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I[Inanupyemble pe3ybTaThl
[TporpamMmMa npenmnosaraer AOCTUKEHHME BBITYCKHUKAMHU CTapIIEd IKOJIbI
CJIEYIOIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U NIPEAMETHBIX PE3YJIbTaTOB.

B in4HOCTHBIX pe3yabTarax ¢c)OPMUPOBAHHOCTD:

— LEJIOCTHOTO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU MAaTEMATUKU U OOIIECTBEHHON MTPAKTUKH €€ IPUMEHEHNUS,

—OCHOB  CaMOpa3BUTHSI M CAMOBOCIHMTAHHS B  COOTBETCTBHH
C OOIEYETOBEYECKUMH LEHHOCTSIMU M HJeajdaMu TIPakJIaHCKOro OOIECTBa;
TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOW M OTBETCTBEHHOMU
JEATEIbHOCTH C IPUMEHEHUEM METO/I0B MAaTEMATHUKU;

—TOTOBHOCTM W  CHOCOOHOCTM K  OOpa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHUIO0, Ha MPOTSKEHUHU BCEU KU3HU; CO3HATEIBHOTO OTHOIIEHHS K
HENpPEepPhIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCIEIIHOW MpodecCHoHalbHON u
OOIIIECTBEHHON JIeATEJIbBHOCTH Ha OCHOBE pa3BUTOM MOTHBAalUU y4eOHOM
NEATEIBbHOCTH " JMYHOCTHOTO CMBICJIA U3Y4YCHUS MaTEMaTHKH,
3aMHTEPECOBAHHOCTU B MIPUOOPETEHUHU U PACIIMPEHUN MaTeMaTHUYECKUX 3HAHUM U
Ccloco0OB  NEWCTBUM, OCO3HAHHOCTM B  IOCTPOCHMHM  WHAMBHUIYaJIbHOM
00pa30BaTeIbHON TPACKTOPHH;

— OCO3HAHHOTO BbIOOpa Oyaymieil mnpodeccun, OPUEHTUPOBAHHOM B
NPUMEHEHUH MAaTeMaTHUYEeCKHMX METOJOB W  BO3MOXKHOCTEH  peanu3aluu
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K NpodecCHOHAIBHOU
NEeATEIbHOCTH KaK BO3MOXKHOCTH y4YaCTHsl B PEIICHUH JIMYHBIX, OOLIECTBEHHBIX,
rOCyAapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

— JIOTUYECKOT0 MBIIUIEHUS: KPUTUYHOCTU (YMEHHE PaCIO3HAaBATh JIOTUYECKH
HEKOPPEKTHBIC BBICKA3bIBAHUSA), KPEATUBHOCTH (COOCTBEHHasi apryMeHTaIus,
OTPOBEP)KEHMS, TOCTAaHOBKAa 3ajad, (QOpMyJIHpOBKa mpobiieM, paboTa HaL
MCCJIEN0BATEIBCKUM IIPOEKTOM U Jp.).

B MeTanpeaMeTHbIX pe3yJabTarax cOpPMHUPOBAHHOCTD:

—  CIIOCOOHOCTH  CaMOCTOSITENIbHO ~ CTaBUTh  LE€IM  y4eOHOM U
UCCIIEIOBATENbCKOM, MPOEKTHOW JEATENbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBaTh M  OLIGHWBAaTh Yy4eOHblE JEUCTBUS B COOTBETCTBUHM C
MOCTaBIICHHOMW 3a/1a4eiil U yCTIOBHUSIMH €€ BHITIOJTHEHHS;

— YMEHHsI CaMOCTOSITENIbHO TUTAHUPOBATh alIbTEPHATUBHBIE MTYyTH TOCTHXKEHUS
1esneil, OCO3HaHHO BbIOMpaTh Haubonee 3IPGHEKTUBHBIE CHOCOOBI pELICHUs
y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4;

— YMEHUSI HaXOJUTh HEOOXOANMYIO0 WH(POPMAIIMIO0, KpUTHUECKU OLICHUBATH U
UHTEPIIPETUPOBaTh MH(YOPMAIMIO B Pa3IUYHBIX HCTOYHMKAX (B CIPABOYHUKAX,
autepatype, UWHTepHere), mpeactaBiATh HHOpMaLMIO B pazau4HON (opme
(cmoBecHOM, TaOMUYHOM, TpadUUecKOi, CHMBOJIUYECKOI), 00pabaThiBaTh, XpaHUTh
U TepenaBaTh HMH(POpPMAIMI0O B COOTBETCTBUM C IO3HABATEJIbHBIMH  WIIU
KOMMYHUKATHBHBIMH 337]a4aMH;

— HABBIKOB OCYIIIECTBJICHUS MMO3HABATEIBHOM, YUEOHO-UCCIEI0BATENLCKON U
IPOEKTHOM JesTeNbHOCTH, HaBBIKAMU pa3pelIeHHs] Mpo0sieM; CHOCOOHOCTh U



TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3aa4,
MIPUMEHEHUIO PA3JIMYHBIX METOA0B MTO3HAHHS;

— YMeHHMSI TPOAYKTHMBHO O0IIATHCS M B3aMMOACHCTBOBATHBB IpOLIECCE
COBMECTHOM  JEATEIBbHOCTH, YYUTHIBATh MO3WLHMH  APYTUX  YYaCTHUKOB
NesATeIbHOCTH, 3((PEKTUBHO pa3peiiaTb KOHPIUKTHI,

— BIIQJICHUS SI3BIKOBBIMM CpPEICTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

— BJIaJICHUE HABbIKAMHU I[IO3HABATEIbHOM peQIeKCHH Kak OCO3HAHUS
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBAHMI{, TPAHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIbHBIX 33]1a4 U
CPEIICTB UX JOCTHUKEHUS.

B npeaMeTHbIX pe3yJbTaTax cOpMHPOBAHHOCTD

— TPEACTABJICHUM O MATEMATUKE KaK YaCTU MHUPOBOM KYJIBTYPHl U O MECTE
MaTeMaTUKH B COBPEMEHHOM IMBWIM3AIMKM, O CHoco0ax ONucaHus Ha
MaTEMATUYECKOM SI3BbIKE SIBJICHUN PEAJIbHOTO MUPA;

— IIPEACTABJIICHUM O MATEMAaTHYECKUX IMOHATUAX KaK O BaXKHEUILINX
MAaTEMATUYECKUX MOJEINAX, II03BOJIAIOIIUX OIKCHIBATH W HM3y4dyaTb pa3HbIC
IIPOLIECCHI U SIBJICHHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMATUYECKOTO MOCTPOCHUSA
MaTEMaTU4YECKUX TEOPUM;

— YMEHUU NPUMEHEHUS METOJIOB JIOKA3aTEIbCTB U AJITOPUTMOB PELICHHUS;
YMEHUE X IPUMEHSATh, IPOBOAUTH TOKA3aTEIbHBIE PACCYKAECHHUS B XOJI€ PEIICHUA
3a1ay;

— CTAaHAAPTHBIX MNPUEMOB pELICHUA PALMOHAIBHBIX W UPPAUUOHAIBHBIX,
MOKa3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHCHUN U HEPABEHCTB, UX
CHUCTEM; HCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHCIE JIA
IIOMCKA ITYyTH PELIECHUS U WUTIOCTPALMU PELLICHUSI YPABHEHU U HEPABEHCTB;

—  TMpeACTaBIeHUNM 00 OCHOBHBIX TMOHATHUAX, HAEIX M  METoJax
MAaTEMaTHYECKOr0 aHAJIN3a;

— TMPEICTABICHUM O MNPOLECCaX U SABJICHUSIX, UMEIOUIUX BEPOATHOCTHBIN
XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaTbHOM MHUpPE, 00 OCHOBHBIX
MOHATHUSAX DJIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHHN HAXOJIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIICHUS COOBITHM B MPOCTEHIINX MPAKTUYECKUX CUTYAIHUSIX U
OCHOBHBIE€ XAPAKTEPUCTUKU CIyYAHBIX BEJINYNH;

— HAaBBIKOB MCIIOJB30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTpaMMm IpHU
pellIeHuY 3a1ay;

— TPENCTaBICHUA O HEOOXOJMMOCTH JI0KAa3aTeIbCTB MNPU OOOCHOBAHUU
MAaTEMATHUYECKUX YTBEPKICHUI;

— MOHSTUAHOrO arfmapara MO OCHOBHBIM pasjeiaM Kypca MaTeMaTHKU;
3HAHWN OCHOBHBIX TeOpeM, GOPMYIT U YMEHHSI UX IPUMEHSATH;, YMEHHUSI IOKA3bIBATh
TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CTIOCOOBI PEIICHUS 3a/1aY;

'denepanbHbIi rocyJapCcTBEHHBIN 00pa30BaTeNbHbIN CTAaHIAPT CPEAHETO (TIOJHOT0) 00IIero
oOpa3zoBanus /M-Bo oOpazoBanus u Hayku P®. (Crangaptel BToporo nokosnenus). [Ipukas
MunucrepcrBa oopazoBanus U Hayku P® ot 17.05.2012. Ne413, c.15-16.



— YMEHUH MOJEIHMPOBATH PEAIbHBIE CUTYallMU, UCCIEAOBATH MOCTPOCHHBIE
MO/JIENIA, UHTEPIPETUPOBATH MTOJYYCHHBIN PE3YyJIbTAT;

— TMpPEeJCTaBJICHUN 00 OCHOBHBIX IMOHATHSAX MAaTeMaTHYECKOTO aHajn3a U MX

CBOMCTBaX, BIIQJIEHHEC YMEHHUEM XapaKTepHU30BaTh TOBeAcHUE (GYHKIIUH,
HCIOJIb30BaHNE TIOJYYCHHBIX 3HAHUM JJIsI ONHUCAHUS W aHajdu3a peajbHBIX
3aBUCHUMOCTEH;
— YMEHHMH COCTaBJCHHUS BEPOSITHOCTHBIX MOJICJIEM MO YCIOBHUIO 33Jlaud |
BBIYUCJICHUS BEPOSTHOCTU HACTYIUIEHUS COOBITUM, B TOM YHUCJE C MPUMECHEHUEM
dbopMy1 KOMOWMHATOPUKM ¥ OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH;
WCCIICIOBAHUSI CITyYalHbBIX

2.Coaepxxkanue yueOHOro MmarepuaJia

Paznen |. [lnanumerpus
§ 1. TpeyroabHuKu.

