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HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX Pa3/eJOB UIKOJbHOW MaTeMaTHKH,
UMEIOIINIA CBOEH IEJIbI0 00ECTIeUnTh M3y4YeHHE CBOMCTB U pa3MepoB (QUTYp, UX
OTHOLIEHW W B3aMMHOE pACHOJIOKEHUE, OMNUPAETCS HA  JIOTUYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHusi reoMeTpuu Ha ypOBHE OCHOBHOIO
o0rmiero oOpa3oBaHUsI 3aKITIOYAETCS B TOM, YTO OOYUYAIOIMIUNUCS YIUTCS TPOBOJAHTH
JIOKa3aTeIbHbIE PACCYKCHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, TOKa3bIBATh
UCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJIUTH
pacCcyk I€HUs «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT I[PU3HAKOB,
bopMyITUpOBaTh OOPATHBIE YTBEPKICHUS.

Btopoii 1enpi0 u3ydeHUs TEOMETPUU SBJISIETCS HCMOJb30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWH KAaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOMIMXCS B peanbHOM >ku3HU. OOydvarouuicss JOMKEH HayYUThCA
OTIPEJEIUTh TEOMETPUUECKYIO (PUTYpy, ONMHUCATh CIOBAMHU JIaHHBIA UYEpPTEXK WU
PUCYHOK, HAWTH IJIONIaJb 3€MEJIBLHOIO YUacTKa, PACCUUTATh HEOOXOUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabelisi Wiu TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUMCIUTEIIbHAS JIUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu peleHur 3aay MPAKTUYECKOTO XapakTepa OOYyYarolUNUCS YUUTCS CTPOUTHh
MaTeMaTUYeCKHEe MOJIEIM pEANbHBIX JKU3HEHHBIX CHUTyalui, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATD aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaitHe BaxkHO TOAYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMH yYEOHBIMHU
peIMeTaMH, MOTUBUPOBATH UCIIOJIb30BATh ONPEACIICHHUS] TEOMETPUUECKUX (DUTYD
U TIOHSATHUH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX yMEHUW B (U3UKE U
TEXHUKE. OTH CBS3M HauOosiee sSpKO BUAHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue CoOOTHOLIEHUA», «Meron xkoopauHat» u «Teopema
[Tudaropar.

YueOnbiii Kypc «l'eoMeTpus» BKIIOYAST CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢urypsl U uX cBoWcTBay, «U3mepenue
TCOMETPUYECKUX  BEIUYUH», «JleKkapToBbl KOOpPAWMHATHI Ha  IUIOCKOCTH,
«Bekrtopsl», «JIBrxkeHus miockoctn», «IIpeodpa3oBaHus nogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefieni0), B 8 kitacce — 68 yacoB (2 yaca B HeJeN0), B 9 kinacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPKXAHME OBYUYEHUSA
9 KUIACC

Cunyc, kocuHyc, TaHreic yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIbI MPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopemMa KOCHHYCOB B TEOpEMa CUHYCOB. Pemenne
IIPAKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaobust. [logobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKyLIUX, TEOPEMA O KBAJAPATE KACATEIBHOM.

Bektop, mnuHa  (MOIynb) — BEKTOpA,  COHAINpaBIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIl€pallud HaJ BEKTOpaMHu. Pa3jnoxkeHue BekTOopa IO JBYM
HEKOJUIMHEAapHbIM BeKkTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE VISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTU. Y PaBHEHHS MIPSMOUN U OKPYKHOCTH B
KOOpAMHATaxX, IIEPECEUYECHUE OKPYKHOCTEM M NpsMbIX. MeTox KoopauHaT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPY)KHOCTU. ['paycHas u pagraHHas
Mepa yIJia, BBIUMCICHHE JUIMH JOyr OKpykHOcTeu. [lmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUsl TUIOCKOCTH M BHYTpPEHHHE CUMMETpuu Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [ToBopor.



IJTAHUPYEMBIE PE3YJIBTATHI OCBOEHUA HHPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yJbTaThbl OCBOCHHSA IIporpaMMbl  y4eOHOro  Kypca
«l'eomeTpus» XapaKTEpU3yIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHHUE:

MPOSIBJIEHUEM MHTEpeca K MPOILJIOMY U HACTOSAIIEMY POCCUMCKON MaTEMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JTIOCTHUKEHUSIM POCCUUCKUX MATEMATUKOB U POCCHMCKOMN
MaTeMaTHYE€CKOM IIKOJIbI, K MCMHOJIb30BAaHUIO ATUX JOCTHXKEHUHN B JPYyTIMX HayKax U
MPUKIIAJIHBIX chepax;

2) rpa:xkIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEW TpaKJaHWHA W PeaM3aIlifl ero
IpaB, MPEJICTABICHUEM O MATEMAaTHUYECCKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IMUIHBIX
CTPYKTYp, SBJIICHHH, MPOIEAYyp TPaKJIaHCKOro oOIiiecTBa (HampuMep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO OTUYECKUX NPOOJEM, CBSI3aHHBIX C
NPaKTUUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKU, OCO3HAHWEM BaXKHOCTH MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JICITEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3ajaad
MaTe€MaTH4YE€CKOM HAIpPaBJIC€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTE€MaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUU BCEM KU3HU I YCHEITHOW mMpodecCUOHAIBHOM
NEATeNIbHOCTY W Pa3BUTUEM HEOOXOJUMBIX YMEHHUW, OCO3HaHHBIM BBIOOPOM U
IIOCTPOCHUEM HHIUBHAYaJIbHOW TPAacKTOPHUU 00pa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY H  3CTETHYECKOMY  BOCIPHUSITHUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, pPEIICHUH, pacCyXIACHUW, YMCHHIO BHICTHh
MaTeMaTHYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O IO3HAHMS:

