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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmMa 1mo reoMeTpuu s ydammxcst 11 ki1 cocTaBiieHa B COOTBETCTBUU C TPeOOBaHUSAMH (penepaibHOTO KOMIIOHEHTA TOCY-
JTApCTBEHHOT'O CTaHJapTa CpeIHEro o0IIero 00pa3oBaHus, ¢ y4eTOM IPUMEPHON MTPOrpaMMbl CPEAHETO 0011ero 00pa3oBaHus 10 TEOMETPUH.
Hopmatushnyto 6a3y aiis pa3paboTku paboueit mporpaMmbl IPEICTaBISIOT JOKYMEHTHI:
- ®enepanbHblil 3ak0H 0T 29.12.2012 1. Ne 273-03 «O0 obpazoanuu B Poccuiickoit denepanuny;
- [locranoBnenue ['maBHOro rocynapcTBeHHOro caHuTapHoro Bpada Poccuiickoit denepanuu ot 29.12.2010 r. Ne 189 (pen. Ot 25.12.2013) «O6
yrBepxaeHun CanlluH 2.4.2.2821-10 «CanutapHO-3I1AEMUOIOIHYECKUE TPeOOBaHMsI K YCIOBUSIM M OpraHu3auuu oOydeHus B o0ieoOpa3oBa-
TEIBHBIX YUPEKICHUIX).
Pabouas nporpamma 31eKTUBHOIO Kypca «PeleHne HecTaHJapTHBIX 3aJa4 110 TeOMETPUN» pazpaboTaHa Ha OCHOBE aBTOPCKOM Mporpammsbl 3JIeK-

TUBHOT'O Kypca I10 TeOMETPHH, cocTaBleHHON yuntensimu mareMaTuku Jlunes Ne 36 OAO «PXI» Amkunont E.A., Bynanosoii T.A., yTBepkIeHHON
10.06.2015r

AKmyansnocmas:

[Ipu mOATOTOBKE K UTOTOBOM aTTECTALMU BBITYCKHUKAM HEOOXOAMMBI 3aHSATHUS JJIsl TOIHATUS 00IIEro YPOBHS T€OMETPUUYECKOM, 1 0COOEHHO
CTEPEOMETPUUYECKOM, MOATOTOBKH. B yacTHOCTH, i pelieHust mpoOeM BBIYUCIUTENBHOTO XapaKTepa, IS Pa3BUTHS MPOCTPAHCTBEHHBIX IMpeEI-
CTaBJICHUH, 11 (GOPMHUPOBAHUS YMEHHS MIPABUIILHO U300pakaTh TeOMETpUUYECKUEe (PUTYpHI, MPOBOAUTH JTOTOJHUTENbHBIE TOCTPOSHUS, TPUMEHSITh
MOJTYYCHHBIC 3HAHUS TSI PEIICHUS TPAKTUYECKHUX 3a]1a4.

B ocHOBHBIX JeiCTByIOMMX y4eOHHMKAX IIKOIBHBIA Kypc T€OMETPUU Pa3feNieH Ha JIBa Kypca: TUTAHUMETPHUS U CTEPEeOMETpus. Ydalumes
CTapUIMX KJIACCOB, MU3yYAIOUIMM CTEPEOMETPHI0, HEOOXOIUMBI YPOKH, Ha KOTOPHIX OyJIeT MPOJO0KEHO pacCCMOTPEHHE TEOPEM, CBOMCTB, MPHUEMOB
pelIeHus 3a/1a4 MIaHUMETPUH.

DTO MO3BOJIMT MOCJIEIOBATEIHFHO HApaAIMBaTh 00BEM M3y4aeMbIX (aKTOB, TOHATHH M (POPMUPOBATH Y YUAIIUXCS MTOJTHOE MPEICTABICHUE O
KypCce r€OMETPHUU B LIEJIOM.

Ilens kypca:
O06o001ieHne, cucTeMaTu3alus 1 yriryoJeHue 3HaHUH 110 OCHOBHBIM TEMaM IIKOJIBHOTO Kypca T€OMETPHH.



3aoauu Kypca:
- IEPEOCMBICIICHHE U3YUYEHHOT'O MaTepHaa 1o reOMeTpuH;

- IPOBEPKa KauecTBa €r0 YCBOSHHS IIyTEM PEUICHHS CIEIHAIbHO MOJ00OpPaHHOI0 MUHIUMYMa 3a/1a4, OXBATHIBAIOLINX BECh MaTepUal IJIAHUMETPUN U
CTEPEOMETPUH;

- 00y4eHUe MOUCKY PallMOHAIBHOTO CIIOCO0a PEIICHHS 3a1ay.

Bece nporpaMMHBIii MaTepuai pacrpeieiceH Ha 34 yaca B roj1, HeJelnbHas Harpys3ka — 1 gac.



