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1. Ilnanupyemblie pe3yJibTAThl OCBOEHUS Y4eOHOI0 peIMeTa TreoMeTpPUH



B 7—9 KJaccax

7 Kkiacc
Harasignas reomerpus

OOyuaromuiicss Hay4YuTCH:
1) pacnio3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJIETISIX U B OKPYKAIOIIEM MUPE MIIOCKUE
Y TIPOCTPAHCTBEHHBIE T€OMETPUIECKUE QUTYPHI,
2) pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBLHOTO Napalieienuneia, MpaBuibHOM
nUpamMubl, WIKMHIPA U KOHYCA;
3) ompenensATh MO JUHEHHBIM pa3Mepam pa3BEPTKU (PUTYPHI JTUHEHHBIE pa3Mephbl
caMoi (purypsl 1 HA00OPOT;
4) BBIYUCIATH O0BEM MIPSIMOYTOJIBHOTO Mapalieenunea.
OO0yuaromuiicst noIyuum 603MONHCHOCMb:
5) ewvuuciame  00LEMBL  NPOCMPAHCMBEHHBIX — 2eOMEeMmpPUudecKux  queyp,
COCMABNIEHHBIX U3 NPAMOY20TbHBIX NAPALIENENUNEO08;
6) yenybumos u pazeumv npedcmagienus 0 NPpOCMPAHCIBEHHbIX 2e0MeMPUeCKUX
Queypax;
7) npumeHsamv nOHAMUE PA36EPMKU O/l BbINOJIHEHUS NPAKMUYECKUX PACYEMOS.

8 kinacc

I'eomeTpuueckue purypnl

OO0yuaronuiicsi HAYYUTCH:
1) mosib30BaThCS A3BIKOM T€OMETPUU JIJIsI OTIMCAHUS TIPEIMETOB OKPYKAIOIIEro MUpa
U X B3aHUMHOTI'O PacrOJI0KEHHUS,
2) pacro3HaBaTh U 1300paxaTh Ha UepTekKaxX U PUCYHKAX T€OMETPUIECKUE PUTYPHI U
uX KOHpUrypaiuu;3) Hax0AUTh 3HAUYCHUS JUIMH JTUHEHHBIX JIEMEHTOB (PUTYp U UX
OTHOILIEHMS, TpaaycHyto mepy yrioB or O mo 180°, mpuMeHsisi ompeaesneHus,
CBOMCTBAa M MpPHU3HAKK (PUTYp U MX DBJIEMEHTOB, OTHOIIEHUS (GUryp (paBEeHCTBO,
nonooue, CHMMETPUH, TOBOPOT, MapajliesIbHbIN IEPEHOC);
4) omepupoBaTh C HAYAIBHBIMH TOHATUSIMH TPUTOHOMETPUH U  BBITOJHSITH
AJIEeMEHTapHbIE onepaluu HaJ (QYHKIIUSIMU YIJIOB;
5) pemaTh 3a/lauyd Ha J0Ka3aTeJIbCTBO, ONMUPASICh HA U3YYEHHBIE CBOMCTBA (PUTYp U
OTHOILICHUI MKy HUMU U IPUMEHSISI U3YUEHHbBIE METO/IbI I0KA3aTEbCTB;
6) pemiaTh HECJIOXHBIE 3a/Ja4d Ha TOCTPOCHHE, MPUMEHSSI OCHOBHBIC QJITOPUTMBI
MIOCTPOCHUS C TOMOIIBIO HUPKYJIS U TMHEUKY;
7) pemiaTh NpOCTEHIINE TIIIAHUMETPUUECKUE 3a/1a4U B IPOCTPAHCTBE.
Oobyuaromuiicss noayuum 603MOMHCHOCHb:
8) oenademv memodamu pewienusi 3a0ay HA GLIYUCTICHUS U OOKA3AMENbCMEA.
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUs, MemMOOOM nepebopa 8apuaHmos u
MEmMoOOM 2e0MeMPUYECKUX MeC MoYex,
9) npuobpecmu onvim npumeHeHus areeOPAUUECKO20 U MPUCOHOMEMPULECKO2O
annapama u uoeti O8UNCEHUs. NPU PeUeHUU 2eoMempudecKux 3a0ay;
10) osrademv mpaouyuonnol cxemou peueHus 3a0ay Ha NOCMpPOoeHUue ¢ NOMOULbIO
YUPKYTA U TUHEUKU: AHAU3, NOCMpOeHUe, 00KA3amelbCmeo U UCCIe008aHUe;
11) Hayuumscs pewiams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2EOMEMPUYECKO20 MECMA
moyeK U Memooom no0O0OUSL;
12) npuobpecmu onvim ucciedo8aHusi CEOUCME NIAHUMEMPUHECKUX @Queyp ¢
HOMOUBIO KOMNLIOMEPHBIX NPOCPAMM,



13) npuobpecmu onvim GvinonneHusi npoekmos no memam: «leomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxog no popmyner.
N3mepenue reoMeTpuYeCKUX BeJTUIHH
OO0yuaronuiicsi HAYYUTCH:
1) uconap30BaTh CBOMCTBA U3MEPEHUS ITTUH, TIOIIACH 1 YTIJIOB MPU PEIICHUH 3a1a4
Ha HAXOXCHUE IJIUHBI OTpe3Ka, UITMHBI OKPY>KHOCTH, JJIUMHBI TyTU OKPY>KHOCTH,
rpagyCHOU MEpHI yIa;
2) BBIYUCIISITH IJTUHBI TUHEHHBIX DJIEMEHTOB (DUTYP W UX YTJIbI, UCTIONB3YS (DOPMYJIBI
JUTHHBI OKPY>KHOCTH M JUTUHBI IYTH OKPY>KHOCTH, (hOPMYJIBI IIOMmael Guryp;
3) BBIUUCIATH IUIOMIATH TPEYTOJBHUKOB, MPSMOYTOJBHUKOB, MapasuieorpaMMOB,
Tparennii, KpyroB U CEKTOpPOB;
4) BBIYUCIATH NIMHY OKPYKHOCTH, JUTHHY AYTH OKPYKHOCTH;
5) pemaTh 3adaud Ha JIOKA3aTE€IbCTBO C HCIHOJB30BaHHUEM (HOPMYI JUIUHBI
OKPYXHOCTH U JIIMHBI YT OKPY>KHOCTH, POopMYII Ij1o1maen puryp;
6) pemiath MPaKTUYECKUE 3aJlayd, CBA3AHHBIE C HAXOXKICHHEM T€OMETPHUYECKUX
BEJTUYMH (UCTIOIB3YS TPU HEOOXOUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEJICTBA).
Oobyuaomuiicss noayuum 603MOMHCHOCMb:
7) svruucisims niowaou Gueyp, COCMasieHHbIX U3 08YX Ul O0Jiee NPAMOY20bHUKOE,
napaienocpammos, mpeyeoibHuUKo8, Kpy2a u CeKmopa,
8) svruucaame niowadu MHO20y20IbHUKOS, UCHONb3YSI OMHOUWEHUS] PABHOBEIUKOCTIU
U PABHOCOCMABIEHHOCIU,
9) npuobpecmu onvim npumeneHus aneeOPAUUECKOO U MPUSOHOMEMPULECKO2O
annapama u uoeu OBUNCEHUs NpU peueHuu 3a0ai Ha BbluucieHue niouaell
MHO20Y20TbHUKOB.
9 kiacc
Koopannarsl
BbInyCKHMK HAYYMTCH:
1) BBIUUCIATD AJIMHY OTpe3Ka [0 KOOPAUHATAM €T0 KOHIIOB; BEIYUCIIATh KOOPIUHATHI
CepeHbI OTPE3Ka,
2) UCIOJNIb30BAaTh KOOPJAWHATHBIM METOJ JJisi W3YYCHHUS CBOWCTB MPAMBIX H
OKPYKHOCTEM.
BbINYCKHUK ROAYYUM 603MONCHOCHLb:
3) os6rademv KOOPOUHAMHBIM MEMOOOM peuleHuss 3a0ay Ha 6blYUCIeHue U
00Ka3amenbcmeo;
4) npuobpecmu onvlm UCNOIb308AHUS KOMNBIOMEPHBIX NPOSPAMM O AHAIU3A
YACMHBIX CYYaAe8 83AUMHO20 PACHONONCEHUS] OKDYHCHOCMEU U NPIMBIX,
5) npuobpecmu onvim Gvinoanenusi npoekmoe Ha memy «llpumenenue
KOOPOUHAMHO20 Memooa Npu peuleHuu 3a0ay Ha 8blYUCIeHUe U O0KA3AMeNbCME0N.
BexTopsl
BbInyCKHMK HAY4YMTCS:
1) omepupoBaTh C BEKTOpaMHU: HAxXOJIUTh CYMMY W Pa3HOCTh JBYX BEKTOPOB,
3aJIaHHBIX TEOMETPUYECKH, HAXOJIUTh BEKTOP, PABHBIN MPOU3BEIACHUIO 3aaHHOTO
BEKTOpa Ha YHCIIO;
2) HaxXOIUTH JIJIs1 BEKTOPOB, 33JaHHBIX KOOPJUHATAMU: JUTHHY BEKTOPA, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPAMHATHI IPOU3BEACHHUS BEKTOpa HA
YHUCJIO, TPUMEHSAS TMPU HEOOXOAMMOCTH COYETATEIbHBIA, MEPEMECTUTCIbHBIN |
pacrpeneanuTeNbHbIA 3aKOHBI,



3) BBIYMCIATH CKAISIPHOE TMPOU3BEACHHE BEKTOPOB, HAXOIUTH YIOJN MEXKIY
BEKTOPAMH, yCTaHABIUBATh MEPICHANKYISIPHOCTD MPSIMBIX.

BBINYCKHUK ROJYYUM 603MOHCHOCHLD:

4) oenademv BEKMOPHLIM MemOOOM O/l PeuleHuss 3a0a4y HA 6blYUCIeHUe U
00Ka3amenbCmeo;

5) npuobpecmu onvim evinoaHenusi NPoekmos Ha memy «lIpumenenue eKmopHo2o
Memooa npu pewleHuu 3a0a4 Ha 8bIYUCTeHUEe U O0KA3AMEbCHBON.

JInuHOCTHBIE , MeTaNIpeIMeTHbIE M NpeJMeTHbIE Pe3yJbTATbl OCBOCHUSA
Kypca reoMeTpuu 7- IKjaccol
[Iporpamma oOecrieunBaeT JOCTHKEHUE CIEAYIOIINX PE3YJIbTaTOB OCBOCHUS
00pa30BaTeNbHON MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHMUs:
Jluunocmmuuie pezynbmamol ompasicarom, 8 Mom 4ucie 6 Yacmu:

1. Ilampuomuueckoeo eocnumanus:

IIPOSIBJIICHUEM MHTEPECA K IIPOLUIOMY M HACTOALLEMY POCCUHMCKON MAaTEMATHUKU,
LICHHOCTHBIM OTHOLIIEHUEM K JOCTHKEHUSAM POCCUNMCKUX MAaTEMATUKOB U
POCCUMCKON MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKCHUH B
JIpYrUX HayKax U NPUKIaJAHBIX cdepax.

