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JlarHast mporpamma 1o yueoHoMy npenmety «I eomerpusi» pa3paboTaHa B COOTBETCTBUH ¢ TpeOoBa-
HUSMHU (eiepalibHOTO TOCYyIapCTBEHHOT0 CTaHAapTa CpeJHEro oo1ero oopa3oBaHus o0 MaTeMaTukKe, Ha
OCHOBE IPUMEPHOI TIPOrPaMMBbI CPEIHEro o01Iero oopa3zoBanus o Maremaruke (cait www.fgosreestr.ru
0/100peHa pemeHueM GeaepabHOro Y4eOHO-METOIUIECKOTO 00bEIMHEHHS 110 001IeMy 00pa30BaHHUIO OT
28 urons 2016 rona. I[Iporokon Ne2/16-3) ¢ yuetom Temarndeckoro ranupoanus kK YMK A.B.Ilorope-
noBa (I'eometpust 7-9) 1 cooTBETCTBYET TPEOOBAHUSAM U MOJIOKEHUSM OCHOBHOW 00pa3oBaTeNIbHOM Mpo-
rpamMmbl MBOY COLI NeS um. mapana I'.K. J)Kykosa ct. CtapoBennukoBcKoOi

INJIAHUPYEMBIE PE3YJIbTATBI.
[TporpaMma obecriedrBaeT JOCTHKCHHUE CICIYIOIINX PE3yIbTaTOB OCBOCHHUS 00pa30BaTeIbHOM MPo-
rpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHus:
JIUYHOCHHBbLE:
JMYHOCTHBIE PE3YJIbTaThl OCBOCHHUS MPOTrPaMMBI YUeOHOTO npenMeTa «MaTemMaTukay XapakTepu3yloTes:

I'paxxaaHcKko-maTpUOTHYECKOE BOCIIUTAHME:

- NPOSIBJIEHUEM MHTEpeca K MPOIUIOMY U HACTOSIEMY POCCHICKON MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIIE-
HHUEM K JTOCTHKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCUICKOM MAaTEMATHYECKOM IIKOJIbI, K UCIIOJIb30Ba-
HUIO 3TUX JOCTHKCHUI B PYTUX HayKax M MPUKIAJHBIX chepax.

- TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpaklaHUHA U pealiu3alliy €ro MpaB, MPE/ICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SABJICHHH, TPOLEAYDP IPaKAaHCKOTO
obriecTBa (BEIOOPHI, OMIPOCHI U TIP.)

I[yXOBHO-HpaBCTBeHHOe BOCIIMTaAaHHE:
T'OTOBHOCTBIO K O6CY)KI[CHI/IIO STHYCCKHUX Hp06.]'IeM, CBA3aHHBIX C IIPAKTHUYCCKHUM IIPUMCHCHHUEM JTOCTHIKC-
HUN HAayKH, OCO3HAHUCM BA)KHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIIbHOCTU yLIéHOFO.

JCTETHYECKOe BOCIIUTAHNE:

- CIOCOOHOCTH K 3MOLIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MaTeMaTHUECKUX 00BEKTOB, 3a/1a4, pe-
LIEHUH, PACCYXKICHUI;

- YMEHHE BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

dusnyeckoe BocnuTanue, GopMUPOBAHUE KYIbTYPHI 30POBbS M SMOLIMOHAIBHOTO 0J1aronoyyus:
TOTOBHOCTBIO IPUMEHSTh MaTEMAaTUYECKUE 3HAHUS B MHTEPEcax CBOETO 3/I0POBbs, BEIEHUS 3J0POBOI0O 00-
pasa Ku3HH (310pOBOE MUTaHKE, COATaHCUPOBAHHBIN PEKUM 3aHIATUN U OTJbIXA, PEryispHas pusnueckas
aKTUBHOCTD);

c(OPMHPOBAHHOCTBIO HaBbIKA pe(IIeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOT'o JKe MpaBa JApy-
rOro 4esIoBeKa.

TpynoBoe Bocnnuranue:

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PELICHUM NMPAKTUYECKUX 3a/1ad MaTeMaTUYECKOW HaIlpaBJIEHHOCTH,
OCO3HAaHHEM BaKHOCTH MaTeMaTUYECKOTO

00pa3oBaHMs Ha MPOTSHKEHUM BCEH JKU3HU IS YCIIEITHON PO ECCUOHATBHON NeSITETbHOCTH U Pa3BUTHEM
HEO0OXOIMMBIX YMEHUI;

OCO3HAHHBIM BBIOOPOM U MIOCTPOCHUEM UHAUBUIYAIBHOM TPACKTOPHH 00pa30BaHMs 1 )KU3HEHHBIX TUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

IKoJ0rHuecKoe BoCnuTaHue:

OpHUEHTAIlMEH Ha MPUMEHEHHE MaTeMaTHIECKIX 3HAHUH JIJIsl peIlIeHus 3a/1a4 B 00J1aCTH COXPaHHOCTU OKPY-
maromeﬁ cpem)I, HHaHI/IpOBaHI/IH HOCTYHKOB 1 OLICHKHN HUX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JJISA Oprnca}omef/'I
CpelIbl; OCO3HAHHMEM TII00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel WX PElICHHUS.

HeHHOCTH HAYIHOI'0 MO3HAHHUSA:


http://www.fgosreestr.ru/

OpHEHTAIMe! B IeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HaY4HBIX MPEACTaBICHUH 00 OCHOBHBIX 3aKOHO-
MEPHOCTSIX Pa3BUTH YeJIOBeKa, MPUPOJIbI U 00IIeCcTBa, MOHUMAHUEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJI0BEYECKON JAESITEIbHOCTH, ATANOB €€ pa3BUTHsI U 3HAUMMOCTH I Pa3BUTHUS LIUBUIIN3ALINY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOM KyJIbTYpPOU Kak CPEACTBOM MO3HAHUS MUPA;
OBJIaJICHUEM ITPOCTEHIIMMU HAaBBIKAMU HCCIIE0BATENBCKON AESITEIbHOCTH.

JInyHOCTHBIE Pe3yJIbTAThI, 00CCIICYNBAIONINE TANTAINI0 00YUYAIOIIETOCs K H3MEHSIOIIMMCS YCIIOBHSIM
COIIMAJIbHOW U MPUPOHOMN CPEbI:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBIIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKTUYECKYIO IeITeIbHOCTh, B TOM YUCJIE YMEHUE YUUThCS Y APYTHX JII0JIeH, TpuoOpeTaTh B COB-
MECTHOM JESATEIHbHOCTH HOBBIE 3HAHMSI, HABBIKU U KOMIIETEHIIMU U3 OIbITA IPYTUX;

HEOOXOUMOCTHIO B (DOPMUPOBAHMHU HOBBIX 3HAHWM, B TOM 4HCIIe (POPMYITUPOBATh UJCH, TTOHATHUS, THIIO-
Te3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCIIE paHEe HE M3BECTHBIX, OCO3HABATH ACPHUIIUTHI COOCTBEHHBIX
3HAHUH ¥ KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUC;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIHIO KaK BBI3OB,
TPEOYIOIIHI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAECMbIC

pelIeHus U AeUcTBHS, (HOPMYIUPOBATH U OIICHUBATH PUCKU U TMOCIEICTBUS, (HOPMHUPOBATH OIIBIT.

Mmemanpeomemusle:
1. YMEHHUE CAMOCTOSATEIBHO IIJIAHUPOBATh AJIbTEPHATUBHBIC IIYTH JOCTHXKCHHS LI€JIEH, OCO3HAHHO
BbIOMpaTh Hanbosee 3 PEeKTUBHBIE CITIOCOOBI pelIeHUs] YIeOHBIX U TTO3HABATEIFHBIX 3a/1a4..
2. YMEHHUE OCYLIECTBIATh KOHTPOJIb 10 Pe3yJbTaTy U 10 Coco0y NeicTBUS HAa yPOBHE IPOU3BOJIb-
HOT'O BHUMaHHS U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI:
3. yYMEHHUE a/IeKBaTHO OLIEHUBATh MPABUIIBHOCTh UM OUIMOOYHOCTh BBINOJIHEHUs y4yeOHOH 3a1a4H,
e€ 00BEKTHUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOKHOCTH €€ PELICHHUS:
4. OCO3HAHHOE BJIAJICHUE JIOTHYECKUMU JACHCTBUSAMH OIPEeNICHHs TOHITUIH, 0000IEH s, yCTaHOB-

JICHUS aHAJIOTHM, Kiaccu(UKalMi Ha OCHOBE CaMOCTOSITEIbHOTO BHIOOpa OCHOBAaHUI U KpUTEPUEB, yCTa-
HOBJICHHSI POJIOBUJIOBBIX CBSI3€il:

S. YMEHHME YCTAHABJIMBATh IPUUYMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE paCCYKICHHE,
YMO3aKJII04eHUE 9 MHIYKTUBHOE, AETyKTUBHOE U 110 aHAJOTMH) U BBIBOJIBI;

6. YMEHHE CO3/1aBaTh, IPUMEHSTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA, MOEIN
U CXEMBI JJIS pellleHus] YUeOHbIX U MO3HABATENbHBIX 3a/1a4:

1. YMEHHE OPTaHHU30BbIBATh YU€OHOE COTPYIHHUUECTBO U COBMECTHYIO JI€ATEIbHOCTD C YUUTEIEM U
CBEpCTHMKAMMU: ONPENENATh LN, paclpelenaTh GYHKIUU U POJIM YYaCTHUKOB, 001IHe ciocoObl padoThI;
yMeHHe paboTaTh B IPYyIIe: HAXOAUTh O0LIee pelIeHHE U pa3peliaTh KOH(IUKTH HA OCHOBE COTJIACOBAHMS
MO3UIMK U y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOPMYIUPOBATh, APTYMEHTHPOBATh U OTCTauBaTh CBOE
MHEHHUE;

8. dbopMupoBaHUe U pa3BUTHE YUeOHON U OOIIEMOIF30BATEIHCKOM KOMIIETEHTHOCTH B 00JIACTH HUC-
nons3oBanus UKT;
9. nepBOHAYalbHbIE TPEJCTABICHUA 00 UAESX U O METOJaX MaTEeMAaTHKU Kak 00 YHHUBEpPCAIbHOM
SI3bIKE HAYKW U TEXHHUKHU, O CPEICTBE MOJICTUPOBAHHUS SIBIICHUI U IPOIIECCOB;
10. YMEHHE BUAECTh MAaTEMAaTUUYECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CUTYallud B APYTUX AUCIIH-
IUIMHAX, B OKPYKAOIIEH KU3HU:

11. YMEHHE HaXOAWTh B PAa3NUYHBIX UCTOYHHKAX WHPOPMAIUIO, HEOOXOAUMYIO ISl pEIICHHs MaTe-

MaTHYECKHX NMPOoOJIeM, U IPEJCTABIATH €€ B OHITHON (hopMe; MPUHUMATh PELIEHUE B YCIOBUSAX HEMOTHOM
1 U30BITOYHOM , TOYHOH U BEPOATHOCTHOI HH(pOpMAIINH;

12. yYMEHHE TOHUMATh U HCTI0JIb30BaTh MAaTEMATUYECKUE CPEJICTBA HATJIATHOCTH ( pUCYHKH, YEPTEKH,
CXEMBI U JIp) AJISl WIUTFOCTPALUU, UHTEPIIPETAIH, apIyMEHTAIUH;
13. YMEHHE BBIJIBUTaTh TMIIOTE3bI IPU PELICHUH YYEOHBIX 3a/]a4 U TOHUMAaTh HE00XO0IMMOCTb UX MPO-
BEPKH:
14. yYMEHHE NMPUMEHATh UHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI pacCyKICHHUH. BUIETh pa3InyHbIe
CTPATETUHU PELICHUS 3a/1ay;
15. MTOHUMaHUE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHHUE AEHCTBOBATh B COOTBETCTBUU
C IIPEIIIOKEHHBIM aJITOPUTMOM;
16. YMEHHE CaMOCTOSITENIbHO CTaBUTh LI€JIM, BHIOMPATh U CO3[1aBaTh aIrOPUTMBI JJIsl pelIeHUs y4ueO-

HBIX MaTCMaTHYCCKHUX HpOGHGM;



17. YMEHHE IIJIaHUPOBATH U OCYILLIECTBIATH ACATEIBHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a0a4 UCCIIe-
TOBAaTEIbCKOTO XapaKTepa;
npeomemmuboie:

1. OBJIaJIcHNE 0a30BBIM MMOHATHHHBIM alIapaToM 10 OCHOBHBIM pa3JiellaM COAEPKaHMS; MPECTaB-
JeHne 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YUCII0, TeOMETpHUEcKas Gpurypa, BEKTOp, KOOPAUHATHI) KaK
BO)KHEHIITNX MaTeMaTHYECKUX MOEIISIX, IIO3BOJISIONINX OIUCHIBATH U M3Y4aTh peajibHbIEC MTPOIECCHI U SIB-
JICHUS,

2. yMeHHe paboTaTh ¢ TEOMETPHYECKUM TEKCTOM (aHAJIM3MPOBATh, U3BJIEKATh HEOOXOIUMYIO HH-
¢dopmannio), TOUHO ¥ TPAMOTHO BBIPAKaTh CBOM MBICIH B YCTHOW M MUCHMEHHOW PEYH C MPUMEHEHUEM
MaTeMaTU4eCcKOi TEPMUHOJIOTHH U CHMBOJIMKH, UCTIOJIb30BATh PA3JIMYHbIC SI3BIKH MAaTEMAaTUKHU, IPOBOIUTD
KJ1accu(UKauu, JoruuecKkiue 000CHOBaHMSI, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKIACHUMH;

3. OBJIaJICHNE HaBBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIICHUH;

4, OBJIAAICHUC T'COMECTPUUCCKHUM A3BIKOM, YMCHUC UCII0JIb30BATh €I0 JJIA OIMUCAHUA ITPEAMCTOB OKPY-
KAIOIIEr0 MHUPA, Pa3BUTHE POCTPAHCTBEHHBIX IPEICTABICHUI U H300pa3UTENbHBIX YMEHH, IpHOOpeTe-
HHE HAaBBIKOB '€OMETPUYECKUX IOCTPOCHU;

5. YCBOCHHUE CHCTEMATHYECKUX 3HAHUH O TNIOCKUX (UTYpax U UX CBOWCTBAX, a TAKXKE HA HATJITHOM
YPOBHE- O HpOCTCﬁMHX IMPOCTPAHCTBCHHLIX TCJIaX, YMCHUC MMPUMCHATH CUCTCMATHYCCKUC 3HAHUA O HUX
ISl pEILICHNS] TEOMETPHUYECKHUX U TIPAKTHYECKUX 337134,

6. YMEHHE U3MEPSATH JJIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, HCIIOIH30BATh (POPMYITBI I HAXOXKICHHS
MIePUMETPOB, IIoIaAel 00bEMOB reOMETPUIECKHX (HUTYD;
7. yMEHUE MPUMEHATh U3YUYCHHbBIC MTOHATHUSA, PE3YJIbTaThl, METOABI JUIsl PEIICHUS 3a7a4 MPaKTHIe-

CKOI'0 XapaKTepa U 3aa4 U3 CMCIKHBIX JUCHUILIMH C UCIIOJIb30BAHHUCM IIPH HCO6XOI[I/IMOCTI/I CIIPAaBOYHBIX
MaTCprajoB, KAJIbKYJIATOPA, KOMIIBIOTCPA.

COAEP KXAHUE OBYYEHMUSI.
7 kaace.

OcHoeHble ceolicmea npocmeiiumiux ceomempuyeckux guzyp (16 u)

I'eomerpuyeckue purypsl. Touka u npsimas. OTpe3ok. Mi3smepeHue oTpe3KoB.

[omymmockoctu. [Tonynpsmas. Yromn. buccekrpuca yrina. OTkiiaapIBaHie OTPE3KOB U YTIIOB.

Tpeyronbauk. Bricora, OrccexTpuca U Meauana TpeyroipHuka. CylecTBOBaHHE TPEYroJbHHUKA, pABHOTO JIaH-
HOMY.

[NapannensHble psiMble. TeopeMbl U JOKa3aTeNbCTBA. AKCHOMBI.

CmericHole u eepmukaivHole yenot (8 uacos)

Cwmexwusle yribel. Beptukansusie yrisl. [lepnennukynspHsie npsamMble. Jloka3aTeabcTBO OT IPOTHBHOTO.
Ilpusznaku pasencmea mpeyzononukoe (14 uacoes).

[lepBsIii mpHU3HAK paBEHCTBA TPEYTONBHHUKOB. VCTI0p30BaHNEe aKCHOM TIPH JI0KA3aTeIIbCTBE TEOPEM.

Bropoii npu3Hak paBeHCTBa TPEyrodbsHUKOB. PaBHOOeApeHHbIN TpeyronbHuK. O0paTHas Teopema. CBoiicTBa Me-
JTMaHbl paBHOOEPEHHOTO TPEYTOJIbHUKA.

Tpertuit npu3HaK paBeHCTBA TPEYTOJIEHUKOB.

Cymma yz2noe mpeyzonsvnuka (12 uacoe)

[MapannensHOCTh MPSAMBIX. YTJIbI, 00pa30BaHHBIC MTPU IMIEPECEUSHUH JBYX MPSIMBIX CEKYIIEH.