YUEBHO-TEMATHYECKHH ILTIAH

Tema Kou-Bo Conepanie JesTenbHOCTh 00yUYarOmMUXCs
4acoB (3HAHUS ¥ YMEHUS) IPU U3YYEHUU TEMBbI
[Inanumerpuyeckue 12 Buapl TpeyronpHHUKOB M HAaXO0XJIEHHE CTOPOH | AOJIKHBI 3HATH: (POPMYIIBI BEIUMCIICHUS TIJI0-
3a/lauM ¢ IPUMEHEHU- yepe3 TPUTOHOMETpUYeckue (GYHKIUU VyIia. | majei TpeyroJbHUKOB, YeThIPEeXyrojIbHUKOB,
€M TPUTOHOMETPUHU Bnucanubsie u onucaHHble TpeyroibHUKH. Ye- | muiomaan kpyra. 3aBUCUMOCTh MEX1Y CTOpOHA-
THIPEXYTOJIbHUKHK, BIUCAHHBIE M OINKCAaHHBIC | MU U yIJIAMU TPEYTOJIbHUKA, YETHIPEXYTOJIbHUKA
4eThIpéxyronpHuKd.  KomOumHammss  ¢uryp. | A0JKHBI yMeTh: UCIIOJIh30BATh JAHHBIC 3HAHUS
Haxoxnaenue sneMeHTOB (UTyp 4Yepe3 TPHUro- | MPHU PEUICHUH 3a/1a4 MOBHIIIEHHOMN CI0KHOCTH U
HOMETpPUYECKHE (PYHKIIUU yTiia. 3aja4 yactu B
3aiauu o reoMeTpun 4 3amau Ha HAXO0XKICHUUM HAMOONBIIEr0 WIN | AOJKHBI 3HATH: (OPMYIIBI 00BEMOB MIPSIMO-
C IPUMCHCHHUEM Z[I/I(l)- HauMEHBIIEr0 3HAUeHHUs BeJUMYUHBL. Pemmenne YTOJIbHOTI'O IapaJuICjCnumcaa, mIpu3mMbl, HUIWH-
(bepeHInanbHOrO U 3a/1a4 sl HAXOXKJEHUS 00bEMa Tl BpallleHus ¢ | Jipa, IMPaMHIbl, KOHyCa U UCIOIb30BaTh X MPU
HWHTETPAIILHOTO BbI- MOMOIIIbIO UHTETpaa. pellIeHny 3a1au.
YHUCIICHUS JAOJIKHBI YMeTb IPOBOJIUTH JI0Ka3aTeIbHOe
paccyX/IeHHe B X0/Ie pelIeHUs 3a/1a4, IpuMe-
HATH MOJTYYEHHbIE 3HAHUS MIPU PEILICHUHU MpPaK-
THUYCCKUX 3aaa4
Meton nepebopa 5 [TepeGop BapuaHTOB pacmonoxeHus (pa3doop | AOJMAKHBI 3HATH. COOTHOIICHUS MEXTY SJIE€MEH-

pa3HbIX BapHaHTOB PACIOJIOKEHUS U MO0 yOe-
JUTBCS B TOM, YTO OHM BCE MIPUBOJAT K OJTHOMY
U TOMY K€ OTBETY, JIMOO OTOPOCUTH HEBO3MOXK-
HbIE BapUaHTHI, OCTABUB €IMHCTBEHHO BO3MOXK-
HBI).

HeonHo3HayHOCTh B OTBETE (€CIM OTBET B 3a-
Jaye OKaKeTCs HEeIUMHCTBEHHBIM, HEo0Xo-
TUMO yOeAUTHCS B TOM, YTO KaXKJI0€ U3 MOJYy-
YEHHBIX 3HAUYEHUH HMCKOMOW BEIWYMHBI peaju-
3yeTCsl TEOMETPUUECKH ).

Tamu Quryp;

JAOJIZKHBI YMeTh: B cllydyae, eciu ¢purypa, pac-
cMaTpuBaeMas B FeOMETPUUECKOH 3a7aue, Onu-
caHa B YCJIIOBUU HE COBCEM OJIHO3HAYHO, pac-
CMOTPETH BOIIPOC O B3aUMHOM PACIOJIO0KEHUN
TeX WJIA UHBIX AJIEMEHTOB 3TOH (pUTYpBHI; Tepe-
Oupathb pa3IU4HbIe BAPUAHTHI PACHIOIOKEHUS
¢buryp u, 1160 yoeTuThCs B TOM, UTO OHU BCE
IIPUBOJAT K OTHOMY U TOMY K€ OTBETY, JIH00
OTOpPOCUTH HEBO3MOKHBIE BAPHUAHTHI, OCTABUB
€IMHCTBEHHO BO3MOYKHBIN; B CIIy4ae, €CIIM OTBET
B 33/1aU€ OKaXXETCsl HEEJUHCTBEHHBIM, YOEIUTh-
Csl B TOM, 4TO Ka)XJ10€ U3 NOJTYYEHHbIX 3HAUEHUN




HCKOMOM BEITMYNHEI pEaAIM3yCTCA r€COMETPUUC-
CKH.

Meto1 paBHOCHIIBHBIX
npeoOpa3oBaHMiA

CpaBuenue miomaneii ¢uryp (mpaBuna amus
CpaBHEHHUs TIUIOUIAJIE TPEYrojbHUKA: TpHU
HaJIMYUU Y HUX OOIIEeil BBICOTHI, OOIIET0 OCHO-
BaHMsI, OOIIETOo yria).

HccnenoBanue reoMeTpU4eCKUX BEJIMYMH U Ta-
paMeTpoB (M3y4aroTcs 3HAYEHHs IapaMEeTpOB,
OTIPECTISIONINX TEOMETPUUECKYI0 KOH(UTypa-
M0, B YaCTHOCTH, WX HaWOoOIbIIee W
HauMEHbIIIee 3HAYCHUS).

I'eomeTrpuueckue npeoOpa3zoBaHus (HaIU4YUE B
SBHOM BHJI€ NpeoOpa3oBaHU IUIOCKOCTH B
YCIIOBHM 33Jia4 JIMOO pelIeHre 3ajad ¢ MOMO-
b0 MpeoOpa3oBaHMil DIEMEHTOB YepTeka:
CIBHUIOB, IOBOPOTOB, CHMMETPHI, TOMOTETUIN U
T.11.).

JOJIKHBI 3HATH . IIPaBUJIA ISl CPABHEHUS ILIO-
1aied TpeyroJibHUKOB IIPU HATMYMU Y HUX 00-
11el BBICOTHI, OOIIEr0 OCHOBaHMs, OOIIEro yria;
IIOHSITHE CUMMETPUHN, TOMOTETHUH;

JAOJIKHBI YMeTh . IPUMEHSATH NPAaBUjIa JUIsl CpPaB-
HEHUs IUIOIIAIEH TPEYTOJIbHUKOB IIPU PEIICHUH
3ajlay; HAXOJUTh HauOOJIbIIIEE WIIM HAUMEHbIIIee
3HAYEHMsI IAPaMETPOB, ONPEAEISIIOIIUX eOMET-
PHUECKYIO0 KOH(UTYpaIUIO; UCII0JIb30BaTh Mpe-
00pa3oBaHUs 3JIEMEHTOB YepTeXka: CJIBUT, I0BO-
POT, CAMMETPHIO, TOMOTETHIO U T.II.

