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HOACHUTEJLHAS 3ATIACKA

I'eoMeTpus xak OZMH W3 OCHOBHEIX Pa3AENIOB IMIKOJBHOM MaTeMaTHKH,
VMEIOIINH CBOEH IeNBI0 00eCcIIeunTh M3y9IeHHUE CBOMCTB M pasMepoB (UIyp, ux
OTHOIIEHMH ¥ B3aHMHOE paCIOIOKEHHE, OIMPAeTCs Ha JIOTHYECKYIO,
JIOKA3ATEILHYIO JIMHUIO. LIeHHOCTD M3y4eHHs reOMeTpHH Ha YPOBHE OCHOBHOIO
00111ero 00pa30BAHMS 3aKIIOYACTCS B TOM, 9TO OOYYAFOIMHCS YIUTCS TPOBOIUTE
AOKa3aTCIBHEIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUeHUsI, JOKA3bIBATh
MCTHHHBIC YTBEPACHUA M CTPOMTH KOHTPHPHMEPHl K JIOXKHBIM, IIPOBOIUTH
PaCCyXICHUS ~ «OT IPOTHBHOTO», OTIWYATh CBOMCTBA  OT IIPA3HAKOB,
hopMyTHpOBaTE 06paTHEIE YTBEPKICHHUS.

Bropoli menbro usywenws IFCOMETPUM SBIISIETCS HCIOJIL30BaHHE €8 Kak
MHCTPYMEHTA IIDU PEIleHHH KaK MaTeMaTHYecKHX, TaKk U MPaKTUYEeCKHUX 3aiad,
BCTPCHAIOIMXCS B peanbHOM xkm3HH. OOyYalomuiics NOIKeH HAYYUThHCSI
OTPENEIUTh TCOMETPUICCKYIO (HUIYpY, ONMCATh CIIOBAMH NAHHEIH YEepTEK HIIU
PHICYHOK, HAlTH ILIOMATb 3eMEIBHOTO Y4acTKa, pacCUUTaTh HEOOXOMUMYIO JIUHY
OITOBOTIOKOHHOTO Kabeisi WM TpebGyeMble pa3Mepbl rapaxka sl aBTOMOOHIIS.
OTOMy COOTBETCTBYET BTOpasi, BBIUMCIMTEIbHAS JHHHI B U3YyYEHHUU TEOMETPHH.
Ilpy pemreHuu 3amay MpaKTUUECKOro XapakTepa 00yYaroIMHCsl YUUTCSA CTPOHTE
MATCMATUICCKHe  MONENH  pealbHBIX JKU3HEHHBIX CHTyalwii, IIPOBOJIUTH
BBITUCIICHUSA ¥ OLICHUBATH aleKBATHOCTS IIOJyYEHHOTO Pe3yIIbTaTa.

Kpaiine BaxHO mOmUEpKUBaTL CBA3M TEOMETPUH C IPYTUMH y4eOHBIMH
pEAMETaMH, MOTHBUPOBATE HCIIOIB30BaTh ONPENEIECHHS TeOMETPUIECKHX uryp
W TOHATHH, JEMOHCTPHPOBATh HPMMEHEHHE IOJIyYeHHbIX YMEHUN B GHU3MKE U
TEXHUKE. OTH CBA3M Hawbolee SAPKO BHAHEI B  TeMax «BexTopsry,
«TpuroHomerpuaeckue cooTHOmeHMs Y, «MeTox KoopmuHaty U «Teopema
[Tudaropay.

Yuebnnlit xypc «I'eoMeTpHs» BKIHOYaeT CIICAYIOIIIHE OCHOBHBIE pa3fieiIbl
comepxarns:  «I'eomeTpudecknme QUIYpEI M HX  CBOHCTBaY, «M3mepenmne
TCOMCTPUHECKHX  BENIMYUH», «JleKapTOBRI ~KOODAMHATEI Ha  ILIOCKOCTHY,
«BexTopsD», «JIBIKEHHS TIIOCKOCTHY, «IIpeobGpazoBanms mogoOusy.

Ha usyuenue yue6Horo xypca «I'eomeTpus» otBomuUTCs 204 waca: B 7 Kinacce
— 68 gacoB (2 4gaca B HEJIeNm0), B 8 Kiacce — 68 uyacos (2 gaca B Henemo), B 9
Kacce — 68 gacos (2 gaca B HEZIeITo).



COAEP)KAHUE OBYUYEHUSA

7 KIIACC

HavaneHble monsaTus reomerpun. Touka, npsiMasi, OTPE30K, Jy4d. Yroi. Bumsr
YTIIOB. BepTHKanbHbIE U CMeXHBIE YTIIBL buccekrpuca yrma. Jlomanas,
MHOTOYTOJNBHEK. ITapaliienbHOCTh U HepIeHANKY TAPHOCT IPSIMbIX.

CumMmeTpuusele  durypsr. OCHOBHBIE CBOMCTBA  0CEBOI CHUMMETpPHH.
IIpuMepsl CHMMETPHH B OKPY>KAIOIIIEM MEpe.

OCHOBHBIE TIOCTPOGHHSI C TOMOIIBIO LUPKYNS W JTHHEHKI. TpeyrompHuk.
BricoTa, Meuana, OHCCEKTpHCa, HX CBOMCTBA.

PaBHOOC/peHHBI ¥  paBHOCTOPOHHHMI  TPEYroNbLHHUKY. Hepasenctso
TPEYrOJbHUKA.

CBolicTBa ¥ IpU3HAKH PaBHOGEIPEHHOIO TpeyroiapHuka. [Ipusuaxu
PaBEeHCTBA TPEYTOJILHUKOB.

