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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OOWH U3 OCHOBHBIX pPAa3/eliOB IIKOJbHOM MaTEMATHUKH,
UMEIOIIUNA CBOEW 1eNbI0 O0ECIeYUuTh M3YYEHUE CBOMCTB M pa3sMepoB (QUTYp, HX
OTHOILIEHUI ¥ B3aMMHOE PACIIOJIO0KEHUE, OMUPAECTCS HA JIOTHUYECKYIO0, TOKA3aTEIbHYIO
nuHuto. LleHHOCTh W3y4YeHus: FTeOMETPUU Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMUs
3aKJII0YAETCS B TOM, YTO OOYYaIONIMICS YYHUTCS MPOBOJUTH JIOKa3aTeIbHbIC
pPacCyKJI€HUs, CTPOUTH JIOTUYECKUE YMO3AKIIOUYEHMS, JOKa3blBaTh HWCTUHHBIE
YTBEPKICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
INPOTUBHOTO», OTJIWYATh CBOWCTBA OT MPHU3HAKOB, (OPMYyIHUPOBATH OOpaTHBIC
YTBEPKICHUSI.

Bropoil 1enp0 HW3ydeHHs] TEOMETPUU SBJISICTCS MCIOJNB30BAHME €€ Kak
MHCTPYMEHTA MPU PEUICHWU KaK MAaTeMaTUYeCKUX, TaK W NPaKTHUUYECKUX 3ajiad,
BCTpEYAIONTUXCS B peasibHON KU3HU. OOyJaronIuics JOMKEH HAYUYUThCS ONPEICIIUTh
r€OMETPUYECKYIO0 (UTYPY, OMKCATh CIOBAMH JAHHBIM YEPTEXK WIM PUCYHOK, HAUTH
IJIOIIAh 3€MEIBHOTO Y4acTKa, paCCYUTaTh HEOOXOAUMYIO JTMHY ONTOBOJIOKOHHOTO
kabenst wim TpeOyemble pa3Mephbl Tapaxa i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENbHAS JIMHUS B HU3ydeHUU reomerpuu. [lpm pemenun 3agad
MIPAKTUYECKOTO XapaKkTepa 0OyqaroNIUiicss YIUTCS CTPOUTh MaTeMaTHUYEeCKUE MOJIEIH
peanbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCICHUS M  OIICHUBATh
aJIeKBAaTHOCTh MOJIyYEHHOTO pe3yibTaTa.

KpaitHe BaxxHO mMOMUYEPKUBATH CBSI3M TEOMETPUM C JPYTUMH y4eOHBIMU
MpeAMEeTaMi, MOTUBUPOBATH HUCIIOIb30BaTh OMPENEIICHUS T€OMETPUUECKUX (PUTYp U
MOHATUM, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHUI B (U3UKE U TEXHUKE.
Otu cBsA3M Hauboliee sIpKO BUIHBI B Temax «Bektopw, «TpuroHomerpuyeckue
cooTHoIllIeHus», «Metoa koopauHat» u «Teopema [Tudaropar.

[Iporpamma wucnons3yercs Takke i oOyueHuss ydammxcs ¢ OB3,
WHTETPUPOBAHHBIX B 00IIeo0pa3oBaTeabHbie Kiacchl. OCHOBHBIMHU MLENSMHU TIPH
OOy4YeHHHM DJTHX YyYaIllUXCs SBIAIOTCS: (OPMHUPOBAHHUE TMPAKTHUECKH 3HAYUMBIX
3HAHUW U YMEHHI, THTEHCUBHOE UHTEJUIEKTYaIbHOE Pa3BUTUE CPECTBAMU MIpEAMETa
Ha MaTepuale, OTBEYAIOIIEM OCOOCHHOCTSM W BO3MOXHOCTSIM JAHHOW KaTerOpHH
yuamuxcsa. OTpaboTka OCHOBHBIX YMEHHUW ¥ HABBIKOB OCYIIECTBIISICTCS Ha
HECJIOKHBIX,  JOCTYMHBIX  yYalluMcsl  yOpakKHEeHUW. BaxHbIM  yclOBHEM,
MO3BOJISIIOIIMM ClieJIaTh 00ydeHue 3P (HEKTUBHBIM, SIBJISAETCS BbIJCIECHHUE TJIABHOTO B
KaXJI0M TeMe U yeTKas auddepeHnmanus MaTepuaia.