Tpeyronbuuk. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB. PaBHOOEIpEHHBIIH
TPEYTOJIbHUK, €70 IPU3HAKH U CBOMCTBA. COOTHOLIEHUSI MEKy CTOPOHAMH U
yrilaMu TpeyrojibHHKa. Teopema CHHYCcOB U KOCHHYCOB. PaciipeHnHas reopema
cuHycoB. [IpueMbl HaX0XI€HHsI MEIUAHBI B TPEYroJibHUKE. CBONCTBO
OMCCEKTPHUCHI TPEYTOJIbHUKA.

[IpssMOYyTOJIbHBIN TPEYTOJbHUK. TpUrOHOMETpUYECKUE QYHKIIUUA OCTPOTO
yIJIa OPSIMOYTOJIBHOTO TPEYrojbHUKa. CBOMCTBO MEAMAHbI, MPOBEACHHON K
TUIIOTEHY3€ MPSAMOYTOJIBHOTO TpeyroJbHUKa. DOpMyIsl 1711 BBIYMCICHUS
IJIOIIA/IEN TPEYTOJIBHUKOB.

[[Ipu3Haku noooust TpeyroabHUKOB. OCHOBHBIE KOH(UTYpaluy,
CBSI3aHHBIE C [T01I00MEM TPEYTOJIbHUKOB: IPUMEPBI OTCEYEHUS OT TPEYroJIbHUKA
nono6Horo ucxogHomy. OCHOBHAs 3a/1a4a o100us |*.

3ameyaTeabHbIE TOUKU TPEYTrodbHUKA. POPMYIIbI I BIUUCICHHS
paZnyCcoB BIIMCAHHBIX M ONMCAHHBIX OKPYKHOCTEN OKOJIO TPEYTOJIBHUKOB (B TOM
4yucie, YTOYHEHHBIE Ul YacTHBIX ciydaeB). [ Teopemsl UeBbl 1 Menenasi|.

§ 2. YeTbIpexyroJibHUKH.

UYetpipexyroabHUK. CyMMa BHYTPEHHUX YTJIOB BBITYKIIOTO
YeThIpEXyroJibHUKa. CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

[TapannenorpaMm u Tparnenus Kak KJacChl YETBIPEXYTOJIBHUKOB. Teopema
Bapunrona. CpegHue nponopurOHAIBHBIE U CPETHUE TEOMETPUUECKHE B
Tpanenuu. OCHOBHBIEC BU/IbI JIOMIOJIHUTENIbHBIX IOCTPOECHUH B Tpanenuu. Pomo,
MPSAMOYTOJIbHUK M KBaJpaT KaK YacCTHbIE BUABI apayuieraorpaMma. GopmMynsl 11s
BBIYMCJIEHUS IUIONIAZE OCHOBHBIX KJIACCOB YETBIPEX YT OJIbHUKOB:
MapajyIeIOrPaMMOB U TPAICLUH.

IToHsATHE YETHIPEXYTOJBbHUKA, BHUCAHHOTO WJIH ONTMCAHHOTO OKOJIO
OKpY)HOCTH. CBOMCTBA ITUX KOHPUTYpAIIHIA.

[ToHsiTHE OIOPHOTO 3IEMEHTAa U MUHUMAJILHOTO 0a3nca B peleHUN
F€OMETPUUECKOM 3a1aUH.



§ 3. Oxpy:xxHOcTh. U3MepeHue yIiioB, CBA3aAHHBIX C OKPYKHOCThIO.
IIponopunoHajibHbIe JJUHUM B Kpyre. KomOMHanum okpy:KHOCTEN.

OxkpyxHocTb U Kpyr. KacarenbHast kK OKpy»HOCTH, Xopaa. Jlyra
OKPY’KHOCTH, KPYTOBOM CEKTOp, CETMEHT, TOSIC.

H3mepenue y2nos, céA3aHHbIX C OKPYAHCHOCMbIO. YTOII LICHTPAJIbHBIA U
BIIMCaHHBIN. MI3MepeHne HeHTpaIbHbIX U BIIMCAHHBIX yIi0B. Bennunna yria,
00pa30BaHHOI0 KacaTeJbHON U XOPA0M, UMEIOIIMMHU OOIIYI0 TOYKY Ha
OKpYy>kHOCTH. Bennumnna yria ¢ BepiiMHOW BHYTPU Kpyra, BHE Kpyra.