CBo#iCTBa U IPU3HAKY TIApAILIENbHBIX MpAMBIX. CyMMa yIiioB TpPEeYroJIbHUKA.
Bremnue yris! TpeyroapHuKa.

Ilpsimoyronprelif  TpeyronbHuk. CBOWCTBO MeIHAHbI IIPSIMOYTOJIEHOTO
TpCYronpHUKa,  NMPOBEASHHOM K  rumoTeHy3e. [lpusHaku  paBeHCTBa
IpAMOYTOJBbHBIX TPEYTOJIbHUKOB. I IpAMOYTroIbHEIH TPEyrodbHUK ¢ YIIIoM B 30°.

HepaBeHCTBa B reOMeTpHUM: HEPaBEHCTBO TPEYTOJIBHHUKA, HEPaBEHCTBO O
JUTMHE JIOMaHOH, Teopema O GonblieM yrie i GOIbLIel CTOPOHE TPEyrONbHHKA.
llepnieHAUKYIIAp ¥ HAKIIOHHASL.

I'eometpudeckoe MecTo Todek. BuccexTpuca yIia ¥ CepeAuHHBIH
IEPICHIUKYTIIP K OTPE3KY KaK F€OMETPHUECKHE MECTa TOUEK.

OKpy)XHOCTB M Kpyr, XOpAa ¥ [MaMerp, WX CBOicTBa. B3ammuoe
PAaCIIONOXCHUE OKPYXKHOCTH ¥ MpsAMoi. KacarenbHas U cekyinas K OKpyXHOCTH.
OKpyXHOCTh, BIHCaHHas B Yyrol. BrucanHas ¥ ONMCAaHHAS OKPYXHOCTH
TPEyTOJIbHUKA.

8 KJIACC

Herpipéxyronsruky. [TapaiuienorpamMm, ero IpU3HAKY U cBOMCTBa. UacTHbIE
CIlyday IapajienorpaMMoB (IPSMOYTONBHMK, POMO, KBAnpaT), UX HPU3HAKH H
cBoucTBa. Tpamenus, paBHOGOKas Tpamemus, e& CBOMCTBA H [IPU3HAKH.
IIpsiMoyToNBHAs Tpamnenus.

Meron ynsoenus menuansl. IleHTpanbHas cuMMmeTpus. Teopema @ajeca u
TeOpeMa O IMPOTIOPLUHUOHANBHBIX OTPE3KAX.

CpenHue nvHUM TPEYTOIbHUKA U Tpaneruu. LIeHTp Mace TpeyronbHuKA.

Ilomobue TtpeyromprmkoB, xos(duuuent momoGus. IlpusHaku MomoOHUs
TPEYTOIBbHUKOB. [ IprMeHeHe T0X06HS IpH peleHN: IPaKTHYECKUX 3a1a4.



CsoiicTBa momaznelt reomerpudeckux Quryp. @opMynbl I INIOMIAIN
TPEYroJIbHMKa, IapajjeilorpamMma, pomba u Tpanenuu. OTHOIIEHWE ILIOMANEH
OZOOHBIX GUTyp.

Brruncnenre miomaeii TpeyroJsHUKOB X MHOTOYTOJNIBHHKOB Ha KIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenwe Teopemsr Iludaropa mpu peleHHH
[IPaKTUYECKUX 3a7ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOro YIila IpPSMOYTOJBHOTO TPEYrOJbHHKA.
OCHOBHOE TpPUTOHOMETPHUYECKOE TOXKAECTBO. TpHUTOHOMETpHUYIECKHe (YHKIIUN
yrioB B 30, 45 u 60°.

BrincanHble W LIEHTpaidbHBIE YITIB, YIOJ MEXIY KacaTeIbHOH M XOPAOH.
Yrnel  MexAy XopHaMH M CeKyIIMMH. BrucaHHBIE W OIHCAHHBIE
YeTHIPEXYrOIbHUKN. B3ammHOe pacmosiioxkeHue AByX OKpyxHocTedl. Kacanwme

okpy>xHOcTel. OOImure KacaTeNbHbIe K IBYM OKPY)KHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, Tanreic ymioB or O mo 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO. POPMYJIBI IPUBEICHUS.

Pemenve tpeyronpHUKOB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB.
Pemenue npakTUdecKWx 3a1ad C MCIOJIB30BaHUEM TEOPEMbl KOCHMHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanwme momgoous. [TomoOre COOTBETCTBEHHEBIX 3JIEMEHTOB.

TeopemMa O NPOM3BENEHUH OTPE3KOB XOpZ, TEOPEMBI O IIPOU3BEIACHUU
OTPE3KOB CEeKYIHX, TeopeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, nnHa  (MOZynb) BEKTOpa, COHAIpaBleHHBIE  BEKTOPEI,
[IPOTUBOIIOJIOXKHO  HAalpaBJeHHbIE  BEKTOPHI, KOJJIMHEAPHOCTh  BEKTOPOB,
PaABEHCTBO BEKTOPOB, OII€pallliM Hal BEKTOpaMH. Paznoxenue BEKTOpa II0 OIBYM
HEKOJUIMHeapHBIM BekTopaM. KoopmwmHathl BekTopa. CKalspHOE IIPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXOXICHHS IJIUH U YIJIOB.

JleKapTOBBI KOOPIMHATHI HA [UIOCKOCTH. Y PaBHEHHUs IPSIMO H OKPYKHOCTH
B KOOpJIMHATax, IepecedeHre OKPYKHOCTeH U MpsAMbIX. MeTol KOOpAHWHAT U €ro
IpUMEHEeHHE.