[Ipu3nak napaeabHOCTH NPSAMBIX. CBOHCTBO YIJI0B, 00pa30BaHHBIX IIPH NEPECEUCHUH JIBYX MPSIMBIX CEKYILICH.
Cymma yrioB TpeyronbHuKa. BHenHue yriasl TpeyroasHuKa. [Ipsmoyronbaeril Tpeyronpauk. CyIecTBOBaHHE U
€/IMHCTBEHHOCTD MEPIICHIUKYJISIpa K TPSIMOH.

T'eomempuueckue nocmpoenusa (13 uacos)

OxpyxHOCTh. OKPYXHOCTB, OIICAHHASL OKOJIO TPEYTOJIbHHUKA.

Kacarenpnas k okpyxHOCTH. OKPY>XHOCTB, BIIFICAHHAS B TPEYTOJIHHHUK.

Uro Takoe 3aaaun Ha moctpoeHue. [locTpoeHne TpeyrolibHUKA ¢ JaHHBIME cTOpoHaMu. [locTpoeHue yria, paBHOTO
JAaHHOMY.

[Mocrpoenne Ouccekrpuck yria. Jlenenne orpeska nomnoiam. [locTpoeHue nepneHIuKyISIpHON MPsIMOA.
I'eomerpuyeckoe MecTo ToueK. MeTo1 TeOMeTPHIECKUX MECT.

Hmozosoe nosmopenue (5uacos)

8 kiacc.

Yemuvipexyzononuxku (19 uacos)



Ompenenenre YeTeIpexyronbauKa. [lapamienorpamm. CBolicTBa quaronaiei mapamuiesorpamma. CBOHCTBO MPOTH-
BOTOJIOKHBIX CTOPOH U YIIIOB mapaieniorpamma. [Ipsmoyronsauk. Pom6. KBagpar.

Teopema ®aneca. CpenHss TuHUS TpeyroiabHUKa. Tpamenus. TeopeMa o MpOoTOPITMOHATEHEIX OTPe3Kax.
Teopema Ilugpazopa. (14 uacos)

Kocunyc yrna. Teopema IIudaropa. Erunerckuii TpeyroyisHUK.

[Tepnenaukynsp u HakIoHHAsI. HepaBeHCTBO TpeyroIbHUKOB.

OCHOBHBIE TPUTOHOMETPUIECKHE TOKAECTBA. 3HAUCHHE CHHYCa, KOCHHYCa M TaHT€HCa HEKOTOPHIX yrioB. Ompene-
JICHHE CHHYCa, KOCHHYCa U TaHreHca iroooro yria oT 0 go 180e.

Jlexapmoewt koopounamul na naockocmu. (11 yacos)

Omnpenenenne neKapTOBbIX KoopanHAT. KoopauHaThel cepetnHbl 0Tpe3ka. PaccTosHIE MeX Iy TOUKaMH.
YpaBHEHUE OKPYKHOCTH. Y paBHeHUE NpsiMoid. KoopauHaThl TOUKM NepeceyeHus IpsSIMbIX.

Pacrnonosxenue npsiMoli OTHOCUTEIBHO CHCTEMbI KOOPAWHAT. YTJIOBOUM KOA((MUIIUCHT B ypaBHeHHH TIpsiMOl. ['pa-
vk muHEWHON QyHKINH.

[eusicenue. (9 uacos)

[Ipeobpazosanue uryp. CrotictBa awkeHus. [loBoport. [lapanienbHbIi IEpeHOC U €ro CBOKCTRA.

CuMMeTpus OTHOCUTENIHHO TOUKU. CHMMETPUSI OTHOCUTENBHO MPSIMOIA.

Bexmopuot. (9 uacoe)

AOcounoTHas BeNMYHMHA U HampaslieHHe BeKTopa. PaBencTBo BekTopoB. Koopaunare! BekTopa. CloskeHre BEKTO-
poB. CroxeHue cui.

YMHOkKEHUE BEKTOPa Ha yuciio. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

Hmozosoe nosmopenue. (6 uacos).

9 kJacc.

Hoooobue guzyp(14u).

[IpeoOpazoBanue mogobue. CBOMCTBA MPeoOpa3OBaHUS MTOAOOMS.

[Mono6ue ¢puryp. [Ipuznak nogo0Hs TPEYroIBHUKOB IO ABYM yriaMm. [Ipu3Hak momoOust TpeyroibHUKOB IO IBYM
CTOPOHAM M yIiIy MeX1y HUMH. [Ipr3HaK mo1o0usi TpeyroJbHUKOB 110 TpeM cTopoHaM. [logo0ue mpsiMOyToJIbHBIX
TPEYTOJBHUKOB.

YTl BIUCaHHBIE B OKPYXKHOCTH. [IpomopiroHaIsHOCTE OTPE3KOB XOP U CEKYIIUX OKPYKHOCTH.

Pewenue mpeyzonvnukoe (9u).

Teopema xocunycoB. Teopema cuaycoB. COOTHOIIEHUS MEXIY YTIIaMU TPEYTOIbHHUKA H MPOTHBOJICKAITUMH CTO-
poHamu. PerreHue TpeyroabHUKOB.

Mmnozoyzonvnuku (15 u).

Jlomanas. Beinmykiible MHOrOyroiabHUKH. I[IpaBuiibHbIE MHOTOYTOJIBHUKH.

DopMyIIBl AT PaIyCOB BIIMCAHHBIX M OMMCAHHBIX OKPY>KHOCTEH MPaBUIIBHBIX MHOTOYTOJIBHUKOB.

HOCTpOCHI/Ie HEKOTOPLIX IMMPABUJIBHBIX MHOI'OYT'OJIbHUKOB.

[Tono6ue mpaBUIBHBIX BBIMTYKIIBIX MHOTOYTOJIBHUKOB.

JimHa okpykHOCTH. Pannannast Mepa yria.

Inowaou ¢uzyp (174).

[Nonstue mnomanu. [nomane npsmoyronsHuKa. [Inomans napamiesorpamma.

ILnomans Tpeyronsuuka. @opmyna ['epona aiis miomaau TpeyroibHuka. [lnomans Tpaneuuu.

DopMyIIbl IS paIyCOB BIIMCAHHBIX M OMFCAHHBIX OKPY)KHOCTEH TPEYTOJbHUKA.

[Tnomanu nogo6HeIx uryp. [lnomans kpyra.

Inemenmut cmepeomempuu(74).

AkcHuoMBI cTepeomeTprd. [lapannenbHOCTh MPSMBIX U TUIOCKOCTEH B IpocTpaHcTBe. [leprieHAuKyIsIpHOCTD Mpsi-
MBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.

Muororpanauku. Tena BpalieHus.

Hmozosoe nosmopenue kypca naianumempuu (6u).

TEMATHYECKOE INTAHUPOBAHMHE.

7 kJaacc.
Ne §/ Conep:xanue ydeOHOro MaTepuasia KoJ- XapaKkTepuCTHKA OCHOBHBIX OcHOBHBIE
n/n BO Ya- | BU/IOB JAeATEJIbHOCTH YYEHUKA | HampaBJIeHUs

COB (Ha ypoBHe y4eOHBIX JeiicTBUIi) | BOCIUTATE/Ib-
HOM JesiTeb-
HOCTH

8§81 | Ocnoenuie ceoiicmea npocmeituiux (16 ) | OOBACHATB, UTO TAKOE:
2eomempuyieckux guzyp — OTPE3O0K, JIy4, Yroll, Pa3BEPHYTHIA