* 3meck U anee B KBaApaTHBIX CKOOKaxX yKa3aHbl TEMBI, )KeJlaTeNIbHbIE, HO
He 00s3aTeNbHbIE JUIsl PACCMOTPEHHS HA YUEOHBIX 3aHATHUSAX.

Ceoticmea xopo, cekywux u kacamenbnvix. CBOUCTBO pajuyca,
MPOBEICHHOTO B TOYKY KaCaHMs KacaTeJIbHON U OKPYKHOCTH. CBOMCTBO OTPE3KOB
KaCaTeJIbHBIX, POBEACHHBIX K OKPYKHOCTH U3 OJHON TOYKH. CBOMCTBA OYT,
3aKJIF0YEHHBIX MEXAY NTapajuieabHbIMU XopaaMu. CBolicTBa 1raMeTpa,
NEPHEHANKYIJIAPHOTO Xopae. CBsA3M IIMHBI OTPE3KOB KacaTEIbHONW CEKYILEH,
IIPOBEJICHHBIX K OKPYKHOCTH U3 OJTHOM M TOH ke ee Touku. IIponssenenue
OTPE3KOB MepeceKaromuxcst Xopa. CBOMCTBA JIMHUM B KaCAIOIIUXCS U
NIEPECEKAIOIINXCS OKPYKHOCTAX. CBOMCTBO JINHUX LIEHTPOB JIBYX KaCarOIIHUXCS
OKpYX)HOCTEN. CBA3b pacCTOSHUSA MEKY LIEHTPAMU JBYX KaCArOLIUXCs
OKPYXHOCTEH M UX panyCcoOB (MpU KACAaHUH BHEIIHEM U BHYTpeHHEM). CBOMCTBO
oO111eii KacaTebHOM JIBYX OKPY>KHOCTEH, ux o01ieit xopasl. Heo6xonumoe u
JIOCTATOYHOE YCJIOBUE KaCaHUs N3BHE IBYX OKPYKHOCTEN.

§ 4. Boruncienue miomaaeii. Mero miomanueii.

[Tnomane ¢purypsl. AKCuomsI miomaau. Mcrnoas30BaHnue CBOMCTBA
aJIUTUBHOCTY TUIOIIAIHN MPU pa30MEHUH U JTOCTPAaUBAHUN MHOTOYTOJIbHUKA.

Jlononnumenvhvie meopemvi 0 niowjaosnx mpey2onvHukos. O pa3oreHun
TpEYroJibHUKa Ha paBHOBeUKUE. OO OTHOIICHUH TLIOIIAIeH TPEYTOJIbHUKOB,
MMEIOIINX TI0 PABHOMY YTIIy, O paBHOM BeicoTe. OO OTHOIIIEHUH TIIOMIAEH
TPEYTOJILHUKOB C OOIITMM OCHOBAHHEM M BEPIIMHAMU, JICKAIUMU Ha
MapajyIeIbHON €My IIPSIMOM.

JononnumenvHole meopemvl 0 niowadsnx yemovipexy20avHuxos. O miomaIu
MIPOU3BOJIBHOTO BBIITYKJIOTO YEeTHIPEXyTroiabHuKa. O IO YeThIPEXyTrOJbHUKA
CO B3aMMHO NEPIICHAUKYISIPHBIMEU qraroHassMu. O III0NIaau paBHOOEIPEHHOM
TpaneIyy 10 BBICOTE, MPOBEACHHONW U3 BEPIIUHBI TYIIOTO yTJa.

Teopema ITudaropa u hopmyna I'epoHa kak KJIHO4EBON MOMEHT B PELICHUU
3a/1a4 Ha HaxoxaeHue miomaau uryp. O0 OTHOIIEHUH IO el MOJ00HbIe
¢buryp. CooTHOIICHUS MEXAY AJIEMEHTaMHU (GUTYP TIPH BEIYUCICHUH TUIOIIAICH
BITMCAHHBIX M OMMCAHHBIX MHOTOYTOJLHUKOB.

8 5. ITogo06ue TPeyroJbLHUKOB B 3a]a4aX HAa KOMOMHAIUH OKPYKHOCTH U
TPEYroJbHUKA.

[Tpusnaku nomo6us TpeyroabHUKOB. OCHOBHBIE KOH(UTYpAIlUU, CBSI3aHHBIC
C MOJI0OMEM TPEYTOIHLHUKOB: IPUMEPHI OTCEUCHHSI OT TPEYTOJIbHUKA TOJ0OHOTO



ucxognomy. OcHOBHas 3a7a4da moaoous. Mcronp3oBanue momoous mis
YCTaHOBJICHHSI B3aUMOCBSI3U JIEMEHTOB B KOMOWHAITUH TPEYTOJILHUKOB C
OKPY>KHOCTBIO.

§ 6. [IpuMeHeHHE TPUTOHOMETPHH B PeLIeHUH MJIAHUMETPHYECKHUX 3a/1a4.

