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IosicauTEILHASA 3aIIHCKA

Pa6oyas nmporpamMma cocTasiiena Ha 0CHOBE paGouelt IPOrpaMMBI IT0 TeOMETPHHE K YYeOHHUKY «I'eomerpusa 7-
9 wiaccs, apTopsl JI C. AtaHacan, B.®.Bytysos, C.b Kanomues, 3. Iosnsk, U.H. IOnuna; M.: IIpoceemenne,

2014r,
Hannast IMHAS y4eOHUKOB COOTBETCTBYET DeeparbHOMY roCyJapCTBEHHOMY 00PaloBATENBHOMY CTAHAAPTY
OCHOBHOTO 00uero obpazopanms, ogobpena PAO u PAH, umeer rpud «PexoMeHI0BAHOY BKIIOUEHA B
DenepanbHbli NepedeHs,

H3y4enue reomMeTpan B7-9 KIaccax HANPABIEHO HA NOCTHXKEHHE CAEAYIOMHX meeii:

- Osnadenue cucmemoii zeomempuneckux AU ¥ yMeHUil, HeOBXOOUMBIX ONA NPUMEHEHUA 8
RPAKMUNECKOU 0¢AMEIDHOCIU, USYUEHUR CMENCHBIX OUCHUNILUH, RPOJONINCCHUA obpaszoeanun,

- Qopmuposanue npedcmasnenuli 06 UOERX 1 MenoOax MAMEMAMUKI KAK YHUBEPCATbHOZ0
R3bIKA RAYKH U MEXHUKH, CPEOCIEa MOOEUPOSARUA ABNEHNIL Il RPOYECCO8.

IpakTHYeCcKas 3HAUMMOCTE IKONBHOIO Kypca reOMeTpHH 06YCIIOBIEHA TEM, 9TO €€ 0GBEKTOM ABJIAIOTCS
IPOCTPaHCTBEHHEIS (POPMBI M KOIMHECTBEHHEIE OTHOIIEHHS AelicTBuTEnBHOrO MEpa, ['eoMeTpudecKas
TIIOArOTOBKA HEOOX0AMMA [T HOHMMAHHA TIPHHIIHIIOB YCTPOHCTBA H HCTIONE30BAHHSA COBPEMEHHOM TEXHHKH,
BOCIIPHATHS HAYIHBIX ¥ TCXHHYECKUX IOHATHH U HaeH. MaTeMaTHKa SBIAETCS A3LIKOM HAYKH M TeXHUKH. C
€€ IIOMOIIBIO MOJCTHPYIOTCSA H H3Y9alOTCA ABICHHAS H IIPOLIECCH, IPOUCXO/SINHE B papoie. [eoMeTpua
obecrieynBaeT H3yeHue APYTHX TUCIHILIKNH. B nepsyro ouepens 310 OTHOCHTEA K NpeaMeTaM
€CTECTBEHHOHAYYHOI'C LIMKJIA, B YaCTHOCTH K (H3uKe. Pa3sBHTHE TOTHYECKOTO MBIIUICHUA TIPY H3YJEHHNH
TCOMETPHH CIIOCOOCTBYET TAakKe YCBOSHHMIO NPEIMETOB T'yMaHHTAPHOTO WHKNa. [IpakTiyecKue yMeHAS 1
HABBIKM HEOOXOIMMBI T TPYAOBOMH AEATENBHOCTH U IPo(ecCHOHANBHON IOATOTOBKY MKOIbHHKOR.

- CDOPMHPOGGHHQ HAYUHO20 MUPOGOIIPEHHUA,

Pa3puTHE Y yYamuXcs NpaBAIBHBIX TIPE/ICTABIECHAH O IPOUCXOMKICHUH F€OMETPHYECKHX aGCTPaKIAL,
COOTHOIIEHHH PEATHHOTO H HAEANBHOIO, XaPAKTEPE OTPAKEHHS MATEMATHYECKOM HAYKOM SBICHHHN 1
IPOLECCOB PEANLHOTO MUPA, MECTE TEOMETPHH B CHCTEME HAYK H POJH MATEMATHYECKOT0 MOJEIHPOBAHHS B
HayHOM [I03HAHWH H B NPAKTHKE COCOOCTBYeT JOPMUPOBAHMIO HAYYHOIO MHPOBO33PEHHS YUAIHXCH, 4
TaKKe POPMEPOBAHHUIO KAYECTB MEIIUICHHS, HEOOXOMMBIX JUISL A/2NTAIIHH B COBPEMEHHOM
HH(popManHoHHOM 06IIEeCTBE.

- Humennexmyansroe pazsumue, npodonsicenue Gopmuposanuii Kawecms Auunocmu,
CO0TCMBEHHBIX MAMEMAMUUECKOT 0eAMENLHOCHIN: ACHOCII U MOUHOCIIL MYIULTEHUR, KPUMUSHOCHU
MBUUNACHUR, UHMYUUUU KAK C6EPHYIO20 COHANUR, I02UNECKO20 MOIULAIEHUA, INEMEHMOG
AN20PUMMUHECKOV KYTbIYPbl, HPOCHIPAHCIMGEHHBIX RPEOCIMABNEH I, ClOCOGHOCII K NPE0OONEHII0
mpyoHocmeli.

TpeGyd oT y4aumIxcst yMCTBEHHBIX M BONEBBIX YCHIIHH, KOHUEHTPALMYE BHUMAHUS, AKTHBHOCTH Pa3BHTOFO
BOOGpakeH!, TEOMETPHS Pa3BHBACT HPABCTBEHHDIE YPTH] INIHOCTH(HACTOMYHBOCTS, LENEyCTPEMIEHHOCTD,
TBOPHECKYH0 aKTHBHOCTE, CAMOCTOATE/IBHOCTD, OTBETCTBEHHOCTS, TPYROIIOCHE, AUCIAILIHAY H KPHTHYHOCTS
MBIIICHHS) ¥ apryMEHTHPOBAHO OTCTAWBATH CBOH B3NJLABL H YOSXKICHNA, 4 TaKKe CIIOCOBHOCTS MIPUHNMATD
CaMOCTOATENBHEIC PEIIeHH.

I'eoMeTpHA CYLUECTBEHHO pacIMpsET KPYTo30p YHaluXesl, 3HAKOMS X ¢ MHAYKIHeH 1 JeTyKIHest,
06001IeHHeM X KOHKpeTH3AIMeH, aHATH30M ¥ CHHTE30M, aGCTParHpOBAHKEM, AHATOTHEH, AKTHBHOS
HCIIONB30BAHME 3a]1a4 Ha BCEX dTaNaxX y4eOHOro mpouecca pa3BHBAET TBOPYECKHE CIIOCOGHOCTH IMKONBHHKOB.

Tlpu u3yueHur reoMeTpuy GOPMUPYIOTCS YMEHNS 1 HABBIKH YMCTBEHHOTO TPY/A — [UIAHAPOBAHHE CBOEi
paboThl, HOUCK PAUMOHANBHEIX MyTeli e¢ BBUIOIHEHH, KPHTHYECKAs OLIEHKA 6¢ pe3yNbTaTos. B npolgecce
H3Y4CHUs TCOMCTPHH IKOIPHUKY HODKHbI HAY1MThCA H3araTh CBOK MBICIH ACHO M MCUEPIIEIBAIOIIE,



JIAKOHUYHO ¥ EMKO, TPHOOPECTH HABBIKH YETKOrQ, AKKYPATHOTO H IPAMOTHOTO BRITIOJIHEHHA MATEMaTHYECKHX
3amuceit.

B xoze m3y4eHUs reOMETPHHE pa3BHBAETCA JOTHYECKOE MBIIUIeHHEe yyamuxca.CaMi 00BEKTH
TEOMETPHYECKHX YMO3AKIOYEHHH 1 TIPUHATHIE B TEOMETPHH IPABHIA HX KOHCTPYHPOBAHHS CHOCOBCTBYIOT
¢dopMEpOBaHHMIO YMEHHI 0COCHOBEIBATE H JOKA3LIBATh CYXKIESHUA, IPUBOAUTD YETKHE ONpeeIeHHs,
Pa3BHBAIOT JIOTHYECKYIO MHTYHLIHIO, KPATKO H HATTIAAHO MIOKA3BIBAIOT MEXAHU3M JIOTHYESCKHX MOCTPOEHHMI 1
y4aT BX IPUMEHEHHIO.

- Bochumarnue Ky1omypbl IULHOCHU, OMHOWENRUA K MAMEMAMUKE KAK K Yacmu
obwerenose ecKoli Kyaomypul.

I'eoMeTpns packpEIBaeT BHYTPEHHIOK FAPMOHHIO MaTEMATHKY, GOPMUpPYET IOHMMAHKE KpacoTh! H
U3SAIIECTBA MATEMATHIECKHX PacCyKIeHUH, CriocoOCTBYET BOCIPHATHIO TEOMETPHIECKHUX (OPM, YCBOEHHIO
TOHATHA CAMMETpHS. Ee H3ydyeHHe pa3BUBAcT BOOOpaXKEHHE, CYIIIECTBEHHO 000ramaeT H pa3sBUBaET
IPOCTPaHCTBEHHEIE IPEACTABICHHA.

Oo0mas xapakreprucTnKa yu4eGHOro npeamMera

B Kkypce reoMeTprn MOXHO BBLIEIHTE CNEAYIOIIHE OCHOBHEIE COAep)KaTenbHble nuuun: «Hazanonan
2eomempuny, «leomempuueckue Quzypory, Hamepenue zeomempuveckux eenuvunr, «Koopounamor»,
«Bexmopuy, «/Tozuxa u muoxcecmeay, «I'eomempun 8 UCHOPUYECKOM PAISUMULY

Jlunua «HarjusgHaa reomerpus» ( dIEMEHTE HANIATHON CTEPEOMETPHH)- CIOCOGCTBYET PA3BHUTHIO
MPOCTPAHCTBEHHEIX MPEICTABICHHI yYalyuXcd B paMKax M3yJYeHHs IIAHUMETPHH.

Conepxanne pasgenon «I'eomerprueckue Gurypsi» u «M3MepeHHe reoMeTpHYECKHX BETHYHH»
HaLleIeHO Ha MOJYYeHHE KOHKPETHEIX 3HAaHHH O reoMerpudeckodl Gurype xax paxueiiuel MaTeMarn4eckoi
MOZENH ANA OMHCAHHA OKpYXKaromero MHpa, CHcTeMaTH4ecKoe M3ydeHHE CBONCTB IeOMeTpHYECKHX QHIryp
IIO3BONIAT PA3BUTE JIOTHYECKOES MBIIUICHME H MOKAa3aTh NMPHMEHEHHE 3TUX CBOMCTB NPH PEIICHAM 3ajay
BBIYHCIIHTENIEHOTO H KOHCTPYKTHBHOTO XapakTepa, a TakKe NPaKTHYECKNX.

Marepuan, oTHocammiica K comepxkarensHsiM JHHMAM  «Koopamuare» M «BekTopeD», B
3HAYHTeNbHOM CTENCHH HeceT B cefe MeXIpeAMETHBIE 3HAHUA, KOTOPHIE HAXOIAT IPHMEHEHHE Kak B
Pa3sNMYHEIX MAaTEMATHYECKUX JUCIHIUIMHAX, TAK H B CMEXHBIX IIpeAMETax.

OcoGentocThio muHEE «JIorMKa B MHOXeCTBaY SBIAETCA TO, YTO TNPECTaBIEHHBIH 3/eCh MaTepHAN
H3yqaeTcs NPEHMYIIECTBCHHO OpPH PAacCMOTPEHHMH pasNUYHBIX BOMPOCOB Kypca. COOTBETCTBYHOLME
MaTepHajl HALICJICH HA MATEMATHYIECKOE Pa3sBUTHE y4alnuxcs, GOPMHPOBAHHE Y HHX YMeHHA TouyHo. Cxkato U
ACHO H3/1araTh MBICJIH B YCTHOH ¥ ITICEMEHHOM peyH.

Junua «leomempun 6 ucmopuweckom passumuu» UpeIHA3HAYEHA A (GOPMHUPOBAHHUA
TIPEeAICTABICHUH O reOMETPHH KaK YacTH YeNIOBE4ECKOH KyIBTYpPHI, ANA OOIIETO pa3sBUTHA IIKOJbHHUKOB, JJIA
CO3aHHA KyIbTYpPHO- HCTOPHYECKOHN Cpesl 06yUeHuA.

MecTo npeameTa B yMeGHOM IJIaHE

basncHei ydeOHEIH I1aH Ha H3YUIEHHE TCOMETPHH B 7-9 KiaccaX OCHOBHOIM IIKOJIBI OTBOJKT 2 Yaca B
HEJICJIIO B TeYSHHE KAKA0T0 roga obydeHus, scero 204 ypoka.