OpUEHTaluMel B JACSATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
NpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS UYEJIOBEKA, MPUPOJLI U
oOmecTBa, TMOHMMAaHMEM MAaTEMaTUYECKOW HAyKHM Kak cQepbl YelnoBEeUeCKOu
JEATeIBHOCTH, ATANOB €€ Pa3BUTHS M 3HAUYUMOCTH ISl PA3BUTHS IMBUJIM3AIUH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHMKM M MAaTeMaTUYE€CKOW KYJIbTYpOMl KaK CpEICTBOM
MO3HAHUS MHpA, OBJIAJACHUEM MPOCTCUINIMMH HaBBIKAMH HCCJEI0BATEIHCKOM
JIeSITETLHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOJyYHUs:

TOTOBHOCTBIO TPUMEHATH MaTeMaTHYECKUME 3HAHUS B MHTEPECax CBOETO
3I0pPOBBS,  BEIEHHUS  30pOBOTO  oOpa3a  JKM3HM  (30pOBOE  MUTaHHE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pEryJsipHas pu3ndeckasi akTUBHOCTb ),
c(hOpMUPOBAHHOCTHIO HaBbIKA pehIeKCUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TAKOI0 )K€ IIpaBa APYroro Y¢I0BEKa,

7) 3ko10rNYECcKOe BOCTIMTAHME:

OpUEHTallMEe Ha MPUMEHEHHE MATEMaTU4YEeCKUX 3HAHMW JUIsl pelIeHMs 3a7ad B
00JIaCTH COXPAHHOCTH OKPY>KaIOIIEH Cpe/ibl, INIAHUPOBAHUS MMOCTYNKOB U OLEHKH UX
BO3MOXHBIX TOCIEACTBUN I OKPY’KaKOIIEW Cpenbl, OCO3HAHUEM TIJI0OATBHOIO
XapakTepa dKOJOTHYECKUX IpoOJieM U MyTel X peleHus;

8) apanTanusi K M3MEHAIMMCSH YCJIOBHSIM COLHMAJIBLHON M NPHPOIAHOMH
cpenbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSIX HEONPEAENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOE€M KOMMETEHTHOCTU YEpPe3 MPAKTUYECKYIO NEATEIbHOCTb, B TOM YHUCIE
YMEHHUE YUHUTHCS y APYTUX JIOJEH, TPUOOpPETaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HaHUI, B TOM 4YHUCIE
bopMyIMpOBaTh UAECH, NOHATHUS, TUNOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIE
paHee  HEU3BECTHBIX, OCO3HaBaThb JACPUIUTBI  COOCTBEHHBIX 3HAHUH WU
KOMITETEHTHOCTEM, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPeOYyIOUIUH KOHTPMEpP, KOPPEKTUPOBATh MNPUHHMAEMbIC
pemieHuss W JAeMcTBUs, (OpPMYJIHMPOBATh M OLIEHUBATh PUCKU U IOCIIEICTBUS,
(bopMHUPOBATH OMBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3naBaTebHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue aeicTBus:

e BBIBILITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKHX
OOBEKTOB, TOHATUN, OTHOUIEHHM MEXIy NOHATUAMH, (QOPMYIUPOBATH
ONpeAeNeHUs]  MOHATHM,  yCTaHaBIMBaThb  CYIIECTBEHHBIM  IpHU3HAK
KJaccu(uKauuMy, OCHOBaHUA MJid OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IIPOBOJIMMOTI0 aHAJIN3a;



BOCIIpUHUMATh,  (OpPMYJIHpPOBaTb U  INPeoOpa3OBBIBATH  CY)KJCHUS:
yTBEPAUTEIbHbIE W OTpUUATENbHbIC, €IWHUYHBIE, YacTHbIE M 0OIIue,
YCIIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B
(akTax, JAHHBIX, HAOJIOJEHUSAX U YTBEP)KICHUSAX, IIpearaTb KpUTEpUu s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JeNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
VMHJYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3dupaTh J0Ka3zaTelnbCTBA MATEMAaTHYECKUX YTBEPKACHUU (MpsSMblE M OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECJIOXKHBIE JIOKa3aTesIbCTBA
MaTeMaTU4YeCKUX (PaKTOB, BHICTPAUBATh apPIyMEHTALMIO, TPUBOJAUTH IPUMEPHI
Y KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pelieHus y4yeOHOW 3ajadu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHHUs, BbIOMpATh HaumOoJee NOAXOMAMMNA C  YUYETOM
CaMOCTOSITEJIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbCKue AeCTBUA.

WCITOJI30BaTh BOIPOCHl KaK HWCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHUS,
dbopMyIMpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOpPEUYHE, MpoOIeMy,
CaMOCTOSITENILHO yCTaHABIUBAThL HCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH TI0 CAMOCTOSITENIPHO  COCTABJICHHOMY IUIaHY  HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBINIOE WCCIAEAOBAHHUE IO YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCIMOCTEH 0OBEKTOB MEXKIY CO00ii;
CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJBI 1O pPe3yJbTaTam
NPOBEJACHHOTO HAONIOJCHUS, WCCIICIOBAaHUS, OIIGHWBATh J[OCTOBEPHOCTH
MOJTYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TaKKe BBIIBUTATh
MIPEAMOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTh HMHGPOpPMALIMM, JIAHHBIX,
HEO0OXOAMMBIX JJI PELICHUS 3a]a4H;

BbIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATH3UPOBATh M  HUHTEPIPETUPOBATH
MH(POPMAIUIO PA3IMYHBIX BUA0B U (OPM IIPEICTABICHHUS;

BbIOMpATh (OpMY MpEACTaBICHUS UHPOPMALIMK U UJUTIOCTPUPOBATH PEllIaeMble
3a/layu CXeMaMHM, TuarpaMmMamMu, HTHOU rpaukoi U MX KOMOUHALIMSIMU;
OLICHHMBATh HAA&KHOCTh HMHGPOPMALMK MO KPUTEPUSIM, NPEIIOKECHHBIM
YUHUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIHHO.

KoMMmyHnKaTHBHBbIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUS:



BOCTIIpUHUMATh U (HOPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSAMH U
[eJIIMHA OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)XXaTh CBOKO TOUKY 3PEHHUS B
YCTHBIX U TUCBMEHHBIX TeKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHS 3a0a4H,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTaT;

B XOJi¢ OOCYXXJEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOil TEMBI,
npoOJIieMbl, pelmaeMoi 3ajadd, BBICKA3bIBaTh WJCH, HAIlCIEHHBIE Ha IOMCK
pEIleHNsI, COTIOCTABMIATh CBOU CYXXACHHS C CYXIECHUSMHU JAPYTUX YIACTHHUKOB
auanora, 0OHapyKUBaTh Pa3INUKUe U CXOJCTBO MO3UIIHM, B KOPPEKTHOU popme
(GopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHIS;

NPECTABNIATh PE3yNbTAaThl PEIICHHUS 3a/Jadyd, dKCIIEPUMEHTA, MCCIEIOBaHN,
MPOEKTa, CaMOCTOATEIHHO BHIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3ajad
MPE3eHTALNU U OCOOCHHOCTEH ayAUTOPUH;

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAITHLHON
paboTHI pU PEIICHUH YUYEOHBIX MATEMATUIECKUX 3a71aY;

NPUHAMATH [€Jh COBMECTHOH JCSATEILHOCTH, IIAaHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboThl, pacpeaensTh BUIbl pad0T, JOTOBAPUBATHCA, 00CYKIATh
MPOIIECC U PE3YIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIIOBBIX (popMmax paboThl (00CYyKaeHUSI, 0OMEH MHEHUSIMU,
MO3TOBbIC IITYpPMBI W JIpYTHE), BBIOJHATH CBOK YacTh pabOThl U
KOOPAMHHUPOBATH CBOM JEHCTBHUS C APYTMMHU YJIE€HAMH KOMaHJbI, OIEHUBATH
KauyeCcTBO CBOETO BKJIaAa B  OOMMH MPOAYKT MO  KPUTEPHUAM,
chopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOICUCTBHSI.

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe NeiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJrOPUTM pelIeHus 3ajaud (Wih ero
4yacTh), BbIOMpATh CHOCOO pEIIeHHs € YYETOM HMEIOIIHUXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
perieHuii ¢ yaéToMm HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIa/IETh CIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJISI MpoLEecca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MNPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH INPU PELICHUU 33/1a4H,
BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEINBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTAaTa IEATEIBHOCTH IOCTABICHHON LENU H
YCIOBUSIM, OOBSCHSTh NPUYUHBI JOCTIKCHHUS WM HEIOCTWIKEHHS IIeJH,
HaxXOJUTh OIMKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 9 kjacce oOydaOIMiCS TMOJXYYUT CIEAYIOIIHNE
IpeaIMEeTHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETpHUYECKUE (DYHKIIMU OCTPBIX YTJIOB, HAXOAUTD C UX MIOMOIIBIO
pa3iuyuHbIe 3JIEMEHTHI MPSMOYTOJIBLHOTO TPEYTOJbHUKA («PEIIeHUE MPSIMOYTOIBHBIX
TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO KalbKyJIsATOpA) JJIWHBI M YIJIBI IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbcs (GopMysnamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JJIsl HAxXOXICHHWS COOTHOIIEHUH MEXAy TPUTOHOMETPHUECKUMHU
BEJIMYMHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHMHYCOB Ui HAaXOXIACHUS Pa3IUUYHbBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIBbHUKOBY ), IPUMEHATh UX MIPHU PEIICHUU
TeOMETPUUYECKUX 3a7a4.

Brnagers nmoHaTusMu npeoOpa3zoBaHUs MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Guryp. [loap30BaThest cCBOMCTBAMU MO00US TPOU3BOIBHBIX GUTYD, YMETh
BBIYUCIIATh JUIMHBI U HAXOIUTh YIJIbl y MOAOOHBIX (uryp. [IpumeHsTs cBoicTBa
noo0us B MPaKTUUYECKUX 3a7adax. Y METb IPUBOJUTH MIPUMEPHI OI00HBIX GUTYD B
OKpY>KalolleM MHUpe.

[Tonmp30BaThCsl TEOpEMaMU O MPOU3BEICHUU OTPE3KOB XOPJH, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, IMOHWMATh WX TEOMETPUUYECKUUA U (PU3NYECKUi
CMBICII, IPUMEHSTh UX B PELICHUU T€OMETPUUECKUX U Ppu3nueckux 3aaay. [[puMeHsTsb
CKaJISpHOE MPOU3BEJCHUE BEKTOPOB ISl HAXOXKICHHUS ITMH U yTJIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT Ha MIOCKOCTH, IPUMEHSTH €T0 B PEIICHUN
reOMETPUUYECKUX U MPAKTUUYECKHX 3a]1au.

Bragets noHATHSMU TPaBUILHOTO MHOTOYTOJIbHUKA, JJTMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PaJMaHHON MEpHI yTiia, YMETh BBIYUCIIATH TUIOMIAb
Kpyra u ero yacteid. [[puMeHsTh mosry4eHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonuthk ocu (W1 HEHTPBI) CAMMETPUU QUTYP, TPUMEHSThH ABUKEHUS
TUIOCKOCTH B MPOCTEHIIINX CITyJasiX.