VYyeOnniii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue (¢Gurypel U HUX CBOHCTBa», «V3MmepeHue
F€OMETPUYECKUX BEJIIMUUHY, «JleKapTOBbI KOOPIUHATHI HA ILNIOCKOCTH», «BEKTOpBI»,
«/IBrxenust mnockoctuy, «IIpeodpazoBanus nogo0Ous».

Ha usyuenne yuebnoro xypca «l'eometpusi» orBogutcs 204 yaca: B 7 kiacce —
68 yacoB (2 yaca B Heemno), B 8 kiaacce — 68 yacoB (2 yaca B HeJel0), B 9 kinacce —
68 yacoB (2 4yaca B HEJENIO).



COJEPXAHME OBYUYEHUA

7 KIIACC

HavansHble noHATHSA reoMeTpuu. Touka, mpsMas, OTpE30K, Jyd. Yroia. Bumsl
yriaoB. BeprukanbHble M CcMexHBIE YIUIBl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBA oceBOi cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE MOCTPOCHHSI C TMOMOIIBIO LUPKYJIS M JUHEWKH. TpeyronbHUK.
Bricora, Mennana, OMccekTpurca, UX CBOMCTBA.

PaBHOOenpeHHBIE W paBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa ¥ NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NpU3HAKK NapaJUIeNbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJIbHHUKA.
Bremnue yribsl TpeyrosbHUKa.

[IpsMoyrosibHbIlE ~ TpeyrosbHUK. CBONCTBO  MEIWaHbl  IPSIMOYIOJBHOIO
TPEYTOJbHUKA, IIPOBEAEHHON K ruroreHyse. [Ipu3sHaku paBeHCTBA IIPAMOYTOJIbHBIX
TPEYTOJILHUKOB. I IpsIMOYTrOJIbHBII TPEYTrOabHUK ¢ yraoM B 30°.

HepaBencTsa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOH, Teopema O OousiblieM yriae M OOJbIIEH CTOPOHE TPEYTOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe wMecTto TOueKk. buccekTtpuca yrima W CEpEeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTb U KPYT, XOpZa U JIUaMETpP, UX CBOKMCTBA. B3anMHOE pacronoxeHue
OKpY’KHOCTH M TpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpPY’KHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYereipéxyronpauku. llapannenorpamm, ero nmpusHaku U cBoOWcCTBA. YacTHbIe
CiIy4dau TMapajieorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKHU.
[IpsimoyrosbHas Tpaneuus.

Meron yasoenuss menuanbl. LleHTtpanbsHas cummerpusa. Teopema @Daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiabHuKa.

[Tonqobue TpeyronbHUKOB, Kodhduiment mnoxodus. IlpusHaku momO0OuUs
TpPEYroJbHUKOB. [IpruMeHeHne noqo0ust npy peleHny NPakTUYECKUX 3a/1ay.

CpoiictBa miomaaed reomerpuueckux ¢uryp. Dopmynbl s 1UI0MIAaA
TpeyrojbHUKa, MapamienorpaMMa, pom6a u Tpaneuud. OTHOUICHHE IJIOIIAAeH
no1I00HBIX (uryp.

Brruncienne miomaned TpeyroJbHUKOB M MHOIOYIOJIBHUKOB Ha KJIETYATOU
Oymare.



Teopema Ilucdaropa. Ilpumenenme Tteopemsr Iludaropa mnpu pemeHun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrja MpsSMOYTOJIbHOTO TPEyroibHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHomerpuyeckue GyHKIMHU YTIIOB
B 30, 45 u 60°.

