJN, HMEIOIINX 00-
IIFE BBICOTHI i PaBHBIC OCHOBA-
HUSL.

JIN4HOCTHBIE:

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3o-
BaHMIO, B TOM  4YHCJIE  CaMo-
00pa3oBaHUIO, Ha TPOTSHKCHUH BCEH
JKH3HH, CO3HATCIBbHOC OTHOIICHUE K
HETIPEPEIBHOMY  OOpa30BaHHIO  Kak
YCIIOBHIO YCIIEIIHOW TpodeccnoHaNb-
HOH M OOIIECTBEHHON IEATEILHOCTH;
IIpeameTHbIE:

c(hOPMHUPOBAHHOCTh TIOHSATHWHOTO afl-
mapara Mo OCHOBHBIM pasjieliaM Kypca
TeOMETPHH; 3HAHUSI OCHOBHBIX TEOPEM,
(hopMyIT 1 YMEHHUS UX MPUMEHSITh; yMe-
HUSl JOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHAAPTHBIC  CIIOCOOBI  pEIICHUS
3a1a4;

MeranpeameTHbie:

YMEHHE COOTHOCHTH CBOM JEHCTBHS C
IUIAHUPYEMBIMU  pe3yJbTaTaMH, OCY-
LIECTBIISATh KOHTPOJIb CBOEH JIesITellb-
HOCTH B TIPOIECCE JOCTHUIKECHHS PE3yJihb-
Tarta, ONpeessITh CIIOCOOBI JEHCTBHIA B
paMKax TpPEUIOKEHHBIX YCIOBHHA |
TpeOOBaHUHN, KOPPEKTHUPOBATH CBOH
JIEMCTBUSL B COOTBETCTBHH C H3MEHSIO-
nieicst cuTyanuei.
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[Tnanupyemblie pe3yabTaThl:

Konnue-
DNEMEHTBI COJIepIKaHUs, TIPaK- JTUYHOCTHBIC
No ypoka Hara Tema ypoka CTBO Ya-
OB THYECKUE PAOOTHI peIMETHBIC
MeTanpeIMeTHBIC
OcHoBbI aHAIMTHYECKOH reomerpun. KoopauHaTHo-BeKkTOpHBIH MeTox (6 1)
29 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTRBE. 1 [Tonsitue BekTopa. CrokeHue W | JIM4HOCTHEBIE:
OOmiee ypaBHEHHE TIPSIMOIA BBIYUTAHUE BEKTOPOB. YMHOMe- | POPMUPOBAHHE LEICBBIX YCTAHOBOK
HUe BeKTOpa Ha YHCIIO CKaJISIp y‘{e6HOI/I JACATCIBbHOCTHU, HABBIKOB OCO-
: } 6opa Hambonee >pdex-
30 VpaBHEHHE IIOCKOCTH. Brruncienne 1 SHAHHOTO BRI
p HOC IIPOM3BEACHUE  BCKTOPOB. | rypporo crocoba permenus, GopMupo-
paccToAnunsA OT TOYKH 110 INIOCKOCTH B KoopauHatel cepequHBl OTPE3- | Banue yCTOMUMBOI MOTHBALMH K MPO-
KoopAnHaTax ka. PaccrosiHue Mexay TOYKa- 0JIEMHO-ITOMCKOBOM JI€ATEILHOCTH.
MH. YpaBHEHHE OKpYXKHOCTH. | HpeaveTnbie:
31 Brruucnenue pacctosiHus OT TOYKH J10 1 . VMeTh 06061aTh U CHCTEMATH3HPO-
N YpaBuenue npsamoi. Koopanna- .
PSIMO B KOOpIMHATAX AG BaTh 3HAHUSA 110 NMPONHACHHBIM TEMaM H
Tbl BEKTOpa. AOCOMIOTHAA BEJIH- | yenonp3oBaTh WX NpH pElIEHAH MpU-
32 BhIuKCIIEHHE PACCTOSHUS MEXKILY IBYMS 1 IMHa BCKTOPA. 1\“/4[61’03 ¥ 3a71a4.
- ceTanpeaMeTHbIC:
TPAMBIMH B KOODIMHATAX PaccrosiHre OT TOYKM 1O TUIOC pen
KOCTH, MEXKIy CKPEIIMBAOLIH- Pa3BUTh y ydaluxcs NPEJCTaBICHUE O
33 P 1 MHUCS TIDSIMBIMH MEXK mIoc- MECTC MATEMATUKHN B CUCTEME HAYK,
asHbIC 3a/1au p > Yy (dbopMupoBaTh  IieJ€BbIE  YCTAaHOBKH
KOCTSIMH. 9
y‘{€6HOI/I JACATCIIBbHOCTH, pa3anvaTb
34 Pemrenre BapuaHTOB SK3aMEHAIIMOHHBIX 1

