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1.NMMOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE  pACIOJIOKEHUE, ONUPAETCA Ha  JOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3ydeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUsS, CTPOUTD JIOTHUYECKUE YMO3aKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJIUTH
pacCyXJIeHHs «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTpEYAIOUIMXCSl B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATH CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONTOBOJOKOHHOIO KaOeyss Wih TpeOdyeMble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTh ITOJYYEHHOTO PE3YJIbTATA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuyeckue cooTHomeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIMYUH», «/[eKapTOBBl ~KOOpPAMHATBI Ha  IUIOCKOCTHY,
«Bektopsy, «J[Bmkenus miockoctiy, «IIpeodpazoBanus mom00us».

Ha u3ydenue yue6Horo Kypca «I'eomerpusi» orBoaurcsa 136 yaca: B 8 kiacce
— 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIETIO).



2.COJEP)KAHUE OBYYEHUSA
8 KUIACC

YerwipéxyronbHuky. [lapamienorpamm, €ro mpu3Hakd U CBOMCTBA. YacTHbIE
cllydau TMapajieJorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX HpPHU3HAKH U
cBoicTBa. Tpamenusi, paBHOOOKass Tpamerus, € CBOHCTBA M  IPHU3HAKH.
[IpssMOyroJibHAs Tpaneuus.

Meron ynsoenuss menuanbl. LlentpanbHas cummerpusa. Teopema daneca un
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojabHuKa.

[logobue TpeyroapHUKOB, Ko3(ppuuueHt mnonodus. IlpusHaku mnogoOus
TpeyroJibHUKOB. [IpuMeHenne noaoOus npyu peleHny NPpakTHYECKUX 3a/1a4.

CpoiictBa momaneil reomerpuueckux ¢uryp. Dopmynsl Ui IIOMIATA
TpPEYroJibHUKa, NapajiesorpamMma, pomOa u Tpaneuud. OTHOIIEHUE TUIOHIAACH
MoI00HBIX GUTYP.

Brluncnenne miomaneld TPeyroJbHUKOB MU MHOTOYTOJIBHHMKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. IIpumenenue Teopemsl I[ludaropa mpu penreHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yrja MpsSMOYIOJBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKECTBO. TpUroHoMmerpuyeckrue (GyHKIHHA YTIOB
B 30, 45 n 60°.

BrimcaHHbIE M LEHTpAJbHBIE YTIIbI, YTOJI MEXIY KacaTeJIbHOW U XOPAOU. YTJIbI
MEXKIy XOpAaMHM M CEKyUIMMH. BIMCaHHBIE W ONHMCAHHBIE YETBHIPEXYTOJIbHUKH.
B3aumHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmiue
KAacaTeIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

CuHyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenue tpeyrosbHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemienue
IPaKTUYECKUX 3a]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa o0 mpon3BEAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, gmmHa  (MOAyJb)  BEKTOpAa,  COHANpPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIEepallid HaJ BekTopaMu. Pa3znoxeHue BeKkTopa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE MPOU3BENCHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.



JlexapToBbl KOOpJAUMHATHI Ha TJIOCKOCTU. YPABHEHUS MPSIMOM M OKPYKHOCTH B
KOOpJIMHATAX, IMEpPEeCceYeHUE OKPYKHOCTEH W MpsIMBIX. MeToj KOOpAMHAT U €ro
pUMEHEHUE.

[IpaBunbHBIE MHOTOYTONBHUKU. [[MHA OKpy>KHOCTH. ['pagycHas u paguaHHas
Mepa yIJia, BBIUMCIEHHUE [JIMH Oy OKpyKHOcTed. llmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTH W BHYTPCHHHE CUMMETpUH (uryp (3JIeMEeHTapHBIC
npeactasienust). [lapannensHbiii nepenoc. [loBopor.

3.IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE Ppe3yJibTaThl OCBOEHUS MPOrpaMMbl  Y4eOHOro  Kypca
«I"'eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYeckoe BOCIMTAHHE:

IIPOSIBJICHMEM MHTEpeECa K IIPOLIJIOMY M HACTOSIIEMY POCCUMCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JTIOCTHMKEHHUSAM POCCHUUCKUX MAaTEMATHUKOB U POCCUNCKON
MaTE€MaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHHUW B JPYIMX HayKax W
IPUKIATHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW Tpa)KAaHWHA W peaju3aldd €ro
npaB, NIPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3JIMYHBIX
CTPYKTYp, SBJEHUH, MPOLEAyp TPaKJaHCKOro oOlecTBa (HAampuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKHUX MpPOOIeM, CBSA3aHHBIX C
IIPAKTUYECKAM NPUMEHEHHEM JOCTH)KEHUM HAYKH, OCO3HAHMEM BAaXKHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HA aKTUBHOE Yy4YacTUE€ B pEIICHWH IPAKTHYECKUX 3a7ad
MaTE€MaTUYeCKOM HANpaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MaTE€MaTHYECKOIrO
oOpa3oBaHUsI Ha TMPOTHKECHUM BCEW KW3HU I YCIEMHON NpodecCuoHATbHON
NESTEIbBHOCTY U Pa3BUTUEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM HMHAWBHUyaJIbHOM TPaeKTOPHUH OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K  OMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHUH, pacCyKIECHUW, YMEHHUIO BHUACTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMEel B JEITEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAay4YHBIX
NpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UEIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTeMAaTUYECKOM HayKu Kak cgepbl dYeloBeYeCKOn
NEATEIbHOCTH, 3TAlOB €€ Pa3BUTHS M 3HAYMMOCTU ISl PA3BUTHS LMBHIIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKUM M MAaTEMAaTHUYECKOM KYJIbTYpOHW KaK CpEICTBOM

4



MO3HAHUS MHpa, OBJIAJCHUEM TMPOCTCUIIMMHU HABBIKAMH HCCIEI0BATEIBLCKOM
JIESITEIbHOCTH;

6) ¢dusuyeckoe BocnuTaHue, (GOpMHUPOBaHHME KYJIbLTYPbl 310POBbS M
IMOIMOHAJILHOTO 0JIaronoJyumsi:

TOTOBHOCTBIO TPUMEHSITH MaTeMaTUYECKUE 3HAHUA B HWHTEpPECax CBOETO
3I0POBbs,  BEACHUS  3J0POBOTO  00Opa3a  KU3HM  (3JOpOBOE  THUTAHMUE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATAW W OTAbIXa, peryiaspHas (unveckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIlMel Ha MPUMEHEHHE MAaTEeMAaTHUYECKUX 3HAHUU JJIs PELICHUs 3a/1ay B
00J1aCTH COXPAHHOCTH OKPYKAIOIIEeH cpeibl, IUTAHUPOBAHUS TOCTYIIKOB U OLICHKU MX
BO3MOXXHBIX TIOCJICACTBUN JUISI OKPYJKAlOIIEH Cpeapl, OCO3HAHUEM TJ100aIBHOTO
XapakTepa IKOJOTHUYECCKUX TPOoOJIeM U IMyTel UX PEIICHUS;

8) amanTanms K M3MEHSIIIMMCS YCJIOBHUSIM COUMAIbHON M NPHPOTHOI
cpeabl:

