PABOYAS ITPOT'PAMMA IO TEOMETPUU
7-9 kaaccnl

1. IlosicHUTebHAS 3alUCKA

Pabouast mporpamMMa Mo Te€OMETpPHHM COCTaBJICHAa Ha OCHOBE TpeOoBaHMiA K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 0011€00pa30oBaTebHOIl IpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs,
npencraBicHHBIX B DenepaabHOM TOCYJApCTBEHHOM 00pa3oBaTEIbHOM CTaHIapTe OOIIero
oOpa3oBaHus. B Heil Takke y4YMTHIBAIOTCS OCHOBHBIE HJIeW (POPMUPOBAHUS YHUBEPCAIbHBIX
yu4eOHBIX JEWUCTBUU JJII OCHOBHOTO o0miero oOpaszoBanus. I[lpum o0OydeHMH TeoMeTpuH
(dbopMuUpyIOTCS YMEHHUS U HaBBIKM YMCTBEHHOTO TpyJa — IUIAaHUPOBAHHUE CBOEHl paboOThI, MOUCK
paIMoOHANBHBIX MYyTeH e€ BBIOJIHEHUS, KPUTHUECKAs OIICHKA pe3yabTaToB. B mporecce oOydeHus
TF€OMETPUM IIKOJBHUKHM JIOJDKHBI HAayUWUThCS HU3JIaraTb CBOM MBICIH SICHO W HCYEPIBIBAIOIIE,
JAKOHUYHO M EMKO, MPHOOPECTH HABBIKM YETKOrO, aKKypaTHOTO M TPAMOTHOTO BBHITIOJHEHHUS
MaTeMaTHYECKHX 3aIlucei.

Leap n3yuyenus Kypca reoMeTpuu

B xone u3yudenus Kypca yyamivecs pa3BHUBAIOT HABBIKU PEIICHUS TUIAHUMETPHUUECKHUX 3a]ad,
CUCTEMATU3HUPYIOT CIIOCOOBI PEIICHWH Pa3lIMYHBIX 3a7ad, B TOM YHCIIE M NPAKTHYECKHX, YTO
CHOCOOCTBYET B JalbHEHIIIEM U3yUYEeHUIO CTEPEOMETPUH U ycremHoi cnade OI'D.

Pemarorcs cienyiomue 3aaaqu:

* OBJIAJICHUE CHCTEMOM MareMaTH4eCKUX 3HAHUW M YMEHMIA, HEOOXOAUMBIX IS IPUMEHEHHUS
B IIPAKTUYECKOM IEeATEITHPHOCTH, H3yUCHHS CMEKHBIX AUCIHUILINH, TPOJODKEHUST 00pa30BaHHS,

* ¢hopMUpPOBAHUE MHTEIICKTA, a TaKXKe JIMYHOCTHBIX Ka4eCTB, HEOOXOAMMBIX YEJIOBEKY IS
MOJTHOIICHHOM JKW3HH, Pa3BUBACMBIX MAaTEMAaTHUKOW: SICHOCTH W TOYHOCTH MBICTH, KPUTHIHOCTH
MBIIUJICHUS, WHTYUIUH, JIOTHYECKOTO MBIIUICHUS, D3JEMEHTOB alTOPUTMUYECKONW KYIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEICTABICHHM, CIIOCOOHOCTH K MPEOIOJICHUIO TPYIHOCTEH;

* ¢opMupOBaHUE NPEACTABICHUN 00 HIEAX M METOIaX MaTeMaTWKU KaK YHUBEPCAIbHOTO
SI3bIKA HAYKH U TEXHUKH, CPEJCTBA MOJICITHUPOBAHUS SBICHHUIA U TIPOIECCOB;

* BOCIHUTAHHE OTHOIIEHUS K MareMaTHKe KaK K YacTH OOIIeueloBEYeCKON KYIbTYpHI,
(dhopMupOBaHUE TOHUMAHUS 3HAYUMOCTH MAaTEMATHKH JUIsI HAyYHO-TEXHHYECKOTO TIporpecca.

Jlannast mporpamma peanusyetcs B 7, 8, 9 kiaccax.

MecTo npeaMeTa B Y4eOHOM IJIaHe:

Ha u3yuenue nannoro yueGHOTro mmpeamMeTa oTBoauTcs 2 yaca B 7 kinacce (70 yacoB B
Henenmo), B 8 kimacce (72 gaca), B 9 kiacce (68 gacos). Beero 210 wacos.

2. [lnanupyemble pe3yabTaThbl OCBOEHUsI y4eOHOT0 MpeaMeTa

[Iporpamma  obOecrieunBaeT  JOCTIIKEHHMsI  CIEAYIOIIMX  PE3yJAbTaTOB  OCBOEHUS
00pa3oBaTeIbHOM MPOTPaMMbI OCHOBHOTO OOIIIETO 00pa30BaHUSI:

JIMYHOCTHBIE:

y o0yuaromuxcs 0yayT copMHUpPOBaHbI:

® OTBETCTBEHHOE OTHOIIIEHHUE K YUEHHIO;

®TOTOBHOCTh U CHOCOOHOCTh OOYYalOIMXCS K CaMOPa3BUTHIO M €aMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMH K 0OYUEHHIO U MTO3HAHUIO;

® yMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOW M THCBMEHHOW peuw,
MMOHUMATh CMBICII TTOCTABIICHHOHN 3a7ady, BBICTPAaWBaTh apryMEHTAIIMIO, NMPUBOAMUTEH MPHUMEPHI U
KOHTPIIPUMEDHI;

® HavaJIbHBIC HABBIKH aJIalTal[ii B JHHAMUYHO U3MEHSIONIEMCS MHUPE;

® DKOJIOTHYECKAasi KyJIbTypa: IICHHOCTHOE OTHOIICHHE K TPUPOAHOMY MHUPY, TOTOBHOCTb
ClIeZIOBAaTh HOpMaM MPHUPOI00XPAHHOTO, 310POBLECOEPEratoIIEro MOBEICHUS;

¢ (hopMuUpoOBaHHE CITIOCOOHOCTH K SMOIIMOHATBHOMY BOCTIPHATHIO MaTEMATHIECKHX 00BEKTOB,
3a/1a4, peleHN, pacCyKICHNH;

® yMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT YUeOHOH MaTeMaTu4ecKoi e TeIbHOCTH;

® y YYaIIHUXCsI MOTYT OBITh C(HOPMUPOBAHBI:



® [IEpBOHAYAIbHBIC MPEACTABICHUS O MaTeMaTHYeCKOW HayKe Kak cdepe 4YeroBe4ecKOi
JesTeNbHOCTH, 00 dTamax e€ pa3BUTHSA, O €€ 3HAYMMOCTH JIJIsl Pa3BUTHS [IUBIIIN3AIINN;

® KOMMYHHKATHBHAsl KOMIIETEHTHOCTh B OOILEHUH U COTPYAHHUYECTBE CO CBEPCTHHKAMH B
o0pa3oBaTeNnbHON, YueOHO-MCCIeI0BATENbCKOM, TBOPUYECKON M IPYTUX BUJAX JAEATEIbHOCTH;

® KPUTUYHOCTH MBIIIJICHHS], YMEHUE PACTIO3HABATD JIOTUYECKU HEKOPPEKTHbIE BhICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

® KPEATUBHOCTh MBIIUICHUS, WHUIMATUBBI, HAXOJYUBOCTH, AKTHUBHOCTH TIPU PEIICHUU
apudmeTHuecKux 3a1a4.

MeTanpeamMeTHbie:

peryJsiTUBHbIE

o0y4aronuecst Hay4arTcsi:

¢ (hopMyIMPOBATh U YACPKUBATH yUEOHYIO 3a1a4y;

® BLIOMpaTh JEHCTBUS B COOTBETCTBMU C IOCTABJICHHOW 3ajaueid U YCIOBUSAMH €€ pe-
au3aluy;

® [UJITAaHUPOBATh MYTHU JIOCTHIXKEHUS LieJieil, 0CO3HAaHHO BbIOMpaTh Haubonee 3(pQexTuBHBIC
CHOCOOBI pelieHus Y4eOHbIX U TT03HABATENbHBIX 3a7a4;

® [IpE/IBUJIETh YPOBEHb YCBOCHUSI 3HAHUM, €I0 BPEMEHHBIX XapaKTEPUCTHUK;

® COCTaBIIATH IUIAH U MOCIIEA0BATEIbHOCTh ICHCTBUM;

® OCYIIECTBIIATH KOHTPOJIb 110 00Pa3Ily ¥ BHOCUTh HEOOXOUMBbIE KOPPEKTUBBI;

® 3JICKBATHO OLIEHUBATh MPABWJIBHOCTH WM OIIMOOYHOCTH BBHIMOJHEHHS y4eOHOI 3amauu, eé
O0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHNUS;

® CJIMYaTh CHOCO0 NEHCTBUS M €ro pe3ysbTaT C 3a/laHHbIM 3TaJOHOM C LENIbI0 OOHAPYKEHUS
OTKJIOHEHHMH M OTJIMYHMH OT ATaJIOHA,

odyuarouwuecs noyuam 03MOHCHOCHb HAYUUMbCA:

e onpeoenams Nnocie008amenbHOCHb NPOMENCYMOYHBIX Yenell U COOMEEemCmeyIouux um
oeticmeuti ¢ y4émom KOHeUHO20 pe3yibmama,

® npedsudems 803MONCHOCINU NOJLYYEHUS KOHKPEMHO20 pe3yibmama npu peuleHuu 3a0a4;

® OCywecmeasms KOHCIMAmupyrowui U npoSHOSUPYIOWUL KOHMPOIb NO pe3yibmamy u no
cnocoby oeticmausi;

® gbl0eAMb U HOPMYIUPOBAMb MO, YMO YCB0EHO U YMO HYICHO YC8OUMDb, ONpedeisimb Ka-
4ecmeo U ypoBeHs YC8OEHUS,

® KOHYEHMPUPOBAMs G0N0 Ol NPEOOONeHUs UHMELLEKMYANbHbIX 3AMPYOHEeHUltl U u3su-
YecKux npensimcmeut,

NO03HAaBaTeJIbHbIE

o0yyaromuecsi Hay4yarcs:

® CaMOCTOSITENIHO BBIJICISATH U (POPMYITHPOBATH MMO3HABATEIHHYIO 11E1Tb;

® IICTI0JIb30BATh O0IIME MPUEMBI peILICHHs 3a/1a4;

® IPUMEHSTh MPABUJIA U MOJIb30BATHCA UHCTPYKIUSAMH U OCBOEHHBIMU 3aKOHOMEPHOCTSIMU;

® OCYUIIECTBIISATH CMBICIIOBOE YTEHHUE;

® cO3/71aBaTh, IPUMEHSTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJEIH U
CXEMBI JIJISl pelIeHus 3a/1a4;

® CAaMOCTOSITENIBHO CTaBUTH IIENIH, BRIOUPATh U CO371aBaTh aqTOPUTMBI JIsl PEIIeHUsT YI4EeOHbBIX
MaTeMaTHYECKUX MpodIem;

® [IOHUMAaTh CYUIHOCTh AaJTOPUTMHMUYECKUX MpPEINUCaHUuil U yMeTb JAeWCTBOBaTh B COOT-
BETCTBUU C MPEIJIOKEHHBIM aJTOPUTMOM;

® [IOHUMATh M HMCIOJIb30BaTh MAaTE€MaTUYECKHE CPEJICTBA HATJSTHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U Jp.) ISl WILTIOCTpalluy, HHTEPIPETALUU, apryMEHTAIUN;

® HAXOJUTh B PA3JIMYHBIX HMCTOYHMKAX HH(OPMALMI0, HEOOXOIUMYIO IJsl pEeUIeHHs Ma-
TEMaTUYECKHUX MpoOJeM, U IPEICTaBIATh €€ B MOHATHON (popMe; IPUHUMATh PEIIeHUE B YCIOBUIX
HETOJIHOM U N30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(OpMaIu;

odyuarouueca noayuanm 03MOHCHOCHb HAYUUMbCA:

® YCMAHABIUBAMb NPUYUHHO-CIEOCMBEHHbIE CBA3U; CMPOUMb JI02UYECKUE PACCYHCOEHUs,
VMO3AKI0YeHUsL (UHOYKMUBHbIe, 0e0YKMUBHbLE U NO AHAN02UU) U BbIBOODL;



