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Cooepoicanue yuebHo2o npeomema

7 Knacc

Hauanpueie nonsatus reomerpuu. Touka, mpsimas, OTpe3OK, Jyd. Yroi. Buasl yrios.
Beptukanbusle u cMexHbIE yIibl. buccekTpuca yria. [lapamienbHOCTh U IEPIEHAUKYIISIPHOCTD
IPSIMBIX.

OcHOBHBIE IIOCTPOCHHS C IIOMOINBIO LMPKYJIS M JIMHEHKH. TpeyronbHuK. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpU3HAKU PAaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHBIX NpsAMbIX. CymMma yrioB TpeyrojpHukKa. BHemiHue
YIJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbli  TpeyroapbHUK. CBONCTBO MeAMaHbl MPSMOYIOJBHOTO TPEYTrOJbHUKA,
IIPOBEJCHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
IIpsIMOYTOMBHBIH TPeyrobHIK ¢ yriom 30°,

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0OJIbIIEM YTiie U OOIBIICH CTOPOHE TPEYTOIBHUKA.

OKpy’KHOCTb U KpYT, XOpJa U JUaMeTp, UX CBOMICTBA.

8 knace

[TepnieHauKyIIAp 1 HAKJIIOHHAS.

I'eomerpuyeckoe mecTo TOYeK. buccekTpuca yria W CEpeauHHBIM NEPIEHIUKYISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

Jlomanasi, MHoroyronbHuK. YerslpexyroapHuku. Ilapammenorpamm, €ro npuU3HakKu |
cBoiicTBa. YacTHbIE cilyyal NMapauieaorpaMMoB (IIPAMOYTOJIbHUK, poMO, KBajipar), UX NpU3HAKU
u cBoicTBa. Tpamenusi, paBHOOOKas Tpamenus, €€ cBoiicTBa M IpusHaku. [IpsMoyronbHas
Tpaneuus.

Cummerpuunblie purypbsl. OCHOBHBIE CBOMCTBA 0ceBOil cummeTpuu. Ilpumepsl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

Meron ynBoenust MeauaHsl. LleHTpanbHas cHMMeETpHs.

Teopema daneca 1 TeopeMa 0 IPONOPLIUOHAIBHBIX OTpe3Kax. LIeHTp Macc TpeyronbHuKa.

CaoiicTBa momazeil reomerpuyeckux ¢uryp. @opmyisl Ais IUIOMAAN TPEYTOJIbHUKA,
napaujenorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IaAei Mo100HBIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mpu peuieHHH NPaKTHUECKUX
3az1a4.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

[TogoOue TpeyronbHUKOB, KOdhdumueHT moaodus. IlpusHaku 1momoOusi TPEYroJbHUKOB
Cpenusist IuHUS TpeyroyibHuKa. [IpuMeHenue nogo0us npyu peeHuy MpakTHYECKUX 3a1ay.

9 knacc

CuHyC, KOCMHYC, TaHI€HC OCTpPOro YyIJla IpsIMOYIOJbHOTO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpUTOHOMETpUYECKHE (DYHKIIMH YTIIOB 830° 45° n60°.

B3aumHoe pacnonokeHne OKpykHOcTH M npsimoi. KacarenpHas u  cekymas K
OKpY’)KHOCTH. OKpy>KHOCThb, BIHMCaHHas B Yroj. BnucanHas W onucaHHas OKpYKHOCTH
TPEYroJIbHUKA.

BnucanHbple M LEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTeIbHOM M XOPAOH. YTIBI MEXAY
XOopAaMM UM CEeKyIMMHM. BrnucaHHble ¥ ONMCaHHBIE UYETBIPEXYTOJIBHMKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPY’KHOCTSIM.

TeopeMa 0 MPOU3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEIECHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTelIbHOM.



