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HOSICHUTEJBLHAS$I SAMMUCKA

Fcomerpust kak ommm us OCHOBHBIX Ppa3l@IOB IHKOIbLHON MaTeMaTHKH,
HMCIOUMA CBOCH HEIbI0 0becHeqnTs U3YHCHHE CBOHCTB M pasmepos Guryp, mx
OTHOIICHHM W  R3aUMHOe PaclloNOXKeHNe, onMpaercss 1a JIOTHYECKYIO,
AOKazarensuyio jmnmo. [lennocrs U3YHCHHS T€OMETPUH HA YPOBHE OCHOBHOLI'O
obuiero obpasosamus 3aKTIOuAETCS B TOM, IT0 oOy4aromuiics yuures [IPOBOJIATE
AOKA3ATCILIIBIC PACCYKIACHUS, CIPOUTE JIOTHHECKHE YMO3aKIIIOUCHHSA, JIOKA3bIBATL
HCTHIIBIC  YTBCPKIEHUST U CTPOMTEL  KOHTPIPHMEPBI K JIOXKITBIM, [POBOJATE
PACCYIKICHUSL  «OT  NIPOTHBHOIO»,  OTAHYATL CBOHCTBA  OT  HpusNaxkos,
popmymuporars obparHble yrepikenus.

Bropoit nensio H3YHICHHA I'COMETPUH SBIgEeTCs HCIToNb30BaIMe ¢t Kak
HHCTPYMCIITA NPU PEIICHHHA Kak MATCMATUYCCKUX, TAK U [IPAKTHYCCKHK 3ajiau,
BCTPCHAIOIMXCS B pCaNbHOH  KU3HMY. Ob6yuaroummiicss  jossken HAYYHTHCS
OHPCICIHTL  I'COMETPHYECKYIO QHUIYPY, OTHMCATE CHOBAMH NaNHBI 9epTEK MM
PHCYHOK, HAHTH 1UI0MI4]h 3eMEeIbHOTO YHACTKa, paccuuTaTh HEOOX0MMMYIo JUIHHY
ONTOBOJIOKOHIIOrO Kabess wnu Tpebyemble paszmepsi rapaxa Juist aBToMoOusL.
Jromy coorseTcTBYET BTOpas, BBIYMCIHTCIBHAN JIUHUA B M3YUCHHHN FCOMETPHH.
lpu pemennn 3ajay MPAKTUIECKOro xapakrepa o0ydgarommiics YIUTCA CTPOUTH
MATCMATHYCCKHE  MOJENM  DPEalbHBIX  IKHIHEHHLIX CUTYALIMH,  IIPOBOIUTH
BLIMHCIICITHS W OT[EIIMBATD 4/IeKBATHOCTL TIOJIYYCHHOIO pesynbrara.

Kpaiine Baxno HOJYEPKUBATE CRSI3U PCOMETPHH € JPYIrUMH  yueHIirniMu
ITpC)EMC'I'aMM, MO’I_‘HBHPOB&TI:: HCIMONIL30BATE OlIpeneneHums r‘eUMC'I’pH'{CCI{HX (bHI'}’p
W IOHATHH, JICMOHCTPHPOBATE UPUMCHEHHE MONYYCHNBIX YMeHHH B (u3kke n
TCXHUKC.  DTM  ¢Bs3w  nanbonee APKO  BHJAHBI B  TeMax «Bexropry,
«I'puronomerpuuccrue coornomenuay», «Metog Koop;mHaTy M «Teopema
Hudaropay.

Yuebuslit kype «l'comeTpus» BrmIOYAET CICNYIOMHE OCHOBHEIC pasiciibl
coltepuanns:  «l'ecoMmerpuueckue burypsr u  ux CBOUCTBaA», «M3mepenue
PCOMCTPHYCCKHX  Benmmuuby»,  «JlexapTopst KOODAWHATBL  [1a  IIIOCKOCTHY,
«Bexropbiy, «]Bmkenms IIocKocTHy, «lIpeobpasorarus mojoGusy.

Ha mnsygenne yae6roro Kypca «l'eomerpus» otBonerres 204 yaca: g 7 Kjacce
— 08 uacos (2 yaca nenenro), B 8 xiacce — 68 yacos (2 waca B neyeno), 8 9
Kiiacce — 68 vacon (2 yaca B HENeIT10).



COAEPKAHWE OBYYEHUS

7TKJACC

Havansusie nomsras reomerpun. Touka, mpsimas, oTpesok, ny4. ¥rom Bunsn
YIIOB.  Beprukaibisle M cMexmbe yrmel.  buccextpuca  yrua. Jlomarnas,
Mitoroyronshuk. llapamiensnoers u HCPICHIUKYIISIPHOC T TIPSIMBIX.

Cummerpruansie Gurypet.  OcuoBusie  cpojicrna OCEBOH  CHMMETpPHH,
Ipumepn CHMMCTPUH B OKDPYXKAIOIEM MHpe.

Ocniosiibie nocrpoenns c HOMOIIBIO ITHPKYJIS U JIMHEHKH. I'peyronsumk,
Bricora, meynana, OMCCCKTpHca, UX CBOMCTRA.

PaBuobeipenibiii PaBHOCTOPOHHME  Tpeyromsuukn.  Hepasencrio
TPEYI0JILIHKA.

CroitctBa ¥ npusnakny PaBHOOENPEHHOTO  TpeyromsuuKa. [Ipu3nakn
pascHCTEa TPCYI'OJIbHUKOB,

Cioiicrsa u npusnaxu fapaiiebHbIX npsmeix. Cymma yrios TPEYroJbInKa.
Buemive yrasr tpeyronsmmka,

I lpsamoyromnb bt Tpeyronbuuk. CBOHCTBO  Memmas! IPSMOYTOJIILHOTO
TPpEyronplinka,  nposeffHHON K runiorenyse.  Ilpusnaku  pasencrsa
HPAMOYTOILIUBIX TPCYronbHUKOR. [TpsaMoyrosHbit TPEYTONBHMK ¢ yriom B 30°,

Hepasercrsa B 'COMCTPHH: HCPABEHCTBO TPEYrONbINKA, IICPABEICTRO O
/UIMIIC JIOMAlioH, TeopeMa o Golbinem Yriie H OoJblIeH CTOPOHE TPeyrosisHuKa.
epnenjiukynsap u naxmonsas,

I'comerpuyueckoe  mecto  Touex. Buccekrpuca yrna wu CepPeIUHHBIA
HEPHCH/IMKYIISIP K OTPE3KY KaK FCOMETPHYECKHE MECTA TOYCK.

Oxpyxuocrs u  xpyr, XOpAa W jauaMmerp, wWx cBoiicrBa.  Bsawwmiioe
PACIOJIOKCHHUE OKPYXKHOCTH M npsimol. KacaTennuas o CeKYIad K OKPYIKHOCTH.
Oxpyxuocts, Buucannas = yroia. Brnucawnas u  onmcannas OKPYKHOCTH
TPeYIroJibHUKA.

8 KJIACC

Herbipéxyroniugm. Mapajuesnorpamm, ero tpusunaku u croiicrsa, Yacrupie
CIyHan TapaiieiiorpaMmMos (IpAMOyroabHIK, poMo, KBaapar), MX LPHU3HAKH W
csokicTsa.  Tpauenus, paBHOOOKas Tpameumsa, cf cBoiicrTsa U IIPU3NAKH.
lpsimoyronnias rpanerus,

Merosi yasoenus memuans.. LeHrpanenas cummerpus. Teopema Dajeca u
TCopeMa O HPOITOPLHOHANLHBIX 0TPE3KAX.

Cpesnime nunun peyronpumka u Tpanenuu. Llentp mace rpeyronsuuka.

lojo6uc TPCYTrONILHUKOB, KoaQduIMeHT 1nonobus, Lpusnaky 1nogo6us
tpeyroikruKos. lpuvenenye nonobus npu penieniy NPaKTHYSCKUX 3a/1a.



Ciofictsa 1u1onajieit FCOMCTpHYCCKUX  duryp. Popmyusl s ILTOLIA)H
TPEYTrosibHiKa, napanesorpamMva, pomba u Tpaneuud. OTHomenue mnomanei
[HOJLOOHEIX Duryp.

Bruucicnine immowayiei TPCYTONEHHKOB ¥ MUIOIOYTOJBHUKOR HA KICTUYATON]
ymare.

Teopema [ludaropa. Tlpumenenne Teopempl Iludaropa upu pemenum
LIPaKTHYECKHX 3aj1a9.