2. I'pasicoanckoeo socnumaHus U HpaeCmeeHH020 80CNUMAHUsSL Oemell Ha OCHOBe

POCCULICKUX MPAOUYUOHHBIX YEHHOCMEIL:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEH TpaKJaHWHA U PeaTU3alliy €ro Mpas,
MIPEICTABIICHUEM O MAaTEMAaTHIECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYD, SABJICHH, POIIEAYP TPAKITAHCKOTO OOIIeCTBA (BRIOOPHI, OTPOCHI U TIP.);
TOTOBHOCTBIO K OOCYKIEHUIO 3TUYECKHUX TTPOOIIEM, CBI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTKEHUN HayKU, OCO3HAHUEM BaXKHOCTH MOPATbHO-3TUYECKUX
MPUHITUTIOB B JICSTEIIBHOCTH YUEHOTO.

3. Honynsapuzayuu nayunwvlx 3uanuil cpeou oemet (Llennocmu nayunozo

NO3HAHUS) "

OpUEHTalMeEN B EATEILHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX
MpPeICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIbI
1 00LIECTBA, TOHUMAaHUEM MaTEMAaTUYECKON HAyKH Kak cepbl YeIIOBEUECKOM
NEeSATEIbHOCTH, 3TANOB €€ PaA3BUTHS U 3HAUMMOCTH JIJIs1 pa3BUTHUS LIMBUIIU3ALIUN;
OBJIAJICHUEM S3BIKOM MaTEMaTUKU U MaTeMaTUYECKON KyJIbTYypOH Kak
CPEIICTBOM IMMO3HAHUSI MUPA; OBJIaJCHUEM MPOCTEHIITMMU HaBbIKAMU
UCCJIEI0BATEIBCKON JEATEIBHOCTH.

4. Dusuyeckozo socnumanus u QOpMUposanusi Kyibmypsbl 300P06bsi

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUYECKHUE 3HAHUS B UHTEPECaX

CBOETO 3/10pOBbsl, BEEHU 340POBOro 00pa3a )KM3HH (310pOBOE MUTAHUE,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITUIN U OTAbIXA, peryisipHas pusnveckas
aKTUBHOCTbH); C(DOPMUPOBAHHOCTHIO HaBbIKA peIIEKCUHU, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY U TaKOro e MpaBa JpPyroro 4eJoBeKa.



5. Tpyoosoeo eocnumanus u nNPoheccuoHaIbHO20 CAMOONPEOeleHUS

YCTAaHOBKOM Ha aKTMBHOE y4aCTHE B PEIICHUH IPAKTUYECKUX 3a7a4 MaTEMaTUIECKON
HAIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOT0 00pa3oBaHus Ha
NPOTSKEHUH BCEW KHU3HU JJIs1 yCTIEUTHON MPOo(dhecCHOHATBbHOM NeATeTbHOCTH U
pPa3BUTHEM HEOOXOJIMMBIX YMEHUI; OCO3HAHHBIM BEIOOPOM U MTOCTPOEHUEM
WHIUBUYAIbHON TPACKTOPUH 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C YYETOM
JMYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

6. Dxonocuueckoco socnumanus

OpHEHTalMel Ha TPUMCHECHUE MAaTEMAaTHICCKUX 3HAHUU JUTS pEIICHUS 3a/1a4 B
00J1aCTH COXPaHHOCTH OKPY>KAFOIICH Cpeibl, INTAHUPOBAHUS TIOCTYITKOB U OIIEHKH UX
BO3MOYKHBIX ITOCJICICTBHI JISI OKPY KAIOIIEH CPeibl; 0CO3HAHUEM TII00aIbHOTO
XapakKTepa KOJOTHUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS.
1. Dcmemuyecko2o 60CNUMAHUA:
CIIOCOOHOCTHIO K SMOITMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHSTHIO
MaTeMaTHYeCKnX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUHN; YMCHHUIO BUJICTh
MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
MemanpeomemHuole:

1) ymMeHHe caMOCTOSATEIBHO INIAHUPOBATh ATbTEPHATUBHBIC TTYTH JOCTHKCHHS
1eseil, 0co3HaHHO BbIOUpaTh Harboiee 3h(HEKTUBHBIE CITOCOOBI PEIICHHS yUeOHBIX U
MO3HABATENIbHBIX 3a]1ad;

2) yMeHHE OCYIIECTBIISITH KOHTPOJIb M0 PE3YJIBTATY U IO CIIOCO0Y ACUCTBUS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHHUS U BHOCUTh HEOOXOMMbBIC KOPPEKTUBHI;

3) yMeHwHe aIecKBaTHO OIICHUBATh MPABMIIBHOCTD WM OMMTUOOYHOCTD BHITIOJTHEHUS
y4eOHOM 3a71a4H, €€ 00bEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€
pEIICHHSI;

4) 0co3HAHHOE BJIAJICHUE JTOTUYECKUMH JIEUCTBUSIMU OTIPEEIICHHS TTOHITHH,
0000111eHNsI, yCTAaHOBJICHHS aHAJIOTHM, KJIaCCU(PUKAIIUKA HA OCHOBE
CaMOCTOSATEIILHOTO BEIOOpPA OCHOBAHHUI U KPUTEPHUEB, YCTAHOBIICHUS POIOBUIOBBIX
CBSI3EH;

5) yMeHHE yCTaHaBIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE
paccykJieHue, yMo3akitoueHne (MHAYKTHBHOE, ISTYKTUBHOE U TI0 aHAJIOTHUN) U
BBIBOJIBL;

6) yMEHHE CO3/1aBaTh, IPUMEHSTH M MPEOOPa30BBIBATh 3HAKOBO-CUMBOJIMYCCKUE

cpeacTtBa, MOACIN U CXCMbI AJIA PCIICHUA y‘-Ie6HI>IX H ITI03HAaBAaTCJIbHBIX 3aJa4,



7) yMeHME OPraHU30BbIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JAESATEIHHOCTD
C YUUTEJIEM U CBEPCTHUKAMU: ONPEACIATH 1eJIU, PACIIpeesaTh PYHKIIUH U POJIH
YYaCTHUKOB, OOIIIHE CIIOCOOBI pabOTHI;

8) yMeHue paboTath B TpyIIe: HAXOIUTH 00I1Iee pelIeHHE U pa3peiiaTh KOHPIUKTHI
Ha OCHOBE COIJIACOBaHUS MO3ULIMIA U y4E€Ta HHTEPECOB; CIIyLIaTh NapTHEPA;
bopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE,

9) bopmupoBanue U pa3BUTHE YICOHOU U 0OIIEOIB30BATEIHCKON KOMIIETEHTHOCTH
B 00JIaCTH UCIOJIb30BaHUSI HH(OOPMAITMOHHO ~-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
(MKT-KOMIIETEHTHOCTH);

10) dbopmupoBaHue epBOHAYATBHBIX MPEICTABICHUM 00 UIEIX U O METOIAX
MaTEeMaTHUKH Kak 00 YHUBEPCAJIbLHOM SI3bIKE HAYKU U TEXHUKU, O CPEJICTBE
MOJICJIMPOBAHUS SIBJIEHUI U TIPOLIECCOB;

11) ymeHue BUIETh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYyal[UH B
JIPYTUX JUCUHUIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

11) ymeHue HaXOAUTh B PA3IMUHBIX UICTOYHUKAX MH(POpMAIINIO, HEOOXOIUMYIO JJIsI
pelIeHrss MaTeMaTHUYEeCKUX po0JieM, U MPEACTABIATh €€ B MOHATHOU (hopMme;
NPUHUMATh PEIICHUE B YCIOBHIX HEMOJIHON U M30BITOYHOM, TOUYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

11) ymeHue noHMMaTh ¥ UCIIOJIb30BaTh MATEMATUUYECKHUE CPEICTBA HATJISIIHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI U AP.) AJI WIUTFOCTPALIMH, UHTEPIPETALIHH,
apryMeHTall1H;

12) ymeHue BBIIBUTaTh TUIOTE3bI MPU PEIICHUN YYEOHBIX 3a7a4 U TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

13) ymeHue mpUMEHSITh UHAYKTUBHBIE U IETyKTUBHBIE CITOCOOBI PACCYKICHUH,
BUJIETh PA3IMYHbIEC CTPATETUHN PEIICHUS 3aa4;

14) noHMMaHuEe CYUIHOCTH aIrOPUTMUYECKUX NPEANUCAHUNA U YMEHHE IMCTBOBATH
B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

15) yMeHHe caMOCTOSITEIbHO CTABUTH 1LI€JIH, BEIOUPATh U CO3AaBaTh aIrOPUTMBbI IS
perieHus y4eOHBIX MaTEMATUIECKUX TIPOOIIEeM;

16) yMeHue MIIaHUPOBaTh U OCYIIECTBIISITh 1€ITEIbHOCTh, HAIPABIICHHYIO Ha

PCUICHUEC 3aaa4 UCCIACA0BATCIbCKOIO XapaKTepa,



npeomemmubwie:

1) oBnageHue 6a30BBIM MOHSITUIHBIM anmapaToM MO0 OCHOBHBIM pa3jieiam
COJIepKaHusl; IPeACTaBIeHHEe 00 OCHOBHBIX N3y4aeMbIX MOHIATHUSX (YUCIIO,
reoMeTpuueckas (purypa, BEeKTOp, KOOPAUHATHI) KaK BaXKHEUIINX MAaTEMaTHUECKUX
MOJIEJIAX, MO3BOJISIFOIINX ONUCHIBATh U M3y4aTh PEabHbIC IPOLIECCHI U SIBJICHUS;

2) ymeHue paboTaTh ¢ TEOMETPUUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BIIEKATD
HEO0XO0MMYI0 HH(POPMAITUIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOM MBICITH B YCTHOU U
NUCHbMEHHON PEeUYy C MPUMEHEHUEM MAaTeMaTU4YECKON TEPMUHOJIOTUN U CUMBOJIUKHY,
UCIIOJIb30BATh PA3INYHbBIC S3bIKK MATEMATHKH, IPOBOJUTH KiIacCU(UKAIINH,
JIOTUYECKHE 0OOCHOBAHHUS, JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHUIA;

3) oBnajeHHUE HABbIKAMU YCTHBIX, IMCbMEHHBIX, THCTPYMEHTAJIbHBIX BbIUMCIICHUN;
4) oBnazeHHE reOMETPUUECKUM SI3bIKOM, YMEHHE HCIOIb30BATh €T0 JJIsl ONMCAHUS
IIPEIMETOB OKPY’KAIOIIETO MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX IIPEICTABICHUN U
M300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX TOCTPOEHUH;
5) yCBOEHHE CUCTEMATUUYECKUX 3HAHUM O TUIOCKUX (PUTYpax U X CBOMCTBAX, & TAKXKE
Ha HarJIsITHOM YPOBHE — O IPOCTEMIINX IPOCTPAHCTBEHHBIX TEIaX, yMEHUE
MPUMEHATH CUCTEMATUYECKUE 3HAHUS O HUX IS PEIICHHS] TEOMETPUUECKUX U
MPaKTUYECKUX 3a]1ay;

6) yMeHue U3MepsTh JIIMHbI OTPE3KOB, BEJIMUMHBI YTIIOB, UCIIOJIb30BATH (DOPMYIIbI
JUTSL HAXOKICHHS IEPUMETPOB, TUIOIIAIe U 00bEMOB r€OMETPUUYECKUX (DUTYD;

7) yMEHHE NPUMEHSTh U3yUYECHHbIE IOHATHS, PE3YJIbTaThl, METOBI ISl pEIICHUS
3aJlay MPaKTUYECKOTO XapaKTepa U 3aJ1a4 U3 CMEXHBIX AUCIUIUIMH C
UCITIOJIb30BAaHUEM MTPU HEOOXOJMMOCTH CIPABOYHBIX MATEPUAJIOB, KAJIBKYJIATOPA,

KOMITbIOTEpA.