TpeGoBanus K pe3yabTaTaM 06yUeHHsI H OCBOEHHIO COJEP:KARHUA Kypca

[lporpaMma ofecrieumBaeT ROCTHKCHHE CHEOYIOIHUX pE3YJIbTATOB OCBOEHHA 06pa30oBATENbHOH
[IpOrpaMMEl OCHOBHOTO ob1ero obpasoBanus,

JInuRoCcTHLIE

1) ChopMupoBaHHOCTL OTBETCTBEHHOTO OTHOIIEHHS K YHYSHHIO, TOTOBHOCTE H CHOCOGHOCTH
00y4aroIEXca K CaMOPasBHTHIO M ¢aM0oobpa3oBaHHIO;



2) CcopMHPOBAHHOCTb HENOCTHOrO MHPOBO33PEHHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAYKH U OOMECTBEHHOR MPaKTHKH;,

3) CdopmupoBaHHOCTh KOMMYHMKATHBHON KOMIETEHTHOCTH B OOIIEHMM CO BCEMH YYACTHHKAMH
00pa3soBaTENbHOrO MpoLecca, B 06pasoBaTeNbHOMN, Y4e6HO ~ HCCIENOBATENLCKOM | IPYTHX BHAAX
IesSTeNbHOCTH;

4) VMeHue ACHO, TOYHO, TPAMOTHO HA/IATATH CBOM MBICIH B YCTHOM M IHCHMEHHON DEuH, IOHAMAThH
CMBICII TIOCTABJICHHOH 3ajadd, BHICTPAMBATh APrYMEHTALMIO, [PUBOIUTh INPHMEPH K
KOHTPIIPHMEPEL;

5) Ilpencrapnenue o MaTeMaTHYECCKON Hayke Kak chepe YeloBeuecKoi AeATeNbHOCTH, 06 ITamax ee
Pa3BUTHSA, 0 €€ 3HAYUMOCTH JJI pa3BUTHS LIMBHIH3AINN;

6) KpHTHYHOCTS MEIIINEHMS, YMEHHE PACIIO3HABATE IOTHYECKH HEKOPPEKTHbIE BEICKA3EIBAHM,

OTJIMYaTh THIIOTE3Y OT PaKTa;
7) KpeaTHBHOCTEL MEIILIEHHS, HHALMATHBA, HAXOAYHBOCTS, AKTHBHOCTD IIPH PELICHAH

anredpandecKHX 3a7ay;
8) YMeHHe KOHTPOIMPOBATE IIPOLECC H PE3YNIBTAT YueOHON MaTeMaTHYecKoll e TebHOCTH,

MeranpenMeTHbIe
1) VmeHHe caMOCTOATENBHO IJIAHKPOBATE ITYTH MOCTHKEHUS UENeH, 0CO3HAHHO BHIOHpPaTh HaHGOIee

3¢ QeKTHBHEIE CTIOCOOHI PelCHUS YUeGHEBIX M II03HABATENbHBIX 3a/1aY;

2) VYMenue OCymECTBIATh KOHTPOND IO PE3YJBTATY H COCOOY AeficTBUA Ha YPOBHE IIPOM3BOIEHOIO
BHHMaHHS H BHOCHTH HEOOXOJUMBIC KOPPEKTHBEL,

3) YMeHue aneKBaTHO OIIEHHBATH [IPABHJILHOCTS HIIH OMKOOYHOCTE BHITOMHEHHS YUeGHOI 321211, ee
00BEKTHBHYIO TPYAHOCTE H COGCTBEHHBIE BO3MOXHOCTH €€ PEMICHUS;

4) Oco3HaHHOE BIaJEHHE JOTHYSCKUMHE NeHCTBUAM H oIpefeneHns MOHATHIH, 0000IeH s,
YCTaHOBJICHHAS aHANOTHH, KIAaCCHQHKAIMH Ha OCHOBE CAMOCTOATENLHOTO BEIGOPa OCHOBAHMIA H
KPHTEPHER, YCTAHOBICHHS CBA3EH;

5) YMeHHe yCTaHABIMBATH IPHYHHHO-CIICACTBEHHEIE CBSI3M; CTPOUTH JIOTHHECKOE PACCYICHHE,
Aenarb YMO3aK/IOYeHHe (HHAYKTHBHO®, TeJYKTHBHOE H T10 AHATOTHH) H BEIBOJIBL,

6) VYMeHMe co3maBaTh, IPUMEHATE ¥ Pe0GPazOBLIBATE 3HAKOBO- CHMBOTMYECKHE CpeacTBa, MOJICNIH H
CXEMBI JUIA PeIleHHs YUeOHBIX U MO3HABATENbHLIX 3344,

7} Ymenue OpraHu3OBHIBATE YUeOHOE COTPYAHHHYECTBO K COBMECTHYIO AEATENBHOCTE ¢ YIUTENEM H
CBEPCTHHKAMH: ONIPEASTIATE LEMH, pacupeIecHIe QYHKIEA 1 poiel yIacTHHKOB, B3aMMOACiCTBIE
¥ obuwe cnoco6el paboThl, yMeHHe paGoTaTh B IPyMNe: HAXOMUTh 06IIee PelIeHIE 1 paspelnarn
KOH(IUKTEI Ha OCHOBE COTJIACOBAHHS MO3ULMH M YT HHTEPECOB; CYIIATE IIapTHEpa;
opMyTHpOBaTH, PIYMEHTHPOBATE ¥ OTCTAHBATH CBOE MHEHHE,

8) CdopmuposanHOCTS M pasBuTHE YUeGHOMN U OGIIEIONE30BATENHECKON KOMIETEHTHOCTH B 06IACTH
HCIOB30BAHAS HH(POPMAIORHO-KOMMYHHKALIOHHBIX TEXHOIOTHI ( HKT-xoMneTeHTHOCTH);

9) IleppoHadanbHEIE IPeACTABICHNA 06 HACIX H METOAAX MATEMATHKH KaK YHHUBEPCATIBHOM HA3BIKE
HayKH H TCXHHKH, O CPCIOCTBC MOACHUPOBAHAS SABJICHHH 1 ITponeccosn;

10) YMenue BuaeTs MaTEeMATHHECKYIO 3a5ady B KOHTEKCTe MPOGIEMHOMN CHTYALMH B JpYTHX
IMCHHILINHAX, B OKDPYXAIOIIEH KU3HY;

11) YMerne Haxo UTh B pA3NTMYHEIX HCTOYHMKAX HEGopManuio. Heo6xomuMyto mu perieHns
MaTEeMATHYECKHX NPOGIIeM, H [IPEJICTAB/LITE €€ B IIOHATHON GopMe; PUHUMATH PENISHNE B
YCHOBHAX HEIIOJHON H U30HITOYHOMN, TOUHON H BEPOATHOCTHOH HHPOPMAIINH;

12) YMenve noHAMAaTh ¥ HCIIONE30BATH MATEMATHUESCKHE CPEACTRBA HANISIHOCTH ( pHCYHKH, YEPTEXH,
CXEMBI U JIp.) /15 HIUTIOCTPAIHHE, MHTEPIPETAAHN, ApIyMEHTAIHH,

13) Ymenne BoiiBHIaTh THIIOTE3H] IPH PELICHAN Y9eGHBIX 33124 M TIOHAMATE HEOOXOIHMOCTh HX
IIPOBEPKH;

14) Y Menne npuMeRATE HHAYKTHRHBIE i I6AYKTHBHEIE CIIOCOGE! PacCyIKACHHUI, BUIETE pa3NUIHEIE
CTpaTETHH pelleHus 3a1a4;

15) IlonuManye CyIHOCTH aNrOPHTMIYECKHAX IPEATHCAHHN 1 YMEHHE eHCTBOBATE B COOTBETCTRHH C
NIPETIOKEHHBIM aJIrOPHTMOM;



16) YMeHHE CaMOCTOATENLHO CTABHTH LEITH, BHIOGUPATE H CO3AABAT ANrOPHTMEI UL peluenus y4eOHbIX
MaTeMaTHIECKHX Ipo0IIeM;
17) YMeHHe MIaHAPOBATH B OCYLIECTBIIHTD AEATENBHOCTE, HapPaBJICHHYIO Ha pelleHHe 3a1au

HCCIICA0BATEILCKOTO XapakTepa.
IpeameTHbIC

1) Vmenue paboTaTh ¢ reOMETPHYECKHM TEKCTOM ( CTPYKTYPHPOBAHHE, H3BICUSHHE HEOBXOMUMOl
HH(OPMAIlINH), TOYHO H TPAMOTHO BEIPAXATh CBOM MBIC/IH B YCTHOMH U NMUCEMEHHOM PedH, IPHMeHss
MaTeMaTHIECKYIO TEPMHHONOTHIO U CHMBOJIAKY, HCIIOIB30BATh PasIHYHbIC A3BIKA MATEMATHKH (
CIIOBECHBIH, CHMBOITHYCCKUI, rpadryecknif), 0O0CHOBEIBATE CYXIEHHS, IPOBOIHTD
KIacCHQUKAIHMIO, A0KA3bIBATE MATCMATHICCKAE YTBEPKACHHS,

2) Bnagenne 6a30BbIM NOHATHHHEIM aNIIaPaTOM IO OCHOBHEIM Pa3Je/iaM COACPIKAHUS, HMETh
IPeACTaBIeHHe 00 OCHOBHEIX H3y4aeMbIX MOHATUAX KaK BaKHEHIIHX MATEMAaTHIECKHX MOJEIIX,
TO3BOJMIOIIMX ONHCEIBATE H H3YY4Th PEANBHEIE TPOLIECCH] H SBICHHS,

3) OsnazieHne HABBIKAMH YCTHEIX, TMCEMEHHBIX HHCTPYMEHTATBHEIX BEUMCIEHH;

4) OsmajfieHne reoMeTpIYECKUM A3BIKOM, YMEHHE HCIIONB30BATE €TI0 VIS OMHCAHHS IPEIMETOB
OKPYKAIOIEeTo MUPA, Pa3BUTHE IPOCTPAHCTBEHHBIX NIPEJCTABICHAN H H300pasUTENFHEX YMEHMUI,
NpuOGpETEHHE HABBIKOB TEOMETPUYECKHX MOCTPOSHHMIA;

5) YcBoenne CHCTEMBI 3HaHHIT O IIOCKAX (GUrypax H UX CBONCTRAX, a TAKIKE HA HATTANHOM YPOBHE —
0 MPOCTEHINIX IPOCTPAHCTBEHHBIX TeNaX, YMEHUE IPUMEHSTh CHCTEMaTHIECKHE 3HAHNS O HUX A
PELICHUA FEOMETPHYECKHX H [IPAKTHYECKHX 3a7a4;

6) YMeHHe H3MEPATH IVIMHBI OTPE3KOR, BEIHUMHEI YIIIOB, HCIOMB30BATE OPMYIIE! I HAXO3KAEHHS
NEPHMETPOB, ITOIIAAEH K 00BEMOB reOMETPHYECKUX (HTYD;

7) YMeHHe UPHMEHAT H3YYeHHbIE IOHATHA, Pe3yIbTATHI, METOIBI IS peIeHuA 33424 HpaKTHYECKOro
XapaKTepa | 3afa4 13 CMEXHBIX NUCLHIUIMH ¢ HCIOJIB3OBAHAEM MIPH HEOOXOAUMOCTH CIIPABOYHBIX
MaTepuaioB, KalEKYJIATOPa, KOMIIBIOTEPA.

Conepxanue Kypea

Harnsignas  reomerpus. HarisiHble npeAcTaBfeHMA O IPOCTPAHCTBEHHEIX durypax: xy0,
NapalIeHenuiies, Npu3Ma, NUpaMuja, Iuap, cdepa, KoHyc, mumMBAp. M3o6pakeHue IMpoCTpaHCTBEHHBIX
¢uryp. Ilpameps! cevermit. Muororpasuky. [IpaMepsr pa3sepTok MEOTOTDAHHUKOB, IMITHHADPA, KOHYCA,

IonsTre 06bemMa; eqHHHIEI 06bema. O6LeM MPIMOYTOIEHOTO napaJilelenunesa, Kyoa.

Teomerpuueckne ¢uryper. Ipsmoie o yrist, Touka, IpsMas, TUIOCKOCTb. Orpesok, ny4. Yron, Buper
yrioB. BepTukanbubie u cMexHbIe yribl. CpaBneHHe oTpeskoB H yIIoB. CMeXHEIE H BEPTHKAIBHBIC YITIEI H
HX CBO#CTBa. BHCCekTpHCa yria.

TlapannensHsle u Tepecekaiomuecs npaMble. [IpHIHAKH IAPAIEIBHOCTH OpAMEIX. AKCHOMA
NapaUie/bHBIX NPsMBIX. CBOMCTBA NapaIeNBHEIX NpAMBIX. [lepeH Ky apHEIe IPAMELE. Ilepnenmukynsap un
HaKJIOHHad K NpAMoii. CepeTMHHEI NepIeRMKy/IAp K OTPe3Ky.

Tpeyronpuux. Mezuana, GHCCEKTpHCA M BEICOTA TPEYIONBHHKA, CPEAHSS JIHHHS TPEYTONEHUKA,
PapHoGesipennplli M paBHOCTOPOHHHMIT TpeyromsHuKM;  CBoHCTBA M [IPH3HAKH PaBHOOEAPEHHOIO
TpeyronbHuKa. IIpU3Haku paBeHCTBA TpeyronbHuKoB. COOTHOLUGHHE MEXAY CTOPOHAMH W yrilaMu
TpeyronbHuka. HepaBeHCTBO TpeyronbHuka. [IpAMOYronbHBEIE TPEeYrONBHHKM, MX CBOMCTBA M IIPU3HAKH
paBeHCTBa.

Cymma yrmos TpeyronsHnka. BHemmme yrosr TpeyronbHHKa. Teopema ®daneca, IMonobusie
TpeyronbHuky. llpusHaku momoGus TpeyronbHuxos. IIpHMeHeHHWe MOmOGHs K HIOKa3aTeJIbCTBY TEOPEM H
pewenuio 3a7a4.  Teopema Iludaropa. Cunyc, KOCHHYC M TaHTeHC OCTpOro yria [IPSIMOYTONBHOIO
TpeyromsHMKa yrinoB oT 0 gmo 180° . Pemenue NMPAMOYTOJNBHBIX  TPEYrolbHHKOB, (OCHOBHOE
TPUrOHOMETPHHECKOE TOKASCTBO. POPMYIIBI, CBASIBAIONIME CHHYC, KOCHHYC, TAHTEHC H KOTAHTEHC OJIHOTO



H TOrO XK€ yTia. PemeHne TpeyrolbHHKOB: TEOpeMa KOCHHYCOB ¥ TeOpeMa CHHYCOB. 3aMeYaTeLHbIe TOUKH
TPEYIoJIbHHAKA.