[IpuMeHsTh Moy4YeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMaTHYECKHUE MOJIEIH
JUIA 33]1a4 peaIbHOM JKU3HHU U TPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS C
NpUMEHEHUEM 000U U TPUTOHOMETPUUECKUX (QYHKIUH (TIOIb3YsICh, T/Ie
HEO0OXO0IUMO, KAJIbKYJIITOPOM



9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM udpossbie
Ne ni/m pasi Konrpoabubsie IIpakTHyeckue (uidpp )
NMPOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypcbl
Tpuronomerpus. TeopemMbl KOCUHYCOB U bubnuoreka IIOK
1 16 1
CUHYyCOB. Pemienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[Tpeo6pa3zoBanue nonodus. Metpudeckue bubnmoreka [JOK
2 10 1
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmnoreka [JOK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTHU 9 1 bubmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
II .
;| e oo | BiGorra 0K
py m Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaeit
bubmnoreka [JOK
6 JABHOKCHHA NI10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 06001IIEHNE, 7 2 bu6mmoreka [{JOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/7f4lal2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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ITIOYPOYHOE INTAHUPOBAHUME

9 KIIACC
Konn4yectBo yacos I DJIEeKTPOHHbIE
ara
Ne T Kourpoas IIpaxkruuec uugposbie
eMa ypoka H3y4eH
n/n Bcero HbIE KHe st o0pa3oBartejibHbIE
padoThbI padoThbI pecypcbl
1 OrnpezesieHne TPUTOHOMETPUUECKUX 1 bubnmnorexa [JOK
¢ynxkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
bu6nuoreka [JOK
2 DOpMyJIbI IPHBE/ICHHS ! https://m.edsoo.ru/8al424bc
bubmuoreka [JOK
3 Teopema kocurycos 1 https://m.edso00.ru/8a14336¢
but6mmoreka [JOK
4 Teopema kocuiycos 1 https://m.edsoo.ru/8al424bc
bu6nunoreka [JOK
> Teopema kocuHycos ! https://m.edsoo.ru/8a142d5e
bubnuoreka [JOK
6 Teopema curycon ! https://m.edsoo.ru/8al42e8a
but6mmoreka [JOK
! Teopema curycos ! https://m.edso00.ru/8a1424bc
bubnunoreka [JOK
8 Teopewma criycos . https://m.edsoo.ru/8al424bc
9 Haxosxnenue 1yiiH CTOPOH U BEJIUYUH yTIIOB 1 bubnmnorexa [JOK
TPEYTrOJbHUKOB https://m.edso00.ru/8a1430b0
10 Pemenue TpeyronbHUKOB 1 bubmmorexa [JOK

https://m.edsoo.ru/8al42ac0
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bubmuorexa [JOK

1 Peutertie TpeyrofbHimion https://m.edso0.ru/8al42ac0
12 P < but6mmoreka [IOK
CHICHHC TPEYTONBHUKOB https://m.edsoo0.ru/8al42ac0
13 P CVIONBHUKOR bubmnoreka [IOK
CHIEHHE Tpeyro https://m.edsoo.ru/8al42ac0
[IpakTryeckoe NpUMEHEHUE TEOPEM bu6muoteka [JOK
14 _
CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
[IpakTuueckoe MpUMEHEHUE TEOPEM bu6mmoreka [IOK
15 _
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al424bc
KonTponbhas padota no teme "Pemenue bubnuoreka [IOK
16 n .
TPEYTrOJbHUKOB https://m.edsoo.ru/8a14392a
bubnunorexa LIOK
17 [TonsTre o nmpeoOpa3zoBaHUM TOA0OMS https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC JIEMEHTHI TTOJT00HBIX bubmuorexa [JOK
¢buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX bu6mmorexa [IOK
¢buryp https://m.edsoo.ru/8al424bc
2 Teopema o HpOHSBC}I:;;I;I (;)Tpee:;i;); xopa, BuGmiorexa LIOK
TeOpeMa O TIPOM3BEIL P N https://m.edsoo.ru/8a14406e
CEeKYILUX, TeOpeMa 0 KBaJpaTe KacaTeJlbHOI
| e o e o B 10K
P P . P . https://m.edsoo.ru/8al441a4
CEKYILUX, TEOpEMa O KBaJApaTe KacaTeIbHOI
n | a0 B 10K
p P A P . https://m.edsoo.ru/8al442da
CEeKYILUX, TeOpeMa 0 KBaJpaTe KacaTelbHOMI
93 [IpumeneHnne TeopeM B peLIEHUU bu6muoreka [{IOK

TCOMCTPHUICCKUX 3adaY

https://m.edso0.ru/8a143f06
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[IpumeneHne TeopeM B pELIEHUU bu6muoreka [IOK
24
reOMETPUYECKUX 3a]1a4 https://m.edso00.ru/8al443fc
o5 IIpuMeHeHHE TeopeM B peLeHUN bubmuoreka [{IOK
reOMEeTpUYECKUX 3a1a4 https://m.edso00.ru/8a144578
KonTponbhas pabota no teme
26 "1 ;§6 a3013aine noxo0usi. Metpudeckue bubmorexa HOK
peobp A oy P https://m.edsoo.ru/8al447a8
COOTHONICHUS B OKPY>KHOCTHU
97 Onpenenenre BeKTopoB. Ouznueckuii u bu6muoreka [IOK
reOMETPUUYECKUN CMBICI BEKTOPOB https://m.eds00.ru/8a144960
CrnoxeHue 1 BBIUUTAHUE BEKTOPOB, bubnmnorexa [JOK
28
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, bubmuoreka [{IOK
29
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edso0o.ru/8a144d52
CI10’)keHHE ¥ BBIYMTAHUE BEKTOPOB, bubnuorexa [JOK
30 _
YMHOXE€HHME BEKTOpPA HA YHUCIIO https://m.edsoo.ru/8al424bc
Paznoxenue BexkTopa 1o ABymMm bubnmoreka [JOK
31 _
HEKOJUIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8al424bc
but6mmoreka [JOK
32 Koopaunarer sexropa https://m.edsoo.ru/8al44fbe
33 CkansipHO€ MPOU3BE/IEHUE BEKTOPOB, ET0 bubnuotexa [JOK
IIPUMEHEHUE JUIS1 HAXO0XKACHUS UIMH U YIJIOB https://m.edsoo.ru/8a14539c
34 CkanspHOe POU3BEICHNE BEKTOPOB, €T0O bubnmorexa [JOK
MIPUMEHEHUE ISl HAXO0XKACHUSA JIJTMH U YIJIOB https://m.edsoo.ru/8a14550e
35 Pemenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB bubmorexa [IOK
s m p https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1a4 ¢ moMoIs0 BEKTOPOB bubimorexa OK
A H p https://m.edsoo.ru/8a1458c4
37 [IprMeHeHne BEKTOPOB IS pEeIIeHNs 3aa4 bubnuoreka [IOK

