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HHOACHUTEJIBHAS 3ATIMCKA

'eoMeTpust Kak OJWMH W3 OCHOBHBIX pAa3/eliOB INKOJIHHOW MAaTEMATHKH,
UMEIOIINNA CBOEH I1ETIbI0 00ECTIeUnTh M3yYeHHE CBOMCTB W Pa3MepoB (QUTYp, UX
OTHOIIEHWA ® B3aWMHOE pACIOJOXKEHHE, OMUpaeTcs Ha JOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. [[eHHOCTh M3y4eHHs] T€OMETPHUU Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHUs 3aKIIFOYACTCS B TOM, UYTO OOYYArOIIUNCS YUUTCS MPOBOJIUTH
JIOKA3aTeNIbHbIE PACCYXKICHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUCHHUS, TOKA3bIBATh
VUCTUHHBIC YTBEPXKACHUS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJIeHHUsT «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynHpoBaTh OOpATHBIE YTBEPIKICHUSI.
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BTopoil 1enp0 H3ydeHHs TEOMETPUM SBIISIETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA MpPHU PEUICHWH KaK MaTeMaTUYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOMIMXCS B peadbHOM Ku3HH. OOydaromuiicss AODKEH HayYUThCs
ONPENIEIUTh TeOMETPUUECKYIO (PUTypy, ONMUCaTh CIOBAaMHU JIaHHBIA 4YEpTEX WU
PUCYHOK, HAWTH TIJIOMIA]b 3€MEIBHOTO y4acTKa, paCCUYUTATh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOTO KabOessi uiau TpeOyemble pa3Mephbl rapaxka JJjisi aBTOMOOUJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUS B M3yYEHUU T'€OMETPUHU.
[Ipu pemieHun 3amad MPAKTUYECKOTO XapakTepa OOydYarOIIMICS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIETM  PEAbHBIX JKM3HEHHBIX CHUTYallMd, MPOBOJAUTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBaTHOCTD MOJTYYEHHOI O pe3yJibTara.

Kpaithe BaxHO MOTYEPKUBATL CBSI3M T'E€OMETPUU C JPYTUMH YUYCOHBIMU
IpeMEeTaMH, MOTUBUPOBAThH MCIOJB30BAaTh OMPEACIICHUS T€OMETPUUECKUX HUTYP
U TIOHSATHM, EMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. OTH CBS3M HawbOoJjiee SpPKO BUIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTtHomieHus», «Merox koopauHaT» u  «Teopema
[Tudaropar.

VYuebnsii kypc «l'eomMeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC DPa3eiibl
conepxkanusi: «l'eomerpuueckue GuUrypsl M UX cBoicTBay, «M3MepeHue
FEOMETPUYECKUX  BEIIMYHUH», «JleKapTOBbl KOOPAMHATBI HA IJIOCKOCTHY,
«Bektopsy, «/[Buxenus miaockocTiy, «IIpeodpazoBanust mogo0us».

Ha n3yuenune yuebHoro kypca «I'eomerpusi» orBonutcesa 204 vaca: B 7 kiacce
— 68 gacoB (2 yaca B Hefien0), B 8 kimacce — 68 yacoB (2 yaca B HeJel0), B 9 kinacce
— 68 yacoB (2 "yaca B HEJIEINIO).

COILEPKXAHUE OBYUEHUSA

7 KIIACC

Hauanensle nonsTusa reomerpun. Touka, npsMasi, OTPE30K, JIyd. YToi. Buabl
yriioB. BeprukaneHble © CcMexHbIe yriabl. buccekrpuca yrina. JlomaHas,
MHOTI'OYTOJIbHUK. ]apannensHOCTh U IEPIIEH AUKYIIAPHOCTD MIPAMBIX.

Cummetpuunblie Gurypsl. OCHOBHBIE CBOMCTBA 0CceBOM cumMmeTpuu. [Ipumepsr
CUMMETPHH B OKPYKaIOILEM MUDE.

OCHOBHBIE TIOCTPOECHHUS C NOMOIIBK LUPKYJIS WU JHMHEHUKU. TpEyronbHUK.
BricoTa, Mmenunana, GuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBIE ¥ PABHOCTOPOHHUM  TPEYyroidbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBAa W NpHU3HAKU PABHOOEAPEHHOIr0 TpeyroyibHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKYU NapaJIeIbHBIX NPsAMbIX. CyMMa yIiloB TPEYTOJIbHHKA.
Breninue yriel TpeyroiapHuKa.



[IpsamoyronbHbiii  TpeyrodbHUK. CBOWCTBO MeEAHMAaHbl MPSIMOYTOJBHOTO
TPEYTOJBHUKA, MPOBEAEHHOMN K TUIIOTEHY3€. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsblleM yriie U OoJsbllell CTOPOHE TPEYroJibHUKA.
[leprieHaMKyISp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yriia U CEepeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpy’>KHOCTb W KpyI, XopJa M JHUaMEeTp, HUX CBoiicTBa. B3ammuoe
pacmnoJIOKEHUE OKPYKHOCTH W mpsiMor. KacarenpHas M CeKylllasi K OKPY>KHOCTH.
OKpy’XKHOCTb, BIMCaHHAas B Yrojl. BrnucaHHas W ONHUCaHHAs OKPYXHOCTH

TPEyTrOJIbHUKA.
8 KIIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBorcra. YacTHble
Cllydad MapajijieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaApar), UX NPU3HAKU U
cBoricTBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPU3HAKHU.
[IpssmoyroJyibHas Tpaneuus.

Meron ynBoenust menuansl. LlentpanbHas cumMmerpus. Teopema @Paneca u
TEOpPEMA O MPOMOPLUHUOHAIBHBIX OTPE3KAX.

Cpennue MMHUYM TPEyrojibHUKA U Tpanenuu. LIeHTp macc TpeyroiabHUKa.

[TogoOue TtpeyronpHukoB, kKodhdumment mnomodusa. I[lpusnaku mnomoOus
TPEYroJbHUKOB. [IpuMeHeHne moo0ust mpy pelieHny MPAKTHIEeCKUX 3a/1a4.

CpoiicTBa 1UIOIIA e TeoMeTpuueckux (uryp. PopMynbl A IUIOLIAAH
TpPEeyroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IJIoImaIen
MO00HBIX (UTYP.

Brruncnenne mmomaneid TpEyroJdbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
Oywmare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa npu pemreHUn
IIPAKTUYECKUX 3a7a4.

Cunyc, KOCHHYC, TaHT'€HC OCTPOr0 yIjia MPsSIMOYTOJBHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHoMmeTpuueckue G(yHKIUU
yrioB B 30, 45 u 60°.

BrincanHble 1 HEHTPAIBHBIE YTJIbI, YTOJI MEXY KacaTEeIbHOU U XOPAOU. Y TJIbl
MEXKYy XOpAaMH W CEKyIIMMHU. BIMCaHHBIE W ONMMCAHHBIE YETHIPEXYTOJIbHHUKH.
B3aumuoe pacnonoxenue AByx okpykHoctei. Kacanue okpyskHocrtei. OOmue

KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUIECKOE TOXKIeCTBO. DOPMYITBI IPUBEACHHUS.



Pewmenne tpeyroapHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IPAKTUYECKUX 33]a4 C UCTIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue noaodus. [1ogo61e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NOpPOU3BENCHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOpPEMA O KBaIpaTe KacaTeabHOM.