Cunye, kocunye, Tanresxc OCTPOro yria mpsMOYroILHOTO TPeyrojblnKa.
Ocnosnoe TPUTOHOMETPHYECKOE TOMKIESCTBO. Tpuronomerpuueckie dhynximu
yraos 3 30, 45 u 60°.

Buncanneie u nemrpansisie YTIIBL, YLOJ MEHJY KacaTelbHOH U XOpioii.
Yt menny XOpiAamu W4 cekymumu.  Bomcammbie w onwcammnic
YCTBIPEXYTONBIUKK, Baaumuoe pacliojioxenne xByx oOkpyxnocrei. Kacanue
OKpyxuocreH. Obue KacaTebHbIE K JIBYM OKPY3KHOCTSM.

9 KJIACC

Cunye, kocmuyc, Tamrenc yrmoB  or 0 gno 180° Ocnosnoe
TPHIOHOMCTPHYECKOE TOMKAECTBO. DOPMYIIBI [IPHUBECHMS.

Pemenne rpeyrosysuukos. Teopema kocuHycOB 1 TeopeMa CHHYCOB.
Pemienive mpakruucckux samau ¢ UCIIOJIE30BAHHEM TCOPEMBI KOCHMHYCOB U
TCOPEMEL CHITYCOB.

Ipeobpazosanne nogobus. [lomobue COOTRETCTBEHHLIX DJICMCIITOR.

lTeopema o upoussenenuy OTPE3KOB XODI, TCOPEMbl O [IPOU3BC/CHUH
OTPC3KOB CCKYMIMX, TEOpEMa O KBAAPaTe KACATEeILHOI,

Bekrop,  juunHa (Monyns)  Bekropa, COHAIIPABIICHHBIC  BEKTOPDI,
UPOTHBONONOKIIO  HANpPABIEHHbIE  BEKTOPBI, KOJITUHEAPHOCTE  BEKTOPOR,
PAaBCHCTREO BCKTOPOB, OIEpAlMU HaJl BEKTOpamu. Pasioxciue BCKTOpA 110 [ABYM
HekomicapueiM - Bexktopam. Koopausars: BekTopa. Cxaisiprioe 1pomssencHue
BEKTOPOS, IIPUMCHCINE JUISL HAXOKICHHS. IJTMH B YIIIOB.

JICKapTOBLI KOOPIMHATE! HA MIOCKOCTH, YpaBHeHus 1psMoil 1 OKPYHHOCTH
B KOOp/lMHaTax, 1epeceyeHne OKPYKHOCTEH B mpsameIx. MeToi KOOPJIMIIAT U ero
LIpUMECHEHHE,

lpaBuinsubie MHOTOYTOJNIBHUKH.  JMHa — OKpyKHOCTH, I'panycuas wu
pajtnaliiias Mepa yluia, BBIYMCIACHHE JJIMH JYT OKPY)KHOCTES, IInomaas kpyra,
CEKTOpa, cermenta,

Hsmxenns nnockoctn u BHYTPCHHHE CHMMCTPUH (uryp (osieMenTapisie
lipciicrasnenms). lapamnensHeii nepenoc. [ToBopor.



VIAHUPYEMBIE ~ PE3YJILTATBI  OCBOEHWSI POTPAMMBI
YUEBHOI'O KYPCA «IEOMETPHSl HA YPOBHE OCHOBHOIO
OBIHIEIO OBPA3OBAHMSI

JUYHOCTHBIE PE3YJIbTATBI

Juunocrueie  pesyanrares OCBOCHHA  IIPOIpamMmMbl  yuebnoro Kypca
«l comerpusiy XapakIepusyloTes:

1) narpnornueckoe BocnuTaNIE: _

HPOABJICHMEM  MATEpECA K  OpOUUIOMY W HACTOsILIEMY  pPOCCHICKOM
MATCMATUKH,  HEHHOCTHBIM — OTHOINCHHEM K JIOCTHXKCHUAM  POCCUUCKIX
MATCMaTHKOB M POCCUICKOM MaTemarudeckoi IIKOJIbI, K HCIIOJIBL30BAHUIO DTHUX
JAOCTHXKEHUH B IPYTrUX HAyKax W IPUKIIATHBIX cepax;

2) rpaxjanckoe n AYXOBHO-HPABCTBEHHOE BOCHUTAIME:

FOTOBHOCTLIO K BLIIOJIHCHHIO 0BsI3aHHOCTEH FPaXAANNHA W PCaliu3aliy ¢ro
Hpas,  LPCJICTaBICHUEM O  MaTeMaTHYeCKMX  OCHOBAX Gynximonposarms
PASJIMHIBIX CIPYKTYD, SBICHUH, Ipouenyp Ipaxianckoro obuiecrsa (Hanpumep,
BRIOOPLI, OHPOCH), FOTOBHOCTBIO K 0OCYIK/ICHHIO FTHYeCKHX [1PO0JICM, CBA3AHHBIX
C UPaKTUYCCKAM [IPUMEHEHWeM JOCTHIKCHMI HAYKH, OCO3HaHUEM BaKHOCTH
MOPATLHO-3THYSCKUX UPHHLIUTIOB B ACATCABHOCTH yuéroro;

3) rpyaosoe Bocnmranue:

YCTAHOBKOM Ifa aKTHBHOG y4acTve B PCUICHUH TIPAKTUYECKMX 3ajay
MATCMATHICCKON  HAIIPABIEHHOCTH, OCO3HAHHEM BAKHOCTH MaTEMaTHHUCCKOIO
00pa3OBALMS HA TIPOTSIKCHUM BCCH AKHIHU UL YCIICITHOH  11podeccHonaiboi
ACATCIBLHOCTH M PasBUTHEM HEOOXOIMUMEBIX YMEHUH, OCO3HAINLIM BHIGOPOM M
HOCTPOCHHMCM MIVTUBH/IYaNbHON TPACKTOPUM 06PA30BAHNS 1 KA3HEHHBIX TIJIAHOB ©
YICTOM JIMYHLIX HHTCPECOB U OB INECTBCHHbIX norpebHOCTEI];

4) scrernueckoe BocnuTaNMe:

CIIOCODHOCTHIO K OMOIMOHATIEHOMY M 3CTETHYCCKOMY — BOCHPHSITHIO
MATCMATHICCKUX 00BEKTOB, 3a/1a4, pelneHwmil, PACCYMICHUH, YMEHHIO BUICTH
MaTCMATHICCKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S5) HEHHOCTH HAYYHOr0 MO3HANK:

OpveHTalMel B JIeATENBHOCTH Ha COBPEMCHHYIO CHCTCMY  HAYYHBIX
lpeacrasiieiinid 06 oC1OBHBIX SaKOHOMCPHOCTSX PasBUTHS YEIOBCKA, IPUPOJIHI H
00IICCTBA, 1IOHUMAHAEM MATEMATHYECKON HaykH Kax cdepsl denopeudeckoi
JACHTCILHOCTH, 3TANOB ¢€ PasBUTHA M 3HAYMMOCTH JUIS PA3BUTHS LUBHIIM3ALMH,
OBJIAJICHUCM SI3LIKOM MAaTEeMaTHKHM ¥ MaTeMaTHYecKol KYILTYPOH Kak CPeUCTBOM
HO3HAHUS MUDa, OBJNAICHHEM IPOCTSHIIMMH HABLIKAMMU MCCIIEJIOBATEILCKON
JCSITCILIOCTH;,



6) dusnucckoe Bocniuranue, thopmuposanne KY/IBTYPLI 3/10poBLy §
IMOUHONANBHOTO {14 ronoJryamns:

TOTOBHOCTLIO  1ipuMensTs MaTeMaTH4eCKHe 3Hanus g UHTEpEeCax cpoero
3/I0POBLA,  Bejcrus 310poBoro  obpasa  xusum (3/10poBoe nuraiue,
coanancuposanmp PeXHUM  3aHsTHEE B OTIbIXa,  peryisipiiast (pusnyeckas
AKTHBHOCTS), CHOpMUpOBAHHOCTLIO HaBbika pedirekcun, lIpH3HaHHEeM CcRoero
lIpaka 11a onmbKy U Takoro ske 1Ipaba npyroro yesnoneka;

7) sxonormueckoe BOCNIHTAHYE:

OPUeUTalMed na npumeHenye MATEMAaTUYCCKUX 3tanuil s peienms 3ajiau
B obnacti coxpanmocy OKpy’Kaiomie# cpepi, IUIANMPORANKS  ITOCTYLIKOB |
OICHKA WX BO3MONKIBIX HOCICICTRHI s okpyskatomeii CPpCiilbl, OCO3HAHHEM
MI00ANLHOTO XapaKTepa sKoNoruyeckux npobneM u nyreit ux perenus;