® hopmuposame yuebHyi0 U 00WENONb30BAMENLCKYI0 KOMNEMEHMHOCMU 6 001acmu Uuc-
NOAb306AHUS UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX mexHono2ull (MKT-komnemenmuocmu);
® gLOemb MAMeMamu4eckyro 3a0a4y 8 Opy2ux OUCYUNIUHAX, 8 OKPYIHCAIOWEL HCUSHUL,
® 8b108UCAMb 2UNOME3bl NPU PeuleHUuU Y4eOHblX 3a0ay U NOHUMAMb He0OXO0OUMOCMb UX
npoGepKu;
® NJIAHUPOBAMb U OCYUIeCMBIAMb O0esIMeNbHOCHb, HANPAGIEeHHYI0 HA peuieHue 3a0ad uc-
C1e008amenbCK020 Xapaxkmepa,
® 8blOUpaAmMb HAUbOIee PAYUOHAIbHBLE U AP PekmusHble CnOCoObI peuleHUs 3a0a4;
® UHMeEpNpeMuposams UHGOPMayulo (CMpyKmypupoeams, nepesooums CHIOWHOU MeKCm 6
maobauyy, npe3eHmoamy NOIyYeHHYI0 ungopmayuto, 8 mom uucie ¢ nomowvio UKT);
® oyeHusams UHGoOpMayUIo (KpUmMuyeckas oyeHKd, OYyeHKa 00CmMoBepHOCIU);
® YCIMAHABIUBAMb  NPUYUHHO-CIEOCMBEHHblEe  C6A3U,  BbICMPAUBAMb  PACCYIHCOCHUS,
0000WeHUs1;
KOMMYHUKATHBHbIE
o0yyJaronuecs HaAy4aTcs:
® OpPraHN30BbIBaTh y4e€OHOE COTPYAHHUYECTBO UM COBMECTHYIO JESATEIBHOCTh C yUYUTENEM H
CBEPCTHUKAMHU: ONPENIEISTh eI, PACHpeaesaTh (DYHKIIUU U POJIM yYACTHUKOB;
® B3aMMO/ICHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI PabOTHI; pabOTaTh B TPYIIE: HAXOIUTh
of1Iee pemeHre 1 pa3peniarb KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIMK M y4éTa HHTEPECOB;
clymath naptaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAauBaTh CBOE MHEHUE;
® [I[POTHO3UPOBATH BO3HUKHOBEHHE KOH(MDINKTOB NP HATMYUHU PA3HBIX TOUYCK 3PCHUS;
e pa3pemiaTh KOHGIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U IMO3UIINN BCEX YIaCTHUKOB;
® KOOPJIMHUPOBATH ¥ PUHUMATH PA3JIUYHBIC IO3UIIUN BO B3aUMOICHCTBUY;
® APTYMCHTHPOBATh CBOKO TO3UIIMI0 W KOOPJAMHHPOBATH €€ C TO3WIMSIMH TapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON AESITEILHOCTH.
IIpexmeTHbIe:
BrInycKHUK HayuuTCs (110 pasjeniaM y4eOHOro mpeMeTa):
['eomerpuyeckue Gurypsl
OnepupoBars Ha 0a30BOM ypOBHE OHATHUSAMU F€OMETPUUECKUX PUTYD;
U3BIIEKaTh MHPOPMAILIUIO O TEOMETPUUECKUX (PUrypax, MPEICTaBICHHYIO Ha YepTeKax B SIBHOM
BUJIC;
MPUMEHSTh JIJIS pelIeHUs 3a7a4 TeOMeTpruiecKue (akThl, €CIU YCIOBUS UX MPUMEHEHUS 3aaHbl
B SIBHOH (opMe;
peliaTh 3a1a4 Ha HaXOXKACHHE TEOMETPUUYECKUX BEIMYMH 10 00pa3IiaM Uiu allfOPUTMaM.
B moBceHEBHOM KU3HU U IPU H3YICHUH JPYTHX TIPEIMETOB:
MCIIONB30BaTh CBOMCTBA T€OMETPUUECKUX (GUTYP JUISl pELISHHS THUIIOBBIX 3a/1a4, BOZHUKAIOIINX B
CUTYAIIMSIX MTOBCEIHEBHOM KH3HHU, 33]1a4 TPAKTHUECKOTO COJICPIKAHUS.
OtHoOmEeHus
OnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSMHU: PAaBEHCTBO (pUTyp, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOJIILHUKOB, MApaUIETbHOCTh MPSIMBIX, MEPIEHAUKYISIPHOCTD MPSIMBIX, YIJIBI MEXAY MPSIMBIMU,
MIEPIICHIUKYIISAP, HAKJIOHHAS, TIPOSKIIUS.
B noBceaHeBHOM KU3HU U IPU U3YYCHUH JPYTUX MPEAMETOB:
WCIIOJTb30BaTh OTHOIICHHUS JUIS PEIICHUS TPOCTEHIINX 3a]1a4, BOSHUKAIOIINX B PEATbHOM KU3HHU.
W3mepeHus 1 BBIYUCICHUS
BBITIOTHATE M3MEpPEHHE JITUH, PACCTOSTHHUN, BEJUYHH YIVIOB, C ITOMOIIBI0O WHCTPYMEHTOB JUIS
W3MEpEHUH JIUTMH U YIIIOB;
NPUMEHSTh (OPMYITBI TIEpUMETpa, IUIOMAAN ¥ 00beMa, IIOMAJH IOBEPXHOCTH OTACITBHBIX
MHOTOTPAaHHUKOB TIPY BBIUYUCIICHHSIX, KOTJ]a BCE JaHHBIC UMEIOTCS B YCIIOBHH;
npuMeHsTh Teopemy [Tudaropa, 6a30BbIe TPUTOHOMETPUICCKUE COOTHOIICHUS TSI BRIYUCIICHUS
JUIUH, PACCTOSIHUM, IJIOIIAIEN B MIPOCTEUILINX CIIydasiX.
B moBceTHEBHOM KH3HU U ITPH H3YICHUH JPYTUX MPEAMETOB:
BBIUHCIISTh PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CHUTYaIUSAX, TUIOMATH B MPOCTEHUIINX
CIIy4asix, MPUMEHATH (POPMYITBI B TIPOCTSHININX CHTYAlUSX B TIOBCETHEBHOM KU3HHU.




I'eomeTpuyeckue nocTpoeHus

N300pakars TUMOBBIC TWIOCKHE (GUTYPHI U (DUTYpBI B MPOCTPAHCTBE OT PYKH U C TIOMOIIBIO
MHCTPYMEHTOB.

B noBceHEBHOM KU3HU U TIPU U3YYCHUH IPYTHUX MPEIMETOB!

BBITOJIHATH MMPOCTEHININE TOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEaTbHOM JKU3HHU.

['eomeTpuueckue mpeodpa3oBaHHs

Crpouts GuUrypy, CAMMETPHYHYIO JAaHHOW (PUType OTHOCUTEIBHO OCH U TOYKH.

B noBceiHEBHO# KU3HU U IPU U3YYCHUU JPYTUX MPEIMETOB:

pacIio3HaBarh JABWKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

pacrio3HaBaTh CHMMETPUYHBIC (UTYPBI B OKPY)KAIOIIEM MHUPE.

BekTopsl 1 KOOpAMHATHI Ha MJIOCKOCTH

OnepupoBars Ha 0a30BOM YPOBHE TIOHSATHSIMH BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA
Ha YUCII0, KOOPAMHATHI HA TIOCKOCTH;

OIPENeNIATh TNPUOIMKCHHO KOOPAMHATHI TOYKH 10 €€ H300paKEHHI0 Ha KOOPIWHATHOU
TUTOCKOCTH.

B noBceiHEBHO# KU3HU U IPU U3YYCHUU JPYTUX MPEIMETOB!

UCTIONIB30BaTh BEKTOPHI JUIA PEUICHUS MPOCTEHIIMX 3aJad Ha ONpeAeiICHHE CKOPOCTH
OTHOCHUTEJIEHOTO JIBHIKCHUSI.

Buinycknux nonyyum 603modcHocms Hayuumucs (0 pasaenam yaeOHOTO MPeMeTa):

['eomerpuueckue Gurypsi

Onepupoeamv NOHAMUAMU 2eOMEeMPUYECKUX Puayp;

U361eKAmMb, UHMEPNPEMUPOsams U NpeodpPazoebléams UHOOPMAYUI0 O 2eOMEMPUECKUX
Queypax, npeocmasieHHyI0 Ha YepmedrHcax,

NPUMEHSAMb 2eomempuyeckue (akmol Ol peuleHus 3a0ay, 68 mom uucie, Npeonoiaeaoujux
HeCKOIbKO WA208 PeUeHUsl;

Gopmynuposams 6 NPOCMEUUUX CIYYasx CGOUCMEA U NPUHAKU pueyp;

00KA3bI8AMb 2eOMeMmpUudecKue YmeepicoeHus,

enlademsv  cmaHoapmHou  Klaccugukayueu — NIOCKUX — Queyp  (mpeyeonvHUKo8 U
Yemulpexy20ibHUKOB).

B noBceIHEBHO# KU3HU U TIPU U3YYCHUU JIPYTUX MPEIMETOB:

UCNONb3068AMb  CEOUCMBA  2eOMempuyYecKux queyp O0as peulenus 3a0ay NpaAKmuyecKozo
xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.

OTHOMIEeHUS

Onepuposamv NOHAMUAMU. PABEHCMBO Queyp, pasHvle Gueypbl, PAGEHCMBO MPeYeOIbHUKOS,
napanieibHOCmy NPSMbIX, NePREeHOUKVISAPHOCb NPAMBIX, Velbl MEHCOY NPAMbIMU, NePReHOUKVISAD,
HAKJIOHHASA, NpoeKyus, noooodue gueyp, no0ooHble Pucypsl, NOOOOHbBIE MPEY2ONbHUKU,

npumensams meopemy Daneca u meopemy 0 npoONOPYUOHATLHIX OMPE3KAX NPU peulenuy 3a0ad;

Xapakmepuzoeams 63aUMHOE PACNOLONCEHUE NPIMOU U OKPYIHCHOCTIU, O8YX OKPYICHOCMEIL.

B moBceIHEBHOM KU3HU U TP U3YYCHUHU JAPYTHX MPEIMETOB:

UCNONL306AMb OMHOWLEHUSL ]I PeUleHUsl 3A0ay, 03HUKAIOWUX 8 PedIbHOU HCUZHU.

W3mepeHus ¥ BHIUHCIICHUS

Onepuposéamv npedcmasieHusmMu o OauHe, niowaou, obveme Kax eerudunamu. llpumenamo
meopemy [lugpazopa, ghopmynvl niowaou, odvema npu peweHuu MHO2OUA208blX 3a0ay, 8 KOMopblx
He 8ce OaHHble NPeOCMABIeHbl A6HO, a MpebyIom GbluUCIeHUll, Onepuposams Oonee WUPOKUM
KOU4ecmeom Gopmyn Onunbl, R10waou, 0o0vema, BbIYUCTAMb XAPAKMepUCmuKu KOMounayui hucyp
(OKpysrcHOCmEll U MHO20Y20NbHUKOB) BbIYUCTAMb PACCMOSHUA MexcOy ueypamu, npumeHsams
mpuzoHomempuyeckue @Gopmynvl Ol BbIYUCTIEHUl 6 0ollee CLONCHbIX CIYyHasx, HpPoBOOUNb
8bIUUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCU,

nPOBOOUNb NPOCMble BLIYUCTIEHUS HA 00bEMHbIX MeNax;

Gopmynuposams 3a0ayu Ha 8bIYUCTEHUe OJIUH, NIowadell U 00beMOo8 U peulams Ux.

B noBceHEBHO# KU3HU U IPU U3YYEHUHU JAPYTUX MPEIMETOB:

NPOBOOUMb BbIYUCTIEHUS HA MECIHOCIU,

NPUMEHAMb (DOPMYIbl NPU BbIUUCTEHUAX 6 CMENCHbIX VUeOHbIX npeomMemax, 8 OKpyjicaroueu
oeticmeumenbHOCMu.




I'eomeTpuyeckue nocTpoeHus

H3o06pasicams ceomempuyeckue guzypol no mekcmogomy u CUMBONbHOMY ONUCAHUIO,

CB0O0OHO ONEepupo8amd YEePMeNHCHLIMU UHCMPYMEHMAMU 8 HECNLONCHLIX CIVYASIX, GbINOJHAMb
NOCMPOeHUs. MPey2oibHUKO8, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUL YUPKYIeM U JUHELKOU
U nPpo6OOUMb NpoCmeluiue UCCIe008aHUs YUCIA PeUuleHUU;

usobpasicamv munogvle NJIOCKUe @Gueypvl U 0O0beMHble mela ¢ NOMOWbIO NPOCMEeUX
KOMNbIOMEPHBIX UHCMPYMEHNOE.

B noBceHeBHOM XKU3HU U MTPU U3YUESHUU JPYTUX MPEAMETOB:

BbINONHAMb NPOCMeENUiUe NOCMPOEHUsL HA MECIHOCMU, HeODXOOUMble 8 PEeaNbHOU HCUSHU,

OYeHUB8AMb pazmepsl peaibHblX 00bEKMOo8 OKpYyHcaoue2o Mupa.

[IpeoOpazoBanus

Onepuposamv nousmuem O8UNCEHUs. U NPeoOpPa306aHus noooodus, 61aoemv npuemamii
nocmpoenus. Queyp ¢ UCHONL30BAHUEM OBUNCEHUNl U NPeodpa308aHull nododus, NPUMEHIMb
NOyYeHHble 3HAHUSA U ONbIM NOCMPOEHUL 8 CMENCHLIX NpeoMemax U 8 DedalbHblX CUMYayusx
OKpYJHCarowe2o Mupa,

cmpoums gueypy, noO0OHYI0 OAHHOU, NOIL308AMBCA CEOUCMBAMU NOO0OU 0151 0OOCHOBAHUS
ceolicme ueyp;

NPUMEHSAMb CBOUCNEA OBUNCEHULL 0151 NPOBEOEHUs NPOCIeNUUX 000CHOBAHULL CBOUCE hulyp.

B noBceHEBHOM KU3HU | NTPU H3YICHUH JPYTUX TPEAMETOB:

NPUMEHSAMb CBOUCMBA OBUICEHUL U NPUMEHAMb No000Ue OJist NOCMPOEHUL U 8bIYUCTEHUI.