2. Conepxkanue Kypca reomerpum 7 —9 kiacca

Harasinnas reomerpusi. HarnsimHele npeacTaBiIeHHs O MPOCTPAHCTBEHHBIX
dburypax: Ky0, mapaieiaenunes, npusMa, nupaMmua, map, cgepa, KOHycC, [MAIAHIP.
N3o06paxkenue npocTpancTBeHHBIX (uryp. [Ipumepsl ceuennii. MHOrOrpaHHUKHU.

[IpaBriibHBIE MHOTOTpAaHHUKH. [IpriMepsI pa3BEPTOK MHOTOTPAHHUKOB, HUJIUHIPA U



konyca.llonstue o0béma; equHuIbl 00bEMa. OOBEM PAMOYTOIBLHOTO
napasuienenunesna, Kyoa.

I'eomerpuueckue ¢purypslLllpsmeie u yribl. Touka, mpsiMasi, IIOCKOCTb. OTPE3OK,
ayd. Yrois. Buael yrios. BeprukansHele 1 cMEXHBIE YIibl. buccekrpuca yria.
[TapannensHble U nepecekarommecs npsamele. [lepnenauKynsspHble IpsMBbIE.
Teopemsl 0 apasIeNbHOCTH U NEPHIEHAUKYIAPHOCTH NpsAMBIX. [lepnenaukymnsp u
HAKJIOHHAs K npsAMoi. CepeIMHHBIN EPIEHIUKYIISIP K OTPE3KY.

["'eomeTpuyeckoe mecto Touek. CBOMCTBA OMCCEKTPHUCHI YIJIa U CEPEAUHHOTO
nepreHauKyspa k orpe3ky. Tpeyronbuuk. BeicoTa, Meanana, OuccekTpuca, CpeaHsis
JMHUS TpeyrojbHUKa. PaBHOOEIpEHHBIE U PABHOCTOPOHHHUE TPEYTOJIbHUKH;
CBOMCTBA 1 IPU3HAKU PaBHOOEIPEHHOIO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TpeyroJapHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOMIEHUS MEXKY CTOPOHAMHU U
yriamMu TpeyrojpHuka. (CyMMa yriloB TpeyroJibHUKA. BHENIHUE yriisl
TpeyroiabHuka. Teopema Paineca. [lonodue Tpeyronbaukos. [Ipusnaku nogooust
TpeyroybHUKOB. Teopema [Iudaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOTrO
yTJia NpSAMOYTOJIBHOTO TpeyroibHuKa u yriaoB ot 0 o 180°; npuBeaeHue Kk octpomy
yrily. Pemenne npsiMOyroibHbIX TPEyTrOJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI ,CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO
Y TOTO e yria. Pelenye TpeyroJlbHUKOB: TEOPEMA KOCUHYCOB U TEOpPEMa CUHYCOB.
3amMeuaTenbHbIE TOUKM TpEyroiabHuKa. Yereipéxyronbauk. [lapannenorpamm, ero
cBoOCTBa U ipu3Haku. [IpsMoOyronpHUK, KBaapaT, poMO, X CBONCTBA U MPU3HAKHU.
Tpaneuws, cpeHss TMHUA Tpaneunud. MHOTOYTrOJIbHUK. BelmyKibie
MHOTrOyroJibHUKH. CyMMa yIJIOB BBIITYKJIOTO MHOTOYTrOJIbHUKA. [IpaBunbHbIE
MHOTOYroJIbHUKH. OKpYKHOCTh U KpyT. [yra, xopaa. CekTop, CErMeHT.
LleHTpanbHbIN yTOJ, BIUCAHHBIN YTOJI, BEJIMYMHA BIIMCAHHOTO yria. BzanMmHoe
PacCIIOJIOKEHUE ITPSIMOU M OKPYKHOCTH, IBYX OKpyKHOCTel. KacarenbHas u cexymas
K OKPY>XKHOCTH, UX CBOMCTBA. BrincanHble ¥ ONMCAHHBIE MHOTOYTOJIbHUKHU.

OKpy HOCTb, BIMCAaHHAsA B TPEYTOJIbHUK, U OKPYKHOCTb, OITUCAHHAS OKOJIO
TPEyroJbHUKA. BicaHHbIE M ONIMCAaHHBIE OKPYKHOCTH IIPABUIIBHOTO

MHOTOyTOJbHUKA. ['eoMeTpuueckue npeodpazoBanus. [loHsTue 0 paBeHCTBE QUTYD.



[loHsATHE O NBMKEHUU: OCEBasl M LIEHTpaIbHAsl CUMMETPHH, MTapaJlIeIbHbIN MIEPEHOC,
noBopoT. [lonarue o mogobun Guryp u roMOTETHH.

[ToctpoeHuss ¢ mNOMOUIbIO LMPKYJId M JUHEHKH. OCHOBHBIE 3aJaud Ha
IIOCTPOCHME: JIeJIeHUEe OTpe3Ka IOIoJaM; MOCTPOCHHUE YIja, PaBHOTO JAHHOMY;
MOCTPOCHUE TPEYTrOJbHUKA MO TPEM CTOPOHAM; MOCTPOCHHE MEPIEHAMKYISpa K
IpSMOIf; MOCTpOEeHUE OUCCEKTPUCHI YIIa; IeJICHNE OTPe3Ka Ha N PaBHBIX YacTeH.

Pemenne 3amay  Ha BBIUMCIIEHHE, JOKa3aTelIbCTBO M IOCTPOEHHE C

WCIIOJIb30BAaHUEM CBOMCTB M3YUYEHHBIX (DUTYD.

N3mepenune reomeTpuueckux BennuuH. J{nmmHa otpeska. PaccrossHue ot Touku 10

npsAMou. PaccTostaue Mex 1y napajuieIbHbIMA PSIMBIMH.
IlepumeTp MHOTOYrOJIbHUKA.
JInmnHa OKpy>KHOCTH, YHACIIO T; JJIMHA IYyTH OKPY’KHOCTH.

FpaIIYCHaH MCpa yria, COOTBETCTBHUC MCIKIAY BEJIMUYNHOM HCHTPAJIBHOI'O yIjla U

JUIMHOM AYTY OKPYKHOCTH.



[lonarne momanu TUIOCKUX (uryp. PaBHOCOCTaBI€HHBIE W PaBHOBEIIUKHUE
dburypsl. [Inomane npsmoyronasHuka. [Inomanu mapamienorpamMmma, TpEyroIbHIKA
u Tpaneuuu. Ilnomanes MHOroyroiapHuka. Ilnomaas kpyra u miomaas CEKTopa.

CooTHoOIIEHNE MEX Ty TUIOMAIIMHU TTOTO0HBIX (QUTYP.

Pemenne 3a1a4 Ha BBIYKMCIICHHUE U JOKA3aTEIbCTBO C UCIIOJIB30BAHUEM U3YYEHHBIX
bopmyiL.
Koopaunatel. VYpaBHenue npsmon. KoopauHatel cepenuubl orpeska. Popmyiia

pacCTOAHUS MEXKIY IBYMSI TOUKAMH IUIOCKOCTH. Y paBHEHUE OKPY>KHOCTH.
Bekropsl. [{nuHa (Moaynb) BekTopa. PaBeHCTBO BEKTOPOB.

KOJ'IJ'II/IHeapHI)Ie BCKTOPBGI. KOOpI[I/IHaTBI BCKTOpA. YMHOXEHHE BCKTOpa Ha 4YHCJIO,
CyYMMa BCKTOPOB, PA3JIOKCHHUC BCKTOpA IIO ABYM HCKOJUIMHCAPHBIM BCKTOPAM.

CxanspHoe Mpou3Be/ICHIE BEKTOPOB.

TGOpeTI/IKO-MHO}KGCTBeHHBIC ITOHATHA. MHO}KGCTBO, QJICMCHT MHOXKCCTBA. BaﬂaHHe
MHOKCECTB  IICPCUHHUCICHHUCM  JJICMCHTOB, XaPAKTCPHUCTUYICCKHUM CBOMCTBOM.

[TonmuoxecTBO. OOBETMHEHUE U TIEPECCUCHNE MHOMKECTB.

OnemeHTel Joruku.  Omnpenenenve. AKCHOMBI W TeopeMbl. Jl0Ka3aTenbCTBO.
JlokazarenbcTBO OT mpoTuBHOro. Teopema, oOpatHass panHou. Ilpumep wu
KOHTPIPHUMED.

[ToHsiTHE O PAaBHOCUIIBHOCTH, CIIEIOBAHUH, YIOTPEOIEHUE JOTUYECKUX CBSA30K €CIH

...y TO ..., BTOM H TOJIBKO B TOM CJIy4ac, JIOTHYCCKUC CBA3KU H, HJIH.

['eomeTtpust B uctopuueckom pazputun. Ot 3emiemepus k reometpud. [Iudarop u
ero mkosa. damec. Apxumen. I[locTtpoeHne mnNpaBUIBHBIX MHOTOYTOJBHHUKOB.
Tpuceknus yrina. KBagpartypa kpyra. Y aBoenue kyoa. Ucropus uncna n. 3o510TO€
ceuenue. «Hauana» EBximma. JI. Diinep. H. U. JloGaueBckuii. McTopusi msitoro

HoCTyJiaTa.