8) aganramusa x H3IMCHSAIOIUMCS YeI0BUsIM CONnaLnol n npupoanoii
Cpe/nl:

F'OTOBHOCTBIO K JEHCTBHAM B YCIIOBHSX Heomnpeaenéunoctu, MTOBLIIICHHIO
YPOBHSI CBOCH KOMICTEHTHOCTH qepe3 IpakTHYyecKyro HCATCIBHOCTDL, B TOM YHCJIC
YMCHUC YYUTLCS Y Apyrux TOACH, 1pHoGperaTs B coBMecTiOlN JIEATCIBLHOCTH
HOBDLIC SHAMSA, HABBIKK M KOMICTEHIIHY U3 ONBITA JPYIHX;

1e00X0MMOCTLID R bopMHEpOBaHUM  HOBBIX 3HaAHWHA, B TOM yYuHcje
(hopmylposars, HJICH, TIOHATHS, CHIOTE3BI 06 00beKTax u SABJICHUSIX, B TOM 9UCIIC
PalicC  HCH3BCCTHBLIX, OCO3HABATL HCOHITUTBI  COBCTBEHHBIX 3HANMH W
KOMIICTCHTHOCTCH, 1IAHUPOBATE CBOGE pasBuTHC;

crocobnocTbio  0cosuasath CTPECCOBYIO  CHTyalMIO,  BOCHPHHUMATD
CIPECCOBYIO CHTYalnmio Kak BRHI30B, TpeOYyIomii  KoHTpMep, KOPPEKTHPOBATE
HPHITMMACMBIC  pEINEHUst W JieiicTBHs, (QopmyHpoBaTe W onenuBaTh PUCKH U
HOCJIC/ICTRUA, QOPMHUPOBATH OMIBIT,

METANPEIMETHBIF PE3VIIbTATHI
[Hosnagarensnnie YHHBEpCcaNLubIC YaeOuble AeHCTE IS

Bazosbie sornueckne neiicrens:

* BBUIBISTL W XapaKTepU30BaTh CYMIECTBEHHEIE MPHU3HAKH MaTeMATHYCCKUX
00BLEKTOB, ONATHH, OTHOMICHMUI MEXIY [OHSTHAMH, (OPMYIHPOBATDH
ONPCICICHHS  LOHATMH, — yCTAHABIMBATG  CYIICCTBEHUBIN  [PU3HAK
Kiaccupuxanyu, OCHOBAHUA JUIS OGOBIHIEHAS U CpaBHenus, KpHUTepHH
IPOBOJIMMOTO aHAJIM3a;

* BOCHPMHHMMATL,  (QOPMYIMPOBaTE ®W  HPeoOpazoBLIBATE CyRJICHUs:
YTBCPJMTCILHBIC W OTpUIATENBHBIE, €JIMHHYHBIC, YacTHhie u  o0liue,

YCIOBHDBIEC,



BRUBIATL  MaTemarnueckue 3AKOHOMEPHOCTH,  B3aUMOCBH3H  u
POTUBOPCYHA B  (akTax, JammbIX, HadoICHusIX 1 YTBEPHKJICHHSX,
Hpe/l1araT KpHTCPHM IS BLISBIICHES 34KOHOMCPHOCTCH U [1POTHBOPEYHIA;
/ACJIATE  BBIBOZBI € MCIHONL30BAHUEM 3aKOHOR JIOTHKH, NCHYKTUBHBIX W
HHIYKTHBILIX YMO3aKIIOUCHHMIA, YMO3AKIIOYEHHH 10 aHaIOr Uy,

pasdupaTe jokasarenseTRa MAaTEMATHHECKHMX yTBEpsKJIenuit (1IpsiMbie U OT
HPOTHBHOI'O), NPOBOIUTL CAMOCTOSTEILHO HECIOXKHEBIC JloKa3aTel/IbeTRA
MATCMATHYCCKUX  (DaKTOB, BLICTpauBaTH APryMCHTAIMIO,  HPHBOJHTE
HPUMCPbI M KOHTPIPHMEPEI, 0B0CHOBBIBATS COBCTBEHHLIC paceysuerius;
BBIOHPATh CLIOCOB  pernems YI€0HOH 3a1aum (CpaBHMBATH HECKONLKO
BapHanToB  pemeHus, BLIOGUpaTs Haubolce HONIXOJSIUA ¢ yudrom
CaMOCTOSITCIIFHO BblJIETIEHHBIX KpHTepHeR).

basogbie uceieno BATCJIBCKHE CHCTBHS:

HCIIONL30BATL BOMIPOCK KaK UCCIIE0BATENbCK I HMHCTPYMCHT 11031a1us,
bopmynnposarn BONPOCH!, (QUKCUpYIOIHe mporuBopedue, 1pobiemy,
CAMOCTOSTEILHO  YCTAaHABIMBATL WCKOMOE W Manioe,  (QopMUpoBaATL
ALIOTE3Y, apryMeHTHPOBATE CBOIO TIO3HILHIO, MHEHHeE;

HPOBOJIMTL 110 CAMOCTOATEILHO COCTABJICHHOMY  ILIANY HECIOKHbIH
IKCHCPUMENT, HEOOIBIIOE HCCIENOBAHUE [0 YCTamOBIICIINIO 0coDeHITOCTCH]
MaTCMATHECKOro 00beKTa, 3aBUCHMOCTel 00BeKTOR MEKJLY coboii;
CAMOCTOSTCIILHO (DOPMYIUPOBATL 0606mCHIS U BLIBOJIBI 110 PE3yIILTATAM
ITPOBC/IEHIIOrNO  HabIHOMeHH s, HCCTICNOBAHMS, OLCHMBATE JIOCTOREPHOCT
HOJYHCIHHBIX pe3yIbTaATOB, BEIBOJOB K 0000IIEHMIi;

HPOIHO3MPOBATL BO3MOXKHOE PABUTHUC POLICCCA, 4 TAGKE BBLUIBHTATE
HPCALOJIOKCINA O €0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undopmanneii:

BLEABJIATE  11CJIOCTATOYHOCTE M HM30BITOYHOCTE UH(pOpMAIK, JaImbLx,
HCOOXO/IMMBIX /Ul pelieHHs 3a1a4m;

BBIOUPATL,  ananusuposars, CHCTEMaTH3MPOBATE M MUTCPIPCTHPOBATE
VH(QOPMAIMIO PA3ITHIHBIX BHIOB 1 ¢opm npescrasnenms;

BRIOMpPaTH  opMmy TpejicTaBieHMS MHGOpMaIluy  u MILIIOCTPUPOBATY
PCIIACMbIC  3a/1a4M  CXeMaMW, /[HarpamMMaM¥, WHOI rpaukod U ux
KOMOHHAMAMU:

OLUCHHBATL 1aJeKHOCTE HHOOPMANMH 110 KDUTEPUSAM, [IPE/UIOXKEHHLIM
YHHUTEIeM Mk CHOPMYITHPOBAHHBIM CAMOCTONTEILHO.

Kommyuuxarusnnre YHUBCpCAIbHBIE YdeOubie eficTBH:

BOCHUPHHUMATS W QOPMYINPOBATH CYXICHHS B COOTRETCTRIM ¢ YCIOBUSIMH
M TCISIMH OOMICHESA, SCHO, TOYHO, MPAMOTHO BBIPAKATL CBOIO TOYKY 3PCITHs



8 YCTHBIX W IIMCLMEHHBIX TEKCTax, AaBaTh TIOSICHEHUS! IO XOIY pelncrus
Jajladi, KOMMEHTHPOBATE ONyYeHH b pe3yJbTar;

B XOJIC 00CY/IeHMS 3a/1aRATE BOTIPOCEI 110 CYIIECTBY 00Cyk[aeMoil Tembl,
HpoOIIeMBI, pernaeMoit 34/la"H, BLICKAsLIBATL MICH, HAUCHCHIILIE HA TIOHCK
PCIICIMA,  COUOCTABNSTL CBOM  Cy¥ueHus ¢ CYMKIACHMAMH  JIPYruUx
YHACTHHKOB JlHanora, oGHAPYKHBATEH PasiIuiye W CXO/ACTBO HO3UIUil, R
KOppeKTIioi popme hopmynuposars Pa3HOTIACHS, CBOU BO3PAKEHHS;
HPE/ICTABISITE pe3yILTATh] penremns 3amaun, JKCIICPUMEHT,
HCCICIOBANMS, TIPOSKTA, CAMOCTOSTEILHO BEIOUpATE hOpMaT BLICTYIIICHMS
C y4CTOM 3aj1a4 IPE3CHTAINM K 0COBEHHOCTEI ayJuTOPHH;