Bekrop, amuHa (MOIyNnb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTHUBOIOJIOXHO
HalpaBJIEHHbIE BEKTOPBl, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALlMM Haj
BeKkTOpamu. PaznoxeHne BeKTOpa Mo JByM HEKOJUIMHEApHBIM BeKTopaMm. KoopamHaTel BEKTOpa.

JlekapToBbl KOOpJIMHAThl Ha IIJIOCKOCTU. YpaBHEHHUA MpPSIMOH M OKPYXHOCTH B
KOOpJMHATAaX, IePeceueHrue OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAWHAT U €0 PUMEHEHHE.

10 knacc

Cunyc, kocuuyc, Ttamrenc yrmoB or 0 mo 180°.0cHOBHOE TpHrOHOMETpHYECKOE
TOKAeCcTBO. DOPMYJIbI TPUBEICHHUSL.

Pemenne TpeyronpHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. PemieHue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBbI CUHYCOB.

CkanspHoe Mpou3BeACHNUE BEKTOPOB, IPUMEHEHUE [Tl HAXO0XKJICHHS JUIUH U yTIIOB.

[TpaBuibHBIE MHOTOYTOJBHUKH. J[JTMHA OKpYXHOCTH. I'pajgycHast u panuaHHasi Mepa yria,
BBIYUCIICHHE UTMH YT OKpYyX)HOCTeH. Ilnomanp kpyra, cekTopa, CerMeHTa.

JIBM>KEHUS TIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (351eMeHTapHbIe IPEICTABICHUS).
[TapannensHbIi nepenoc. [1oBopoT.

IInanupyemvie pezynomamul yuebno2o npeomema «Mamemamuxay Ha ypoeHe OCHOBHO20
0bwe20 0bpazoeanus

1) ymeHue omnepupoBaTh NOHATHSAMM: MHOXECTBO, IOJMHOXECTBO, OIEpalMyu Haj
MHOXXECTBaMH; YMEHHE OIEepUPOBATh MOHATHSAMH: Tpad, CBSI3HBIA Trpad, aepeBo, IHKI,
OPUMEHATh MX TpPU PELICHUWH 337ay; yYMEHHE MHCI0Jb30BaTh rpaduyeckoe MpeacTaBlIeHUue
MHOXECTB JUISI ONHMCAHUSI PEaJTbHBIX IMPOILECCOB W SBJICHUW, NPU PEUICHUU 33]ad U3 JIPYTUX
y4eOHBIX IPEMETOB;

2) yMEHHUE ONepHpOBATH MOHIATUSMU: ONpPENEICHNE, aKCHOMa, TEOpEMa, J0Ka3aTelbCTBO;
YMEHHUE paclo3HaBaThb MWCTHUHHBIE W JIOXKHBIE BBICKAa3bIBAaHUS, IPHUBOAUTH TPUMEPHl U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAaHHUS U OTPULIAHHS BHICKA3bIBAHUH;

3) yMeHue omnepupoBaTh MOHATHSAMHU: HATypalbHOE YHUCIIO, MPOCTOE M COCTaBHOE YMCIIO,
JeTUMOCTh HATYpaIbHBIX YHCEN, MPHU3HAKK JEIUMOCTH, IIeJI0€ YHCI0, MOIYyJdb YHCIA,
OOBIKHOBEHHas IpoOb M JAeCATUYHAs ApoOb, CTAaHAAPTHBIM BUJ YMCIA, PALMOHAIBHOE YHCIIO,
UppaIMOHATIFHOE YMCIIO, apu(pMETHIECKU KBaJAPATHBI KOPEHb; YMEHUE BBITIOIHSITH ACHCTBUS
C 4YHMCIaMM, CpaBHHMBATh M YIOPAJOYMBATH YMCIA, MPEICTABIATh YHUCIA HAa KOOPIAMHATHOU
NPSIMOM, OKPYTJIATH YHCIIA; YMEHHUE JIENIaTh MPUKUIKY M OIICHKY pe3yJIbTaTa BEIYUCIICHHIH;