BnucanHnbie U EeHTpaJIbHBIE YTJIbI, YTOJ MEXY KacaTeIbHOU U XOpJoil. YTibl
MEXAY XOpJAaMH W CEeKylIMMH. BriucaHHble W ONHUCAHHBIE YETHIPEXYTOIBHUKH.
B3anmHoe pacrionoxenue AByX OkpyxHocTtei. Kacanme okpyxknocTenr. OOmme
KacaTeJIbHbIE K JJBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHHUS.

Pewmenne tpeyroinbHUKOB. TeopeMa KOCHHYCOB M TeOopeMa CUHYCOB. Pemnienue
[IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeoOpa3zoBanue nogodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOU3BEIEHUHU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB
CEKYILHUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mnmmHa  (MOAOyJdb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIPABJIIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAllMM  HAJX BEKTOpaMH. Pa3imokeHue BEKTOpa IO  JIBYM
HEKOJUIMHEApHbIM BekTopaMm. Koopaumuatel BekTopa. CKajaspHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0KIECHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA IIJIOCKOCTU. Y PaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpDAMHATAX, MEPECEUCHUE OKPYKHOCTEW M MNpAMBIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPY>KHOCTHU. ['pajgycHas u paavaHHas
Mepa yrja, BBIYHCICHHME JUIMH Jyr OKpyxHocted. I[lmomans kpyra, cekropa,
CErMeHTa.

JIBMKEHUS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (31eMeHTapHbIe
npencraiienus). [lapamnensublii nepenoc. [ToBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI' O KYPCA «'EOMETPUS»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE  Ppe3yabTaThl OCBOCHHMS IporpamMmbl  yd4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3yHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJIEHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUNCKOMN
MaTE€MaTUYECKON IIKOJbI, K UCMOJIB30BAHUIO 3THX JOCTHXKEHHM B JPYrMX HayKax W
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHMHA U pealln3allid €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHHUH, Npoleayp TrpakJaHCKOTo oOuiecTBa (Hampumep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HAyKd, OCO3HAHUEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCTHE€ B pEIICHUH MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpogdecCuoHaNbHON
NESATENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHAUBUIYATILHOM TPAaeKTOPUU OOpa30BaHUsA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K  3MOLMOHAIILHOMY M 3CTETHMUECKOMY  BOCHPHUSATHUIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyKICHHM, yMEHHIO BHUIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOMABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HaykKu Kak cdepbl 4YenoBeuecKon
NEeSATEIbHOCTH, 3TaNoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MaTEMaTHYECKOM KYyJIbTYpOW KakK CpeICTBOM
MO3HAHUS MHpA, OBJAJACHUEM NPOCTEHIIMMU HaBBbIKAMH HUCCJEI0BATEIbCKOM
NEeATENBHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJIbBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJyYHUs:

TFOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pPOBBSI,  BEIEHUS  3J0poBOro  oOpa3a  >KM3HM  (3I0pPOBOE  MUTaHHE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM W  OTAbIXA, peryjspHas (¢uznueckas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, TPU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTAIlMEH HA MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHWU JJI PEIICHUs 3a1a4 B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpefibl, TUIAaHUPOBAHUS TOCTYIIKOB U OILICHKH MX
BO3MOKHBIX TIOCJICACTBUN JUISI OKPYXKAIOIICH Cpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa FKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanranusi K M3MEHAKWINMMCH YCJIOBHAM COUUAJIBHOW W MPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMWS, HABBIKA U KOMIIETECHIINY U3 ONbITA APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh WUJICH, TTOHATHS, THUIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITHIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IIPUHHUMAECMBIC
pemieHuss U JAeHCTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH M TIOCIICICTBUS,
(hopMUpOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1elCTBUA

ba3oBble 1ornueckue aeiicTBM:

® BBIBIATh M XapaKTepHU30BaTh CYIIECTBCHHBIC IMPU3HAKK MAaTEMaTHYECKHUX

O00OBEKTOB, TIOHATHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompenereHus  TOHATHM,  yCTaHaBIMBAaTh  CYIIECTBEHHBIA  IMPHU3HAK
KiIaccuukanyuu, OCHOBaHUSA g OOOOIICHWs W CpPaBHEHHS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3a;