Hersipexyromsruk. ITapanienorpamm, ero cBoHCTBA B IPH3HAKH. Tpanenns, cpenusas nHHMA Tpaneluy.
IIpamMoyronsHuK, pomG, KBapaT, HX CBOMCTBA H IPH3HAKH.

Mroroyroneruk. Beimykibie MEOroyronsauky. CyMMa YIHOB BEIIYKIIONO MHOT'OYTOJIbHHKA.
IIpaBHILHBIC MHOTOYTOTLHHKH.

OxpyxHocTs 1 Kpyr. Jlyra, xopaa. Cextop, cerMeHT. lleHTpajbHEE W BIHCAHHBIC yriel. Benuuuna
BIMCAHHOTO YT/ia. BsanMHOe pacmonoxeHne MpsMoil M OKPYKHOCTH, IBYX OKpyxHOcTell. KacaTenpHas
CeKYIIad K OKpYKHOCTH, HX CBOHCTBA. BiHCaHHEIe I ONMHMCAHHBIE MHOFOYTONEHEKH OKpYXHOCTS. Brimcannas
B TPEYTONLHUK, M OKPYXHOCTD, ONHCAHHAA OKONO TPCYTOJBHAKA. BrHcanHas u ONMCAHHHIE OKDYXHOCTH
[IPaBHIIBHOr 0 MHOTOYTOJIEHHKA.

l'eoMerpryeckue npeobpasosanns. [loHATHE paBeHCTBZ IeOMETpPHYECKHX ¢uryp. Orobpaxenue
IIOCKOCTH Ha ceOs. IlomsTue o NBHXeHHM: 0CeBad M LEHTpaNsHas CHMMETPHH, HapajIeBHBI IepeHoc,
110BOpOT. [IoHATHE O TOXOGHH QUTYD H TOMOTETHH.

HoctpoeHue ¢ TOMOIBIO LMPKYIS U JuHEHKH, OCHOBHBIE 331a4d Ha IIOCTPOCHHE: JIeNeHHe OTPe3Ka
TIOTIO/aM; TIOCTPOCHME YIJId, PABHOTO NAHHOMY; IOCTPOSHHE TPEYTONLHHKA 10 TPEM CTOPOHAM; IMOCTPOSHHE
TIEpICHIUKYNIPA K MNPAMOH, NMOCTPOCHHE OHCCEKTPHCH Yriia; [ENEHHe OTpPE3Ka HA N PABHBIX uacTeif,
NOCTPOEHHE NPABUILHBIX MHOTOYTONBHUKOB.,

Pemenne 3amau Ha BBIYHCIIGHME, JOKA3ATENBCTBO U IOCTPOEHHE C HCIONB30BAaHAEM CBOHCTB
M3y4EHHEIX GHTYD.

H3mepenue reomerpuuecknx semwumn. JImmHa oTpeska, PaccTosHEe OT TOUKH 0 TIpAMOIL.
Paccrosnue MexTy napauienbHBIME IPSIMBIMH.

ITepumMeTp MHOTOYTONBHHEKA,
HnuHa OKPYXKHOCTH, YHCIIO Tt; JTHHA JyTH OKPYKHOCTH.

IpanycHas Mepa yrma, COOTBeTCTBHE MEXAY BeTHUMHOM IEHTPaNbHOrO yIa M ANHHOMH]ayra
OKDYXHOCTH.

Tlonarne mnowamn miockex ¢uryp. PaBHOCOCTABIEHHBIE M DaBHOBENHKHE ¢urypsl. ITnomann
TPAMOYTOJIbHIKA, apaylIesiorpaMma, TpeyronbHiKa, Tpanerwy. IlTomans MEOroyromsamka, Ilnomans kpyra
H ILTOMANE cexTopa. COOTHOIICHHE MEXTY IIOMAIAMH TON06HEIX GUIyp.

Pelnrerne 3a/1a4 Ha BEMUCIICHME U IOKA3aTENECTBO ¢ HCIIONB30BAHIEM H3YYEeHHBIX QopmyiL.

Koopamuarel, Vpasaenne npsamoit. Koopauaars: CepeuHbl OTpesKa. DopMyna PaccTOSHHS MEXIy
ABYMA TOYKAMH IJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

Bexropel. IToudarne BexTopa. PaBencrso BeKTOpoB. CIOXEHHE H BBIYHTAHUE BEKTOPOB. YMHOXKEHHE
BeKTOpa HA 9HCIO. PasioxkeHue BeKTOpa MO ABYM HEKOJTMHEAPHBIM BekTopaM. KoopamHarhl BekTopa.
Iipocrefimye 331a9M B KOOpAMHATAaX. YPABHEHHA OKDYXHOCTH H npaAMoi. IIpaMeHeHMe BeKTOpOB H
KOOpAHAT MpH pelnenny 3anad. CKaIipHOe POH3BE/ICHHE BEKTOPOB U €TI0 NMPHMEHEHHE B TEOMETPHYECKHX
3amay.

Teope'mlco — MHOKECTBCHHBIC NMOHATHA. MHO}KBCTBO, JJICMCHT MHOXECTBa, 3a,I[aHHC MHOXECTB
NEPEIHCIEHHEM  JIIEMEHTOB, XapakTCpHCTHUESCKHM CBOHCTBOM, IMoamHOMKECTRO. Oﬁ'BeJII/IHBHHe H
IIEPECCUCHNC MHOIKECTR,

dneMenTbI JIoTHKH. OnpegeneHHe. AKCHOMEL M TeopeMEl. [lokasaTenscTBo. JIOKa3aTeNbCTBO OT
NpoTHBHOTO. Teopema, oGparHas AaHHOM. [IpaMep 1 KOHTPIIpHMED.

[Tonsatue o PAaBHOCHIIBHOCTH, CICOOBAHHH, YHOTpeﬁJ'[eHHe JIOTHYCCKHX CBA3OK eChU..., mo..., 8 oM U
MOALKO 8 MOM CAyuae, IOTHIECKHE CBIA3KY U, UAlL.

T'eomerpua B Heropuyeckom paseurim, Ot 3eMAEMECPHA K TeoMeTpnH. Iludarop u ero mmxona.
Qanec. Apxmmen. [locTpoeHHe mpaBWIBHBIX MHOTOYTONbHUKOB. Tpucexnms yria. Keamparypa kpyra.



Yapoenne ky6a. Ucropus umcna n. 3omoroe cegenme. «Havaman Epkmupa. JI. Ditnep. HU. Jlo6GaueBcxwuii.
Hcropus naroro mocrynara.

Wz00perenne MeTOZa KOOPAMHAT, IO3BOJSIOLIETO MEPEBONUTh IE€OMETPHUYCCKHE OOBEKTHI HAa S3BIK
anreOper. P. Jlexapr u I1. depma. ITprmeprr pasmuunix cueTeM KOOPARHAT Ha MIOCKOCTH,

Ilnanupyemble pe3yJibTaThl H3Y4eHHs Kypca reoMeTPHH

B 7-9 kiacecax

Haraaaunas reoMerpus

BBITYCKHAK HAy4YHThCS:

1) PacrniosznapaTe Ha 4epTeXKax, PUCYHKAX, MOJEIAX H B OKPYKAIOLIEM MHPE JINOCKHE U
[POCTPAaHCTBEHHBIE FEOMETPHYECKHE (DUTYPEL;

2) Pacniosnasarts passepTkH KyGa, IpAMOYrONBHOTO IapakleN e TIea, IPaBAILHOMN NHpPaMHAIEL,
HMIHHApPA, KOHYCAa;

3) Ompenenats no MMHEHHBIM pa3MepaM pa3BepTKH GUIYPHL THHEHHEIE pa3MepEl caMoit GHUTYPEL H
HaoboporT;

4) Brramcnats 06beM NPIMOYTONBLHOTO HapalTelIeTuIIeIa;

BEINYCKHHK MOMYYUT BO3MOIKHOCTS!

5) BeIuMCHATH 06BEMBI MPOCTPAHCTBEHHBIX TEOMETPHYECKHX (PUIYP, COCTABIEHHEIX U3
MPAMOYTOJIBHBIX [TapaUIeTIeTHIEIOB;

6) YrnyOuTs H pa3sBUTE NPEACTABIEHHA O MPOCTPAHCTBEHHBIX TeOMETPHYECKHX (Durypax;

7) TlpumeHsTH HOHATHE PA3BEPTKH A/IA BHIIONHEHHUS PAKTHYECKAX PACIETOB.

I'eomerpuyeckue purypoi

BEITlyCKHUK HAYYHTHCA:

1) Ions30BaThCs A35IKOM FEOMETPHH JIS OLMCAHHS IPEAMETOB OKPYIKAKIET0 MEPA H HX BIAUMHOTO
PACIIONIOKEHH;

2) PacnosHaBate u H306paXaTh Ha YEPTEKAX U PHCYHKAX TEOMETPHUECKHE ¢buryps u ux
KOH(UTypalnuy;

3) HaxomuTs 3HaYeHHA JIHH IHHEHHBIX SJIEMEHTOB GHUTYD H HX OTHOILEHHS, rpasyCHyIO MEPY YIJIOB
ot 0 1o 180°, npuMenss onpesenenus, croitcTsa | TPU3HAKH GUTYDP M HX 3JIEMEHTOB, OTHOLISHMSA
duryp (paBeHcTBo, moxoGHe, CHMMETPHS, IOBOPOT, APA/IEILHEIH HEePEHOC);

4) OnepupopaTh ¢ HAYATLHEIMH IOHATUAMH TPHTOHOMETPHH ¥ BBIOJHATE 3JIEMEHTapHEIE ONePALAN
HaJl GyHKIUSMHU YTTIOB;

5) Pewiath 3aaun Ha OKA3aTENBECTRO, OMUPASCH HA H3yUeHHBIE CBOMCTBRA ¢uryp u oTHOLIEHHH MeXKNY
HHMH H IIPHUMEHAA H3YICHHLIE METOIEI AOKa3aTCIbCTB,

6) Pemars HecnoxHsIe 3a/1a4¥ Ha NOCTPOEHHE, IPUMEHAT OCHOBHBIE ATOPHTMBI IIOCTPOEHHS C
MOMOMIBIO NUPKYJIA ¥ JIMHEHKH,

7) Pemars npocTeiinve MnaHuMETpHYECKHE 330a4H B IPOCTPaHCTRE,

BrRinycKHEK TOAYYHT BO3MOKHOCTB:

8) Osnaners MeTONaMH pellleHNA 3a7a4 HA BEIMC/ICHUS M JOKA3ATENbCTBA: METOLOM OT IPOTHBHOTO,
METO/IOM o006k, METOROM HepeGopa BapHAHTOB H METOAOM T€OMETPHYECKHX MECT TOUEK;

9) IlpnoGpecTy ONMBIT DPUMEHEHHS ANTeGPAHIECKOTO U TPHTOHOMETPHYECKOro anmapaTa i Haei
JBIKEHHS NIPH PEIIEHHH TEOMETPHYCCKHX 33714,

10) OBrapets TpanuIHOHHOMK cXeMOH peLICHMS 3371a9 HA NOCTPOSHHE ¢ TIOMOIIIBIO LHPKYIISL ¥
JTUHEHKH: aHaK3, IIOCTPOCHHE, JOKA3ATENECTRO H UCCIICIOBAHAE,

11) HayyuTecs pemath 3a1a9i Ha IOCTPOCHHE METOZOM T€OMETPHUECKOTO MECTA TOUEK M METOOM
nonoGus;




12) TIpuo6pecty OMBIT HCCTEAOBAHMS CBOJCTB IIAHMMETPHIECKHX GUIYP C IIOMONIBI0 KOMIIBIOTEPHEIX
TporpamMM;
13) IIpuoSpecTr ONMBIT BHIIONHCHAS MPOCKTOB «HA MOCTPOCHHEY.

I/Ismepeﬂne r¢OMCTDHUYECKHX BEJIHYHH

BeimyckHEK HayunATHCS:

1) Hcmonp3oBaTh CBOMCTBA H3MEPEHHS UTHH, IUIOMIANESH U YIIIOB IIPH PELICHHH 3a/ay Ha HAXOXKICHIHE
JJIMHEL OTPe3Ka, ITHHEL OKPYXHOCTH, JUTHHBI AYTH OKPY)KHOCTH, I'PaJlyCHOM MEpBI YIJIa;

2) BemMECIATH NNMHEL THHEHHEIX 3MeMEHTOB QUTYp H HX YIIbl, HCIONb3YS GOPMYIIBI JTHHBL
OKDY’KHOCTH U JUIMHEL IYTH OKPY>KHOCTH, PopMyJIBI IIomaeit puryp;

3) BBIMHCIATH IUIOIIANM TPEYTOIEHHKOB, IPIMOYTONBHIKOB, NaPAILIENOrpaMMOB, Tpaltenyii, Kpyros,
CEeKTOPOB;

4) BbrMuCIATE ATHHY OKPYXXHOCTH, IIHHY AYTH OKPYXHOCTH,

5) PemaTs 3azayu Ha JOKA3aTENLCTBO C HCTIONE30BAHNEM POPMYI JNTUHE! OKPYKHOCTH 1 JUTHHBI AyTH
OKpPYXKHOCTH, QOpMYI ITomaseii Guryp;

6) Pemars npakrudeckue 3a1adu, CBA3AHHBIE C HAXOXK/IEHUEM FE€OMETPHYECKHX BEIMHHH ( HCIIONB3Ys
IpH HEOOXOMMMOCTH CIPABOYHMKH H TEXHHYECKHE CPEICTRA).

