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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX Pa3JeJIOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
[EeNbI0 00ECTeYnTh H3Y4YeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOIIEHHWH W B3aMMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO OOyUJaromuics
YUUTCS MPOBOAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOYECHMUS,
JTIOKa3bIBaTh HMCTUHHBIC YTBEPKJACHHS M CTPOUTH KOHTPIPUMEPHI K JOKHBIM, IPOBOJUTH
pPacCy>KJIeHUsI «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIUpPOBATH OOpaTHBIC
YTBEPKICHHSL.

Bropoii 11enpo0 u3ydyeHns reoMEeTpUu SIBISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa IpH
pelIeHuN KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3a/lad, BCTPEUAIOIIMXCS B peaTbHOU
Ku3HU. OOydarolmuiicss JOJDKEH HAY4YUThCS OIPENENIUTh I€OMETPHUYECKylo (uUrypy, omucarb
CIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTHU IUIOIIA/b 3€MEJIBHOTO YYacTKa, PacCUUTATh
HEOOXOJUMYIO JIJTMHY OINTOBOJOKOHHOTO Kabenss win TpeOyemMble pa3Mepbl Trapaxa s
aBTOMOOWJII. DTOMY COOTBETCTBYET BTODAs, BHIYUCIHUTENIbHAS JIMHUS B U3YyYE€HUU TC€OMETPHUHU.
[Ipn pemieHnn 3agad  MOPAKTUYECKOTO  XapakTepa OOy4YaloUIUiics Y4YuTCS  CTPOUTH
MaTeMaTHYEeCKHUE MOJIEIH PEATbHBIX KU3HCHHBIX CHUTYaIlud, MPOBOJAUTH BBIYUCICHHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

Kpaiine BaxHO TOMUEPKUBATH CBS3W TEOMETPUU C JPYTUMH YIEOHBIMH TIPEIMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMpPENEICHHUS TEeOMETpPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYCHHBIX YMEHUN B GU3MKE U TEXHUKE. DTH CBSI3U Hanboliee
SIPKO BUJIHBI B TeMax «Bektopsl», « TpuroHomerpuyeckue COOTHOMECHUD», «MeTo1 KOOpIuHAT»
u «Teopema [Tudaropar.

VYuebnniii kKypc «['eomeTpus» BKITIOUYAET CIEAYIONIHUE OCHOBHBIC Pa3Jeiibl COJCPKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «V3MepeHue TreoOMETPUUYECKHX BEIUYUHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus Mo00Us.

Ha u3ydyenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kinacce — 68 yacoB (2 vaca
B Heleno), B 8 kiacce — 68 yacoB (2 yaca B Hezenm0), B 9 kiiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJecTBO. POPMYIIbI IPUBEICHUSL.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB UM TeopemMa CHUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogo6re cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 Mpon3BENEHNN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJpaTe KacaTeIbHOMU.

Bekrop, amuHa (MOIyNb) BEKTOpa, COHAIPABICHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMd HaJ
BeKTOpamH. Pa3iiojkeHne BEKTOpa Mo IBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpa.
CkansipHoe MPOU3BENECHNE BEKTOPOB, IPUMEHEHHUE AJI1 HAX0XK/IEHUS AJIMH U YTJIOB.

JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTU. YPpaBHEHUs MpPSAMOW M OKPY)KHOCTH B
KOOpJMHATaX, [IEpPECEUEHNE OKPYKHOCTEN U NPAMBIX. METO1 KOOPAUHAT U €r0 IPUMEHEHHE.



[IpaBunpHBIE MHOTOYTOJIBHUKH. [[nrHA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpYy:KHOCTEH. [1nomans Kkpyra, CeKTopa, CErMEHTa.
JIBMKEHUS IIIOCKOCTH ¥ BHYTPEHHUE CUMMETpUH (GUTYp (2IIeMEHTapHBIC TTPEICTABICHHUS).
[TapannensHblii nieperoc. [1oBopoT.
INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IIPOI'PAMMbBI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbI ydeOHOro Kypca «l'eomeTpus»
XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKoe BOCIIUTAHHE:

MpPOSBJICHUEM HHTEpEca K MNPOLUIOMY U HACTOAIIEMY POCCHMCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCHUUCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX M MPHUKIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3aliil ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPakJTaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHUIO ATUYECKUX MpPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTH)KEHHUN
HayKH{, OCO3HaHUEM BAKHOCTU MOPAIBHO-ITUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYaCTHE€ B PEIICHHM MPAKTUYECKUX 3a7a4 MaTeMaTHYeCKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMAaTUYECKOTO 00pa30BaHuUs Ha MPOTSLKEHUU BCe
KU3HU JJIS1 YCHEIHON Mpo¢eCCUOHANbHON NEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHAMBHUAYAJIbHON TpaeKkTopuu oOpa3oBaHHs U
YKU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAIILHOMY M A3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIle B AESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX IMPEACTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, HPUPOAbI M OOIIECTBA, MOHUMAHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl 4eloBeuecKOW MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJI Pa3BUTHUS LIUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MATEeMaTHUKUA U MaTEMaTU4YECKOI
KyJIbTypOM KaK CpEeACTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMHpoBaHHe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HaHUS B MHTEPECax CBOETO 3J0pOBbBS,
BEJICHUS 3[J0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusudeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4elioBeKa;