MerTop BBeIeHHS HO-
BBIX [TIEPEMEHHBIX

Anrebpanyeckuii meron (BeIOOp reomerpuye-
CKMX BEJIMYMH B KayecTBE HEM3BECTHBIX). Me-
TOJI KOOpJAWHAT (HaJIWuue B 3ajadyax B3aWMHO-
NEPIIEHAUKYIISPHBIX OCeH M03BOJIET OOBSIBUTH
WX KOOPJIMHATHBIMHU ).

Metoa BEKTOpPOB (MCHOJIb30BAHUE BEKTOPHBIX
0003HaYeHUI, NPUMEHEHUE AaHaJIUTHYECKOTO
anmapara, ONHMPAIOLIErocs Ha CKaJspHOE Ipo-
W3BEJICHUE).

JlonoJHUTENbHbIE TOCTpOEHUsl (TpoBeleHHUE
PaanycoB WM XOPJ B OKPYXHOCTH, TOCTpanBa-
HUE Tpaleuuu 10 NapajjenorpamMmma WiIH Tpe-
YTOJIbHUKA, MOCTPOCHHE MPOMOPIIMOHATBHBIX
OTPE3KOB MPH NapaJlIeNIbHBIX IPSMBIX, TOCTPO-
€HHUE YIJIOB C COOTBETCTBEHHO MapaJuieIbHBIMU
CTOPOHAMHU Ha IUIOCKOCTH U T. J.), CPAaBHEHUE
wionjaaed (MCHojb30BaHUE JOMOJHUTENbHBIX

JAOJIKHBI 3HATH. OCH KOOPJIMHAT, KOOPAUHATHI
TOYKH, (HOPMYIBI IeTIEHUS OTpe3Ka B JAaHHOM
OTHOIIICHUU; TIOHATHE BEKTOPa, KOOPINHAT,
JUTMHBI BEKTOPA, CKAIAPHOE MPOU3BEACHUE BEK-
TOPOB; OCHOBHBIE JIOTIOTHUTEIIBHBIC TTOCTPOE-
HUS: IPOBEJCHUE PAIUYCOB UM XOPJ B OKPYX-
HOCTH, IOCTparBaHWE TPAMEINH J0 apaJiieo-
rpaMma Wid TPEYroJibHUKa, TOCTPOEHUE MPo-
MOPIMOHATEHBIX OTPE3KOB MPH MapaJIETHHBIX
MPSIMBIX, IOCTPOEHUE YTIIOB C COOTBETCTBEHHO
napajuieIbHBIMU CTOPOHAMH Ha TUIOCKOCTH U T.
A.;

JAOJIKHBI YMETh: HaXOJIUTh KOOPJAUHATHI TOUEK
Ha MJIOCKOCTH U B MPOCTPAHCTBE, HAXOAUTh pac-
CTOSTHUE MEXIY ABYMS TOUKaMH, BEIYUCISATH KO-
OpPJIMHATHI CEPEJIMHBI OTPE3KA; MPOU3BOAUTH
JIEHCTBHSI HAJT BEKTOPAMH, BBIYUCIISITH KOOPIH-




MIOCTPOEHUI). HaTbl BEKTOPA, JUINHY BEKTOPA, BBIYUCIIATH CKa-
JISIPHOE NPOU3BEICHUE BEKTOPOB, YTOJI MEXKIY
BEKTOPAMM; IPOBOJUTH JOIOJHUTEIBHBIE 110-
CTPOCHMSI U MCIIOIb30BaTh UX IIPU PEILIECHUH 3a-
Jayg
Meron cnencrBuit 4 [losnydyeHne pa3HbIX CHEICTBUM (BBIBEACHHE U3 | AOJIAKHBI 3HATH. COOTHOILLEHUS MEXy SIEMEH-
yCIOBHA 3a/lady ONpEAENICHHbIX CIEJICTBUM, B | TaMu Quryp;
TOM 4YMCJIE U HAJIMYUE B YCIOBMSX 3a7ad HEIO- | JOJIKHbBI YMETh. BBIBOAUTH M3 YCJIOBMS 3a1ad
OIIpENICICHHOW TeOMETPUUYECKOW KOH(UIrypa- | ONpe/eleHHbIe CIEICTBUS; JT0Ka3blBaTh 0COOEH-
[IUH, KOTOpast 33/1aeT HCKOMYIO BEJTMYMHY OJHO- | HOCTH T€OMETPHUECKUX KOH(PHUTYpaIHii;
3Ha4yHO). YTajblBaHHE 0COOEHHOCTEH KOH(UTY- | HAXOAUTh MPOEKUUH PA3IUYHBIX 3JIEMEHTOB,
panuu (MCIOJNb30BaHUE YIaJaHHOM T€OMETpHU- | CTPOUTH cedeHue puryp
YeCKON KOH(UIypaluu nocjie A0Ka3aTelbCcTBa).
MeTton nogoopa.
ITpoexkTrpoBaHue Ha NIPSIMYIO.
Hroro 34