BEINYCKHHK NOXyYAT BO3MOXKHOCTE:

7) Bomucnsats miomany GUryp, COCTABIEHHEIX H3 ABYX  Goliee IPIMOYrONbHHAKOB,
NapajtelorpaMMOB, TPEYTOIbHUKOB, KPYTa H CEKTOpa;

8) BeIMHCIATh IWIOMAAN MHOTOYTOJIBHHUKOB, HCONE3YS OTHOMICHHS PABHOBEITMKOCTH K
PaBHOCOCTARIEHHOCTH;

9) IlproGpect OMBIT IPHMEHEHHS ANreGPardecKoro U TPHTOHOMETPHYECKOTO anmapara ¥ uaei
ABHIKCHHS PH PEIICHUH 38734 Ha BEIYMCIIEHHE IUIOUIaei MHOTOYTONBHUKOB.

Koopaunartel

BrmyckHEK HayuHTECA:

1) BRr4uCIATS AMMHY OTPE3Ka 0 KOOPAUHATAM €ro KOHIOB; BEIIHCILATE KOOPAMHATE! CEPeIAHEL
OTpE3Ka;

2) Hcnone3osats KOOPIMHATHEIN METOJ [NIS H3Y4EHHs CBOMCTB IIPAMEIX M OKPYKHOCTEL;

BEIIyCKHHK OTyYHT BO3MOKHOCTB:

3) OemnageTs KOODAMHATHEIM METONOM PELIEHHs 3a71a4 Ha BEIHCIIEHHE H OKA3aTeNbCTRO,

4) IIproGpecTd ONEIT HCIOMB30BAHAS KOMIILIOTEPHEIX HPOTPaMM JUIA aHAJIH3A YACTHEIX Clly4Yaes
B3aHMHOIO PACIIONOXKEHHS OKPYXXHOCTEH M MPAMEIX;

5) IIproGpecTn OMEIT BEIIONHEHHS IPOEKTOB HA IPUMEHEHME KOOPIHHATHOTO METOA TIPY peleHuH
3a/1a4 Ha BBIMHCIIEHUE H JOKA3ATEIbCTRO.

BekTopnl

BRITyCKHUK HAYYUTBCS:

1) OnepupoBars ¢ BEKTOPaMH: HAXOMUTE CYMMY H Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TCOMETPHYCCKH, HAXOAHTD BEKTOP, PaBHEIH NPOHM3BEEHHIO 33JJaHHOTO BEKTOPa Ha YHCIIO;

2) HaxomuTs st BeKTOPOB, 3aJaHHEIX KOODAMHATAMHE JUTHHY BEKTOpa, KOOPHUHATEI CYMMEI H
Pa3HOCTH JIBYX u Gosiee BEKTOPOB, KOOPAMHATEI IPOM3BEAESHHUA BEKTOPA Ha YHCIIO, IIPHMEHSA IpH
HEOOXOMMOCTH COYETATENBHEIH IEPEMECTHTENBHBIH U pacTIpeAeHTeNbHB 3aK0HE,

3) BoMHCIATH CKAIAPHOE NPOM3BEICHAE BEKTOPOB, HAXOXHTB YTON MEXIy BEKTOpaMH, YCTAHABIHBATE
NMEPIECHAMKYIAPHOCTE NPAMEIX,

BEBINyCKHHEK TIOTyYHT BO3MOMXKHOCTS;

4) OBnazgeTs BEeKTOPHBIM METOIOM JI/Isl PELIICHNS 334 Ha BEIYHCIICHNAE H JOKA3aTeNECTBO;

5) Ilpuo6pecTy ONMBIT BEINOJIHEHNS IPOSKTOB HA PHMEHEHHE BEKTOPHOTO METOA NPH PEIICHUH 3314
Ha BBIYMCIICHHE U JIOKA3ATEIHCTRO.



XapaKTepucTMKa OCHOBHbIX BUAOB AEATENLHOCTH YHEHUKA

Conepxanue

XapakTepHcTNKa OCHOBHBIX BHOB ICATEILHOCTH y4eHHKA
(Ha ypoBHe yaefHbIX deiicTBHII)

MarTepHasa
Havanbable
reoMeTpuyuecKHe
cBeJeHMA

OBBACHATE, YTO TAKOE OTPE3OK, Ny, yron. Kakne Urypst HasHIBAIOTCA PaBHBIMH, KAK CPaBHHBAIOTCA H
H3MEPAIOTCA OTPE3KH M YIVIBL, YTO TAKQe TPamyc M TpagycHad Mepa yIila, KakoH yroil HasmBaeTcs
TPAMEIM, TYIBbIM, OCTPHIM, Da3BePHYTHIM, YTO TAKOE CEPeAHHA OTpe3ka 1 GHCCEKTPHCE YIiIa, KaKHE YIiib!
Ha3BIBAIOTCH CMEXKHBIMH U KAKHE BEPTHKaNbHEIM. DOPMYIMpPOBATE ¥ OOOCHOBBIBATE YTREPKICHHH O
CMEXHBIX M BEPTHKAIBHBIX Yriax. OGBbACHATh, Kakue NpAMbIE HAILIBAIOTCA [EPIEHIMKYIAPHLIMH,
GopMynEpoBaTE ¥ OGBACHATE YTBEPKIEHHE O CBOKCTBE ABYX MPAMBIX, MIEPNEHAMKY/LIPHLIX K TpeTheif.
H3o0paxars u pacniosHasaTh yKa3aHHbIC MPOCTCHIIME (MIYDS! HA YepTeX&ax; pellaTh HPOCTEHIIWE
3R1a9H, CBA3AHHEIE ¢ STUMH npocTeiumnii (Hrypanm,

| TpeyroabHUKH

O6bAcHATS, Kakad QUrypa Ha3blBaeTCH TPEYTOILHHKOM, YTO TAKOE BEPIUKHbI, CTOPOHE], YIIBI, TIEPHMET]
TPEYroaLHUKa, KaKoM TPEeYrolbHHK HA3blBAETCA PaBHOGCAPEHHBIM H Kakol PaBHOCTOPOHHHM, KaKHe
TPEYTONLHEKN HA3HIBAIOTCA PAaBHEIMM. [300paaTh 1 pacIo3HABATE HA 9epTeXax TPEyroNbHMKHM M HX
JIEMEHTBI; POPMYIMPOBATL M JOKA3EIBATh TEOPEMEI O NMPHIHAKAX PABEHCTBA TPEYTOIBHIKOB; OGBACHATS,
HTO Ha3BIBACTCA NEPICHAHKYIAPOM, IPOBEICHHEIM M3 NAHHOM TOUKN K JaHHOH npamoii. GopMymHpoBars
H NOKa3bIBATE TEOPEMY O TIEPHICHAHKYNAPE K NPAMOI; 00BACHAT, KAKHE OTPEIKH HA3BLIBAIOTCA MEANAHOM,
OuccekTphcoil M BHICOTOH TpeyroapHHKA. @OPMYJIHPOBATE M JOKa3BIBATE TeopeMBl O CBOHCTBaX
PaBHOGEIPEHNOro TPeyToNBRIKa; PEIIaTh 381840, CBA3AHHEIE ¢ PA3HAKAMU PaBeHCTBA TPEYTONEHUKOB K
CBOHCTBAMH PaBHOOCAPEHHOrO TPeyrombHAKa. MOPMyYTHPOBATH ONpPEAENEHHE OKPYNKHOCTH; OBBACHATD,
UTO TaKOE LEHTP, PAAMYC, XOPAA H IHAMETP OKPYKHOCTH; PeIUaTh MpOCTeHIIMe 3890 HA TOCTPOESHHE
(mocTpoenye yria, pasHOTO NZHHOMY, [IOCTPOEHHE GHCCEKTPHCH Yria, MIOCTPOSHHE MEPISHAMKYIAPHBIX
OpAMBIX, NOCTPOEHHE CEPEIMHEI OTpe3ka) u Gosiee CNOXHBIE 3a[a4YH, MCMOJBIYIOMHME YKA3aHHBIE
npocrelimie. COnoCTaBNATE MONYUSHHEI Pe3ybTaT ¢ YCIOBHEM 3a0ajm, AHAJIM3MPOBATE BOIMOIKHEIE
CaTYHa.

HapanielbHbie
npsMEIe

®opMyIMpOBaTh ONpeaeNeHHE NAPANNEABHBIX MPAMBIX. OGBACHATS ¢ MOMOMIBEO PHCYHKA, KaKHe YTIIEI,
00pa3eBaHHBIe MpM fepecedeHUA ABYX NpPAMEIX CEKYIeH, Ha3BIBAIOTCA HAKPeCTNEKAMNUMH, KaKkHe
OQHOCTOPOHHHMH M KaKie COOTBETCTBEHHBIMY; GOPMYJIMPOBATh H JOKA3EIBATH TEOPEMEI, BHIPAXAKOIINE
NPH3IHAKH MAPATNENLHOCTH ABYX NpAMBIX. OGBACHATE, UTO TAKOE AKCHOMBI TEOMETPHH U KaKHe aKCHOMBE
YK€ HCIIONB30BANNCE paHee; GOPMYIMPOBATE AKCHOMY MAPAITENLHBIX MPAMBIX W BRIBOIWTE CIIEACTBMSA U3
Hee. QOPMY.TUPOBATE M 10Ka3bIBATH TEOPEMEI O CBOMCTBAX MAPAJIENbHBIX IPAMEIX, OGpATHBIE TeopeMaM
0 MpH3HaKaX NapaenbHOCTH, CBAAHHBIX ¢ HAKPECTIIEKAWWMH, COOTBETCTBEHHEIMH U OXHOCTOPOHHHMH
yriamu. B cBA3H ¢ 5THM OGBACHATB, UTO TAKOE YCIOBHE M 3AKUIIOYEHHE TEOPOMBI, Kakas TEOpeMa
HA3LIBRETCA OOPATHONM MO OTHOMIEHMIO K JAHHON TeopeMe., OOBACHATh, B YeM 3aK/IIONAETCS METON
JOKa3aTeJECTBA OT NPOTHEHOTO; NPHBOIHTE NPYMEPE! HCIIOMLIOBAHUA 3TOTO MeToJa. PelmaTs 3anaum Ha
BHIMHCICHIE, JOKIIATENLCTHO H NOCTPOESHHE, CBA3AHHBIE C MAPALISABHEIMH PAMBIMIL

CooTHOmEHNA
MeXKIy CTOPOHAMH M
YrJaaMu
TPEYrojJbHHKA

DopMynupoBaTh M NOKA3BIBATE TEOPEMY O CYMME YIJIOB TPEYTONBHHKE U €€ CEACTBHE O BHEIIHEM yrne
TPeYroMbHUKa. IIpOBOAHTL KIacCHOUKALMIO TPEYTONEHHKOB 1o yrmaM. DopMynHpoBaTh U I0Ka3BIBATE
TEOpEMy O COOTHOWIEHHAX MEXIY CTOPOHAMH H YINAMH TpeyroinHWKA(IpAMoe H  0GpaTHOe
YIBEPXIEHHA) M CIEACTBHE M3 Hee, TEOPeMy O HEPaBEHCTBE TPEyTOSBHUKA, DOpMYJIHPOBATE H
ROKA3BIBATE TEOPEMEI O CBOMCTBAX NPAMOYIONBHBIX TPEYTONbHHKOB(IPAMOYIOMLHBIA TPEYrONBHHK ¢
yraom 30°, mpwsmake paseHcTsa NPAMOYTONBHBIY. TPEYrOMbHUKOB). POpMYyNHPOBATH OMpeAeNeHMs
PacCTOSHUA OT TOYKA 1O NPAMOM, paccTOAHMA MexAy NapajlebHBIMU NPAMBIMA, Pelrath 3amadyd Ha
BEITHCIICHHE, IOKA3ATe/IbCTBO i NOCTPOCHHE, CBAIAHHEIE C COOTHOLISHUAME MEXIY CTOPOHAMH U YITAMH
TPEYTOALHUKA M PacCTOAHMEM MEXAY MAPAUIENbHBIMA NPAMEIMH, MPH HEOGXOAHMOCTH NPOBOLUTL TiO
X0y peleHns NOTONHUTEIbHbIC IOCTPOCHRA, CONOCTABNIATE NIOJy4eHHBIA PE3YNbTAT ¢ YCIOBHEM 32JA4H,
B 3a1avax Ha NOCTpOeHME HCCIeAORBATH BOIMOXKHEIE CITYYaH,

8 kaace

YeTIpexXyroJLHHKN |

OGBACHATB, 9TO TAKOe MHOTOYTONBHHK, €0 BEPUIHHEI, CMEXHBIE CTOPOHBI, OHATOHATH, u3obpaxath
ACTHIPCXYTONBHIKA HA qepTeskaX; H300paxaTe M pacmo3HABaTh MHOTOYIOMHHMKH HAa HepTexKax.
ITokaskIBaTh 3MEMEHTEl MHOTOYTOIBHHKA, €0 BHYTPSHHIOK ¥ BHEIIHIOW obmacrd; GopMynupoBaTh
ONPEMICICHAS BBITYKIOT0 MHQTOYTONBHHKA; H300pamaTh M DacTO3HABATL BBUTYKIBIE M HEBHIMYKITGIE
MHOTOYTrONBHAKH, QOPMYIMpOBATeE M [OKAa3bIBATH YTBEPKIEHHE O CyMMe YIVIOB BEIITYKJIOTO
MHOrOYrONbHHKA.  OOBACHATE, Kakue CTOPOHBI(BEPIUWHBI)  HA3HIBAIOTCA  NPOTHBONOIOKHEIMEL
DQOpMYIIHPOBATE OTPEeNeHA NApAUIENOrPaMMa, TpameLty, paBHOOEAPEHHON H IIPAMOYTONLHOM
TpaneuuH, NpAMOYTONbHHKA, poMOa, KBafpaTa; paclo3HaBaTs H H30OPaKaTh 3TH YeTBIPEXYFONBHAKH,
DopMyIMpOBATh H AOKASLIBATE YTREPKIEHNT O CBOACTBAX H NPUIHAKAX YKA3AHHEIX YETRIPEXYrOMBHUKOB,
Pewarr 3a7a9d Ha BHIYWCICHHE, AOKAIATENECTEO H NOCTPOEHME, CBA3AHHEIG C 3THMH BHIAMH
ACTBIPCXYrONbHIKOB. OGbLACHATS, KaKME JBE TOUKN HA3BIBAIOTCA CHMMETPMYHBIMA OTHOCHTETBHO
NpAMOH(TOUKM), B KAKOM Ciydae QUIypa HasbIBAETCA CHMMETPHYHOH OTHOCHTENIBHO NpAMOH(TOYKH) H
4TO0  Takoe OCh(UEHTp) cuMMeTpuu Guryps. [IpUBOIMTE mpHMepH turyp, obmaparommux
OCeBOH(UEHTPATEHOH) CUMMETpHEH, a Takke TIPHBOAMTD NpHUMephl OCEBOH M LEHTpalibHOH CHMMETPHH B
OKpyKarolel Hac o0cTaHoBKe.