[IpaBunbHBIE MHOTOYTOJNIBHUKH. JlmuHAa OKpyXHOCTH. ['pamycHas #
panvaHHas Mepa yria, BBIUMCICHHWE UIMH OyT OKpyXHocTed. Iliomazns kpyra,
CEeKTOopa, CerMeHTA.

JIBIDKEHUSI INIOCKOCTH M BHYTpEHHHE CHUMMETPUU QUryp (s1eMeHTapHBIE
npencrasienus). [lapannensasiif neperoc. I10BOpoT.



IIJTAHAPYEMBIE  PE3YJbTATBI OCBOEHHUSI TITPOI'PAMMOBI
YYEBHOI'O KYPCA «T'EOMETPHUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMS

JINYHOCTHBLIE PE3VJIBTATHI

JIMYHOCTHBIE Pe3y/IbTATBI OCBOGHHS IIPOTpamMMbl  y4eGHOTro Kypca
«l"eoMeTpHsDY XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKOE BOCIIMTAHHE:

IPOABICHUEM HHTEpeca K MPOINIOMY M HACTOSIIEMY pPOCCHHCKOH
MaTeMaTHKM, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHWSAM  POCCHICKHX
MaTeMaTUKOB M POCCHHCKOM MaTeMaTW4ecKOW MIKOJIEI, K KCIIONB30BAHMIO ATHX
JIOCTIDKCHUH B IPYTHMX HAayKaX U MPUKIANHBIX chepax;

2) rpaiancKoe H JyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBINIONIHEHUIO 00S3aHHOCTEH IpakIaHWHA W PEaM3allid €ro
NpaBs, MPEACTABIEHUEM O MaTeMAaTHYeCKUX OCHOBaX (YHKIMOHHPOBAHHS
PasiIUYHBIX CTPYKTYP, SIBICHUH, MPOIEAYP IPakIaHCKOro oOIecTBa (HalpumMep,
BBIOOPBI, OIIPOCHI), FOTOBHOCTEIO K OOCYKIEHHIO STHUECKHX IPOOGIEM, CBI3AHHBIX
C MNpPaKTUYEeCKUM TPHMEHEHHEM MAOCTIKEHHN HAyKH, OCO3HAHMEM BaXXHOCTH
MOPalbHO-3TUYECKUX IIPUHIUIIOB B JEATEIFHOCTH YIEHOTO;

3) Tpya0oBO€ BoCIIHTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YdYacTHe B pEIIeHMH MPaKTHYeCKUX 3a1ad
MaTeMaTHYeCKOW HAalpaBIeHHOCTH, OCO3HAHHEM BaXKHOCTH MaTEMATHUECKOTO
o0pa3oBaHus Ha MPOTSKEHUM BCell JKM3HU IS YCHEIHOH IpodecCHOHANBHOM
MEATSIIbHOCTH U PasBUTHEM HEOOXOOMMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM H
IIOCTPOSHUEM MHIIUBUIYAIbHOM TPAEKTOPUU 00pa30BaHUs ¥ KU3HEHHBIX [UIAHOB C
Y4IETOM JIMYHEIX HHTEPECOB M OOIIECTBEHHBIX IOTPeOHOCTEH;

4) acTeTHYECKOE BOCIIHTAHHE:

CIIOCOOHOCTBIO K SMOITMOHAIBHOMY H  OCTETHYECKOMY BOCIIPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lad, DPEINeHHM, PacCyXAeHWH, YMEHHIO BHIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHUS:

OPUEHTAI[MEH B [OEATENBPHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
TNpeJCTaBICHIN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PasBUTHS YeIOBEKA, IPUPOIEI
o0LIecTBa, TOHMMAaHMEM MAaTeMaTHYeCKOW HayKM Kak chephl denoBedecKoit
AEATENIBHOCTH, 3TaroB €€ Pa3sBUTHS W 3HAUMMOCTHU JJIS PA3BUTHS LMBUIIM3ALINY,
OBJIa[ICHUEM S3BIKOM MAaTEMaTHKH M MaTeMaTU4eCKOH KyIbTYypOM KakK CpeICTBOM
IIO3HAHUSA MUpPA, OBJAJECHHEM IIPOCTEUIITUMH HABBEIKAMH HCCIIENOBATEIECKON
IESATEeIbHOCTH;



6) ¢usnueckoe BocnHTanue, GOPMHpOBaHMHE KyJbTYPbl 340POBbSI H
3MOLHOHAJILHOI0 0/1aroNMOMy Y :

TOTOBHOCTBIO TIPUMEHATh MaTeMAaTHYECKME 3HAHUS B HHTEPECAX CBOETO
3M0pOBbS, ~ BEACHHA  370POBOTO  oOpasa KU3HH  (310pPOBOE  IMTAHWE,
COANaHCHPOBAHHBIN DPEXHM 3aHSTHA M OTHBIXA, pery/sipHas —(usmdeckas
aKTUBHOCTB), C()OPMHUPOBAHHOCTBIO HABBIKA pPebJEKCHH, MPH3HAHHEM CBOETO
TpaBa Ha OMIMOKY ¥ TAKOTO XK€ MpaBa JPYroro YelI0BeKa;

7) 3K0/I0THYecKoe BOCIUTAHHE:

OpHEHTalle} Ha NPUMEHEHHE MaTeMATHIECKUX 3HAHUMN I pellleHus 3a/1a4
B OOIaCTH COXPaHHOCTH OKDYXKAIOLiel Cpeibl, TIAHEPOBAHHUS IIOCTYIIKOB M
OICHKH HX BO3MOXXHBIX IIOCICACTBUH MJI OKpY’Karome#d Cpemsl, OCO3HAHUEM
TII00AIBHOTO XapaKTepa IKONOTHYECKUX MpobIIeM 1 IMyTeil MX pelIeHus;