HOHUMATE W UCTIOIB30BATE [IPEHMYIIECTBA KOMAaHTHON M MHJIMBUIYANLION
paboTl NpH pentennn yyeGHmix MaTeMaTHYECKUX 3a/1a9;

HPUUEMATD 1eJIb COBMECTHOH JesITe/bHOCTH, IUIaHUPOBATL OPIranu3alHIo
COBMECTHOH paboTsl, pacripeiensiTh BuIbl pabor, jorosapmearics,
obcysxjtarsy nponece u PE3YIBTaT paboTel, 0606IWATE MHEHWS HECKONLKUX
JIOJICH;

YHAcTBOBATh B IPYNNOBRIX  (opmax paborel  (obGcysienus, obven
MHCHMAMH, MO3TOBBIE IUTYPMBL U JAPYTHE), BRIIOMILTS CROIO 4acTs paboTh
H  KOOD/IMHUPOBATL CBOM NEHCTBUS o APYIHMH  4JICHAMU  KOMalijibl,
OTCHUBATE Ka49eCTBO CBOEro BKJIaga B OGLMit NPOJIYKT 110 KPUTEPHSIM,
CHOPMYIIMPOBANIBIM YYaCTHHKAMM B3aUMOJICHCTBIS,

Peryiasirusnbie YHHBCPCAILULIC yuyeOHbIe JeicTBHS

Camoopranuzanus:

CaMOCTOSTCIILHO COCTABIIATE IIAH, AIITOPUTM PELICHUS 3a/aud (MU ero
HACTE), BLIOMparh cmocol pewiemus Y4CTOM HMCIONIHXCS Pecypcon u
CODCTBCHHBIX  BO3MOKHOCTEI!, APIYMCHTHPOBATE M KOPPEKTHPOBATH
BAPHANTLI PEINSHHH C Y4ETOM HOBOIA HHQOpMAaIuu.

CamoxonTpons, amonmonaasublii HHTENJIeKT:

BJIAJICTL CllocobaMK caMOTIpoBepKH, CAMOKOHTDOJISL IpoIIeeea U pesyiLraTa
PCILICHHS MATCMATHYCCKON 3a/1a4y;

HPE/BUICTD TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPH PEHICHIH 34)1a4H,
BIIOCHTL KOPPEKTHBLI B JCATENBHOCTh HA OCHOBE HOBLIX 00CTOATENLCTS,
HAFJICHIHBIX OMUO0K, BLISB/ICHHEIX TPYAHOCTEH;

OHCHHBATL COOTBETCTBHE Pe3yibTaTa JCATCIBIOCTH HOCTABJICIHHON 1CIH U
YCHOBHM, OOBACHSTH NPUYUHBI JOCTHXKEHHS Him HEJTOCTHIKEHUS TICJIH,
HaxOJIHTh OITNOKY, aBaTh OLEHKY TPHOOPETEHHOMY OITBITY.

HNPEAMETHBIE PE3YJIBTATEI




K konrty obyuenus B 7 knacce obyuaromumiicss mosydnt CHEJIYIOHE
HPCAMETHBIC Pe3YIILTATHL:

Pacrioznasare  M3ydeHHble FCOMETPUHCCKUC  (DUI'YPBI, OUPEJEHATh uX
H3AMMHOC  PACIOJIOKCHAE, H300paKaTh I'COMETPHYCCKHE (UIYDBI, BBITONHSTS
ACPTCHKM 1o ycuosMlo 3ajadd. M3MEpSTh NMHEHHBIC ¥ YITIOBBIC BEIMYUIILL.
Pears 3ajiaup na BeluMcIende Jumin OTPE3KOB H BEIIHYHH YIIIOB.

Henarn rpyOyio oueHky nmHeHHBIX U YLIOBBIX BEIMUMUH IIPCAMETOB B
PCAIbHON JKH3IH, Pa3MEPOB NPHUPOAHBIX 0OBEKTOB. Pazinuars pasMepbl ATHUX
ODBEKTOB 110 TOPSIKY BEIHYUHD,

CrpouTh YEPTEIKM K I'eOMETPHUYCCKIM 3a/[a4aM.

llonn3oBathess  npusiaxaMu — paBeHCTBa TPEYIOIbHHKOB, WCIOIL30BATE
UPU3HAKIT 1 CBOMCTRA PABHOOCAPENHBIX TPEYIONLHUKOB HPU PeIiel iy 3a/1ay.

| IpOROJIMTEL JIOTHYCCKHE PACCY /IGHHEA ¢ UCHOMB30BAHUEM rCOMETPUYCCKHUX
TCOPEM.

Hoimsoratnes 1pusHakamMu  pasercTBa HIPAMOYTONBHBIX TPEYTIOJILHUKOR,
CBOHCTBOM  MEJ[HaHbl, NPOBEASHHONW K THIIOTEHY3€  TIPSMOYIOJILIIONO
TPCYIOJIbIHMKA, B PCHICHUN TEOMCTPUYECKUX 3a/1aY.

OupeensTh mapaielibHOCTh IIPSAMBIX € TOMOLIBIO YIIIOB, KOTOPBIC 00pasyer
¢ nuMu cexymias. OnpenensTh HapallelbHOCTE IPSMEIX € HOMOITHIO pascHceTsa
PACCTOSMHUN OT TOUEK OJIHOA TIPSIMOIt J10 TOUEK IPYTroi npsMoii.

Penrars 3ajiaum na xiueryaroit dymare.

IIpOBO/INTEL BLIYHCICHHS W HEXONMTH YHCIOBLIE W OYKBCHIBIC 3MAYCHUS
YUIOB B ICOMETPHYCCKMX  3aJa4aX C WCHOJB3OBAINACM CYMMBI  YIJIOB
TPCYIOJILIMKOB M MHOTOYrOIbHHKOB, CBOHCTB YITIOB, 0Opa3oBaHHBIX LK
HEpCCeHCIng IBYX IIAPAJUTCNBHBIX HPAMBIX cexymeid. Pemarts npaxruueckue
3aJ1a4M Ha Haxox/1eHue yriios,

Buajers monsiteM reoMeTpHYecKoro Mecta TOUYCK. Y MCTh oripeelsTh
OnccekTpucy yiiia u cepeimHHbIi NEePIIEHANKYIISAP K OTPE3KY KaAK I'COMETPUUCCKUE
MECTA TOYECK.

©opmyiMpoBath onpeeleHus OKPYKHOCTH ¥ KPyra, XOpjibl M JiMaMeTpd
OKPYZRIOCTH, MONIBL3OBATLCS X CBOUCTBAMU. YMETh IPUMEHSATS ITH CBOMCTRA MpH
pCeIIeHUH 3a/1a4.

Bitajiers nonsTueM OmECanHOd OKONO TPeyroibHHKA OKPYKIIOCTH, YMETh
Haxonuth ¢€ nentp. llonbsosarees QaxkramMu 0 TOM, 4T0 GMCCCKTPHCH VITIOB
TPCYTOJIbHMKA  LICPCCEKAIOTCS B OJTHOW TOYKE, H O TOM, 4TO CEpPE/MHIIbIC
HEPHEHAUKYIPLI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCH B O;(HOH TOUYKE.

Biajiers nonaruem kacareibHol K OKPYKHOCTH, NOIL30BATHCS TCOPEMO# 0
HEPHCHJIMKYJIIPHOCTU KaCcaTCIbHOM U paluyca, MPoBeIEHHOIO K TOYKE KACATIHU.



lIposoywTs ocosnpre I'COMCTPHHYECKHE MOCTPOCHHS ¢ [IOMOLIBIO UMPKYIIS 1
JTHICHKY.

K xomiyy obyuenms s 8 Kiacce obyuaiomuiics HOILYHHUT  CHEAYIONIUE
[IpEAMCTHDIEC PE3YNBTATEL:

Pacnosnasartes  ocuopuble BUIBL  9CTBIPEXYTONLHUKOB, HX AJICMEHTbI,
HUONIL30BATLCS HX CBORCTBAMYU TIPH PEUICHUH FrCOMETPHYCCKHX 34144,

lpumensrs croiicrea Towku lIepecedenus MeMan TpeyroJnnuka (uerrrpa
MAcC) B pericHmn 3a1ay.

Buajiers nonsruem CPe/IHeH JIMHUM TPeyroJbHuKa U Tparieuu, TPUMCHSTL
MX CBOHCTBA HpH pelieHun FCOMeTpuaecknx 3anay. [loun3oparses Teopemoit
®areca u reopemoii o MPONOPUHOHANLHEIX OTPE3KAX, UPHMCHSTD UX JUIS perenus
NPAKTHYCCKHUX 3aj1ay.