® BOCHpUHUMATH,  (opMynaupoBaTH W  MpeoOpa3oBbIBaTh  CYXKJICHHUS:
yTBEPAUTEIbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YacTHbIE M OOIIHeE,
YCIJIOBHBIE;

® BBIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3M U MPOTUBOPEUUS
B (paKTax, JAHHBIX, HAOJIOJACHUSX W YTBEPXKICHHSIX, MpeiaraTb KPpUTEPUU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JienaTh BBIBOABI C HCHOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIOUECHUH, YMO3aKJIFOUEHUH IO aHAJIOTUH;

e pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEpPXIACHUU (IpsiMble U OT
OPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEBHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTU4eCKuX (PaKTOB, BHICTPAUBATh APTYMEHTAIIHNIO, TPUBOJIUTH TIPHUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,;



BbIOMpaTh crmoco0 pemieHus ydeOHOW 3afadd (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUS, BHIOMpPATh HauOoJee MNOAXOASAIUNA ¢  Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarejbLCKUe 1eiCTBUSA.

UCIIOJb30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT I103HAHUS,
(GopMynupoOBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOpEYHE, MpoliIeMy,
CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOJUTH IO CAMOCTOSITENBHO COCTaBJICHHOMY IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBLIIOE HCCIIEOBAaHHE MO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0ii;
CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOUIEHHUS W BBIBOABI IO pe3yJbTaTam
IIPOBEAEHHOTO HAOIIOACHMS, MWCCIENOBAaHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTUE TMPOLECCA, a TAKKE BbIJBUTaTh
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISIBJISITH  HEIOCTATOYHOCTh M U30BITOYHOCTh HMH(POpPMAIUH, JIaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]auH;

BbIOMpATh, aHAJM3UPOBaTh, CHCTEMATU3UPOBAaTh U  HMHTEPIPETUPOBATH
MH(}OpMaALMIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (opMy TpeAcTaBieHHs HHPOpMAUMKM U  WLIIOCTPUPOBATH
pemiaemMbie  3a7adyd  CXE€MaMH, JuUarpaMMamH, HWHOW Trpapukod U UX
KOMOMHAIIUSIMU;

OLICHHMBATh HAA&KHOCTh HMHPOPMALMU IO KPUTEPHUSM, MPEIJI0KEHHBIM
yUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU U
[EeJIsIMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W IHCBMEHHBIX TEKCTaX, J1aBaTh IIOSICHEHUs II0 XOAYy pPEIICHUS
3a7]a4¥, KOMMEHTUPOBATh NIOJYUYECHHBIN PE3YJIbTAT;

B X0Ji¢ OOCYXJIeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOW TEMBHI,
npoOJieMbl, pelraeMoil 3ajadyu, BHICKA3bIBaTh HJEW, HalleJICHHbIC Ha TOMCK
pEllIeHUsI, COTOCTABIIATh CBOM CYXACHHUS C CYXICHUSMHU APYTUX YYACTHUKOB
nuanora, OOHApyXUBaTh pa3IMUMe€ W CXOJICTBO TO3MIIMH, B KOPPEKTHOM
dbopme hopMyIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a7ayd, dKCIIEPUMEHTA, UCCIIEIOBaHus,
MPOEKTa, CAMOCTOSITEIbHO BhIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3aaa4y
MIPE3CHTAINHA U OCOOEHHOCTEH ayTUTOPUH;

MIOHUMAaTh W HWCIMOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a]1aY;



® [PUHUMATH IEJIb COBMECTHOW JEATECIbHOCTH, TUIAHHPOBATH OPTAHHU3AIIUIO
COBMECTHOU paboThI, pacpeIesIaTh BUIBI pabOT, TOrOBapUBaThCs, 00CYXKIaTh
IPOIIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