Iaomann

O6BACHATS, KaK NMPOMIBOAWTCHS MIMEPEHHE ILTOWIANSHf MHOTOYTONLHUKOB; (JOPMYJAHPOBATb OCHOBHEIE
cpoficTsa MIomanel. BoBoauTs hopMysEl IIomagelf MapawtenorpaMMa, TPEYroIbHAKA, Tpamelyy, ¢
HOMOIIGIO opMyn TUIOmaAeH NPAMOYTONBHIKA U kBaapaTa. LoPMyIHPOBATh M NOKA3EIBATE TeopeMy 06
OTHOLUCHHH MIOMAaAeH TPEYrOJEHHKOB, MMEIOMMX FO PaBHOMY yrTy. DopMyIHpoBaTh W JOKA3BIBATH
Teopemy ITudaropa u obparnyio eit. BerBomuts opmyry Tepona A1 TIOMARHR TpeyronbHyKa. Pemars
34/1a%H Ha BEMTHC/ICHHE, JOKa3aTeIbCTBO U MOCTPOEHHE, CBA3AHHEIE ¢ GOpMy/aMy ILTomAaAEl U TeopeMoit
Tudaropa,

Ioao0nnie
TPEYroJbHAKH

OGBACHATS MOHATHE NPOHOPIMOHATBHOCTH OTpe3koB. COPMyAHpOBATH onpeleleHua noxoGHBIX
TPEYTONBHAAKOB U Kod(QHUneHTa noactus. PopMynnpoBaTe ¥ JOKAIBIBATE TEOPEMEN: 06 OTHOLEHHH
TUOMAAeH MONOOHBIX TPEYrONEHHKOB, O NDUIHAKAX MOZOOHMS TPEYrONLHMKOB, O OpeHEH MMM
TPEYTrOEHHKA, O IePece eHn MeIHAH TPEYTOJIBHUKA, O MPONOPUMOHANLHBIX OTPE3KaX B MPAMOYTONLHOM
TpeyronsHuke. OGBACHATE, 4TO Takoe METOM OAOGHA B 3a4a9aX HA MOCTPOGHHE, H IPUBOIHTE HpHMEpBI
370r0  Merona. OOBACHATH, KaK MOXHO HCIONB30BAaTh CBOHCTBA MONOGHEIX TPEYTONSHHKOB B
H3MEPUTENEHEIX paboTax Ha MecTHOCTH. OGBLACHATD, KAk BBECTH TIOHATHE MOAOGMA MIA MPOM3BOIBHBIX
duryp. OopmynmposaTt ompepenchas u HWILTIOCTPHPOBATE NOHATHA CHHYca, KOCHHYCa H TaHreHca
OCTPOTrO YTNa NPAMOYTONbLHOTO TPEYroAsHHKA. BEIBOAUTE OCHOBHOE TPHTOHOMETPHYECKOE TOXK/IECTBO M
3HaY€HNA CHAyCa, KOCHHyca, TanreHca yrmos 30°45°60°. Pemars 33144y, CBAIAHHEIE ¢ NOmOGHeM
TPeYTOILHAKOB M HAXQXKICHHEM HEHMIBECTHEIX OJJEMEHTOB TNPAMOYTONBHOTO TPEYTONbHHKA. JIna
BRITHCISHIA SHAYSHUH TRHTrOHOMETpHMeCKUY (yHKINHA HCTIONB30BATE KOMITGHITEPHLIE MPOTPAMMEL.

OxpyxHOCTE

Hccnenosats B3aHMHOE paclionoKeHHe OpPAMOM M OKDYKHOCTH. QOpPMYJHPORATh ONpeeicHUe
KacaTelbHOM K OKpYxHOCTH. (DOpPMyNHpoBaTh I [OKA3BIBATh TEOPEMEI: O CBOMCTBE KacaTebHOHN, o
OTpe3kax KacaTeNbHBIX, NPOBEAEHHEIX M3 OXHON TOYKH. POpMYyNTHPOBATL MOHATHS LEHTPAIBHOTO YITIa M
TPagycHOH MEPBI AYTH OKPYKHOCTH. DOPMYNMpOBaTh M IOKAIBIBATE TEOPEMEN O BIHCAHHOM yTIE, 0
MPOM3BENCHHH OTPE3KOB XOpJl,. COPMYNHPORATb H JOKA3LIBATE TEOPEMSI, CBAIAHHBIE € 3AMEaTENLHbIME
TOYKAMH TPEYTOJIBHHKA: O OHCCEKTpHCE yrna M, KaKk CHEACTBME, O [EpeceveHHH fuccekTpHc
TPEYTONBHMKA; O CEPEANHHOM NEPNEHANKYIIAPE K OTPE3KY H, KaK CIEACTBHE, O [IepeCe eHNH CEPEANHHEIX
TEPICHIMKYIIAPAX K CTOPOHAM TPEYTONBHHKA, O IIEPECEedYCHHM BHICOT TPEYrONbHHKA. MOpMyNHpOBATh
ONPEIENCHHA OKPYKHOCTEH, BIMCAHHON B MHOTOYrONBHHE M ONMCAHHON OKOJIO MHOTOYTOJILHUKA.
DopMYaHpOBaTh M JOKA3LIBATh TEOPEMEI: 06 OKPYKHOCTH, BIMCAHHO B TPEYTONBEHUK, 00 OKpPYKHOCTH,
ONUCAHHON OKOJIO TpeyronLHHKA, 06 OKPYXKHOCTH, OIMMCAHHON OKOIO TPEeYToNbHHKA, 0 CBOHCTBE CTOPOH
OMMCAHHOTO HETHIPEXYTONbHUKA, 0 CBOHCTBE YIVIOB BIIHCAHHOTO YETHIPEXYrodbHUKA. Pellats 3ajaud Ha
BRITHCIICHHE, NOKA3aTENLCTBO, MOCTPOCHHE, CBA3AHHBIE ¢ OKPYKHOCTBIO, BIHCAHHBIMH M ONHCAHHBIMH
TPEYTONEHHKAMH M YETBIPeXYTONbHHKAMH. HccmenoBats cBoiicTea koHGHIypanui, CBA3AHHEIX
ORPYHHOCTLIO, € MOMOLIEIO KOMIBIOTEPHAIX NPOTPaMM.

9 kaace

Bexropsr

QOpMyIIHPOBAT: ONMPENE/CHIA U WIUTOCTPUPOBAT: MOHATHS BEKTOPA, €ro AMHLI, KOJUIMHEAPHEIX U
PaBHEIX BEKTOPOB. BEIMOIHATE MOCTPOSHWME BEKTODA, PABHOMO CYMMe M PAsHOCTH JBYX BEKTOPOS,
MCNOALIYS MpPM  3TOM [paBwia TPEYroJbHMKA M NapaieorpaMMa, IpuMeRaTe  npaBwio
MHOFOYTO/IbHHKA NPH HAXOMICHWH CYMMbl HECKONBKMX BEKTOPOB. BHINONHATE moCTpoeHHE BekTOpE,
PABHOTO MPOH3BENCHHIO BEKTOPA Ha WHCNO. [IDHMEHATS BEKTOPHI M JEHCTBHA Haj HUMM NMPH pelueHHH
FEOMETPINIECKEN amat.

Meroa koopjunar

OGBACHAT, M WILTFOCTPHPOBATE [ORATHA NPAMOYTONBHON CHCTEMEI KOOPIHHAT, KCOPAHHAT TOYKH M
KQOpAMHAT BEKTOPA. BBIBOAHTE M HCNIOAE30BATE MW peIeHHH 32124 (OPMYJIEI KOOPAMHAT CePemMHbI
OTPE3KA, INTHHLL BEKTOPA, PACCTOAMNA MEKIY UBYMA TOMKAMH, YPABHEHHR OKPY/KHOCTH H NPAMOIL.

CooTHomenns meny
CTOPOHAMM H YIVJIAMH

TPEYroJbHHKA

DopMyNHPOBaTE H HLTIOCTPHPOBATE ONpeeTeHH CUHyCa, KOCHHyCca M TaHreHca yraos ot 0 go 180°
BuIBOAMTL OCHOBHOE TPHIOHOMETPHYECKOE TOXIECTEO M tbopMynsl npuBeseHuA. ©OpMYIHpOBaTh H
AOKA3BIBATE TEOPEMEI CHHYCOB M KOCHHYCOB, IDHMEHATE HX NPH PELISHHH TPEYrONbLHHKOB. OGBACHATE
KaK HCHOIB3YIOTCA TPHTOHOMETPHUeCKHE (GOPMYNBI B M3MEPHTENBHBIX paboTax Ha MECTHOCTH.
DOpMYIMPORATh ONPENENEHHA YIa MEKIY BEKTOpaMH H CKALAPHOIO NPOHIBEAEHUA BEKTOPOB.
BeIBOANTE hOpMyTy CKANAPHOTO NPOM3BEAEHNA BEKTOPOB Hepe3 KOODIMHATEI BEKTOPOB. POpMyNIHPOBATE
H OGOCHOBLIBATE YTBEPHICHHE O CBOHCTBAX CKAIAPHOTO MNPOW3BeneHus. Hcnons30Bath CKaIApHOE
MPOHIBENEHHS PN PELICHMN 33,134,

J1uHa OKpYKHOCTH

H IUIOmAAL KPyra

DOpMyNHMPOBATH ONpeeNeHHe MPaBAILHOID MHOTOYTO/bHIK, DOpMYIHPOBATE H AOKAALIBATE TEOPEME]
00 OKPYXHOCTAX, OIMHCAHHOH OKOJNO TPABUIBHOTO MHOTOYTONBHHKA H BIINCAHHOH B Hero. BrimoauTts u
HCTIOB30BATh GOPMYIBI /IS BRIMHCIEHHA [LIOMA/Y OPaBHIBHOTO MHOTOYTOTBHHKA, Pajuyca BIIHCAHHOMN
1 OMMCaHHOMH OKPYkHOCTEeH. Pelllats 331391 Ha MOCTPOEHHE MPABAMLHBIX MHOTOYTONBHHKOB. O0BACHATS
TIOHATHA AJIHHBI OKPYXHOCTH M IUIOMANH Kpyra. Bemoauts (GopMymsl s BEIMMHCIEHHS [IMHBI
OKPYXHOCTH M JUTHHBI yTW OKPYXKHOCTH, [UIOIAJH KPYra W ILIOM2aJ# KPYTOBBIX CEKTOPA M CErMEHTA.
TIpusenats 9TH GOPMYITEL PN PRIEHUI IanEY.

JApuwennn

OGRACHAT b, HTO TAKO ij'l'”f‘i]iﬂ?{{EHH{.‘ MACCKOCTH Ha cefd, U B KaKoM CIOYUYAS OHO HA3LIBACTCH ARASHHEM
MAOCKOCTH. OOBACHATE, W0 TAKDS OCEBAS CHMMETDHS, LEHTPANLHAR CHMMETPHA, napaIeasHE i NepeHoc
H NOBOPOT. OGOCHOBRIBATL, YTO 3ITH DTﬂﬁFH'-II{EHI{H MAOCKOCTH Ha cebs  SREAKOTCR HBHHKSHHEAMH.
O0BACHATL, KAKOBA CBAZL MEWAY OBIGKCHHAMI # HINOWCHHAMI, Hamoctpuposars ccHosmLle BRIsl
ARINKEHUE, B TOM YHCNE ¢ NOM ML) KOMILHOTCPHLIY MPOTPaMM.