N300perenne mMeToga KOOPAMHAT, MO3BOJSIOLIETO MEPEBOAUTh T€OMETPHUUECKHE
00BeKThl Ha s3bIK anredpol. P. Jlekapt u I1. @epma. [Ipumepsl pa3iuyHbIX CUCTEM

KOOpAWHAT Ha INIOCKOCTH.
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Conepxkanue O00VIeHHS/ KJIACC

1. HayanbHble reoMeTprueckue cBeaeHusi. 12 4
[Ipocreiiime reomeTpuueckue (GUIyphl: MpsiMasi, TOYKA, OTPE3OK, JydY, YTOJl.
[TonsitTue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHME OTpPE3KOB M YIJIOB.
N3mepenne OTpe3KoB, IIuHA OTpe3ka. M3mepenue yrios, rpaaycHas Mepa yria.
CMeKHBIE M BEPTHKAIBHBICYTJIbI, UX CBOKCTBA. [lepneHauKynsipHbIe IpsIMBIE.
OcHOBHass Lenp — CUCTEMATU3UPOBATh 3HAHUS YYalIUMXCS O IPOCTEHIINX
reOMEeTPUUYECKUX (PUTypax U UX CBOWCTBAX; BBECTUIIOHATHE PaBEHCTBA (QUTYD.
2. TpeyroibHuku. 18 4.
TpeyronpHuk. [Ipu3Haku paBeHCTBa TPEYroNbHUKOB. [lepnieHAMKynsp K IpsMOM.
Mennanbl, OUCCEKTPUCHI U BBICOTHI TPEYroyibHUKA. PABHOOEIpEHHBIN TPEYTOJIBHUK U
€ro CBOMCTBA. 3a/1a4M HA OCTPOEHUE C MTOMOIIBIO [IUPKYJIS ¥ JIMHENKH.
OcHOBHasl 11eJIb — BBECTHU MOHITHE TEOPEMBI; BbIPAOOTATh YMEHHE JJOKA3bIBATh
PABEHCTBO TPEYTOJIBHUKOB C IIOMOLIBI0 M3YYEHHBIX IPU3HAKOB; BBECTU HOBBIM

KJIacc 3a/1a4 — Ha TIOCTPOEHHE C 110 MOIIBIO IUPKYIIS ¥ TMHEHKH.

3.MMapanjeabHble npsiMbie. 12 4.

[Ipu3Haku napajuieIbHOCTH NMPAMBIX. AKCHOMa MapaJUIENbHbIX NpsMbIX. CBOKCTBA
[1apajuIeNIbHBIX MIPSAMBIX.

OcHOBHas 11€JIb — BBECTH OJIHO U3 BAXKHEUIINX IMOHATUN — IMOHATHE NapAJIIIEIbHBIX
NpSMBIX; JaTh MEPBOE MPEACTaBICHUE 00 aKCMOMAaX M aKCMOMAaTUYECKOM METOJIE B
I€OMETPUH; BBECTU AKCUOMY IapaJUICIbHbBIX IIPSIMBIX.

4.CoOTHOLICHUSI MEKTYy CTOPOHAMM M yIJIaMM TpeyroJjbHuka. 18 u.

CymMa yrioB TpeyrojpHuka. COOTHOLIEHHE MEKY CTOPOHAMHM YIJIAMH
TpeyrojapHuKa. HepaBeHCcTBO TpeyronbHuKa. [IpsaMoyronbHbIe TPEYTrOIbHUKY, UX
CBOWCTBA U IPU3HAKHU paBEHCTBA. PaccTosiHUE OT TOUKM 10 IpsAMON. PaccrosiHue
MEKly IapaJuleIbHBIMU NPSAMBIMU. [IoCTpOoeHME TPEYroIbHUKA IO TPEMDIIEMEHTAM.
OcHOBHasi 1eJlb — paccMOTPETh HOBBIE HWHTEPECHBIE M BaXHbIE CBOMCTBA
TPEYTOJIBbHUKOB.

5. IToBTOpenue. Pemenue 3aga4. 84
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Conepxkanue o0OviueHuss 8 Kjace

1. YeTbIpéxyroabHuku. 144

MHOroyroyibHUK, BBITYKJIbII MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpamneuus. [IpsMoyroyibHUK, pomO,
KBaJpaT, uX cBoiicTBa. OceBasi U LIEHTPAJIbHASI CHMMETPHH.

OcHOBHasI 1Ieh — H3YyYUTh HAWOOJIee BaXXHBIC BHJBI UYETHIPEXYTOJIHBHUKOB —
napajiesiorpamMmm, IpsiMOyrojbHUK, poMO, KBaJipaT, Tpaneuus; AaTh MPpeICTaBICHNUE
o (purypax, obmagaroNMX 0CEBOM WM IEHTPATLHOW CUMMETPHUH.

2.11nomann. 14 4.

[loHaTre miIom@aau MHOTOYToJbHHKA. [Inomany npsMoyroibHuKa,
napasuiesiorpamma, TpeyrojibHuKa, Tpaneuuu. Teopema [Tudaropa.OcHoBHas 1eb -
PaCHIMPUTh U YTIyOUTh MOJTYyYEHHBIE 5 - 6 KJlaccaXmpeCTaBICHUS ydaluxcsi 00
W3MEPEHUU Y BBIYUCIICHUH TUIONIA/ICH; BEIBECTH (hOPMYJIbI TUIOIIA IEH
MPSAMOYTOJBHHKA, apajuieiorpaMma, TPEYTrOJbHUKA, TPANEnH; J0Ka3aTh OJHY U3
TJIaBHBIX Te€OpeM reoMeTpun — Teopemy Iludaropa.

3. [logoOHbIe TPeyroabHUKu. 19 4.

[TonoGubie TpeyronbHUKU. I[Ipu3Haku mnojoOus TpeyroibHUKOB. I[IpumeHeHue
no00us K J0Ka3aTeIbCTBY TEOPEM M pelieHuio 3a1a4. CHHYC, KOCUHYC U TaHTE€HC
OCTpPOTO yTJIa IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

OcHOBHasi 1eJIb — BBECTU IMOHATHE TMOJOOHBIX TPEYTOJbHUKOB; PACCMOTPEThH
MPU3HAKKU TOJ00MS TPEYrOJIbHUKOB M WX NPUMEHEHHWS; cjenaTh MEpBbIA Iar B
OCBOEHUU YYAIIUMUCSA TPUTOHOMETPUUECKOTO anmnapara TeOMETPUH.

5. OKpy:KHOCTD. 17 4.

B3anMHoOe pacnosioxxkeHue npsiMol U OKpY>KHOCTH. KacaTenbHasi K OKpY>KHOCTH, €€
CBOWMCTBO M mpu3HaK. LleHTpanbHble M BOMCaHHBIE YIUIbl. YeThIpe 3amMedaTebHbIC
TOYKU TPEYTOJbHUKA. BriucanHas u onucaHHas OKpY>KHOCTH.

OcHOBHas 11eJ1b — PaCHUIUPUTh CBEJCHUS 00 OKPYKHOCTHU, MTOJTYUYCHHBIC YHAIIIUMUCS
B 7 Kiacce, WU3yuyuTh HOBBIC (PAKThI, CBSI3aHHBIE C OKPYKHOCTHIO; MO3HAKOMHUTH
y4aIuxcs ¢ YeThIPbMsI 3aMeYaTeIbHBIMU TOUKAMU TPEYTOJbHUKA.

5. [loBTOpenue. Pemenue 3a1a4. 4 4
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Conep:xxanne o0yuyeHuss 9 kiacce

1. BexTopsbl. 8uacoB

[lonarue BekTopa. PaBeHCTBO BeKTOpOB. CJOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOkKEHHE BEKTOpA HA YUCIIO.
OcHoBHast T11e/b- (OPMYJIUPOBATH OMPEACICHUS W HWUTFOCTPUPOBATH TOHSTHS

BEKTOpa, €0 JJIMHBI, KOJUTMHEAPHBIX U PABHBIX BEKTOPOB;MOTUBHPOBATH BBEICHUE
MOHATUM W JEWCTBUM, CBSI3aHHBIXC BEKTOPAMH, COOTBETCTBYIOIIMMHU MPHUMEPAMHU,
OTHOCSIIUMHUCS K (PU3NYECKHM BEKTOPHBIM BEIWYMHAM; MPUMEHATH BEKTOPHI H

JICUCTBUS HAJl HUMH IIpH PCUICHUH IT'COMCTPHYCCKHUX 3aaa4

2.Metoa koopaunat. 10 4

Pa3yioxenue BEKTOpa 1o JByM HEKOJIMHEApHBIM BeKTopaM. KoopauHaTsl BEKTOpa.
[IpocTenimme 3amadyn B KOOpPAMHATAaX. YPaBHEHHS OKPYKHOCTH M INPSIMOM.
[IpuMeHeHne BEKTOPOB U KOOPAUHAT IPU PELICHUM 3a4ad.

OcHOBHas 11€JIb — HAYYUTh YYalllUXCs BBIMOJHATH JEUCTBHUS HaJ BEKTOpaMH Kak
HaIlpaBJICHHbIMH OTPE3KAMH, YTO BAXXHO JUIsl MPUMEHEHHS BEKTOPOB B (PUBHKE;
IIO3HAKOMUTH C KCIOJB30BAHMEM BEKTOPOB M METOJA KOOPAMHAT IPU PELICHUU
F€OMETPUYECKUX 3a7a4.

3.CooTHOLIEHUSI MEXKIY CTOPOHAMM M YIJIaMu TpeyrojabHuka.CkajsipHoe
npousBeaeHue BeKTOpoB. 11 4.

CuHyc, KOCMHYC M TaHI€HC yrija. Teopembpl CHHYCOB M KOCHUHYCOB. Pemenue
TPEYroJbHUKOB. CKaJsIpHOE IPOM3BEICHUE BEKTOPOB U €ro NPHUMEHEHHE B
r€OMETPUYECKHX 3a1a4aX.

OcHOBHas 1eIb — Pa3BUTh YMEHHE YYAIUXCS NPUMEHITh TPUTOHOMETPUUYECKUI
anmnapar Mpu pelieHnd FeOMETPUYECKHX 3a]1ay.

4. ]I1MHAa OKPYKHOCTH M IJIOIAAbL Kpyra. 12 4.

[IpaBunbHbIE MHOTOYrOJbHUKH. OKpPYXHOCTH, OMHCAaHHAs OKOJIO MPAaBUILHOIO
MHOT'OYTOJIbHUKA U BIIMCAHHAs B HETO. [TocTpoeHNEe NpaBUIIbHBIX MHOTOYTOJIbHUKOB.
JnuHa okpyxHocTu. [lmomans kpyra.

OcHOBHas 1EIb— paclIMpUTh 3HAHWE Y4YallUXCd O MHOIOYrOJIbHUKAX;
paccMOTPETh MOHATHUS JJIMHBI OKPY>KHOCTU U IJIOLIAAN Kpyra U (popMyssl Ui UX
BBIYHCIICHHUS.