® y4acTBOBaTh B TPYNIOBHIX opmax paboThl (00CYyXKAeHUSI, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMbl W JPYTHE€), BBINOJIHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JICHCTBUS C APYTMMH YJICHAMH KOMAaHJbI, OIICHUBATh
KadecTBO CBOETO BKJIaga B  OOmMUNA TPOAYKT 1O  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:
® CaMOCTOSITEJIBHO COCTABJIATh IUIAH, aJTOPUTM pEIICHUs 3aaaud (WM €ro
4acTh), BBIOMpATH CIOCOO pelieHus ¢ YY4ETOM HMEIIIMXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.
CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJJIEKT:
® BIJQJICTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca U pe3ysbTaTa
pelIeHNs MaTEMaTUYECKOM 3a/1auu;
® MPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OILICHMBATh COOTBETCTBUE pe3ysibTaTa ACATEILHOCTU IMOCTABJICHHOW LIEIHU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTWXKCHUS WM HEIOCTWKECHUS IIETH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 KkJjacce OOydYalOmMMACS TONYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3y4eHHBIC TEOMETPUUYECKUE (DUTYPHI, ONIPEACIIATh UX B3aMMHOE
pacmnoiokeHue, n300paxaTh TEOMETpUYECKHUe (PUTYpHI, BBIOJHATH UYEPTEKH TIO0
YCIIOBUIO 3a1auu. M3mepsTh JIMHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemars 3amadyn Ha
BBIYMCIICHUE VINH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyto OLICHKY JUHEHWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B peaJbHON
KU3HU, pPa3MEpPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJIUYHHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaTbCsl  NpPU3HAKAMU  PABEHCTBA  TPEYIOJBHUKOB, MCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIACHHS C MCIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.



[lonp30BaThCd TpPU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM MEJMaHbI, TPOBEAEHHOMN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pELIEHNH T€OMETPUYECKUX 3a]aY.

Onpenenars NapajjieIbHOCTh NPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MapajuieNbHOCTh MPSIMBIX C MOMOIIBI) PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MIPSAMOM.

Pemate 3a1auun Ha KjeT4aTon Oymare.

[IpoBOINTH BBIYMCIICHHS] U HaXOJUTh YUCIIOBBIE U OYKBEHHBIC 3HAUYECHHUS YIJIOB
B TEOMETPUYECKUX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYTOJIbHUKOB, CBOWMCTB VTIJIOB, OOpa30BaHHBIX TpPU TEPECEUCHUH JBYX
MapaJuIeNIbHBIX NPSMBIX CEKylleW. Pemars mpakTuyeckue 3aJaud Ha HaxO0XICHUE
YTJIOB.

Braners NOHATHEM TEOMETPUYECKOIO MeECTa TOYEK. YMETh OIPEIEIATh
OMCCEKTPUCY YIJIa U CEPEeIMHHBIN NEPIEHIUKYISAP K OTPE3Ky KaK T'€OMETPUUYECKUE
MecTa TOYEK.

QopMynIupoBaTh ONPEACIICHUS OKPYKHOCTM M Kpyra, XOpAbl W Jauamerpa
OKPY’KHOCTH, II0JIb30BaTbCA UX CBOMCTBAMU. YMETh IPUMEHATH 3T CBOMCTBA IIPU
pelIeHnu 3aaa4.

Biianerp NOHATHEM OIMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ ueHTp. [lomb3oBaTrhbest (akTaMu O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA IIEPECEKAIOTC B OJHOM TOYKE, W O TOM, YTO CEpPEIVWHHBIC
MIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOUKE.

Brnaners moHsTHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJIB30BATBCS TEOPEMOM O
MIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pauyca, NPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCA TPOCTENIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, [IOHUMATh UX
MMPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE IOCTPOCHMS € MOMOIUBI LIUPKYJS U
JINHENKU.