Bektop, anmHa (MO;ynb) — BEKTOpa,  COHAMPABJICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO HAMPABIEHHBIE BEKTOPbI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEKTOpaMu. Pa3noxkeHne Bekropa II0 JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHatsl BekTopa. CKalspHOE NPOWU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TJIOCKOCTHU. Y paBHEHUS PSIMOM U OKPY>KHOCTH B
KOOpPJIMHATaX, NEPECEUCHNE OKPYKHOCTEW M NpsAMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. [[M1MHA OKpy)KHOCTHU. ['pagycHas u paguaHHast
Mepa yriia, BBIUKCICHHE [JIMH Jyr OKpyxkHocTeil. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBMKEHMSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (djaeMeHTapHbIe
npezactapienus). [lapannensubiii nepenoc. [loBopor.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«"eomeTpus» XapakTepHU3yIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

IPOSIBIEHHEM MHTEpeca K IMPONUIOMY M  HACTOALIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JIOCTHOKEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCHUHUCKOW MaTEMaTHYECKOM IIKOJbI, K HCHOJb30BAHUIO 3THUX
JOCTUKEHUM B IPYrUX HayKax M MPUKIAJAHbIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpaklaHWHA U pealli3aliu ero
npaB, MPEICTABIEHUEM O MaTeMaTHYEeCKUX OCHOBaX (YyHKIMOHUPOBAHUS
Pa3INYHbIX CTPYKTYp, SBJICHUH, MPOLEAYp IpakKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TpPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPAJTbHO-3TUYECKUX MTPUHITUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:



YCTAaHOBKOM HAa AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3ahad
MAaTE€MAaTUYECKOW HAINPABIEHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpodecCHOHATbHON
NESTEIbHOCT M Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOCHUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K SMOILMOHAJIbHOMY M  3CTETHUYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEHICHUH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHUSA:

OpPMEHTAlMed B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeCcTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMATUYECKOW HAyKuM Kak c(epbl 4YelIOBEYECKON
NEATEIIBHOCTH, JTAIlOB €€ Pa3sBUTHUS U 3HAYMMOCTH I Pa3sBUTHUS LUBWIM3ALNY,
OBJIAZICHUEM S3BIKOM MAaT€MaTUKU U MATEMaTUYECKOW KYJIbTYpPOU KaK CPEACTBOM
NIO3HAHUS MHPA, OBJIAJCHUEM MPOCTEUIIMMH HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POpMHPOBAHUE KYJIbTYPbI 310POBbHA H
3MOLMOHAJIBHOIO 0J1arOMOyYusi:

TOTOBHOCTBIO TPUMEHATH MAaTeMaTU4YEeCKHE 3HAHWsS B HHTEPECaX CBOETO
30pOBbS, BEACHHS  340pOBOr0  oOpa3a KM3HM  (30pOBOE  IHUTaHUE,
cOATaHCUPOBAHHBIA PEKUM 3aHATHUH W OTAbIXa, peEryyspHas Quandeckas
aKTUBHOCTD ), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOr'o K€ Mpasa JIPyroro 4ej0BeKa;

7) 3K0JI0TUYeCKO€e BOCIIUTAHME:

OpHMEHTALMEN HAa IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM [T pELEHUs 3a/1a4 B
00JacTH COXPAHHOCTH OKPY>Kalolle cpenbl, IIIAaHUPOBAHMSI MTOCTYIIKOB M OLICHKU
UX BO3MOKHBIX MOCJIEACTBUI ISl OKPY KAIOUIEH Cpe/bl, OCO3HAHUEM TII00aTbHOTO
XapakTepa dKOJOTMYECKUX MPOOJIEM U IMMyTeN UX pelIeHus;

8) aganTanusi K M3MEHAIIUMCSH YCJOBHAM COLMAJIBHONW U NMPHPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSX HEOINPEAEIEHHOCTH, MOBBILICHUIO
YPOBHS CBOEU KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y IOPYIHX JIOJeH, NpuoOperarb B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHHUWA, B TOM YHUCIE
bopMynMpoBaTh UAEH, MOHITHS, TUIIOTE3bl 00 O0BEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IIJIAaHUPOBATh CBOE Pa3BUTHE;



CITOCOOHOCTBIO O0CO3HaBaTb CTPECCOBYIO CUTyalulo, BOCIIPUHUMATb

CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHUA KOHTPMEpP, KOPPEKTUPOBATH
OpUHUMAEMble pEelIeHUs] U JEHCTBUSA, (OPMYIMpPOBATh M OLIEHUBAThb PUCKH U
HOCIEACTBUSL, (POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Bba3oBble Jornueckue 1eMcTBUSA:

BBIIBISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE IMPU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXIYy MOHITUAMH, (HOPMYITHPOBATH
omnpeNeseHUs  NOHSATHM, YCTAHAaBIMBATh  CYLIECTBEHHBI  MpU3HAK
KJIacCU(UKALMM, OCHOBAaHUA IJsi OOOOILIEHUS M CPAaBHEHUS, KPUTEPHUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh,  (OPMyIHpOBaTh M  IPEeoOpPa3OBBIBATh  CYXKICHUS:
YTBEpAMUTENbHbBIE M OTpULIATENIbHBbIC, €AUHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;

BBIIBISITP ~ MAaTeMaTH4YECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeurss B (akTax, JAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;
JieJ1aTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AECIYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBA MAaTEMATHUYECKUX YTBEPKIECHUHN (MPSAMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTUYeCKUX (akTOB, BBICTPAWBATh APryMEHTALIUIO, MPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUMAHTOB pelIeHUs, BBHIOMpaTh HauOosiee NOAXOASIMIUNA C YYETOM
CaMOCTOSITEJILHO BBIIEJIECHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKHe 1eHCTBUSA:

HCIIOJIL30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynMpoBaTh BOMPOCHl, (UKCUPYIOLIUME MPOTUBOpEUHe, MpodieMy,
CaMOCTOSITETILHO ~YCTaHABJIMBATh KMCKOMOE M JlaHHOE, (HOPMUPOBATH
TUIIOTE3Y, apI'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

MPOBOAUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAaHOBJIECHUIO OCOOEHHOCTEM
MaTEMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOICHUS, HWCCIEIOBAHMS, OLIEHMBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;



IIPOrHO3upoBaTb BO3MOXKHOC pPa3BUTHC IIPOOCCCA, a TAKKC BbIABUI'ATb
MMPCAIOJOKCHHA O €T'0 PAa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M W30BITOYHOCTh HWHGOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHHS 3a]a4H;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
WH(OPMAIINIO PA3JIMUHBIX BUJIOB U (DOPM IIPEACTABIICHHUS;

BbIOMpaTh (GopMy mpenacTaBieHuss HHPOPMAINMM UM UIUTFOCTPUPOBATH
peraemMbie 3alayd  CXeMaMH, auarpaMmMamMu, HWHOW Tpadukod W HUX
KOMOMHAIUSIMU,

OIICHUBATh HAIEKHOCTh HH(POPMAIMHA I10 KPUTEPHUSAM, IPEITOKCHHBIM
YUHUTENIEM UM COPMYITUPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBHbIe YHuBepcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEsIMU OOIIEeHHUs], ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1aud, KOMMEHTUPOBATH MOJYYEHHBIN pe3ybTaT;