TOTOBHOCTBHIO K JICCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUECKYHO JEATECbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS Y APYTUX JIOJIeH, IpHOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJMMOCThIO B  (POPMHUpPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMyIUpoOBaTh UJIeU, TOHATHUS, TUIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM UYUCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUUMUTHI  COOCTBEHHBIX  3HAHUM U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO
CUTyaIll0 KaK BBI3OB, TPEOYIOMMK KOHTPMEp, KOPPEKTUPOBATH NPHHUMACMbIC
pelieHus W JAeHCTBHS, (OPMYJIUPOBATH W OICHUBATh PHUCKH M TOCIEICTBUS,
dhopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIIBISITH M XApPAaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKA MaTE€MaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOUIEHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
ONpeNeNeHus]  MOHATUM,  yCTaHABIMBATh  CYHIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUSA i OOOOIIEHHS W CpPAaBHEHMS, KPUTEPUU
IPOBOAMMOI0 aHAJIN3A;

e BOCIpHUHUMATh,  (OPMYyJIUPOBATH U  MPEOOPa3OBBIBATE  CYKIACHUS:
YTBEpAUTENIbHbIE M OTpULATENbHbIE, €IUHUYHbBIE, YacTHblE M OOIIHE,
YCIIOBHBIE;



BBISIBJISITH MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (paxkTax, JaHHBIX, HAOJMIOJEHUSAX U YTBEPXKACHUAX, IpeiaraTb KpUTEpUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieNaTh BBIBOJBl C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeNbCTBA MATEeMATHMUECKUX YTBEPKACHUU (MPSMBbIE W OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4eCKUX (HaKTOB, BHICTPAUBATh apTyMEHTAIINIO, IPUBOAUTH MPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh croco0 pemeHus y4yeOHOM 3agauu  (CpaBHHUBAThb HECKOJIBKO
BAPUMAHTOB pEUICHUS, BbIOMpaTh HauOoJiee MNOAXOMAIUNA C  Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMNPOCHl KAaK MCCIIEAOBATEIbCKUN HHCTPYMEHT I103HAHUS,
(GopMynupoBaTh BONPOCH], (UKCUPYIOIIKWE MPOTUBOpEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJAUTH TIO CAMOCTOSITEIbHO COCTABICHHOMY TIUIAaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKY COOOI;
CaMOCTOSITeNIbHO (OpMYJIUPOBaTh OOOOIIEHUS] U BBIBOJBI IO pe3ysbTaTaM
NPOBENEHHOTO HAOIO/ICHUsI, MCCIEIOBAaHUsA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIIBUTaTh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISIBJISITH  HEOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMAlUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATb M HUHTEPIPETUPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM IpE/ICTAaBICHHUS,

BbIOMpaTh (opMy TIpeACTaBICHHMS HMHPOPMAUUU U  WLIIOCTPUPOBATH
pemiaemMble  3a7aud  CXE€MaMM, JuarpaMMmamu, HWHOM rpaduKod U HUX
KOMOMHAIIMSIMU;

OLICHMBATh HAJAEKHOCTh HMHGOPMAIMK 1O KPUTEPHUSIM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
HeJsIMA OOIIEHHMSI, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B XOZ€ 00CYXIEHMs 3a/laBaTh BOIIPOCHI MO CYILECTBY OOCYKIaeMOHl TeMBI,
npoOJsieMbl, pelaeMoil 3ajaud, BBICKA3bIBaTh WICH, HAlleICHHbIE Ha IOHCK
pELICHMS], COITOCTABIATh CBOM CYKJEHHUS C CYKICHHUSIMHU JPYTHX YYaCTHHUKOB



JUajiora, OOHApPYKMBAaTh pa3IM4YME€ M CXOACTBO IO3ULUN, B KOPPEKTHOU
(dopMe popMyIIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;

e IIPEICTaBJIATh PE3yNbTAThl PELICHUS 3aJaud, SKCIEPHUMEHTa, MCCIEI0BaHuU,
IIPOEKTa, CaMOCTOATENbHO BBIOUPATh (POpMAT BBICTYIICHUS C YYETOM 3aaay
NPE3EHTALMN U OCOOEHHOCTEN ayJUTOPUN;

e IIOHMMATh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAUBUIYAJIBHOU
paboTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e IPUHUMATH IEJIb COBMECTHOW JAEATEIIbHOCTH, IJIAHUPOBATh OPraHU3ALHUIO
COBMECTHOI pabOTHhI, paclipeAensaTh BUIAbI pabOT, JOTOBapUBATHCS, 00CYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

e YYaCTBOBaTh B IPYMIOBBIX (popmax padOThl (00CYX AEHUS, OOMEH MHEHHUSIMH,
MO3TrOBbl€ IITYpMbl U JIPYTH€), BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JICHCTBUS C APYTMMHU YJieHAMH KOMaHbl, OLEHUBAThH
KayecTBO CBOETO  BKJIaJAa B  OOWMH  MHPOAYKT 1O  KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, aJTOPUTM pEIIeHUs 3aJauu (WId ero
4acTh), BBIOMpPATh CHOCOO pEHICHHS € YYETOM HUMEIOIIHUXCA PECypcoB M
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ysbTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4H;

e TMpPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/ayH,
BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJbTaTa JEITEIBHOCTU IOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS IIelIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K «xonmy oOydenuss B 8 Kkjacce o0O0ydaromuidcss TOJYYUT CJEAYIONINE
MIPEIMETHBIC PE3yJIbTATHI:

Pacrio3HaBaTh  OCHOBHBIC BHUIBI  YCTHIPEXYTOJIBHUKOB, WX  DJCMEHTHI,
MOJI30BATHCS X CBOMCTBAMU NIPH PEIICHUH TEOMETPUYCCKUX 3a/1a4.

[IpuMeHSTh CBOWMCTBA TOYKM TEPECEUCHUsT MeIuaH TPEYrojbHUKa (LIEHTpa
MAacc) B PEIICHUH 3ajad.

Brnagerp moHsATHEM CpeqHEH TUHUHM TPEYTOJbHUKA M TPANelnu, MPUMEHSTh X
CBOICTBA MIPH PEIICHUU reoMeTpuieckux 3amad. [lomp3oBaThcst Teopemoit daneca u



TEOpPEMOH O IPONOPUMOHAIBHBIX OTpPE3Kax, MPHUMEHATbh WX JUIA PELICHUs
IIPaKTUYECKUX 3a]a4.

[TpuMeHATh NMpU3HAKU MOAOOMUS TPEYTrOJIBHUKOB B PELICHUM N€OMETPUYECKHUX
3a1ay.

[Tonb3oBaTecss Teopemoit Iludaropa 1 pelieHHsT TEeOMETPHUUECKUX U
npakTUYeckux 3anad. CTpoUTh MaTEMAaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a/ayax,
CaMOCTOATENIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTHHBI.

Brnagetp mNOHATHSMM CHHYCA, KOCHHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroiabHuKa. llomb30BaThCsl 3TUMU MOHATHIMHU JUISl PEIICHUS
PaKTUYECKUX 3a/a4.

Boruncnars (pazauyHbIMU cHIOCOOaMM) IUIONIA[Ib TPEYTrOJdbHUKA W TUIOIIAIU
MHOTOYTOJIbHBIX (pUTyp (IT0JIB3YACH, I1Ie HEOOX0UMO, KalIbKyIaTopoM). [IpuMenaTs
IIOJIyYCHHBIC YMEHUS B IPAKTUUYECKHX 33]1a4ax.

BrnageTts NOHATHSAMM BIHCAaHHOIO M ILEHTPAJIBHOIO yIJa, HCIIOIb30BaTh
TEOPEMBl O BIIMCAHHBIX YIJIaX, YIJIax MEXIY XOpAaMu (CEKYLIUMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOHM NP PELIEHUU T€OMETPUUECKUX 3a1ad.