8) azanTanus K M3MEHSIOMUMCS YCJAOBHAM CONMAIBLHON M NPHPOXHO!
cpeabi:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBHSIX HEOIPEAEIEHHOCTH, IIOBBIIIEHHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO JIeATelIbHOCTD, B TOM JHCIIe
YMEHHE YYUTBCS Yy APYTHUX JIOJEH, MpHOOpeTaTh B COBMECTHOM NeSTeIbHOCTH
HOBBIE 3HAHU, HABBIKY ¥ KOMIIETEHIINH U3 OIIBITA IPYTHUX;

HEOOXOIMMOCTEIO B  (DOPMUPOBAHHM HOBHIX 3HAHHH, B TOM UHCIe
(hopMyIMpOBaTh H/EH, IIOHSITHUS, THIIOTe3E 00 00BEKTaX ¥ SBICHUSX, B TOM YHCIe
paHee HEM3BECTHBIX, OCO3HABaTb JACeOUIUTHI COOCTBEHHBIX 3HAHUHM W
KOMIIETeHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE,;

CIIOCOOHOCTBIO ~ OCO3HABATh  CTPECCOBYI0  CHTYalldlo, BOCIPHHHMATH
CTPECCOBYIO CHUTyallUIO KaK BBI30B, TpeOyIOIIMH KOHTpMeEp, KOPPEKTHPOBATH
IPUHAMACMbIe DEINCHUS W JeWUCTBHs, (OPMYNHpPOBATH WM OLEHWBATH DPHUCKH U
IIOCIIEICTBYS, (POPMHUPOBATE OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTeILHBIE YHUBEpPCAJbHbIE y'—ICﬁHble AefCTBHSA

basosbie Jloruveckue geicTBHA:

° BBUIBILITH U XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMaTHUECKIX
O0BEKTOB, MOHATHH, OTHOMICHHN MEXIy NOHATUIME, (QOPMYIHPOBATE
ONPENENCHNsl  IIOHATWUW, YCTAHABIUBATH  CYIIECTBEHHBIA  IPHU3HAK
KIACCU()MKAIMM, OCHOBAHUSA NNl OOOOIUEHWS W CpaBHEHHS, KPHTEPUH
IIPOBOJUMOI0 aHAJTH3a,;

° BOCIPUHMMATh, (OPMyIMPOBaTH U  MPeOOPA30OBHIBATE  CYXKIECHHUS!

YTBEDAUTENbHbIE W OTPHMILATENbHBIE, €IWHWYHBIE, YaCTHBIE K 0OIIue,
YCIIOBHBIE;



BBLIBIIATE ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSA3A |
NPOTHBOPEYUst B (paKTaX, [OaHHBIX, HAOTIONEHUIX U YTBEPXKICHUSAX,
IIpE/JIaraTb KpUTCPUH I BBIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;
ACIIaTh BbIBOABI C HCIIOJB30BaHHMEM 3aKOHOB JIOTWKM, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIOYEHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHY;

pasbuparh NOKAa3aTeNbCTBA MATEMATHYECKUX yTBEP)KICHUI (mpsiMBIE U OT
IPOTUBHOI0), INPOBOAUTH CaMOCTOSITEIBHO HECIOXKHBIE OKa3aTelbCTBa
MaTeMaTH9eCKUX (akToB, BHICTpPaWBATh apryMEHTAIUIO, IPUBOIUTH
IPUMEPBI X KOHTPIIPUMEPEL, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHHS;
BBIOMpaTh CIOCO0 pelleHus yueGHOW 3amaudm (CpaBHHUBATH HECKOIBKO
BapUAHTOB pEIICHHUs, BHIOMpPATh HauOolee IMOAXONAUIMNA ¢ y4ETOM
CaMOCTOSTEIIbHO BEIZIEJIEHHBIX KPUTEPHUEB).

Ba3oBbie HccnenoBarTeNbecKue NeCTBHS:

MCIIONIB30BATh BOIPOCH KaK MCCIENOBATEIbCKUN MHCTPYMEHT IIO3HAHWS,
(hOpMyIHMpOBAaTE BONPOCH], (GUKCHPYIOIME MPOTHBOpEUMe, HpobIeMy,
CaMOCTOATENIBHO yCTaHaBIWBaTh MCKOMOE U JaHHOe, (OPMHPOBATH
THIIOTE3Y, apI'yMEHTUPOBATEH CBOIO TIO3HIUI0, MHEHHE;

IIPOBOAUTE IO CaMOCTOSTENBHO COCTaBICHHOMY IUIAHY HECIOXKHBIN
OKCIIEPUMEHT, HeOOIBILIOE HCCIIeOBAaHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEH
MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY cO6Oii;
CaMOCTOSITENIBHO ()OPMyJIMPOBATh O0OOIIEHMSI ¥ BEIBOABI II0 PE3YJIbTATaM
IPOBEAEHHOIO HAONIONEHHs, WCCIIEOBAHUs, OIEHUBATH JOCTOBEPHOCTH
IIOJIyYEeHHBIX Pe3yJIbTaTOB, BEIBOLOB U 0000OIIEHHIH;

[IPOTHO3WPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKKe BELIIBUIATh
MPE/TIOI0XKEHHS O €I0 Pa3BUTUHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmaiueii:

BEISIBJISITE HEIOOCTATOYHOCTE H I/I36BITOT-IHOCTB HH(i)OpMaHI/II/I, AaHHBIX,
HEOOXOIUMBIX JIJIst PEIIeHHUS 3a1a4H;

BBIOMpPATh, aHAM3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETHPOBATDH
HUHPOPMALIUIO PA3IUYHBIX BUIOB U POPM IIPEICTABICHHUS,

BBIOMpaTe (OpMy MpesicTaBIeHHs HHGOPMAIMM W MILUTIOCTPUPOBATH
pellaeMble 3amayM CXeMaMH, AuarpaMMaMH, WHOH TpaduKoid H HX
KOMOMHAITIMHY,

OLICHWBATh HANEKHOCTh HHOOPMAIUK II0 KPUTEPHSIM, IPEIOKEHHBIM
YUHTEIEM HUIU CHOPMYITUPOBAHHEIM CaMOCTOATEIBHO.