[1)36370931

https://m.edsoo.ru/8al424bc
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bubmuorexa [JOK

38 KonTponbHas padota o Teme "Bektopsr"” httos://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOYEK Ha bubmuoreka [{IOK
IUIOCKOCTH https://m.edsoo.ru/8al424bc
. bu6nunoreka [JOK
40 ¥ paBHeHHe IpIMOit https://m.edSO(I)l. ru/8al45c48
. bu6muoreka [IOK
41 ¥ paBHeHHe IPAMOH https://m.edsoc&.I ru/8al424bc
bubnmnorexa [JOK
42 ¥ PABHEHIE OKpYAKHOCTH https://m.edsocL).I ru/8a14635a
43 Koopaunats! Touek nepeceyeHust bubmuoreka [IOK
OKPY>KHOCTH U IIPSMOU https://m.eds00.ru/8a146620
MeTo1 KOOpJMHAT NMPH PEIICHUN bubnuotexa [JOK
44 reOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX https://m.edsoo.ru/8al424bc
3a1a4
MeTto1 KOOpAUHAT MPH PELICHUN bubnmoreka [JOK
45 reOMETPUUECKUX 33a/1a4, MPAKTUYECKUX https://m.edsoo.ru/8al424bc
3a1a4
MeTtox KOOpAMHAT NPU PELICHUN bubnmnorexa [JOK
46 TFE€OMETPUUECKUX 3a/1a4, IPAKTUYECKUX https://m.edsoo.ru/8al424bc
3a1a4
47 KonTtponbHas pabota no teme "JlekapToBbl bubnmoreka [JOK
KOOPJIMHATHI Ha TUIOCKOCTH" https://m.edsoo.ru/8a146e0e
48 [IpaBuiIbHBIE MHOTOYT OJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX BJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [{IOK
49 Hucno . Jlnna oxpysxHoCTH https://m.edsoé.I ru/8al472c8
bubnmnoreka [JOK
S0 Hueno x. Jlnnia Okpy>KHOCTH https://m.edSO(I)l. ru/8al4714c
ol JlivHa 1yru OKpy>KHOCTH
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bubmuorexa [JOK

52 Pamnannas mepa yria https://m.edsoo.ru/8al4714c
53 ITnomans kpyra, ceKTopa, CErMeHTa BrbmroTexa HOK
HHab Kkpyra, pa, https://m.edso0.ru/8a147426
54 IImomane kpyra, cekTopa, CerMeHTa Bubmorexa IIOK
Halb Kpyra, pa, https://m.edsoo0.ru/8a147750
55 [lmommane kpyra, cekTopa, cCerMeHTa Brbmiorexa IOK
AL Kkpyra, pa, https://m.edso0.ru/8a147750
56 HOHSITI/IG O IBMXKCHHMU ITJIOCKOCTHU BI/I6HI/IOTCK3 HOK
A https://m.eds00.ru/8a147¢82
57 TTapamrenpHBIH ITIEPEHOC, TOBOPOT Bubmiorexa LIOK
p P ’ p https://m.edso0.ru/8a147f16
58 ITapanienbHbIil IEPEHOC, TOBOPOT Eubmorexa LOK
P p ’ p https://m.edso0.ru/8a147f16
59 TTapajuienbHBIN IEPEHOC, TIOBOPOT Bubmiorexa LIOK
p PEHOC, HOBOP https://m.eds00.ru/8al424bc
60 [MapanensHBIN IIEPEHOC, TOBOPOT Bubmrorexa IJOK
P p ’ p https://m.edsoo.ru/8al424bc
61 [IpumeHeHne BUKEHUI IPU pEeIEHUN bubnmnoreka [JOK
3a7a4 https://m.edso00.ru/8a1480e2
KonTponsHasg pabdora 1mo rema
62 "HH;EHJJ:EIEIB;I:I)\JHOEO HOJITL}I:II/Hz/I BrbmroTexa HOK
P a N https://m.edsoo.ru/8al424bc
OKpyXHOCTb. JIBHIKEHHS TIIOCKOCTH
IToBTOpEHHE, 0000IICHNE, CUCTEMATH3AINS
63 3HaHI/II711) Usme CHI/II:FCOMG NYECKAX ’ Brbmiorexa IIOK
) p P https://m.edsoo.ru/8a148524
BeJIMYMH. TpeyroibHUKH
IToBTOpEHHnE, 0000IIEHNE, CHCTEMATH3A
o P 1 HICHHE, CHOTEMATHAIA bubnuoreka [JOK
64 3Hanuil. [lapannensueie n

NEPIEHANKYJISIPHBIE TIPSIMBIC

https://m.edso00.ru/8a148650
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IToBTOpeHue, 06001IeHNE, CHCTEMATH3aIHs
3HaHUU. OKPYKHOCTb U KPYT.