BiageTte NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENIN IS 33]1a4 PeaNbHOW KM3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHHUS C
NPUMEHEHUEM TMOA0OUsS M TPUTOHOMETpUHU (TOJB3YyACh, TJ€ HEOOXOAMMO,
KAJIbKYJISITOPOM).

K koniy oOyuenus B 9 wiacce oOydarouuidcsi TMOJYYHUT CIEAYIONIUE
NpPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUrOHOMETpHUUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOJUTD C UX MOMOIIBIO
pa3IuYHbIE 3JIEMEHTHI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX
TPEYrojabHUKOBY). HaxoauTh (c MOMOIIBIO KalbKyJIsTOpa) UIMHBI U YIJIbl JUIS
HETaOJMYHBIX 3HAYEHUI.

[Tonp30BaTbess QopMyiamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUII HAXOXKIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJTMYMHAMMU.

Hcnonb30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JIJISi HAXOXKJEHHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHSATh UX MpHU
pelIeHUN TeOMETPUUECKUX 3a/1au.

Bnanets nouatusamMu npeoOpa3zoBaHus MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHeIx ¢uryp. Ilonmp3oBarbecsi cBoilcTBaMU TOA0OMS MPOM3BOJIBHBIX (PUTYD,
YMEThb BBIYUCIATH JJIUHBI M HAXOAWUTh YIJIbl y MOAOOHBIX ¢uryp. Ilpumensrs
CBOICTBA MMOA0OMS B MPAKTUYECKUX 3aa4axX. Y METh IPUBOAUTH IPUMEPHI MOJOOHBIX
buryp B OKpy>Karoem MHpe.

[Tonb30BaThCA TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOpZ, O MPOHU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHHUMATh WX TEOMETPUYECKHM U (DU3HUECKUi
CMBICT, NPUMEHATh HMX B PELIICHUH TEOMETPUUECKUX U (PHU3MYECKHX 3aaad.
[IpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHHUS IJIMH U YIJIOB.



[Tonb30BaThCA METOAOM KOOPJMHAT HA TUIOCKOCTH, MPUMEHSTh €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTHUECKUX 3a/1a4.

Brnanets NOHATHUSMU TPaBUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI AYTH OKPY>KHOCTU W PaJUaHHON MeEpbl YIJia, YMETh BBIYUCIATH IUIOMIAIb
Kpyra u ero yacteil. [[puMeHsITh noJydeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxogute ocu (WM LEHTPHI) CHUMMETPUU (GUTYp, TPUMEHSATH JABHKECHUSA
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHsATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIEIIN IS 33]1a4 PeaNbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHHUS C
OPUMEHEHHEM TMOJ00US H TPUTOHOMETPUYECKUX (YHKUMHA (TOJB3YsCh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



4 TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
N bubmuorexa [JOK
1 4 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOA00HBIE 15 1 bubmmorexa LIOK
POTIOPHL P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuotexa [JOK
IT 4 1
6 OBTOpCHte, 000DLICHHE AN https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0

10


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa [IOK
P b https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa [TOK
25 Hl le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomaeit
bubmmoteka IIOK
y JlBIKeHNS TI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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5. HOYPOYHOE IINIAHUPOBAHUE

8 KIIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue WiyueHHS  0GpazOBATENbHbIE
padoThI padoThI pecypebi
1 [Tapannenorpamm, ero npu3Haku u 1 Bbu6moreka [JOK
CBOICTBa https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, €ero Npu3Haku U 1 bubnnorexa [JOK
CBOICTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku U 1 Bbu6moteka [JOK
CBOMCTBA https://m.edso0.ru/88671ca0
YacTtHble ciayyau napauienorpaMMoB
4 (IpsAMOYTONBHUK, POMO, KBaJIpaT), UX 1 EH6J_IHOTeKa HOK
HpH3HAKH U CBOHCTEA https://m.eds00.ru/88671dea
YacTtHble cayyau napauienorpaMMoB
5 (IpsAIMOYTOJILHUK, pOMO, KBaJparT), UX 1 BH@?HOTGKa HOK
HpW3HAKH ¥ CROHCTEA https://m.eds00.ru/88671f20
YacTtHble cayyau napauienorpaMMoB
6 (IpsAMOYTOJILHUK, pOMO, KBaJparT), UX 1 BH@?HOTGKa HOK
HpW3HAKH ¥ CROHCTEA https://m.eds00.ru/8867209c
bubnmorexa LIOK
! Tpaneuus 1 https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bubmuoreka [JOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bu6muoreka [JOK
Tpaneuuu https://m.eds00.ru/88672858
but6mmorekxa [IOK
10 Meron ynsoeHus MeHaHEI 1 https://m.edsoo.ru/88672b14
11 [leHTpansHas cUMMETpUs 1 bu6muoreka [IOK
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https://m.edso0.ru/88672b14

12 KontponbHas paboTa mo teme bubnmnoreka HOK
"YeTbIpEXyroabHUKH" https://m.eds00.ru/88672c9a
13 Teopema Paneca u Teopema o bubnmoreka [JOK
MPONOPLUOHAIBHBIX OTPE3KaAX https://m.edsoo.ru/8867337a
14 Cpenusis TUHUS TPEYroJIbHUKA buGmuorexa LIOK
https://m.edso0.ru/88672e0c
15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS bubnnorexa [JOK
’ https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHss TUHUS Bubmmorexa LIOK
’ https://m.eds00.ru/88673064
18 [IponopuiroHaIbHBIE OTPE3KU bubmiorexa LIOK
https://m.eds00.ru/88673794
19 [IponoprinoHanbHbIC OTPE3KH buGnuorexa LIOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYTroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc
bubnmorexa LIOK
21 TonoGHbie Tpeyroim,HiKH https://m.edso0.ru/88673a78
29 Tpu npusHaka nonoOus bubmuoteka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npusnaka nogobus bubmmoteka IIOK
TPEYTOJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npusnaka nogoOus bu6muoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka nogobus
TPEYTOJIHLHUKOB
26 [Tpumenenne moaoOusI MPU peIICHUH
MTPAKTUYECKHX 337124
27 KontposbHas paboTa mo teme but6mmorexa [IOK
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"[lonoOHbIE TPEYTroJbHUKH"

https://m.edso0.ru/8867445a

28 CaoiicTBa miomasen 1 bubmuorexa [JOK
T€OMETPUUYECKUX (HDUTYD https://m.edso0.ru/886745fe
29 @opMybl 1S IUIOMIAAN 1 bubmmoreka [JOK
TPEYroJibHUKA, MapajijieJorpaMmma https://m.edso00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 bubnuoreka [JOK
TpEyroJibHUKA, MapajijiejorpaMmma https://m.edso0.ru/88674a22
31 @opMyIbl IS IUIOLIAAN 1 bubnmnorexa [JOK
TPEyroJIbHUKA, MapajlieJorpaMma https://m.edso0.ru/88674a22
30 Dopmyisl AJ1s Ionann 1 bu6mmoteka [JOK
TPEyroJIbHUKA, MapajlieJorpaMma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAAH 1 bubnuorexa [IOK
TpeyroJibHUKa, MapajijieaorpaMmma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaei Cia0XHBIX 1 bubnunoreka LIOK
buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeTIaTOM 1 bu6nmorexa LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau nogo6HBIX GUryp 1
37 [Tnomaau nogo6HBIX GUryp 1
38 3ajaun ¢ MPaKTUYECKUM 1 bubnmnorexa [JOK
COJIEp/)KAHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ NpaKTUYECKUM 1 bubmuoreka [IOK
COZIEpIKAHUEM https://m.eds00.ru/88675684
40 Pemrenue 3amay ¢ mOMOIILIO METOIA 1 bubnunorexa LIOK
BCIIOMOTATEJIbHOM TIJIOIIAIH https://m.eds00.ru/88674f90
41 KonrtponsHas pabora o teme 1 bu6muoreka [JOK
"IImomans" https://m.edso0.ru/8867579¢c
42 Teopema [Iudaropa u e€ 1 bu6muoreka [JOK
[IPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé 1 bubmuoteka [IOK