§1.1 Ilpocreiilue reomeTpuvecKue 12y | yrou, buccekrpuca yria; Tpynosoe, ocre-
durypo — TpEYroJbHUK, MeTUaHa, OUCCEK- THHECKOE, TIEH-
TpHUCa U BBICOTA TPEYTOJbHUKA;
1-4 | Teomerpuueckue Gpurypsl. Touka u nps- 2 — PACCTOAHHE MEsTy TOTKAMH, HOCTb Hay4HOTO
Masd. OTpCSOK. HSMepeHI/Ie OTPE3KOB. — PpaBHBIE OTPE3KH, YTJIbI, TPE- IIO3HaHUs
5- | Hoxymnockoctu. [omympsimast. Yrom. 5 YTOIBHHKH;
7,18 | BuccekTpuca yrima — TapaiieibHbIE PSMEIE.
8 | OTknanpiBaHUe OTPE3KOB U YIJIOB. 2 Tloammars, 910 Takoe:
9,25, | TpeyromsHuK. BeicoTa, OuccekTprca u 3 — TeopeMa M e¢ 10KasaTelIbCTBO, )
— YCJIOBHUE U 3aKIIIOUYCHUE TECOPEMBI;
10 | menuana TpeyronpHuka. CyliecTBoBa- — AKCHOMBL.
HUC TPEYTOJbHUKA, PABHOI'O JaHHOMY ®opMyIHpOBaTH OCHOBHBIE CBOM-
§1.2 IMapannensusbie npsimble. Teo- 4y CTBa:
PEMBbI M 10Ka3aTeJ1bCTBA. AKCHOMBI — TPUHAIUICKHOCTH TOYCK H TIPS
11- | IlapamienbHbIe IpsMBIe. TeopeMbl 1 10- 3 MBIX Ha IIOCKOCTH;
13 | ka3atenbcTBa. AKCHOMBIL. — PACTIONOXKEHUA TOUEK Ha PAMOH;
KonTtpoanHnasi paGora Nel 1 T /3MCpeHM yIIoB,
— OTKJIaJAbIBaHUSA OTPE3KOB U yTI-
JIOB,;
— TpeYTroJbHUKA (CYIIECTBOBAHHUE
TPEYroJbHUKA, PABHOTO JAaH-
HOMY);
— MapaJUICJIbHBIX MTPAMBIX (aKCI/IOMa
napajjieJIibHbIX HpﬂMLIX).
HN306paxarh, 0003Ha4aTh M Pacro-
3HaBAaTh Ha YEPTECIKAX U3YUCHHBIC
reoMeTpUIecKre GUryphl WITFOCTPHU-
POBAaTh MX CBOUCTBA
§2 | Cuescnble u 6epmuKaivhsle y2iivl (8u) Tpymnosoe, ny-
14 | Cwmesxmbie yribL. 2 OOBSICHATB, YTO TaKOE: XOBHO-HpaE-
— CMCIKHBIC U BEPTUKAJIbHBIC YTJIbI;
15 BepTHKAIbHBIE YIUIbL. 2 — TpsSMbIE, OCTPHIC U TYTbIE YTJIbI; CTBEHHOC
16, | IlepnenaukynsipHsie npsMele. [lokasa- 3 — TlepIEHMKYIAPHBIE IPSMBIE 1
17 | TeapCTBO OT MPOTHBHOTO. NepIEHNKYIIAP.
Kountpoabhast pabora Ne2 1 HW306paskath 1 pacno3HaBaTh Ha 4ep-
TeXaX yKa3aHHbIE QUTYPBL.
DopMynupoOBaTh U JOKa3bIBaTh TEO-
peMsI 0:
— CYMMC€ CMEXKHBIX YI'JIOB;
— PaBCHCTBE BCPTHUKAJIbHBIX YIJIOB;
— C€IUHCTBCHHOCTH HpHMOﬁ, nep-
MEHUKYJIIPHONU JaHHOU, MPOXOasi-
el yepes 1aHHyIo €€ TOUKY.
CDOpMyHHpOBaTL CJIICACTBUA H3 TCO-
PEM O CMCKHBIX U BEPTHUKAJIbHBIX yTI'-
Jax.
OOBACHATHh, B YEM COCTOHUT JIOKa3a-
TEJIBCTBO OT MIPOTUBHOTO.
Pemars 3a1aun, cBsi3aHHbBIE C pac-
CMOTpPEHHBIMH (PUT'ypaMHU U UX CBOH-
CTBaMH
§3 | Ilpusnaxu pasencmea mpeyzoavnukos | (14 1) Tpynosoe, scre-
” = OOBACHATB, YTO TAKOE:
§3.1 llepBbIii U BTOPOIi NpU3HAKHU pa- 7u " THYECKOE, /Ty~
— paBHOOEAPEHHBII U PaBHOCTOPOH-
BEHCTEA TPeyro1LHHKOB 7 TpeYTOMLHHK: XOBHO-HpaB-
20, | IlepBblif mpru3HaK paBEHCTBA TPEYTOJIb- 2 — obparHas Teopema. CTBEHHOE
21 | muxoB. Mcnonp30BaHME aKCHOM IIPH JI0- DOpMyINPOBATh 1 10KA3bIBATS:
Ka3aTeJIbCTBE TEOPEM. — IPU3HAKU PaBEHCTBA TPEYTOJIbHU-
22, | Bropoii npu3Hak paBeHCTBA TPEYTOJIb- 4 KOB;
23 | aukoB. PaBHOOGApEHHBIN TPEYTOJLHUK. — CBOJCTBO YIIIOB PaBHOOEAPEH-
KonrpoanHasi pa6ora Ne3 1 HOrO TpeyroibHIKa,
§3.2 PaBHOOGeapeHHDbI TPEYroJabHUK 7u - HpmHaIf paBHOGe/IpeHHOTO Tpe-
M ero cBoiictBo. TpeTnii npu3Hak pa- YPOIBIHIKa,
— CBOWCTBO MeIMaHBI paBHOOEIPEH-
BEHCTBA TPEYrOJbHIUKOB HOTO TPEYTOIIbHHKA.
24, | ObparHas Teopema. CBOKCTBA METUAHBI 3 Pewath 3a1a4n, CBS3aHHBIE C IPH-
26 | paBHOOEIPEHHOIO TPEYTOILHUKA. 3HAKAMH PaBEHCTBA TPEYTOJIbHUKOB H
27 | Tperwii NpU3HAK PaBEHCTBA TPEYroJb- 3 CBOWCTBaMH paBHOOEIPEHHOTO Tpe-
HUKOB. YroJIbHUKa
KonTpoabnas padora Ned 1




§4 | Cymma yenoe mpeyzonvnuxa (12 u) OGBACHATH, YTO TAKOE: LlennocTs Hay4-
29, | IlapamnenbHOCTH NPSMBIX. YTIIBL, 00pa- 2 — OMHOCTOPOHHHE, HAKPECT JIeKa- HOTO II03HAHUS,
30 | 30BaHHBIEC PH MIEPECEUECHHH JBYX P~ HIME 1 COOTBETCTBCHHBICYTJIBL, JCTETHYECKOE,
MBIX CeKyIlIeﬁ. — BHCIIHWUEC U BHYTPCHHUC YTJIbL JlyXOBHO-HPAaB-
TPCYTOJIbHUKA,
31, | Ilpu3sHak mapamiebHOCTH NPSIMBIX. 3 . CTBEHHOE
o — MPAMOYTOJIbHBIM TPEYTOJIbHUK U
32 | CBoiicTBO yrIIOB, 00pa30BaHHBIX npu €r0 SIIEMEHTE! (THIIOTERY32 H Ka-
MIEPECCYCHUH JBYX MPSIMBIX CEKYIIICH. TeThI);
33, | Cymma yrioB TpeyroibHuKa. BHemHue 3 — PAcCTOSIHHE OT TOUYKH JO TIpS-
34 | yrubl TpeyroibHHKA. MO ¥ MEXTy MapajueIbHBIMA
35, | IIpsmoyronbHeIi TpeyronbHuK. Cylie- 3 HPSIMBIMH.
36 | cTBOBaHME U €IUHCTBEHHOCTH MEPIICH- PopMyIHPOBATL M I0KA3BIBATE:!
JWKYJISIpa K TIPSIMOi. — TEOpEMY 0 JIBYX MPAMbIX, fa-
Koutpoabnast padora Ne5 1 PALICILHBIX TPETHEH,
— MPU3HAK MapajiCJIbHOCTU IPs-
MBIX; (POPMYITHPOBATH CIIEACTBUS
U3 HETO;
— CBOMCTBO yIJjos, O6pa30BaHHLIX
IIpHU MEPCCCUCHUH ITapalJICIbHBIX
MPSMBIX CeKyIIel; GopMyITHpoBaTh
CJIICACTBUEC U3 HETO,
— TEOpEeMBI O CyMME YIJOB Tpe-
YTOJIbHUKA U O BHCHIHEM €TI0 YIJIC;
dbopMynHpoBaTh  CICACTBHE O
CpaBHCHUHN BHCIIHCTO U BHYTPCH-
HUX YIJIOB;
— IPU3HAK PaBEHCTBA MPSAMOYIOJIb-
HbIX TPCYTOJHbHUKOB IO THUIOTE-
Hy3€ U KaTeTy;
— CYLICCTBOBAHUC W  CAUHCTBCH-
HOCTB MEPIICHANKYIIAPA K IPSIMOIA.
Pemats 3amaun
§5 | I'eomempuueckue nocmpoenusn (13 4) OOBACHATD, 9TO TAKOE: Tpynosoe, scre-
§5.1 OxpyxHocTb. KacaTenbHas k 4y — OKpYXHOCTb, €€ IEHTP, PajuycC, | Tiyeckoe, Ay-
OKPY’KHOCTH M €€ CBOIiCTBA XOpAa, JMaMeTp, KacateipHas XK | yoppo-ppas-
38, | OxpyxHocTh. OKPYKHOCTb, OTIHCAHHAS 2 OKPY/KHOCTH H TOHKA KaCaHMA, CTBEHHOE
' Py Py ’ — ONHUCaHHAs OKOJIO TPEYroJbHUKA
39 OKOJIO TPCYro/IbHHKA. OKPYHOCTb U BIIMCAHHAs B HETO;
40, | KacarenbHas k OKpyXHOCTH. OKpYX- 2 — BHYTpEHHee H BHEIIHEe KACAHHE
41 | HOCTB, BIIMICAHHAS B TPEYTOJIHHUK. OKpYKHOCTEIH;
§5.2 3apavm Ha mocTpoeHme. 9y — CepeJMHHbIN MEePIeHANKYIISP;
42- | Yro Takoe 3a1auu Ha nocrpoenwue. Ilo- 3 — TCOMETPUYECKOE MECTO TOYCK.
44 | cTpoeHHME TPEYTrONHHUKA C TAHHBIMU DopmyIMpOBaTh U I0KA3bIBATH
cTopoHamu. [TocTpoeHue yria, paBHOTO TCOPEMBI O: .
Z[aHHOMy. — HCHTpPC Opr)KHO.CTI/I, OIIMCaHHOU
45- | [loctpoenune 6uccekTpuck yriua. Jleme- 3 OKOJIO TPEYTONbHHEA, .
— LCHTPC OKPYKHOCTH, BIHMCAHHOU
47 | Hue oTpeska nonosaM. HOC’prGHI/Ie B TPEYTONBHHUK;
HCPICHANKYJIAPHOU MPAMOHN — TEOMETPHYECKOM MECTe TOYEK,
KonTpoabHas padora Ne6 1 PaBHOYAAQJIEHHBIX OT JBYX JIaHHBIX.
48, | 'eomeTpryeckoe MeCTO TOUYEeK. MeTo 1 2 IToHMMATb:
49 TEOMETPHUYECKUX MECT. — YTO TAaKO€ 3aJjaya Ha IIOCTPOEHHUE