TPEBOBAHMUSA K YPOBHIO ITIOATI'OTOBKH OBYYAIOIIIUXCA

[Tocrne n3ydeHus JaHHOTO Kypca ydaruecs

00J1)CHbL 3HAMD

CBOMCTBA MJIOCKOCTHBIX (QUTYp M MPUMEHATh UX MPU PELICHUH 3a/1a4 MOBBIIIEHHOW CI0XHOCTH, HAXOJIUTh pa3InyHble KOHPUrypauuu ¢u-
ryp, HanboJiee YacTo BCTPEYAIOIUeECs B 3a/1a4axX MIKOJIBHOTO Kypca: Kacaroluecs: OKPYKHOCTH, TIepeceKarolrecss OKPY>KHOCTH, BIUCAHHBIE U OIH-
CaHHBIC OKPYKXHOCTHU TPCYIrOJIbHUKA U T-ICTI:vIpéXyl"O.]'II)HI/IKa, CIIOCOOBI HaXOXXACHUSA Pa3JIMIHBIX 3JICMCHTOB I'COMETPUUCCKHUX (1)I/Il"yp — ME€AHuaH, BBICOT,
OHMCCEeKTpUC TPEYTOIbHUKA, PAINYCOB BIIMCAHHBIX M OMHCAHHBIX OKPYKHOCTEH, a Tak)Ke HEKOTOpbIe OOIIEN3BECTHBIE METOABI PEIICHUS T€OMETPH-
YECKHUX 3a/1a4 — METO/T TUTOIIAJICH, METO/I BCIIOMOTATeIIbHON OKPY>KHOCTH, yJIBOCHUE METHAHBI.

00J1CHbL YMEMD '
HAXOJUTh OCHOBHBIE 2JIEMEHTHI TPEYTOJILHUKOB U YETHIPEXYTrOILHUKOB; HCIIOJIB30BATh TEOPEMBI U COOTHOIIIEHUS B PEUICHUH 3a/1a4; CTPOUTH XOP/IHI,
KacCaTCJIbHBIC, CCKYIIUEC K OKPYKHOCTH, BBIYHUCIATH UX JJINHEI, CTPOUTH YI'JIbl B OKPYXKHOCTH, BBIYHUCIATE 3HAYCHHUA OAYT U er'IOB; CTPOUTHb MCONAHEI,
BBICOTBI, OMCCEKTPUCHI TPEYTOJIbHUKA, BRIYUCIIATH UX JITUHBI, HCIIOIH30BaTh OCHOBHBIE CBOMCTBA MIPU PEUICHUH 33]]a4; BBIOUPATH T€OMETPUUECKUE
BCJIMYMHBI B KQUECTBE HEH3BECTHBIX; B Cllydae, eciiu urypa, paccMaTpuBaeMasi B TCOMETPHUYECKOH 3a/ade, ONUCaHa B YCIIOBUU HE COBCEM OJHO-
3HAYHO, PACCMOTPETHh BOMPOC O B3aUMHOM PACIIOJIOKEHUU TEX WU WHBIX DJIEMEHTOB 3TOH (DUTYpPHI; IepeOupaTh pa3IuvHbIe BAPUAHTHI PACIIONIONKE-
HUS Uryp H, 1100 YyOSTUThCS B TOM, YTO OHU BCE MPHUBOIAT K OJHOMY U TOMY K€ OTBETY, JINOO OTOPOCHTH HEBO3MOXHBIC BApPHUAHTHI, OCTABUB
CAUHCTBCHHO BOBMO)KHBIﬁ; B ClIydac, €CJIM OTBCT B 3a4a4Y€C OKaKCTCA HCCIMHCTBCHHBIM, YGGI[I/ITBCH B TOM, YTO KaXXJ0C M3 IMOJTYYCHHBIX 3HA4YCHUN



HCKOMOM BEIIMYUHBI pe€anmn3yeTCs reOMECTPUYCCKH, IIPUMCHAITH IIPpaBuJia 11 CPABHCHUA HJIOH_IaI[eI\/JI TPCYIrOJILHUKOB IIPpU PCHICHUHN 3aJia4; HAXOANUTb
HauOOJIbIICE UM HAaNMEHbIIIEE 3HAUCHHS napaMeTpoOB, ONPEACTIAIOIUX T'COMETPUUCCKYIO KOH(bI/IpraL[I/IIO; HUCII0JIB30BAaTh Hp606p330BaHI/I${ 9JICMCH-
TOB 4YCpPTEXKaA: CABUI, IIOBOPOT, CAMMCTPUIO, TOMOTCTHIO U T.II., HAXOJUTHh KOOPJAWHATHI TOUYCK HA IIJIOCKOCTU U B IPOCTPAHCTBE, HAXOAUTh PACCTOA-
HHUC MCXKOY ABYMS TOYKAMH, BBIYUCIIATE KOOPAWHATBI CEPEANHBI OTPE3KA,; IIPOU3BOAUTH HeﬁCTBHH HaJl BCKTOpaMHU, BbIYUCIIATE KOOPJAUWHATBI BEKTO-
pa, AJIUHY BEKTOPA, BBIYHUCIATE CKAJIAPHOC MMPOU3BCACHUC BECKTOPOB, YIOJI MCKAY BEKTOpaMU; IMPOBOAUTL JOMMOJHUTCIBHBIC ITOCTPOCHUA U UCIIOJIb-
30BaTh UX IPH PCIICHHUU 3aJa4; BBIBOJAUTH U3 YCJIOBHUA 3adad OINPEACICHHBIC CICACTBUA; NJOKA3bIBATh 0COOEHHOCTHU IrCOMETPHUICCKUX KOH(i)I/Ipra-
L[I/II>'I; HaxXOJUuTh NMPOCKIHU PA3JINYHBIX 3JICMCHTOB. Pacno3naBarh Ha YCPTECIKAX U MOACIIAX MPOCTPAHCTBCHHLIC q)OpMBI, COOTHOCHUTH TpéXMepHBIC
O0BEKTHI ¢ UX ONHMCAHUAMH U I/I306pa)KCHI/IHMI/I, I/1306pa}KaTB OCHOBHBIC MHOT'OI'paHHUKHW W KPYIJIBIC TECJia, CTPOUTH HpOCTeI;'IHIPIe CCUCHUA KY6a,
IMPU3MBI, IUPpAMU/JbI U ITPOBOANUTH AOKA3AaTCIbHBIC PACCYKACHHUA B XO0A€ PCIICHUA 3aaa4.