BekTops! U KOOpMHATHI HA TUIOCKOCTH

Onepuposams NOHAMUAMU 8EKMOpP, CYMMA, PAZHOCMb 6EKMOPO8, NpoussedeHue 6eKmopa Ha
YUCTIO, Y20l MeNHCOY 8eKMOPAMU, CKATAPHOE NPoU3gedeHUe 8eKmMopos, KOOPOUHAMbl HA NIOCKOCHU,
KOOpOUHAmMbl 6eKMopa,

BLINONHAMY  OeliCmEUsl HAO BeKMOpaMU (CNOJCEeHUe, BblYUMAHUE, YMHOMCeHUe HA YUCTO),
BLIYUCTAMb  CKANAPHOE Npou3gedeHue, Onpeoelsims 8 HPOCMeUWUXx CAy4asax Yeoil MenHcoy
BEKMOPAMU, BbINONHAMb PANIONCEHUE BEKMOopa HA COCMABIAIOWUE, NPUMEHAMb NOYUEHHbIE
3HaHUs 8 (husuKe, NOAL30BAMBCA HOPMYIOU BLIYUCTEHUS DPACCMOAHUL MeNCOy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPAGHEHUs pu2yp 05 peueHus 3a0ay;

NPUMEHAMb 6eKMOPbl U KOOPOUHAMbL OJisl PeuleHUs 2eOMempuieckux 3a0ay Ha 6blyucieHue
OJIUH, Y2ll08.

B nmoBcenHeBHOM XU3HU U MTPU U3YUCHUU JPYTUX MPEAMETOB:

UCNONBL306aMb NOHAMUS 6EKMOPOS8 U KOOPOUHAM O peuleHus: 3a0ay no Qusuke, ceocpaduu u
Opy2um yueOHbIM npeoMema.

Uctopusa maremaruku

Xapaxmepuzoeams 6K1A0 GbLOAIOWUXCA MAMEMAMUKO8 6 pa3eumue MAmemMamurku U UHbIX
Hayunwix oonacmetl;

HOHUMAamb polib Mamemamuxu 6 pazsumuu Poccuu.

Metonn MaTeMaTUKH

Hcnonv3ys usyuennvie Memoovl, nposooums 00KaA3amenbCmao, 8bINOIHAMb ONPOBEPICEHUE ),
8bI0UPaAMb U3YUEeHHBLE MEMOObL U UX KOMOUHAYUY OJisl peuleHUs MamemMamu4eckux 3a0ad,
UCNONb306aMb MamemMamuyeckue 3Hanus 0Jis ONUCAHUSL 3aKOHOMEPHOCMElL 8 OKpYicarouel
OelicmeumenbHOCmu U NPOU38E0eHUX UCKYCCMEa,

NPUMEHAMb npocmeliuiue NPoSPAMMHbIe CPEOCMBA U dNeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl nPU peueHuU MamemamuyecKux 3a0ay.

Buinycknux nonyyum 603modicHocmb Hayuyumuvca 8 7-9 kaaccax 01 YCneutHo2o npoooadceHus
0bpa3osanus Ha y2myO1eHHOM YPOBHe

DIEeMEeHTHI TEOPUH MHOKECTB M MATEMATUYECKOW JIOTUKU

C60600H0 onepuposams 7 NOHAMUAMU: MHONCECHBO, XAPAKMEPUCMUKU MHONCECMEA, dTIeMeHM
MHOJCECm8a, nycmoe, KOHeuHoe U 6eCKOHeuH0e MHONCECMB0, NOOMHONCECMB0, NPUHAOLEHCHOCTD,
BKIIOUEHUE, PABEHCIBO MHONMCECTE, CNOCODbI 3A0aHUE MHOXMCECTEA,

3a0a8amov MHONCECMBA PAZHLIMU CHOCOOAMU,

npoGepsimbs GbINOIHEHUe XAPAKMEPUCTNIUYLECKO20 C8OUCMBA MHOXMCECMEA,

3HamMb onpedenenHue NOHAMUS, 3HAMb U YMemb 00KA3bI8AMb CGOUCMEA (NPU3HAKU, eCiU OHU




ecmyv) NOHAMUSL, XapaAKmepu308ams C8s3uU ¢ OpyeumMu NOHAMUAMU, NPEOCMABIsisi 0OHO NOHAMUE KAK
4aACMyb YENOCMHO20 KOMNILEKCA, UCHONIb308AMb NOHAMUE U €20 CE0UCMEA NPU NPOBEOEHUU
paccysicoerutl, 00KA3amenbCmas, peulenuu 3a0au.

CB0O0OHO ONEPUPOBAMb NOHAMUAMU. 8bICKA3bIBAHUE, UCHUHHOCTb U TOHCHOCHb BbICKA3bIBAHUS,
CHLOJICHbIE U NPOCMble BbICKA3LIBAHUS, OMPUYAHUE BbICKA3bIBAHUU, UCMUHHOCMb U JONCHOCMb
VMBEPIHCOeHUss U €20 OMPUYAHUs, ONEpayuu HAO BbICKA3bIGAHUSMU. U, WU, He, YCI08Hble
8bICKA3bIBAHUS (UMNIUKAYULL),

CMpOUMb BbICKA3bIBAHUSL C UCHOIL30BAHUEM 3AKOHO8 All2eOpbl BbICKA3bIBAHUIL.

B noBceHEBHOM KU3HU U TP U3YUCHUH JPYTHUX MPEIMETOB:

CTPOMTB PACCYKIICHHS HA OCHOBE UCIIOIb30BaHUS MPABHII JIOTUKH;

UCIIONIb30BaTh MHOXECTBA, OIMEpalli C MHOXKECTBaMHU, WX rpaduueckoe MpeaCTaBICHUE IS
OIMCaHMsI PeaTbHBIX MPOIECCOB U SBJICHHA, TIPU PEIICHUH 3a/1a4 IPYTUX YICOHBIX MTPEIMETOB.

Yucna

C80000HO onepuposams NOHAMUAMU: HAMYPAILHOE YUCLO, MHONCECMBO HAMYPATbHbIX YUCEI,
yenoe 4UCio, MHONMCECMBO YenblX uucel, 00bIKHO8eHHAs OpO0b, Oecamuunas Opobb, cMeulaHHoe
YUCNIO, PAYUOHATLHOE YUCTO, MHONCECMBO PAYUOHAIbHBIX YUCEN, UPPAYUOHANbHOE YUCTO, KOPEHb
cmenenu N, OeUCMBUMENbHOE YUCLO, MHOXMCECMBO OeUCMBUMENbHbIX YUCel, 2eoMempuiecKkas
uHmMepnpemayus HamypaibHeiX, YeivlX, PAYUOHATbHbIX, OeUCMBUMETbHbIX YUCEL,

HOHUMAMb U 0OBACHAMb PASHUYY MeHCOY NOZUYUOHHOU U HENO3UYUOHHOU CUCMEMAMU 3anucu
yucen,

nepesooums Yucia u3 0OHOU CUCEMbl 3aNUCU (CUCTEMbl CHUCTEHUsL) 8 OPYEYIO,

00Kazvleams U UCNONbL306AMb NpusHaku oerumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmer u
npoussedeHus yucel npu 8bINOIHEHUU BbIYUCTIeHUT U PeUEeHUU 3A0aY,

BbINONHAMb OKPY2lleHUe PAYUOHALHBIX U UPPAYUOHATLHBIX YUCEL C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMD OeliCMBUMEeNbHbLE YUCLA PAZHLIMU CNOCOOAMU,

VROPAOOYUBAMb YUCIA, 3ANUCAHHblE 8 6UOe OOBLIKHOBEHHOU U O0ecAmuuHol Opodu, yucia,
3anuUcanHble ¢ UCNOIb30BAHUEM APUPMEMUUEecKo20 K8AOPAMHO20 KOPHS, KOpHell cmeneHnu Oonvuie
2;

naxooums HOI u HOK uucen paznvimu cnocobamu u ucnoivb308ams ux npu peueHuu 3a0ay,

BbINONIHAMb  GbIYUCICHUSL U NPEOOPA308AHUSL  BIPANCEHUU, COOEPAHCAWUX  OeUCMBUMETbHbLE
Yucia, 8 MOM 4ucie KOpHU HAmypaibHblX Cenenell.

B noBceIHEBHO# KU3HU U IPU U3YYCHUU JIPYTUX MPEIMETOB:

BbINONHAMb U OOBACHAMb Pe3YIbMamvl CPAGHEHUS Pe3YIbMamos BbIHUCIEHUN NPU peuleHUU
NPAKMUYecKux 3a0ay, 6 mom Yucie NPUOIUNCEHHBIX GbIMUCTEHUL, UCHONb3YL pa3Hble CNOCOoObl
CcpasHeHul,

3anUCHIBAmb, CPABHUBAMb, OKPY2ISINb YUCTI08bLE OAHHbIE PEAIbHBIX GETUHUH C UCTOTb308AHUEM
PA3HBIX CUCMEM USMEPEHUSL,

cocmasisims U OYEeHUBAMb PA3HbIMU CHOCOOAMU YUCLOBblEe BbIPANCEHUSI NPU  PeuleHUU
NPAKmMudecKux 3a0ay u 3a0ay u3 Opyeux y4eoHvlx npeomemos.

ToxaecTBeHHBIE TPeoOpa3OBaHUS

C60000H0 onepuposamsv NOHAMUAMU CMENEHU C YelbIM U OPOOHBIM NOKA3AmMenem,;

8bINOIHAMb OOKA3AMENbCIMBO CEOUCE CMEeNeHU C YelblMU U OPOOHbIMU NOKA3AMENIMU,

ONnepupoamv NOHAMUAMU «OOHOUNEHY, «MHO2OYLEHY, «MHO20YNIeH C OOHOU NepeMeHHOLL,
«MHO20YJIeH C HeCKONbKUMU NePEeMEHHBIMUY, KOIPDuyUueHmbl MHO20UIeHd, « CMAHOAPMHAsL 3aNUCh
MHO20YNEeHAy, CMeneHb 0OHOUIeHA U MHO2OUIeHA,

CB0000HO 81a0emb npuemamu NPeodPA308anUs YervlX U OPOOHO-PAYUOHATLHBIX BbIPANCEHULL,

BbINONHAMb PA3LONHCEHUE MHO2OUTIEHO8 HA MHONCUMENU PA3HBIMU CNOCOOAMU, € UCHONIb308AHUEM
KOMOUHAYUIL pA3TUYHBIX NPUEMO8;

ucnonvzosams meopemy Buema u meopemy, obpamuyio meopeme Buema, ons noucka xopmeu
K8AOPaAmHo20 mpexyjieHa u OJisi peuleHus: 3a0ad, 8 mom yucie 3a0ay ¢ napamempamu Ha OCHOGe
K8AOPAMHO20 MPEXUTIEHA;

8bINOIHAMb OelleHUe MHO20YIeHA HA MHO20UIeH ¢ OCIAMKOM,

00KA3b18aMb CEOUCMEA KAOPAMHBIX KOPHElU U KOpHel cmenelu N;

8bLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUJUX KBAOPAMHbBIE KOPHU, KOPHU Cmenenu N;



CB0O0OOHO — Onepuposamsv NOHAMUAMU — «MOHCOECMBO», «MONCOECMEO HA MHONCECEBEN,
«ModKcOecmeeHHoe Npeodpa308anHue);

BbINONHAMb PA3IUYHBLE NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPHCAUUX MOOYIU” ) ~ '

B noBceHEBHOI KU3HU U IPU U3YYCHUU JAPYTUX MPEIMETOB!

BbLINONIHAMb — NPeoOPA308aHUsi U  Oelicmeus ¢ OYKBEHHbIMU  BbIPANCEHUAMY, YUCTOBblE
KO3 huyuenmol KOMOPHIX 3aNUCAHBL 8 CMAHOAPMHOM 8UOE,

BbINONIHAMb NPE0OPA306AHUL PAYUOHATILHBIX BbIPANCEHUL NPU PEUeHUU 3a0ay OpYeux y4eOHbIX
npeomemos,

BbINONHAMb NPOBEPKY NPABOON000OUSL PUBUUECKUX U XUMULECKUX (OPMYI HA OCHOBE CPABHEHUs
pazmepHocmell U 8aJ1eHMHOCMEl.

YpaBHEHMS U HEPABEHCTBA

C80000HO onepuposamv NOHAMUAMU: YPAGHEHUE, HePABEHCMEO, PABHOCUNIbHbIE YPAGHEHUs U
HepaseHCcmaa, ypasHeHue, A61AI0ueecs C1edCmsuem Opy2o2o YpasHenus, YpasHeUus, PaeHOCUIbHbIE
Ha MHOJCeCcmee, paeHOCUIbHbLE NPe0OPA3068AHUSL YDAGHEHU,

pewams pasuvie 8UObL YPAGHEHUl U HEPABEeHCME U UX CUCMEM, 8 MOM Hucie HeKomopvle
ypaenenus 3 u 4 cmeneneti, OpoOHO-PAYUOHATBHBIE U UPPAYUOHATbHBLE,

3Hamv meopemy Buema o5 ypasnenuii cmenenu vluie 6Mmopoi;

NOHUMAMb CMbICIL MEOPeM O PABHOCUILHBIX U HEPABHOCUTLHBIX NPe0OPA306AHUSX YPAGHEHULL U
yMemb ux 00KA3bI8AMmb,

61a0ems PA3HbIMU MEeMmOOAMU peuleHUust YPAGHEHUll, HepaBeHcme U UX Cucmem, ymembs
8b10Upamv Memoo peuieHus U 060CHOB8bIBAMb CBOl 8b1O0D;

UCNONL306AMb  MEMOO UHMEPBAN08 Ol peuleHuss HePAGeHCmS, 6 MOM uucie OpOOHO-
PAYUOHATILHBIX U BKTIOUAIOWUX 8 CEO51 UPPAYUOHATIbHBIE BbIPANCEHUSL,

pewams  aneedpauyecKue YpasHeHUsi U HepaGeHcmed U Uux CUucmemvl ¢ napamempamu
aneebpaudeckum u epaguyeckum memooamu,

611a0ensb pa3HbLIMU MemoO0amu OOKA3amelbCmeda HepaseHCme;

pewams YpasHe sl 8 YervlX YUCIAX,

u300padicamv MHOJCECMEa HA NIOCKOCMU, 3a0dsaembvle VPAGHEHUAMU, HEPAGEHCEAMU U UX
cucmemamu.