5.JIBu:keHus1. 8 yacoB
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OtobOpaxkenue miockocth Ha ceOs. [lonstue npuxenus. OceBas U ILIEHTpaJIbHAs
cummerpun. [lapannensueiii nepenoc. [loBopot. Hanoxxenus u 1BUKeHUS.
OcHOBHasE  1EJIb — TMO3HAKOMHUTHh YyYalIUXCsl C TIOHSATHEM JIBIDKCHHS M €TO
CBOMCTBaMHM, C OCHOBHBIMH BUIAMH JIBUKEHUN, B3AMMOOTHOIIICHUSIMU HAJIOKEHUH 1
JNBWKEHUH.J[BU)KEHHE TIJIOCKOCTH BBOJUTCA KaK OTOOpaKEHHE IUIOCKOCTH Ceos,
COXPAHSIOIIEE PACCTOSIHUE MEXKTY TOUKAMH.
6. OO0 akcmomax reoMeTpum. 2 yaca
becena 00 akcMoMax reoMeTpuu.
OcHOBHasi LeNb — JaTh Oosiee TIIyOOKOE MPEACTABICHUE O CHUCTEME AaKCHOM
IUTAHUMETPUM M aKCMOMAaTH4YecKoM Merone.B maHHOW TeMme paccKa3bIBaeTcsi O
Pa3JIMUHBIX CHUCTEMax AaKCHUOMI€OMETPHHU, B YACTHOCTH O Pa3IUYHBIX CIOCOOax
BBEJICHUSI IOHATUSIPABEHCTBA QUTYD.
7. HavaJbHble CBeleHUS U3 CTepeOMeTPUM. 8S4acoB
[Ipenmet crepeomerpuu. ['eomeTprdeckue Telia U MOBEPXHOCTU.MHOTOTPaHHUKU
pu3Ma, nmapasuiesienue], nupamuaa, Gopmyd s BBIYUCICHUS UX 00beMOB. Tena u
MOBEPXHOCTH BpallleHUs: [IWIMHAP, KOHYC, cepa, map, GopMyIIbl 1151 BHIYUCTIECHUS
WX TUIOIIAJIeH MOBEPXHOCTEH U 00BEMOB.
OcHoBHas 11eJ1b — JIaTh HAYaJIbHOE MPEJICTABJIICHUE O TEJIaX U MOBEPXHOCTSIX B
MPOCTPAHCTBE; MO3HAKOMUTDH YUAIIUXCS C OCHOBHBIMU (POPMYJIaMHU JJIsl BBIYUCIICHUS
TJI0IIaIeH moBepXxHocTel u 00beMoB Tei1.8. [loBTopenue. Pemenue 3agay. 9
3. TemaTu4yeckoe NJIAHNPOBAHME, B TOM YHCJIE C Y4€TOM MPOTrpaMMbl
BOCIHUTAHMS € YKAa3aHHEM KOJIMYeCTBA 4YaCOB, OTBOJAUMBIX HA OCBOEHHUE
Ka:K10M TeMbl
B cootBetcTBUM ¢ yueOHbIM TuiaHOM MBOY COII Nel um. A. U. I'epuiena
TumareBckoro paifoHa Ha W3y4eHUE TEOMETPHUHM Ha CTYNEHU OCHOBHOTO
obmiero oopazoanus otBoautTcs 204 yaca, B ToM uucie B 7 kjiacce 68
y4eOHbIX 4acoB U3 pacuera 2 yueOHBIX yaca B He/lelto, B 8 kiacce 68
y4eOHBIX YaCOB M3 pacueTa 2 yueOHBIX Yaca B HeJIelto, B 9 kiacce 68 ydeOHbIX

4acoB U3 pacueTa 2 yueOHBIX Yaca B HEJIEIIO.
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7 KJIacc

Paznen | Koua - Tembl Koa — OcHoOBHbBIE BH/IBI OcHoOBHBIE
BO BO | IeSITeJbLHOCTH O0y4AIOUIUXCH | HANPaBJEeHUS
4acoB 4acoB (Ha ypoBHe yueOHbIX BOCIIUTATEIbHOM
aeiicTBUIA) NeATEJIbHOCTH
1. Havanbuel| 12 [[Ipsmas u orpe3ok Jlyu u 2  |OOBSACHATH, YTO TAKOE OTPE3OK, 1,34
e YTOJL. Ty4, yroi, Kakue (Urypsl
reomerpmuye CpaBHEHUE OTPE3KOB U YIJIOB.| 2  [HA3bIBAIOTCA  PaBHBIMHM,  Kak 5,7
CKHue HSMepeHI/IC OTPE3KOB 3 CPAaBHHUBAIOTCA M H3MCPAIOTCA 3,4’6
CBeJleHusl 3mepeHue yrios. OTPE3KH M YIWbl, YTO TaKOE
rpagyc U IrpajgycHas Mepa yria,
[IepreHIMKyISPHbIC IPSMBIC. 3 |kaKoil yros Ha3bIBACTCS MPSIMBIM, 2,5
TYIBIM, OCTPBIM, Pa3BEPHYTHIM
Pemrenne 3amau 1 YTIBIM, PbIM, P PHYTDIM, 1,47
YTO TaKOE€ CepelrHa OTpe3Ka U
KoHTpoabHast padoTa 1 |bMccekTpuca yrila, Kakue yIJibl 5

Nelmo teme «HavaanHbIE
reoMeTpu4yecKue CBeIeHus1

Ha3bIBAKOTCA CMCEKHBIMU N KaKHEC

BEPTUKAILHBIMH;
(bopMyIHpOBaTH u
00OCHOBBIBAaTh YTBEPXKICHHUA O
CBOMCTBaxX CMEXHBIX u
BEPTUKAIBHBIX YIJIOB;
OOBSACHATH,  KaKue  IpsMbIC
Ha3bIBAIOTCS

MepHEeHUKYISIPHBIMU;  (hopMmy-
mupoBaTh M OOOCHOBBIBATh

YTBEP)KIEHUE O CBOICTBE JBYX
[PSMBIX, HEPHEHIAUKYISIPHBIX K
TpETheil; n300paxkaThb u
pacro3HaBaTh YKa3aHHbIE
[pocTenime burypst HA
yepTe)kax;  pemarb  3aJayd,
CBSI3aHHbIE C TUMHU
[pocTeHUMHU (purypamu
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2. TpeyrojabH
UK

18

[TepBbIif MpU3HAK PAaBEHCTBA
TPEYTrOAbHUKOB.

Menuanbl, OUCCEKTPHUCH U
BBICOTBI TPEYTOJIbHUKA.

Btopoil u TpeTuii mpu3HaKk
PaBEHCTBA TPEYTOJIbHUKOB.

33.2[2[‘11/1 Ha MOCTPOCHUC

Pemenue 3amau

OOBACHATD, Kakas ¢urypa
Ha3bIBACTCS TPEYTOJIBHUKOM, HYTO
TaKOE BEPIINHBI, CTOPOHBI, YTIIBI U
MEPUMETP TPEYroJbHHUKA, KaKOH

TPEYrOIbHUK Ha3bIBACTCS
paBHOOCIPEHHBIM u KaKoi
PaBHOCTOPOHHHM, KaKue
TPEYTOJIbHUKHU Ha3bIBAIOTCS
pPaBHBIMU; n300pakaTh u

pacrmo3HaBaTh ~ Ha  YepTekKax
TPEYTOJIBHUKH M WX DJICMCHTEI;
(dbopMynupoBaTh M JOKa3bIBaTh
TEOPEMBI 0 MpU3HAKaX
paBeHCTBA TPEYrOJIbHUKOB;
OOBSACHATH, 4YTO  Ha3bIBaeTCA
MEPIICHIUKYIIPOM, TPOBEAEHHBIM
W3 JaHHOM TOYKM K JaHHOU
mpsMoOH;  GopMylIHpoBaTh |
JIOKa3bIBaTh TeopeMy 0
NEPNECHAMNKYJSIPE K MPSIMOIf;
OOBSICHATE, KaKue OTPE3KHU
Ha3bIBAIOTCA MEIUaHOu,
OHCCEKTPUCOH u BBICOTOM
TpPEeYTroibHHUKA; (OPMYIHPOBATH H
JTOKa3bIBaTh TEOPEMBI O CBOWCTBAX
PaBHOOCPEHHOTO TPEYTOJLHUKA,
pemiath 3a7add, CBsI3aHHBIE C
MpU3HAKaMHU paBeHCTBa
TPEYroJIbHUKOB W  CBOWCTBaMu
PaBHOOCPEHHOTO TPEYTOJNLHUKA,
dhopMyIHpOBaTH
OTIpeeIEeHUEOKPYKHOCTH;
OOBSCHATh, 4YTO TaKOE IICHTP,
pamuyc, Xopia u JIHAMETP
OKPY)KHOCTH;,  pemarb  Ipo-
cTeiiimme 3a7add Ha TIOCTPOEHHE
(mocTpoeHne  yria,  PaBHOTO

JTAHHOMY, MOCTPOEHNE
OUCCEKTPHCHI yIila, IOCTPOCHHE Tep-
NEHAUKYJISIPHBIX MMpsAMBIX,
MOCTPOCHUE CEPENHBI OTPE3Ka) U
boiee CJIO)KHBIE 3a/1a4u,
WCIIOJNIB3YIOIINE yKa3aHHBIE MpO-
creimme; COIIOCTAaBIIATh
MIOJIy4CHHBIN pesyibrar c

YCJIOBUEM 3ada4u; aHAJIU3UPOBATH
BO3MOKHBIC CJIydau

2,4,3

5,6,7

45,7

2,3,7

5,7
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KonTpoasnas padoraNe2 mo
Teme «IIpu3Haku paBeHcTBa
TPEyroJbHUKOB)

3.11apasien
bHbIE
npsiMmble

12

[Ipu3Haku mnapamIeabHOCTU
TIBYX TPSIMBIX

DOopMynMpOBaTh  ONPEIECICHUE
[apajuIeIbHBIX IIPSIMBIX;
OOBSICHATH C TIOMOIIBIO PUCYHKA,

2,4,6

AKCHOMa MapaiIeIbHBIX
MPSIMBIX.

KaKue Yribl, 0Opa3oBaHHbIE MPU
[EepeceyeHuu  JBYX  MPSIMBIX

1,3,6

Penrenue 3amau

ceKymeﬁ, Ha3bIBAKOTCA HAKPECT
JIC)KalllMMU, KaKue

3,5,7

KoHTtposbHas pabora 1o reme
«[lapannenbHOCTb MPSAMBIX»

OIHOCTOPOHHUMHU M KaKue
COOTBETCTBECHHBIMHU;
(dbopMynupoBaTh U JIOKa3bIBaTh
TEOPEMBI,

BBIpAXKAIOIIHE MpU3HAKU
MapayuIeIbHOCTH JIBYX MPSIMBIX;
OOBSICHATH, YTO TAKOE AKCHOMBI
TCOMETPUH M KaKWe aKCHOMBI
y)K€  HUCIOJIb30BalIUCh  paHee;
(hopMyIIMpoBaTh aKCUOMY|
MapauieNbHbIX IPSIMBIX u
BBEIBOJIUTH CIICJICTBUSL W3 HEE;
(dbopMynupoBaTh U JIOKa3bIBaTh
TEOPEMBI 0 CBOICTBax
MapayienbHbIX MPSIMBIX,
oOparHbIe TeopeMaM 0
MpU3HAKAX napajuieaTbHOCTH,
CBSI3aHHBIX C HaKpPeCT,
NEeKAIUMU,COOTBETCTBEHHBIMU H
OJTHOCTOPOHHUMH  yIJIaMH, B
CBS3M C OTUM OOBICHITH, 4YTO
TAaKOE YCIIOBHE M 3aKJIIOUCHHE
TEOPEMBI, Kakas TeopeMa
Ha3bIBACTCS oOpaTtHo# 1o
OTHOIICHUIO K JTAHHOW TEopeMe;
O0O0BSICHSITH, B 4E€M 3aKJIFOYAETCS
METO/T JI0Ka3aTeNbCTBA 0T
MMPOTUBHOTO: (DOPMYIHPOBATH U
TOKa3bIBaTh TEOPEMBI 00 yriax c
COOTBETCTBEHHO IMapaJIJICIIbHBIMU
131 NEPIEeHIUKYISIPHBIMH
CTOpPOHAMH; MIPUBOTUTH:
MPUMEPHl HCIIOIB30BAHUS ITOTO
METO/a; pemiaTh 3aJayd  Ha
BBEIYHCIICHHUE, J0Ka3aTeNbCTBO U
[MOCTpPOEHHE, CBS3aHHBIE  C
MapaieNbHBIMH MPSIMBIMH