KomMmyHuKaTHBHBIE YHHBepCAIbHbIE yueOHbIe JeiicTBHS:

BOCIIPHHMMATE U (POPMYIHPOBATH CYXXAEHUS B COOTBETCTBUH C YCIOBUAMHU
¥ LeJISIMU OOLIEHMS, ICHO, TOYHO, PAMOTHO BBIPAKATh CBOK) TOYKY 3PEHHS



B YCTHBIX M NHMCBMEHHBIX TEKCTaX, [aBaTh IOSCHEHUS IO XOAY PEIIeHHUS
3a71a4¥, KOMMEHTHPOBATh [TOIy4YeHHbBIN pe3ybTar;

B X07ie 00CYX/IeHHs 3a7aBaTh BOIPOCH M0 CYIIECTBY OOCYKIaeMOM TEME,
IpoOJIEMBI, pelaeMoil 3a/1auu, BEICKA3bIBATh MIEH, HalleJIeHHbIe Ha [IOWCK
pEILICHMs], COIOCTaBIATh CBOM CYXICHHUS C CYXICHHUSIMH OPYIHX
YYaCTHHMKOB JHajiora, oOHapyXHWBaTh pa3iUdhe W CXOACTBO IIO3MIUH, B
KOPPEKTHOH GopMe POpMyTUPOBATEH Pa3HOIJIACHS, CBOM BO3PaXKEHIS;
IPENCTaBIATh  PE3yJNbTaThl  pelleHHs  3a[add,  OKCIEpUMEHTa,
HCCIIEIOBaHKs, IIPOEKTa, CAMOCTOSTENIHHO BEIOMPATh (POpMAT BHICTYILICHHUS
C y4€TOM 3a7a4 IIPE3eHTAINN U 0OCOOCHHOCTEH ay IUTOPUH;

[IOHMMATh ¥ KCIIOJIb30BATh IIPEUMYIIECTBA KOMaHIHOW M MHANBUAYTbHOM
paboTHI IIpH pellleHn: yUeOHBIX MaTeMaTHUECKUX 3a/1a1;

IIPUHAMATE IeJb COBMECTHOM NeATeNbHOCTH, MJIAHUPOBATH OPraHU3AIIHIO
COBMECTHOM pabOTHI, paclupenensaTb BHAbI pabOT, IOTOBapHUBaTHC,
00CyX1aTh IIPOIECC U Pe3yabTaT paboThl, 00001aTh MHEHHS HECKOIBKHX
JIOJIEH;

y4acTBOBaTh B TIpPyHIoBbIX Gopmax paboTel (0OCyX)neHusI, oOMeH
MHEHMSMHM, MO3TOBbIE IUTYPMEI U JPyTUE), BHIIOIHATEH CBOIO YacTh pabOTHI
U KOODAMHHUPOBATb CBOM JeHCTBHUS C J[APYTMMH WIEHAMH KOMAaHJBL,
OLIEHMBAThL KAaueCTBO CBOEr0 BKJIaga B OOIIMM MIPOAYKT IO KPUTEPUSIM,
copMyNHpOBaHHBIM yYaCTHUKAMK B3aUMO/IEHCTBHSL.

PeryasiTuBHBIC yHUBepcaJbHbIE yueOHbIE TeHCTBUSA

Camoopranusanms:

CaMOCTOSITENIBHO COCTAaBIIAThH IUIaH, alilTOPUTM peIleHus 3afadd (WId ero
9acTh), BBIOMpATh CIIOCOO pelIeHus] ¢ Y4ETOM HMMEIOIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh ¥ KOPPEKTHPOBATH
BapUAHTH] pEIeHUN ¢ y4€TOM HOBOM MHGOPMALIUH.

CaMOKOHTpOJIb, 3MOIHOHAJIbHBIH HHTEIJIEKT:

BJIAJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yibTara
pellIeHNs] MaTeMaTHYeCKOU 3a1auu;

IIPeABUAETD TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PEIICHUH 3a1a4H,
BHOCHTH KOPPEKTHUBBl B JI€ATENFHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
HalJIeHHBIX OINMMOOK, BEISIBICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3yNibTaTa AeATelIbHOCTHU IIOCTABIEHHON LNy U
YCIOBHSM, OOBSCHITH IMPUYWHBLI JOCTI)KEHUS MM HEIOCTHKEHUS ILelH,
HaXOJIUTh OIUOKY, [aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



COAEP)XAHUE OBYUYEHU S

9 KVIACC

CuHyc, KXocHHycC, TaHTeHC yroB or 0 no  180°.  OcHoBHOe
TPUIOHOMETPUIECKOE TOXKIECTBO. DOPMyYJIbI TIPUBEEHHS.

Pemrenue tpeyronsunkos. Teopema KOCHUHYCOB U TEOpEMa CUHYCOB. Perenue
TPAKTIYECKUX 3a/1a¥ C MCIIONB30BAHIEM TEOPEMBI KOCHHYCOB U TEOPEMEI CHHYCOB.

IIpeoGpasoBanue moxo6us. [Tofo6He COOTBETCTBEHHBIX S/IEMEHTOB.