Ilpumensts upusnakm moyoGus TPEYTOINLHUKOB B PeICHHH FeOMETPHYECKHX
3aj1a4.

Hosbzosarses  reopemoii Ilagaropa jus  peurernms I'COMCTPHYCCKUX |
UpaKTiacckux  sazau.  CTpouts MAaTeMaTHHMCCKYIO MOJCIh B MPaKTHYCCKHX
3djlavax, caMmoCcTosN TeNLHO e)aTh YEPTEK M HAXOMUTE COOTBETCTBYIOIIHUE JUTHHDI,

Buagers  nonstusmu CHHYCa, KOCHHYca M Tanrenca OCTpOro  yria
HPSIMOYIONIBIOro Tpeyronsiuxa. [Toib3osarses OTHMA HOHATHSAMM JUIS PEIICITHSI
LUPAKTHYCCKHUX 3a/1ay.

Boiumcenstn (pasmugasivm crocodaMu) mnoras TPEYIrOJIbHUKA M TUIOIIA/ M
MIOTOYTONBHBIX  Quryp  (monbsysch, Tae HCOOX011MMO, KaJILKYISITOpOM ).
Hpumensts nonyaennpie YMCHH B IIPAKTUYECKMX 3a)1a4ax.

Buajere nouwsriusmu  snwcanzoro u HEHTPANBHOIO  ylula, HCIIONBIORATE
TCOPCMBI O BIMCAHIILIX yriax, yriax MENNY XOpUaMH (CeKYUIHME) U YIIIe MEILY
Kacarc/blor 1 XOp)ioi Mpu perneHun TFEOMETPHYECKHX 3a/1a4.

Burajiers nonstuem onmcannoro HCTBIPEXYIOJILHUKE, NPUMEHSTH CBOMCTEA
OIHCANNOrO YeThIPEXYTONLHUKA TIPU PeIeHIH 3ajay.

[TpumensTs nomyyenusie sananus ua NPaKTHKC — CTPOMUTL MATCMATHYCCKUE
MOJICIIE JUIst 38184 peaibHOM U3HU 1 [POBOJIUTEL COOTBETCTBYIOMIME BLIYHUCICH LS
C lpuUMCHCHHCM T110/100us | TPUTOHOMETPHUH (LOJB3YSCh, 171e HE00X0/11MMO,
KaJILKYJISTOpOM),

K xomy obyucrins B 9 knacce obyyaronuiicst nonygur clelytonue
NPC/AMCTHEIC Pe3YIBLTATEL;

3HaTh  TPHUrOHOMETpUTECKHE GyHKIIM  ocTpEIX YIJIOB, HAXOJUTL ¢ uX
HOMOTIBIO - pasIMYHBIC DJIEMEHTBl TIPSMOYTONBHOTO TPEeYTOJILHHKA  («perternye



HPAMOY I OJILHEIX TPEYroNBIKOBY ). Haxouuts (¢ momomnisio KallLKYISTOPA) JUIHIL]
1 YUIIbI JUISL HCTAONMYIBIX 3HAYCHUEH .

[lonszonarses bopmynamu NPUBENICHM U OCHOBHDBIM TPUIOHOMETPHYECK UM
TOMICCTBOM  JUISI HAXOXKIICHHSs COOTHOINEHUH MexK Iy TPUIOHOMETPHYCCKUME
BCIIMYMIIAMH.

Henonbsosars teopemur CHHYCOB M KOCHHYCOB JUIsl HAXOMICI s pasimyHBIX
JICMCIITOB  Tpeyrojibuuka («perrenne TPEYTOILHUKOBY ), PUMCHSTL MK LHpH
PCLICHHH ICOMCTPUYMCCKUX 3a/1aY.

Buagers  nousrusmu pcodpazoBanms HOZOOHUS,  COOTBETCTBEIITbIX
HIEMeIrTos noj1061ex Guryp. Ions3osarscs CBOHCTBAMHM 1MOJI00MS! HPOH3BOIBHLIX
Guryp, ymers BerMmensth AUMHEL M HaXOMUTB YINBI Y HOLOBHLIX buryp.
lpumensrn cioficrsa noxobus s HPAKTHYECKUX 3ajiagax. YMelb UPHBOJIUTE
HPHMCPBI 110J100115X GHrYp B 0XpysKkaromem MHpe.

Hou3osareest Teopemamy o HPOH3BENCHUH OTPE3KOB XOP/I, O [IPOU3BC/ICHUM
OTPC3KOB CEeKYIMX, O KBaJ[paTe KacaTeTbHOI.

[ lonb3oBaTLes BCKTOPaMH, IIOHUMATh WX FEOMCTPHYCCKHUH U U3HUYECKHUI
CMBICIL, [IPUMCHSTh MX B peIIeHHH FCOMETPUYECKUX U (DU3MYECKHX 3334,
Ipumensite ckansprioe NMPOH3BCACHAE BEKTOPOB LIS HAXOXKICHUS JUTHII 1 YIIIOB.

Honbsosarses: meroom KOOPIHMIAT Ha IUIOCKOCTH, HPUMCHSTL Cro B
PCLICHHA ICOMCTPUYECKHX U [IPAKTHYECKUX 3318,

Biajiers nowsrusivu ITPABMIIEHOTO MHOIOYI'OJILHUKA, JULMHE] OKPYKHOCTH,
AITMTEL JIYTH OKPYXHOCTH U pajHATIIOHN MCPLI Y114, YMETh BBIYHUCIATEL ITIOMA/TE
Kpyra u ero vacreit. Ilpumensts nonygenmnpsre YMCHHSA B IPAKTUYCCKUX 34/1a9ax.

Haxouurs ocu (unm LECHTPEI) cumMmerpun (uryp, HPUMEHSTE JIBMKCHHS
IIOCKOCTH B TPOCTEHINNX ciIyvasx.

[puMensts HonyJendsie 3uanus na IPaKTHKE — CTPOUTH MaTeMaTHYCCKUe
MOJICIIM JUIst 38]1249 PCANLIOM JKUSHH U IPOBOIUTE COOTBETCTBYIOIIME BLIYUCIICIIIS
C LPHMCHCHMEM 10JI00US 1 TPHTOHOMETPHYCCKHX (ByHKIMK (HOMNB3YsICh, 1vIe
HEOOXOJIMMO, KaJILKYJISITOPOM ).
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HPOBEPSIEMBIE TPEBOBAHWMSI K PE3YJIbTATAM OCBOEHMUSI
OCHOBHON OBPA3OBATEJILHOI HPOI'PAMMBI
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Hposepsempic HPCAMCTHLIC PERYILTATLI OCBOCHUN OCITOBH O]
0dpazoBarensnoii HPOIpaMmer ocioBroro 0fmero obpazosans

l'comerpus

Pacriosnanars H3YHCHIBIC IeOMeTpHYCCKue QErYpRI, oupetenst, ux
BIAUMHOC  pacuolonccHue, u300parkars reoMeTputcekue  Gurypr,
BRILIOJITSH T HCPTEKH 10 }ICJIOBH}O 3aJla4YH., H."IMCPH'H: JIHHCﬁHhIC i |

YIIIOBLIC BCHWYMILI, PCI![&TI: 3a/1a4u 1a BhIMMCHenue Jyumy OTPC3KOB ¢

BCIIMYHH YTTIOB

enars rpyGyio ONCHKY JMNCHUBIX ¥ YIMOBLIX RCIMYMI] HPES/IMeTOR 13
PCANBLIOR  JxM31M, PasMCPOB  HPHPOJUILIX  00LEKTOR, Payimyar,
PA3MCPEI 9THX 001LeKTOR 110 110 PAJKY BCIW UL

Crpours Llcp'r-::}zcﬁ K FCOMETPHYCCKUM 3aagam

[osmzonarney IPH3LAKAMY PABCIICTBA TPCYIOIBIHKON. HCIOUBL30BATE
HPH3HAKKE M CROACTRA parHOGe (peninx TREYPOUILIUKOR LPH pelicHy
EENHL

Hposomate  normyeciue paceym,—a[enm - € HCHOIB30BANBEM
I'COMCTPHYCCKAX TCOpeM

[ Touzonarnes IIPH3IIAKAMH PaBcLeTrna HUPAMOYIOUIBELIN
TPCYTONBIMKOR, CROMCTBOM ME/MAlLL UPOBCACHNOR K rHIOTCHY C
HPSAMOYTOJIBIIOTO TpEYIONbLIKa, B DCICTHNY reOMCTPHYCCKIX 3a)1ay
Oupeyiesirs II&paJJJICJIb]H;G]‘L HPAMBIX C HOMOIIBIO VIR, KoTopnie
00pasyer ¢ numu CeRym@ast. Oupejeistts napamicisnocts, HPSIMBIX ¢
HOMOIILIO PABCHCTBA PACCTOMNME Of TOYCK OMIOH UPAMOI JI0 Toyck
JPYIOi psmoit