KPAUTEPAU 1 HOPMbI OIIEHKHA 3HAHWI, YMEHUI U HABBIKOB TIPUMEHUTEJIBHO K
PA3JIMYHBIM ®OPMAM KOHTPOJIA

«3a4éT» 1o TeMe, €CJIM YYCHHK:
1.IToka3biBaeT rryOOKOE U MOJIHOE 3HAHKE U TIOHMMaHHE BCEro 00beMa MPOrpaMMHOI0 MaTepualia; MOJHOE TOHUMAaHNE CYIIHOCTH pacCMaTpHuBae-
MBIX MOHATUH, SIBIICHUH U 3aKOHOMEPHOCTEH, TEOpHiA, B3aUMOCBA3EH.
2.YMeeT COCTaBUTH TOJHBIA M MPAaBUIBHBIN OTBET HA OCHOBE M3YUYEHHOTO MaTepHaa; BBIJICISAThH IJIaBHBIEC TIOJOXKEHHUS, CAMOCTOSITEIHHO TTOATBEP-
J1aTh OTBET KOHKPETHBIMM IMpHUMEpaMH, (akTaMH; CaMOCTOSATEIbHO M apryMEHTHPOBAHO JleNaTh aHajiu3, 00001IaTh, BBIBOJBI. Y CTaHABIMBACT
MEXIpeAMETHbIE (Ha OCHOBE paHee MPHUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKU MTPUMEHSIET MOTYYEHHbIE 3HaHUSI B HE3HAKO-
Mot cutyarmu. [locinenoBarenbHo, YeTKO, CBS3HO, 000OCHOBAaHHO M 0€30IIMO0YHO U3J1araeT yueOHbI MaTepHuai: 1aeT OTBET B JIOTHYECKOM 1mocie1o-
BaTEJIbHOCTH C UCIOJB30BAaHUEM MPUHATON TEPMUHOJIOTUHU; JIEJIaeT COOCTBEHHBIE BBIBOJBI; (OPMUPYET TOUHOE OIPENEICHHE U UCTOIKOBAHHE OC-
HOBHBIX MOHATHUI, 3aKOHOB, TEOPHil, TPABUIBHO U OOCTOSATENILHO OTBEUYAET Ha JIOMOJHHUTEIbHbBIE BOIPOCH! yuuTess. CaMOCTOSATENIBHO U palluOHAI b-
HO HCHOJIb3YET HarjisiJHble OCOOUs, CIPaBOYHbIE MaTepHalibl, yUEOHUK, JOMOIHUTEIbHYIO JIUTEPATYpPY, NEPBOUCTOUHHUKH; MPUMEHSET CUCTEMY
YCIIOBHBIX 0003HAYEHUI IPU BEJIEHUM 3aMUCEH, COMPOBOXKAAIOLINX OTBET; UCIIOJIB3YET AJIS I0KA3aTeNIbCTBA BHIBOJIBI M3 HAOIIOAEHUH U OTIBITOB.
3.CaMOCTOSTENbHO, YBEPEHHO U 0€30MH00YHO NMPUMEHSET TOTyYeHHbIE 3HAaHHS B PEIICHHH Ipo0IeM Ha TBOPYECKOM YPOBHE; AOIyCKaeT He Oonee
OJIHOTO HEJI0YeTa, KOTOPBIH JIETKO UCIPaBIIAET MO TPEOOBAHUIO YUUTENsl; UMEeT HeOOXO0JMMbIe HaBBIKKA paboThI ¢ MpuOOpamMu, YepTeKaMu, CXeMa-
MU U rpapuKaMu, COMyTCTBYIOIIMMHU OTBETY; 3allMCH, COTTPOBOXAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