bubmuorexa [JOK
https://m.edsoo.ru/8a148524

65 1
I'eoMeTpruyeckre NOCTPOCHUS. YTJIbI B
OKPYXKHOCTH
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bubnuoreka [JOK
66 3HaHuH. BrmcaHHbIC U OIIMCAHHBIC 1 https://m.edsoo.ru/8a148524
OKPY>KHOCTH MHOTOYTOJIbHHKOB
bubnnoreka [JOK
o7 Hrorosas konTposbHas pabota L https://m.edso0.ru/8a148920
68 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3AIUS 1 but6mmoreka [{OK
3HaHUH https://m.edso00.ru/8a148524
OBIIEE KOJIMYECTBO YACOB I10 68
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[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0OpasoBaresnbHON TporpamMmsl (9 Kiacc)

['eomeTpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C WX
IIOMOIIIBIO Ppa3InYHbIC JJIEMCHTHI IpsAMOYTOJIbHOTO TPCYTOJIbHUKA
("permeHre TPAMOYTOJIBHBIX TPEYroJbHUKOB"). HaxomuTe (¢ mOMOIIbIO
KaJILKYJISITOpa) JJIMHBL U YTJIbL JJIA HETA0JIUYHBIX 3HAYECHUNI

6.2

ITonb3oBaTbes dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JJISI HAXOXKIAECHUS COOTHOLIEHUN MEXTY
TPUTOHOMETPUYECKUMHU BETMUHMHAMU

6.3

Hcnonb3oBath TEOpEeMBbl CHHYCOB M KOCHHYCOB IS HaXOXICHUS
pPasIUYHBIX DJJIEMEHTOB TpeyrosibHUKa ("perieHue TpeyrojabHUKOB"),
MPUMEHSTH UX TPU PEIICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnagerp mnonsATHSMH 1npeoOpa3oBaHMs MOAOOHUS, COOTBETCTBEHHBIX
3JIeMEHTOB MOA0OHbIX ¢uryp. Ilomb3oBaThecst cBoiicTBaMu momoOus
MIPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH AJUHBI MU HAXOAWUTh YIJIBI Yy
nogo0HbIX ¢uryp. IlpumeHsTs cBolicTBa MOmOOUS B TNPaKTHUECKUX
3ajavyax. YMeTb NPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYp B OKpPY)KAIOIIEM
Mupe

6.5

[lonb30oBaTbcst TeOpeMaMU O TPOU3BEICHUU OTPE3KOB  XOpI, O
IIPOU3BENIEHNHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOI

6.6

[Tonp30BaThCs BEKTOpaMH, TOHUMATh UX TE€OMETPUYECKUN U (PU3NUECKHIA
CMBICJI, TPUMCHATH UX B PCHICHUU I'COMCTPUUCCKHUX U (1)I/I3I/I‘-IeCKI/IX 3ajJa4.
[TpuMeHsITh CKaJIsipHOE MPOU3BEIACHHE BEKTOPOB Ul HAXOXKACHUS JJIUH U
YIJI0B

6.7

ITons30BaThCs MCTOAOM KOOpAWMHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B
PCHICHUU I'COMCTPHUUCCKUX U ITPAKTHYCCKUX 3a]av

6.8

BJ'IE[,Z[eTL HNOHATUAMU IPABUIJIBHOTO MHOI'OYTI'OJIbHUKA, JJIMHBI OKPY’KHOCTH,
JJIWMHBI OYT'W OKPYXHOCTH H pa)II/IaHHOfI MCpPbI yrjia, YMETb BBIYUCIIATH
miomanab Kpyra u C€ro yacTei. HpI/IMeHﬂTL MNOJIYYCHHBIC YMCHHSA B
IMMPAKTUYCCKUX 3aaadax

6.9

Haxoauth ocu winm UEHTPhl CUMMETPUH (PUTYp, HNPUMEHATH ABHKECHUS
IJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

HpI/IMCHHTB MOJIYUYCHHBIC 3HAHU HA MMPAKTHUKE - CTPOUTbL MATCMAaTUYCCKUC
MOJIENIA Ul 3a7iad pEealbHOW JKU3HU W TIPOBOAHMTH COOTBETCTBYIOIIHE
BBIUUCIICHUSI ¢ TPUMEHEHHEM NOJ00US U TPUTOHOMETPHUYECKUX (DYHKIIMHA
(MOMB3YSACH, TA€ HEOOXOIUMO, KaTbKYISATOPOM)




IIpoBepsieMble as1eMeHTHI cosepkanus (9 kiacc)

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
’ TOXIECTBO. DOPMYIBI IPUBEACHUS
6.2 Pemenne tpeyronsHukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemenue
' MIPAKTHUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM T€OPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 ITpeobpazoBanue mogodus. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpou3BeCHUH OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEACHUH OTPE3KOB
' CEeKYIINX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOI
BekTtop, miuHa (MOAYITh) BEKTOpPA, COHAIIPABICHHBIC BEKTOPHI, TIPOTHBOITOJIOKHO
6.5 HAIpaBlIEHHbIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' ornepanuy Haja BeKkTopamu. PasnokeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunater BekTopa. CKalsipHOE MPOM3BEICHHE BEKTOPOB, MPUMEHEHHE IS
' HAXO0XJIEHUS JJIMH U YTIIOB
JlexapToBbl KOOpAWHATHI HA IUIOCKOCTH. YpaBHEHHUS MPSAMON M OKPYKHOCTH B
6.7 KOOpJMHATAX, TIEPECCUCHUE OKPYKHOCTEH W MPSAMBIX. METOJ KOOpJIUHAT U €ro
MpUMEHEHNE
6.8 [TpaBuIIbHBIE MHOTOYTOJIbHUKH
6.9 Jnuna okpyxkHocTH. ['pagycHas u paauaHHas Mepa yriia, BBIYUCIEHUE JUIUH YT
' OKPY’KHOCTEN
6.10 |IDlmomaas Kpyra, CEKTOpa, CETMEHTA
6.11 JIBUKEeHHsI TUIOCKOCTM M BHYTPEHHHE CHMMETpUU Guryp (dJIeMeHTapHbIe
' npeacrasienus). [lapamnensubrit neperoc. [loBopot
[Tporepsiembie Ha OI'D 1Mo MaTeMaTHKe TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeNbHOM MPOTrpaMMBbl
OCHOBHOTO 001I1eTO 00pa30oBaHMUs
Kon [IpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM pPe3yJIbTaTaM OCBOCHHS
IPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILET0 00pa30BaHUs
TpeOOBaHMS Ha ocHoBe ®I'OC
1 YMeHune onepupoBaTh MOHATUSIMU: MHOXKECTBO, MTOJIMHOXKECTBO, OTMEPaLUU