Hauajarnabie
cBeIeHus
CTepeoMeTpHH

H1

OOBACHATE, 4TO TaKOE MHOTOTPAHHUK, €r0 [PAHH, pebpa, BepIIMHEL, Anaronany. Kakol MHOrOTpaHHHUK
HAIBIBACTCA BEIMTYKIBL. 'TO TAKOE N- YTONBHAS MPH3MA, €6 OCHOBAHMH:, GOKOBEIE TPaHH H GOKOBbIE pebpa.
Kakas npusma HaseisaeTcs npsAMoM, W Kakas HaKIOHHOMN, YTO Takoe BEICOTA NPH3MEL, Kakad npH3mMa
HA3BIBACTCA  MADAUICNCTHIGNOM W KAKOH  MapaurefleNuneN  Ha3elBAETCA  NDAMOVIONBHBIM.



PopMy.IMpOBATL ¥ 00OCHOBEIBATS YTBEPHK/IEHHA O CBOACTBE AMATOHANEH Napaiiefenknena U KBaapate
AHArOHANH NPAMOYTOIBLHOTO napamieienunesa. OOBACHATB, 9YTO Takoe 06BEM MHOTOrPAHHHKA.
Bermoaurs( ¢ noMompio npuHnuna Kasanbepu) gopmymy obbema NIPAMOYTOJIbHOTO NapasuIeIenuIiea.
ObBAcHATS, Kakoli MHOTOTpaHHKK HA3BIBAGTCA MMPAMUIOM, YTO TAKOE OCHOBAHME, BepIIMHA, GOKOBEIE
Tpany, 60koBble pe6pa, H BhICOTa mupaMuibl. Kakas nupaMmia HassiBaeTcs TIPaBMILHOM, 9T0 Takoe
anojeMa MpaBHNBHON MHpaMUABL 3HATE dbopmyny obnema mupamumel. OGBACHATE, Kakoe Telo
Ha3BIBACTCA LMTMHAPOM. 3HATH, YTO TAKOE ET0 OCh, BHICOTA, OCHOBAHNA, PamHyc, GoKoBas NOBEPXHOCTE,
obpasytomue, paspepTka G0KOBOH NMOBepXHOCTH. Kakumm ¢opMynaMu BeIpaxaeTcs 00BbeM M ILTOIAAR
GoxOBOI NOBEPXROCTH WHTHHAPA. OGBACHATH, KAKOE TEJI0 HalBIBAETCH KOHYCOM. 3HATH, YTO TAKOE ero
0Ch, BRICOTA, OCHOBAHHS, pajiHyc, GOKOBad NIOBEPXHOCTS, 00pa3yiomue, pa3sepTka GOKOBOH MOBEPXHOCTH.
Kaknmu dopMynamm Brpaxaercs o6beM H IUTOmans GoxoBodf HOBEPXHOCTH koHyca OGBACHATE, KaKas
MOBEPXHOCTh HA3hIBAeTCH CQEepod M Kakoe TeJNo HadmBaeTcs mapoM. Uro Takoe pagnyc H AUaMeTp
cdepsi(mapa). Kaxumu dopMynamu Bbipakaiotes ofneM Imapa M IDIOWARS cepsl. Haobpaxkats u

PACTOIHABATE Hil ]JFLEIHHH.\L NPHIMY, l'll:'l.l.'lﬁ_lIJJI..".I_J_i.l'!lPIIIP.f.?'I.1 MHDaMHIY, LHAHMHID, KOHYC, Wap.

YuebHo-MeTOnMYeCKas Gasza
Yuebnuk «I'eomerpus 7 knace» Astopsr: JI, C. Atanacsan, B, ®. byty3os, C. B. Kanomues, JI. C. Kucenena
Vuebnuk «['eoMmeTpus 8 Kimace» Agtoper: JI. C. Araracsn, B. ®. Bytysos, C. B. Kanomues, JI. C. Kucenepa
Yuebnuk «I'eomerpus 9 ximace» Artopsr: JI. C. Aranacss, B. @, Byrysos, C. B. Kamomuneg, JI. C. Kucenes
Hrnaxruieckue MaTepuansl o reometpus 7 knace / B, I. 3us, B. M. Meiinep
Hunaxtayeckue MaTepuans no reoMeTpus 8 kiace / B. I, 3us, B. M. Meiinep

HAnnaxruyeckue MaTepuans no reomerpun 9 knace / B. T. 3us, B. M. Meiinep

CHcTeMa OLeHKH ITAHAPYEMBIX Pe3y/IbTATOB

OCHOBHEIM OOBEKTOM OIEHKH DE3YNLTATOB B COOTBETCTBHH C Tpe(OBAHHMSIMH Crangapra sBnseTca
COCOGHOCTE K PEMEHHIO Y4eGHO-IIO3HABATENBHEIX M y4eGHO-IIPAKTHYECKHX 33144, OCHOBAHHEIX Ha
M3y9aeMOM y4eOHOM MaTepuale, ¢ HCIONE30BAHHEM CIOCOGOB IEHCTBMH, pPeTeBAHTHBIX COAEPKAHAID
y4eOHBIX IPEAMETOB, B TOM HHCIIE METANPEAMETHBIX (TO3HABATENEHEIX, PETyISTHBHBIX, KOMMYHHKATHBHBIX)
neticTeuil. CioTeMa OLEHKH NPEIMETHEIX PE3y/ILTaTOB OCBOSHHS YaeOHOM IIPOrpaMMBI C Y4ETOM YPOBHEBOTO
moAxoza, npurAToro B CTaHAapTe, IPEANONaraeT BHIZENCHHe GA30BOTC YPOBHA NOCTYIKEHHH KAK TOUKH
OTCYETA INPH IIOCTPOCHMM BCEH CHCTEMEI OHEHKH M OpraHH3amyH HHIMBHAYanbHOH paboThl ¢
obyvaromumucs. PeabHele gocTmkeHus 00y darommxes MOTYT COOTBETCTBOBATH 0a30BOMY YPOBHIO, & MOTYT
OTIMHATHCA OT HEro KaK B CTOPOHY NPEBBIIEHAS, TAK U B CTOPOHY HENOCTHXKEHMUAL.

Hns onxcanns focTHNCHAN 06YYarOMUXCs IIENECO00PasHO YCTAHOBHTD CIEAYIOLIKE IIATh YPOBHEH,

Ba3oBslil ypoBeHDb JOCTHEHHI — YPOBEHB, KOTOPEIH IEMOHCTPHPYET OCBOEHHE YIeOHEIX AeiCTRHIA ¢
ONOPHOK CHCTEMOH 3HAHHM B paMKaxX JHanasoHa (Kpyra) BEIIENCHHBIX 3anay, OBajieHRe Ga30BEM YpOBHEM
ABILIETCA IOCTATOMHBIM Ui TIPOJOJDKCHAS 00yYeHHMs Ha clefylomiedl cTymeHH o6pa3zoBaHHs, HO HE MO
OpoQUABHOMY  HanpaejieHM1o.  JIOCTHIKEHHIO  6a3soBOTO YPOBHS  COOTBETCTBYeT  OTMETKa
«YNOBJICTBOPHTENTLHOY (HITH OTMETKA «3%, OTMETKA «3aUTEHON).

IIpeppimieHne 6a30B0Oro ypoBHA CBHICTENLCTBYET 00 YCBOEHMH OIOPHOI CHCTEMbI 3HAHKH Ha YPOBHE
OCO3HAHHOTO MPOM3BOIBHOTO OBIANEHUA Yu4eOHBIMH NEHCTBHAMH, a Tak)ke O KpYro3ope, IIHPOTe (WM
u30upaTenbHOCTH) HHTEpecoB. L{enecoo6pasto BbIIENATE CIeAyIoIKe ABa yPOBHS, IIPEBHIIAIOIIHE (a30BbIiL:

* IOBBIIEHHEIA YPOBEHB TOCTHXKEHES IIaHUPYSMBIX PE3yIETATOB, OLIEHKA «XOPOIIO» (oT™eTKa «4»);

* BLICOKHH YPOBCHD JIOCTHIKEHUA ITAHKPYEMEIX PE3yIIBTATOB, ONEHKA OTIHIHOY (OTMETKA «5»).

TloBbIIEHHBIH ¥ BRICOKHI YPOBHH NOCTHXEHHS OTIHYAIOTCA NO IOMHOTE OCBOCHHS TUIAHUPYEMEIX
PE3yNBTATOB, YPOBHIO OBJIALEHHS YYEOHBIMH AEHCTBHAMM M COPMHPOBZHHOCTBIO MHTEPECOB K JAHHOM
IpeIMETHOH obnacTu,

Wupueunyansuele TpaekTopum ofydeHHs OGyYarOMMXCs, JACMOHCTPHPYIOIMUX HOBBIIIEHHBH H
BBICOKHI YPOBHH IOCTINKCHHH, [ienecooGpasHo GopMEpOBATE ¢ yUETOM HHTEPECOB ATHX 00Y4arOIIIXCA H HX



wi2HoB Ha Oyaymee. Ilpw Hanuumy ycTOHUYMBEIX HMHTEpecOB K y4eOHOMY TpEIMETY M OCHOBATENBHOM
IOATOTOBKH IO HEMY TaKye 00ydaroImecs MoryT ObITh BOBIEYEHDI B IIPOSKTHYIO JEATELHOCTD 10 OPEAMETY
¥ COPHCHTHPOBAHEI Ha IIPOJOKEHHE 00ydeHNs B CTAPINNX KJIaccax IO AaHHOMY MpoduiIo.

YpoBeHb JOCTIKEHHH Hinke 6a30B0ro, 1enecoobpasHo BEICTHTH TAKKE JBA YPOBHS:;

* MOHKEHHBIA YPOBEHE NOCTHXXEHHI, OLEHKA «HEYIOBIETROPATENEHO» (OTMETKA «2»);

* HM3KHH YPOBEHE JOCTHXXEHMIA, OIEHKA «IIOX0» (0OTMeTKa «1»).

Hepoctixenne 6a3oporo ypoBHs (IOHHIKEHHBIH W HH3KHE YPOBHH JOCTHXEHHH) (UKCHpyeTcs B
3aBUCHEMOCTH OT 006EMa M YPOBHS OCBOSHHOTO ¥ HEOCBOSHHOTO CONEPKAHMA IIPEAMETA.

Kak mpaBuno, DOHWXEHHBIH ypOBEHb JIOCTHXEHHHM  CBHAETENBCIBYeT 06  OTCYTCIBHH
CHCTeMaTHuecKod 6azoBolf IONrOTOBKH, O TOM, 4TO OOYYarOIMMcd HE OCBOSHO MAAXE M IIOJIOBHHBI
INTAHHUPYEMEIX DPe3yNbTATOB, KOTOPHIE OCBAHBACT OOJBHIMHCTBO OOYYaIONIMXCS, O TOM, YTO HMEIOTCH
3HAYMTENbHEIE MPOOENEl B 3HAHUAX, AajibHelllee obyueHHe 3aTpyaHeHO. IIpH aToM 00yyaroMiics MOXKeT
BEITIOJIHATE OTNENBHBIE 33JaHHs NOBBHIMIEHHOTO ypoBHA. JlaHHad rpynna obyyaromuxcs (B CpeIHEM B XOJe
o0yuenns cocrapisomans oxono 10%) TpebyeT crenMambHON AMArHOCTHKH 3aTpyQHEHHH B ob6ydeHuH,
npoGenoB B CHCTEME 3HAHHH M OKa3aHUH LieICHAIIPABICHHOM [IOMOIIM B NOCTHXEHHH 6a30BOTO YPOBH4,

Huskuii ypoBeHb OCBOGHHA I[UIAHHPYEMEIX Pe3YJIbTATOB CBHAETENLCTBYET O HANMYHH TONBKO
OTACNBHBIX (ParMEHTApHBIX 3HAHUN IO NpeAMeTy, AaibHeliiiee OOyYeHHE MpPAKTHYECKH HEBO3MOIHO.
OOyyaromuMes, KOTOpEle TEMOHCTPUPYIOT HH3KHI YPOBEHE MOCTHYKEHHH, TpebyeTcs clenuansHas IOMOIIE
HE TOJILKO 10 y4eGHOMY TIpeAMETY, HO | 10 GOPMUPOBAHHIO MOTHBALIA K 0GYHEHIIO, PA3BHTHIO HHTEPECA K
H3y4aeMO# NpeAMETHOH 06NacTH, MOHMMAHHIO 3HAYAMOCTH NpeAMeTa AV JKH3HH M Ap. Tonsko Hamuume
TIOTIOKUTENbHOM MOTHBAIIHE MOXKET CTaTh OCHOBOH JTHKBHIAIIMH NpPOGENoB B 00yUeHHH 1A JaHHOH TPYMIET
00y YaroIHXCA.

OnycaHHBIA BBIE MOXON LE€1ecO06pasHO MPHMEHATh B XORE PasIMUHEIX HPONEAYp OLNCHHBAHHMS:
TEKYIIETO, IPOMEXYTOUYHOrO ¥ HTOTOBOTO.

Hnst popMHPOBaHHS HOPM ONEHKH B COOTBETCTBHM C BEAENCHHBIMH YPOBHAME HEOOXOIMMO OIACATH
HocTiwkeHust ofydaromerocs 6a30Boro yposHd (B TEPMHHAX 3HAHMIA W yMEHMI, KOTOpHE OH JOMKEH
TPOJAEMOHCTPHPOBATE), 32 KOTOpEIEe 00yqaromuicss 060CHOBAHHO IIONYYaeT OLEHKY «yAOBIETBOPHTEIHHOY.
Tlocne sTOro OIpemensioTCA H COAEPKATENHHO ONMCHIBAKOTCSA GOJNee BEICOKWE MM HH3KAE YPOBHK
HOCTHXKEHHH. BaxHO akueHTHpoBaTh BHHMaHWEe He HA OmMHUOKAaxX, KOTOpEIE cuenan oOydarommicd, a Ha
Y4eOHEIX IOCTHKEHHAX, KOTOphIE OO0ECIEUMBAIOT IPOABIKEHNE BNEPE] B OCBOCHHH CONEpKAHHS
obpazopanui.