B X0J/ie 00CYX/ICHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY O0CY>KIa€MOW TEMBI,
npoOJIeMBbl, periaeMoi 3a7aud, BbICKA3bIBaTh UJEHU, HAIIEJICHHbIE HA MOUCK
pELIeHHUs], COIOCTABIISATh CBOU CYKJICHHUS C CYKJICHUSIMU APYTUX YYaCTHUKOB
nuanora, OOHapyKMBaTh pa3iMuMe€ U CXOACTBO MO3ULIMM, B KOPPEKTHOM
dbopme hopmMyIHpOBaTH PA3HOIIIACHS, CBOU BO3PAKECHHUS;

MPEACTABISITH PE3YJIbTaThl PEIICHHS 3a]]a41, SKCIIEPUMEHTA, UCCIIeTI0BaHMUS,
MPOEKTa, CAMOCTOSTEIHLHO BBIOMpaTh (hOpMAT BBICTYIUICHHS C YUYETOM 3a7a4
MPE3CHTAIMN U OCOOEHHOCTEH ayJIUTOPHH;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW U UHIUBUIYaTbHON
paboThI IPU pElICHUU YUYeOHBIX MAaTEMATUUYECKUX 3a]1aY;

MPUHUMATh L[EJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPTraHHU3aLUI0
COBMECTHOW paboThl, pacmpenensiTh BHIBI pabOT, IOTOBAPUBATHCA,
00CYKJIaTh TPOLIECC U pe3yJIbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPyHmIoBBIX (opmax paboTel (0OCyxneHus, OOMeH
MHEHHUSIMHA, MO3TOBBIE IITYPMbI U IPYTHE), BBHITIOIHATH CBOIO YacCTh PabOThI
U KOOPJAMHHUPOBATH CBOU JEWUCTBHUS C JPYTMMHU 4YI€HaMH KOMAaH/bI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM,
chOpMyITMPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

Camoopranusanus:



e CaMOCTOSITEIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIIEHUs 3adaud (WU €ro
4acTh), BBIOMpaATh CHOCOO PEIICHHsS C YYETOM HMMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI PEIIEHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

e BJIQJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOLEcca U pe3yibTaTa
peLIeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MMOCTABICHHON LIENINA U
YCIIOBUSIM, OOBSCHATh MPUUYMHBI JOCTH)KEHUS WM HEIOCTHXKEHUS IIeNu,
HaXOJUTh OIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOy4arolmUMWCA TOJYYUT CIEAYIOIINE
PEIMETHBIC PE3yJIbTATHI:

Pacmo3naBaTte WM3ydeHHBIE TEOMETpPHUYECKHE (UTYPBI, ONpPENesiTh WX
B3aMMHOE PaCIOJIOKEHHE, H300paKaTh TeOMETpUUYECKHe (UTypbl, BBITOIHATH
YEPTEKU 0 YCIOBUIO 3a/1auu. MI3MepsTh TMHEIHBIC U yTIOBBIC BEIMYUHBL. Pemats
3a/1aud Ha BEIYHUCIICHUE JUTMH OTPE3KOB U BEIMYUH YTJIOB.

Jlenatb TpyOyIO OIIGHKY JIMHCWHBIX W YIJIOBBIX BEJIMYMH TIPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznuuarh pazMepsl ATHX
00BEKTOB IO TTOPSJIKY BEIIMYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUICCKUM 3a/1aUaM.

[Tonb30oBaTbcst TpHU3HAKAMU PABEHCTBA TPEYrOJILHUKOB, HCIIOJIb30BATh
PU3HAKHU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHLHUKOB TP PEIICHUU 3a]1a4.

[TpoBOUTH JTOTUYECKHUE PACCYKICHUS C WCIOIH30BAHUEM T'€OMETPUUCCKUX
TEOPEM.

[Tonb30BaTbcsi TpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEAECHHOM K TUIIOTEHY3€ MPSIMOYTOJIBLHOTO TPEYTOJIbHHKA,
B PEIICHUH T€OMETPUUCCKHX 3a/1a4.

Onpeaensars mapauiebHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekyias. OnpenensTh MapauiedbHOCTh MPSMBIX C MOMOIIbIO pPaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOM JO TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KeT4aTon Oymare.

[TpoBOUTH BEIYUCIICHUS M HAXOIUTh YNCIIOBBIC M OYKBEHHBIC 3HAUCHHS YTIIOB
B F€OMETPUYECKUX 3aJlayaxX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECCYCHUH JBYX



napajuiebHBIX OPSIMBIX CeKylleil. Pemars npakTuueckue 3aJaud Ha HaXOKIEHUE
YTJIOB.

Brnagers mNOHATHEM TIeOMETPUYECKOr0 MECTa TOYEK. YMETh OMNpeleisTh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK T€OMETPHUUECKUE
MECTa TOYEK.

@opMyIHpPOBaTh ONpPENEIEHUS OKPYKHOCTU W Kpyra, XOpApl U JUaMeTpa
OKPYKHOCTH, IOJIb30BAThCA UX CBOWCTBAMU. Y METh IPUMEHATH 3TU CBOKWCTBA MPHU
peLIeHUH 3a1a4.

Brnanersr moHsITUEM OINMKMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbesd (akraMu O TOM, YTO OHUCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TMEePEeceKaloTcs B OJHONM TOYKE, U O TOM, YTO CEpPEeIUHHbIC
NEPIEHIUKYJISIPbl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

BiiageTs noHsATHEM KacaTeNbHOW K OKPY’KHOCTH, IOJIb30BAThCS TEOPEMOM O
NEPHEHANKYISIPHOCTH KacaTeIbHOW U paanyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tonp30BaThCsl MPOCTEUIIMMU F€OMETPUUECKUMHU HEPABEHCTBAMH, ITOHUMATH
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C MMOMOIIBIO [IUPKYJIS U
JIMHENKHU.

K xoniy oOydenuss B 8 kjacce oOydwarolmuics TMOJYYUT CIEAYIOLIUE
NpEeAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOUKHM IMEPECEUYCHHUS MEAMAH TPEYroJibHUKa (LIEHTpa
Macc) B pELICHUH 3a]1a4.

Bnanets nonatuem cpeaHen JIMHUM TPEYTOJIbHUKA U TPANEUU, TPUMEHSATh UX
CBOWCTBA IIPU PELICHUU I'eOMETpUYECKuX 3a1ad. Ilonp3oBarscsa Teopemon Paeca
U TEOpPEMOM O MPONOPUUOHAIBHBIX OTpPE3KaX, NPUMEHAThb MX [JIS PEIICHUs
MPAKTUYECKUX 3a/1au.

[IpuMeHsTh NpU3HAKU MOJO00US TPEYTOJILHUKOB B PEIICHUU T'€OMETPUUECKUX
3aaad.

[Tonb3oBatbest Teopemoii [ludaropa mng pemieHUss TEOMETPUUYECKUX U
NpakTH4ecKuX 3aa4. CTpOUTh MATEMATUUYECKYIO MOJIENIb B TPAKTUUECKUX 3a7a4ax,
CaMOCTOATEIIBHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBIL.

Brnaners noHATHSIMM CHHyCa, KOCHMHYCa W TaHIE€HCAa OCTPOro yria
NPSMOYTOJIBHOTO TPEYroiabHUKa. [10J630BaThCSl STUMH MOHATUSIMU I PEIICHUS
NPaKTUYECKUX 33]a4.

Brruucnars (pa3nuuHbiMU cioco0aMM) IIOMIAAb TPEYTOJbHUKA U TLIOIMIAAH
MHOTOYTOJNBHBIX  GUryp (Moib3ysich, TIJI€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHsATh MOTyYeHHBbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.