pabort

Yron Mexay HpsMBIMU B IIPO-
CTPaHCTBE, MEXAy MpsMOH U
IIJIOCKOCTBIO,  MEXKIY IIJIOCKO-
CTSIMH.

METO/Ibl TIO3HAHUSI OKPYIKAIOILIETO MH-
pa mo ero ueisM (HabJIrOICHUE, OIIBIT,
IKCIIEPUMEHT, MOJICJIUPOBAHUE, BBI-
YUCIICHUE)
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10.

11.

JlutepaTtypa

IIporpammel asektuBHOTO Kypea Mcaesa C.B., MuponoBa M.I'., Hakopenok /[.A., PekaeBa
C.B., Yupna T.A. nox penakuueiit A.O. KopneeBoii «30paHHble BOIPOCHI TEOMETPHUI.
Yriyonennoe nzyuenue reomerpun B 10—11 kmaccax: A. JI. Bepuepa, B. W. Pepkuka: Kn.
s yuutens.— M.: [IpocBemenue, 1993.— 223 e.: un.— ISBN 5-09- 003858-9.
Maremaruka. ExenenensHoe npuiiokenue Kk razere «Ilepsoe centsOps». Matemaruka B
mkodie. Exxemecstunbiii HayuHO-MeToquaeckuit sxypHair. Ne20/2010 r. «3ananue C2. Pema-
€M METOZO0M KOOpAHHATY.

DneMeHTapHas MaTeMaTuka. MeToibl pemeHns 3a1ad : yaueoHoe mo-cooue / I'.B. Apytio-
HsH, E.B. Mapuesckas, .K. Mapuesckuii. Mocksa : M3narenscteo MI'TY um. H.D. bay-
MmaHa, 2016. 429,[3] c.

[TpacosoB B.B. 3agauun no mimanuMerpuu .YdyeOHoe mocodue. — 5-e u3., ucup. u J0m. —
M.: MIITHMO: Mockosckue yaeonuku, 2006. — 640 c.:

CoOopHuk 3amad 1Mo Maremaruke s nocrynaromux Bo BTY3w (¢ pemenusamu). Ka. 2
I'eomerpus. nox pen. M.M. CkanaBu.- M3a. Mocksa «OHUKC 21

VYyeOHno-meroanueckuit Matepuan Kk YMK N.M. CmupnoBoii 1 B.A. CmupnoBa: ['eomer-
pus. HecrannapTtasie uccnegoBarenbekue 3anaun,’-11 ki1..2006,«Muaemo3uHay;

[Tocobus mns moaroroBku k EI'D: [lmanumerpus; Crepeomerpus; 3amaun B6, B9, B11;
Bnucannbie u onucanneie MHOrorpanHuku; Ceuenus mHororpanHukoB; 2009-2015 rr.,
Muemo3uHa.

M.H. Pe3nukoBa, EIM. ®punman. EI'D. Maremaruka. CeyeHne MHOTOIpDaHHUKOB. —
PocroB-na —/lony: Jlernon, 2014

lopmun P.K. EI'D. Maremartuka. I'eomerpus. Crepeomerpus. 3agaua 14 (npoduiabHbIi
ypoBens) / [lox pea. U.B. Smenko.OnexktponHoe uznanue.M.: MITHMO, 2016r.
CwmupnoBa E.C. [Inanumerpusi: BUAbI 3a/1a4 U METOJbl UX PELICHUI: DJIEKTUBHBIN Kypc
s yyanuxest 9—11 knaccoB.Onexkrponnoe uzganue.M.: MITHMO, 2017

Ucnonb3oBaHue HHPOpPMALMM U MaTepHaJIoOB ciaeyromux HHTepHeT -

pecypcoB:

http://www.informika.ru/

http://www.ed.gov.ru/

http://www.edu.ru/

TectupoBanue online: 5 - 11 kiaccsr:
http://www.kokch.kts.ru/cdo/
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