IIPUMCHCHHUC

https://m.eds00.ru/88675918

14



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918

Teopema [Tudaropa u ¢

bu6nmorexa [IOK

44 IIPUMEHEHHE https://m.edso00.ru/88675abc
45 Teopema I[Tudaropa u eé
MIPUMCHECHUE
16 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenyue TPUrOHOMETPUUECKUX
KLU OCTPOro yria
47 S y:MEHHOHLIT{lz)rg Tyzﬂ OJIbHUKA buGnuorexa LIOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYCCKHE COOTHOIIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnnorexa [JOK
TOXAECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO
KonTponbHas pabota mo Teme
51 "Teo peMa HHqI))aro a ¥ Hayvaja bubmnorexa [IOK
P i P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
BnucanHble U LIEHTpaIbHBIE YIIIbI, bubmmnoreka HOK
52 . N :
YTOJI MEXAY KacaTeJIbHON U XOpAOoH https://m.edsoo.ru/8a1415b2
Bnucannsie ¥ IEHTpaIbHBIE YTJIbI, bubmmoteka IIOK
53 . N :
YTOJI MEXK1y KacaTeJIbHOM U XOpJI0H https://m.edso0.ru/8a141940
Bnucannsie u ieHTpaIbHBIC YTIIBI, bubmmoreka [JOK
54 . . .
YTOJI MEK]1y KacaTeJIbHOM U XOpJI0H https://m.edsoo.ru/8a141b34
55 VYTIubl MeXAY XOpJaMU U CEKYIIUMHU
56 VYTIubl MeXAYy XOpJaMU U CEKYIIUMHU
B
MHCAHHBIC U OTTHCAHHbIC BuGmorexa LIOK
57 YETBIPEXYTOJIBHUKH, UX NPU3HAKA U

CBOMCTBA

https://m.edsoo.ru/8a140f86
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Bnoucanupie n onMcaHHBIC

58 YEThIPEX YTOJIBHUKH, UX IIPU3HAKU U 1 bubmiorexa LIOK
SIPeXYT ’ P https://m.edsoo.ru/8al1416d4
CBOICTBa
B
59 quTI/IIja'e}'I;I Hf);bgfli;aiibf W3HAKH U 1 Bubmrorexa LOK
PIpeXT ’ p https://m.edsoo.ru/8a1416d4
CBONCTBa
IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOJLHUKOB TIPH 1
pEIICHUY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OTHMCAHHBIX YEeTHIPEXYTOIbHUKOB MIPU 1
PEIICHUY TEOMETPUUYCSCKUX 3a/1a4
62 B3aumnoe pacrnonoxenue aByx 1 Bbu6moreka [JOK
OKPY)KHOCTEH, O0IIIHe KacaTeabHbIC https://m.edsoo.ru/8a1410a8
. bubnunoreka LIOK
63 Kacanue oxpyxuocteii 1 https://m.edsoo.ru/8a1410a8
KonTponbras pabora nmo teme "Yribl
64 B OK[T)pyxcHOCTI/IpBHI/IcaHHHe U 1 bubmorexa LOK
' " https://m.edsoo.ru/8a141c88
OIMCAHHBIC YETHIPEX yTOJIbHUKH
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
65 MGTO]I(I))B KypcoB 7 # 8 KJ1accoB 1 bubinorexa LIOK
. ’ https://m.edsoo.ru/8al41ddc
0000111eHIE 3HAHUT
o | momoreme o s [ Busmorea 101
A P N ’ https://m.edsoo.ru/8al4lefe
0000111eHIE 3HAHUT
bubnunorexa LIOK
67 Hrorosast koHTpopHAs paboTa 1 hitps://m.edsoo.ru/8al42368
n .
o | wompemecnmmn s | Busorea 101
A P N ’ https://m.edsoo.ru/8a1420ac
00001IeHNe 3HAHUHT
OBLIEE KOJIMYECTBO YACOB I10 68

[MTPOT'PAMME
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9 KUIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOGHTPOJILHBIC HpﬁaKaneCKne WiydeHHS  0GPA30BATENbHBIE
padoTsI padoThI pecypcb
1 OrnpenenieHne TPUrOHOMETPUUECKUX 1 bubmmoreka [JOK
¢ynkuuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 @dopmyIbl IpUBEIECHUS 1
3 Teopema KOCHHYCOB 1 Bubmorexa LIOK
p Y https:/m.eds00.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 buGnuorexa LIOK
y https://m.edsoo.ru/8a142d5e
bubnunoreka LIOK
6 Teopema curycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1
8 Teopema cuHycoB 1
9 HaxoxneHue 11MH CTOPOH U BEJIMYUH 1 bubnmorexa LIOK
YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6nmorexa LIOK
10 Pemmernue TpeyroabHHUKOB 1 https://m.edsoo.ru/8al42ac0
bu6nmorexa LIOK
1 Peruenue TpeyroapHHKOB 1 https://m.edsoo.ru/8al42ac0
but6mmorexa [IOK
12 Pemerne TpeyrobHuKos 1 https://m.edsoo.ru/8al42ac0
bubnunorexa LIOK
13 Pemernne TpeyroabHHKOB 1 https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NpUMEHEHNE TEOPEM 1 bubmuorexa [IOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe MpUMEHEHHE TEOPEM 1

CHHYCOB 1 KOCMHYCOB
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KonrponsHas pabora o Teme

bu6nuoreka [IOK

16 "Pemenue TpeyroJbHMKOB" https://m.edsoo.ru/8a14392a
bu6nmoreka [IOK

17 [TonsiTHe 0 MpeoOpa3zoBaHUU OO0 https://m.edsoo.ru/8al43ab0

18 COOTBETCTBEHHBIC DJIEMEHTHI bubmuorexa [IOK
o100HbBIX puryp https://m.edsoo.ru/8al43de4
CoO0TBETCTBEHHBIE 3JIEMEHTHI

19
oJI0OOHBIX QUryp
Teopema o mpou3BeIeHUN OTPEIKOB

20 XOpZ, TEOpEMA O NIPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 MpOU3BENCHUU OTPEZKOB

21 XOp, TeopeMa O IPOU3BEICHUU Bbu6mmoteka [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOM
Teopema o mpou3BeIeHUN OTPEIKOB
XOp, TeoOpeMa O IPOU3BEICHUU bubmuoreka [IOK

22 .
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeJIbHOU

23 [IpumeHeHue TeopeM B pelIeHUH bubmuoreka [IOK
reOMETPUYECKHUX 3a]1a4 https://m.edso0.ru/8a143f06

24 [IpumeHeHnEe TEOPEM B pELICHUH bubmuoreka [IOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8al443fc

o5 IIpuMeHeHnEe TeopeM B peleHUun bubmmnoreka HOK
T€OMETPUUYECKUX 33]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme

26 "ITpeoOpa3oBanue mMoaoousl. bu6muoreka [JOK
Mertpuueckre COOTHOIIEHHUS B https://m.edso0.ru/8a1447a8
OKpY>KHOCTH"

27 Omnpenenenue BeKTOpoB. PU3HUECKUI 1 bubnuotexa [JOK
TF€OMETPUYECKHUM CMBICT BEKTOPOB https://m.edsoo.ru/8a144960

28 CrnoxeHue ¥ BBIUUTAHUE BEKTOPOB, bubnuoteka [JOK
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YMHOKCHHEC BCKTOPA HA YUCIIO

https://m.edsoo.ru/8al44a8c

C0XCHHE U BBIUNTAHHUE BCKTOPOB,

bubnunoreka LIOK

29 YMHOKE€HHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BEIMUTAHUE BEKTOPOB,
YMHO)XCHHE BEKTOpa Ha YHUCIIO
31 Paznosxenue BekTopa 1o 1Bym
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa buGmuorexa LIOK
https://m.edsoo.ru/8al44fbe
CxansipHOe MPOM3BEACHUE BEKTOPOB,
33 €ero HpEIMeHeII{)He zmsf HaXO)KIIeHI/IIZI JUINH Bubmmorexa LIOK
https://m.edsoo.ru/8a14539c
1 yTJIOB
3| ore mrmetn e ot BuGmiorexa LOK
P a A a https://m.edsoo.ru/8a14550e
1 yTJIOB
35 Pemenwe 3a1a4 ¢ MOMOIIBIO0 BEKTOPOB Bubmorexa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3amad ¢ moMOIIBIO BEKTOPOB bubmoreka HOK
a m p https://m.edsoo.ru/8al458c4
37 [IpuMmeHeHne BEKTOPOB I peIleHuUs
3aja4 pusuKu
38 KonTponbhas pabota no teme bubmuoreka [IOK
"BexTopsr" https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
IUIOCKOCTH
. but6mmorekxa [IOK
40 YpaBHEHHE NP;IMOK https://m.edsoo.ru/8al145c48
41 VYpaBHeHHE MpsMoOi
42 VYpaBHEHME OK HOCTH Bubmorexa HOK
p Pyx https://m.edsoo.ru/8al4635a
43 Koopaunatsl TOuek nepeceyeHus bubmuoteka [IOK

OKPY>KHOCTH ¥ IIPSIMOM

https://m.eds00.ru/8a146620

19



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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https://m.edsoo.ru/8a14635a
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Meroa KOOpAUHAT IPU PELICHUN

44 reOMEeTPUUYECKUX 3a/1a4, MPAKTUYECKUX
3a/1a4
Meroa KOOpAUHAT IPU PELICHUN
45 reOMETPUUYECKUX 3aa4, MPaKTUUECKUX
3a/1a4
MeTo KOOpAMHAT IPU PELLICHUU
46 T€OMETPUUYECKUX 3aa4, MPAKTHUECKUX
3aa4
KonTponbhas pabota mo teme
47 "HGK.’:Il)pTOBBI KgOpIII/IHaTI)I Ha EH@?HOTCKa HOK
10cKOCTI" ttps://m.edsoo.ru/8al46e0e
48 [IpaBUnbHBIE MHOTOYTOJIBHUKH, bubnunoreka LIOK
BBIYMCIICHUE X 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [JOK
49 Hucxno . Jlmmna okpyxHocTH https://m.edsog ru/8al472c8
bubnuoreka [IOK
50 Hucxno z. Jlmmna okpyxHoCTH https://m.edso;I ru/8al4714c
o1 JlivHa 1yTU OKPY>KHOCTHU
52 Pannannas mepa yria EH@?HOTGKa HOK
ttps://m.edsoo.ru/8al4714c
53 [Tnomanpe kpyra, ceKTOopa, CerMeHTa EH@HOTeKa HOK
ttps://m.edsoo.ru/8al47426
54 [Inomanp kpyra, ceKTOpa, CErMeHTa EH@?HOTeKa HOK
ttps://m.edsoo.ru/8al47750
55 [Tmomane kpyra, ceKkTopa, CerMEeHTa BH@HOTeKa LOK
https://m.eds00.ru/8a147750
56 [ToHsITHE O NBYKEHUH TUTOCKOCTH buGmnorexa [IOK
https://m.edsoo.ru/8al147c82
57 [TapannenpHebIi IepeHOC, TOBOPOT BH@HOTeKa HOK
https://m.edso0.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT buGmuorexa [IOK

https://m.edsoo.ru/8a147f16
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59

[TapannenpHbIi IEPEHOC, TOBOPOT

60

[TapannenpHbIA IEPEHOC, TIOBOPOT

61

[IpumeneHue IBUKEHUM MPU PEIICHUN
3az1a4

bubnunoreka LIOK
https://m.edsoo.ru/8a1480e2

62

KonrponsHas pabora mo remam
"[IpaBunbHBIE MHOTOYTOJILHUKH.
OxkpyxHOCTb. [[BUXKEHHUS ITIOCKOCTH"

63

64

[ToBTOpenHue, 06001eHNE,
cucreMaTtusanus 3HaHuil. Ismepenue
F€OMETPUUYECKUX BEITUYHUH.
TpeyronsHuKH

[ToBTOpeHME, 0000IIECHNE,
CHCTEeMaTH3allus 3HAaHU.
[TapannensHble U NEPIEHIUKYISIPHBIC
IpsIMBbIC

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

bubmuoreka [{OK
https://m.edso0.ru/8a148650

65

66

67

68

[ToBTOpeHme, 06001IEHNE,
cucreMaru3anus 3HaHui. OKpyXHOCTb
U Kpyr. ['eoMeTpruyeckre mocTpOCHHMs.
VYTIBI B OKPYKHOCTH

[ToBTOpenue, o6o0IIEHNE,
cUcTeMaTu3alvs 3HaHui. Brimcanueie u
OIMCAaHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

Hrorosas koHTpoJsibHas paboTa

[ToBTOpenue, o6o0mEeHNE,
cUcTeMaTu3aIys 3HaAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOPAMME

68

bubmuoreka [IOK
https://m.edso0.ru/8a148920
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoOro
pe3yJbTarTa

6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

I'eomerpus

6.1

6.2

Pacno3nasate OCHOBHEIE BHU/IbI ‘-ICTBIpéXYTOJIBHI/IKOB, HUX 3JICMCHTHI,
MOJIb30BAThCsl UX CBOWCTBAMH ITPH PELHICHUH T€OMETPHUYECKUX 3324
[IpuMeHsATh CBOMCTBA TOYKM TIEPECEUCHUS MEIUAH TPEYrOJIbHUKA
(1eHTpa Macc) B pelIeHUH 33124

6.3

6.4

Biagers noHsTHMEM CpenHEH JIMHMM TPEYroJIbHMKAa MW Tpalleluu,
IPUMEHATh HMX CBOMCTBA IpU pEIIEHUH TIE€OMETPUUYECKUX 3ajad.
ITons3oBatbcst Teopemont Paneca U TEOPEMON O MPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PElICHUs MPAKTHUECKUX 3a1a4