Pemars sayaun na KJIC'i"qa'roii Oymare

Hponors  serauncirems H HaXOJMTL YHCIOBLIC M OyKBenubic

JHAYCIA ¥YIIIoB B I'COMC']‘F}HTICCKHK 3ajiauax ¢ HCIIOIL30BAITMCM
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Ko
HPOBCPHEMOI'0
pPesyianTara

6

6.1

CYMMBL YITIOR Tpeyroisnukos y MIIOrOYTQIILINKOR, CBOcTE YIUI0n,
obpasosatiiix UPH  1icpeceuenuy ABYX HAPAILICHLIBIX  1psiviix
cerymiei. Petnarn, IPAKTHYCCKAC 3aJ1aum 11a HAXOIICune yrijon
Brayiers  uomsruenm ICOMCTPHICCKOTO  Mecra  ouck. YMCTh
OlpCACIATh  OuccekTpuey YUIa M CCPCUMHTITLIi HepUeMKyIsp K
OTPC3KY Kak rcoucmmrcc,mc MECTa TOYCK

Dopmynuposar, mrpe,ucnerm;r OKPYXHOCIH W Kpyra, XOPULI
AMAMEIPA  OKpPYIKHOCTH, HOJNE30BATBCH  UX  CROMCTRAMIL Yuer,
npzmcnﬂ'n, OTH CBOHCTBA ltpH peenny 3aay

Buaners nomsruem OlMCANHOR OKOIO Tpeyroms iy OKPYHKITOCTH,
YMCLL  Haxouuts e& nenrp. Iloasiosarncs hakravm o rom, wro
duccexrpuent YIJIOB TPCYIONbUMKA HEPCCCKAIICS B OJHOH TOYKe, H 0
TOM, Y10 cepeaunminie UCPLCHIMKYIISAPL! K CTOpOliam TPCYTONLIHKA
HCPCCeKaIoTes B 0J(110# ToyKe

Brajiers  nowmsrruem KACATCNLIOH K OKpYKIOCTIH. HOJBI0BATLCS
TeopeMoi o HCPLCH)HKYISPIOCT 1 Kacareiunnoit  p pajyea,
LIPOBCJICHIIOTO K TOUKE Kacarims

Honssosarses up;:m'rciiﬁmmm FCOMCTPACCKUME  [ICPARCTIC IBANMT.
HOUNMATE WX UPAKTHYECKHE cMBIC)

“P(JBDJLHTI.: OCHORBIBIC l'COMC'!‘pH‘ICCKHC HOCTPpOCHHN ¢ HOMOIT[LIO

WHPKYIIH 1 JIHHCHKH

Iposepsievpie HPCIMCTIHBIC Pe3y IbTaThl 0CBOCINSI OCIIOR IO
00pazoBaTCILIOIE HpOrpaMMLI 0CHOBHOTO 00110 odpazonanusy

['comerpust

Pacnosnéma’rn ocnonnme-nmm.tre'rmpiixyrommnKon. HX 2JICMCHTEL
HOJIL30BATLCS WX CBOHCTRAMMU LIPH PCHICHTNH ICOMCTPHYICCKUX 34144
Upnmensitn  csoiiersa touky HCPCCCHEHMA  MCHHAI  TPCYIOIbITHKA
(renrpa mace) B pemenuu sanay

Buaners nonstruesm ci)e)mcr‘fr_ JHIHA TPCYTOIMLINKA W rpalermy,

HPHMCIINTL  HMX  CEOHCTRA HpH  pelIciiig FCOMETPHYUCCKHX 3dilan.
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Ko
HLDOBEPHEMOTO
Pe3yIaLTATA

i}

6.1

I IO_.”}.;OH(I] IJL—H e {}J () p !} e p Ll =

OTpeskax, HpRAMCILSITE 1y 71504 Pl jipy Krnueewny sq)1q
Hpamerisryy, Upusaaxy 0710615 IPCyroimmmkon pemenpy
I‘COMU’J’].’)H'—ICCKHK 3ajiay

Houmsoparpeyg TCopemoii I'Impampa VI peniery g 'ComMeTpuyeckyx 1
Hpakruyeckry @Y Crpoyyy, MaTCMaTHYCC Ky MOJICI, g
UpaKTiuceryx 3a)laqay, CamocTos e o ACIATL Yepriy i Hax0)
COOTBCTCTBY IO JUMHLT

BHEU[C]L ]IOI]’SJ'].'HHMH L’HH}’CH, KOCHH}"CH H Tanreiey OcTporo YiiIa

UpAMOyTosLnorg TPeyronsimka, Hoimsonary, ey JUAME ot sy

T Peineamg uparc'rldqccxnx 3a/lay

Beraucpgyy, (Pasimy RNy cliocobamy) 1011, 13, Tpeyromsnnka
IWIOmaym MIOrOyrosm,inx buryp (10Jm3ysicy,, HIE neobxosuime,
RUILKYIsTOpONM). | Ipunerrsy, Hoiysennse yveuy 4 HPAKTITeC KX
38 layax

Bnayery, HONATHAMM RiHCAnITOLG M ICHTpaiLiioro yiyg, HCHONL30BATY,
TCOPEMET 0 Brmcanmx YIIax, yriax mesqy XOpaaMu (cexyrnpn) g
YEIC MOKITY Kacaremsiop H XOp1o#t upu pemeriy FCOMCTPIYCCK Y
3a)lay

Bnajers onsTneM  oumcanmoro HCTRIPEXYIrommka, HUpHMeHsTT,
CBOHCTBA onmcanor HCTRIPEXYTONB K] 1Y PEHICHMY 285y
Hpumersry, HONYHEHUBe  smapusy g HpaKkTHke  —  erponyy,
MaTemMatHIeckue Mogenu g S1aY peannnoil xusny y ITPOBO; T
COOTBCTCTRYIONME BRIMHCHCHMS ¢ upHMencnuem Hojobus i

TPUTOnOMCTPHH (LIoNR3YsICE, e meodxo o, KaALKYIISTOpOM )

~ . i ¥ l
Hposepsiemere npeamernnie PEIYABLTATBI OCBOCHESE OCHOBHOI

‘ b ] i BaHHu
00pazoBaTeaLOi HPOrpaMMbl OCHOBHOI'0 061ICI0 0OpazoRs

l'comerpus

3 p TP 1 - K.U,'u"] Il #
1IC OTI L ] =, l‘f 2 0 i.p(- POJILITHEK
N L1 JIHAYITLIC ICMCITTY TSRO 11 174 VR gy



0.4

6.5

6.6

6.7

0.8

6.9

6.10

(«peticune HPAMOYTOJBITBIX TPeyTronbuKoRy), [axomry (¢
HHOMOIIBIO KAILKYIIT0pa) Jutiin 1 YUIBL Jutst nerabimynsix snagermii
Honnzonarses (p(}pmynam_{ HPHBCICHHS " OCHOBHLIM
TPUTOHOMETPHICCKEM TOXIECTRBOM AU HAXOUIICIUSE COOTHOMMCT M

MCHIY '!'DHI'OHOMC’I'I')H HCCKHMMU Beji HYIHHaAMHK

HMenonnzosar, TCOPCMBI  CHITycon u KOCHIIYCOB Ui naxox e s
PAJMHHBIX JIICMENTOB TpCyromsamky («pemenue TPCYrONLINKOR),
HPHMCHS s UX 1IDY perieHuy ICOMETPHUYCCKIX 381y

Buajers, Ii(-IIIH’I'HSIMH ﬂpeoﬁpw(_mazmx HOJI0OMs,  cooTheTeTBermbIx
HIEMEITOB. T0j(001BIX  (uryp. Houssosarnes cnoiicriamy 1H0j106mns
UPOUSBOIILUBIX (DUIYp, YMETH BLIMHCIIs T, ACIMHLL M HaXO0NaTs yrin y
HO001BIX duryp, Hpnmensits croiicrsa IIOJIOOHs B TIpak riacckux
sajauax.  YMers  upuBojmTh HPHMEPLL  1HO0BHLIX Guryp 3
OKpyXaroniem mMupe

llonmssonarses TeopeMaMu 0 upouzBEICIIY OTPE3KOB  XOpi, o
HPOUIBENECHHH OTPE3KOB CCKYINHX, 0 KBAJIPATC KacarelmsHoj
[onssosarnes BCKTOpAMH,  LONMMATE 1Y FCOMCTPHYCCKHEET o
busracekmii empicr, IPHMCHATE BX B pemcimnm ICOMCTPHYICCKUX |
pusmacerux zauaq. Upmvensry CKALPHOC 1HPOU3BCCITC BCKTOPOB
VIS X 09JICHES JUIHH B YTII0R