B nmoBcenHeBHOM XU3HU U MTPU U3YUCHUU JPYTUX MPEAMETOB:

cocmasisims U peuams YpaeHeHus, HepaseHCmad, Ux CUCembl Npu peuwleHuu 3a0ay Opyaux
VueOHbIX NpeoMemos;

BbINONHAMbG OYEHKY Npasoonododus pe3yibmamos, NOLyuaemMblX NpU peuleHuu pasiuyHblxX
VPABHEHUl, HEPABEHCME U UX CUCIEM NPU PEUEHUU 3A0ay OpYeUX Y4eOHbIX NPpeoMemos;

coCmasisims U peulams YpaeHe s U HepaseHcmed ¢ NApamMempamu npu peuweHuu 3a0ay Opyaux
VueOHbIX NpeoMemos;

cocmasisims YpasHeHue, HepaseHCmeo Uil UX CUCMeMY, ONUCLIBAoWUe PedlbHyI0 CUMYayuro
UIU NPUKTAOHYIO 30ay, UHMEPNPEMUPOBAMb NOTYYEHHbLE PE3)YIbMAmbl.

DyHKIUMU

C80000HO  onepupoéamv — NOHAMUAMU.  3AGUCUMOCTIb,  (DYHKYUOHANbHASL  3A8UCUMOCTID,
3a8ucumas U He3asUCUMas nepemeHHvle, QYHKYUs, Cnocodvl 3a0anus QyHKYuu, apeymesm u
3HaueHue QyHKYuu, o61acmb OnpedeneHusi U MHONICECMBO 3HAYEHUs QYHKYUulU, HYIU QYHKYUu,
NPOMENCYMKU ~ 3HAKONOCHOSHCMBA, MOHOMOHHOCMb  (DYHKYuY, Hauboivulee U HAUMEHblUlee
3HAYeHUs, YemHOCMb/HeyemHOCmb (QYHKYUU, NepuoouyHocms @yukyuu, 2epagux @dyuxkyuu,
BEPMUKANbHAS, 20PUSOHMAIbHAS, HAKIOHHASL ACUMNIMOMbL, 2PADUK 3A8UCUMOCIU, He AGNAI0ULeliCs]
@yukyuetl,

cmpoumv epaguxu QyHKYull. AUHEeUHOU, K8aopamuiHou, OPOOHO-TUHEUHOU, CMEeneHHOU Nnpu

=V] .
PA3HBIX 3HAYECHUAX noKazameiisl CIeneHu, y I y

ucnonv30eams npeobpazosanus epapura gyuxyuu” ~ (%) Ana nocmpoenus epaguros gymxyuii

y:af<kx+b) +c'

L
aAHAIU3UPOBAamMs c8oUCMEa QYHKYUll u U0 2pagpuxa 6 3a8UcCUMoOCmu Om napamempos;
8000010 onepuposama NOHAMUAMU: noCc1e008amenbHOCb, 02paHU4eHHas

I’lOCJZ€008am€JZbHOCmb, MOHOMOHHO 603pacmarouias (yébl@dmmaﬂ) I’lOCJZ@dOSClmQJZbHOCmb, npede/z



nocned08amenbHOCHu, apugmemuyeckas  npozpeccus, 2eomempuyeckas — npocpeccus,
Xapakxmepucmuyeckoe C80LUCMB0 apupmemuyeckoll (2eomempuyeckoll) npoepeccuu;

UCNONB308AMb MEMO0 MAMEMAMuYecKkol UHOYKYuU O 8618004 (Hopmyl, O0KA3AMeNbCmed
PABEHCME U HEPABEHCME, PeuleHUs 3a0ad HA QeTUMOCb,

Uccne006amy nocied08amenrbHOCMU, 3a0aHHble PEKYPPEHMHO,;

pewams KOMOUHUPOBAHHbBLE 3a0AYU HA APUPMEMUYECKVIO U 2eOMEMPULECKYI0 NPOZPeCCUll.

B moBcerHEBHOM )XKH3HU U NTPU U3YYCHUU JPYTUX MPEAMETOB:

KOHCIMpyupogams U UCCied08ams @QYHKYul, COOMEEMCmMEYIouue pealbHblM Npoyeccam u
ABNEHUAM, UHMEPNPEMmuUpo8amy NOIYYeHHble pe3yIbmamvl 6 COOMEEeMCmMEUU cO CHeYu@uKo
uccnedyemo2o npoyecca Uil 671eHUs.,

UCNONBL3068aMb 2paAPUKU 3a8UCUMOCTEN 015 UCCIEe008ANUSL PEATIbHbIX NPOYECCO8 U ABLEHUL,

KOHCMPYUposams U Ucciedo8amsv QYHKYuu npu peueHuu 3a0ay opyeux y4eOHvlx npeomemos,
UHMEPNPemupo8ams NOJYYeHHble pe3Vibmamsl 6 COOMBEMCMEUU co CHeYu@ukol y4yebHo2o
npeomema.

CrartucTuka u Teopusi BEPOSTHOCTEH

C60000HO oOnepuposamev NOHAMUAMU. CMOAOYambvie U Kpyeogvle Ouazpammbvl, maoIuysl
OaHHbIX, CpeoHee apugmemuyeckoe, MeOUaHa, Haubonvbulee U HAUMeHbUlee 3HAYEHUs BblOOPKU,
Pazmax eblOoOpKu, OUCNEPCUst U CMAHOApPmMHoe OMKIOHEeHUe, CLYYAUHASL USMEHYUBOCTD,

gblOupams  Haubonee YOOOHbIL Cnocob npedcmasienus uUHGOpMayuy, ao0eK8amHbvlll ee
CBOLICMBAM U YeNAM AHATU3A,

BbIUUCTIAMb YUCTOBbLE XAPAKMEPUCMUKY 8b1OOPKU;

CB0DOOHO  Onepuposamv NOHAMUAMU. PAKMOPUAL YUCLA, NEePEeCMAHOBKU, COYemanus u
pazmewjenus, mpeyonrvHuk Ilackans;

CB0OOOHO Onepuposams NOHAMUAMU: CAVYAUHBIL ONbIM, CIAYYAUHBLL GblOOP, UCHbIMAHUE,
aleMeHmapHoe  cayyaiHoe cobvimue (UCX00), Klaccuueckoe onpeoeieHue  8eposmHOCmU
CAYHAUHO20 COObIMUS, ONnepayuu HAO CAVHAUHLIMU COOLIMUAMU, OCHOBHBIE KOMOUHAMOPHbIE
Gopmynbi;

CB0OOOHO Onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CIAYYAUHBLL GbLOOP, UCHbIMAHUE,
aleMenmapHoe  ciyyainoe cobvimue  (UCX00), Klaccuueckoe OnpeoeleHue  8eposmHOCmU
CAYHAUHO20 COObIMUS, ONnepayuu HAO CAVHAUHLIMU COOLIMUAMU, OCHOBHBLE KOMOUHAMOPHbIE
dopmynvl;

3HAMb NPUMEPBL CAYYAUHBIX GEIUYUH, U GBIYUCIAMb UX CIAMUCMUYECKUE XAPAKMEPUCTUKU,

UCNONBL3068AMb POPMYIbL KOMOUHAMOPUKU NPU PeUeHUU KOMOUHAMOPHBIX 3a0al;

pewams 3a0auu Ha 8bIYUCTEHUE BEPOSIMHOCIU 8 MOM YUCLE C UCNOIb308AHUEM POPMYIL.

B moBceHEBHOM KU3HU U ITPU H3YICHUH JPYTUX TPEAMETOB:

npeocmasisims UHGOPMAYUI0 O PeabHblX NPOYEeccax U SAGIEHUSX CNOCOOOM, AQEeK8AMHbIM ee
CBOLICMBAM U Yelu UCCTIe008aHUS,

AHATUBUPOBAMD U CPABHUBAMb CMAMUCIIUYECKUE XAPAKMEPUCTIUKU 8blOOPOK, NOMYYEHHLIX 8
npoyecce peuieHus NPUKIAOHOU 3a0ayu, U3YYeHUs PedalbHO20 AGNeHUs, peuleHUs 3a0aiu U3 opyeux
VueOHbIX NpeoMemos;

OYEeHUBAMb 8ePOSMHOCIb PEAIbHbIX COOBIMULL U A6IEHUL 8 PA3TUYHBIX CUMYAYUSIX.

TekcToBbIC 3a/1aun

Pewamo npocmoie u crodcuvie 3a0auu, a maxice 3a0a4u NOBbIUEHHOU MPYOHOCTU U BbLOETSMb
UX Mamemamuyeckyo 0CHOBY;

pacno3nasams pasHvle 8U0bl U MUNbL 3404y,

UCNONb306AMb  pA3Hble KpAmKUe 3anucu Kak MOOelu MeKCMO8 CIONCHLIX 3adad u 3aday
NOBBIUEHHOU CIONCHOCU OJIsl NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHus 3a0ay, 6bloupamo
ONMUMATLHYIO OJIA pACCMAMPUBAEMOU 8 3a0ade CUMyayuu MoOelb mekcma 3a0adu;

paziuuams Mooeilb MmeKCma U MoO0elb peuleHuss 3a0adu, KOHCMpPYuposams K OOHOU MOOelu
PeeHUst CLONCHBIX 3a0ay pazHblie MoOenu mekcma 3a0adu,

3HAMb U NPUMEHAMb MPU CNOCODA NOUCKA peuleHUs: 3a0ay (0m mpebo8aHuUsi K YCI08UIO U OM
Yeao8us K mpebosanuio, KOMOUHUPOBAHHDILL);

MOOenUpoB8amd PACCYHCOEHUsL NPU NOUCKE peuleHUs 3a0ad ¢ NOMOWbIO 2pagh-cxembl, 8blOeIAMb

amansvl peuleHus 3a0a4u U Co0EepIHCanue Kaxrcoo2o Imand,



yMemb 8b10Upamb ONMUMATbHBIL MemoO peulenus 3a0ayu U O0CO3HABAMb BblOOp Memoodd,
paccmampusams paziudivie Memoobl, HAX00UMb PA3HbLE PEUeHUsl 3a0a4U, eCli 603MONCHO;

AHAUBUPOBAMb 3aMPYOHEeHUs. NPU peuleHUU 3a0a4;

BLINONHAMb  PA3IUYHbIE NPeoOpPaA308aHUs NPEON0NCEHHOU 3A0adu, KOHCMPYUPOBamb HOBble
3a0ayu U3 OAHHOU, 8 MOM YUcie 0OpamHvle;

UHMePNPEemuposams  8bIYUCTUMENbHbIE PEe3YIbMmamsl 6 3a0aye, UCC1e008amb NOLYYEHHOe
peuterue 3a0a4u,

UsMeHsImy  yciosue 3a0ay (KONUYecmeeHHvle Ul KauyecmeeHHvle OaHHble), UCCTe008amb
U3MeHeHHOoe NPeodPa308anHoe;

AHATIUBUPOBATNL  BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNON0NCEHUsT 08YX 00BEeKmos u
U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM O8UNCEHUU (CKOPOCMb, 8peMsl, PACCMOsHUE) npu
peweHuy 3a0ay HA O08uUdceHue 08yX 00beKmMo8 KaK 6 O0O0HOM, MaK U 6 NPOMUBONOLONCHLIX
HanpaeieHusx, KOHCMpyuposams HO8ble CUmyayuu Ha OCHOBe UMEHeHUs YCLo8Ull 3a0aqu npu
0BUDICEHUU NO peKe;

uccnedo8ams  BCeBO3MOJICHbIE CUMYAYUU NPU  peuleHuu 3a0ay Ha O8UdCeHUue no pexe,
paccmampusanms pasHvle CUCEMbL OMCHema,

peuiams pazHooOpasHvle 3a0ayl «HA YACTUY,

pewams U 000CHOBbIBAMb CB0E peuleHue 3a0ad (8blOensimb MAMeMamuieckKyl) OCHOBY) Ha
HAX0JCOeHUe 4acmu YUCid U YUcia no e20 4acmu Ha OCHO8e KOHKDEMHO20 CMbLCIA Opodu;

00BACHAMb UOEHMUYHOCMb 3A0AY PA3HBIX MUNOE, CE3bLEAIOWUX MPU BeTUNUHBL (HA pabomy, Ha
NOKYNKU, HA 08UdICEHUE), BbIOEISAMb MU BETUYUNHBL U OMHOUWEHUS MENHCOY HUMU, NPUMEHSMb UX NPU
peuweHuu 3a0ay, KOHCmpyuposams cOOCmMeeHHble 3a0ay YKA3AHHbIX MUNos;,

61a0emsb OCHOBHLIMU MeMmOoOamMu peweHuss 3a0ay Ha CcMmecu, CHIaebl, KOHYeHmpayuu,
UCNONBL306AMb UX 8 HOBbIX CUMYAYUSX NO OMHOWEHUIO K U3YUEHHbIM 8 Npoyecce 00VYeHus,

peuiams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTe, CLONHCHbLE NPOYEHMbl C 0OOCHOBAHUEM, UCHOIbL3YSL
pasHvle cnocoowl,

peuwiams jo2uyecKkue 3a0a4u pasHbiMu Cnocodamu, 8 mom yucie, ¢ 08yMs OIOKAMU U C mpems
OnoKamMu OAHHBIX C NOMOWbLIO MAOIUY,

pewiams 3a0auu N0 KOMOUHAMOPUKe U Meopuu 6epOsSMHOCMel HA OCHO8e UCHONb3068AHUS
U3YHEHHBIX MemOo008 U 0DOCHOBBIEAMb peuleHUe;

peuams HeClONACHbLE 3a0ayU N0 MAMEMAMUYECKOU CIMAmucmuKe;

061a0emb  OCHOBHLIMU — MEMOOAMU  PeUleHUsi  CIOJCeMHbIX — 3a0ay:  apugpmemuyecKutl,
aneebpauveckuil, nepebop 8apuaHmos, 2eOMempudecKull, 2paguyuecKull, NPUMEHsIMsb UX 8 HOBbIX NO
CPABHEHUIO C U3VYEHHBIMU CUMYAYUSIX.