Tpuronomerpudeckue GyHKIMHU OCTPOTO YIJia IPSIMOYTOJIBHOTO
TPEYroJIbHUKA. TeopeMbl CHHYCOB, KOCUHYCOB M TAHT€HCOB B TPEYTOJIbHUKE.
®opmyJbl 11 BBHIYUCICHUS TIOMAACH PUTyp ¢ UCTIOIB30BaHUEM
TPUTOHOMETPHUUECKUX (QYHKITHIA.

OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIbI IPUBEICHHUS.
®opMyiibl cnoxeHuss. QopMyIibl ABOMHOTO apryMeHTa. [PopMyIibl BEIPAKEHUS
yepe3 TAHT€HC MOJIOBUHHOTO apryMeHTa]. @opMyJibl pelieHuii OCHOBHBIX
TPUTOHOMETPUUYECKUX YPABHEHUN.

Paznen Il. Crepeomerpus
§1. 3amaum Ha MOCTpOeHHe ceueHusl. BhIunciieHne 31eMeHTOB ceYeHNsI H ero
IJIOLIA/IH.

[MeTonbl JO0Ka3aTeIbCTBA B PELICHUH CTEPEOMETPUUECKUX 3a/1ad. 3a/1a4i Ha
NOCTpOoeHUE. AHAIN3 U I0KA3aTENIbCTBA B PEIICHUH CTEPEOMETPUYECKHX 3a]1a4 Ha
MIOCTPOCHHUE .

Axcuomel cmepeomempuu u C1e0CM8EUs IMUX AKCUOM 8 peueHuu
cmepeomempuieckux 3a0ay Ha nocmpoenue. HexoTopelie nmpaBuiia IOCTPOEHUS
ceuenus. [locTpoeHne ceueHuns, MpOXOAsILEro Yepe3 TP 3aJaHHbIe TOUKH, HE
Jexanme Ha ogHou npsimoit. Iloctpoenne ceuenus, IpoXOAsSIIETO YEPE3
3aIaHHYIO MIPSIMYIO U HE JIEKAILYIO Ha HEX TOUKy. [[puemMbl Berancnenus
AJIIEMEHTOB CEUEHUs, €ro MepuMeTpa U IJIOIIA IH.

Pewenue 3a0au na nocmpoenue ceuenuti MHO202PAHHUKOS C YCNIOBUAMU
napannenvrocmu. I1ocTpoeHHE ceueHus, NPOXOIAILErO Yepe3 3aJaHHYI0 IPSIMYIO
MapajyIeIbHO IPYrou 3alaHHOM NpAMou. [locTpoenne ceuenns, mpoXOoasIIero
yepes 3aJaHHYI0 TOUKY, MapajuIesIbHO 331laHHOM TuiockocTh. [locTtpoenue ceuenus,
IIPOXOJSIIEr0 YEPE3 3aJaHHYI0 TOUKY MapajuIeIbHO KaXI0W U3 IBYX
CKPELIMBAOIINXCS NPSIMBIX. [IprieMbl BBIYMCIIEHHSI 2JIEMEHTOB CEYEHMUS, €TO
NEPUMETPA U IIJIOIIATH.

[Pemenue 3a1a4 Ha MOCTPOEHUE CEYEHN MHOTOTPAHHUKOB C YCJIOBUSAMH
NepHeHANKYIApHOCTH. [IpreMbl BEIYMCIIEHUS 3JIEMEHTOB CEUEHHUSI, €0 IepUMeTpa
Y TUIOIIAIH .

§ 2. BoiuuciieHue pacCTOSIHMM M YIJIOB B IPOCTPAHCTBE

[TonsiTue paccTosiHUs B IPOCTPAHCTBE. PaccTosiHME OT TOYKHU 10 MPSIMOU
[3a1a4a O BBIYMCICHUHN TUIONIAU TPEYTOJIbHUKA |, OT TOUKH A0 IJIOCKOCTH, MEXKTY
CKpeIlMBaIOMUMHUCS TpsAMbIMU. [[IpueM 1ocTpanBanuss mupaMu/Ibl 10
napajIeJenuIe/a Py PEeUICHUH 3aa4 Ha BBIUKMCIIEHUE YIJIOB U PACCTOSIHUN B
MpoCTpaHCcTBe]. ['eoMeTpruecKkoe MECTO TOUEK MPOCTPAHCTBA, PABHOYAATIEHHBIX
OT BEPILIUH MHOTOYT'OJIbHUKA, OT CTOPOH MHOTOYTOJIbHUKA.



YTos1 MEXy CKPEIINBAIOIUMUCS MPSMBIMHA. Y TOJ MEXAY MPSAMOU U
IJIOCKOCTBIO, MEXY TUIOCKOCTSIMH. JIByTpaHHBIN yroJl.