Ana oueHkn nuHaMuKE (GOPMHPOBABMA NPEAMETHBIX DPE3YJBTATOB B CHCTEME BHYTPHIIKOJIBHOTO
MOHHTOpHHIa 00pa3’oBaTe/IbHBIX NOCTIDKEHMH Menecoo0pasHe (MKCHPOBATE M AHANM3HPOBATH JAHHEIE O
C(OPMAPOBAHHOCTH YMEHHIl M HABBHIKOB, CIIOCOGCTBYIONMX OCBOGHHIO CHCTEMATHUECKHX 3HAHMH, B TOM
4ACIE;

* IEPBAYHOMY O3HAKOMJICHHIO, OTpaloTKEe H OCO3HAHMI) TEOPETHYECKUX MopeNell u moHSTHiA
(obImeHay HBIX U 6a30BBIX ANIA AAHHOM 0G/ACTH 3HAHKS), CTAHAAPTHBIX ANTOPHTMOB H IIPOLIEAYD;

* BBIABICHAO H OCO3HAHHIO CYLIHOCTH H O0COGEHHOCTEH M3ydaeMbIX 00BEKTOB, MPOIECCOB H SBIICHHI
ACHCTBHTCNIEHOCTH (NPHPOAHBIX, CONHANEHEIX, KyJBTYDHBIX, TEXHHYECKHX M Jp.) B COOTBEICTBHH C
CO/ICPXAHHEM KOHKPETHOro y4eGHOro mpeaMeTa, CO3NAHHIO H HCNONB30OBAHHIO MOJeENeH H3YdaeMEIX
00BEKTOB U IIPOIECCOB, CXEM;

* BLIBNICHHIO M aHANH3Y CYINECTBEHHLIX M YCTOHYMBEIX CBs3eil M OTHOIIEHHH MexIy o6BEKTaMH H
[Ipomeccamu.

I1pu sTOM 06513aTENBHBIMH COCTABIISIONHME CHCTEMBI HAKOTLICHHOMN OLIEHKH SBIISIOTCA MaTepHAIBL:

* CTAPTOBOM AHATHOCTHKH;

* TEMaTHYECKUX M NTOrOBBIX MPOBEPOUHEIX PAOOT IO BCceM yueGHEIM npeaMeram;

* TBOpYECKUX paboT, BIFOYAs yueOHbIe HCCIEIOBAHUS H YUeOHEIE IIPOEKTEL

PemieHne 0 AOCTMXXCHHMH WM HEIOCTHIKEHWH IUIAHHDYEMBIX pPe3yILTATOB HAH o6 OCBOGHHM MW
HEOCBOEHHH Y4eOHOrO MarepHana NPHHHEMAETCS HA OCHOBE PE3yNBTATOB BBIIONHEHHS 3aMaHuii 6a30BOrO
ypoBHs, KuTepuii NoCTHXEHU/OCBOSHHA YueOHOTO MaTepHana 3aJaéTcsi Kaxk BLINONHEHHME He MeHee 50%
3afanuii 6a30B0ro ypoBHA HIH HoMyueHue 50% OT MAKCHMAIBHOTO 6alUTa 32 BHIIOJHEHKE 3a1aHui 6a30BOr0
YPOBHSL.



Ouenka 3aHHAIH H yMeHHH yHan[uxcsa No reoMeTpPHH.

L. Conepxanre 1 00beM MaTepyana, NOIEKALIET0 IPOBEPKE, OMPENEIAETCS Mporpammoi. ITpy
IIPOBEPKE YCBOCHHSA MaTePHANIa HYXHO BBIBILATE TOMHOTY, POYHOCTD YCBOSHHS YHAITHMACS TEOPHH 1
YMEHHS IPUMEHSTH e¢ Ha IPAKTHKE B 3HAKOMBIX H HE3HAKOMBIX CHTYAIHIX.

OcHoBHEMH pOpMaMH IPOBEPKH 3HAHHH H YMEHHH yHallUXCA [10 TEOMETPHH ABJSIOTCA THCEMEHHAsA
KOHTPONEHAS paboTa W YCTHBI OIpOC.

Ilpu oneHKe NMCHMEHHEIX M YCTHBIX OTBETOB B [IEPBYIO OYEPe/lb YIUTHIBAIOTCS TOKA3AHHEIS YUAIMMUCS
3HaHus U yMeHHs. OlleHKa 3aBHCHT TaKKe OT HalIMINs H XapaKTepa MOTPeNIHOCTE H, AOMYIIeHHEIX
YYAIIAMHCH.

Cpenu norpertHoCTeH BHIENAIOTCS OMAGKH M HepgoueTsl. [lorpemnocts cuuraeTcs onmOKoi, eCli OHA
CBHJCTENLCTBYET O TOM, YTO YYCHHK HE OBJIJIel OCHORHBIMY JHAHIAMH, YMEHUAMH, YKA3aHHLIMH B
IIporpaMme.

2. K HenoueraMm OTHOCATCA IOTPEITHOCTH, CBHAECTENBCTBYIOMINE O HEJIOCTATOYHO IOMHOM HIIHM
HEN0CTATOYHO MPOYHOM YCBOSHHH OCHOBHBIX 3HAHHIf 1 YMEHMI! WM 00 OTCYTCTBHHM 3HAHHIL, He
CYHTAIOLIMXCSA B MPOrpaMMe OCHOBHEIMH. HeoueTaMy Takke CUHTAIOTCA: HOTPEIIHOCTH, KOTOPHIE HE
NPHBEIH K HCKAKEHHIO CMBICTIA TTONY4EHHOTO YYSHHKOM 3a1aH|s KM CIIoco6a ero BLITONHEHHAS,
HeaKKypaTHad 3allich; HeOPeXKHOe BEINOIHEHHE UepPTeKa.

I'pannua Mexay omuGKkaMa ¥ HEJIOUETAMH SBJISIETCH B HEKOTOPOH cTenenu ycnosHoit. [Tpu ogunx
00CTOATENBCTBAX NOMYIIEHHAs YYAIUMECS OTPEIHOCTE MOXKET PACCMATPHBATECS YIHTENEM KaK OIIMOKa, B
Jpyroe BpeMs H MPH APYTUX 0OCTOATENBCTBAX ~— KAK HEAOYET.

3. 3apasms [y yCTHOTO M MUCEMEHHOTO ONPOCa YYALMXCS COCTOAT M3 TEOPETHIECKHX BOIPOCOB U 3a1a4.

OtBet Ha TeOpeTHYECKHIt BONPOC CUMTAETCS Ge3yNPeYHBIM, €CIH IT0 CBOEMY CONEPKAHMIO TONHOCTEIO
COOTBETCTBYET BONIPOCY, COAEPIKHUT BCE HEOOXOUMBIE TeOpETHIECKHE (PaKTHI 1 0G0CHOBAHHBIE BRIBOPL, &
€r0 H3JI0XKEHHEe U MHCEMEHHAA 3alUCE MaTEMATHYECKH IPAMOTHEI M OTIIHYAIOTCS TIOCIE0BATELHOCTHIO 1
AKKYPaTHOCTEIO,

Pemenne 3anaun cuuraetcs 6e3ynpedHsIM, €C/ii TPABHIBHO BHIOPAH CIIOCO0 PEIIeHNMS, CaMo peleHue
COIIPOBOXKAACTCA HEOOXOMMMBIMI OOBACHEHUSIMH, BEPHO BHITONHEHbI HYXKHEIE BEITHCIIEHHS 1
npeo0pasoBans, IOTYIeH BEPHLIH OTBET, HOC/IEAOBATENBHO H aKKYPATHO 3aIACAHO PeLIeHHe.

4.  OueHka oTBeTa yHallerocs NpH yCTHOM U TUCEMEHHOM ONPOCE POBOIHTCS II0 IATHOAIBHOMN
CHCTEME, T. €. 32 OTBET BEICTABJIACTCA OFHA U3 OTMETOK: 1 (nnoxo), 2 (Heydoenemeopumenswo), 3
(yoosnemsopumensHo), 4 (xopowo), 5 (omauuno).

5. VUHTeIb MOXeT HOBBICHT OTMETKY 38 ODHTHHAIBHELT OTBET HA BOIPOC MM OPHTHHANBHOE PEILCHHE
3a]1auu, KOTOPHIE CBUACTENBCTBYIOT O BBICOKOM MATEMATHHECKOM Pa3sBATHH YUAILEToCs; 3a pemeHne 6osee
CIIOXHOM 3a71a4 MM OTBET Ha GOJIee CIIOKHEIN BOIPOC, IPEIIOKEHHEIE YYAIEMYCS HOIOTHATENBHO TOCIE
BBIIOJIHEHH HM 3aJIaHMiA.

Kpumepuu owtubok

1) K rpy 0 s mommbxam oTHOCATCS OIMHGKH, KOTOPEIE OOHAPYKUBAIOT HE3HAHHE YUALMMHUCS (popmy,
TMPaBUJI, OCHOBHBIX CBO¥CTE, TEOPEM M HEYMEHHE MX NIPHMEHSATh; HE3HAHHKE IPUEMOB PELICHHS 3a/ay,
paccMaTpHBaeMbIX B yUeGHHKAX, a TAKKE BEMVCIHTENHBIE OIMMOKH, €CIIK OHH HE SIBIIAIOTCH OTIHCKOM;

2) K merpy 65 M omubkam OTHOCATCS: MOTEPS KOPHS HITH COXPAHEHHE B OTBETE IIOCTOPOHHETO KOPHS,
oTOpackiBaHKe 6€3 O0BACHEHHUI OHOTO U3 HUX U PABHO3HAYHBIE HM;
3) K Hexo4eTaM OTHOCATCA: HEPALMOHANLHOE PEIICHHE, OIINCKH, HEAOCTATOUHOCTE MM OTCYTCTBHE
[OSICHEHHI, 0DOCHOBaHHII B PEUICHHAX.

Ouenka ycmHoIx omeemos yuamuuxcn

Omeem oyenugaemes ommemroi «5», ecau YHEHUK!

. TIOJIHO PACKPBLT COZIEpIaHNe MaTeprana B 00beMe, IPEAYCMOTPEHHOM IPOrpaMMoit B yueGHHKOM,

. H3MI0XKHJT MaTepHAaN IPAMOTHEIM A3BIKOM B OIIPEeIeHHOM TOrHYeCKo MoCIe0BaTeIbHOCTH, TOUHO
HCIONB3Ys MATEMATHIECKYIO TEPMUHOIIOTHIO H CHMBOJIHKY;,

. NpaBUIBHO BBITOIHHI PACYHKH, YEPTEXH, TPadHKH, COMYTCTBYIOIHUE OTBETY,

. TI0Kas3a)l YMEHHE HILTIOCTPUPOBATE TCOPETHIECKHE [IOJIOIKEHUS KOHKPCTHEIMA NPUMEPAMH, TIPHMEHSAT
UX B HOBOH CHTYallH IIPH BHITIOJTHEHHH IIPAKTHYECKOTO 3aJaHHS,

. MPOJICMOHCTPHPOBAN COPMUPOBAHHOCTE U YCTOHUHBOCT HCIIOME3YEMBIX TIPH OTpaOTKe YMEHMI 1

HAaBEIKOB, YCBOCHHE DAaHEC H3VUCHHEIX COITYTCTBYIOLIHX BOIIPOCOB,



. OTBEYAI CAMOCTOATEIRHO Oe3 HaBOIAIOUX BONPOCOB YUYHTEA. Bo3MoxHEL OHa - IB€ HETOYHOCTH IIDH
OCBEIIICHIH BTOPOCTENEHHbIX BOIIPOCOB HITH B BHIKJIAAKAX, KOTOPHIC YUEHHK JIErKO HCIPaBHII IO 3aMEUaHMIO
YUHTE,

Omgem overnugaemcs ommemxoli «4», echu ok YO0GIeMBOPAEM 6 OCHOGHOM MpeBosanusim Ha oyenKy «5»,

HO Npu IMOM UMeen 0OUH U3 HEOOCAMKO8!

. B H3I0XKEHHH AOMYIIEHE! HeOObINYE IIPOGENE], He HCKA3UBIIHE MATEMATHUECKOE CoJiepKaHNe OTBETA,;
. JOMYILIEHBI OIUH — JIBa HEJIOYETA IIPH OCBELIICHHH OCHOBHOTO COMEP)KAHMSA OTBETA, HCIIPABIICHHbIE 110
3aAMEYAHHIO YIHTEIA;

. FomymeHs! omKlka uin 6oJee ABYX HENOYESTOB IPH OCBEIICHAN BTOPOCTENEHHEIX BOIIPOCOB MITH B

BBIKJIAJKAX, JIETKO HCIPABJICHHEIE [0 3aMEeYaHHIO YYUTEIA.
Ommemua «3» cmasumcea @ CAe0VIouux Cayuanx.