4.CooTHO
INECHUA
MEXITY

18

CyMMa yIjioB TPEYroJIbHHUKA.

dopMyIHpoBaTh U TOKA3bIBaTh
TEOPEMY O CYMME YIJIOB
TPEYTroJbHUKA U €€ CIEACTBHE O

1,4,6
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CTOpPOHA COOTHOILIEHHE MEKTY 3 BHEIITHEM YTJIEe TPEYTOJIbHUKA, 3,5,7
MH U CTOPOHAMH U yIJIaMu MIPOBOJIUTH KJIACCH(PUKALINIO
yriamu TPEYrOJIbHUKA. TPEYroJbHUKOB I10 YIJaMm;
TPeyroJb KonrponeHas paboTa 1o 1 (dbopMynHUpOBaTh U JOKA3bIBAThH 5)
HHKA Teme«CyMMa yIiioB Tpe- TEOpEMY O COOTHOIICHHUIX
YTOJIEHHKAY MEXKIYy CTOPOHAMHU U yrilaMu
TpEeyrojipHuKa  (mpsMoe U
[IpsimoyrosbHBIC 4 o0paTHOE  YTBEPXKICHHUS) H 2,4
TPEYTOJbHUKH. CIEACTBUS M3 HEE, TEOpEMY O
[locTpoenue TpeyronbHuka no, 4 HEpPAaBEHCTBE  TPEYTOJbHHUKA; 5,7
TPEM SJIEMCHTaM (dbopMyIIMpoBaTh U JI0Ka3bIBAThH
Peenue 3anau 3 (reopemsl 0 CBOMCTBAx 3,6
[IPSIMOYTOJIbHBIX
KonrtponbHas pabota o reme «| 1 TPEYroIbHUKOB 5
CooTHoLIeHHE MEKY CTO- (IPSIMOYTOJILHBIA TPEYrOJIbHUK
poOHaMHu U yrijiaMu TpEyroJjb- C YIJIOM 300, IpHU3HAKH
HHay paBeHCTBa IPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB);
(bopMyIMpOBATh OIpPEEIICHUS
paccTosiHus OT TOYKH [0
[PSIMOI, PpAacCTOSIHUS ~MEXIy
MapajieIbHbBIMU PSMBIMU;
pelaTh 3a7a4l Ha BBIYMCIICHUS,
T0Ka3aTeNbCTBO U IIOCTPOEHUE,
CBSI3aHHBIE C COOTHOIICHUSMHU
MEX/1y CTOPOHAMM M YIJIaMH
TPEYrOJIbHUKA, U PAaCCTOSIHUEM
MEX Y napaiesIbHbIMUA
[IPSAMBIMHU. [Ipn
HE00XO0AUMOCTH POBOJUTH I10
X0y pelieHus
NTOTIOJIHUTENIBHBIE TTOCTPOCHMS,
COIIOCTaBIIATh ITOJTY4EHHBIN
pe3yJIbTaT ¢ YCJIOBHUEM 3a/auH,
B 3aj7ayaXx Ha [OCTPOCHHE
MCCIIEI0BATh BO3MO>KHBIE
CIIydau.
5.IMoBTopen| 10 [IIpocreiimme purypsr mianu-| 2 1,34
ue. METpHH: NpsiMast, JIy4, YroJl
Pemenne TpeyronbHUKN 2 2,6,7
3a71ad. [TapajutesbHbIe PSMBbIC 2 3,7
ToroBast KOHTpOJIbHAS 1 3)
aboTa
O06o00maro1ee MOBTOPEHIE 1 5,7
8 kiracc
Paszpnen Kouax- Tembl Koua- OcHoBHbBIC BUIBI OcHoBHbBIE
BO BO AeATeJIbHOCTH HanpaBJIeHUs
4aco 4aco o0yyaromuxcs (Ha ypoBHe | BOCHHTATENbH
B B Y4eOHBIX J1eificTBHI) oit
AeATEeJIbHOCTH
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1.Yerpipéxyro
JbHUKHU

14

MHOroyroiabHUKH.
YeTsIpexyroJbHUKU

[Tapamrenorpamm.

CBoiicTBa
napajuiesiorpaMmma.

[Ipu3naku
napajuieJorpamma.

Pemienue 3amad mo tTeme

OOBsCHATH, YTO TaKoe JOMaHasil,
MHOI'OYT'OJIbHUK, €70 BEPILIMHBL,
CMEXHBIE CTOPOHBI, AMATOHAJIH,
n3o0paxkaTb M pacro3HaBaTh
MHOTOYTOJIbHUKH Ha 4YepTeiKax;
[IOKa3blBaThb  JIEMEHTBl MHOI'O
YrOJIbHUKA, €r0 BHYTPEHHIOI W
BHEITHIOI0001acTH; (D OpMYyJIPOBa
Tb  ONpPENEJICHHE  BBILYKIOIO
MHOI'OYTOJIbHUKA;U300paXxatb U
pacmo3HaBaTh  BBINYKIBIE |
HEBBIIIYKJIbIE  MHOI'OYTOJbHUKH;
(hopMynupoBaTh U 10Ka3bIBATh
YTBEP)KACHUSIO  CyMME  YTJIOB
BBIMYKJIOTO MHOTOYTOJIbHUKA U
CyMME  €rOBHELIHHMX  YIJIOB;
OOBSICHATb,  KaKH€  CTOPOHEI
(BepumIMHBI)  YETHIPEXYTOJIbHHUKA
Ha3bIBAIOTCS

IIPOTUBOIIOJIOKHBIMHY;
(hopMyupoBaTh OTpeiCIICHHS
napaujenorpamma, Tparenuy,
paBHOOEApEHHON u
IIPSIMOYTOJIBHOM Tpaneuui,
psSIMOYTOJIbHHKA, pomoa,
KBaJIpaTa; n300paxarhb u
pacmo3HaBaTh

3THYETBIPEXYTOJILHUKH;

¢dbopMynupoBaTh M JIOKa3bIBaTh
yTIBEpKACHUS 00 UX CBOMCTBax U
IpHU3HAKaX; pelarh 3aJadyd Ha
BBIUMCIIEHHE, [OKa3aTelbCTBO U
IIOCTPOEHHUE, CBS3aHHBIE C 3TUMHU

BHJIAMU YEeThIPEXYTOJILHUKOB;
OOBSCHSITD, Kakue JIBE
TOYKHHA3BIBAIOTCS

CUMMETPUYHBIMH  OTHOCHUTEJIBHO
psIMOM (TOYKH),B KaKOM CITydae
¢durypa Ha3bIBACTCS
CUMMETPUYHON OTHOCUTEIILHO
IpsIMOM (TOYKHM) M YTO TaKO€ OCh
(mentp) CUMMETPUUHTYPEI;
MPUBOIUTH  NpHUMEpPHl  QuUryp,
o0 Taaronmx
0CeBOM(IIEHTPaATbHO)
CUMMETpHUEH, a TaKkkKe MPHUMEpEI
0CeBO ULEHTpaIbHON
CHUMMETPUI B OKpYKarollled Hac
00CTaHOBKe

1,57

2,4,7

5,6

2,3

4,6,7

5,7
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«TapaiesiorpaMmm.

3,4,6

Tpaneuus. CoiicTBa
Tparenuu.

1,2,7

3aza4u Ha IOCTPOCHHUE.

5,6

[IpssMOyTrobHUK.

5,7

1,3,4

Pom0 wu kBampar.

CaoiicTBa pom0a 1 KBajpara

2,4,6

OceBas U LeHTpaJIbHAA
CUMMETPHHU

2,5

Pemenue 3agay.

3,4,7

Konrtpoabnasi padora Nel
1o Teme:
«YETBIPEXYT'OJIBHUK
N»

20
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2 ILl1omann 14 IlonsaTre mnomagn OO0BscHATH, Kak nipou3BoAuTcs | 1,4,6
MHOTOYTOJTbHUKA. U3MepeHue TIomaaei
MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJTbHUKH HAa3bIBAIOTCS
PaBHOBEJIUKUMU u
KaKHEepPaBHOCOCTABIICHHBIMU; ()
OpMYJIUPOBATH OCHOBHBIE
CBOICTBA IUIOMIAAECH U
BBIBOJIUTh C HX IOMOIIBIO
(dhopMyIbITLIOMIA IS
IPSIMOYTOJIbHUKA, TAPAILIIEIIOTD
amma, TPEYTrOJIbHUKA,
Tpaneuuu; GopMyIupoBaTh U
JIOKa3blBaTh ~ Teopemy 00
OTHOIICHUHU ionaaen
TPEYTOTHHUKOB, WMEIOIIUX TI0
paBHOMY yriy;
(hopMyIIMpOBaTh W JIOKA3bIBATH
TeopemMy [Tudaropa u
oOpaTHyI0O  €if;  BBIBOAUTH
dbopmyny ['epona st romanu
TPEYTOJbHUKA; PelIaTh 3aJla4yu
Ha BBIUHCIICHHE u
JIOKA3aTeNIbCTBO, CBSI3aHHBIC C
[Imomaae npsAMOyroJibHUKA dbopmynamu wiomazaeu | 2,4
[nomans uteopemoii [Tugaropa
napajuieJorpamma.
[Tnomanp TpeyrojabHUKA.
3,57
[lmomane Tpaneunun
Haxoxnenue miomann 4.6
TpamnenuH. 35
Teopema IIudaropa.
4,6,7
Pemenue 3aga4 ¢ momMoIbro
T. [Iudaropa.
2,57
[ToBTOpEenue no teme
«TIIOIIAb 5
KontponsHas padora Ne2 o
TEME «TUTOIIAIb
19 Omnpenenenue mog00HBIX OO0BACHAITE MOHSITHE 1,35
TPEYTOJHLHUKOB. MIPOITOPIIMOHATEHOCTH
y OTPE3KOB; (bopmynupoBaTh 24
OTHolieHHe mTonaiei oTpeIeICHUS MOJOOHBIX '
NOXOOHEIX duryp TPEYrOJIbHUKOB 51
[IepBsIii mpu3HaK 01001 koa¢pdunrenTa nonoous; 3,6
TPEYTOJIHLHUKOB (hopMynupoBaTh M J0Ka3bIBATH
3. MoxooubIe Bropoii npusnak nogoous TEOpEeMbl: 00  OTHOIIEHUU 47
TPEYroJbHUKH TPEYTOJIHLHUKOB rIomaaen 10TI00HBIX
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Tperuit npuzHak nogo0us
TPEYTOJLHUKOB

Pemenue 3amay Ha Bce
MIPU3HAKHU TTO00uS

Kontposbnas padora Ne3 o
teme: «[lomoOHbBIE
TPEYTOJIbHUKI»

Teopema o cpeHel JTMHUA
TPEYroJbHUKA.