MecTo noka3aTenbCTBa B PEIICHUN CTEPEOMETPUYECKHX 3a/1a4 Ha
BBIYMCIICHHE YTJIOB U PACCTOSIHUM B NpocTpaHcTBe. [IpaBuia BeINOIHEHNS
BBIHOCHBIX YEPTEKEMN MPH BBIYMCIICHUH YTJIOB ¥ PACCTOSHUN B IIPOCTPAHCTBE.
Omnpenenenre MUHUMAJIBHOTO 0a3uca MpH peIeHUH 33Ja4l Ha BBIUNCICHHUE
PacCTOSIHUMI U YIJIOB B IIPOCTPAHCTBE.

§ 3. KomOunauum reJr.

[Tonsite koMOuHaMK Ted. L{unuHIpsl, BOUCAaHHBIE M OMTUCAHHBIE OKOJIO
npu3M. KoHyChl, BIMCaHHBIE U ONKMCaHHbIE 0KOJIO upamu. [ KomOnHanum
HUIMHAPA U TETPadIpa, KOHyCa U IPU3MBI].

Cdepsbl, BIMCaHHBIE U ONTMCAHHBIE OKOJIO MPSMBIX MPU3MbI, TPaBUIbHBIX
nupamu]l. [Cdepbl, BIMCaHHbBIE U OMMCAHHBIE OKOJIO TPOU3BOJIBHBIX MUPAMUL.
[TpousBoabHbIe KOMOMHALIMU Chepbl C MHOTOrpaHHuKaMu. KomMOuHanuu cepel u
IIPaBUJIBHBIX MHOTOI'PaHHUKOB|. KapkacHble MHOIOTpaHHUKH.

KomOuHanuu KpyribIx Ted.

BeltonHeHNE BBIHOCHBIX YEPTEKEN B PEIICHUH 3aa4, CBA3aHHBIX C

KOMOMHALIUSMU TEJl.

§ 4. O0beMbI ¥ IOBEPXHOCTH TeJl. MI30paHHbIe BONPOCHI CTEPEOMETPHH.

Jlononnumenvhvie meopemvt 06 o6veme mempa’opa. O0bEM TeTpasapa C
NONapHO NEPNEHAUKYIIIPHBIMU OOKOBBIMU pedpaMu. OObEM TeTpasapa 1o
IJIOIIA/IA JIBYX €ro rpaHei, ux oOiero pedpa u ABYTpaHHOTO yria,
00pa30BaHHOI0 3TUMU I'paHaMH. OO0 OTHOUIEHUU O0BEMOB TETPAIPOB, UMEIOIINX
110 paBHOMY TpeXIpaHHOMY yriy. [Iprem noctpanBaHust TeTpasapa 10
napajiiesienure a Npu BeIYUCICHUN 00bEMOB.

3amauu HA CpaBHEHUE TUIONIA/ICH MOBEPXHOCTEN U 00HEMOB
MHOTrorpaHHukoB. [Teopema MeHenasi|

['eomeTpuyeckure 3a1aun Ha OTHICKAHKE HAUOOJIBIIIETO U HAMMEHBIIIETO
3HAYECHUSI.
[IpuMeHeHne TPUrOHOMETPUH B PELLIEHUH CTEPEOMETPUUYECKUX 3a/1a4.



TemaTnuyeckoe IJIAHKPOBaAHME

No Koi.
i\ HaumenoBanne TeMbl 9ACOB
1 | TpeyroJbHHUKH. 3
YeTbIpexyroJbHUKH. 2
Oxpy:xHocTh. U3MepeHne yriioB, CBA3aHHBIX C OKPY’KHOCTBIO. 4
IponopunonajsbHblie JUHUMA B Kpyre. KomOnnanun
OKPY/KHOCTEH.
Bopruunciaenue miaomaaeid. Meroa nJjomajae. 3
IToxoOme TpeyroJiLHUKOB B 3a1a4aX HA KOMOUHAIIUU 3
OKPY’KHOCTH M TPEYTr0JIbHUKA.
IIpyMeHeHne TPUTOHOMETPHUH B PeIICHUH INIAHUMETPUYECKHX 2
3aaay.
[IpakTHKyM MO PENICHUIO 3a/1a4 MOBBIIIEHHON CIIOKHOCTH 4
3ajaum Ha MOCTPOeHUe ceyeHusa. BoruuciieHne 3JieMeHTOB 11
ceyeHMs U ero MnJioumajm.
BplunciieHue pacCTOSHUM M YIJIOB B IPOCTPAHCTBE 4
KomOunanuu teJr. 16
O0bembl 1 MoBepxHOCTH Tesl. 30paHHBIe BONPOCHI 16

CTepeOMeTPHH




KajiengapHo —TeMaTu4eckoe mJjiaHupoBaHue
ITo 1 yacy B Henento B 9 kiaccax.