K xonmy oOydenus B 8 kuacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTe  OCHOBHBIE BHIBI  YETBIPEXYTOJIBHHUKOB, HX  DJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOWMCTBA TOYKHM IEPECEUCHHUS MEJuaH TpeyrojbHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnaners noHsiTHEM CpeaHEN JTMHUM TPEYTOJIbHUKA U TPAINECLUU, IPUMEHATh UX
CBOWCTBA IPU pPELIEHUH reoMeTpudeckux 3anad. Ilonp3oBarscsa teopemont Paneca u
TEOPEMOM O MPONOPUUOHAIBHBIX OTPE3KaX, IMPUMEHATb UX I PELICHUs
[IPAKTUYECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKK MOAOOUS TPEYTOJIbHUKOB B PEIICHUH T'€OMETPUUYECKUX
3ajad4.



[lonb3oBatbes  Teopemoit I[ludaropa nns pemieHUss TEOMETPUUECKHX H
npakTudeckux 3anad. CTpOUTh MaTEMaTHYECKYH0 MOJEINb B IPAKTUYECKUX 3aJadax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUITVHBI.

Bragete mNOHATHAMM CHHyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
IPSIMOYI'OJIBHOTO TpeyrosibHUKa. [I0ap30BaThCcsl STUMHU NOHATHAMM IS PELLICHUS
PAKTUYECKUX 3a]a4.

Bbruncnate (pasnuyHbIMH cIIOCOOAMM) IUIOIIAJAb TPEYIOJbHUKA W ILIOLIAAU
MHOTOYTOJBHBIX (PUryp (MOJIB3YACh, I HEOOX0IUMO, KaJIbKyIaTopoM). [lpumenarTs
ITOJIyYECHHBIE YMEHHMS B IIPAKTUYECKUX 3a1a49aX.

Branerp NOHATHUAMM BIHCAHHOTO M LEHTPAJIbHOIO YIJIA, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIY XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJOM NPU PEIICHUH T€OMETPUYECKUX 3aa4.

Brnaners NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPHUMEHATH CBOMCTBA
OIIMCAaHHOI'0 YETHIPEXYTOJIbHUKA IIPU PELLICHUU 3a/1a4.

IIprMeHATh TOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTH MATEMATHYECKUE
MOJEIH Ul 3a/1a4 PEAIbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHEHUEM IMOoJ00MsT M TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HEO0OXOIUMO,
KaJIBKYJISITOPOM).

K konmy oOyuenus B 9 kJjacce o0Oydyalomuiics TMOJYYUT CIEAYIONINAE
MPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUIECKHE (DYHKIIMH OCTPBIX YTJIOB, HAXOAUTH C KX ITOMOIIIBIO
pa3TUYHBIC JIEMEHTHI MPAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTOJIBHUKOBY»). HaxXxoauTh (C MOMOIIBIO KaJBKyIATOpAa) JJIWHBI W YIJIBI JJIS
HETaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaThCs GopMynamMu TPUBEIACHUS W OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXIECTBOM JUISI HAXOXJEHUS COOTHOIICHHM MEXIYy TPUTOHOMETPUUYECKUMHU
BEITMYMHAMU.

Hcrnonp30BaTh TEOPEeMbl CHHYCOB U KOCHHYCOB JIJISi HAXOXKJEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («pEIIEHWE TPEYroJbHUKOBY), TPHUMEHSITh UX TpHU
PEIICHIHN TeOMETPHUUECKHUX 3a/1a4.

Brnagets monstusimu mpeoOpa3oBaHus MOI00USI, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAOOMS TPOU3ZBOJIBHBIX (QUTYD,
YMETh BBIYUCIIATH JUIMHBI M HAXOJWTh YINIBI Y MOMOOHBIX ¢uryp. [IpuMeHSTH
CBOMCTBA MMOJA00MS B MPAKTHUECKHUX 3a/a4ax. Y METh IPUBOIUTH MTPUMEPHI ITOA00HBIX
¢buryp B OKpy>KarolieM MHpE.

[Tonb30BaThCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPHA, O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaTbCAd BEKTOpPAMH, MOHMMATh KX T'€OMETPUYECKUH U (HU3NUYECKUi
CMBIC]I, TPUMEHSITh WX B PEIICHUU TEOMETPUUECKNX M (PU3WYecKux 3ajad.
[IpuMeHATh CKaJISIPHOE TIPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKACHHUS JJTUH U YTJIOB.