Biiagetp NOHATUSAMH BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEeXIy XOpJaMHU (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPI0H NPH pEelIeHUH T€OMETPUYECKUX 3aau.

BilageTe MOHATHEM ONMCAHHOIO YETBHIPEXYTOJIbHHKA, ITPUMEHSATH CBOMCTBA
OMMCAHHOI'O YEThIPEXYTOIBHUKA ITPU PELICHUH 3a/1a4.

[IpuMeHATHh MOJTy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTE€MaTUYECKUE
MOJIENIU JIJIS 3a/1a4 PeajbHOW KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TIpUMEHEHHEM NoA0o0us W TPUTOHOMETpUU (TOJB3YACh, TJE HEOOXOAUMO,
KIbKYJIATOPOM).

K xonmy oOydenuss B 9 kJacce oOyyaroIUCAd MOJYYUT CIEAYIOIINE
peIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIMM OCTPBIX YTIJOB, HAXOAUTh C HX
NOMOIIBIO PAa3JIMYHbIE 3JIEMEHTHl MPAMOYTOJIBHOIO TPEYTrOJIbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (C MOMOIIBIO KAJIbKYJISATOPA) JJIHHBI
Y YIJIBI 1151 HETAOIMYHBIX 3HAYEHUH.

[Tonb30BaTbest popMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAaXOXJECHHS COOTHOIIEHHM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnons30BaThk TEOPEMBI CHHYCOB M KOCHHYCOB I HAXOXACHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYroJIbHUKOB»), MPUMEHATh WX IpU
pELIEHNN T€OMETPUYECKUX 3a]au.

Bnagets nonstusaMu npeodpa3oBaHus Mogo0us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [lonb3oBaThecst cBOMCTBaMU MOJ00MS IMPOU3BOJIBHBIX (UTYP,
YMEThb BBIYUCIATH JUIMHBI U HAXOAWUThb YIJIbl Yy NON0OHBIX (uryp. Ilpumenars
CBOMCTBa MONOOMS B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH HPUMEPHI
N0J00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

ITonb30BaTbCs TEOpEMaMHU O MPOU3BENCHUH OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIHUX, O KBAIpaTe KacaTeIbHOM.

[Tonb30BaThcst BEKTOpaMH, MOHUMATh MX T'€OMETPUUECKUNA U (prusHueckuii
CMBICJI, NPUMEHATh HMX B PEIICHUUM TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
IIpuMeHATH CKaJISIpPHOE IIPOU3BEACHUE BEKTOPOB JUUIsl HAXO0XKACHMS JIIMH U YIJIOB.

ITonp30BaThCs METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSTH €0 B pELIEHUN
r€OMETPUYECKUX U MPAKTUUECKUX 3a]a4.

Bianers NMOHATHAMHU NPAaBWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTM OKPY’KHOCTH W PaJMaHHON MEpbI yIJla, YMETh BBIUMCIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh Noay4eHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MM LIEHTPBI) CUMMETPUM (PUTYp, NPUMEHSATH JABMKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasx.

[IpuMeHATH MOJTYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIENIN JUIS 3a/1a4 PeabHOW JKM3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS



C TPUMEHEHHEM TOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSCh, TIE
HEO00XO0JIMMO, KaJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHBIE
Ne | HaummeHoBaHue
(undpossbie)
n/ | pasgeroBuTeM = Bcer Kourponbn = Ilpaktuueck
oOpa3oBaTe/ibHbIEC
n NMmporpaMMbl 0 ble padoThI ue padboThbl
pecypchl
N bubmuoreka [JOK
YeThIpEXYyroiabHu
1 12 1 https://m.edsoo.ru/7f41
KH
7el8
Teopema daneca
U Teopema o
HPOTIOPLHOHAHH bu6nmmoreka [IOK
2 15 1 https://m.edsoo.ru/7f41
BIX OTpPE3Kax,
7el8
IOA00OHEBIE
TPEYTOJIbHUKHU
IInomans.
Haxoxaenue
O IEN bu6nuorexa [IOK
3 TPEYTroJIbHUKOB 1 14 1 https://m.edsoo.ru/7f41
MHOTOYT'OJIbHBIX Tel8
¢uryp. Ilnomanu
noI00HBIX Uryp
Teopema
Mudaropa u bubmuoreka [JOK
4 10 1 https://m.edsoo.ru/7f41
Havaja
7el8
TPUTOHOMETPUHU
Y11 B
OKPY>KHOCTH.
Brucannsie u
OITHCAHHbBIC bu6nmoreka [JOK
5 YETBIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f41
ku. KacarenpHbie 7el8
K OKPYKHOCTH.
Kacanue
OKPYHOCTEU
[ToBTOpEHME, bu6mmoreka [IOK
6 006061meHNe 4 1 https://m.edsoo.ru/7f41
3HAHHI Tel8
OBIIEE
68 6 0
KOJIMYECTBO
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YACOB I10
[NPOI'PAMME

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOTI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 I'eomertpus
Pacno3naBath n3ydeHHBIE T€OMETPHUUECKUE (PUTYPHI, OTIPEACTSATh UX
B3aMMHOE pPacIOIOKEHUE, H300pakaTh Te€OMETPUYECKHE (UTYPHI,
6.1 BBITIOJIHATh YEPTEXKH MO YCJIOBHIO 3a1aud. M3MepsTh JIMHEWHbIE U
YIJIOBbIE BeNMUYMHBL. Pemiars 3ajaun Ha BBIYUCICHUE JUIMH OTPE3KOB
Y BEJIUYMH YIJIOB
Jenate rpyOyro OLIEHKY TUHEHHBIX U YTIIOBBIX BETMYHH MIPEIMETOB B
6.2 peabHOM JKWU3HHM, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Pazmmuarth
pa3Mepsbl ATUX 0O0BEKTOB MO0 HOPSAIAKY BEIUNUHHbI
6.3 CTpOoUTh YEPTEKU K TEOMETPUUECKUM 3a7a4am
[Tonb30BaThCs MpU3HaAKaMU paBeHCTBa TPEYTOJIHHUKOB,
6.4 UCTIONB30BaTh  MpPHU3HAKH M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJIBLHUKOB MPHU PELICHUH 3a/1a4
6.5 [IpoBOIUTh  JIOTMYECKHE  PACCYXKACHUS C  HMCIOJIb30BaHUEM
' F€OMETPUUECKUX TEOPEM
[Tonb3oBaThCs npU3HaKaMu paBeHCTBA IPSIMOYTOJIbHBIX
6.6 TPEyroJIbHUKOB, CBOMCTBOM MEJIMAHBI, TPOBEIEHHON K TMIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/1a4
OnpenensTe NapaielbHOCTh MPSIMBIX C TOMOUIbIO YIJIOB, KOTOPbHIE
6.7 obOpasyet ¢ HUMHU cekymiasi. OnpenensTh NapauieIbHOCTh MPSMBIX C
' MMOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPAMOM JO TOUEK
JIpYrou npsamou
6.8 Pemrate 3a1aun Ha KiaeT4aToit Oymare




6.9

[IpoBOANTH BBIYMCIEHUS W HAXOJIUTh YHCIOBbIE U OyKBEHHBIE
3HAQ4YECHUS YIJIOB B T€OMETPUYECKHX 337a4ax C HCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX IpU NEPECEUEHUM [JBYX NapauIeIbHBIX MPSMBIX

cekyliel. Pemath npakTuyeckue 3aa4i Ha HaX0K/ICHUE YTIIOB

6.10

Brnanetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
omnpeneNiaTh OMCCEeKTPUCY yIla U CepeMHHBIN NMEePHEeHIUKYISAP K