HpI/IMeHHTB INpU3HAKKU 1100 ous TPEYIrOJIbHUKOB B  PCHICHUH
TCOMCTPHUICCKUX 3aaa4d

6.5

[Tonb3oBatbes Teopemoit [udaropa g pemieHns reoOMeTpUUECKUX 1
npakTuueckux 3amad. CTpoUTh MaTeMaTHUYeCKyld MOJEelb B
MPaKTUYECKUX 33Ja4aX, CAMOCTOSITENbHO AENIaTh YePTEX U HAXOIUTh
COOTBETCTBYIOIIHE JITTUHBI

6.6

BJ'IaIleTI) IOHATUAMU CHHYCA, KOCHMHYCAa M TaHI'CHCa OCTpPOTrOo Yyrja
OpsAMOYTOJIBHOTO TPpCYIroJIbHUKA. ITonp30BaThCsl ATUMU TIOHSITUSMU
AJId pCIICHUS MMPAKTUYCCKUX 3aaa4d

6.7

6.8

Beruucnsate  (pa3nuuHbBIME - CIIOCOOAMM) TUIOMIAL TPEYrOJbHUKA U
IJIOMIAAM  MHOTOYTONBHBIX (GUryp (MONB3YysACh, TJe HEOOXOAMMO,
KIbKYJIATOpOM). [IpUMEHSTh MONTydEeHHBIE YMEHHUS B MPAKTHUYECKUX
3a/1auax

Bitagers NOHATUAMY BIMCAHHOT'O U LICHTPAJIBHOIO yIjla, UCIIOIb30BaTh
TEOpPEMBI O BIMCAHHBIX yIiax, yriaaxX MeXay XOpAaMu (CEeKyIIHMHU) U
yrie MexAy KacaTeJIbHOW M XOpPJIOM MpPU PEILICHUH T'€OMETPUYECKUX
3a1a4

6.9

6.10

BJ'Ia)IeTI) IIOHATUEM OIIMCAaHHOI'O '—ICTBIpéXYFOJ'H)HI/IKa, IPUMCHSTH
CBOMCTBA OIMCAaHHOTO ‘-ICTBIpéX}’l"OHBHI/IKa IpU pCHICHUH 3aaa4

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA MPAKTHKE — CTPOUTH
MaTeMaTHYEeCKUE MOJCIH I 3a]ad PEaJbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHHUS C T[PUMEHEHHEeM moao0us U
TPUTOHOMETPHUH (TI0JIB3YSCh, /1€ HEOOXOMMO, KAJIBKYIISITOPOM)
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9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

['eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIMHU OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIC 3JIEMEHThl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MOPSMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomuts  (c
MTOMOIIIBIO KAJIBKYIIATOPA) JUTMHBI U YIJIBI 171l HETAOIMYHBIX 3HAYCHUH

6.2

[Tons30BatTbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKIEHHSI COOTHOLIEHUI
MEXK1Yy TPUTOHOMETPUYECKUMU BEJIMYMHAMU

6.3

Hcmonn3oBaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJId HAXOXKIACHUA
Pa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHUKA («pemeHne Tpeyr‘OJ'ILHI/IKOB»),
IMPUMCHATH UX ITPU PCIICHUH T'COMETPHUICCKUX 3a0a4

6.4

Bnagers monstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThes CBOWCTBAMHU IMOJOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JAJIWHBI U HAXOJIUTH YIJIbl Y
nmonoOubIX Quryp. IIpuMeHATh CBOICTBA MOAOOMS B TPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B
OKpY’KaIoIlleM MHUpe

6.5

6.6

ITons30BaThCA TeOpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOopAa, O
MPOU3BCACHUN OTPC3KOB CCKYIINX, O KBAApATEC KacaTelIbHOU

ITonp30BaThCA BCKTOpaMH, TIIOHUMAThL HUX FeOMeTpI/I‘leCKI/Iﬁ n
(1)PI3H‘~ICCKHI>1 CMELIC]I, IPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIAIpHOC TIPOU3BCACHUC BCKTOPOB
JJId HAXOKACHUA NJIMH U YTJIOB

6.7

6.8

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B
PCHICHUH I'COMCTPUUICCKHUX U ITPAKTHUYICCKUX 3a1a1

Brnagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPYKHOCTH, [UIMHBI JYT'M OKPYKHOCTH M DPaJMaHHOW MeEpBl YIUIA,
YMETh BBIYMCIATH IUIOMAAL Kpyra M ero yacreil. IIpumensTs
ITOJIYYEHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxoauTe ocu MM LEHTPBl CUMMETPHH (GUTYP, TPUMEHSATh ABHXKEHHS
IIJIOCKOCTH B IPOCTENIINX CIydasx

6.10

[IpuMeHsTH TONyYeHHBIE 3HAHUS HAa TMPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENU Ul 3a/lady pealbHOW KU3HH M MPOBOAMTH
COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJO0MS U
TPUTOHOMETPUYECKMX (GYHKUMN (TONB3YsCh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
6 ['eomerpus

6.1 YerbipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHoOOKast Tpameuusi, e€ cBoWCTBa U NpuU3HAKU. [IpsiMoyrosbHas
Tparneuus

6.4 Meron yaBoenus meauanbl. LlenTpanpHas cummerpus. Teopema Daneca u
TeOpeMa O IIPONOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue 1MHMM TpeyroiabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TomoOue TpeyronbHUKOB, Kodpdunment mnoxodbus. IlpusHaku momoOHs
TpeyrojibHUKOB. [IprMeHeHre nojo0us npy peleHny IPakTHYEeCKUX 3a/1a4

6.7 @dopmyiibl IS IUIOMIAAN TPEYToJdbHHUKA, apaiesiorpaMMa, poMba U Tpanenuu

6.8 CpoiicTBa 1wiomianeil reomerpuyeckux Quryp. OTHoLIeHHE —TUIOIMIAAeH
oTI0OHBIX PUTYp

6.9 Beruncnenue miuomaneil TpeyroJbHUKOB M MHOTI'OYTOJIBHUKOB Ha KJIETYaTOU
Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHHn
MIPaKTUYECKHX 3ajau
CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja MpSMOYrOoJbHOTO TPEYTroJbHUKA.

6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUTrOHOMETpHUYECKUE (DYHKIIMU
yrioB B 30°, 45° u 60°