. HEITOIIHO HITH HETIOCTICIOBATEIBHO PACKPHITO CoepikaHNe MaTepHaia, HO TIoKa3aHo oblee
NOHAMaHKE BONPOCa U MPOAEMOHCTPHPOBAHE! YMEHHA, IOCTATOYHBIE JUII AANbHEHAIIET0 YCBOSHHS
[IPOTPaMMHOTO MaTepHAaNa ;

. HMETIHCh 3aTPYIHEHHA UK JOIYIIEHE] OIINOKU B ONpeIeeHUH TOHATHH, HCIIONE30BaHHH
MaTeMaTH4eCKON TEPMUHONOTHH, YEPTEXKAX, BEIKIAIKAX, HCIIPABICHHEIE MTOC/IE HECKOJIBKAX HABOIAIINX
BOITPOCOB YUHTEI,;

¢ YUCHHK HE CIIPaBHIICA ¢ MPHMCHEHHEM TCOPHH B HOBOH CHTYalV¥l IPH BEIMOJIHCHHH NPEKTHIECKOTO
3a/1aHNns, HO BRIIOIHWI 338aHuA 0043aTeILHOTO YPOBHA CIOXXHOCTH 110 JaHHOH TEME,
¢ IIPH 3HAHHH TECOPETHYCCKOIO MaTepHaia BEIMBIICHA HEOCTATOYHAS C(I)OpMPIpOBaHHOCTI: OCHOBHEIX

YMEHHI H HABBIKOB.
Ommemxa «2» cmasumcs 6 CRe0yIOuux CLyuanx.

. HE PacKpEITO OCHOBHOE CoJepiKaHue YueGHOro MaTepHana;

. OOHapy)XeHO HEe3HAHUE WM HENOHAMAHHE YICHHKOM GOMbIUel WK HAHGOee BAXHOM 4acTi Y4eGHOro
MarepHana;

. AOTYIIEHE OMMOKH B ONpEeJIeNCHAH IOHATHIE, IPH HCTIONB30BAHIH MATEMATHYECKOH TEPMUHOMOTHH, B

PHCYHKaX, YepTeXKax WM IpaduKax, B BEIKIAAKaX, KOTOPHIE HE HCIPABIEHHI TIOCIE HECKOIBKUX HABOMALIMX
BOIIPOCOR YUHTEIS.

Omumemxa «I» cmasumcs, echu:

. YIEHHK OGHAPY>XWI IOTHOE HE3HAHHE H HETIOHAMAHHE M3Y4aeMOT0 YYeGHOTO Marepuana Hil He CMOT
OTBETHUTEH HH Ha OJVH H3 IOCTABICHHBIX BOIPOCOB [0 H3YYaeMOMY MaTepHaiy.

Ouenka nucbMeRHbIX KOHMPORLHBLX PABOm yuauiuxca

Ommemxa «5» cmaeumces, ecnu:

. pafoTa BBIOJIHEHA TTOJIHOCTEIO;
. B JIOTHYECKUX PACCY)KACHHAX H 000CHOBAHUM PelIeHNs HeT Mpo6eioB i omuboK;
. B PEIIEHUY HET MAaTeMaTHYECKUX ouMboK (BO3MOXKHA O/IHA HETOYHOCTD, OITHCKA, HE SBJIAIOMIANCA

CIeICTBHEM HE3HAHHS HIIH HE[TOHHMaHWA y4eGHOro MaTepuana),
Ommemxa «4» cmasumes, ecnu:

. patoTa BHINOIHEHA IONHOCTEIO, HO 0GOCHOBAHMA LIATOB PEIIEH s HeJOCTATOUHEI (€C/IH yMEHHe
060CHOBEIBATE PACCYKAEHUA HE ABNIAIOCH CIEHHATLHBIM 0OBEKTOM TPOBEPKH);
. JOoNyLIeHa 0/iHa OLIMOKa HIA ABA-TPH HEJOYETA B BHIKIATKAX, PACYHKAX, YepTexax Win rpadHkax

(ecin 3TH BHABI paboOTHI HE ABIAIHCE CIIEHUANEHEIM 06HEKTOM HPOBEPKH).
Ommemxa «3» cmasumes, ecau:
. IomyIeHs! Goree oHOM omubKy WK Gonee IBYX-TPeX HEAOUETOB B BEIKIIA/KAX, yepTexax HiIH
rpaukax, HO y4amuics BIagecT 00A3aTeIBHEIMA YMEHHAMHE TI0 TIPOBEPAEMOIL TeMe.
Ommemxa «2» cmasumecs, ecnu.
. AONyIleHE] CYLIECTBEHHEIC OUIHOKY, TOKA3aBIIHE, YTO yYalHHCs He BIaJeeT
00s13aTeNEHEIMY YMEHHAMA IO JAHHOM TeMe B MOJHOM Mepe.
Omumemza «1» cmasumes, ecnu.
. pa6oTa noKasana NoJIHOE OTCYTCTBHE Y YUalerocs 06A3aTeIbHBIX SHAHHI |’ YMEHHH 110 npoBepseMoit
TEeME WIH 3HAYATENNFHAA HACTh PA0OTEH! BEIIOMHEHA HE CAMOCTOATENBHO.



Kanengapno - TeMaTHYecKoe INIRHHPOBAHHE

7 knace

Ne TeMma ypoka Ilo Ilo Koutp
YPOK nporp TUTaHy
a 68 68

1. HagaapHbIe reOMeTpHYECKHE CBENEHUS 11 11
1 IIpsaMas 1 0Tpe3oK
2 Jlyd u yron
3 CpaBHeHUe OTpe3KOB U YTTIOB
4 H3mMepeHue oTpesKoB
5 Pemenue 3anad mo teme «l3MepeHre OTPE3KOB U YTIIOBY
6 H3MepeHue yIiioB
7 CmexHbIe U BEPTHKAIBHBIE YIIEI o
8 IlepnenuKynapHLle TpaMbIe
9 Pemenue 3amay no Teme «HavansHble reoMeTpudeckre

CBEIACHU»

2.TpeyroJbHuUKH 19

12 TpeyronsHuKH

13 IlepBolif npHU3HAK PABEHCTBA TPEYTOIBHUKOB

14 Peinenvie 3ana4 Ha IpAMeHEHHe 1-ro npU3HaKa

15 Menuannl, OHCCEKTPHCHI M BEICOTH! TPEYTrOJAbHHKA

16 Peruenne 3a1a4 Ha NOCTPOEHHE MeUaH, GUCCEKTPHC,
BBICOT TPEYrONbHHKA

17 CroticTBa paBHOOEAPEHHOrO TPEYTONbHHKA

18 Pemenue 3anay no teMe «PaBHOGeApeHybIH
TPEYTOJbHHK

19 Bropoli npu3Hak papeHCTBa TPEYTONLHHKOB

20 Penrenne 3aga4 Ha npuMeHeRNE 2-T0 IPH3HAKA

21 TpeTnif IpH3HaK PaBEHCTBA TPEYTOIBHUKOB

22 Pemenne 3a1a4 Ha NpUMEHSHHE IPU3HAKOB PABEHCTBA
TPEYTONEHAKOB

23 OKpy»KHOCTE

24 IIpumeps! 3a1a4 Ha MOCTPOCHNE

25 Pemnenne 3a1a9 Ha mocTpoenne

26 Perenne 3anad Ha nNoCTpOEHHUE

27 Pemenne 3agad Ha MOCTPOEHHE

28 Pemenne 3aa4 Ha IpUMeHeHAE IPH3HAKOB PABCHCTBA

PEYTONEHHKOB

3.11apaniensunie NpaMbIe 13 13
31 IIpusHaky napaIebHBIX MPAMEBIX
32 ITpu3naku napangeNbHBIX OPAMBIX
33 IpaxTHyeckue cocoOBI IOCTPOSHHS NAPATLIETBHEIX
TIPSAMBIX
34 Pemenne 3ana4 no teMe «IIpusHakn napamienbHbIX




8 kiace

ILiomais.

Ne | Tema ypoka Kon-so yacoB | Koutp. |
¥P no no Meponp
nporp. | nRany
68 |68
TlosTOpenne 2 2

1. | IlpusHaky paBeHCTBA TPEYTONBEHHKOB; COOTHOLICHHS MEXILY

CTOPOHAMH H YITTAMH.
2. | CpolicTBa H NpU3HAK paBHOOSPEHHOIO

rpeyronsHuka. JIpua3naky n ¢BoficTBA NapalIeNLHLIX NPIMEIX,

YeroipexyroiibHuKkn 16 16
3. | MHOroyronsHHuKH.
4. | llapannenorpamm. CooficTsa napajuienorpamMma.
5. | llapannenorpamum. Ilpu3naky napajuienorpamMma.,
6. | Pemenne 3ana4 o TeMe: NApaLISIOrPamMM.
7. | Pewenne 3aa 110 TeMe: NapaiieiorpaMM.
8. | Tpameuns.
9, | Teopema Daneca
10. | 3anaun Ha mocTpocHHE.
11. | IlpaMoyroasank, pomd, KBAIpaT.
12, | Ilpamoyronsang, pomo, KBaapar. N
13. | Pemere 3ajia4 110 TemMe: NPSMOYTOBIHK, POMG, KBAIPAT, '
14, | Pemenne 3agay 110 1eMe!  MPAMOYTOALHMK, poMO, KBaupar.
15. | Ocenas 1 HeHTpalbHAN CHMMETPHS
1. Pemetmeza,uati 1o 1weme+ HETDI EK}"[‘DJILHHKH

19. | TlonsgTHe MI0maIH MHOTOYTOILHAKA.

20. | Mnomans npaMoyroisHuKa 1 KBAIpara.

21, | Mnomwans napaiuieorpaMMa, TPeyronsHIKE.

22, | Inomans napaiienorpaMMa, TPeyroIEHHKA.

23, | ITnomane napanienorpaMMa, TPeyrojlbHIKa, TParemi
24, | Ilnomaas napawienorpayMMa, TPeYIroJdbHUKD, TPameruu
25, | Teopema [Indaropa.

26. | Teopema ITudaropa.

27. | Teopema lluaropa.

28. | Peutenne 3anay mo teme «llnomanes

PemeHHe > 33/124 TI0 TeMe: {(Hﬂﬂ]ﬂ,ﬂﬂh}}

Iogobnnie TpeyroaLHHKMH.

32. | Onpenenenne noa06HBIX TPEYTOALHHKOR.

33, | [epapii npuzrax nogodHa TPEYTONBHIKOR.

34, | Bropoii npuanax 1010618 TPEYTOILHHKOL,

35, | Tpetnii npu3HaK MOXOOHS TPEYIMILHIKOR.

36. | Pemenne 3anay.

37. | llpumenenne noao0Hs K JOKAIATENECTRY H PEINCHHIO 3a/1a4.
38. | ITpumenenne monodus K AOKAZATEALCTRY H PEMIEHHIO 3aaY.
39. | lTpumenenne noo0Hs K IOKA3ATEARCTEY H PEIIEHHIO 3a/1ay,
40. | CooTHoOLICHHE MEX/LY CTOPOHAMHE H YIJIAMH IPSMOYTOILHOTO

TPCYTIOJIBHHKA.




9 kraace

Ne Tema ypoka Kon-Bo 1acos KonTp.
¥p 10 mporp | mo any | Meporp
68 68
3 3
1 BBOjHOE MOBTOPEHAC

BrojiHOE NOBTOPEHHE

Bexropbi 10 10
4 TonsTHe BeKTOPa. PaBeHCTBO BEKTOPOE.
5 onsarue Bexropa. OTKIa/BBANEE BEKTOPA OT AAHNOH
TOYKH.
6 (CyMMa BEKTOPOB,
7 Pa3HOCTh BEKTOPOB.
8 CysMMa H pasHOCTh BEKTOPOB.
9 YMHOKEHHE BEKTOpa Ha THCI0.
10 YMHOKEHHE BEKTOPA Ha UHMCII0.
11 IIpuMeHeHHE BEKTOPOB K PEIICINIO 3311,
PCILICIIHIO 33/,

12 HHM@H@HHG BCKTO DOB K
e _ 4 _'

Meron Koopumm r

14 KoopaunaTil BEKTOPA.

KoopanHatsl BEKTOPA.

[Ipocreitinye 3a1a494 B KOOPJHHATAX,
[TpocTefiuxe 3aJa4H B KOODAHHATAX.
VpaBHeHHe OKPYKIOCTH K IPsMMOH
Y paBHEHUE OKPYRHOCTH U OPAMON
VpaBHCHHE OKPYIKHOCTH H IPSMOMH
Penrenne 3agay.

"U:mLuu_:EEEJTLTlJ"LJL,&: eToa Ko
3adeT 1o TeMe «BeKTOoPbE ¥ ‘1'--'|.5._. y
CooTHOLICHUA Mem,uy CTOPOHAMM M YIJIAMH 16 16
TPEYr0JIbLHIKA,
24 CHHYC. KOCUHYC, TAHTEHC YIJIa.
25 QopMyILI TPHBE/(CHHIL.
26 PewicHue 3aay.
27 Teopema CHHYCOB,
28 Teopema CHHYCOR.
29 TeopeMa KOCHHYCOB.
30 Teopema KOCHHYCOB.
31 Peinenne TpeyroNLHHKOB, TP
32 Pewenne TpeyronbHIKOB.
i3 Petnienne TPeyTONBHUKOB,
34 CraispHoe NPOU3BEICHHE BCKTOPOB.
35 CrangpHoe Mpon3BeJeHHE BEKTOPOB.
36 CranapHoOe 1[POH3BEACHHE BEKTOPOB.
37 | Pemenne 3amay.
LJ1aMH TPEYTO0JIbHAKA f" I s .
JLamHa OKPVIKIIOCTH H ILI0MAID prl . 12 12
40 [IpaBHIBHbBIE MIIOTOYTOJTBHHKH.
41 [[paBuibHBIE MHOTOYTOTEHHKH.