OTPE3KY KaK reOMCTPUICCKUC MECTAa TOUCK

6.11

DopMynUpOBaTh OIpeNeeHUs] OKPYKHOCTH U Kpyra, XOpIbl U
IuaMeTpa OKpPYXKHOCTH, II0JIb30BaTbC WX CBOWCTBAMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA TP PEILICHUN 3a/1a4

6.12

Biragets NOHATHEM ONKCAHHOW OKOJIO TPEYTOJbHUKA OKPY’KHOCTH,
yMeTh HaxoauTh €€ ueHtp. llonp3oBarbes (pakramMmum 0 TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA NIEPECEKAOTCS B OJJHOU TOYKE, U
0 TOM, YTO CEPEAVHHBIC NIEPICHAUKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA

MIEPECEKAIOTCA B OJTHOM TOUKE

6.13

Bianetp moHATHMEM KacaTEIbHOM K OKPY)KHOCTH, IIOJIb30BaThCS
TEOPEeMON O MEepHEeHIUKYIAPHOCTH KacaTeJbHOM M pajuyca,

HpOBe,Z[éHHOFO K TOYKC KaCaHUA

6.14

6.15

ITonw30oBaThCSA HpOCTCfIHIPIMH TCOMETPUUCCKMMU HEPABCHCTBAMU,
IIOHUMATh UX HpaKTI/IquKI/II\/II CMBICJI
HpOBOI[I/ITI) OCHOBHBIC T'COMCTPUUCCKHUEC IOCTPOCHUA C IMOMOLIBIO

LUPKYJIS ¥ JINHEUKU

8 KUIIACC

Kona
MPOBEPSAEMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUS] OCHOBHOI
00pa30BaTeILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

['eomeTrpus

6.1

Pacno3naBath OCHOBHEIC BHU/bI I‘IGTI)IpéXYFOJ'II:HI/IKOB, HUX 3JIE€MCHTHI,

IIOJIL30BATLCS MX CBOHMCTBAMH IpHu pCHICHUN T'COMETPUUCCKHUX 3a/1a4

6.2

IIpuMeHATH CBOMCTBA TOYKM IEPECEUECHMsS] MEAUAH TPEYrOJbHHUKA

(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagerrs monsaTuem cpeﬂHeﬁ JIMHUW TpEYTroJIbHUKA W TpalcCuuu,

MPUMCHATH HX CBOMCTBaA npu pemecHuu TreOMECTPUICCKUX 3alady.




ITonb3oBaTecsa Teopemoit Dasieca U TEOPEMON O MPONOPLIUOHAIBHBIX

OTpE3Kax, MPUMEHATL UX JIA PCHICHUSA MPAKTUYCCKUX 3a1a4

6.4

[IpuMeHsTh TpPU3HAKKM TOAOOHMS TPEYrOJHUKOB B  PEIICHUH

TCOMCTPUUCCKHUX 3adayd

6.5

[Tonp3oBatbes Teopemoii [Tudaropa 1ist perenns reoMeTpu4eckux u
IpAaKTHYECKUX 3afady. CTpouTb MaTEMAaTHYECKYyI0 MOJENb B
IIPAKTUYECKUX 3a7a4aX, CAMOCTOSTEIIBHO J1E€1aTh YEPTEXK U HAXOAUTh

COOTBETCTBYHOIINEC NJIMHBI

6.6

Bramers MOHATHSMU CHUHYCa, KOCHHYCa M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. [1onb30BaThCs ATUMH MOHATUSMU

IJI1 pCHICHUA MMPAKTUUCCKUX 3a1a4

6.7

Boeraucnare (pa3nuyHbBIME CIIOCOOaMH) TUIOMIAAL TPEYTONbHUKA H
IUIOINAAX MHOTOYTOJIBHBIX (uryp (moJs3ysich, TJe HEOOXOIMMO,
KaJIbKyJIATOpOM). IIpUMEHATh 1oJy4eHHbIE YMEHUSI B IPAKTHUECKHUX

3ajayax

6.8

BnageTp MOHATHUSMH  BIOHMCAHHOTO W LIEHTPAIBHOTO  YIJIa,
UCIIOJIb30BaTh TEOPEMBI O BITMCAHHBIX YIJIaX, yriaX MeXay XOpAaMu
(CexyluMu) U yrie MeXAYy KacaTeJbHOM M XOpAOW MpH pElIeHUn

TCOMETPUUCCKHUX 3aaa4d

6.9

6.10

BJ'Ia)IeTI) IIOHSATHUEM OIIHMCAaHHOI'O '—ICTI)IpéXYFO.]'H)HI/IKa, IMPUMCHATH

CBOMCTBA OIHMCAHHOTO LICTI-)IpéX}/l"O.]'[I)HI/IKa IIpH pCIICHUHN 3a1a4

HpI/IMCHHTb MOJIYYCHHBIC 3HAaHHWA Ha IIPAKTUKEC — CTPOUTH
MaATeMaTU4YCCKUEC MOJACIIN JJId 3aaa4d peam,Hoﬁ JKU3HU U NIPOBOAUTH
COOTBCTCTBYIOIIIMEC BBIYUCJICHUA C TIPHUMCHCHUCM HOI[OGI/ISI n

TPUTOHOMCTPHUU (HOHB3yHCB, rac HGO6XOI[I/IMO, KaJ'IBKy.]'I}ITOpOM)

9 KJIIACC

Koxa
NPOBEPSAEMOr0
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKUE (PYHKLIUHU OCTPHIX YIJIOB, HAXOJIUTh C UX
[IOMOILBIO PA3JIMYHBIE DJIEMEHTHI IPSAMOYT'OJIBHOIO TPEYTOJIbHUKA

(«pemieHue  MPSAMOYTOJIBHBIX — TPEYTrOJILHUKOBY). Haxomuts (C




IIOMOIIBIO Ka.]'II)Ky.]'ISITOpa) JUIMHBL W YIUIbBL  JUJIA HeTaOJIUYHBIX

3HAYEHUN

6.2

ITonw30oBaThCs (I)OpMy.TIaMI/I MPUBCIACHUA n OCHOBHBIM
TPUTOHOMETPUYCCKHUM TOXIACCTBOM IJIA HAXOKIACHHA COOTHOIICHUM

MCXKAY TPUTOHOMCTPHUICCKUMHA BEIIMYNHAMU

6.3

Hcmons30BaTh TCOPCMbI CHMHYCOB M KOCHHYCOB [JId HAXOXICHHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYT'OJIbHUKA (<<pemeHHe TpeyFOJIBHI/IKOB))),

MMPUMCHATD UX ITPHU PCHICHHUU I'COMCTPUYCCKUX 3aaa4d

6.4

Brnaners moHsATHSIMH TIpeoOpa3oBaHUsi TMOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MO00HBIX (uryp. Ilonb30BaThest CBOWCTBAMH TOJO0MS
HPOU3BOJIBHBIX (DUTYDP, YMETh BEIYUCIATH JIJTMHBI U HAXOIUTh YIIIBl Y
nofo0HEIX ¢uryp. [IpuMeHsTH CBOHWCTBA MOJOOMS B MPAKTHYECKUX
3aa4ax. YMeTb IPHUBOIUTH HPUMEPHl MONOO0HBIX GHUTyp B