6.12 BrivcaHHbBIE M LIEHTPANIBHBIE YIJIBI, YTOJI MEXAY KacaTelbHOW M XOPAOM. YTIJIbI
MEX/1y XOpJIaMU U CEKYILIUMU

6.13 BrnircanHble v onMCaHHbIE YETHIPEXYTOJIbHUKHI

6.14 Bsaumnoe pacnonoxenue qByx okpyxHoctedl. Kacanue okpyxHocreit. O0ue

KaCaTCJIbHBIC K IBYM OKPY>XHOCTIAM
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9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
6 ['eomerpus
6.1 Cunyc, xkocunyc, Tanreuc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronbHukoB. TeopeMa KOCHMHYCOB M TeopeMa CHHYcOB. Peienue
IIPAKTUYECKUX 3aJa4 C UCI0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [TpeoOpazoBanue momobwusi. [1og00me COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 MpOU3BENECHUH OTPE3KOB XOpJl, TEOPEMbL O NPOU3BEACHUH OTPE3KOB
CEeKYIIMX, TeopeMa O KBajipaTe KacaTeJIbHOH
Bekrop, mimHa (MOAYNb) BEKTOPa, COHANPABIECHHBIE BEKTOPHI, MPOTHUBOIMOIOXKHO
65 HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olnepaluu Haja BeKTopaMu. Pa3zjoxkeHue BekTopa IO JBYM HEKOJIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel Bektopa. CkajlsipHOE€ NPOU3BEIEHUE BEKTOPOB, NPUMEHEHHE IS
HaXOXKJCHUS JJIUH U YIJIOB
JlexapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YPaBHEHHUs INPAMONW U OKPYKHOCTH B
6.7 KOOp/IMHATaX, IepeceyeHre OKPYKHOCTeH U MpsMbIX. MeToJl KOOpAMHAT U €ero
IPUMEHEHNE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 Jnvna OKPYKHOCTH. I'pagycHas u paaviaHHas Mepa yria, BBIYUCICHUE JUIMH JYT
OKPYKHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, CErMeHTa
6.11 JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM Guryp (sseMeHTapHble
npencrasienust). [lapamiensHelii nepenoc. [ToBopot
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6. MPOBEPSIEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/JIbHOW MPOrpaMMbl OCHOBHOI'O 001IIer0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBarb MOHATHSMHU: MHOXECTBO, IOJAMHOXECTBO,
Olepaluy HaJl MHOXXECTBAMH;, YMEHHE OIEPUPOBATH MOHATHIMHU: Trpad,
CBS3HBIM Tpad, OepeBO, IUKI, MPUMEHATh HUX NpU pEHICHUU 3a/1ad;
YMEHHUE UCMOIb30BaTh Ipaduieckoe NpPEACTABICHUE MHOMXECTB IS
OMMCaHUsl PEaJbHbIX NPOLECCOB W SIBICHUM, NPH PELICHUM 3a/ad U3
JIPYTUX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh IMOHATHAMU: OIIPEACIICHHE, AKCUOMa, TeopeMma,
J0Ka3aTeNbCTBO; YMEHME  paclo3HaBaThb HUCTHHHBIE U JIOXKHBIE
BBICKA3bIBAHUsA, IPUBOAUTH IPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMS BBICKAa3bIBAHNUN

YMeHue onepupoBaTh NOHATHAMM: HATypaJlbHOE 4YHUCIO, INPOCTOE U
COCTaBHOE  YHUCIO, JEIUMOCTb HATypaJbHBIX 4YHUCEN, IPU3HAKU
JIETUMOCTH, UEJI0e YHCIO, MOAYJIb 4YHCia, OOBIKHOBEHHas IpoOb U
JecATU4Has JIpoOb, CTaHIAPTHBIM BMJ 4YHCIA, PaAlMOHAIBHOE 4YHCIIO,
MppaIMOHAIFHOE YUCIIO, apu(METHUECKUI KBaIpaTHBIA KOPEHb;, YMEHUE
BBINIOJIHATD JIEHUCTBUS C YUCIIAMM, CPABHUBATH U YIOPAAOYMBATH YHUCIIA,
MPEACTABIIATh YUCIA HAa KOOPAMHATHOW IPSAMOM, OKPYIJIATh 4YHUCIHA;
YMEHUE A€NIaTh IPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYUCICHUN

YMeHue ornepupoBarh IOHATUSAMHU: CTENEHb C LEIbIM II0Ka3aTelleM,
apudMeTUYECKUl KBaJpaTHBIM KOpPEHb, MHOTOWIEH, airedpandeckas
Ipo0Ob, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEeHH OOJbIle
€IMHUIIBI; YMEHHUE BBITIOJHITH pacu€Thl 1o (opmynaM, npeodpa3oBaHUs
LENBIX, APOOHO-PAIIMOHANBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSIMHU,
pa3OoKEHUE MHOTOYIEHAa HAa  MHOXUTEIM, B TOM 4YHCIE C
HCIONIb30BaHWEM (OpMyN pa3HOCTH KBaJIpaToB U KBaJpaTa CyMMBI U
pa3HOCTH

YMeHue onepupoBaTh MOHATHSMH: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM  MEPEMEHHOW, YHUCIOBOE  HEPABEHCTBO, HEPABEHCTBO  C
MEpEMEHHON; yMEHWE pelaTh JIMHEHHbIE M KBAJIpaTHbIC YpaBHEHHS,
JIpOoOHO-pallMOHANILHBIE YPAaBHEHUS C OJIHOM MEePEeMEHHOM, CUCTEMBI IBYX
JIMHEMHBIX YpAaBHEHWI, JIMHEWHBIE HEPABEHCTBA W UX CHCTEMBI,
KBaJlpaTHbIE W  JIPOOHO-palliOHalbHBIE HEPAaBEHCTBA C  OJHOMU
MEepPEMEHHOM, B TOM YHUCJI€ NPU PELICHUH 33/1a4 U3 APYrUX MPEAMETOB U
MPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BAaTh KOOPAMHATHYIO NPSIMYIO U
KOOPJIMHATHYIO IUIOCKOCTh JJISi H300pa)K€HUs pelIeHUuN ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMM: (QYHKIMSA, Tpapuk (YHKUUHU, HYITU
(GYHKIMH, TTPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHWS,
yObIBaHUSI, HauOOJbIIEE M HaWMEHbINEe 3HAYCHHUS (DYHKIUU; yYMEHUE
OIIEpUPOBATh TOHATUSAMH: TpsIMasi TPOIOPIHUOHANBHOCTD, JHMHEIHAS
¢byHKuMsA, KBaapaTu4yHas (QYHKLIUSA, OOpaTHas MPONOPIHOHAIBHOCTS,
nmapabona, rTumepOoyia; yMeHHWe CTpouTrh rpaduku  GYHKIHH,
WCIOJb30BaTh TpauKU JJsl ONpelesieHHs CBOWCTB IPOLIECCOB U
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3aBUCUMOCTEH, Ui pemieHus 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
peayIbHOM >KM3HHM; YMEHHUE BBIpaXaTb (popMmysiamMu 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU

YMenue OIICpHUPOBATH IIOHATUAMMU: IoCJICA0BATCIbHOCTD,
apupMeTHyecKas U TeOMEeTpUUECcKasi IPOrpeccuy; YMEHHUE UCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBHOCTEH, POPMYIIBI CYMMBI M OOIIETO YiIEHA MPH
peleHnH 3a7ad, B TOM YHUCIe 3a/a4 U3 APYrHX y4eOHbIX IPEAMETOB U
peanbHON KU3HU

YMeHue pemaTh 33a4M pa3HbIX THIIOB (B TOM YHCJI€ Ha MPOLEHTHI, A0JIN
W YacTH, ABIKEHHE, PaboOTy, IIeHy TOBAapOB M CTOMMOCTh MOKYIOK MU
yCIIyT, HAJIOTH, 33Ja4d U3 00JacTH YIpPaBICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAaMM); YMEHHE COCTaBJISATHh BBIPAKCHHS, YpaBHEHHs, HEPABEHCTBA
U CHUCTEMBI 110 YCJIIOBHMIO 3a/1ayd, UCCIIENOBATh IIOJIYYEHHOE pEILIECHUE U
OLIEHMBATh MIPaBJI0N0I00HOCTH MOITYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBath NOHATHIMHU: (UTYpa, TOUKA, OTPE3OK, PsIMast, JIyd,
JIOMaHasi, Yroji, MHOIOYI'OJbHHMK, TpPEyrojbHHK, PAaBHOOEIAPEHHBIH U
PaBHOCTOPOHHUH  TPEYrOJIbHUKH,  IPSMOYIOJbHBIH  TPEYroOJbHUK,
MeauaHa, OMCCEKTpHCa W BBICOTa TPEYroJbHUKA, YEThIPEXYTOJIbHUK,
napajiesiorpaMM, — poM0O,  TpPSAMOYTOJIBHUK,  KBaJapar, Tparenus;
OKPY)KHOCTb, KpYT, KacarelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢durypamu; yMeHHE pemiaTh 3aJadyd, B TOM YHCIIE W3 IOBCEIHEBHOMN
KHU3HM, Ha HAXOXKJICHME TE€OMETPUYECKHX BEJIMYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB QUryp u (akToB