U e€ pelieHue;
— UYTO MOYHO CTPOMTBH C HOMOIIBIO
JINHEHKH;
— UYTO MOYHO CTPOMTBH C HOMOIIBLIO
HUPKYJIA;
— CYIIHOCTh METOJa TeOoMEeTpHYe-
CKUX MECT
Pewats npocreiinue 3anauu Ha
MIOCTPOCHHE:!
— TpeyroJIbHHKa,
HOMY;
— yIJIa paBHOTO JaHHOMY;
— OMCCEeKTPHCHI yIa;
— CcepenuHbl 0TPEe3Ka;
— NepHeHUKYISIPHON NPIMOi.

paBHOTO  JIaH-




Pemate Gomee crmokHBIE 3a7audM Ha
MMOCTPOCHHE, WCIIONB3Yys YKa3aHHBIC
TpocCTeuIme

(54

Hmozosoe nosmopenue

TpynoBoe, acte-
THUYECKOe, Y-
XOBHO-HpaB-
CTBCHHOE

8 kiacc.

Ne §/
n/n

Conep:xanue y4eOHOro MaTepuaJia

Koa-
BO 4a-
COB

XapakrepucTuka
OCHOBHBIX BH/I0B
AeATeJILHOCTH y4e-
HHMKA (Ha YPOBHe
y4eOHBbIX JeicTBUIi)

OcHoBHbBIE
HanpaBJIeHHs
BOCIIMTATEJIb-
HOM JeAATeIb-

HOCTH

§6

YemoipexyzonbHUKU.

(19 u)

OOBSICHSTD, YTO TAKOE:

§6.1 YeTpIpexyroibHHUKH

10u — YeTBIPEXYTONBHUK 1

52

Onpenenenue yeTelpexyroiapHuka. [lapamnmeno-
rpamm. CBOMCTBa nUaroHajiei mapajuiesiorpaMma

3 €ro DJIEMEHTHI (Bep-
IIWHBI, CTOPOHBI (TIpO-

53

CBOMCTBO MPOTHUBOIOIOKHBIX CTOPOH U YTJIOB Ia-
pajuienorpaMma.

2 THBOJIEXKAIIUE ¥ COCE-
HHE), THaroHajH);

54-
56

[Mpsmoyronsauk. Pom6. KBagpar.

— HapajuIesIorpamm,
HPSMOYTOJILHUK, POMO,
KBaJpar;

Kounrpoabhas paGora Nel

1 — CpCaHs JIMHUA Tpe-

§6.2 Teopema Daneca. Tpaneuus.

YTrOJIbHUKA;

57,
58

Teopema ®aneca. CpeqHsist TUHUS TPEYTOJIbHUKA.

3 — Tpamnenus u e€ 3ie-
MEHTBI, CPEIHSIS JTUHUS

59

Tpanenusi.

3 Tparncuum, paBH0601<a;{

60

TeopeMa 0 MPONOPIIMOHATBHBIX OTPE3KaX.

Tpaneuus.

N

KonTpoasnas padora Ne2

DopMyIupoOBaTh U J10-
Ka3bIBaTh TEOPEMBI:

— MPU3HAK NapajlIesno-
IrpaMMa;

— CBOICTBO AMAroHa-
Jel mapanienorpamma;

— CBOICTBO IIPOTUBO-
JIeKAIUX CTOPOH U yI-
JIOB IIapaljIeNIorpaMma;

— CBOWCTBA JUaroHa-
JIEH IPSIMOYTOJIbHUKA U
pomba;

— Pareca;

— CBOICTBA CPEAHUX
JIMHUM TPEYrojJbHUKA U
Tpamneruy;

— O IPONOPLUOHANB-
HBIX OTpe3Kax.
ITonumats, 4To KBax-
paT ecTb OHOBpe-
MEHHO U MPSIMOYTONb-
HUK U pOMO.

CTpouth ¢ TOMOIIBIO
LUMPKYJIS U JIMHENKA
4eTBEPTHIN NPONOPLIHO-
HaJIbHBIN OTPE30K.
Pewats 3anaun Ha BbI-
YUCJICHUE, 10Ka3aTENb-
CTBO U IIOCTPOCHHUE, UC-
MOJIb3Ysl U3YUEHHbIE
MIPU3HAKH, CBOMCTBA U
TEOpPEMBI

Tpynosoe, 3cte-
TUYECKOE, LIEH-
HOCTb HAYy4YHOT'O
IIO3HAHUA

TpynoBoe, 3cte-
TUYECKOE, Y-
XOBHO-HpaB-
CTBEHHOE

§7

Teopema Ilugpazopa.

(14 u)

§7.1 Teopema IIudaropa.

OOBSICHATB, UTO TAKOE:

9y




64

Kocunyc yrina. Teopema [Iudaropa. Erumerckuit
TPEYTOJIbHHUK.

65,
66

Ilepnenaukynsap u HakinoHHas. HepaBeHcTBO Tpe-
YIOJIbHUKOB

67

CoOTHOIICHUS MEXAY CTOPOHAMU U yTIJIaMHU B IIps-
MOYT'OJIbHOM TPEYT'OJIbHUKC.

§7.2 OcHoOBHBIE TPHTOHOMETPHYECKHUE TOXKIE-
cTBAa.

68,
69

OCHOBHBIE TPUTOHOMETPHYECKHE TOKICCTBA. 3HAYC-
HUE CHHYCa, KOCUHYCA M TAHTCHCA HEKOTOPBIX YIJIOB

70

H3MmeHeHne cuHyca, KOCHHYCa, TAHIeHCa U KOTaH-
TeHca TPU BO3PACTAHUH YTIA.

Koutpoabnast padora Ne3

~ KOCUHYC, CHHYC, TaH-
TeHC M KOTaHTeHC
OCTpOTO yTJIa TIPSMO-
YTOJIBHOTO TPEYTOJIb-
HUKa;
— TEePHCHIUKYIAP,
HaKJIOHHas, ¢¢ OCHOBa-
HUE U TPOCKIIUS;
— ETUINETCKUH
YTOJIbHUK.
dopmynupoBaTh U JI0-
Ka3bIBaTh:
— TeopeMy
ropa;
— TeopeMy O 3aBHUCH-
MOCTH KOCHHYCa OT Ipa-
JIyCHOH MepBI yria;
— HEpaBEHCTBO
YTOJIbHUKA,
— ToXzecTBa Sin% a +
cos?a=1,

1+tg%a =
, 1+ ctg?a =

Tpe-

Muda-

Tpe-

cos?a

1

sin(90° — a)

= cosa, cos(90° — a)

= sina.