Teopema 0 mpomsBeneHHH OTpe3KOB xopi, TEOPEMBI O MPOU3BENECHUN
OTPE3KOB CEKYILINX, TEOPEMa O KBajipaTe KacaTelbHOIA.

Bektop, mnmuHa  (Momyis) BEKTOpa,  COHANpaBlIE€HHBIE  BEKTOPEHI,
POTHUBOIIONIOXHO HAIPABICHHBIE BEKTOPBI, KOIIIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BCKTOPOB, ~ONepaluu HAA BEKTOpaMH. PasnmoxeHme BekTopa MO AByM
HEKOJLTMHeapHBIM BeKTOpaMm. KoopnunaTel BexTopa. CKalspHOe NpOH3BENEHHE
BEKTOPOB, IPUMEHEHHE [T HAXOXKICHUS [IMH U YIIIOB.

JleKapTOBBI KOOPIUHATHI Ha TIOCKOCTH. YpaBHEHHS IIPSIMOM M OKPY>KHOCTH B
KOOpAUHATAX, NEPECCUEHUE OKPY)XKHOCTEH M IPAMEIX. MeTon KOOPIMHAT M ero
[IPAMEHEHHE.,

IIpaBuibHBIE MHOTOYTONBEHUKY. JHA OKpY»XHOCTH. I'pafgycHas u paguanHas
Mepa yria, BBIMMCICHHE MIMH Iyr oKpyxHocTeif. Ilmomans kpyra, cexTopa,
CerMeHTa.

JIBIDKEHHMS TIOCKOCTH M BHYyTpEHHHE CUMMETpHU (GHUTyp (3IIeMeHTapHEIe
npencrasienus). [apamiensusiii nepenoc. IToeopor.

IMPEAMETHBIE PE3YJbTATHI

K kxonumy ofyuenns B 9 wkuacce oGyuarommiics IIOJIy9UT CIEYIOIHeE
IIPEMETHBIE Pe3YIIbTaThL:

3HaTh TPUIOHOMETPHMYECKHEe (YHKIMHM OCTDPHIX YIVIOB, HAXOMHTh C KX
TIOMOIIBIO  Pa3NUYHbIE BJIEMEHTHl IMPAMOYTOJBHOTO TPEYTOJbHUKA («peIleHue
HpAMOYTONBHBIX TPEYTONPHUKOBY). HaXomuTh (C HOMOLIBIO KaIbKYIATOPA) AIXHbL
U YTJIBI ]I HETAOMMYHEBIX 3HAYeHU.



ITosmp30BaThCs GOpMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXICCTBOM UL HaXOXIEHUS COOTHOIIEHHH MEXTY TPUTOHOMETPHIECKUME
BEJINYNHAMH.

Mcnonb30BaTh T€OPEMBI CHHYCOB M KOCHHYCOB ISl HAXOYKICHIS Pa3IMYHBIX
SJICMEHTOB TPEYTONbHHUKA (KPEIICHHE TPEYTONBHUKOB»), IPUMEHATh HX IIPH
PELIeHNH TeOMETPHUECKUX 3a/[ad.

Birasets moHATHAMY IPpe0bpa3oBaHus ON06HS, COOTBETCTBEHHEIX 2IEMEHTORB
nonoOHEIX ¢uryp. [Tomb3oBaThCst CBOMCTBAMH MOAOOHS IIPOM3BONBHBIX duryp,
YMETb BBIMHUCIATE IJIMHBl M HAaxXOMWTh YIIbl y MOROOHBIX ¢wuryp. IIpumeHATH
CBOHCTBA IIOZOOWS B NPaKTHYECKHX 3afadax. YMeTb NPUBOAUTH IPUMEpEI
MOAOOHBIX GUTYP B OKPYIKAIOIIEM MHUpE.

IIoJIb30BaThCsl TEOPEMaMH O TIPOU3BENEHNUH OTPE3KOB XOPJ, O [IPOU3BENCHHAH
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHO.

IIonp30BaThCS BEKTOPAMH, MOHHMATh WX T€OMETPUYECKMH M (DH3HIeCKHit
CMBICI, NPUMEHATh UX B PEIIEHHHA TIEOMETPUYECKHX U (HU3MYECKHX 3aiad.
IIpuMeHsTh CKaNIpHOE MPOM3BeeHHe BEKTOPOB TSl HAXOXKIEHHS THH K YIIIOB.

Ilonp30BaTHCS METOIOM KOOPAMHAT Ha INIOCKOCTH, IIPEMEHSATE €I0 B PELICHHH
reOMETPUIECKUX U MPAKTHUECKUX 3a1a4.

Brazers MOHATHSAME IIPaBUIBHOIO MHOTOYTOJNBHHKA, JUIMHEI OKPY)KHOCTH,
ATTUHBL YTW OKPYXXHOCTH W PaJdaHHOM MepH! yIila, YMETh BBIUUCIATH ILIONIAIb
Kpyra u €ro 4acteil. [I[puMeHATh oy deHHbIe YMEHHS B IIPAKTHYECKUX 3a1adax.

Haxomute ocu (Wim IEHTPBI) CHMMETpHUH (GHIYp, HNPUMEHSTH NBIKESHHUS
TIOCKOCTH B IIPOCTEHIIINX CIIydasx.

IIpMeHATE TIONyYeHHbIEe 3HAHWS HAa MPAKTHKE — CTPOUTh MATEMATHYECKHE
MOZENH Ui 3afia4 peaylbHOU XKHM3HU U IIPOBOJUTH COOTBETCTBYIOIINE BEIYMCICHHU

¢ TNPHMEHEHHWEM IIOXOOWS M TPUTOHOMETPHYECKHX (YHKIMH (IONB3ysachk, rie
HEoOXO0IIMO, KaIbLKYIISITOPOM).