Ipuioxenue

Neypoka | Pazgen Tema ypokoB Hara Jlara
IIaHup | pakTu4
[InannmeTpust
1 TpeyronbHUKH 6.09
2 TpeyronsHuKU 13.09
3 TPEYTOJLHUKU 20.09
4 YeTbIpeXyroabHUKH 27.09
3) YeTblpexXyroabHUKH 4.10
6 OxkpyxHocTbh. I3MepeHune 11.10
YTJIOB, CBSI3AHHBIX C
OKPY>KHOCTBIO.
[IponopiimoHanbHbIE JIUHUH B
kpyre. KomOunanuu
OKPYKHOCTEM
7 OxpyxHOCTh. I3Mepenne 18.10
YTJIOB, CBSI3AHHBIX C
OKPY>KHOCTBIO.
[IponopiimoHanbHbIE JIUHUH B
kpyre. KomOunanuu
OKPYKHOCTEM
8 OxpyxHOCTh. I3MepeHne 25.10
YTJIOB, CBS3aHHBIX C
OKPY>KHOCTBIO.
[IponopiimoHanbHbIE JIUHUH B
kpyre. KomOunanuu
OKPYKHOCTEM
9 PesepB Bpemenn 1.11
10 Breruncienue miomanei. 8.11
Meron miomaaen
11 Brruncienue miomaaei. 2211
Meron miomaaen
12 PesepB BpemHu 29.11
13 [TonoGue TpeyroJpHUKOB B 6.12
3aJayax Ha KOMOWHAIINU
OKPYXHOCTH U TPEYTOJIbHUKA
14 [Tonobue TpeyroabHUKOB B 13.12




3a/layax Ha KOMOWHaUU
OKPYXHOCTH U TPEYTOJIbHUKA

15

Pe3eps BpeMeHu

20.12

16

[IpuMeHeHne TPUTOHOMETPUH
B PELLICHUH
IJJAHUMETPUYECKUX 3a]1a4

27.12

17

[IpuMeHeHre TpPUroHOMETPUU
B PEIICHUU
MJIAaHUMETPUYECKUX 3a1a4

3.01

18

[IpakTUKyM IO PELIEHUIO
3a/1a4 MOBBIIIEHHOU
CJIIOKHOCTH

10.01

19

[IpakTUKyM IO PEHIEHUIO
3a/1a4 MOBBILIEHHON
CJI0KHOCTH

17.01

20

[IpakTUKyM IO PELIEHUIO
3a/1a4 MOBBIIIEHHON
CJII0KHOCTH

24.01

21

[IpakTUKyM IO PEHIEHUIO
3a/1a4 MOBBILIEHHON
CJI0’KHOCTH

31.01

Crepeomerpus

22

3agauu Ha
MMOCTPOECHUE
CEUYEHUU.

Brranciienue ux 3JIEMEHTOB U
IJIOIA N

7.02

23

HexoTopele mpaBuiia
MMOCTPOCHUS CEUCHUS
MHOTOTPaHHHUKOB.
[TocTpoeHue ceuenus,
MPOXOSIIETO YEPE3 TPU
3aJJaHHbIC TOYKH, HE JICHKAILIHIE
Ha OJTHOM MPSIMOU

14.02

24

[TocTpoenue ceuenus,
MIPOXOJSAILETO Yepes
3aJaHHYIO IIPSIMYIO U HE
JISXKALLYI0 Ha HEU TOUYKY

21.02




25

[TocTpoeHue ceuenus,
MIPOXOJAILIErO Yepe3 OJIHY U3
3aIaHHBIX MPSMBIX,
MapaAJIIEIBHO IPYTON IPsSMOn

28.02

26

[TocTpoenue ceuenus,
MPOXOJISILIErO Yepe3
3aJIaHHYIO TOUKY
napajuieIbHO 3aIaHHON
MJIOCKOCTH

7.03

27

[TocTpoenue ceuenus,
IIPOXOJSAILErO Yepes
3aJaHHYIO TOYKY
MapajuIeNIbHO KaXI0U U3 JBYX
3aJIaHHBIX MPSMBIX

14.03

28

[TocTpoeHue ceuenus,
COJIEpPIKAILEr0 YCIOBUS
MEePIEHIUKYIIPHOCTH

21.03

29

ITosTarmHO-BRIYUCIIUTEIILHBIN
METO/]I pEIICHUS 33724 Ha
BBIUHMCJICHHUE PJIEMEHTOB
CEUYCHMS U €ro ILIoNIaau

28.03

30

ITosTanHoO-BBIYUCINTEIILHBIN
METO/]I pEIICHUS 3a7a4 Ha
BBIYHMCJICHHUE DJIEMECHTOB
CEUYCHHUS U ero IJIOIaIu

04.04

31

ITosTanHo-BRIYUCINTEIILHBIN
METOJ] PEUICHUS 3a7a4 Ha
BBIUHMCJICHHUE PJIEMEHTOB
CEUYCHMS U ero ILIOIIaau

11.04

32

PesepB BpmeHu

18.04

Brruncnenue
PaCCTOSHUN U
YIJIOB B
MPOCTPAHCTBE

33

ITosTamHo- 25.04
BBIYHCIIUTEIbHBIN
METOJ PEIICHUS
3aJ1a4 Ha BEIYHCIICHUE
PaCcCTOSTHUS OT TOYKHU




J0 HpHMOﬁ; OT TOYKH
A0 IUIOCKOCTH,; MCIKIAY
CKPCIIUBAIOIIUMHUCA
IMPpAMBIMHA

34

ITosTamHo-
BBIUMCIUTEIbHBIN
METO/]I peIICHUS
3aJ1a4y Ha BEIYHCIICHHE
paCCTOSIHUS OT TOUKHU
JI0 TIPSIMOM; OT TOYKHU
JI0 TJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIAMUCA
PSIMBIMU