Ilonnmars, 9To:

— mro0oi KaTeT

MEHBIIIE TUTIOTEHY3HI,

— KOCHHYC  IIH000TO

OCTpPOro yriia MEHBIIIe

1

— HakJIOHHas OoJbIle

MEePIICHIUKYIIAPA;

— paBHBIC HAKJIOHHBIE

UMCIOT PaBHBIC MPOECK-

uy, a OoIIbIIe Ta, y KO-

TOpOH MIPOEKLIMS

OOJIBIIIE;

— mobas CTOpOHa

TPEYTOJNFHIKA MEHBIIIE

CYMMBI IBYX IPYTUX

— CHHYC M TAHT€HC 3a-

BHUCAT TOJBKO OT BEIH-

YHHBI yIja

3HaTh:

— Kak BBIPAKAIOTCS
KaTeThl U THIIOTE-
Hy3a 4epe3 CHHYC,
KOCHHYC, TAaHT€HC U
KOTaHI'€HC OCTPOTO
yTIia mpsiMOYTOJIb-
HOTO TPEYTOJIb-
HUKA;

— YeMy paBHBI 3HaYe-
HUSI CHHYCA, KOCH-
Hyca, TAHT€HCA U
KOTAHT'€HCa YIJIOB
30°, 45° u 60°.

Pemrates cooTBeTCTBY-

OIKE 337241 Ha BbI-

YHUCIICHUE U I0Ka3a-

TEJIbCTBO

Tpynosoe, scre-
THUYECKOE, Y-
XOBHO-HpaB-
CTBEHHOE

Tpynosoe, 3cre-
THYECKOE, Iy-
XOBHO-HPAaB-
CTBEHHOE

§8

/exapmosvt Koopounamol Ha NAOCKOCHU.

(11 4)

71-
73

OnpeneneHne AeKapTOBBIX KoopanHaT. KoopauHaTEI
cepeMHbl 0Tpe3Ka. PaccTosHue MeX Iy TOUKaMu.

OOBSICHATB, UTO TAKOE:
— JIeKapToBa CHCTEMa




74-
76

YpaBHEHHE OKPYKHOCTH. YpaBHeHue npsimoil. Ko-
OpJIMHATHI TOUKU NEPECCUCHUS IPSIMBIX.

79

PacrionoxeHue npsiMoii OTHOCUTEIBHO CHCTEMBI KO-
opauHat. YrioBoi ko3 GUIIMEHT B ypaBHEHUH TIPsi-
Moi. I'paduk nuHEeHHON QYHKIHH.

80

[TepecedyeHne MpsIMOi C OKPY>KHOCTBIO.

81

Omnpenenenue CUHyca, KOCHHYca U TaHT'€Hca JII000ro
yraa ot 0 go 180e.

KOOpJMHAT, 0oCh
adcmwce, oCh OpIu-
HaT, KOOPAMHATHI
TOYKH, Hayajiao Ko-
OpJUHAT;

— ypaBHEHHE ¢bu-
TYpHI;

— yrioBo# ko3ddu-
LUEHT MPsAMOM.

3HaTh:

— (opMyInBl Koopau-
HaT CepeluHBbl OT-
peska;

— ¢opmMmyny paccTosi-
HUS MEXOy TOu-
Kamu;

— YpaBHEHHUE OKpYXK-
HOCTH, B TOM YHCIIE
C LIGHTPOM B HayaJie

KOOpJIMHAT;

— YypaBHEHUE IPSIMOH,
yCloBUE naparn-
JICIIBHOCTHU IIPSIMOU
OJIHOM U3 Ocell KO-
OpIuHAT, YCIOBUE
MPOXOXKIACHUS eé
yepe3 Havajao Koop-
JIMHAT;

— 4YeMy paBeH YIJo-
BoW KkoaddurmeHt
IIPSIMOH;

—aro g 0 < a <
180°

sin(180° - a) = sin a,

cos(180° - a) = - cos q,

tg (180° - a) = -tg «,

a# 90°, ctg (180°- a) =

-ctg a.

Pemats 3a7aun Ha BbI-

YUCJICHUE, HAXOXK/ICHHUE

1 JIOKa3aTeIbCTBO

Tpynosoe, scre-
THUYECKOE, Y-
XOBHO-HpaB-
CTBEHHOE

§9

Jeusicenue.

)

82,
83

IIpeoOpazosanue puryp. CBoWcTBa ABHIKESHUS.

86-
88

[ToBoport. [TapannenbHblil NEPEHOC U €TO CBOUCTBA.
CYLIECTBOBAaHUE U €IMHCTBEHHOCTH NapaJlIeIbHOTO
nepeHoca. CoHallpaBIEHHOCTh MOJIYIPSIMBIX.

84,
85

CumMmeTpust OTHOCUTENHEHO TOUKHA. CUMMETPHS OT-
HOCHTEHHO MPSIMOM.

89,
90

I'eoMeTpuueckue npeodpa3oBaHus Ha MIPAKTHKE. pa-
BEHCTBO uryp.

KonTpoabhas padora Ned.

OOBSICHATB, YTO TaKoE:
— npeobpazoBaHue
¢urypsr, oopatHOE
npeoOpa3oBaHue;

— JIBU)KEHHE;

— npeoOpa3oBaHue
CUMMETPHHU OTHOCH-
TENILHO TOYKH, LIEHTP
CHMMETPHH;

— npeoOpa3oBaHue
CHMMETPHHU OTHOCH-
TEJIBHO MPSIMOIL, OCh
CHMMETPHH;

— MOBOPOT IUIOCKOCTH,
yroJl IOBOPOTA;

— TapaJuIeNbHbINA Te-
peHoc.
DopMynupoBaTh u J10-
Ka3bIBaTh, 4TO:

— TOYKH NPSIMOI1 IpU
JBIDKCHUH MIEPEXOJIAT B
TOYKH NPSIMOH € cO-
XpaHEeHHEM HX I0-
psnaka;

— npeoOpazoBaHus
CHMMETPHHU OTHOCH-

Tpynosoe, 3cte-
TUYECKOE, Y-
XOBHO-HpaB-
CTBEHHOE




TE€JIbHO TOYKU U OTHO-

CUTEILHO TPSIMOM SIB-

JISIIOTCSL ABMOKEHUSAMH.

dopmynupoBaTh CBOM-

CTBa!

— JBUXKCHMUS;

— MapajyIeNIbHOTO TIe-

peHoca.

Pewmats 3apaun, uc-

MOJIB3YSl IPUOO-
pETEHHBIE 3HAHUS

§10 | Bexkmoput. Yu)
91, | AGcomoTHas BeJIMYMHA U HaTpaBieHHE BeKkTopa. Pa- 2
92 | BEHCTBO BEKTOPOB.
93- | Koopaunatel BekTopa. CioskeHue BeKTopoB. Cioxe- 2
95 | Hue cu
96, | YMHOXeHHE BEeKTOpa Ha uuciio. PasnoxxeHue Bek- 2
97 | Topa o IByM HEKOJUIMHEAPHBIM BEKTOPAM.
98, | CkamspHoe npoun3BeAcHNE BEKTOPOB. Paznoxkenne 2
99 | BekTOpa IO OCsIM.

KonTpoashas padora NeS. 1

OOBSICHATB, UTO TAKOE:

— BEKTOp H €T0
HaIpaBJICHUE, OJTH-
HaKOBO HarmpaBJIcH-
HBIC ¥ TPOTHBOIIO-
JIO’KHO HAIPABIICH-
HBIC BEKTOPHI;

— abCoJII0THAS BEIH-
yiHa (MOAYJIb) BEK-
TOpa, KOOPAUHATHI
BEKTOPa;

— HYJICBOH BEKTOP;

— paBHBIC BEKTOPHI;

— yrol MEXAY BEKTO-
pamu;

—cCcyMMa H pa3HOCTh
BEKTOPOB;

— NPOM3BEICHHE BCK-
TOpa U YHCIIa;

— CKaJSIPHOE MPOU3BE-
JICHHUEC BEKTOPOB;

— CAMHUYHBIA H KOOP-
JIMHATHBIC BEKTOPBI,

— IPOEKIHH BEKTOpa
HA OCH KOOPIHMHAT.

®DopmynupoBaTh U 10-

Ka3bIBaTh:

— «OPaBUJIO TPEYIOJIb-
HUKA»;

— teopemy 00 abco-
JIIOTHON BEIIMYUHE
u HaHpaBHeHI/II/I
BekTopa kd,

— TeopeMy O CKaJsp-
HOM IIPOU3BEICHUU
BEKTOPOB.
DopMyIupOBaTh:

— CBOWMCTBa TpOU3BE-
JCHUA BeKTOpa nu
YuUCIIa;

— YCJIOBHE TMEPIICHIN-
KYJSIDHOCTH BEKTO-
pOB.