9 KJIACC

KoanuecTBo 9acos JJIeKTPOHHBIE
HaumeHoBaHue pa3gesioB U TeM (uudporbie)
Ne m/m Kourposnbubie | IIpakTaueckue
NPOrpaMMbI Bcero o0pazoBaTenbHbBIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubmuotexa I[TOK
CHHYCOB. Pelenue TpeyroisHuKOB https://m.edsoo.ru/7f41al2c
5 ITpeobpasoBanue momobus. MeTpuueckue 10 ] bubmoreka I{OK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
bubmuorexa IJOK
> Beterops: . ! https://m.edsoo.ru/7f41al2¢c
4 JlexkapTOBEI KO a OCKOCT 9 1 e
EEGRRL ORI paiee T S https://m.edsoo.ru/7f41al2c
IIpaBunBHEIE MHOTOYTONBHUKH. JITHHA
5 o% N v\m o A 3 bubmuoreka I{OK
EReE M T hmu By https://m.edsoo.ru/7f41al2¢c
Brraucnenue miomaeii
Bubmnoreka IJOK
¢ d s D B o https://m.edsoo.ru/7f41al2c
IToBTOpeHue, 0000IEH e, CHCTEMATH3ALMS bubmoreka I[IOK
7 5 7 2
3HAHUMI https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




- 9KIJIACC

KosmmyecTBO 9acoB DIeKTPOHHBIE
Ne aTa nuadpoBbIe
Tema ypoka Konrpoasnsie | IIpakTHdeckue A bp
n/m Bceero u3ydeHusi | o0pasoBaTeIbHbIC
padoThI padoThbI
pecypcsl
1 OmnpeneneHue TPUTOHOMETPHIECKHAX 1 bubnunoteka IIOK
¢ynxmuit yriaos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyIbl IPUBEACHUS 1
Bubmuoreka IIOK
3 g}
copeMa KOCHHYCOB I https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCHHYCOB I{
Bubmuoteka [TOK
> EOpEMAGCHRFOen . https://m.edsoo.ru/8al42d5e
Butmmoreka ITOK
. oo FEon ! https://m.edsoo.ru/8al42e8a
7 Teopema cunyCcOB 1
8 Teopema cuHyCOB 1
9 HaxoxIeHre AJIUH CTOPOH U 1 bubmorexa [JOK
BEJIMYHH YIJIOB TPEYTOJLHUKOB https://m.edsoo.ru/8a1430b0
bu6muoteka [{OK
R Pemerier e OIEHHEOR 1 https://m.edsoo.ru/8a142ac0
11 Pelrenue TpeyrojbH 1 Brbimorgusl1Ox
pey o https://m.edsoo.ru/8al42ac0
bu6nuoreka [TOK
12 Bemmeue JpeyuaNEHIRon 4 https://m.edsoo.ru/8al42ac0
Bbu6muoreka [TOK
3 e : =, :.:cm“\\E.mgmoo._.:\mﬁAmmoo




I[IpaKkTHyecKoe NPUMEHEHHE TCOPEM

b CHHYCOB X KOCHHYCOB 4 https://m.edsoo.ru/8al42¢3c
L5 [IpakTryecKoe IPAMEHEHHE TEOPEM |
CHHYCOB U KOCHHYCOB
KontponpsHas paboTa 1o Teme Bu6mmoreka [TOK
16 1
"PereHne TPEYrOJIEHUKOB" https://m.edsoo.ru/8a14392a
Bu6mmoreka [TOK
17 [TorsTHE O TPe0OpPa3OBAHUU noxoous 1 hites i e EniRalasaho
18 COOTBETCTBEHHBIE DJIEMEHTEI 1 Bubmuoreka [IOK
HOJO0OHBIX GUTYD https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI |
n0J00HBIX (HIYD 1
TeopeMa 0 IPOU3BENEHUH OTPE3KOB
20 XOp/I, TEOPEMA O IPOM3BENCHUH 1 Bu6muoteka LIOK
OTpPE3KOB CEKYIHUX, TEOpEMa O https://m.edsoo.ru/8al14406e
KBajpaTe KacaTeJIbHOM
TeopeMma 0 IPOU3BENECHUH OTPE3KOB
1 XOpI, TEOpEMa O IIPOU3BETICHUU 1 Bbubmuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaj[paTe KacaTeIbHOM
Teopema 0 IPOU3BENECHUH OTPE3KOB
) XOpII, TeOpeMa O IPOU3BEICHUH 1 Bbubmorexa [JOK
OTpE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8al442da
KBajpare KacaTeIIbHOM
3 [TpuMeHEeHUE TEOPEM B PEIICHUH 1 Bubmoreka [TOK
reoMEeTPUYECKHX 3aaa4 https://m.edsoo.ru/8a143106
24 [MpuMeHEeHHE TEOPEM B PEIICHUH 1 bubmoreka [JOK