16.05




35

ITosTanHo-
BBIUMCJIMTEIbHBIN
METOJI PELICHUS
3aJ1a4u Ha BBIUMCIICHUE
yIiia MEexay
MPSAMBIMHU, MEXTY
PSIMOU U
IJIOCKOCTBIO, MEKTY
TUIOCKOCTSIMH

28.05

36

ITosTamnHo-
BBIYHCIUTEIbHBIN
METOJI pEIICHUS
3aJ1a4 Ha BBIYMCIICHHUE
yria MExXIy
NPSIMBIMU, MEXKTY
PSAMOU U
TJTIOCKOCTBIO, MEXKTY
IUIOCKOCTSIMHU

2.09

KomOunamn
TeN

37

Hunuaap u
MHOTOTPaHHUKH

9.09

38

Humusaap n
MHOTOTPaHHHUKHU

16.09

39

Konyc u
MHOTOTPaHHUKH

23.09

40

Konyc u
MHOTOTPaHHUKH

30.09

41

Cdepaun
MHOTOT'PaHHHUKH

7.10

42

Cdepa u

MHOI'OI'paHHUKH

14.10

43

Cdepan
MHOTOT'PaHHHUKH

21.10

44

Cdepaun
MHOTOTPaHHUKHU

28.10




45

Cdepan
MHOTOTPaHHUKHU

1111

46

Konyc, nununip u
ctepa

18.11

47

Konyc, nunmusaap n
ctepa

25.11

48

[IpakTukym 1o
BBITIOJIHEHUIO
BBIHOCHBIX YEepPTEKEH
U IPUMEHEHUIO UX B
pEIICHUH
CTEPEOMETPUICCKUX
3a7a4 Ha
KOMOMHAIINH TeJT

2.12

49

IIpakTUKyM 11O
BBITIOJIHEHUIO
BBIHOCHBIX YEPTEKEN
Y IPUMEHECHUIO UX B
peIIeHUN
CTEPEOMETPUYECKUX
3a/1a4 Ha
KOMOUWHAITUU TeJ

9.12

50

[IpakTKy™m 1o
BBITIOJIHCHUIO
BBIHOCHBIX UEPTEXKEN
Y IPUMEHECHUIO UX B
pelLIeHun
CTEPEOMETPUYECKUX
3a7a4 Ha
KOMOWHAIINU TeJI

16.12

51

KapxkacHble
MHOTOTPaHHHUKHU

23.12

52

KapkacHsbie
MHOTOTPaHHHUKH

30.12

OO0beMbI 1
MTOBEPXHOCTH
TeJI.
N30panHbIe
BOITPOCHI




CTEpPEOMETPUU

53

Boruncnenne oobema
TeTpa’ipa

13.01

54

Brruucienune oobema
TeTpa’ipa

20.01

55

3ajgaun Ha
BBIYHCIICHHUE
HauOOJIBIIIETO U
HaVMEHBIIIETO
3HAUYCHUM

27.01

56

3amaun Ha
BBIUMCIIEHHUE
HauOOJIBIIETO U
HaUMEHBIIIETO
3HAUYCHUM

3.02

57

3amauu Ha
BEIYHCIIEHUE
HaHOOJIBIIETO U
HaNMEHBIIIETO
3HAUYCHUM

10.02

58

3amaun Ha
BBIYMCIIEHUE
HAWOOJIBIIIETO U
HAUMEHBIIIETO
3HAUYCHUU

17.02

59

3ajaur Ha CpaBHEHUE
00BEMOB
r€OMETPUUECKUX TEI

24.02

60

3aaun Ha CpaBHEHUE
00BbEMOB
r€OMETPUYECKUX T

3.03

61

3agauu Ha CpaBHEHUE
00BEMOB
r€OMETPUYECKHUX TEI

10.03

62

IIpakTUKyM 11O
PELICHUIO 3a/1a4
yacTH (0TpaboTKa
odopmIIeHUS
re€OMETPUYECKHUX

17.03




3a/1a4)

63 [IpakTUKyM 110
PENICHUIO 3a/1a4
gactu C (oTpaboTka
oopMIeHUS
T€OMETPUUIECKHUX
3a/1a4)

24.03

64 [TpakTUKyM 110
PEIICHUIO 3a/1a4
gacTtu (oTpaboTKa
oopMIeHUS
TCOMETPUUIECKHUX

3a7a4)

7.04

65-68 Peienue 3aganuit u3
oro

14.04

66 Pemenne 3amanunii us
oro

21.04

67 Pemenne 3amanunii us
oro

28.04

68 Peienue 3aganuit u3
oro

5.05

Bcero 68 yaca
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