Hoimsonatnes: merosion KOOP/IMHAT Ha IIOCKOCTH, IPHMCHATh ¢10 B
PCIICHIN ICOMCTPHICCKHX U HPAKTHYCCKUX 3a/la4

Biagers  momstrasmnm HPABHILIOTO MIOIOYIOULUHKA,  JUIMILLL
OKPYAMOCTH, JUMILL JIyTH OKpPYKHOCTH PAJMANHOR Mepol yiya,
YMCTh  BLIYHCIATL  150Mma), Kpyra u cro wuacreit.  |lpumensi,
HOMYHCITBIC YMCXHS B 1IPAKTHYCCKUX 3a7auax

Haxoymars ocu wn HCHTPBI CHMMETPHN GUIYD, UpHMCI S JBHKCIIs
THIOCKOCTH B IIPOCTEHIMAX Clrygasx

Hpumersits  nostywennmie  sianms Ha  upakruke  —  crponth
MATCMATHYCCKHE MOJICNT Uit 3aya9 PCUILHOA SKH3LUK W 1IPOBOJHTE
COOTBETCTBYIOIIME  BLIMMCHCHIAY ¢ HPAMCHCIHEM  HOJI00HS |

TPHTOHOMCTPHYCCKUX  (DYHKIIHI (monmaysicn, 1y HCODXO/MMO,



KaJILKYIsrropom)
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Iposcpsiemprii vrement CotepaRanmg

| comerpus

Hagasnrie monsg g reomerpun. Touxa, upsmas, OTPC3OK, Iiyd. Yo Bujm
YUIOB. Beprukansiusic u cemexiie YrasL buccexipuca yria, Jomanas,
MIOroyroubivK., lapameisnocers HCPHEHIMKYJIPIIOCTH 1TPSIMELX
Crmyerpuraisre buryper.  Ocrorimic CBOMCIBA  OCCBO CHMMCTPHH,

Hpumepsr cummerpun s OKPYIKAIOEeM Mupe

Ocuonibic nocrpoernus ¢ UOMOUIIO 1MPKYISS M JIHITCHKi, Tpeyrosmnmug,

Bricora, mejymana, Ouccerrpuea, ux cnojicna

PasnoGenpenunii g PaBHOCTOPOULHE  TPCYIOLITHKY. Lepasenerso
TPCYIOJILHHKA

Cuoficisa  wu IIPA3HAKH paisuoﬁéupcuuom Ipeyroiuptnka. |Ipusiaku
PABCHCTBA TPCYIONLITHKOR

Croitcrna u LIPHSIEAKH LapaIIICHLITHIX HpsiMEIX. Cymma yioions TPCYIONBIHNA K,

Brenume yrom TPEYIoJbHHEA

Hpsimoyromnsmsii Tpeyrombiuk.  CBOMCTBO  Meimars HPAMOYIOJILIIONQ
TPCYronbInKa,  uposentumol rHnoTenyse.  llpusinakn — pareneria
UPAMOYTOIBIBIX TPCYIOIIBIHKOR, HpsiMoyrosisieii TPCYIOIILIMK € YINIOM B
30°

Hepasenerpa I'CD-MC‘l‘pHH: HCPABCHCTBO TPeYIroNLINKA. uepaeeuerso o
UIMIC  Jlomanod, Tcopema o bonsniem  yrue u DolibiICH cropone

Tpeyroiinxa. Hepnemmkyisp u makmonmnas

I'comerpuucckoe  mecro 'mqek. buccexrpuca Yrila W cepeJmMHibIT
HEPHCTMKYISIP K 0Tpesky Kak ICOMCTPHMCCKME MCCTA TOMCK

Oxpysniocrs  u Kpyr., xopma wu ,lma,azrc'rp, HX  cBolcrsa.  Baamvmoe
pactionoxenue  okpyxmocry  u npamoit, Kacarcinias u CCRyINas K
OKPYIKIIOCTH

(}i(py}lfl{OC'l‘E:, BIIncanias » YroJrn. B]lP‘I‘C&HlIﬂH W oumcanias OKPYIKHOCTH

TPRCYTOUBLITHEKA
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Hporepsiemerii sinenmenr conepxanns

I'conmerpus

Hermpéxyromuugn, Hapaimenorpavwm, ero UPU3NAKH ¥ CcBONCTRA
Hpstmoyrosngimx, pmﬁﬁ, KBaJIpaT, HX IIPH3NAKK U CROTICTRA

T'paucius, pannoboxkay Tpalteninst, ¢ crolicTra i uprsuaxi. 1psyoyroinsias
TpaleIms

Merojg yﬂnocimﬂ Mejansl. ernrpansnag CHMMCTPHS. Teopema Dajieca u
TCOPEMA O 1IPOIIOPIHONAIBILIX OTpe3Kax

Cpesunie smimm TPCYrolsnuka u 'rpaucuﬁn. Hemrp mace tpeyroiminnga
Lonobue TPEYTOILHUKOB, KOaBUIHCHT 110710605 Hpusnaku  10j106us
Tpeyroimiukos. lpumencuue nonodms UPH PCINCHUM IPAKTHYCCKUX 32741
PopMyssl U wromam TPCYTONbUEKA, 1apariieiorpanmma, pomba wu
Tpaleiuu

Croiicrsa HLomaje#  reomerpuaccknx Guryp.  Ornomere Lo a (CH
Ho00mBIX prryp

Briawenenme IUIOMAJICH TPCYTOMLITHKOR | MHOIOYIOUBIMKOB La KICTUaTof
Oymare

leopema  1ludaropa. .I_IpHMCIICIIHE‘ Teopemut Undaropa upu  pemermm
HPAKTHYCCKHX 3a/1a1

Cunye, kocunye, Tanrenc OCTPOro yrila upsMOYIoNbIOIo TPCYIONLINKA,
Ocnosnoe TPHIOHOMCTPHYCCKOE  TOKICCTRO. Tpuronomerpuucekue
(ynxnmm yrioon B 30°, 45° i 60°

Bimcanisie u IICI[’J‘p;ﬂJ'ILHI:IC YIIIBL, ylbﬂ MC;IU[}’ KACATCIEION ¥ XOpJoii.
Y mexoy XOPJIAMH M CCKY MK

Binacamunie n onmcangic LIC'I'I,rpéxjxrmrr,zmzm

Bzanmnoe  pacnonosxerme JABYX  OKpyxuocreil. Kacanue OKPYIIOCTCH,

Obume kacarensime JBYM OKPYIKITOCTIM
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Crirye, xocmuye, tamerre yrios or 0 so 180". Ocrioemnoe Tpuronomerpuucckoe
TOHIICCTRO. DOPMYIL UpHBeiCIms

Pemerme '[‘pcyl‘bslbzlﬁk{}li. Teopema KOCHITycoB u Teopema cunycos. Pemenye
HUPAKTHICCKUX 3ajay ¢ HCHOJIL30BANMEM TCOopeMs] KOCHHYCOB M TCopeMmpl
CHIYCOR

lpeobpazonanme Hojdmst. ooduc COOTBCTCTBCHUDIX DICMEIITOR

Tcopema o UPOM3BE/ICHHR o-r-pcrsmr;n XOPIl, TEOPeMEL ¢ ubomuc,ucmm OTPE2KOB
CCKYIIMX. Tcopema o KBaJIpaTe KacaTensnoir

Berrop,  Jpnma (M{),@nb) BCKTOpa,  comanparicimmie BCKTOPBL, |
HPOTHEOHONONKIO  HalparIeIIHIC BEKTOPbI,  KOJLMLICApOCT BCKTOPOR,
PABCICTBO BEKTOPOB, ouecparmu Hajy Bekropamu. Pasioxkenue BCKTOPa 110 J13yM
HEROJIIHIICApILIM BekTopam

Koopimnar Bexropa. Cxansipiioe up(}HxH@;mme BEKTOpOB, npuMenenuc jurs
HALX O ICUMS JUIMT W yTI108

Jexaprosmr koopymmarer ia lockocTa, Ypasnens IPAMOHR u OKpyIRIIOCTH 1
KOOp/wmirarax, 1epeceyenpe OKPYXKHOCTCH M upsimpix. Metog KOOpJjtiar u ¢ro
HpuMenenmue