reOMETPHYCCKHUX 3a/1ad

https://m.edsoo.ru/8a1443fc




[IpuMeHeHHE TeOpeM B penTeHHH

bubmuoreka ITOK

25
T€OMETPHYECKUX 3a]1aY https://m.edsoo.ru/8a144578
KoHTposnsHas paboTa o Teme
"IIpeobpa3oBanue nmomo6wms. bubmuorexa IJOK
26
Metpudeckue cooTHOLIEH S B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"
Ornpenenerne BEKTOPOB.
27 GNMN CKHH U reo M 5 i i
e U TeoM ec
THEERI https://m.edsoo.ru/8a144960
CMBIC]I BEKTOPOB
8 CroxeHnne U BEMUTaHHE BEKTOPOB, bubmotexa ITOK
YMHO>XEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8¢c
29 Croxenue U BEIMHTaHHE BEKTOPOB, bubmorexa ITOK
YMHOXXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al144d52
30 Croxenune U BEIMHTaHHE BEKTOPOB,
YMHOXXEHHE BEKTOpA Ha YHCIIO
31 PaznosxeHue BekTOpa o JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM B
bubmmoreka IJOK
32 Koopnunatsr BexTopa .
pA P https://m.edsoo.ru/8al44fbe
CkansgpHOoe Ipou3BeieHre BEKTOPOB,
33 = . : 5 ) bubnmoreka IJOK
€ro IpUMEHEHHE |
N S https://m.edsoo.ru/8al4539c
JUIVH | YTJIOB
CkanspHOe IpOoU3BEIcHHE BEKTOPOB,
14 e p P e N@ bubmuoreka IJOK
HMEHEHH! H eHUS
P https://m.edsoo.ru/8a14550e
JUIMH U YTJIOB g
35 Pemenue 3ama4 ¢ moMorpio Bbubnmorexa IJOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenwe 3ama4 ¢ momorpio bubmuorekxa IJOK ]




_gmcm”\\_:.omw,oo._.:\ 8a1458c4

BEKTOPOB
17 IIpuMeHeHre BEKTOPOB IS PEIIEHHS
3a1aq pu3uku
13 KontponsHas pabora o teme bubmuotexa [JOK
"Bextopsr" https://m.edsoo.ru/8a145b08
39 JIekapTOBBI KOOPAMHATEI TOYEK HA
IIJIOCKOCTH
. bubmuorexa ITOK
=l M EBHEHES T poH https://m.edsoo.ru/8al145c48
41 VYpaBHeHHe npsMoit
42 VpaBHEHHUE OKPYKHOCTH barTenea I -
https://m.edsoo.ru/8al4635a
43 KoopauHatel Touek nmepecedeHust bubmuorexa IJOK
OKPY>XHOCTH ¥ IIPSIMOH https://m.edsoo.ru/8a146620
MeTtox KOOpAMHAT NPH PELIEHHH
44 FEOMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a]1a4
Meto KOOpAMHAT IIPU PEIIEHHN
45 reOMETPUYECKUX 3a/1aY,
IIPaKTUYECKUX 33,144
Mertoz KOOpaMHAT IPH PENIEHHH
46 TEOMETPHYECKHX 3a]1a4,
IIPaKTUIECKUX 337149
KontponpHas pa6ora mo teme
47 _.hmmwgomE zwowhmmmez Ha I
https://m.edsoo.ru/8al46e0e
ILIOCKOCTH"
48 IIpaBUTEHBIE MHOTOYTOJIBLHHKH, bubnuotexa ITOK

BBIUHCIICHHE UX J3JIEMEHTOB

https://m.edsoo.ru/8al46fda




49

Yucino wt. JIiinHa OKPY>XKHOCTH

butmuoreka [{IOK
https://m.edsoo.ru/8al ﬁwoml

bubmotexa [JOK

50 e s T QKPR HO G https://m.edsoo.ru/8a14714c
51 JlnmuHa TyTH OKpYXHOCTH
bu6mmotexa ITOK
22 R L el _ﬁcm”\\a.ommow_ﬁ\ 8a14714c
53 [Inomane kpyra, ceKTopa, CerMeHTa B, LI
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, ceKTopa, CErMEHTa i
https://m.edsoo.ru/8a147750
55 [Inomane kpyra, ceKTopa, CEerMEHTa e
https://m.edsoo.ru/8a147750
56 [loHsITHE O ABUYKEHUH IIJIOCKOCTH R
https://m.edsoo.ru/8al147c82
57 [TapamiensHbIH EPEHOC, IOBOPOT Bagiaerers [0
https://m.edsoo.ru/8al147f16
58 [lapannensHBII IEPEHOC, IIOBOPOT e e
https://m.edsoo.ru/8a147f16
59 [TapannensHbIH TepeHoC, TIOBOPOT
60 [TapaniensHbI IEpeHoc, IOBOPOT
61 [IpuMeHeHne NBHKEHUH IIPH bubmuoreka [IOK
pELIEHNUH 3a1a4 https://m.edsoo.ru/8a1480e2
KouTponbHas paboTa o TeMam
62 "IIpaBUIIbEHBIE MHOTOYTOJIHUKH.
OKpy>XHOCTb. J[BI)KEHUS MIIOCKOCTH"
63 [ToTOpeHmE, 06001IEHHE, Bubmuoreka IJOK

cucrtemarusanus sHanuii. Mamepenue

https://m.edsoo.ru/8a148524




reOMETPUIECKUX BEJIMYHUH.
TpeyronbHUKH

IToBTOpenue, 06001meHuE,
64 cUCTEMAaTH3aIus 3HaHUH.
[TapaniensHble U MEPIEHIUKYISPHBIC

IpsSIMbIE

Bubmuorexa [JOK
https://m.edsoo.ru/8a148650

IToTOpeHue, 0600mEHHE,
CHCTeMaTH3allHs 3HAHUM.

65 OKpy>XHOCTB B KPYT.
['eoMeTpHYeCKUE TIOCTPOCHHUS. Y TJIBI
B OKPYKHOCTH

[ToBTOpenwue, 0600mEenHe,
6 cucTeMaTH3anus 3HaHUH. BriucanHbie
U OIIHCAHHBIC OKPYXKHOCTH

MHOTI'OYI'OJIbHUKOB

67 Hrorosas KOHTpOJbHAs paboTa

Bubmuorexa [TOK
https://m.edsoo.ru/8a148920

IToBTropenue, 0600mEeHHe,

68
cucTeMaTH3alys 3HaHUK

OBIIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME

68