Ilonumars, uTo:

— BEKTOP MOXHO OTJIO-
KATH  OT  JII00OH
TOYKH,

— paBHBIC BEKTOPBI
OJIMHAKOBO HAIPaB-
JICHBI " paBHBI 10
a0COJIFOTHOM BEJIH-
4yhHe, a  TaKXke
HUMCIOT pPaBHBIC CO-
OTBETCTBYIOIIHE
KOOPIMHATHI;

— CKaJIIPHOE MPOU3BE-
JICHHE BEKTOPOB

Tpynosoe, 3cte-
THYECKOE, AY-
XOBHO-HpaB-
CTBEHHOE




JIUCTPUOYTHUBHO.
Pewats 3anauun

Hmozoseoe noesmopenue. (6 u). Tpynosoe, scre-
THYECKOE, Y-
XOBHO-HpaB-
CTBEHHOE
9 kaacc.
Ne §/ Copaeprxanue yuedOHOro MaTepuaJia Koa- XapakTepucTuka OcHoOBHBIE
n/n BO 4a- OCHOBHBIX BH/I0B HanpaBJieHHs
coB JNeATeTILHOCTH y4e- | BOCIUTATE/b-
HHMKA (Ha YpPOBHeE HOM JesiTe/b-
yueOHBIX JeiicTBUii) HOCTH
§11 | Hooobue ¢puzyp (14u). | OOBACHATE, 9TO TAKOE:
§11.1 TonoGue TPeyroJbHUKOB. 8y | — mpeolpasosanue Tpyzosoe, 5cTe-
100, | ITpeoGpasosanue nomodue. CroiicTBa npeobpazoBa- 1 nonobus,  KOdOPPUUA- | ryyeckoe, ny-
111 | Hug moxobusi. eur HOHO6H_’I’ rio06- XOBHO-HpaB-
102, | Ilogob6ue uryp. [IpuzHak mogoOHs TPEYTOILHUKOB 2 Tlerfﬁ?;gl;;ﬂ oTHOCH- | CTBEHHOE
103 | mo aBym yriam. TENBHO ILIEHTPa, KO3(-
104, | IlpuzHak momoOus TPEyroI-HUKOB 10 ABYM CTOPO- 2 (UIEEHT  roMoTeTHH,
105 | mam u yray mexny Humu. [IpusHak nomoOus Tpe- rOMOTETHYHbIE bu-
YTOJILHUKOB TI0 TPEM CTOPOHAM. CYpHI;
106 | Ilomobue mpsAMOYTOIBHBIX TPEYTOJIHHHUKOB. 2 — YIIbI IUIOCKHH, J0-
KonTpoiibnasi padora Nel 1 TIOJHUTCIIBHBIC, — HCH-
§11.2 V¥Yrubl, BHUCAHHBIE B OKPY:KHOCTb. 64 TPAJILHBIM,  BIMCAHHBIM | vy popoe, scTe-
B OKPYXXHOCTb, II€H-
107 | Yrusl BOMCaHHBIE B OKPY>KHOCTD. 2 TpamBHEA,  cooter- | THIECKOS, Y-
108 | IIponopuroHaIbHOCTH OTPE3KOB XOP/ U CEKYIIHX 2 cTRylompii  namHOMy | XOBHO-HDaB-
OKPY)KHOCTH. BIIMCAHHOMY YIILy. CTBEHHOE
109 | M3mMepeHue yrioB, CBSI3aHHBIX C OKPYKHOCTBIO 1 IToHUMAaTBh, YTO Mac-
Konrtpoabnas pagora Ne2 1 wrab ectb Kodbduuy-

€HT IT0I00H.
DopMyIHUpOBaTh U 10-
Ka3bIBaTh:

— 9TO FOMOTETHS €CTh
npeobpa3oBaHKe MO0-
oust;

— dro mpeoOpas3oBa-
HUE TMOA00MS coxpa-
HSIET YIUIBI MEXY MOJIy-

TPSIMBIMH;
— CcBOMcTBa  1MOm00-
HBIX uryp;

— TpH3HAaK [0A00us
TPEYTOJIbHUKOB o
IBYM YTJIaM;

— TpH3HAaK [0A00us
TPEyroJbHHUKOB o

JIByM CTOpOHaM U YTy
MEXIY HUMU,

— TpW3HAaK Tomo0us
TPEYroJIbHUKOB o
TpEM CTOPOHaM;

— CBOWCTBO Omccek-
TPHCHI TPEYTOJIHHIKA;
— Teopemy 00 yriue,
BIIUCAHHOM B OKPYX-
HOCTB;

— MPOIOPIHOHAIB-
HOCTb OTpPE3KOB XOp/J U
CEKYIIUX OKPYKHOCTH.
DopMyIUpOBATH:

— CcBoiicTBa mpeobpa-
30BaHMS [TO00M;

— TpHW3HAK  TomMo0us




TIPSAMOYTOIBHBIX
YTOJIbHUKOB,

— CBOWMCTBO  KareTa
(dTO0 KaTeT ecTh cpeaHee
MPOTIOPIIMOHATEHOE
MEXIy THIIOTEHY30H M
IIPOEKLUEHd 3TOro Ka-
TeTa Ha TUTIIOTEHY3Y);
— CBOMCTBO BBICOTHI
MPsIMOYTOJILHOTO ~ Tpe-
YTrOJNbHHUKA, NPOBEAEH-
HOW W3 BEPIIUHBI MPS-
MOTO yTia (4TO OHA eCTh
cpemHee  MPOIOPIIHO-
HaJbHOE MEXIY TPOCK-
IUSIMHA KaTeTOB Ha TH-
MOTCHY3Y);

— CBOKMCTBO BIHCaH-
HBIX YIJIOB, OIHUparo-
IIUXCS HA OJTHY U TY XK€
Jyry.

Ilonumarts, 4TO BIIKMCAH-
HBI€ YTIIBI, OIHPArOIIU-
ecs Ha TuameTp, — Ipsi-
MBEIE.

Pemate 3agaun

Tpe-

§12 | Pewenue mpeyzonbHuKkos (9u). | Dopmymuposats u 10- | Tpymosoe, scTe-
110 | Teopema KOCHHYCOB. 2 Ka3bIBaTh: THYECKOE, JIy-
111, | Teopema curycoB. COOTHOIIEHHUS MEXKIY yriIaMu 3 — TCOpEeMBL  KOCHHY" | xopHO-HpaB-
112 | TpeyroiapHUKA M MPOTHUBOJICIKANTAMH CTOPOHAMM. COB M CHHYCOB, CTBEHHOE
113 | Pemienue TpeyroJbHHKOB. 3 T cootHomere
pey MEXy yrilaMu Tpe-
Koutpoabnasi pa6ora Ne3 1 YTONBHIKA M TIPO-
THUBOJICKAILTUMU
CTOPOHAMH.
Tlorumars:
— YEMY paBCH KBal-
paT CTOpOHBI Tpe-
YroJIbHUKA,
— YTO 3HAYUT PCUIMNTH
TPEYTOJIHHHUK.
Pemate 3amaun
§13 | Muozoyzonvnuku (15 u). | OGbscHsTh, uTo Takoe: | TpymoBoe, scTe-
114- | Jlomanas. Bermykiieie MHOTOYTONBHUKH. [IpaBwih- 2 — JoMaHas U e€ dJe- | TuyecKoe, Iy-
116 | HbIe MHOTOYTOJIBHUKH. MCHTBL, - UTHHA JIO- | x opHO-HpaB-
117 | ®opmysl st pagdyCcoB BOMCAHHBIX M OMHUCAHHBIX 2 MAHOM, TPOCTAT M| 1poppoe
~ 3aMKHYTast JIOMa-
OKPYKHOCTEH NMPaBUJIbHBIX MHOTOYTOJIbHUKOB. be:
118 | IlocTpoeHne HEKOTOPBIX MPABUIIBHBIX MHOT'OYTOJIb- 1 — MHOTOYFOJBHHK M
HUKOB. ero SJIEMEHTHI,
119 | BrucaHHBIE M ONTMCAHHBIE YETHIPEXYTOJbHUKH 2 MJIOCKU  MHOTO-
120 | INomoOue npaBUIBHBIX BBIMYKIBIX MHOT'OYTOJIbHH- 3 YrOJNLHUK, BBITYK-
KOB. JIBIN MHOTOYT'0JIb-
121 | JlniMHa OKPYKHOCTH. 2 HUK, YOI BBITYK-
122 | PaguanHas Mepa yria. 2 JIOTO - MHOTOYTOJTb-
HUKA W BHCIIHUU
Koutpoabnasi padora Ned 1 ero yror;
— IpaBWIbHBII MHO-
TOYIrOJbHUK;
— BIIMCAHHBIC U OIIHU-
CaHHBbIC MHOI'O-
YIr'OJIbHUKH;
— UEHTp MHOI'0YTOJIb-
HHKa;
— LEHTPAJIbHBIH Yroi
MHOT'OYT'OJIbHUKA,

— pagmaH W paguaH-
Has Mepa yria;
— HHCIIO T.