OKpYXKAaIOIIeM MHpPE

6.5

ITonw30oBaThCA TeOpECMaMH O TMPOU3BCACHUNU OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPC3KOB CCKYIIHX, O KBaApaTe KacaTeJIbHOM

6.6

Ilonp30BaTbCA BEKTOpPAMM, IIOHUMATh WX TE€OMETPUYECKHA U
(bu3nUecKuil CMBICI, TPUMEHATh UX B PELICHUH T€OMETPHUECKUX U
¢usnueckux 3anad. [IpuMeHATH CKalsipHOE MPOU3BEIEHHE BEKTOPOB

IJIs1 HAXOXKACHWA OJIMH U YI'JIOB

6.7

ITonn3oBaThCA MCTOAOM KOOPAWHAT Ha IJIOCKOCTH, IIPUMCEHATH €TO B

PCIICHUU T'COMETPHUICCKUX U MMPAKTUICCKUX 3ada4

6.8

Brnagetp NOHATHUSMH HPaBWIBHOTO MHOTOYIOJBHHMKA, JJIMHBI
OKPY’KHOCTH, JJIMHBI JYTH OKPYXKHOCTH W pPaJUaHHON MEpPHI yIJa,
YMETb BBIYUCIATH IUIOMAAL Kpyra U ero uacteid. [IpumeHsTsb

MOJIYYCHHBIC YMCHUSA B MPAKTHUYCCKUX 3adadax

6.9

HaxonuTh oOCHM MIAM LEHTPhl CUMMETpUM (UTYp, HPUMEHSTH

JBHXXCHUA ITJIOCKOCTH B HpOCTGﬁH.IPIX clydasax

6.10

[IprMeHsATh MOJIydYEHHBIE 3HAHHMS Ha TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU JJIA 3a7a4 pealbHOU KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUA C TPUMEHEHHEM TMOA0OUS U
TPUTOHOMETPUUECKUX (QYHKIMHA (TOJB3YSACh, TAe HEoOX0auMo,

KaJIbKYJISITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 I'eomeTpus
Hauaneueie nonstus reometpun. Touka, mpsiMast, OTpE30K, JIyd. Yol Busl
6.1 yrioB. BepTukanbHble U CMeXHbIE yriubl. buccektpuca yrina. Jlomanas,
MHOTroyroJjibHUK. [lapamiensHoCTh U IEpIEHAUKYIIPHOCTD IPSIMBIX
62 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOHl CHMMETpHUH.
' [IprMepbl cCHMMETPHH B OKPYKAaIOLIEM MUPE
63 OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LUPKYJIS U JUHEHKH. TpeyroiabHUK.
' BricoTa, Mmeanana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W PAaBHOCTOPOHHMM TpeyrojpHUKU. HepaBeHCTBO
' TpEyrojJbHUKa
6.5 CBoiicTBa W TpPU3HAKH PABHOOEIPEHHOIO TpeyroipHHUKa. IlIpu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M MNpU3HAKM NapauledpHBIX HpsMbelix. Cymma  yrioB
' TpeyroyibHUKA. BHENIHNE yTIIbI TPEyTOJbHUKA
[IpsmoyronpHbIii  TpeyrojibHUK. (CBONCTBO MeEIWaHbl MNPSAMOYTOJBHOTO
67 TPEYroJIbHUKA, TPOBEIEHHOM K THUNOTeHy3e. Ilpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpsIMOYTOJIBHBIN TPEYTOJIIBHUK C YTIIOM B
30°
HepaBeHcTBa B reoMerpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OoJblleM yrie u OoJblieil CTOpoHE
TpeyrojbHUKa. [lepreHaAnKysp U HaKJIOHHas
6.9 I'eomeTpruueckoe MecTto TOYeK. buccekrpuca yria u  CcepeIMHHBIN
' NEPIEHIUKYIISIP K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
OkpyXHOCTb M Kpyr, XOpAa M JAHaMeTp, HX CBoOilcTBa. B3aumHoe
6.10 pacmnoJioKEeHUe OKPYKHOCTH M npsiMoi. KacatenbHas W cekymas K
OKPY’KHOCTH
611 OKpy>KHOCTb, BNHMCaHHas B yroyl. BrnucanHas M ommcaHHas OKpPY>KHOCTH
' TPEyrojbHUKa




8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

6 I'eomerpus

6.1 UYetsipéxyronbpauku. [lapammenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsimoyroabpHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKass Tpamenus, e€ CBOMcTBA W  IPHU3HAKH.
' [IpssmoyrosbHas Tpanenus

6.4 Meron ynsoenus meauansbl. LlenTpansHas cummerpust. Teopema daneca u
. TeopeMa O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUU TPEYTrOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabpHHuKa

6.6 [Togobue TpeyronmpbHUKOB, KodhdumueHT momodbus. [IpuzHaku momoOus
' TpeyrojabHUKOB. [I[pumMeHeHne noao0us npu peleHuH NPaKTUIECKUX 3a/1a4

6.7 @opMynbl JUIS  TUIOUIAAM TPEYrOJbHUKA, MNapajieriorpaMMa, poMba H
. Tpaneunu

6.8 CpoiictBa momaaeld reomerpudeckux ¢uryp. OTHOIIEHHE IUIOIIAIeH
' noI00HBIX Uryp

6.9 Brruucnenue mioniaaeil TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPaKTUYECKHX 3a]a4

CuHyc, KOCHHYC, TaHI'€HC OCTPOr0 yrja MpsIMOYIOJIbHOI'O TPEyrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

612 BnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXIY KacaTeJIbHOM M XOpIOH.
' VYTIbl MEKIY XOpIaMH U CEKYIIUMU

6.13 Brnincannbie 1 onMcaHHbIC YETHIPEXYTOTBHUKHI

6.14 B3aumMHoe pacnosioxkeHue ABYyX OKpykHOcTed. KacaHuwe OKpyX HOCTEH.
' OO61ue KacaTelnbHbIE K ABYM OKPYKHOCTSAM

9 KNIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
6 I'eomerpust




6.1 Cunyc, kocunyc, Tanrec yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKJECTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronbHukoB. TeopeMa KOCHHYCOB U TeopeMa CUHYcoB. Pemienue
6.2 NPAKTUYECKUX 3aJad C MCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue nmonobus. [lomodre COOTBETCTBEHHBIX SJIEMEHTOB
64 Teopema o pou3BeICHUH OTPE3IKOB XOPJI, TEOPEMBI O IPOU3BEICHIUH OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bektop, anuHa  (MOAynb) — BEKTOpa,  COHANpaBICHHBIE  BEKTODBI,
6.5 MPOTUBOIOJNIOXKHO HAaIPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalluy HaJl BeKTopaMu. PasnoxxeHue BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHNE IS
' HAXOKJEHUS JIJIUH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS NIPSIMOU U OKPY’KHOCTHU B
6.7 KOOpJMHATAaX, IepeceueHre OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOpAMHAT U €T0
MpUMEHEHHE
6.8 IIpaBunIBHBIE MHOTOYTOJIBHUKHU
6.9 JlnuHa okpyxHocTU. ['panycHas U paauaHHas Mepa yria, BBIUMCICHHUE JUIMH
' YT OKPY>KHOCTEH
6.10 [Tnomanp kpyra, CeKTOpa, CerMmeHTa
611 JIBIKEHHs TMJIOCKOCTH M BHYTPEHHHME CHUMMETpUH GUryp (dJIeMeHTapHbIe
. npeactasieHus). [lapannensuslii neperoc. [loBopot

INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
IMPOI'PAMMBbBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM
NPOBEPSIEMOr0 OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOIO
TpedoBaHus o0mero odpasosanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh NOHATHAMM: MHOXECTBO, IIOJMHOKECTBO,
ONepanyy HaJ MHOYKECTBAMM; YMEHHE OIIEpUPOBAaTh IOHATUAMM:
rpad, cBA3HBIA Trpad, IepeBo, LUK, MPUMEHITh UX MPU PEUICHUH

3a1a4; YMEHHME HCIOIb30BAaTh IpauuecKkoe IpPEeACTaBICHUE




MHOXCECTB IJId ONHCAaHHA PCAJIBHBIX IIPOLCCCOB U SIBJIeHI/Iﬁ, npu

pelIeHnH 3a/1a4 U3 IPYruX y4eOHBIX NPEeIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONIPEACIICHUE, aKCUOMA, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHME pPAaclO3HAaBAThb HWCTUHHBIE M JIOXKHBIC
BBICKA3bIBAHUS, IPUBOJUTH IPUMEPHl M KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAaHUA U OTPULIAHUS BBICKQ3BIBaHUH

YMeHHe ONepUpoBaTh MOHATUAMU: HATypaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIUMOCTb HATypalbHBIX YHCEJ, IPU3HAKU
JIEJIMMOCTH, LeJIO€ YHUCII0, MOJYJIb YUCIIa, OOBIKHOBEHHAs Ipo0b U
JecsITUYHas Apo0b, CTAHJAPTHBIN BUJ YKCIIa, PALllMOHAIBHOE YHCIIO,
UPPALMOHATIPHOE YUCIIO0, apu(MeTHYecKud KBaJApaTHBIA KOPEHb;
YMEHHE BBINOJHATH JEHCTBHS C 4YHCIAMHM, CpPaBHUBATh U
YIOPSAIOYMBATh YHWCJIA, IPEACTABIATH YHUCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIJIATh YHWCJA; YMEHHE JelaTh NPUKHUIKY U OLICHKY

pe3yybTaTa BHIYUCIECHUN

YMeHue onepupoBaTh MOHATHAMM: CTEIIEHb C LIETIBIM [1OKA3aTeleM,
apudMeTHUecKuil KBaJApaTHbIM KOPEHb, MHOTOYJICH, alnreOpanyeckast
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHHU
0osbllle €IUMHUIBI; YMEHHME BBINOJHATh pacdyé€rel Mo (opmyiam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUH MU
BBIPA)KEHUI C KOPHAMHU, Pa3I0KEHUE MHOTOUIEHA HA MHOXKHTENH, B
TOM YHCJIE C HCIHOJb30BaHHWEM (OpMyN pa3HOCTH KBaJIpaToB H

KBaJpaTa CyMMBI U pa3HOCTH

YMmenune ONCpUPOBATH IMOHATHUAMU: YUCIOBOC PABCHCTBO, YPAaBHCHUC
C OJHOW MNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHME PEIaTh JUHEHHBIE U KBAJpPaTHbIC YPABHEHUS,
JIPOOHO-pAIMOHATBHBIE YPABHEHUSI C OJHOM MEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YPaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OAHOM
NIEPEMEHHOM, B TOM UHUCJIE IPU PELIEHUH 334 U3 IPYTUX IPEIMETOB
U MpPAaKTUYECKHX 3aJad; YMEHHE MCIIOJIb30BaTh KOOPJUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTh JJISi M300pa)K€HUsl peLIeHUi

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYyHKIUSA, TpadUK QYHKINH, HYJIH
byHKIMH, IPOMEXYTKM  3HAKOMNOCTOSIHCTBA,  IPOMEXKYTKH

BO3pacTaHus, Y6I)IBaHI/I$[, HauOOoJIbIIce U HAWMEHbBIICE 3HAUYCHUS




byHKINY; yMEHHE OTEpHPOBATh  TOHSATHSIMH: npsiMast
MPOTIOPIIMOHATILHOCTb, TMHEWHAs (PYHKINS, KBagpaTUIHas (yHKIHS,
oOpaTHass MPOMOPIHMOHATIBLHOCTh, Mapaboyia, runepoosia; yMEHHe
ctpouth rpaduku  (GYHKUMH, HUCHONB30BaTh rpaduku 7
OTIpeNIeICHUs] CBOMCTB TNPOLIECCOB M 3aBUCHMOCTEH, ISl PEIICHUS
3a/la4 U3 JIPYrux y4eOHBIX MPEIMETOB U PEabHOM >KU3HU; YMEHUE

BbIpaXaTb (bOpMynaMH 3aBUCHUMOCTHU MCKAY BCIMYNHAMU

Ymenue OIepupoOBaTh MOHSITUSIMH: MOCIE0BATEIHHOCTH,
apupmeTHueckas W T€OMETpUYEeCKas MPOrPEecCUu; yMEHHE
UCIIOJIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEHN, (OPMYIIBI CYMMBI U
o01Iero 4ieHa Mpy penieHuH 3a/1ad, B TOM YHUCIE 33/a4 U3 JIPYTuX

y4eOHBIX PEIMETOB U PeaTbHOM KU3HU

YMeHue pemath 3a7ja4M pa3HbIX THUIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JOJM W 4YacTd, JIBW)KECHHE, paboTy, IEHy TOBapOB M CTOMMOCTh
MOKYTIOK M YCJIYT, HaJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJIEHUS JINIHBIMU
U CeMEHHbIMM (HUHAHCAMH); YMEHHE COCTaBISATh BBIPAKEHHUS,
YpPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMBI [0 YCJIOBHIO 3a1adyH,
UCCIIE/I0BaTh MOJTY4YEHHOE PEIIeHUE U OLIEHUBATh MTPABION0100HOCTD

MOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE30K, IpsAMas,
ayd, JIOMaHas, yToJI, MHOTOYT'OJIbHHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIH 51 PaBHOCTOPOHHHM TPEyrOJIbHUKY,
NPSIMOYTOJIbHBIN TPEYrOJbHUK, MEJIHMaHa, OUCCEKTpHCa U BHICOTA
TPEYrojbHUKA,  YETHIPEXYTONBHUK,  Mapajuiesiorpamm,  pomo,
IpPSIMOYTOJIBHUK,  KBajgpaT, Tpamenus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHE pellaTh 3a/1a4d, B TOM YHUCJIE U3 IIOBCEIHEBHOM >KU3HU, Ha
HAaXO0K/JICHUE N'€OMETPUUECKUX BEIUYMH C IPUMEHEHUEM U3Y4YEHHBIX

CBOWCTB GUryp u (pakroB

10

YMeHune onepupoBaTh HOHATHSAMM: PAaBEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapalljIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX,
VIOl MEXIy MNPSMBIMH, MEPHEHAUKYISP, HAKIOHHAS, MPOEKIHS,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHTEIIFHO TOYKH M TPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO W mojxobue  Guryp,  MapajiebHOCTh U

NEPIEHAUKYISIPHOCTD MIPSAMBIX B OKPYKAIOLIEM MUPE




11

YMeHue omnepupoBaTh MOHATHSAMH: JJIUHA, PACCTOSHHUE, YTOJ
(BeMIMYMHA YIJIa, CHHYC U KOCHHYC yIja TpeyroJbHHMKa), IJIOIAb;
yMEHHE OLIEHUBATh pa3Mephbl IPEIMETOB U 0OBEKTOB B OKPY KaIOILIEM
MHUpE; yMEHHE NPUMEHATH (POPMYINIBI TMEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U IJIOLIAAM Kpyra, ooObema
IPSIMOYTOJIBHOTO MapajuieenuIe a; yMEHUE IPUMEHATh IPU3HAKU
paBEeHCTBa TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Ilucaropa, TpPUrOHOMETPUYECKUE COOTHOUICHUS IS