[Tonp30BaThCS METOAOM KOOPAWHAT HA TUIOCKOCTH, IPUMEHSThH €T0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUIECKUX 3a/1a4.



Brnagets TOHATHSMH TPaBUILHOTO MHOTOYTOJIBHHWKA, IJIHUHBI OKPY>KHOCTH,
JUIMHBI TYyTH OKPY)KHOCTH W PaJMaHHON MEphI yIiia, YMETh BBIUUCIIATH IUIONIANb
Kpyra u ero 4acteid. [[puMeHsTh MmoyrydeHHbIC YMEHUS B MPAKTUYCCKUX 3a/1a4ax.

Haxomute ocu (WM LEHTPHI) CHUMMETPUU (GUTYp, TPUMEHSITH JABWKCHUS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[IpuMeHsITh TIOMy4YeHHBIC 3HAHWS Ha TMPAKTHKE — CTPOUTh MAaTeMaTHYECKHE
MOJICIH JJIs 3a7]a9 peaabHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHSI C
MPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (GYHKIUNA (TIONB3YySACh, T/C
HEO00XO0JIMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KonTpoJabHbie 06pazoBaTENbHBIE PeCypChl

padoThI
1  HavanbHble reOMETPHUYCCKHE CBEICHUSI. 10 1 https://m.edsoo.ru/7f41al2c
2 | TpeyroabHHKH. 15 1 https://m.edsoo.ru/7f41al2c
3  IlapamnenbHbIE MPSIMBIC. 11 1 https://m.edsoo.ru/7f41al2c
4 CoOTHOIICHUS MEX]Ly CTOPOHAMH H YTIIaMH TPEYTOJbHUKA. 17 2 https://m.edsoo.ru/7f41al2c
5 T'eomerpuueckue Mecta ToueK. CHMMETpHYHBIC (DUTYPBI. 9 1 https://m.edsoo.ru/7f41al2c
6  Hrorosoe moBTopenue. Perienue 3amad. 6 https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 6
8 KUIIACC
Konu4yecTBo yacoB
Ne HaumeHoBaHue pa31e/ioB U TeM MPOrPaMMbI Beero KoHTpobHBIe (?g;;;?:zz;fn(:::(ggg;;iz

padoTbI
1 BBoaHOe MOBTOpEeHHE Kypca reoMeTpuu 7 Kiacca 2 https://m.edsoo.ru/7f41al2c
2 | UeThIpexyroibHUKH 14 1 https://m.edsoo.ru/7f41al2c
3 Inomans 15 1 https://m.edsoo.ru/7f41al2c
4  TlogoOHbIE TPEYTOIBHUKH 20 2 https://m.edsoo.ru/7f41al2c
5  OKpyXHOCTb 13 1 https://m.edsoo.ru/7f41al2c
6 Hrorosoe moBTOpeHUe 4 https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 5
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9 KVIACC

KoanyecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KoHTpoJabHbIe o0Opa3oBaTe/IbHbIE PeCypChI
padoTe! bu6mmoreka [IOK

1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. Perenue 13 1 https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB

5 [IpeoOpaszoBanue mogobus. MeTpuueckiue COOTHOIICHUS B 8 1 https://m.edsoo.ru/7f41al2c
OKPYXXHOCTH

3 Bekropsr 9 https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOPAUHATHI HA IIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c

5 [TpaBuiibHBIE MHOTOYTOJIBHUKY. J{THA OKPY/KHOCTH 1 10 1 https://m.edsoo.ru/7f41al2c
Ionaas Kpyra. Beraucienue miomnaeit

6  JIBMKeHUs IUIOCKOCTH 10 1 https://m.edsoo.ru/7f41al2c

7  IloBropenue, 0600IIEHHE, CHCTEMATH3AIMS 3HAHUI 9 1 https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 6
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