4) ymeHHe onepupoBaTh MOHATUSAMU: CTENEHb C LIENbIM IMOKa3aTejaeM, apu(pMeTHUECKHM
KBaJpaTHBI KOpEHb, MHOTOWIEH, ainreOpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HAaTypaJbHOM CTemneHu OOJbIlle €IUHHIBI; YMEHHE BBIIOJIHATH pacdyeTbl MO (QopMmynam,
npeoOpa3oBaHusl MENbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKEHUH M BBIPOKEHHA C KOPHSIMH,
pasyioKeHHue MHOTOWIeHa Ha MHOXHTEIHM, B TOM YHCIIE C MCIIOJIb30BaHHEM (OpMYJ Pa3HOCTH
KBaJ[paTOB M KBaJpaTa CyMMBI U Pa3HOCTH;

5) yMeHue onepupoBaTh TMOHATHSIMHU: YHCIOBOE PpABEHCTBO, YPAaBHEHHE C OIHOM
NIEPEMEHHOI, YICIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHON; YMEHHE pemiaTh JTNHEHHBIC U
KBaJpaTHbIE YpaBHEHMs, JPOOHO-pAllMOHAIBHBIE YPAaBHEHUS C OJHON NEpEeMEHHOM, CHCTEMBbI
NIBYX JMHEWHBIX YpaBHEHWH, JTMHEHHBIC HEPABEHCTBA M WX CHUCTEMBI, KBaJpaTHBIE W JIPOOHO-
panroHaJbHbIE HEPABEHCTBA C OJTHOW NMEPEMEHHOM, B TOM YHCJIE MPH PEIIeHUH 33/1a4 U3 APYTHX
NPEMETOB ¥ TIPAKTHYECKUX 3a/ady; YMEHHE WCIOJIh30BaTh KOOPJAMHATHYIO TMPIMYI0 |
KOOPJIMHATHYIO IJIOCKOCTb JUI N300paskeHMs! pellieHHH ypaBHEHUN, HEPABEHCTB U CUCTEM;

6) yMmMeHHe OmnepupoBaTh MNOHATUAMU: GYHKIMS, Tpaduk (YHKIUU, HYIU (QYHKIHH,
IPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHMs, YyObIBaHMs, HauOojblee U
HavMEHbIIEe  3HAYCHHWs  (QYHKIUH;  yMEHHE  ONEPHpPOBATh  IMOHATHUSAMHU:  TpsMas
OPOMOPLMOHATBHOCTh,  JIMHEWHas  (yHKUMsA,  KBajgpaTuyHas  (yHKuus,  oOparHas
IPONOPLUMOHANILHOCTh, Mapaloyia, TUnepoona; yMEHUE CTpOUTh rpapukd  (QyHKUUH,
UCIIOJIb30BaTh TpaUKU JJIsl ONPEAEICHUsI CBOMCTB MPOLECCOB U 3aBUCUMOCTEH, IS PELICHUs
3ajjad U3 JPYTUX Yy4eOHBIX NPEAMETOB U pEalbHOW >KU3HM; YMEHHE BBbIpaXkaThb (popMysaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH;



7) yMeHHE OIEepUpOBaTh MOHATUSAMH: IOCIEJOBATEILHOCTh, apudMeTHUecKas |
reOMETpUYECKass MPOrPECCHU; YMEHHME HCIIOJIB30BATh CBOWCTBA  IOCIENOBATENBHOCTEM,
(opMyIbl CyMMBI U OOLIETO WieHa MpU PEeLICHUH 3ajad, B TOM YHCJIe 3a/1a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U PEANIHOM KU3HU;