«He3a4éT» 1Mo TemMe CTABUTCS, €CJIN YYCHHK:
1.He ycBowm1 u He pacKpblil OCHOBHOE COJIEPKAHNE MAaTEpUaa; He JIeIaeT BbIBOJIOB U 0000IIEHUH.
2.He 3HaeT 1 He MOHMMAET 3HAUYUTENBHYIO WJIM OCHOBHYIO YacTh MIPOrPaMMHOI0 MaTepuaa B Mpe/eiaX MOCTaBICHHbBIX BOIPOCOB MU UMEET cl1abo
c(hOpMUPOBAHHBIE U HETIOJIHbIE 3HAHUS U HE YMEEeT NPUMEHSTh UX K PEHICHUIO KOHKPETHBIX BOIPOCOB U 33Ja4 [0 00pas3iy.
3.Ilpu oTBeTe (Ha OAMH BOMPOC) JOIMYCKaeT Oosee ABYX rpyObIX OMIMOOK, KOTOPbIE HE MOYKET HCHPABUTH J1aXKe MPU MOMOILU YUUTEIS.
4.He MOXeT OTBETUTh HU HAa OJJUH UX [TOCTABJIECHHBIX BOIIPOCOB.
5.I1osHOCTBIO HE YCBOMII MaTepUal.
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Koi- . Jara npoBeneHus
Ne Tema ypoxka BO CozepkaHue ypoKa T ypo- | OXunacmbiii pesyIbTar | (yyeGyas nesnens)
ypoka Ka (OJKHBI YMETb, 3HATh)
4acoB [UIaH dakt
1-3 | [Ipou3BOJBHEII TPEYTOIBHUK. 3 Pewrenue 3a1au Ha HaxOXKEHUE 1M J0JI2KHBI 3HATH ! 1-3
PaBHOOepeHHBII TPEyToJIb- ILIOLIAU TPEYTOJIbHUKOB C IIPUME- CBOMCTBA CTOPOH Tpe-
HUK. PaBHOCTOpOHHMII Tpe- HEHHEM TpuronoMmerpuu. Haxox- YTOJIbHUKA, IPU3HAKHU T10-
YTOJIbHUK. JIEHUE CTOPOH TPEYTOJIbHUKA Yepe3 100Ul TPEYTrOJIbHUKOB,
¢bynkuu yria. Pemenue 3agau Ha dbopMyIbI MIOIIAACH Tpe-
JI0Ka3aTeJIbCTBO MTOBBIIIEHHOTO YT OJIbBHUKOB, TEOPEMBI CH-
YPOBHSI clIOKHOCTH. Pelienue 3a- HYCOB M KOCUHYCOB
J1a4 ¢ IPUMEHEHHEM CBOMCTB 11010~ JAOJIKHBI YMeTh: IIpuMe-
Oust TpeyronsHUKOB. [IpuMenenue HATb MOJTYYEHHbIE 3HAHUS
B PELICHUH 33J1a4 METO/a JOIOIHU- IIPU PELICHUH 3a/1a4 110-
TENbHBIX TOCTPOCHUM. BBIIIEHHOM CJI0KHOCTH
4-6 | Tpamenus. [Tapamrenorpamm. 3 CBolicTBa CTOPOH U yIJIOB YETHI- VKII3, | J0:KHBI 3HATD: 4-6
Pom0. IIpsmoyronsauk. Ksas- PEXYroJbHUKOB. Pemenue 3a1ay ¢ yTri1y0- @opMyIIbI IIOMAAN YEThI-
par MCIO0JIb30BaHuEM (OpMYyII IIIOMIa- JeHHas | pEXYyroJbHUKOB, GOpMY-
JIel 4eTBIPEXYTOJIBHUKOB. MeToz KOHCYJIb- | JIMPOBKU CJIEICTBUN U3
JIOTIOTHUTEIIBHBIX MIOCTPOSHUI MpU Tanus TEOpEM U MPOBOJIUTH UX
pelieHnu 3a1a4. Penienve nmpakTu- JI0Ka3aTeNNbCTBA U IPUMeE-
YEeCKHUX 3a/1a4 Ha IPUMEHEHHE HSATH IPU PELIeHUH 3a1a4
CBOMCTB IIIOIIAJEH YETBIPEX YT OJIb- AOJIZKHBI YMETh:
HUKOB MIPUMEHSITH [TOJIy4E€HHBIE
3HAHUSA [IPY PELICHUN 3a-
a4 TTOBBITIIEHHOM CIIOKHO-
CTH
7-9 | OKpy>KHOCTb U KPYyT 3 DNIeMEeHTHI Kpyra: CeKTOp, CETMEHT. 1M JO5KHBI 3HATH: 7-9
Beruucnenue miomany kpyra u IIpuémsl peienus onu-
JUITMHBI OKpYKHOCTH. Haxoxaenue CaHHBIX M BIIMCAHHBIX Tpe-
paanycoB BIMCAHHBIX U ONMCAHHBIX YT OJIBHUKOB, YETBIPEX-
OKPY’KHOCTEHN B TPEYrOJIbHUKE U YTOJIbHUKOB
YETBIPEXYTOJIbHUKE JAOJI’KHbI YMETh:




[IPUMEHATH I101y4YEHHBIC
3HAHMA [IPU PELICHUH 3a-
Jla4 MOBBIIIEHHON CII0XKHO-
CTH

10-12

KomOunanust guryp

Briucannas u onucanHas nupamu-
na. KomOunanus nupamuasl 1 na-
pajuienenuIeaa, KOHyca u Ipu3Msl,
MIPU3MBbI U LWIMHJpA

ITIIM

JL0JIKHBI 3HATH: TIPaBUIIa
HAXOXJICHUS YJIEMEHTOB
¢buryp B KOMOMHAIIMH TET

AOJZKHBI YMETh:
JleMOHCTpHUpOBATH U Yep-
TUTh KOMOMHAIIUN TEJI: MH-
pamMuIbl U Tapauienenu-
neaa, KOHyca U IPU3MBI,
MPU3MBI U IWIHHIPA,
0hOpMIIATH pelIeHus, BbI-
MOJIHATH IEPEHOCHI PaHee
YCBOEHHBIX CIIOCOOOB Jei-
CTBUHI

10-12

13-14

3agaun Ha HanOOJIbIIIEE U
HaVMEHbIIIEE 3HAUECHNE

3amaun Ha HAXO0XKIEHHE Han0O0JIb-
IIET0 WX HAaMMEHBIIEr0 3HaYeHUs
IJIOUIa/IA TOBEPXHOCTU (QUTYDHI,
00bEMa UTypsl: IpHU3Ma, THPaAMU-
71a, TeJla BpaIleHusI.

IIIM

JIOJI5KHBI 3HATH .
CocraBiits (hopMyIIbl 3a-
BHUCHUMOCTH IJIOLIAAN WIH
00BEMa Tena OT CTOPOH U
IIpUMEHEHHE anredpanye-
CKHUX CIIOCOOOB IpH peltie-
HUU STUX 3a7a4 (3HAHUE
MIPOU3BOIHON (DYHKIIMN)
JAOJIKHbI YMeTh
NEePEHOCUTH 3HAHUS anreo-
pandeckux GopMyll B reo-
METPUUYECKUE 3a7aun

13-14

15-16

@opmynbl IS HAXOXKJIEHUS
o0béMa Tea BpalleHHs C TO-
MOILBIO HHTErPaIOB

Haxoxxnenne o0bpEma miapa, mapo-
BOT'O CETMEHTA M CEKTOpa U HaXOXk-
nenue Gopmya oOEMOB Te Bpa-
HICHU A

YKII3

Jlo1I5KHBI 3HATD .
@DopMyIbl BEIUKCICHHUS
00bEMa MmapoBOro CerMeH-
Ta, CJIOSI U CEKTOpa C T0-
MOIIBIO ONPEIEICHHOTO

15-16




MHTErpana

AOJIKHBI YMETh!
MPUMEHSTH (POPMYIIbI AJist
perieHus 3aiay.