10

YMeHue omnepupoBaThb TMOHATHUAMHU: PaBEHCTBO (Uryp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MapauIEIbHOCTh U NMEPIEHANKYISAPHOCTh MPSAMBIX, Yroj
MEXAYy NpSMbIMHU, NEPHEHIAUKYJSAp, HAKJIOHHAs, MPOEKIus, Moaoldue
¢uryp, nogoOHbIE TPEYrOJIbHUKH, CUMMETpPUS OTHOCHUTEJIIBHO TOYKU M
MpsIMOW; YMEHME paclo3HaBaTb PaBEHCTBO, CUMMETPUI0O U Tojo0ue
¢uryp, mapaieNbHOCTh M NEPHEHAUKYISAPHOCTb  HPSIMBIX B
OKpY’KaIoIlleM MUpe

11

YMenmne OIICPHUPOBATH MOHATUAMU: NJIMHA, PACCTOAHUC, YTOJI (BGJ’II/I‘-II/IHa
yria, CHHYC M KOCHHYC yIJIa TpEyroJbHHKa), TIUIOIMAab; YMEHHE
OLICHUBATh pa3Mephl MpPeIMETOB M OOBEKTOB B OKPYKAIOIIEM MHUDE;
yYMEHHE MPUMEHSATH (HOPMYIIBI IEPUMETPA U TUIOIIA U MHOTOYTOJbHUKOB,
JUTMHBI OKPYXXHOCTH W TUIOMIAJAW Kpyra, oObeMa MPSIMOYTOJIbLHOTO
napajieJienunesa;  yMEHUE  NPUMEHATh  NPU3HAKM  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpPEYTrOJbHHKA, TEOPEMY
[Mudaropa, TPUrOHOMETPUYECKHUE COOTHOIICHUS ISl BHIYUCICHUS JJIVH,
pacCTOSHUH, TIJIOIIAICH

12

YMmenue u300paxaTh IUIOCKHEe (QUTYpBl M UX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBI UYEPTEKHBIX
WHCTPYMEHTOB M  JJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WM
CHMBOJIbHOMY OIHCAHUIO

13

YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMa KOOPJIUHAT;
KOOpJAWHATBl TOUYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEIEHNE BEKTOpA Ha
YHCIIO, CKaJIPHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPJAUHATHI JJI PEACTABICHUS JaHHBIX U PELICHUs 3a1a4, B
TOM YHCIIE U3 IPYTUX YYEOHBIX MIPEIMETOB U pEalbHOMN KU3HU

14

YMeHue omnepupoBaTh TMOHATUSIMU:  CTOJOMKOBBIE U KPYTOBBIE
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15

JrarpaMMbl, TaOJIHLIBI, cpeHee apupMeTnyeckoe, MeIuana, Hanbopliee
Y HauMEHBbIIee 3HAYCHNUS, pa3Max YUCIOBOro HabOpa; yMEHUE U3BIICKATh,
WHTEPIPETHPOBATh U NMPEoOpPa30BbIBATh HH(OPMAIIHIO, TPEICTABICHHYIO
B TabnuMmax W Ha JUarpaMMax, OTPaXKalol[yl0 CBOHCTBA W
XapaKTEPUCTHKH pealbHBIX MPOLIECCOB U SBJICHUN; YMEHUE PACIIO3HABATh
M3MCHYMBBIC BEIMYHMHBI B OKPYKAIOILIEM MUPE

YMeHune ornepupoBaTh TOHATHSAMHU: CIYYalWHBIA OMNBIT (CIy9alHBINA
JKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTAPHBIA  HCXOJ)
CIIy4aiflHOTO OIbITa, CIy4YaiiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOMUTh  BEPOSITHOCTH  CIy4YalHBIX COOBITM B  ONBITax C
PaBHOBO3MOXKHBIMH ~ JJICMEHTAPHBIMU  COOBITUSIMU; YMEHHE peIlaTh
3aladyd METOJOM OpraHM30BaHHOIO Iepedopa U C HCIOJIB30BAHUEM
MpaBUjia YMHOXKEHMs; YMEHHE OIICHUBATh BEPOATHOCTU peaTbHBIX
COOBITUI U SIBIIGHUH, MOHHMMATh POJb MPAKTHUYECKHU JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN B OKPYXKAIOIIEM MUPE U B JKU3HH; 3HAKOMCTBO
C TIOHSITHEM HE3aBHUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIHX
YHUCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BBIOMPATh MOAXOMSANINN WM3YyYCHHBIA METOJ IS PEIICHUs
3a7a4¥, MPUBOJUTH MPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
NPUPOAE M KU3HU, PACIO3HABATh IPOSBICHUE 3aKOHOB MAaTeMaTUKU B
HCKYCCTBE, ONHUCHIBaTh  OTACJIbHBIE  BBIJAIOIIMECS  PE3YJbTAThl,
MOJYyYCHHBIE B XOJI€ PA3BUTHUS MATEMATUKU KaK HayKd, IPUBOJUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OT€UYECTBEHHOU U
BCEMHUPHON UCTOPHUH
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7. NIEPEYEHbB 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uenble uncina. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHUOAMUYECKHUE
Ipodu
1.3 PanmonaneHbie yncna. ApudmMeTndeckue onepannuy ¢ palidoHaIbHBIMH YUCIIaMU
14 HevictButenbHple 4ucia. ApuPMETHYECKHE OINepaluu C JACHCTBUTEIHHBIMHU
YHUCIaMU
15 [TpubmmxEénnpie BBIMHCICHUSA, TPABHIA OKPYIJICHHS, TPHKHAKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckne BhIpaXKEHUs
2.1 bykBeHHBIE BhIpaKeHUs (BBIPAKECHHS C IIEPEMECHHBIMU )
29 Crenenp ¢ mensiM mokaszareneM. CTemeHb C PAalMOHAIBHBIM ITOKA3aTeNeM.
CBoiicTBa cTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1po0b
25 Apudmernueckuii KOpeHb HaTypaJlbHOH cTeneHu. JlelicTBus ¢ apuMeTHUECKUMU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS 1 HEPABCHCTBA
31 Llensie u ApoOHO-pallMOHaNbHbIE ypaBHEHHs. CHCTEMBI M  COBOKYIHOCTH
ypaBHEHHIA
39 Lemnbie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TekCTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
5 OYHKII
OyHK1Ms, criocoOsl 3ananus GyHkuuu. I'padux ¢pynkmuu. O6nacte onpeneneHus
U MHOXecTBO 3HaueHWd  ¢yHkimuu. Hymm  dyakmuu.  [lpomexyTtku
5.1 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBl H
MUHUMYMBI (yHKuuu. HawuGonbiiee W HauMeHbIlee 3HAYCHHE (PYHKIMH Ha
IPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GuUrypsl 1 UX cBOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHIUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenmne reoMeTpruuecKux BEIMUYUH
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7.6

BekTops! Ha IIII0CKOCTH

8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOuHaropuka
8.4 MHoxecTBa
8.5 I'padnr
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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