8) yMeHue pelaTth 3aJa4d pa3HbIX THUIIOB (B TOM YHUCJIE Ha IMPOLIEHTHI, JOJU U YacTH,
JBIDKEHUE, padoTy, LIEHY TOBapOB U CTOMMOCTb IOKYIOK M YCIIYT, HAaJOTH, 3aJa4ul U3 00JIacTH
yIpaBJICHUS IUYHBIMU U CEMEHHBIMU (PMHAHCAMM); YMEHHE COCTABJIATH BBIPAKEHUS, YPAaBHEHHUS,
HEPABEHCTBA M CUCTEMBI T10 YCIOBHIO 3a/1a4M, UCCIIEIOBATH IIOJYyYEHHOE PELICHUE U OLICHUBATh
paBON0100HOCTh MOIYYEHHBIX PE3yIbTATOB;

9) ymeHue omnepupoBaTh HOHATUSAMM: (QUrypa, TOYKA, OTPE30K, MpsMas, JIyd, JIOMaHasd,
yrojl, MHOTOYTOJIbHUK, TPEYroJbHHK, PaBHOOEIPEHHBI W PAaBHOCTOPOHHUH TPEYrONbHUKH,
OPSAMOYTOJIbHBIM  TPEyroJIbHUK, MeJIuaHa, OMCCeKTpUca M  BbICOTA  TPEYTrOJbHHUKA,
YEThIPEXYTOJIbHUK, MapajieIorpaMM, poMO, MPsMOYIOJIbHUK, KBAJpaT, Tparneuus; OKpyKHOCTb,
KpYT, KacaTeslbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTI'ypaMH; yMEHHUE pellaTh 3aJaud, B
TOM YHCJIE U3 TOBCEAHEBHON KU3HHU, HA HAX0XAECHNE T€OMETPUUYECKUX BEJIMYUH C IPUMEHEHUEM
M3YYEHHBIX CBOMCTB GUryp u (akTos;

10) ymeHme omnepupoBaTh MOHSTHUSMHU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJBHUKOB;
NapaJUIEIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSMBIX, YrOJd MEXKIY NPSAMBIMH, NEPIEHIUKYID,
HAKJIOHHASA, MPOEKIHsA, 1Mogodue Guryp, mogo0HbIe TPEYTOJIbHUKHA, CUMMETPHUSI OTHOCHTEIHHO
TOYKM W MpsIMOI; yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETpPHUIO M Tmojobue ¢uryp,
[apauIeIbHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX B OKPYKAIOILIEM MUPE;

11) ymeHue onepupoBaTh MOHATHSAMU: JUIMHA, PACCTOSTHUE, YToJl (BEJIMYMHA yIila, CHHYC U
KOCHHYC YIJla TPEYroJbHUKA), IUIOIA/lb; YMEHUE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B
OKpY’KaloIleM MHUpE; YMEHHUE NMPUMEHATh (GOPMYIIbl EPUMETPA U IUIOLAJAd MHOIOYrOJIbHHUKOB,
JUIMHBI OKPY)KHOCTH M IUIOLIAAM Kpyra, o0bema MpsSMOYroJbHOrO Mapajlieienurena; yMeHue
IIPUMEHATHh NPU3HAKU PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyYMME€ YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHoMeTpHUUECKUE COOTHOIICHHUS ISl BBIUMCIICHUS JIMH, PACCTOSHUM,
IIOIIAACH;

12) ymenue n3o0paxarp MI0ckue GUrypsl 1 UX KOMOWHALIMHU, IPOCTPAHCTBEHHBIE (PUTYPBI
OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WJIN
CUMBOJIbHOMY ONHCAHHUIO;

13) ymeHue onepupoBaTh NOHATUSAMU: MPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT; KOOPAMHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha YHCIIO, CKAJISPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHME HCIIOJIb30BaTh BEKTOPBl M KOOPAMHATBHI JUIsl NPEJCTABICHUS IAHHBIX U
pelIeHus 3a/1a4, B TOM YUCIIE U3 IPYTUX y4EOHBIX MIPEIMETOB U pEaIbHOM JKU3HH;