17-18

OO6ocHOBaHHE TEOMETPUIECCKOM
KOH(HUTypanuu

ObocHoBaHME B3aMMHOT'O pacIio-
JIOXKCHUA TCX HUJIN MHBIX 3JICMCHTOB
reoMeTpUUECKON (PUrypbl, ONMCaH-
HOH B yCIIOBUU 3a/1a4d HE COBCEM
OJIHO3HAYHO.

KY

JloJ15KHBI 3HATD .
COOTHOLLEHUS MEXY dJie-
MeHTaMu puryp;

AOJIZKHBI YMETh:

B CiIy4ae, ecinu urypa,
paccMmarpuBaemasi B reo-
METPUYECKOM 3a/1a4e, ONu-
caHa B YCJIIOBUU HE COBCEM
OJIHO3HAYHO, PACCMOTPETh
BOIIPOC O B3aMMHOM pac-
MOJIO’KEHUU TeX WM UHBIX
AJIEMEHTOB 3TOH QUIypHI.

17-18

19-20

[Tepe6op BapraHTOB
PacCIOJIOKEHUS

Paz0op pa3HbIX BapHaHTOB pacro-
J0)KeHus puryp.

VKII3

JOJKHBI 3HATH:
COOTHOIIICHUS MEX]Ty dJIe-
MEHTaMHu QUryp;
JAOJIZKHBI YMETh:
nepedupaTh pa3inyuHbIe
BapHUaHTBI PACTIOJIOKECHHS
buryp u, 1160 yoeauThes
B TOM, YTO OHHU BCE MPHBO-
JISIT K OJTHOMY M TOMY e
OTBETY, JIUOO OTOPOCUTH
HEBO3MOKHBIE BApUAHTHI,
OCTaBUB €IMHCTBEHHO
BO3MOJKHBIN.

19-20

21

HeonH03HAaYHOCTE B OTBETE

Pemenne 3amad ¢ HCOJHO3HA4YHO-
CTBIO B OTBETC

YKII3

Jlo15KHBI 3HATH .
COOTHOIIIEHUS MEXKTY dJIe-
MeHTaMHu puryp;
AOJIZKHBI YMETh:
B ClIyYae, eCJIM OTBET B 3a-

21




JTadye OKa)KeTCsl HeeJUH-
CTBEHHBIM, yOCIUTHCS B
TOM, YTO KaXKJ10€ U3 MOy~
YEeHHBIX 3HAUYCHHI UCKO-
MOM BEJIMYMHBI pEATU3YET-
Cs TEOMETPUYECKHU.

22-23

CpaBHeHue 00BEMOB

CpaBHeHue 00bEMOB ITPU3MBL, TH-
pamubl, KOHyca, LIWIMHpa, apa

VKII3

JloJ13KHBI 3HATD .

npaBuiIa JJis CPAaBHEHHS
00BEMOB TIPU3MBI, ITUPa-
MU/IbI, KOHYCa, IWIHHIPA,
mapa

JAOJIZKHBI YMETh !
NPUMEHSTH [TPAaBUIIA JIJIS
CpaBHEHHS 00BEMOB MPH3-
MBI, TUPAMH]IBI, KOHYCA,
[WIMHApPA, 1apa MpH pe-
IICHUU 3a/1a4.

22-23

24-25

HccnenoBanne reomerpuyec-
KHMX BEJIMYUH U TapaMETPOB

PaccmoTpenue 3aa4 Ha Haxoxie-
HUE HauOOJIbIIET0 NN HAUMEHb-
LIero 3Ha4€HHUs [apaMeTpoB, OMpe-
JEJAIOINX T€OMETPUYECKYIO KOH-
¢durypanuro.

VKII3

JIOJI5KHBI 3HATH .
COOTHOUIEHUSI MEXY JIe-
MEHTaMH QUryp;

AOJIKHBI YMeETh!
HaxO0JUTh HauOOJIbIIIEE
WJIM HauMEHbIIee 3Haue-
HUS ITapaMeTPoB, OTpeie-
JISOIIUX TEOMETPUUYECKYIO
KOH(UTYypaluio.

24-25

26

I'eomeTpuueckne mpeodpaso-
BaHUA

Pemenue 3agau ¢ momolbio mnpe-
00pa3oBaHMi JIEMEHTOB YepTexkKa:
CIABUI'OB, IOBOPOTOB, CHMMETPHH,
TOMOTETHH H T.II.

KY

J{0JI2KHBI 3HATD!

MIOHITHE CUMMETPHUH, TO-
MOTETHUH;

TOJKHBI YMETh:
UCIOJIb30BaTh IPeodpazo-

BaHUs 3JIEMCHTOB 4YCPTEKaA:

CABUT, TIOBOPOT, CUMMCT-
pU0, rOMOTCTHIO U T.II.

26




27

AnrebpandecKkuii METoJ]

Pemenne reomeTprueckux 3aaau
IyTeM CBEJCHUS K aJlreOpandecKum
yYpaBHEHUSAM

YKII3

JloJ13KHBI 3HATD .
COOTHOIIIEHUS MEXKTY dJIe-
MeHTaMHu puryp;

AOJIZKHBI YMETh:
BBIOUPATh TEOMETPHUYECKHE
BEJIMYMHEI B KAY€CTBE He-
M3BECTHBIX

27

28

Meton koopauHAT

PaccmoTrpenune reoMeTpudecKux
¢buryp B cuctemMe KOOpAHHAT Ha
IJIOCKOCTH U B IPOCTPAHCTBE

VKII3

JIOJI’KHBI 3HATH:

OCH KOOpJUHAT, KOOPIH-
HATBI TOYKH, (DOPMYIIBI JIe-
JICHUS OTPE3Ka B JIAHHOM
OTHOIIICHUH,

AOJIKHBI YMeTh:
HaXO0JIUTh KOOPJAUHATHI TO-
YeK Ha MJIOCKOCTH | B MPO-
CTpPaHCTBE, HAXOUTh pac-
CTOSTHUE MEXAY ABYMS
TOYKAMH, BEIYUCIISATH KO-
OpJIMHATHI CEPEIUHBI OT-
pe3ka.