B moBceHEBHOM KU3HU U TP U3YYCHUHU JAPYTHX MPEIMETOB:

KOHCMpPYyupo8ams Hoevle 05l OAHHOU 3a0auu 3a0auuble CUMyayuu ¢ Y4emom peaibHblX
Xapaxkmepucmux, 8 4YacCmHOCMU, NPU peueHul 3a0ay Ha KOHYeHmpayuu, Y4umoléams niomHOCMb
sewecmea, pewams U KOHCMpPYUposams 3a0aii Ha 0CHOB8e PACCMOMPEHUsL PeAibHbIX CUMYayutl, 8
KOMOpbIX He mpedyemcst MOYHbLU GbIYUCTUMETbHBIU Pe3YVIbman;

pewams 3a0auu Ha 08UICEHUE NO PeKe, PACCMAMPUBAsl PA3HblEe CUCIEMbL OMCYema,

KOHCMPYUPOBAMb 3a0auHble CUMYayuul, NPUOIUNCEHHbLE K PeATbHOU 0eUCmEUMelbHOCIL.

['eomerpuueckue Gurypsi

C60000HO onepuposams 2eoMempuyecKuMu NOHAMUIMU NPU pelieHul 3a0ai U NposeoeHun
MAMeMamuyecKux paccymHcoenul;

CamMoCmosimenvHo  (hopmMyIupo8ams — OnpeodeieHUs  2eoMempuyeckux queyp,  evlosucanmv
2unomesvl 0 HOBbIX CBOUCMBAX U NPUSHAKAX 2eoMempuyecKux uayp u 000CHO8bI8AMb ULU
onposepeamsv ux, 00006wamev Ui KOHKPEMusupo8ams pe3yibmamvl HA HO8ble KIACCul hueyp,
NPOBOOUMDb 8 HECILONCHBIX CLYYAAX KIACCUGUKayuro pucyp no pasiuiHbiM 0CHOBAHUSIM;

uccnedosams uepmedcy, GKIYAs KOMOuHayuu Gueyp, usslekamo, UHMepPnpemuposams u
npeobpazosvieams UHGOpMayUio, NPedCmasieHHYI0 Had YePmedtcax;

peulams 3a0a4u 2eOMempu1eckKo20 COOeplHCaAHUs, 8 MOM YUCIe 8 CUMYAYUsX, Ko20a alcopumm
peulenus He credyem S6HO U3 YCIOBUS, GLINOIHAMb HeoOXo0uMbvle Ol peuleHus 3a0ayu
OONOTHUMENbHBIE NOCMPOEHUS], UCCLE008AMb BO3MONCHOCHbL NPUMEHEHUs. meopem U Gopmyin O
peuterus 3a0a;



Gopmynuposeams u 00KaA3bIBAMb 2€0MEMPULECKUE YIMBEPHCOCHUS.

B noBceHEBHOI KU3HU U IPU U3YYCHUU JAPYTUX MPEIMETOB:

coCmasisims ¢ UCNONb308AHUEM CBOUCME 2eoMempuUYecKux @ueyp mamemamuyeckue mooenu
071 peuleHusi 3a0a4 NPAKMUYeCcKoe0 Xapakmepa u 3a0a4 U3 CMelCHbIX OUCYUNIUH, UCCTe008amb
nonyuenHvle MoOenU U UHMEPRPEemupo8amy pe3yibman.

OtHoOMIEHUS

Brnademwv nonsimuem omHouenus KaKk MemanpeomemHuiM,

CB0O0OOHO Onepuposamsv NOHAMUAMU: PABEHCMB0 Queyp, paeuvie Queypbl, PABEHCMBEO
Mpey2obHUKOS8, NAPALIENbHOCHb NPAMbBLX, NePNEeHOUKVISAPHOCMb NPAMbIX, Y2ilbl MeNCOY NPAMbIMU,
NepneHOUKYIAp, HAKIOHHAA, NpoeKyus, nooodue @ueyp, nooobHvle Gueypvl, NO00OHbLIE
Mpey2onbHUKU,

UCNONIL308AMb CEOUCBA NOOOOUS U PABEHCMEA (Pucyp npu peueHuu 3a0at.

B noBceHEeBHOM KU3HU U NIPU U3YYCHUH JPYTUX MPEAMETOB:

UCNONL306AMb OMHOWEHUSL Ol NOCMPOEHUsL U UCCIe008aHU MAMEMAMU4ecKux Mmooenel
00bEKMO8 peanbHOU HCUZHUL.

W3mepeHus v BEIYUCIICHUS

Ce0600H0 onepuposams NOHAMUAMU ONUHA, NIOWAO0b, 00bEM, 8EIUYUHA Y2ld KAK GETUYUHAMU,
UCNONBL306AMb PABHOBEIUKOCHb U PABHOCOCMABIEHHOCHb NPU PEUeHUU 3a0ad HA 6blYUCeHUe,
CaMOCMOSMenNbHO NOAYYAMb U UCHOIL308AMb POPMYIbl O GLIYUCIEHUL NA0Waoel U 00bemMos
Queyp, c60000HO oOnepuposamv WUPOKUM HAOOpOM ¢hopmyn HA 6blYUCIeHUe NpU peuleHuu
CHLOJICHBIX 3a0a4, 8 MOM 4Yucie U 3a0a¥y HA BblYUCIeHUe 8 KOMOUHAYUSAX OKPYICHOCMU U
MpeyeobHUKA, OKPYICHOCIU U YEMBIPEXY2ONbHUKA, A MAKICE C NPUMEHEHUeM MPUSOHOMEMpPUlL,

CamocmosmenbHo hopmMyIUpo8ams cunomessl U NPOEEPSIMb UX 00CMOBEPHOCHIb.

B noBceiHEBHO# KU3HU U TIPU U3YYCHUU JIPYTUX MPEIMETOB!

CB0O00HO onepuposams Gopmynamu npu peueHuu 3a0ay 6 Opy2ux y4eOHvix npeomemax u npu
npoGedeHulU He0OX0OUMbBIX GbIUUCTEHULL 8 PEANbHOU JCUHU.

I'eomeTpuyeckue nocTpoeHus

Onepuposéamv nowsimuem HaboOpa 9S1eMeHmos, ONpedesiouuUx 2eoMempuieckylo gueypy,

61a0emsb HaboOPOM Menmod08 NOCMPOEHUL YUPKYTeM U TUHEUKOU,

NPOBOOUMb AHANU3 U PEATU308bIBAMb IMANbL PEUEHUs 3a0a4 HA NOCMPOEHUE.

B moBceHeBHOM KU3HU U NTPU H3YICHUH JPYTUX TPEAMETOB:

BbINONHAMb NOCMPOCHUSI HA MECHOCTU,

OYEeHUBAMb pazmepul PeaibHbIX 00BLEKMO8 OKPYHCAIOUe2o Mupa.

[Tpeobpa3zoBanus

Onepuposamuv 08UNCEHUAMU U NPEOOPAZOBAHUAMU KAK MEMAnpeOMemHblMU NOHAMUIMU,

onepuposamv NoHAMuUeM O08UNCEHUs U NPeodpas’osanus noodoodus 011 0060CHOBAHUL, C80OOOHO
671a0emv npuemMamyu HOCMpoeHus: Queyp ¢ NOMOWbI0 OBUNCEHUU U NPeobpazoeanus noooous, a
maxice KOMOUHAYUAMU OBUINCEHULL, OBUNCEHULI U NPeoOPa308aHULL,

UCNONIL308AMb  CBOUCMBA OBUNCEHUL U NPeoopazoéanuti O0Jisi Npo8eoeHuss 000CHOBAHUSL U
00KA3aMeNbCmMea YmeepHcOeHUll 6 2eoMempul U Opy2ux yueOHvlX npeomemax,

NONL308AMbCS CBOUCMEAMU OBUNMCEHUL U NPE0OPA308aAHUL NPU PeUuleHUU 3a0ay.

B noBceaHeBHOM KU3HU U IPU U3YYCHUH JPYTUX MPEAMETOB:

NPUMEHAMb CEOUCNBA OBUNCEHUL U NPUMEHAMb NO00OUE OISt NOCMPOEHU U BbIYUCTIEHUL.

BexTopsl U KOOpJMHATHI HA TUIOCKOCTH

C80000HO onepuposamv NOHAMUAMU BEKMOP, CYMMA, DPASHOCHb 6EeKMOpOs, NpOU3eedeHue
8eKMOpa HA YUCIO, CKANAPHOE NPOU3BEOeHUEe BEKMOPO8, KOOPOUHAMbI HA NIIOCKOCMU, KOOPOUHAMbL
8ekmopa,

61a0emsv GeKMOPHLIM U KOOPOUHAMHBIM MemoOOM HA NIOCKOCMU O peuleHuss 3a0ay Ha
gblulUCTIeHUe U OOKA3AMENbCMEd,

BbLINONIHAMbL €  NOMOWbIO 8EKMOPO8 U KOOPOUHAM  OOKA3AMENbCMBO  UBECMHLIX — eMY
2eomempuyeckux (hakmos (CeoUcmea cpeOHUX JUHULL, meopem O 3aMeuamenbHbIX MoYKax u m.n.) u
nony4ams Ho8ble COUCMBA U3BECMHBIX DUy,

UCNONL306AMb  YpasHeHUusi ueyp O peuleHuss 3a0a4y U CAMOCMOSAMENIbHO COCMABISAMb
VPaBHEeHUs1 OMOENbHBIX NIOCKUX Puzyp.



B noBcenHEeBHOM )KU3HU U IIPU U3YYECHUU APYTUX IIPEIMETOB:

UCNONb308aMb NOHAMUSL 8EKIMOPO8 U KOOPOUHAm OJisl peuleHus 3a0a4 no gusuxe, 2eocpaduu u
Opy2um y4eOHbIM NPeoMeman.

Uctopusa maremaruku

Ilonumames mamemamuky KAk Ccmpoeo Op2aHU308AHHYIO CUCMEMY HAVYHbIX 3HAHUL, 6
yacmHocmu  61adems NPeoOCMABIeHUsIMU 00 aAKCUOMAMUYECKOM HNOCMPOeHUU 2eoMempuu U
NepEUUHbIMU NPEOCMABIEHUAMU O HEeBKAUOOBLIX 2eOMEMPUSIX,

paccmampusams MamemMamuxy 6 KOHmMeKCme UCHMOPUU pDA36Umus YUSUIUZAYUU U UCMOPUU
Pazeumusi HayKu, NOHUMAmMyb poib Mamemamuku 6 pazeumuu Poccuu.

Metonbl MaTeMaTuku

Brnademv 3nanuamu 0 paziuyHulx mMemooax 0OO0CHOBAHUS U ONPOBEPHCEHUS MATNEMAMUYECKUX
VMBEPHCOEHUN U CAMOCMOAMETbHO NPUMEHAMb UX;

61a0emb HABLIKAMU AHAIU3A VYCI08US 3A0a4U U ONpedeneHus NOOX00sWuUx 01s peueHus 3a0a4
U3YUEHHBIX MeMO008 UL UX KOMOUHAYULL,

Xapakxmepuzoeams npou3eedeHUs UCKYCCmed ¢ yuemom MamemMamuyeckux 3aKkoHomMepHocmeti 6
npupooe, UCnoIb306ams MamemMamuyecKue 3aKOHOMePHOCIU 8 CAMOCMOAMENbHOM MEopyYecmae.

3. Coaepxanue y4eOHOr0 mpeamera

1. HauvaabHble reomeTpudeckue cBeaenus (12 yacon)

[Ipocreiime reomerpuyeckue (GUrypbl: mpsiMas, TOUKa, OTPE30K, Jiyd, yros. [lonstue
paBeHCTBa reomerpuueckux ¢uryp. CpaBHEeHHE OTPE3KOB M yIIOB. M3MepeHue OTpe3KOB, JIMHA
oTpe3ka. M3amepeHue ymos, rpagycHas Mepa yriia. CMeXHbIE U BEPTHUKAJIbHbBIE YIJIbI, UX CBOMCTBA.
[lepnenaukynsipHble MpsMBbIE.