3HaTh:

— TpuOIKEHHOE
3HAaYCHHE YNCIIA T

— Kak TpagyCcHYIO
Mepy yria IepeBe-
CTH B paIHaHHYIO U
HA000POT;

— 4TO y TPaBUIBHBIX
/T-yrOJNBHUKOB  OT-
HOIICHHS NepUMET-
POB, PaJMyCOB BIIH-
CaHHBIX W OIHCaH-
HBIX OKpY>KHOCTEH
PaBHEIL.

ITornmate, 94TO TaKOE
JUTHHA OKPY KHO-
CTH.

DopMyIHpOBATH U A0-
Ka3bIBaTh TEOPEMBI:

— O JJIMHE OTpe3Ka,
COEIMHSAIONIETO
KOHIIBI JIOMAaHOW;

— O CyYMMC€ YTJIOB BbI-
NYKJIOTO /T-Yroiib-

HUKA;
— 0 TOM, YTO [IPaBUJIb-
HBII BBIITYKJIBII

MHOT'OYTOJIbHUK SIB-
JIIETCS BIMCAHHBIM
M OIMCAHHBIM;

— o momobmm Tmpa-
BWJIBHBIX  BBIMTYK-
JBIX  MHOTOYTOJb-
HHKOB;

— 00 OTHOIIEHUH
JUTAHBI OKPYKHOCTH
K TUaMeTpy.
BrrBomuts ¢op-
MYIIBI TS paImy-
COB BITMCAaHHBIX U
OIIMCaHHBEIX OKPYXK-
HOCTEH IIPAaBUIIb-
HBIX /T-YTOJIBHUKOB
(m=3,4,6).

YMeTh CTpOUTS:

— BIIMCaHHBIE B
OKPY>KHOCTb U OITH-
CaHHBIC OKOJO Heé

IMpaBUJIbHBIC me-
CTHUYTOJIbHUK, qe-

TBIPEXYTOJIbHUK
(xBazpar), Tpe-
YT OJIbHUK;

— CTpOUTH 110 BITUCAH-
HOMY TIPaBHIBHOMY
N-yroJapHUKY TIpa-
BUJIbHBIN 2N-yroib-
HUK.

PemraTe 3amaun.

§14 | IInowaou puzyp (17u).
§14.1 Ilnomanu ¢puryp. 10u

123, | IonsTue miomnaau. [lnomaas mpsIMOyrobHUKA. 3

124

125 | [nomiaae napauienorpaMmma. 2

126, | Ilmomane Tpeyronbuuka. (Gopmysa I'epona mis 2

127 | nnomany TpeyroiabHUKa.)PaBHOBETNKIE QUTYPHI.

128 | Inomane Tpanenuu. 2
KonTpoabHas padora NeS 1

OOBICHSTD, YTO Ta-
Koe:

— IJIOUIa/Ib;

— KpYT, €ro LeHTp U
paauyc;

— KpPYTI'OBOH CEKTOp
U CETMCHT.

DopmynupoBaTh U
JIOKa3bIBaTh:

Tpynosoe, acte-
THYECKOe, AY-
XOBHO-HpaB-
CTBEHHOE




§14.2 @opmyJabl I PaAHYCOB OKPY/KHOCTEIA.

Ta

129

q)OpMYJ'IBI JJI paanyCOB BIIMCAHHBIX U OITMCAHHBIX
OKI)Y)KHOCTef/’I TPCYroJIbHUKA.

130

[Tnomaau nogo0HBIX Guryp.

131

Tlnomanes kpyra

N

KonTpoabnas padora Ne6

— YTO IJIOIIAJh TPe-
YTOJIBHUKA paBHA
TTOJIOBHHE TIPOU3BE-
JICHUS CTOPOH Ha
CHHYC yTJIa MEXIy
HUMU;

— YeMy paBHa ILIO-
1Iaap Kpyra.

BreIBOIUTE (hOpMyITBL:

— IUTOIAH TIPSIMO-
YTOJIbHUKA, apa-
Jenorpamma, Tpe-
yToJNbHHKA (depe3
CTOPOHY H BEICOTY
u I'epona), Tpare-
11

— JUTA paJlyCcoOB
BIMCAHHOHN U OIU-
CaHHOU OKPYXKHO-
CTCH TPEYroJbHHKA.

3HaTh:

— (OpMyJIBI BBIUHUC-
JICHUS TUTOIIAIH
KpPYTOBOTO CEKTOpa
U CETMCHTA;

— KaK OTHOCSTCS
IUIOIIAIX TTOH00-
HBIX QHUTYD.

Pemars 3agau

§15

Inemenmut cmepeomempuu. Hmozoeoe nosmope-
Hue Kypca naanumempuu

(13u).

132

AKCHOMBI CTEPEOMETPHH.

=

133,
134

[TapannensHOCTh NPSAMBIX U IIOCKOCTEH B MPO-
crpaHcTBe. [lepneHuKyISIpHOCTD IPSMBIX U ILI0C-
KOCTE B IPOCTPAHCTBE.

135,
136

Muororpannuku. Tena BpaleHus

Pemenne 3a7a4 110 BCEM TEMaM IIJIaHUMETPUH.

OOBICHATH, YTO Ta-
KoO€:
— CTEpEeOMEeTpHs;
— napaJijiebHbIe U
CKpEIIMBAIOIINECS B
MIPOCTPAHCTBE MPSIMBIE;
— napaJiiesbHbIe Npsi-
Masl U TUIOCKOCTb;
— MapaJijiesibHbIe
IJIOCKOCTH;
— mnpsiMasi, NeprneHau-
KyJISIpHas IJIOCKOCTH;
— TMEepHeHIUuKYIIIp,
ONYIIEHHBIH M3 TOYKHU
Ha MJIOCKOCTb;
— paccTosiHue oT
TOYKH JI0 MJIOCKOCTH;
— HAaKJIOHHas, €€ OCHO-
BaHME U MPOEKLUS;
— JIBYI'paHHBIA M MHO-
TOTrpaHHbII YIJIbI;
— MHOTOIPAaHHUK U €ro
3JIEMEHTHI;
— npusmMa U e€ oaje-

MEHTBI, HpsMas, Ipa-
BUJIbHASI IPU3MBI;
— TapaJuleeNHnIesn,

IIPSIMOYTOJIbHBIH Iapai-

nenenunesn, Kyo;

— nupamuza u e€ se-
MEHTBI, IPaBUIIbHAS
nupamua, TeTpa-
31p, yce4€HHas Mu-
pamuza;

— TeNo BpAIlEHUs; 1H-

JIMHJP U €T 3JIEMEHTEHI,

KOHYC;

— map u cdepa, mapo-

BOM CEKTOp M CETMEHT.

3HaTh:

Tpynosoe, 3cte-
THYECKOE, Iy-
XOBHO-HpPaB-
CTBEHHOE




— (OpMYJIHPOBKH  aK-

CHOM CTEPEOMETPHH;

— CBOWCTBa napali-
JIENBHBIX U TIEPIICH-
TUKYJISIPHBIX TIPS-
MBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE;

— ueMy paBHBI 00b-
EMBI IPSIMOYTOJIb-
HOTO MapaJJieseny-
nesa, mpu3Mel, MU-
paMuibl, yceueH-
HOM TUPaMUJIbL;

— KakK OTHOCATCSI 00b-

éMBI IIOTOOHBIX TEIT;

— deMy paBHHI IUIO-
maau chepsl u che-
PHYECKOTO Cer-
MeHTa, 00bEMBI
miapa u mapoBoro
CerMeHra.

DopMyIupoBaTh U J10-

Ka3bIBaTh TEOPEMBI:

— 9TO Yepe3 Tpu
TOYKH, HE JIC)KAIIHC
Ha MPSIMOM, MOXKHO
MIPOBECTH TLIOC-
KOCTb;

— 9TO €CITH JIBE TOUKH
IpsIMOU IIPUHAJJIE-
KaT MIOCKOCTH, TO
U BCS TIpsiMast pu-
HAJJICKUT MII0CKO-

CTH;
TEeopeMy O TPEX mep-
HGH,I[I/IKyJ'Iﬂan
COI''TACOBAHO COI''TACOBAHO
[IpoTokon 3aceganus MeTOANYE- 3amecTtuTens nupekropa no YBP

CKOTO OObEIMHEHUs yuuTenen Ma-

TeMaTUuKH MBOVY-COII Ne 5 MHOJIIHUCH

oT 20 roma Ne 1 ®.1.0.

20 roma

noAnuck pykosoautenst MO
©.1.0.
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