HaJl MHOXXECTBaMH; YMEHHE ONIEpUPOBATh MOHATUSAMU: Ipad, CBSI3HBIN rpad,
JIEPEBO, LIUKJI, IPUMEHATh UX IIPU PEIICHUU 33]a4; YMEHHUE HCIIOJIb30BaTh
rpau4eckoe IpeJICTaBIEHUE MHOXECTB [UId OINUCAaHMUS peallbHBIX
MPOIIECCOB U ABJICHUHN, IPU PEIICHUH 33a4 U3 IPYTUX YUEOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATHUAMM: OIPEIEICHUE, aKCHMOMa, TeopeMma,
JI0Ka3aTelIbCcTBO;  YMEHHME  DPACIO3HAaBaThb  MCTUHHBIE UM JIOXKHBIE
BBICKA3bIBAHUS, IIPUBOAWUTHL IIPUMEpPbl U KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBaHUS M OTPUILIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSAMH: HATypaJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JETMMOCTh HATYPaJIbHbBIX YKCEII, IPU3HAKUA JETUMOCTH,
LeJI0€ YUCII0, MOJYJb YKcia, OOBIKHOBEHHAs IpoOb U JeCATUYHAs APOOb,
CTaHJIAPTHBIA BUJ YUCJA, PALMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
apumMeTHyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBITIOJIHATH IEHUCTBUS C
qucjiaMy, CpaBHHUBATL U YyHOPAAOYUBATH YUCIIA, MPCACTABIIATH YMUCIIa HaA
KOOPJIMHATHOM MNPSAMOW, OKPYIJIATH YMCIIAa; YMEHHE AENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCIECHUN

YMeHue onepupoBaTh MOHITUSIMM: CTENEHb C IEJIBIM I10Ka3aTeseM,
apuMeTHUeCKUl KBaJpaTHBIH KOpPEHb, MHOTOWIEH, airedpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HAaTypalbHON CTENEHH OOJIblIIe
€IMHUIIbI; YMEHHME BBINOJHATh pacdeTsl Mo (opmyinam, mpeoOpa3oBaHUs
LENbIX, JPOOHO-pallMOHAIBHBIX BBIPAKEHUN M BBIPAXKEHUH C KOPHSIMH,
pa3ioXKeHUe MHOTOUYIEHA HA MHOYKUTENIN, B TOM YHUCIIE C UCIIOIb30BaHUEM
(dbopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYmMmenune ONCpHUpOBaTh IOHATHUAMHU. YHUCIIOBOC PABCHCTBO, YpPAaBHCHHUC C
O/IHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOMT;
YMEHHE pellaTh JIMHEHHBIE U KBaJpaTHbIE YpaBHEHWs, APOOHO-
palMoHalIbHbIE YPABHEHHUSI C OJJTHOM IEPEMEHHO, CUCTEMBI IBYX JIMHEIHBIX
ypaBHEHUH, TMHEITHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJApaTHbIE U JPOOHO-
palMoHalIbHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YHCIE MpHU
pPEeICHUN 3aJda4 U3 APYTUX MPEAMCTOB U MPAKTHYCCKUX 3aldad; YMCHHUC
HCIIOJIB30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO IUIOCKOCTDH IS
M300paKeHHS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATHAMH: (QYHKUUS, Tpaduk QyHKIHMH, HYIH
(GYHKINU, MPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHMA,
yObIBaHMs, HauOoibllee W HAaWMEHbIIEe 3HAYCHHS (QYHKUIUH;, YMEHHUE
ONEpPHUPOBATh MOHATUSAMH: TpsAMas MPONOPIHOHAIBLHOCTh, JIMHEHHAs
byHKIMA, KBagpaTHyHas (yHKOMA, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, runep0oia; yMeHUue CTPOUTh Ipaduku (QYyHKIIHHA, HCIOIH30BAThH
rpaguKu U ONpENeNICHHsT CBOWCTB MPOLIECCOB M 3aBHCUMOCTEH, IS
pemeHns 3afad M3 JPYrux y4eOHBIX IMPEIMETOB M PEaTbHON KHU3HH;
yYMEHHE BBIpaKaTh GOpPMyJIaMy 3aBUCUMOCTH MEKAY BETHYHMHAMHU

YMeHune onepupoBaTh HOHATHAMMU: TIOCIIEI0BATEIBHOCTD, apu(pMeTndecKas
U TEeOMETpUYecKass NpPOrpeccHud; YMEHUE HCIOJIb30BaTh CBOMCTBA




MOCJIEIOBATEILHOCTEH, (DOPMYJIBI CYMMBI M OOIIETO 4YieHa MPH PEIICHUH
3a1a4, B TOM YHMCIE 33/a4 U3 APYTUX Y4eOHBIX MPEIMETOB U peanbHOU
KU3ZHU