14) ymeHue onepupoBaTh MOHATUSAMHU: CTOJIOUKOBBIE U KPYIOBbIE JUArpamMMbl, TaOJIUIIbI,
cpenHee apuMeTuyecKoe, MelnaHa, Haubosblllee U HAMMEHbIIee 3HaYeHMsI, pa3Max YMCIOBOTO
HaOopa; yMeHHME M3BJIEKAaTh, MHTEPIPETUPOBATh M  MpeoOpa3oBbIBaTh WHGPOPMALHUIO,
MPEJICTAaBICHHYIO0 B TabJMIaXx M Ha JAuarpaMmax, OTPaKarollyl0 CBOMCTBA M XapaKTEPUCTHKHU
pEaIbHBIX IPOLECCOB U SIBIEHWH; YMEHHE paclo3HaBaTb W3MEHUMBBIE BEJIWYUHBI B
OKpY’XKaroIleM MHUPE;

15) ymenue omepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT (CAy4allHBIA SKCIIEPUMEHT),
JIIEeMEHTapHOEe COOBITHE (RJIEMEHTapHbI HCXOMA) CIIy4ailHOro OmbITa, CilydailHOe COOBITHE,
BEPOSTHOCTh COOBITUS; YMEHHE HAXOJUTh BEPOSTHOCTH CIIyYallHBIX COOBITHIl B OIBITaX C
PaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU  COOBITUSIMH; YMEHHE pelaTh 3a/Jadd  METOJOM
OpPraHU30BaHHOTO Mepedopa M ¢ HCHOJIb30BAHHMEM IIpaBHJa YMHOXKEHUS; YMEHHE OIICHHBATh
BEPOATHOCTH pPEaJbHBIX COOBITHM M SBJIEHUH, MOHMMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHH B OKpYKAIOIIEM MHpE M B JKH3HH; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro POJbI0 B MAacCCOBBIX
ABJICHUSX;

16) ymMeHne BHIOMpATh MOIXOMAIINN U3YICHHBIM METO JUTsl PEIICHUs 3a/1auH, PUBOIUTH
IPUMEpPBl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HHU, PACIIO3HABATH IIPOSIBICHUE



3aKOHOB MAaTeMaTHKH B HCKYCCTBE, ONKCHIBATh OTICIIbHBIC BBIJAIOIIMECS Pe3yJIbTAThI,
MOJIyYEHHBIE B XOJ/I€ Pa3BUTHSI MAaTEMAaTHKU KaK HAyKH, IPUBOJUTH MPUMEPHI MAaTEMATUUECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPHH.

CrneuuanbHble pe3yabTaThl:

Brnanenue 3puTenbHO-0CA3aTENBHBIM CIOCOOOM OOCIEIOBAaHHS M BOCHPHUSATHS LBETHBIX
(WM KOHTPACTHBIX, YEPHO-0€JIBbIX) pelbePHBIX H300paKEHUH MPEIMETOB, KOHTYPHBIX
n300pakeHH TeOMETPHUECKUX (PUTYD U T.II.

YMeHHe BBIIONHATH MPU  TMOMOIIM YEPTEKHBIX HHCTPYMEHTOB TIE€OMETPUYECKHE
MOCTPOCHHS, TOCTpOCHUE TpapuKOB QYyHKIMH, TUarpaMMm M T.11.

YMeHue 4yuTaTh IBETHbIE (WJIM KOHTpACTHBIC, YEpHO-Oenbie) penbedHbie TIpaduKu
AJIEMEHTAPHBIX (PYHKIHN HA KOOPJAMHATHOU MJIOCKOCTH.

Brnasnenue npaBuiiaMu 3arucu MaTeMaTUdecKuX GOpMyIT U CrieIUAIbHBIX 3HAKOB.

Brnanenue npuemamu npeoOpazoBaHUs MAaTEMAaTHIECKUX BBIPAKECHUH.
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