OcHOBHasl 11eJIb — CUCTEMATU3UPOBATh 3HAHUS YYAlUXCA O MPOCTEHIIMX I'€OMETPUUYECKUX
¢burypax u ux CBOICTBax; BBECTU MOHITHE PaBeHCTBA (uryp.

B nanHOM TeMe BBOIATCA OCHOBHBIE I'€OMETPUYECKHE MOHSATHUS M CBOWMCTBA MPOCTECUIIMX
TreOMETPUYECKUX (PUTyp Ha OCHOBE HAIISIIHBIX NPEICTABICHUN ydaluxcs myTeM o00001eHus
OYEBHIHBIX MJIM W3BECTHBIX M3 Kypca MareMaTtuku 1-6 kiaccoB reomerpuieckux (akros. [lonstue
aKCHMOMBI Ha Ha4yaJbHOM 3Tame oOy4eHMs He BBOAMTCS, U CaMM aKCHOMBI He (OpPMYIHPYIOTCS B
sSBHOM BHje. HeoOXonuMble MCXOAHBIE IOJIOKEHUS, HA OCHOBE KOTOPBIX H3y4daloTCs CBOWMCTBa
reoOMeTpUUYECKUX (Uryp, NpUBOAATCA B onucareiabHol ¢opme. IIpuHIUNMAIBLHEIM MOMEHTOM
JAHHOW TEMBbl SBISETCS BBEJEHUE IIOHATHS pPaBEHCTBA TI'E€OMETPUUECKHX (Uryp Ha OCHOBE
HaIUSIIHOTO MOHATHS HajloXeHHs. ONpenesieHHOe BHUMAHUE JIOJDKHO YIEIATHCS NMPAKTUYECKUM
MIPUJIOKEHUSIM T€OMETPUUECKUX MTOHSATHH.

2. Tpeyroabuuku (18 yacoB)

TpeyronpHuk. IIpu3Haku paBeHCTBa TPEYroJIbLHUKOB. llepnenaukymsap k npsmoi. Mennansl,
OMCCEKTPUCH M BBICOTHI TPEYTrojbHUKA. PaBHOOEAPEHHBIN TPEYroIbHUK U €ro CBOMCTBA. 3a/1auu Ha
IIOCTPOECHUE C IMIOMOIIBIO IUPKYIIS U JIMHEUKH.

OcHOBHasl 11e/lb — BBECTH IMOHITHE TEOPEMBI; BBIPAOOTaTh YMEHME J10Ka3bIBaThb PABEHCTBO
TPEYroJbHUKOB C TOMOILIBIO U3YYEHHBIX ITPU3HAKOB; BBECTH HOBBINM KJIACC 3a7a4 — Ha IOCTPOEHUE
C MIOMOIIBIO HUPKYJISA U JTMHEUKH.

[Ipu3Haky paBeHCTBA TPEYTOJBHUKOB SBJSIOTCS OCHOBHBIM pa0OYMM amnmapaToM BCETO Kypca
reomerpud. JlokazarenabcTBO OOJBIIEH YacTH TEOpEeM Kypca M TakKe PpeIIeHHe MHOTHX 3ajad
MIPUBOAUTCS 110 CIIEAYIOIIEH cXeMe: MOUCK PaBHBIX TPEYroIbHUKOB — 00OCHOBAHUE UX PABEHCTBA C
IIOMOIIbK0 KAaKOIo-TO IPU3HAKa — CJEACTBUSA, BBITEKAIOIIME W3 PAaBEHCTBA TPEYTOJbHUKOB.
[IppuMeHeHne TPHU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEIICHUM 33/a4 JAeT BO3MOXKHOCTH
IIOCTETNIEHHO HAKaIUIMBATh OMBIT MPOBEACHUS 0Ka3aTeNbHbIX paccyxaeHuil. Ha HayaibHOM 3Tamne
W3Yy4eHUs M TPHUMEHEHHUs IPU3HAKOB PaBEHCTBA TPEYTOJIbHUKOB I[€JIECOO0PA3HO HCIOIb30BATh
3aJ1a4u C TOTOBBIMU YEPTEKAMHU.

3. llapasuienbHblie npsiMbie (13 yacos)

[Ipy3Haky mapaienbHOCTH MpPSAMBIX. AKCHOMa NapauledbHbIX MpsAMbIX. CBolicTBa
MapajuIeIbHbIX MPSIMBIX.



OcHOBHasl LleJIb — BBECTH OJHO M3 BaKHEHIIMX NOHATUH — IIOHATUE NapauIEIbHBIX
NpsIMBIX; JaTh MEpBOE MpPEICTaBIeHHE 00 aKCMOMax M aKCMOMAaTHYE€CKOM METO/Ie B T'€OMETpUU;
BBECTH aKCUOMY MapajlI€IbHBIX NPSIMBIX.

[Ipu3Haku U CBOMCTBa MapajieAbHBIX MPSIMBIX, CBSI3aHHBIE C yIJIaMH, 00pa30BaHHBIMU MpPU
IIEpECEUeHNH  JByX  MpsAMBIX  CeKylled  (HakpecT  JieXKalllUMH,  OJHOCTOPOHHHUMH,
COOTBETCTBEHHBIMH), IIUPOKO HCIOJIB3YIOTCS B JajbHEHIIEM MpPU U3YYEHHH YEThIPEXyroJbHUKOB,
MOJI0OHBIX TPEYTOJILHUKOB, TIPU PEIICHUH 3a/1a4, a TAKXKe B Kypce CTEPEOMETPHH.

4. COOTHOLIIEHUSA MEXKIY CTOPOHAMM U YIJIAMHU TpeyrojbHuka (21 yacoB)

Cymma ymioB TpeyroibHuKa. COOTHOLIEHME MEXIYy CTOpPOHAaMHM M yIJIaMU TpPEyrojIbHHKA.
HepaBenctBo TpeyronbHuka. [IpsMoyronbsHble TpEyroJbHUKH, UX CBOWCTBA U MPU3HAKU PABEHCTBA.
PaccrosiHue ot TO4kM 10 mpsmou. PaccrosHue Mexay napajuienbHbIMM IpsMbiMH. [locTpoenue
TPEYroJbHUKA 110 TPEM IIIEMEHTAM.

B naHHOM Teme T0Ka3bIBaeTCs OAHA U3 BAKHEMIIUX TEOPEM I'€OMETPUU — TEOPEMA O CyMME
yrioB  TpeyroipHuka. OHa  mMO3BONIIET  JaTh  KJIacCU(UKALMIO  TPEYrojIbHUKOB IO
yri1aM(OCTPOYTOJIbHBIM, MPSAMOYIOJIbHBIN, TYHNOYrOJbHBIN), @ TaKKe YCTAaHOBUTH HEKOTOPbIE
CBOICTBA U IPU3HAKHU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHe paccTOSIHUS MEXAY NapajuleIbHBIMU MPSIMBIMUA BBOJUTCS Ha OCHOBE JIOKA3aHHOMN
MPEABAPUTEIIBHO TEOPEMbl O TOM, YTO BCE TOYKHM KaXKJOW W3 JABYX NapaUICIbHBIX MPSIMBIX
paBHOyAAJIEHBI OT APYToil NpsIMON. DTO NOHATHE UIPAET BAXKHYIO POJIb, B YACTHOCTH UCIOJIb3YETCS
B 33/1a4ax Ha MMOCTPOCHHUE.

[Ipu pemiennu 3a1a4 Ha MOCTPOEHUE B 7 KJIACCE CIIEAYET OIPaHUUYUTHCS TOJIBKO BBIITOJHEHUEM
U OMHCAHHEM IMOCTPOEHUS HCKOMOM (urypel. B OTAENBHBIX CiIy4asXx MOXKHO MPOBECTH YCTHO
aHaJIM3 U J0Ka3areibCTBO, a AIEMEHThI UCCIIEI0BAaHUS JOKHbBI IPUCYTCTBOBATh JIUIIB TOINIA, KOTJa
3TO OrOBOPEHO YCIOBHEM 33J1auu.

4. IoBTopenue. Pemenne 3axa4(6 4acon)

4. TemaTuyeckoe MIIAHUPOBAHME

7 ky1acc
HanmenoBanue pa3aeoB U TeM Bcero Kontpon
n/n 4acoB bHbIE padoThI.
HauvanbHble reomeTpuieckue CBeIeHUs 12 1
TpeyrosbHUKH 18 1
[TapannensHbIe psIMBbIC 13 1
CooTHo1IEHNE MEXKYy CTOPOHAMHU U yIIIaMHu 21 2
TPEYTOJIbHUKA
IloBTOpenue. Pemenne 3anay 6 0
HTroro: 70 5
Ne HaumeHnoBaHue KoJ- XapakTepucTHKa OCHOBHBIX BHI0B
n/n TeMbI BO 4aCOB AesITeJIbHOCTH 00yYaroIIUXCs
TInaea l.
Hauanvnoie 12
2eomempuuecKkue
ceedenus




JIeMOHCTpHUPYIOT 3HAHUS, KAKUM 00pa3oM
reoOMETpHUs BO3HUKIIA U3 IPAKTUYECKUX 3a1a4
3eMJIeMepus; ONPEeAeSICHUs POCTEHIITNX
reoMeTpuyeckux GuUryp, ux paBeHCTBa;
OTpEICTICHUS] U CBOMCTBA CMEXHBIX U
BEPTUKAJILHBIX YIVIOB, IEPIEHIUKYISIPHBIX
MPSIMBIX; €IMHULIBI U3MEPEHUS OTPE3KOB U YIJIOB.

Pacrnio3naror reomerpuueckue GUrypsl,
pa3InyaoT UX B3aUMHOE PacIlOIOKEHUE;
n300paxkaroT reoMeTpuuecKue GUrypsi;
BBIIIOJIHSIOT YEPTEXKU 110 YCIOBUIO 3a71ay;
IPUMEHSIOT U3MEPUTENIbHbIE UHCTPYMEHTHI;
pelIaoT 3a/1a4uu Ha IPUMEHEHHE CBOMCTB
OTPE3KOB U YIJIOB.

KonTpoabHas
padora Nel nmo reme JleMoHCTpanus yyanumucs 3HaHUM 1
«HavyajbHbIe 1 yMmeHull no reme «HauanbHbIEe reoMeTprudecKue
reoMeTpu4ecKue CBEJICHUS»
CBEICHUs
I'nasa 2. 18
TpeyroabHuku
JIeMOHCTPUPYIOT 3HAHUAONIPEIACIICHUS
TPEYTOJBbHUKOB, OKPYXKHOCTH, Kpyra, UxX
3JIEMEHTOB; OIPEIEIICHNUs MENaHbl, ONCCEKTPUCHI
Y BBICOTBI TPEYTOJIbHUKA; CBOWCTBA
PaBHOOEAPEHHOTO TPEYTOJIbHUKA; IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB M UX J0KAa3aTelbCTBa;
CYILECTBO MOHATHS MATEMaTU4YECKOTO
JI0Ka3aTeIbCTBA; IPUMEPBI 10KA3aTENbCTB;
OCHOBHBIE 33/]a4¥ Ha IIOCTPOCHHE.
Pemarotr reoMmeTpuyeckue 3agadu, ONUPasiCh
Ha U3y4eHHbIE CBOMCTBA (DUTYp U OTHOLICHHM
MEXy HUIMH: C IPUMEHEHUEM TIPU3HAKOB
PaBEHCTBA TPEYTOJIbHUKOB, CBOMCTB
PaBHOOEAPEHHOTO TPEYTroOJIbHUKA; PELIAIOT
OCHOBHBI€ 33/1a4¥ Ha IOCTPOCHHE.
Kontponbnas .
paGora Ne 2 1o Teme 1 J:ECMOHCTpaHI/IH yUYaluMucs 3HaHUH U
YMEHHH 110 TeMe «TpeyronbHUKN»
«TpeyroJbHuKm»
I'nasa 3.
IMapannenbHbie 13
npsivble

JIeMOHCTPUPYIOT 3HaHUS ONIPEEICHHUS
napajiebHbIX IPSIMBIX; IPU3HAKH
MapaJlIeIbBHOCTH JIByX IPSMBIX; aKCHOMY
napaijiesIbHbIX MPSIMBIX; TEOPEMBI 00 yIIax,
00pa30BaHHbIX ABYMS MapajliebHBIMUA MPSIMbIMU
U CeKyILeH; OHSTHSI YCIIOBUS U 3aKIIIOUCHHUS,
npsiIMOit 1 0OpaTHOM TeopeMBbl; MpeiCTaBIeHHE 00
aKCMOMax M aKCHOMaTHYE€CKOM METOJIE B
TEOMETPHUH.

Pemaror reomerpudeckue 3agauu ¢
MIPUMEHEHUEM ITPU3HAKOB U CBOWCTB
NapaJiyIeNIbHbIX MPSIMBIX; CTPOST NapaulesIbHbIe




IIpsIMBIE.