Hpasmimisie MHOTOYI'OJILHHKK

JLmna OKp}";‘KIIOC'—['H. l“p;mycua,ﬂ " iJEUIHElIIHEUI MEPA Yrita, BLIMUCIICHUE JyI Jyr
OKpYKHOCTCH

Hiomaym kpyra, CeKTopa, cermerra

JBuacuns  wiockoctn u BUYTPCHHUC cuMMeTpun  duaryp (reMenrapusie

Hpereraniucuns). Iapaieimnpri lepenoc. Honopor



[HIPOBEPAEMbIE HA OI'D IO MATEMATHUKE TPEBOBAHUSI K
PE3YJIbBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Ko
HPOBEPHEMO10

'l'lii‘.ﬁl)ﬁilllllil

3]

fu

l]pﬂﬂﬂpﬂc,ﬂilﬂc TPCGOHHIIHH K IPCIMCTHEBIM POSY.ILTATAM
OCBOCHHSI OCHOBHOI 00pA20BATCULIION HPOTrPAMMEI OCHOBIIOIO
obmero obpasosanus na ocnose Proc

VMeHnue OlnepupoBath IOHATHSMHU:  MHOXKCCTBO, 10JIMHOMKECTRO.
OUCPAIHK  [14)( MIIOKCCTBAMM, YMCHHC OUCPUPORATL OIS THAMKA:
rpap, CBSRHELD rpad), JICPCRO, UKL, [PHMCHSITL HX 1IPM PEIICHIAR
38](a9; YMCIHC HCIONB30BATE MPAQHICCKOC HPCICTABICIIHE MIIOKCCTS
JUISE ONMCAITAS PCAIBIBIX NIPOIICCCOB W SBICHMH, 1IPH PCIICHHK 3a/1ad

13 JIPYIHX }”‘]CﬁlILIX 1IpCJ/IMCTOR

YMCHHC OlICPUPOBATh IHOHATHAMM: OLIPC/ICICIMC, AKCHOMA, TCopeMa,
JIOKA3aTeIILCTRO; YMCHME pacllo3Nasarh HCTHHHBIC W JIOWKIIBIC
BLICKA3LIBAIMS, LUPUBOJIMTE LPHUMCPBL ¥ KOIWTPUPHUMCPBL, CIPOHTE
BBICKA3BIBATTAA ¥ OTPHIAIINS BLICKA3LIBAIIHI

YMCHHC OLCPUPOBATE LNOHATHAMMU: HATYPAILIIOC HHCIO, LPOCTOC H
COCTABIOE UHCHO, JIEIUMOCTH HATYPAIUBLHLIX  HHCCIH, HPU3TEKH
JICJIMMOCTH, 1[eJI0€ YHCIIO. MOJIyJ)IL HUCHd, 00BIKNOBCHnHas Jipodnh u
Jieesrrmdnast Jpobb, CTAIAPTHLI BHJ[ YHCHA, PATHOINIBIOC THCIO,
MPPAIMOHANBIOE  YHCIO, APHQMETHUCCKMH KBAIPATHLIA  KOPCLIL:
YMCHUC  BBIUOIIATL JICHCIBMI € YHCHAMN, CpaBHUBAIL M
YUOPSJIOYMBATE  4WCHA, [PEJCTABISNTh 9YHCIa Ha  KOOp/MUarioi
lip?ﬂ\rl(}ﬁ. OEPYLATE  "IHMGHR,  YMSILIE  JISdvih PRIy 1 QICTIRY
pe3yJLTaTa BhIYHC/ICHUT

YMCHHE OHCPUPOBATE HOMSATHAMHI: CTCICHhL € 1CHBIM ITOKa3a1C/ICM,
Apu(GMCTHICCKUH KBa/IPATHBIA KOPelh, MHIOTOWICH. dircdpanicekast
Npolh, TOXKJICCTBO, 3HAKOMCTBO € KOPIHEM HATYPAILIOH Crelciiu
BOJBIIC CHAUNMIBL; YMEHHE BRIIONMIHTE paculrnt 10 Gopmylam,
lipeobpaszoBaiis  1eABIX, JIPODHO-PANMONAILILIX  BRIpaKCHHil |
BLIPAKCHHH ¢ KOPHAMH, PA3IONKCHHC MIOIOWICHA 11d MIOKHICIH, B
TOM  UHCHC € MCUOJB30BAlMCM (DOPMYIl PastiocTH  KBQIPATOR M

KBa)paTd CYMMEI H pasiocTi

Verne OIIEPHPOBATL ITOHATHAMM YHCIOROC PARCICTRO, YPARBHCHHC C



6

9

QJINOH  HICPEMCHHOH, 9HCIOBOE  HCPARCLCTBO, 1ICPABCICTBO  C
LCPCMCHHON; YMCHHC PCIUalh JIMICHHBIC ¥ KBaJIPATHLIC Ypanicius,
ApO0LIO-PAIHONANBLILIC YPABHCHHUS ¢ O(HON 1ICPCMCIIION, CHCTCMBI
JIBYX JIMHCHIBIX YPaBHCHHN, TMHCHHDIC HCPABCICTBA W UX CHCTCMDI,
KBa/IpaTtasic W ApoOHO-PAlMONANBIEIC  HCPABENCTRA ¢ OO
[CPCMEIHIION, B TOM HCIIC IIPH PENICIHE 33){a4 U3 JIPYIHX HPC/MCTOR
M UPAKTHYCCKHMX 33/@9; YMCHUHC HCIONL30BATE  KOOPMHIATIIVIO
UPAMYIO M KOOPJMUATIIYIO 1UIOCKOCTL JUIs M300pasKens perieni
VPaBiciunit, NepaseicTs U CHCTEM

YMEIIHC OLICPHPOBATH O THAME: q-J_ymcuux. rpapuk QYIRImH, 1Ly
(hynximm, HPOMCIKY TKH 3LAKOIOCTOMHCTRA. HPOMCHCY TICH
BO3pacTaivs, yonmsanus, HauOOILIICE M HAMMCHLIICC  31AYCHNY
(ynkiun, yMelue OLEPUPORATE OIS THSMHE: upsiMas
HPOIOPHUAOHAILIOCTD, THNCHITas (YIS, KBajparudaras (yiKkius,
0Oparias  UPOIOPIMONATEIOCTs, Hapaboia, runepdona; yMelue
CTPOHTH I'padUKH DYIKITHH, HCHONL30BATL IPAGUKN JUIs OLPSCICHITS
CBOHCTB 1IPOIECCOB M 3aBHCHMOCTCH, JUM peIICHuA 3ajlad U3 J(pyIux
YMCOHBIX NPCAMCTOB M PEANkHON KHMA; YMCHUC  BLIPAKall

hopmynaMu 3aRECUMOCTH MEILY BEJIHYMIIAME

Ymenue OTICPUPOBATD HOTATHAME: HOCHC [OBATEINLIOCTT,
apuMeTHYCCKAS M TCOMCIpHMYCCKAas  1POIPCCCHMM,  yMCHUE
HCHOIBL30BATE CBOMCTEA MOCHC/OBATEIBIOCTCH, (OPMYIIBI CYMMLI H
OOIICIO WiCHA 1P PCICHMM 3aJiad, B TOM YHCIC 38,47 W3 JIPYIHK
YHCOHBIX NIPC/IMCETOB W PCabION HKH 31N

YMCHHe pernath 3a/lauM PasiblX THIOB (B TOM 4UCIC Ha 1POHCHTLI,
JOIM M HACTH, JIBMMKCHHE, pabory, ICIYy TOBAPOR H CTOHMOCTL
HOKYLOK H YCIYI', HAIOTH, 38291 13 00JIacty YIIPABJICIIHS JIMUITLIMK 1
COMCHILIMY  (PMIAICAMH);  YMCHHC  COCTABISTL  BLIPANCCIIS,
ypaBlcHnus, HCPABCHICTBA MW  CHCTCMBI 110 YCIOBMIO  3ajlauM,
HCCIIC/IOBATE HOJIYYCHIIOC PCHICIIHC H OLEHUBATL HPABIOIOI0OHOCT
UOJIYYCHIBIX PC3YILTATOR

Yyenue onepuposalt nomsaTHAME: (GHIYpa, TOUKL., OTPCIOK, LIPIMAs,
Iryd, oManas, yroji, MHOroyrojibHMK, TPCYTOIBHEK, paRiobe/peiinii
M PABHOCTOPOMIIAHA TPEYTOJBIHKHN, LPAMOYIONLIBI TPCYIOJILHUK,

MCJ[Halla, 6HCCGKTPHG& H BBICOTA TPCYIOULITHK. 'lL"l‘I:]péX}/FOJII:HIJK.