28

29

Mertoa BEKTOpPOB

Pemrenue 3ama4 ¢ UCNOJIB30BaHUEM
BEKTOPHBIX 0003HauEHUM, Npume-
HEHHE aHAJMTUYECKOTIO anmapara,
OIMPAIOUIETOCS HA CKAIIPHOE IIPO-
U3BENICHUE

VKII3

JOJIKHBI 3HATH:

MOHSATHE BEKTOPA, KOOP/IH-
HaT, JUIMHBI BEKTOPA, CKa-
JIIPHOE MIPOU3BEJCHUE
BEKTOPOB;

JAOJIKHBI YMETh:
MPOU3BOJAUTE NEHUCTBUS
HaJl BEKTOPaMH, BbIYHC-
JIATh KOOPJAUHATHI BEKTOPA,
JUTMHY BEKTOPA, BEIYUCIISITH
CKaJISIPHOE IIPOU3BEICHUE
BEKTOPOB, YOI MEXKIY
BEKTOPaMHU.

29

30

HOHOJ’IHHTGJ’IBHHG ITOCTPOCHUS,

Pemrenue 3agad ¢ nOMOIIBIO 1O-

KY

JloJI3KHBI 3HATD .

30




CpaBHeHHE OOBEMOB yactei
TeJa C JIOMOJIHUTEIbHBIM TO-
CTpPOEHUEM

MOJHUTEIBHBIX IIOCTPOCHUH: TIPO-
BEJIEHUE PaNyCOB UJIH XOpJ B
OKPYKHOCTH, IOCTpavBaHHe Tpa-
HENHH JI0 IapaulenorpaMma uin
TPEYTroJIbHUKA, TOCTPOCHHUE IPO-
NMOpIHMOHAJIBHBIX OTPE3KOB IIPHU I1a-
paJUICIIBHBIX IPSMBIX, TIOCTPOCHUE
YIJIOB C COOTBETCTBEHHO Hapall-
JIETbHBIMUA CTOPOHAMH Ha TJIOCKO-
¢t U T. 1. CpaBHEHHE 0O0BEMOB
Tell.

OCHOBHbI€ JTOTIOJTHUTEIb-
HbIE MIOCTPOCHHUS: TIPOBE-
JIEHUE PaJNyCOB WU XOPJ
B OKPY>KHOCTH, JOCTpau-
BaHUE Tparenuu J10 napai-
Jesorpamma uiu Tpe-

YT OJIbHUKA, IOCTPOE-HUE
MPONOPIUOHAIBHBIX OT-
PE3KOB IPH Mapajieb-
HBIX MPSMBIX, IOCTPOCHHE
YIJIOB C COOTBETCTBEHHO
napauieIbHBIMH CTOPO-
HaMU Ha IJIOCKOCTH U T. 1.
AOJIKHBI YMETh!
MPOBOAUTD JOTIOTHUTEb-
HBIE TIOCTPOCHUS U UC-
MOJIb30BATh UX MPU pellie-
HUU 3a]1a4.

31 [Tony4yeHue pa3HbIX CIeACTBUI BriBenenue u3 ycnoBus 3aiau VKII3 Jlo15KHBI 3HATD. 31
OTIpE/ICIICHHBIX CIICJICTBUI, B TOM COOTHOIIIEHUS MEXKTY dJIe-
YyClie ¥ HATMYKE B YCIOBUSX 3a/1a4 MEHTaMH QUryp;
HE JIOOTPEACIEHHON TeoMeTpUYec- AOJZKHBI YMETh:
KOW KOHUTypaluu, KoTopas 3aaa- BBIBOJIUTH U3 YCIIOBHS 3a-
€T HCKOMYIO BEJIMUYMHY OJHO3HAY- Jlaq OTIPEJICIICHHBIC CIIE]I-
HO. CTBUSL.

32 | YrangeiBaHue ocoOeHHOCTEH Hcnonp30BaHue yraJaHHOH reo- VYKII3 | loaKHBI 3HATH: 32
KOH(UTYpaIlK, METOT METPHUUYECKON KOHPUTYpALIUU TIOCTIE COOTHOIIIEHUS MEXKTY dJIe-
nonoopa noka3atenbcTBa. Meto moadopa. MEHTaMH QUryp;

AOJIZKHBI YMETh:
JIOKa3bIBaTh 0COOCHHOCTH
Te€OMETPUUYECKUX KOHPU-
rypanuit
33-34 | [IpoekTupoBaHue Ha  IJIOC- Pemrenue 3aau ¢ TOMOIIBIO MPOEK- VKII3 JO15KHBI 3HATH! 34

KOCTb, CeUeHUEe QUTYP TIOCKO-

TUPOBAHUSA JIEMEHTOB QUTYp Ha

CBOICTBA MPOEKIUH, Mpa-




CTAMU IINIOCKOCTh BHUJIa IPpOCHUPOBAHMA,
JOJIZKHbI YMETh.
HaXOIUThb IMPOCKIHUU pa3-
JIMYHBIX 3JICMCHTOB.

YcaoBuble o6o3nauenns: YKII3 — ypok komruiekcHoro npuMmeneHust 3uanuii; [11IM — noBropenue npoiinenHoro marepuana; KY — komObunupo-
BAHHBIN YPOK