KonTtpoJuabnas
padora Ne 3 no reme 1 JleMOHCTpanus yyaluMucs 3HaHU| U
«ITapanenbHble ymeHuil o teme «llapamnenbHble npsaMbIe»
npsiMbIe)»
I'naBa 4.
CooTHOILIEHUS MKy 21
CTOPOHAMH H YIVIAMH
TPEyroJbLHUKA
JIeMOHCTpUPYIOT 3HAHUSAONIPEACIICHHS
BHEIIHETO YIJIa, IPSIMOYTOJIBHOTO,
OCTPOYTOJILHOTO U TYIIOYT'OJIbHOTO
TPEYTOJbHUKOB; TEOPEMBI O CYMME YIJIOB U
COOTHOIICHUSX MEX]ly CTOPOHAMH U YITIaMHU
TPEYToJIbHUKA.
Pematot reomerpuyeckue 3agauu ¢
MPUMEHEHUEM CYMMBI YIJIOB U COOTHOIIIEHU I
MEXAYy CTOPOHAMU U YIIIAMH TPEYroJIbHUKA.
KonTpoabnas
padora Ne 4 o Teme 1 JleMOHCTpanus yyaluMucs 3HaHU| U
«CymMma yriioB yMeHui 1o reMe «CymMma yIJIoB TPEYTroJIbHUKA
TPEYIroJbHUKA)
JIeMOHCTpHUPYIOT 3HaAHUS ONPEEIIECHUS
PAcCTOSIHUM OT TOYKHU J0 MPSMOM, MEXIY ABYMS
MPSIMBIMU; CBOMCTBA U TIPU3HAKHU MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
PemaroT 3a1aun Ha TpUMEHEHUE CBONCTB U
MIPU3HAKOB MPSMOYTOJIbHBIX TPEYTOJIbHUKOB;
OTIPE/IETISIOT Ha MPAKTUKE PACCTOSHUS OT TOYKU
JI0 IPSAMOM U MEXY NapaieIbHbBIMU TPSIMBIMHU;
pelIaoT 3a/1auu Ha MOCTPOEHUE TPEYTOJIbHUKOB.
KonTponbnas
padora Ne 5 mo Teme JleMOHCTparus yqanuMucs 3HaHU| U
«COoOTHOLIEHUSI MEeKIAY 1 ymeHu# o reme «COOTHOLIEHUSI MEXKITY
CTOPOHAMH M YIVIaMU CTOPOHAaMU U YITIaMH TPEYTOJIbHUKA)
TPEYroJbHUKA)
IHoBTOpenue.Pem 6
eHMe 32/1a4

Pemenue 3amad mo
TeMme «HavanpHbIE
FEOMETPUYECKHUE
CBEICHUS

JIeMOHCTPUPYIOT 3HaHUS ONIPEAEIICHUS
MPOCTENIINX T€OMETPUUECKUX PUryp, UX
pPaBEHCTBA; ONPEJIEIICHNS] U CBOMCTBA CMEXHBIX U
BEPTUKAJIBHBIX YITIOB, IEPIIEHAUKYIISIPHBIX
MPSMBIX; €IMHULBI U3MEPEHMSI OTPE3KOB U YITIOB.

Pacrnio3nator reomerpuueckue QUrypsl,
pa3IuyaoT UX B3aUMHOE PACIIOJIOKEHHUE;




n300pakaloT reoMeTpuiecKue QUrypsl;
BBITIOJIHSAIOT YEPTEXKU I10 YCIOBHIO 3a7ay;
MIPUMEHSIOT U3MEPUTENbHBIE HHCTPYMEHTHI;
pEIIaoT 3a/1a41 Ha IPUMEHEHHUE CBOMCTB
OTPE3KOB U YIVIOB.

Pemenue 3anaq no
teme «lIpuznaku
paBeHCTBa
MIPSIMOYTOJILHBIX
TPEYTOJIbHUKOB.
PaBHOOEIpeHHBII
TPEYTOJIbHUKY

JIeMOHCTPUPYIOT 3HaHUS OIIPEEIICHUS
PACCTOSHUI OT TOYKHU 10 NMPAMOU, MEXKIY ABYMS
MPSIMBIMU; CBOMCTBA U IPU3HAKU IPSIMOYTOJIBHBIX
U paBHOOEPEHHBIX TPEYTOJIbHUKOB.

Pewaror 3a1aun Ha NpUMEHEHNE CBOWCTB U
MIPU3HAKOB MPSIMOYTOJIBHBIX U PABHOOEIPEHHBIX
TPEYrOJIbHUKOB

Perenue 3agau mo
teme «llapamnenbHbie
MPSIMBIE)

JIeMOHCTpHUPYIOT 3HAHUS ONPEEIICHUS
MapajieNbHbIX MPSMbIX; TPU3HAKU
NapajuIeIbHOCTH IBYX MPSMBIX; aKCHOMY
napajuieNbHBIX MPSAMBIX; TEOPEMBI 00 yIiiax,
00pa30BaHHBIX JBYMS apajuIeIbHBIMU PSIMBIMU
U CEKYIEH; MOHATUS YCIOBUS U 3aKIIOUEHUS,
npsIMOK U 0OPaTHOM TEOPEMBI; MIpe/ICTaBIeHuE 00
aKCMOMaXx M aKCHOMaTHYECKOM METOJIE B
TEOMETPUHU.

PemaroT reomerpuueckue 3aadu ¢
NPUMEHEHHUEM MTPU3HAKOB U CBOWCTB
napajuleJbHBIX IPSAMBIX; CTPOAT HapasuieIbHbIe
npsiMbIE.

Pemenue 3amay mo
TeMe «CoOTHOLIEHUS
MEXI1y CTOPOHAMH U
YIJIAMH TPEYTOJIBHUKAY

JIeMOHCTPUPYIOT 3HAHUAONIPECIICHUS
BHEIIHETO yIJIa, IPSIMOYTOJIBHOTO,
OCTPOYTOJIBHOTO U TYIIOYT'OJIbHOTO
TPEYrOJIbHUKOB; TEOPEMBI O CYMME YIJIOB U
COOTHOILICHUSAX MEXy CTOPOHAMM U YITIaMHU
TPEYroJabHUKA.

Pemaror reomerpruyeckue 3agadu ¢
IIPUMEHEHUEM CYMMBI YITIOB U COOTHOLIEHUN
MEXKy CTOPOHAMH M YITIaMU TPEYTOJIbHUKA.

Hrorosas
KOHTpOJIbHAs paboTa 1
KoHTpoIIb 1 O1IEHKA 1eATENbHOCTH
AHanu3
KOHTPOJILHOU paboThI 1
Bcero 70
8 knace
H Conepxanue K XapaKTepUCTUKA OCHOBHBIX
omep marepuasa oJu- BUJIOB JIESITEIBHOCTH YU€HHKa (Ha
napa- YECTBO YpOBHE YUEOHBIX JEHCTBUIA)
rpada 4acoB
I'maBa V. 14 OOBACHATH, YTO TAKOE JIOMaHas,




YeTbIpéxyroabHUKH

MHOTOYTOJIbHUK, €r0 BEPIIMHbI, CMEKHBIE
CTOPOHBI, THaroHaJIH, U300pakaTh U pac-

MuoroyrombHIKH M03HaBaTh MHOTOYTOJbHUKHY Ha YepTexkax;
2 | Iapamnenorpamm u 6 II0OKa3bIBaTh AIEMEHTHl MHOTOYTOJIbHUKA, €r0
Tpatieiu BHYTPEHHIOIO M BHEIIHIOIO 00JIaCTH;
TTpSIMOYIOJTBHHK, (bopMyIIHpOBATh ONpPEIEICHUE BBIITYKIIOTO
3 POMG, KBATpAT MHOTOYTIOJIbHUKA; U300pakaTh U paclio3HaBaThb
BBIITYKJIbIE€ Y HEBBIIYKJIbl€ MHOTOYTOJIbHUKH;
Pemenue 3anaq dbopMynUpoOBaTh U JOKA3bIBATH YTBEPKICHUS O
Konrponbhas pabora Ne 1 CyMMe YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA U
CyMMe€ €r0 BHELIHHUX YITIOB; OOBACHATH, KAKHE
1 | cTOpoHBI (BEpIINHBI) YETHIPEXYTOIbHUKA
Ha3bIBAIOTCSI IPOTUBOIIOJIOKHBIMU;
(bopMyIIupoBaTh ONpEeIeHHs apajuiesiorpaMma,
TpaneLuu, paBHOOEIPEHHON U MPSAMOYTOJIbHON
Tparneuuii, npsMoyrojibHIKa, poM0a, KBaapara;
n300paXkaTh U paclo3HaBaTh 3TH
YeThIPEXYTOJIbHUKY; (OPMYIUPOBATH U
JTOKa3bIBaTh YTBEPKACHUS 00 X CBOMCTBAX U
NpU3HAKax; pelaTh 3aJla4u Ha BbIUHUCIIEHUE,
JI0Ka3aTeJIbCTBO U OCTPOEHUE, CBSI3aHHBIE C
STUMH BUJIaMU YETHIPEXYTOJIbHUKOB; OOBSCHATD,
KaK{e JIBe TOUKHM Ha3bIBAKOTCSI CHMMETPUYHBIMU
OTHOCHTEJIBHO NPAMOI (TOUKH), B KAKOM CITydae
¢durypa Ha3bIBaeTCs CUMMETPUYHON
I'nasa VI. Ilnomanp 14 OOBACHATH, KaK MPOU3BOJIUTCS U3MEPEHUE
IJIOLIAZIEl MHOTOYTOJIBHUKOB, KaKHeE
TLromany 2 MHOTOYTOJIbHUKH Ha3bIBAIOTCS PaBHOBEIMKUMHU
2 | MHOrOyrombHHKa U KaK1e paBHOCOCTABICHHBIMU;
Inomaznn dbopmMynpoBaTh OCHOBHBIE CBOMCTBA TUIOMIAICH
flapaJlieiorpaMma, Tpe- Y BBIBOJIUTH C X MOMOILBIO (hOPMYIIBI
3 | YroJibHHKA M TpanCiuH IIoIaei MpsIMOYToJIbHUKA,
Teopema [Tndaropa napajuiesorpaMMa, TpeyrolbHUKa, Tpanenumy;
(bopMyIHpOBATh U JOKA3bIBaTh TEOPEMY 00
Pemenue 3anay 21 OTHOIIIEHHUH ILIOIIaJel TPEYTroJbHHUKOB,
UMEIOIINX M0 PaBHOMY YIIy; (GOpMYIUpPOBATh U
KonTponsHas
JoKa3biBaTh Teopemy Iludaropa u odbparnyro
padora Ne 2 eit; BBIBOIUTH hopmyny ['epona mis mmommaan
TPEyrojibHUKA; pPellaTh 3a/1a4d Ha BHIYMCIICHHE
U JI0Ka3aTelbCTBO, CBSI3aHHbIE C (popMynaMu
momasnen u reopemoit [Mudaropa
I'naBa VII. [TonooubIe 19
TPeYroJibHUKH
1 Ompenenenne 2 OOBSICHATH TOHSTHE

MOJO0OHBIX TPEYTOJIbHUKOB

MPONOPIIMOHAIIBHOCTU OTPE3KOB; (hop-




[Tpuznaku momooust
TPEYrOJIbHUKOB

KonTtponbHas
pabora Ne 3 [IpumeHeHnue
nojo0ust K JI0Ka3a-
TEJIbCTBY TEOPEM U
PCIICHHIO 33124

CooTHONIEHHA
MEXIY CTOPOHAMH U
yriiamu
IPAMOYTOJIBHOTO Tpe-
YroJIbHUKA

KonTponsHas
pabora Ne 4

MYJIUPOBATh OMPEICICHUS TOA00HBIX
TPEYTOJILHUKOB U K03 unnenta noxodus;
bopMyIHpPOBaTh U IOKA3BIBATH TEOPEMBIL: 00
OTHOILICHUH ILIOIIAACH MOA0OHBIX
TPEYTOJIBHUKOB, O TIPU3HAKAX MMO00US
TPEYTrOJbHUKOB, O CPEIHEH JIMHUHU
TPEYrojbHUKA, O TIEPECCUCHUH MEIUaH
TPEYroJbHUKA, O TIPOIOPIIMOHAIBHBIX OTPE3KaxX
B MIPSIMOYTOJILHOM TPEYTOJIbHUKE; OOBSICHATD,
YTO TaKOE€ METOJ] MoA00us B 3aJa4ax Ha MOCTPO-
€HUE, ¥ TPUBOJUTH TPUMEPHI TPUMEHCHHUS
3TOr0 METOJ1a; OOBSACHITH, KAK MOXHO
HCII0JIb30BaTh CBOMCTBA MOTOOHBIX
TPEYTrOJbHUKOB B U3MEPUTEIBHBIX padoTax Ha
MECTHOCTH; OOBSCHSATH, KAK BBECTH ITOHITHE
oJ00MS 17151 MPOU3BOJIBHBIX (PUTYD;
dbopMynupoBaTh ONpeeIeHUs U
WJUTIOCTPUPOBATH MOHATHUS CUHYCA, KOCUHYCA U
TaHTe€HCA OCTPOTO yIia MPSAMOYTOIBHOTO
TPEYroJIbHUKA; BEIBOJUTH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAUYCHUS
CHUHYyCa, KOCUHYCa U TaHreHca Juis yrios 30°,
45°, 60°; pemaTh 3a/1a4u, CBI3aHHbBIC C
nogo0ueM TPEyroabHUKOB, IJIsI BBIYUCICHUS
3HAYEHUN TPUTOHOMETPUUECKUX QYHKIIUN
UCII0JI30BaTh KOMITBIOTEPHBIE MPOTPAMMBI