VYMeHue pemats 3a1a4u pa3HbIX TUIOB (B TOM YHCIIE HA IIPOLIEHTHI, 10JIU U
YacTH, JBI)KEHUE, padoTy, IIEeHY TOBApOB M CTOMMOCTh MOKYIOK U YCIYT,
HAJIOTH, 3aJaud U3 oOO0JacTH YNpaBICHUS JHUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJIATh BHIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U
CHUCTEMBI IIO YCJIOBHIO 3a/ayd, MCCIENOBATH IIOJyYEHHOE pELICHHE U
OLIEHUBATh MPABIONOA00HOCTD OJTYYECHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSAME: (UTYpPaA, TOUKA, OTPE3OK, MpsiMast, Ty4,
JOMaHasi, Yroyl, MHOTOYTOJIBHHK, TPEYrojJbHUK, PAaBHOOCIPEHHBIN U
PaBHOCTOPOHHHIA TPEYTOJbHUKH, MPSIMOYTOJIBHBIN TPEYTOIbHUK, MEINaHa,
OuccekTpuca " BBICOTA TPEyroJbHUKA, YETHIPEXYTOJIbHHUK,
napajjienorpaMM, — poM0,  TPSIMOYTOJNBHUK,  KBajapaT,  Tpameuus;
OKPYXXHOCTb, KpYI, KacaTeJbHas; 3HAKOMCTBO C MPOCTPaHCTBEHHBIMH
¢durypamu; yMeHue pemiarth 3a1a4u, B TOM YHCIIE U3 TIOBCEHEBHOM KHU3HH,
Ha HaXOXXJICHUE T€OMETPHUECKHX BEIIMYMH C MPUMEHCHHEM H3yYCHHBIX
CBOWCTB Guryp u pakroB

10

VYMeHue omnepupoBaTh TMOHATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MAPAJUIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX, YTOJ
MeX1y IPSIMBIMU, IEPIICHIUKYJIAP, HAKJIOHHAs, IPOEKLUs, Tofgooue puryp,
NOJOOHBIE TPEYTOJIbHUKH, CUMMETPHsSI OTHOCHUTEIIBHO TOYKH U TPSIMOM;
YMEHHE paclo3HaBaTh pPABEHCTBO, CHUMMETPHIO M mojpodue ¢uryp,
NapaJuIeIbHOCTD U MEPIEHANKYIISIPHOCTD IPSIMBIX B OKPYKAIOLIEM MUPE
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YMeHue onepupoBaTh MOHATUSAMHU: JUUIMHA, PACCTOSHUE, Yroll (BelIUYMHA
yTriia, CHHYC ¥ KOCHHYC yTJIa TPEYTOJIbHHUKA), TUIOIIab; YMEHHE OLICHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE IPUMEHSITh
(bopMyIIBI IEpUMETpPA U TUIOIIAAX MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH
U TUIOIIATU Kpyra, oObeMa MpSIMOYTOJILHOTO Tapasliesienuieia; yMEeHHUe
MPUMEHSTH MPU3HAKHA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTJIOB
TpeyrojpHuKa, Teopemy Iludaropa, TpUroHOMETPUIECKIE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS! JJTHMH, PACCTOSIHUH, TJIOIIAAe
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YMeHue um300pakarth  IUIOCKHE  (QUTYpl W HX ~ KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYpPHl OT PYKH, C TIOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB H JICKTPOHHBIX CPEJICTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY
OTIHCAHHIO
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YMeHue onepupoBarh MOHATHAMH: IPSIMOYIOJIbHAs CHCTEMa KOOpAUHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA
YHCII0, CKAIIPHOE IIPOM3BEIEHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPIMHATHI IJI IPEICTABICHHUs JaHHBIX U PELICHUA 3a1a4, B
TOM YHCJIE€ U3 APYTUX yYEOHBIX MPEIMETOB U PEaIbHOM KU3HH
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YMmenue OIICpHUPOBATH MMOHATHUAMMU: CTOJIOMKOBBIE U KPYT'OBLIC JUAarpaMMBl,




Tabnuipl, cpeaHee  apudMeTHUecKoe, MeauaHa, HauOoibIIee U
HauMEHbIlIee 3HAYCHHUs, pa3Max YHCIOBOro Habopa; yMEHHE H3BIEKATh,
MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO, IPEIICTABICHHYIO B
TabNIMIaX ¥ Ha JUarpammax, OTPa)karollyl0 CBOWCTBA M XapaKTEPUCTUKH
peanbHBIX TPOIIECCOB W SIBIICHUI, YMEHHE paclio3HaBaTh W3MEHYHBHIC
BCJIMYMHBI B OKPYKAIOIICM MHUPC
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VYMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (DJIIEMEHTapHBIA ~ MCXON)
CIIy4aifHOTO OTIBITa, CIIy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOAWTb  BEPOSTHOCTH  CIAy4yallHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHA COOBITUSMU; YMEHUE PEIIaTh 3a1auu
METOJIOM OpraHU30BaHHOIO Tmepedopa M C HCIOIb30BAaHUEM IpaBUIa
YMHOXEHUS; YMEHHE OIIEHUBATh BEPOSTHOCTU PEATBHBIX COOBITUH H
SABJICHUM, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX
COOBITHII B OKpYXalIIeM MHUPE M B KHU3HU; 3HAKOMCTBO C TMOHITHEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCET U €ro
POJIbIO B MAaCCOBBIX SIBJIICHUSIX
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YMeHue BbIOMpaTh MOAXOMAUINN N3YUEHHBIN METOJ JUIsl PeLEHUs 3a/1a4H,
IIPUBOJUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B INPUPOAE U
JKU3HM, DPACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCHIBAaTh OTACIIBHBIE BBIJAIOIIMECS PE3YJbTaThl, IOJIYYEHHBIE B XOAE
pPa3BUTHS MAaTEMAaTUKHU KaK HAayKH, IPUBOJAUTH IPUMEPBI MAaTEMAaTUYECKHUX
OTKPBITHH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH

IlepeueHs 351eMeHTOB coaepkaHusl, poBepseMbIx Ha OI'D
10 MaTeMaTHKe
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