Pemrenue 3agad co
CBOMCTBAMHU MEIUAH
TPEYTOJIbHUKA

Teopema o
IIPONOPLMOHATIBHBIX
OTpE3Kax B MPSIMOYT'OJIbHOM
TPEYroJbHUKE

Jlenenue oTpe3ka B JTaHHOM
OTHOIICHUHU

[IpakTrueckoe NpuIoKeHne
TPEYTrOJIBHUKOB

CooTHOIIEHHE MEKTY
CTOpOHaMI/I 158 y1"J'IaMI/I
MPSIMOYTOJIBHOTO
TpeYrojabHUKa

TPEYrOJIbHUKOB, O IpHU3HAKaX
nofo0usi TPEYroJIbHUKOB, O
CpeIHel JIMHUU TPEeyroJibHUKa,
0 nepecedeHN MeraH
TPEYroJbHHKA, 0
MIPOIMOPIIMOHANIBHBIX  OTPE3Kax
B IPSIMOYTOJIBHOM
TPEYTONbHUKE; OOBSICHATH, YTO
Takoe MeToa noaolbus B
3aJayax Ha TIOCTPOCHHE, U
PUBOJUTH PUMEPBI
MPUMEHECHHSI JTOTO0  METOJa;
OOBSICHSATH, Kak MO>KHO
HCIIOJIb30BAThH CBOMCTBA
NOJIOOHBIXTPEYTOJIbHUKOB B
U3MEpPUTENBbHBIX paboTax Ha
MECTHOCTH;00BSICHSTH, KaK
BBECTH IOHSATUE TMOJOOHS ISt
POU3BOJIBHBIX dburyp;
(hopMyIIMpOBaTh ONpEICIICHNE
U  WUTIOCTPUPOBATh TOHATHUSA
CHHYCa, KOCHHYCa W TaHTeHCa
OCTPOTO yriia MpsIMOYTOJIbHOTO

TPEYTrOJIbHUKA; BBIBOJIMTH
OCHOBHOE
TPUTOHOMETPUUECKOE

TOXIACCTBO U 3HAUYCHUS CI/IHyca,
KOCHMHYyCa ¥ TaHIeHca JIIs
yrinoB 30°, 45°, 60°; pemats
3a7a4M, CBSI3aHHBIE C 10J100HEM
TPEYTrOIBHUKOB, e
BBIUHMCIIEHHS 3HAYEHUH
TPUTOHOMETPUUECKUX
byHKIMI HCII0IL30BATh
KOMIIBIOTEPHBIE IIPOTPaMMBI

3,6

3,5,7
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Cunyc, KOCUHYC U TAHT€HC

OCTpOro yria

MIPSIMOYTOJIBHOTO

TPEYroJIbHUKA

Pewrenue 3amau o reme
<110J100HBIE TPEYTOJILHUKI
KonTtponbhas pabora Ne4 mo
reme: « [Ipumenenue
MPU3HAKOB MOJ00US
TPEYTOJIbBHUKOBY

4.OKpy:KHOCTD

17

B3anmuoe pacnonoxxenue
MPSIMON U OKPYKHOCTH

KacarennHas
KokpyxHocTH.IlocTpoenune

KacaTellbHOM K OKPYKHOCTH.

I'pangycHas mepa
OKPY>KHOCTH
HGHTpaJ'[BHI)Ie " BIITHCAHHBIC

YTJIBL.

Uccnenosarts B3alMHOE
pacmojokeHue  NpsMod U
OKPYXHOCTH; (OpPMYyIUPOBATH
ONpEACIEHUE KacaTeIbHOM K
OKPYXHOCTH; (OpMYJIUPOBATH
U JOKa3bplBaTb TEOPEMBL: O
CBOMCTBE  KacaTeJlpbHOH, O
NpU3HAKE KacaTelbHOW, 00
OTpe3Kax KacaTelbHbIX,

1,4
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Teopema 0 BIIMCAaHHOM yTJIE
1 00 oTpe3Kax,

3aMeyarenbHble TOUKU
TpeyronbHuka CBONHCTBO
OMCCEKTPHUCHI yIiia

3ameuaTesbHbIE TOUKU
TpeyroyibHuka CepenHHbIN
MIEPICHIUKYIISAP

Teopema o Touke
nepeceyeHust
BBICOT TPEYTOJIbHUKA

Bnucannas OKpyKHOCTb.
OnucanHasi OKPYKHOCTb.

Pemenue 3anay no teme;
«OKPY>KHOCTB)»

KonTponbnas padota Ne5 o
teMe: «OKpYKHOCTb»

MPOBEAEHHBIX U3 OJTHON TOYKH;

(bopmMynHupoBaTh IIOHSATHS
LEHTPAIBLHOTO yrina U
IpagyCHOU MeEpBbI IyTU

OKPY>KHOCTH; (POPMYITHPOBATH
M JIOKa3bIBaThb TEOPEMBI: O
BITUCAHHOM yriIe, 0
MIPOU3BEIACHUU OTpPE3KOB
HIePECEKAIOIINXCS XOPI;
(GhopMyIIMpOBaTh W JOKa3bIBATH
TEOPEMBI, CBSI3aHHBIC C
3aMeYaTeIbHbIMU TOYKaMHU
TPEYrojbHUKA: O OHMCCEKTpUce
yriia ¥, Kak CIEJICTBUE, O
nepeceueHUH ouccexkTpuc
TPEYrOJIbHUKA; O CEPEIUHHOM
HEPIEHIUKYISIPE K OTPE3KY H,
KaK CJEJCTBUE, O MEePEeCCUCHUN
CepEIMHHBIX

HEPIEHINKYIAPOB K CTOPOHAM
TPEYroJibHUKA; O MEePECeYCHUN
BBICOT TPEyroJibHUKA,;
(bopMyIHpOBaTh OIPEIEIICHUS
OKpPY’KHOCTEH, BIMCAaHHOW B

3,4,6

1,2

2,5,7

3,5,6
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MHOTOYTOJIFHUK M OIHCaHHOM
OKOJIO

MHOTOYTOJIEHUKA;(pOPMYITHPOB
aTh U JIOKa3bIBaTh TEOPEMBIL: 00
OKpPYXXKHOCTH, BIIMCaHHOH B
TPEYTOJIbHUK; 00 OKPYKHOCTH,

OIMCAaHHOU OKOJIO
TPEYTrOJbHUKA; O CBOMCTBE
CTOPOH OIMCAaHHOTO
YETBIPEXYTOJIBHUKA; 0

CBOMCTBE YIVIOB BIIMCAHHOI'O
YEeTBIpEX YIrOJBHHKA; peIlaTh
3a1a4u Ha BBIYHCIICHHUE,
JOKa3aTeNIbCTBO U IIOCTPOEHHUE,
CBA3AaHHBIC C OKPYXXHOCTBIO,
BIIMCAaHHBIMM U OIHMCAHHBIMU
TPEYroJIbHUKAMHU u
YETBIPEXYTOJIbHUKAMH;
UCCIIEJOBATh CBOMCTBA
KOH(UTypaluii, CBI3aHHbIX C
OKPY>KHOCTBIO, C ITIOMOILBIO
KOMIIBIOTEPHBIX IIPOrPaMM
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5.IloBTOpEHN 4 Pemenue 3amay no temam 1 1,3,5
e. Pemenne «YETBIPEXYTONBHUKN Y,
3aga4 «IUTOIIA/IbY
Pemenue 3amay 1o teme 1 2,46
«OKpYKXHOCTB»
HroroBast KOHTpOIbHAS 1 5
pabora
Hrorosoe nosropeHue 1 3,7
9 kJaacc
Pa3nen Koa Tembl Koa OcHOBHBIE BHIBI OcHOBHBIE
-BO -BO AesiTeJIbHOCTH HanpaBJIeHUs!
JacoB qacoB o0yuarmuxcs (Ha BOCIIUTATEJILHOM
YPOBHE YueOHBbIX NeSiTeIbHOCTH
JeificTBHiIl)
1. 8 IlonsiTHE BEKTOpA. 1 dopMyIMpoBaTh 1,3
BexTops! PaBeHCTBO BEKTOPOB. 1 OIpeIeIeHUs u 5,7
Cnoxxenue u 3 WUTIOCTPUPOBATH 3,4
BBIYMTAHUE BEKTOPOB. MOHSATUABEKTOPA, ero
YMHOXKEHHE BEKTOpa 2 JJIMHBI, KOJUTMHEAPHBIX U 1,2
Ha YUCJIIO PaBHBIX BEKTOPOB;
[IpuMeHeHue 1 MOTHUBHUPOBATh BBEICHUE 3,7
BEKTOPOB K PEHICHUIO NOHATHM W JICHCTBHH,
3a7a4 CBSI3aHHBIX
c BEKTOpPaMHU,
COOTBETCTBYIOIIMMH
puMepamu,
OTHOCSIIIIUMHUCS K
(U3MYECKUM BEKTOPHBIM
BEJIMYMHAM;
MPUMEHATHBEKTOPBl U
JENUCTBUSI HAJl HUMU TPU
peneHnn
T€OMETPUUYECKHX 3a/1a4
2.Meton 10 Paznoxenue Bexktopa |1 OOBACHATD ull4d
KOoOpauHAT 110 IBYM WIUTIOCTPUPOBATH
HEKOJUTMHEAPHBIM MOHATUA TPSIMOYTOJIBHOMN
BEKTOpaM CHUCTEMBI KOOPJHHAT, | 3,7
KOOpHHHaTBIBeKTopa 2 KoopAHHAT TOYKH u
1 KOOPJMHAT BEKTOPA;
[Tpocreiimue 3anaun B BBIBOTUTD u
KOOP/IMHATAX. WCIIOIh30BaTh pu T
pereHnu 3aaa4 | &
VYpaBHeHue 2 DOpMYITHI
OKpY’KHOCTH 1 KOOPIMHAT  CEpEUHBI

IPSIMOMA.
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Hcnonp3oBanne
YpaBHEHUU
OKPYKHOCTH U
IIPSIMOM TIPH PELICHUU
3ajad4.