I'naBa VI1IIl. Oxpy:xxHocTH

17

KacarenbHas
OKPYXHOCTH
LleHTpanbHbIC U
BIIMCAHHBIE YIJIbI

Yersipe
3aMeyaresbHbIe TOYKU Tpe-
YTOJIbHHUKA

Bnoucannas n
OINMCAHHAs OKPYKHOCTH

Pemenne 3amau

KontposnpHas
pabota Ne 5

HccnenoBars B3aMMHOE PacooKeHUe
IpSMOM U OKPYXHOCTH; (hOPMYTUPOBATH
orpeziesieHue KacaTesIbHON K OKPYKHOCTH;
(hopMyIUpOBaTh U JIOKA3bIBATh TEOPEMBI: O
CBOMCTBE KAacaTeJIbHOM, O IIPU3HAKE
KacareJibHOM, 00 OTpe3Kax KacaTelbHBIX,
MPOBEAEHHBIX U3 OJHOW TOYKHU;
(bopMyIupOBaTh MOHATHS LIEHTPAJILHOTO YITIa U
IpajlyCHOI MepBbl 1yTH OKPYKHOCTH;
(bopMyIHpOBATh U TI0KA3BIBATh TEOPEMBI: O
BIIMCAaHHOM YyTJIe, O TPOU3BEIECHUHU OTPE3KOB
nepecekaImuxcs Xopa; GopMyIupoBarh U
JOKa3bIBaTb TCOPEMBI, CBA3aHHBIC C
3aMCYaTCIIbHBIMH TOYKaMU TPCYTrOJIBHUKA: O
OuCcceKTpuce yria U, KaKk CleICTBHE, O
repeceyeHnu OUCCEKTPUC TPEYToOIbHUKA; O
CepeAMHHOM NEePIEHIUKYISIPE K OTPE3KY U, KaK
CJIE/ICTBHE, O IEPECEUEHUH CEPEIUHHBIX
NEPIEeHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA; O




MEePECEYEHUHU BBICOT TPEYTrOJbHUKA;
(bopMyMHpOBAThH OMPEAETECHUS OKPYKHOCTEH,
BIIMCAaHHOW B MHOTOYTOJIbHUK U OMIMCAHHOM
OKOJI0O MHOTOYTOJIbHUKA; (OPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAaHHOM B TPEYTOJBLHUK; 00 OKPY>KHOCTH,
OINMCAHHON OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE
CTOPOH ONMCAHHOTO YEThIPEXYTOJIBHUKA; O
CBOMCTBE YIJIOB BIIMCAHHOTO
YeThIPEXYrOJIbHUKA; PEIIATh 3aa4u Ha
BBIYMCIICHHE, JI0KA3aTEIBCTBO U IOCTPOCHHUE,
CBA3aHHBIEC C OKPYKHOCTBIO, BIMCAHHBIMU U
OMMCAHHBIMHU TPEYTOJIbHUKAMU U
YEThIPEXYTOJIbHUKAMU;, UCCIIEIOBATh CBOMCTBA
KOH(QUTypaluii, CBA3aHHBIX C OKPYXKHOCTBIO, C
MOMOIIbIO KOMIIBIOTEPHBIX TPOTpaMM

IloBTOpenne. Pemenue 8
3ajga4
nuToro 72
9 kJ1acc
H Conepxanue K XapaKkTepUCTUKAa OCHOBHBIX
omep marepuaia oJu- BUJIOB JIESITEIBHOCTH YY€HHKA (Ha
napa- YECTBO YpOBHE YUEOHBIX JEHCTBHI)
rpaga 4acoB
[ToBTOpEHME Kypca reoMeTpun 2
8 kiacca
I'naBa |1 X. BexkTopbl 12 @opMynupoBaTh ONPEECICHUS U
WJUTIOCTPUPOBATH MOHATHS BEKTOPA, €0 JJIMHBI,
HonsTne BekTopa 2 KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
23 . . o
CrIOKeHYe 1 MOTHBUPOBATh BBEJECHUE NTOHATUN U JEHCTBU,
BEMHTAHUE BEKTOPOB CBA3aHHBIX C BEKTOPAMH, COOTBETCTBYIOIIUMHU
4 | npuMepaMu, OTHOCSIIMMHUCS K (PU3NUECKUM
YMHOKeHHE 5 BCKTOPHBIM BECJIMYMHAM; IPUMEHATH BEKTOPLI
BEKTOpa Ha 4YUCJO. U JeMCTBUS HaJl HUMH IPU peUIeHUN
[IpumeHeHne BEKTOPOB K FeOMETPUUYECKHUX 3aj1a4
pEeIIEeHUIO0 3a1a4
KonTponsHas
pabora Ne 1 1
I'naBa X. Meton xoopaunar | 10 OOBACHATH U WUTIOCTPUPOBATH TIOHSITHS




Koopnunatsr
2 | Bextopa IIpocreiimue
3aJja4d B KOOPAMHATAX

MPSIMOYTOJILHON CUCTEMBbI KOOPAMHAT,
KOOPJIMHAT TOUYKU U KOOPJMHAT BEKTOPA;
BBIBOJNTH U UCIOJIL30BATh MPU PEIICHUH

3 | 3ama4 popMysbl KOOPAMHAT CEPEMHBI OTPE3KA,
VYpaBHeHus
3 . JUTMHBI BEKTOPA, PACCTOSTHUS MEXKTY JIBYMS
OKPYKHOCTH 1 TIpAMOH TOYKAaMH, YPABHEHUS OKPYKHOCTH U IPAMOMU
Pemenune 3amau
KountponbHas 11
pabora Ne 2
I'maBa XI. CooTHomeHus 14 @opMyIUpPOBATH U WILTIOCTPUPOBATH
MeK1y CTOPOHAMH U YIVIaMH OIIPE/IEIICHUS] CUHYCA, KOCUHYCA, TAHT'€HCA U
TpeyrojbHuka. CkaJjsipHoe koTtaHreHnca ymos ot 0 1o 180°; BeIBOAUTH
Npou3Be/eHHEe BEKTOPOB OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO U
dbopMynbl IpUBECHS; POPMYTUPOBATH U
Cumyc, xocuHyc, JIOKa3bIBaTh TEOPEMbI CHHYCOB M KOCUHYCOB,
TAHICHC, KOTAHICHC yIia NPUMEHATh UX MPU PEUICHUU TPEYTrOJIHLHUKOB;
COOTHOMCHIS 0OBSCHATD, KaK UCTIOJB3YIOTCSI TPUTOHOMETPH -
MESK/Ty CTOPOHAMH 1 yeckue GopMyibl B UBMEPHUTENBHBIX padoTax Ha
VINAMH TPEyroNbHIKA MECTHOCTH; (OPMYIUPOBATH ONpEeIICHUs
yIjla MEXJAYy BEKTOPaMHu U CKaJIspHOIO
CxkanspHoe MPOU3BEICHUS BEKTOPOB; BBIBOAUTH (hOPMYITYy
IIPpOU3BCACHNEC BEKTOPOB CKAJIIPHOI'O IIPOU3BEACHUS UePE3 KOOPAUHATHI
BEKTOPOB; (DOPMYITHPOBATH M 000CHOBBIBATH
Pemenne 3amau o
YTBEPIKJIEHHUE O CBOMCTBAX CKAJIIPHOTO
KoHTponbHast MIPOU3BEEHUS; UCTIOIB30BaTh CKAISIPHOE TIPO-
pabora Ne 3 M3BEJICHUE BEKTOPOB MPH PEIICHUU 3a/1a4
I'masa XlI. Jauna 12 DopMynUpOBaTh ONPENICICHUE
OKPYKHOCTHU M IJIOIIAAb Kpyra MPaBUIBHOTO MHOTOYTOJbHUKA;
dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBI 00
IIpaspibibie 4 OKPYXHOCTSIX, OMMCAHHON OKOJIO
2 | MEOTOyronbHuKM JlmiHa MPAaBUJIBHOTO MHOTOYTOJIbHUKA U BIMCAaHHOU B
OKpYKHOCTH N HETO0; BEIBOAUTH U UCIOJIB30BaTh POPMYIIBI
TLIoMmank Kpyra JUI BBIYUCIICHUS TUIOIIAAU MPABUIBHOTO
Permenue 3a1aq MHOTOYTOJILHUKA, €T0 CTOPOHBI U paanyca
BIMCAHHOW OKPYXHOCTH; peIiaTh 3aJa4yd Ha
KonTponsHas MOCTPOCHHUC NPABUIIBHBIX MHOI'OYI'OJIbHUKOB;
pabota Ne 4 1 OOBSCHATH MMOHATHS JUTMHBI - OKPYXHOCTH U

MJIOIIAIM KPYTa; BEIBOAUTH (GOPMYIIBI IS
BBIUMCIICHUS JJIMHBI OKPY)KHOCTH U JUTUHBI
JyTHU, IJIOWAAU Kpyra U IUIOIaAd KpyroBOoro
CEKTOpa; NPUMEHATH 3TU (POPMYIbI IPU
pelIeHnN 3a1a4




I'masa XIII. IBuskenust

IMTouaTue nBUXEHUS
2 | TlapamtenbHbINA IEPEHOC U
MOBOPOT

Pemenune 3amau

OOBSCHATH, YTO TAKOE OTOOPAKECHHUE
MJIOCKOCTH Ha ce0sl U B KAKOM CITy4ae OHO
Ha3bIBA€TCA ABUXXCHHUCM I1IJIOCKOCTH,
06'b$ICH$ITB, 4YTO TAKOC OCCBAasd CUMMCTpPHA,
HOCHTpaJIbHAasd CUMMETpPUA, HapaJIJICJIbHBIf/i
MIEPEHOC U TOBOPOT; 0OOCHOBBIBATH, YTO ITH
OTOOpa)KEHUS TUIOCKOCTH Ha ce0sl SABISIOTCS
JNBIOKCHUSIMH; OOBSICHITH, KaKOBa CBS3b
MEXY IBHKCHHUSIMHU U HAJIOKCHHUSIMU;
WUTKOCTPUPOBATh OCHOBHBIE BUJIbI JBUKECHUM,
B TOM 4YHUCJIC C ITIOMOIIBIO KOMIIBIOTCPHLBIX IIPO-
rpamm

I'masa XIV. HauansHble
CBEJICHUS U3 CTEPEOMETPHUU

MHororpanHUKH

Temau
HOBerHOCTI/I BpaHICHI/Iﬂ

OOBICHATH, YTO TAKOE MHOTOTPaHHUK,
ero rpaHu, pé€opa, BEepIINHBI, TUAarOHAIH,
KaKOW MHOTOTPAaHHHWK HA3bIBACTCS BBIMTYKIIBIM,
YTO TaKoe N-yroyibHas Mpu3Ma, e€ OCHOBaHUS,
OOKOBBIC TpaHu U OOKOBBIC pEOpa, KaKas nmpu3Ma
Ha3bIBAETCS MPSIMOM U KaKas HAKJIOHHOMU, YTO
TaKoe BbICOTA MPU3MBI, KaKas pu3Ma
Ha3bIBAETCS MapasuieNieNuIe oM U KaKou ma-
paJlieNienuIie]] Ha3bIBaeTCsl MPSIMOYTOJIBHBIM;
(opMynHpoBaTh U 0OOCHOBBIBATH YTBEPKACHUS
0 CBOMCTBE JMAaroHaJiel napauiesienuIieaa u o
KBa/IpaTe AMArOHaIH IPSIMOYTOJIbHOTO
napasuienenumesa; OObsICHITh, YTO TaKOe 00bEM
MHOTOTpaHHUKA; OOBSICHATH, KaKOH
MHOTOTPaHHUK HA3bIBACTCS MUPAMHUION, YTO
TaKoe OCHOBaHUE, BepIInHa, OOKOBbIE T'PaHH,
OoKoBBIE pEOpa M BBHICOTA MUPAMUJIBI, KaKast
MUpaMu/Ia Ha3bIBAETCs MTPABHIILHOM, UTO TAKOE
arodema MpaBMIbHOW MUPAMUIIBI, OOBSCHSTD,
KaKOe TeJI0 Ha3bIBACTCS IIMIIMHIPOM, YTO TAKOE
€ro 0Ch, BBICOTa, OCHOBaHUS, pajgnyc, OOKoBast
MOBEPXHOCTh, 00pazyrouine, pa3BEpTka OOKOBOM
MOBEPXHOCTH, KAKUMHU (HOPMYITaMH BBIPAKAIOTCS
00BEM U TuIOIIa1b OOKOBOM MOBEPXHOCTH
[VJTHH/IPA; OOBSICHITH, KAKOE TEJIO Ha3BIBACTCS
KOHYCOM, YTO TaKO€ €r0 0Ch, BBICOTA,
OCHOBaHHE, OOKOBasl MOBEPXHOCTH, 00pa3yro-
e, pa3BEPTKa OOKOBOI MOBEPXHOCTH, KAKIMHU
dbopMmyniamMu BeIpakaroTcs 00bEM KOHYCa U
II01ab OOKOBOM MOBEPXHOCTH; OOBSACHSTH,
Kakasi IOBEPXHOCTh Ha3bIBaeTCs c(hepoil u Kakoe
TEJI0 HAa3bIBACTCS MIAPOM, UYTO TAKOE PAANYC U
nuameTp cdepsl (11apa), pacrno3HaBaTh Ha
PHUCYHKaX TPU3MY, TapalIeIeTHITe 1, THPaMHIILY,




HWINHAP, KOHYC, [Iap

IToBTOpEHme.
Pemenne 3agau. O0
aKcHoOMaXx
MJIAHUMEeTPHU

Hrorosas
KOHTpoJibHAs pabota Ne 5

UTOIo
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