BBIYHCIICHHS IJTMH, PACCTOSTHHUM, IIJI0IA e

12

YmMenue wu300paxkaTh IUIOCKHE GUTYphl W WX KOMOWHAIIWH,
NPOCTPAHCTBEHHBIE (DHUTYPHI OT PYKH, C TOMOIIBID YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB 1O TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue onepupoBarh IOHATHUSAMHU: NPSIMOYIOJIBHAsE — CHCTEMA
KOOPJIMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOM3BEICHUE BEKTOpPAa HA YHCIIO, CKaJsIPHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE MWCIIOJIb30BaTh BEKTOPbl M KOOPAWUHATBHI IS
IIPEACTABICHUS JAHHBIX U PEIICHUS 3aJa4, B TOM YHCIIE U3 APYyTUX

y4eOHBIX IPEMETOB U PeaIbHOMN KU3HU

14

YMeHue onepupoBaTh IMOHATHSMHU: CTOJOMKOBBIE M KPYTOBBIE
quarpaMMbl, TaONHIbI, CpenHee apudMeTHUecKoe, MeauaHa,
HanOoJIbIlIee W HAMMEHBIIIEe 3HAUYCHH, pa3Max YUCIOBOrO0 Habopa;
YMEHHUE W3BJIEKaTh, HWHTEPIPETUPOBATE U  NPeoOpa3oOBHIBATH
uH(OpMaIMIO, MPEACTABICHHYI0 B TaONHWIIAX W Ha aUarpammax,
OTPaXKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEabHBIX MPOIECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh W3MEHYUBHIC BEJIWYUHBI B

OKpYXarolleM MUpe

15

YMeHue onepupoBaTh MOHATHAMM: CIyYalHBIA ONBIT (CiydyailHbIHI
HKCIEPUMEHT), HJIEMEHTApHOE COOBITHE (DJIEMEHTapHBIH MCXOJ)
CIIy4aifHOT'O OIbITa, CIy4dailHOEe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOATHOCTH CIIydyallHbIX COOBITUH B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMH; YMEHHUE pellaTh
3aJjaud METOJOM OPIaHM30BAHHOIO Iepedopa U C UCIOJIb30BaHUEM
IIpaBUjIa YMHOXXECHUS; YMEHHE OLEHUBATH BEPOSITHOCTH PEAIBHBIX
COOBITHI U SIBIEHUH, IOHUMATh POJIb MPAKTUUYECKH JTOCTOBEPHBIX U

MaJOBEPOSITHBIX COOBITUH B OKpPYXAlOIIEM MHpPE M B JKU3HU;




3HAKOMCTBO C IIOHATHEM HE3aBHCHUMBIX CO6I:ITPII7[; 3HAaKOMCTBO C

3aKOHOM OOJIBIIINX YHUCEII U €T0 POJIBIO B MaCCOBBIX SIBJICHUAX

YMeHue BbIOMpaTh MNOAXOASAIIMNA HW3YUEHHBIH METOJ AJI pEIICHUS
3a71a44, IPUBOJUTH IIPUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMATUKU
16 B HCKYCCTBE, ONMCBIBATH OTACIBHBIC BBIJAIOIIMECS PE3YJIbTATHI,
[IOJIyYCHHBIE B XOJC Pa3BUTHUS MATEMAaTUKU KaK HAyKH, IIPUBOIUTH

IMPUMCPLI MaTEMAaTHYCCKHX OTKpBITI/Iﬁ n Hux aBTOPOB B

OTE€YECTBEHHOH U BCCMHpHOfI HUCTOpUHU

HHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
1O MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COACPKAHUS

1 Uucna v BBIYUCIEHUS

1.1 Harypanbnsle u nensie yncina. [Ipu3Haky enMMOCTH HEIbIX YUCE

5 OObIKHOBEHHBIE ¥ JIeCATHUYHBIE  ApoOM, TPOLEHTHl, OECKOHEYHbIE
' HepuoM4ecKue 1poou

13 Paunonanehpie uncna. Apudmernyeckue omnepanudd € palUdOHAIBHBIMU
‘ yHclIaMU

14 JleilicTBuTenpHble yucia. Apu(MeTHYEeCKHe ONepaluu ¢ JeHCTBUTENbHBIMU
‘ YHCIIaMU

s [IpuOnuxE€HHBIE BBHIYMCICHUS, MpaBUIa OKPYIJVIEHUS, NPUKHIKA U OLIEHKa
. pe3yJyibTaTa BEIYUCIECHUN

2 AnreOpandyeckue BbIPaXEHUS

2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp c nenslM mnokasarenaeM. CTeNeHb C palUOHAJIbHBIM IOKAa3aTEJIEM.
. CBolicTBa CTENIEHU

23 MHorouneHsl

24 Anre6panueckas ApoOb

) s Apudmernueckuii  KopeHb  HaTypaibHOM  cremeHu.  [leiictBus ¢
' apu(MeTHYECKUMHI KOPHIMHU HaTypajIbHOM CTENeHn
3 YpaBHEHMS 1 HEPABEHCTBA




Lensie m npoOHO-panmoHaNbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYITHOCTH

3.1 .
ypaBHEHHI
35 Lenble n apoOGHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB
33 Pemrenne TeKCTOBBIX 3a7a4
4 YucaoBble MOCIe10BaTEIbHOCTH
4.1 [TocnenoBatensHOCTH, CIOCOOBI 33/1aHUS MTOCTIEOBATEILHOCTEN
42 Apudmerndeckass M Teomerpuueckas mnporpeccun. Dopmyna  CIOKHBIX
. IPOIICHTOB
5 DyHKIUU
Oyukuus, crnocoOsl 3ananus ¢yHKuuu. [padux  dyskmun. O6nacte
orpezesieHus: U MHOKecTBO 3HaueHul pyHkuun. Hymu pynxuun. [pomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl H
MUHUMYMBI (yHKIMU. Hambonbpiiee u HauMeHbllee 3HaYeHHE (YHKIMH Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha mpsIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaThas npsimas
6.2 JlexapToBbI KOOPIWHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomeTpuueckue GUrypsl ¥ UX CBOHCTBA
7.2 TpeyronapHuk
7.3 MHOTroyTrOoJbHUKH
7.4 OKpY’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpu4eCKuX BEIMYUH
7.6 BekTophbl Ha MII0CKOCTH
8 BeposTHOCTB U cTaTHUCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 Komb6unaropuxka
8.4 MHuoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

1. MaremaTtuka. leomeTpus: 8 Knacc; 6a30BbIN ypoBeEHb; y4ebHUK , A.l.Mep3nsK, B.6.MonoHCKuiA,

M.C.Aknp. Mocksa «lpocseweHune», 2020 roa,
2. METOAUYECKHUE MATEPHUAJIBI J1JIA YYUTEJISA

1. MatemaTtuKa. leomeTtpuma: 8 Knacc; metoamnyeckoe nocobue , A.I.Mepsnsk, B.6.MonoHckMin,

M.C.AKkup. Mocksa «lpoceeweHune», 2020 roa.
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