Pemenue 3amau«
Metoa KoopaArHATY

KonTponsHas padora
Nelmo teme: « Meron
KOOpJUHATY

OTpe3Ka, IJIMHBI BEKTOPA,
paccTostHus

MEXAYy IBYMS TOYKaMH,
YpaBHEHUSI OKPY>KHOCTH
U PSAMO
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3.CooTHOUIEH 11 CuHyC, KOCHHYC, dopmyIpoBaTH u 1,3
U3l MEXKTY TaHTEHC yTJa. WJLTIOCTPUPOBATH
CTOPOHAMH H
ypmaMn Teopema o oA OmpenencHust  CHHyca, 2,5
S TPeyroNLHIKA. KOCHHYCA, TaHreHcaO u
a. CransipHoe Teopema CHHYCOB. KOTAHTCHEA YITIOB OT U110 4.6
180°; BBI-BOJIUTH
MPOU3BeIeHH TeopemMa KOCHHYCOB. OCHOBHOE 1,7
€ BEeKTOpOB Pemrenne 2,6
TPUTOHOMETPHYECKOE
TPEYrOJILHUKOB.
TOXIECTBO W (POPMYIIBI
CxanspHoe . 3,7
MIPUBE/ICHNUS,
NIPOM3BEICHUE
(bopmMynHpoBaTh u
BEKTOPOB.
p JTOKa3bIBATh TEOPEMBI 176
CIICHMC 3a1aH. CHUHYCOB M KOCHHYCOB, -
KonTponbHas padbota NpHMEHSTh  MX DM )
NeZmo teme: pereniu
«CooTHOLIEHUS TPEYTrONLHIKOB;
MEXy CTOPOHAMHU U
AY CTOp OOBSACHATS, KakK
yriamu HCTIONB3YIOTCS
TpeyropHHKa. TPUTOHOMETPHUYECKHUE
CkansipHoe bopmyHI B
TIpOU3BCACHHC M3MEPHUTENBHBIX paboTax
BEKTOpOB» Ha MECTHOCTH;
(dhopMynupoBath
OTIpeIeIeHuUs yria
MEXIy BEKTOpaMHU |
CKaJISIPHOTO
MIPOU3BE/ICHUSI BEKTOPOB;
BBIBOJIUTH bopmyiy
CKaJIIPHOTO
MIPOU3BEICHUS gyepe3
KOOpJIUHATHl  BEKTOPOB;
(hopMynpoBaTh "
000CHOBBIBATh
YTBEPIKICHUE 0
CBOMCTBaX  CKaJSIPHOTO
MIPOU3BE/ICHNUS,
HCIOJIb30BaTh CKASIPHOE
MPOU3BE/ICHUE BEKTOPOB
MIPH pEIICHUH 3324
4 JInuna 12 [TpaBuiibHBIE DopMyIMpOBaTh 1,5
OKPYKHOCTH MHOT'OYT'OJIbHUKH. ornpeaeciaeHue
U IJI011b
KpyTa OKpyXHOCTb, TIpaBHILHOTO 3,4
ONcAHHAS ¥ MHOTOYTOJIbHUKA;
BIIMCAHHAS OKOJIO (opmymposats n
MPABUIBHOTO JOKa3bIBaTh TEOPEMBI 00
MHOTOYTOJIEHHKA OKpY’KHOCTX,
OTMHMCAaHHOM OKOJIO 57
MIPABMIIBLHOTO '
DopMynsl 11 P
MHOTOYTOJIEHUKA u
BBIUMCIICHHS TLTOMIAIH .
BIIMCAHHONH B HETO;
MIPaBUJIBLHOTO CatHo ero;
BBIBOJIMTH u
MHOTOYTOJIbHUKA, €T0
HCIIOJIE30BaTh  (hOPMYIIBI
CTOPOHBI, pajinyca (bopmy.
o ISt BBIYHCITICHUS
BITMCAHHOM
I W MPaBHILHOT
OKPYXHOCTH fomazn PaBHIILHOTO
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Penrenue 3amauna
OKPY>KHOCTb.

JlnvHa OKpY>KHOCTH.

[Lnomane kpyra.
U IUIOIIA/Ib KPYTOBOT'O
CEKTOopa.

Pemenue 3amau Ha
TJI0IIAAb KpyTa.

Konrponbnas padora
TeMe: «/nmHa
OKPY>KHOCTH U
IJIOLAb KPyTa»

MHOTOYTOJIbHUKA,  €ro
CTOPOHBI M  paauyca
BIMCAHHOW OKPY>KHOCTH;
pemlatb  3aja4d = Ha
MOCTPOEHUE MPABUIBHBIX
MHOTOYTOJIbHUKOB;
OOBSACHSTH HOHATHS
JUIMHBL  OKPYXHOCTH |
TUTOIIA TN Kpyra;
BBIBOJUTH (HOPMYJIBI ISt
BBIYHCIICHUS TUTUHBI
OKPY)KHOCTH U  JUIMHBI
IyTH, TUIOLIaau Kpyra U
TUTOIIAH KpPYTroBOTO
CEKTOpa; MPUMEHATh 3TH
(bopMysBl TIPU pEIICHUH
3ama4y

5./IBM:KeHHA ITonsiTHE NBMKSHUS. OOBACHATb, 4YTO TaKOE 3,4
CBOIiCTBA JBMKEHUI 0TOOpaXeHHe IIOCKOCTH 2.6
TTapauenbHbiit Ha ce0s 1 B KAaKOM Cllydae 127
MIEPEHOC U MOBOPOT. OHO Ha3bIBACTCA
Pelwerie 3a1a4 110 JIBUKEHUEM  TIJIOCKOCTH; 57
Teme JIBIOKCHE. OOBSCHATH, 4YTO TaKoe
KonTpobHas oceBast CUMMETPUS, 5
padora Ne4 HeHTpaibHas
«/IBHKEHHE» CHMMETPHA, -
napajuleNbHBI  TEPEeHOC
" MOBOPOT;
00OCHOBBIBaTh, 4YTO JTH
OTOOPaKEHHS TIIIOCKOCTH
Ha  ce0s  SIBIAIOTCS
JIBUKCHUSIMU;
OOBSCHSTH, KAKOBA CBS3b
MEXIYy JBHKCHHUSIMH U
HATOXKEHUSIMU;
WJUTFOCTPUPOBATH
OCHOBHBIE BU/IBI
JIBMKEHHUH, B TOM YHCIIE C
MIOMOIIBIO
KOMITBFOTEPHBIX
MIPOTPAMM.
6.HauaabHbI [Ipeamer OOBSICHATD, UTO TAKOE 2,3,4
€ CBCJACHUHA U3 CTCPCOMCTPHH. MHOI'OIrpaHHUK, €ro
crepeomeTpu MHOTOrpaHHHKH. rpanu, péopa, BEpILIUHEI, 4,7
" ITpuzma. ®opmyna JUaroHalv, Kakon 6,7
JUTSL BEIYHCTICHUS MHOTOTPaHHUK
00BbEMa MPU3MBI. Ha3BIBACTCS BBITYKJIBIM,
[Mupamua. YTO TaKOE€ N-YTroJbHAast 1,2
[IpaBuibHas npusMa, €€ OCHOBAHUS,

nupamuia. opmyna
JUTSL BBIYMCIICHUS

OOKOBBIE TPaHU U
O0KOBbIE pEOpa, Kakas

30




00bEMa MUpaMU/IBI.
Tena BpaieHus.

DopmyJibl TJIOMIAACH.

MMOBEPXHOCTEN U
00béMmoB.L{unmuup,
KOHYC, TI1ap.

MpU3Ma Ha3bIBaeTCs
IIPsIMOM U KaKasi
HaAKJIOHHOMH, 94TO TaKoe
BBICOTA TIPU3MBI, KaKast
MpU3Ma Ha3bIBaeTcs
napajuiesIenune oM u
KaKoii nmapasuiesienumnes
Ha3bIBACTCS
MPSIMOYTOJIbHBIM;
(bopmMynHupoBaTh U
000CHOBBIBATh
YTBEPKJICHHS O CBOMCTBE
uaroHaieu
napajuieJienuneaa u o
KBaJipaTe TuaroHaiu
MPSIMOYTOJIBHOTO
napasuieNenune1a;00bsc
HATB, UTO TAKOE 00BEM
MHOTOTPaHHUKA;
BBIBOJIUTH (C ITOMOIIBIO
npuHnuna Kapanbepn)
dbopmyiry 00bEMa
MPSIMOYTOJIBHOTO
napajuiesienunena;
OOBSACHATH, KAKOU
MHOTOTPaHHHUK
HAa3bIBACTCS TUPAMUJION,
YTO TaKO€ OCHOBAHHUE,
BEpILINHA, OOKOBbIE
rpanu, O0KOBBIE pEOpa 1
BBICOTA MUPAMUJIBI, KaKast
MMpaMuia Ha3bIBaeTCs
MIPaBUIIbHOM, YTO TaAKOE
anodema npaBUIbHON
MTUPAMHIBI, TPHBOIUTH
bopmyiny o6bEMa
MTAPaMHUJIBI; OOBSICHSTH,
KaKo€ TEeJIO Ha3bIBaeTCs
IWJIAHIPOM, YTO TaKOE
€ro 0Ch, BHICOTA,
OCHOBaHWUS, paIuyc,
OOKOBas MOBEPXHOCTb,
oOpasytomue, pa3BépTKa
OOKOBOI TOBEPXHOCTH,
KakuMH GpopMyaamMu
BBIPAXKAIOTCS 00BEM U
IUIOIIA s OOKOBOM
MMOBEPXHOCTHU IIUIHH/IPA;
00BSICHATH, KAKOE TEIIO
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Ha3bIBACTCS] KOHYCOM,
YTO TaKOE €ro OCh,
BBICOTA, OCHOBAHHE,
OOKOBast MOBEPXHOCTb,
oOpasyroniue, pa3BépTKa
OOKOBOI TIOBEPXHOCTH,
KakuMHu HOpMyITaMu
BBIPAXKAIOTCS 00BbEM
KOHYCa M TUIOIIAIb
OOKOBOI TTOBEPXHOCTH;
OOBSICHSATH, KaKas
MMOBEPXHOCTh Ha3bIBACTCS
cdepoit 1 Kakoe TeJo
Ha3bIBACTCS MIAPOM, YTO
TaKO€ PagNyC u JHAMETP
cdepsr (mmapa),
KakuMupopMyiaMu
BBIPAXKAIOTCS 00bEM
mapa v miomas ceper;
n3o0paxarh U
pacro3HaBaTh Ha
PHUCYHKaX MPU3MY,
napaiesenuIme],
MUPaMUy, HATHHID,
KOHYC, II1ap
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7.00
aKkcuoMax
IJIAHUMeTP
70

00 akcromax

IIIAaHUMETPHUN

1,3,7

8.IloBTOpEH
ue. Pemmenue
3a1a4

[TapatenpHbIe
npsMble

TpeyroybHUK.
Penrenue 3amau.

OKpy’>KHOCTb.
Penrtenue 3anau

YeTbIpEXYroJbHUKHY.
MHOroyrojapHUKH
YeThIpEXYroJbHUKHY.
MHOroyrojapHUKH.

Bexkropsl, meTox
KOOpJUHAT.
JIBro>xeHue.

Pemrenue 3aga4d Ha
MIPUMEHEHUE TEOPEM
CHUHYCOB M KOCUHYCOB
Pemenne 3amay Ha
MIOCTPOCHUE

HroroBas
KOHTPOJIbHAs
padora

3aKJIFOYUTETbHBIN
ypoK-Oecena 1mo Kypey
reoMeTpuu 7-9xki1.

2,6,7

1,4

3,6

4,7

5,6

2,4,7

5,7

COI''TACOBAHO

[IpoTokon 3acenanus

METOAHUYCCKOI'O 06’LCI[I/IHCHI/IH

marematukd MBOYCOII Ne 1

YUHUTENIEH

or _28.08.2023  roma Ne |
E.B. IlerpoBa
noanuck pykosoaurens MO D.1.0.

COI''TACOBAHO
3amectuTens qupexTopa no YBP

H.B.IlanyeHko

MOIINCH ®.N.0.

29.08.2023  ronma
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