7) 3K0J10rNYecKoe BOCIIUTAHUE:



OpHEHTAIlMCH Ha MPUMEHEHHE MAaTeMaTHYCCKMX 3HAHWU JJIS PELICHHs 3a7ad B 00JacTh
COXPAHHOCTH OKpYXaroliel Cpefpl, IUIAHUPOBAHUS IMOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
MOCJIEJCTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0IeM U MyTel X pericHus;

8) ajanTanus K N3MEHAOLIUMCS YCJIOBUSM COIUATBLHOM H MPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHSX HEONMPEACAEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrojiel, mpuoOpeTaTh B COBMECTHOM JCSTEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEO0XOAUMOCTHIO B ()OPMUPOBAHUK HOBBIX 3HAHWU, B TOM YHUCIIe (OPMYJIHPOBATH HJICH,
MOHATHSA, THUIMOTE3bI 00 00BEKTaX W SBJICHUAX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, INIAHUPOBATH CBOE Pa3BHUTHE;,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallM0, BOCIPHUHUMATh CTPECCOBYIO
CHTYallMI0 KaK BBI30B, TPCOYIOMIMI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIe PEIICHUS U
JeUCTBUSA, POPMYITUPOBAThH U OLIEHUBATh PUCKHU U TIOCIIEACTBHS, (DOPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1ecTBUSA:

® BBISIBISITH M XapaKTEpU30BaTh CYHIECTBEHHBbIE MPU3HAKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH OMpEAeNeHUs MOHATUH,
yCTaHaBIUBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALUU, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHMSI, KpUTEPUU ITPOBOAUMOIO aHANIN34;

® BOCIpPUHUMATH, (OPMYIUPOBATH U MPEOOPA30BHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U 00IIUE, YCIIOBHBIE,

® BBISBJISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeuns B ¢akrax,
JTAHHBIX, HAONIOJICHUSAX M YTBEPXKICHUSX, MpeAJaratb KPUTEPUH JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JiefaTh BBIBOJABI C KCIIOJIB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKTIOUEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

e pasz0Ouparh JOKa3aTENbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (IIPSAMBIE U OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTelbCTBAa MaTeMaTHUECKUX (PaKToB,
BBICTPAaMBATh apryMEHTALMIO, MIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crHoco0® pemieHus y4eOHOW 3amauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIOUpaTh Haubolee MOIXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIAEIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® UCIOJB30BaTh  BONPOCHl KAk  MCCIEAOBATENbCKUA  HMHCTPYMEHT  IO3HAHMS,
(dhopMynupoBaTh BOMPOCHI, (GPUKCUPYIOIINE MPOTUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHABIUBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINIO, MHEHUE;



® IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXHBIH 3KCIIEPUMEHT,
HEOONBIIIOE UCCIEOBAaHME [0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

® CaMOCTOSTEIHHO (HOPMYIHUPOBATh 0OOOIICHNS U BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOIEHUS, MCCIEOBAHUS, OICHMBATH JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTATOB,
BBIBOJIOB U 00OOIIEHHIA;

® IIPOTHO3HMPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATH MPEAIOJIOKEHHS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmueii:

® BBISIBJISITH HEJIOCTATOYHOCTh W M30BITOYHOCTh HH(OPMAIH, TaHHBIX, HEOOXOIUMBIX JIJIS
peleHus 3a/1a9u;

e BBIOMpPATh, AHAIU3HPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB B (POPM MPE/ICTABICHHUS;

e BpIOMpaTh (opMy IpelcTaBiICHUs MHGOPMALMK U WLIIOCTPUPOBATh pEIIaeMble 3a/1auu
CXeMaMH, JuarpaMMaMu, HHOU TpaduKoi M MX KOMOWHAIUSIMH,

® OIICHUBATh HAJEKHOCTh MH(MOPMAIMH TI0 KPHUTEPHUSAM, MPEIIOKEHHBIM YUIUTEICM HITH
cOPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

e BOCHPUHUMATH B (POPMYIHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBHSIMH W TEISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBEIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PEIICHUS 3a/Ja4l, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

® B X0J€ OOCYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOUW TEMbI, MTPOOIIEMBI,
pelaeMoi 3a1a4yM, BHICKa3bIBaTh MJIEH, HAllEJICHHbIE Ha TIOUCK PEIIeHHUs, COMOCTABIATh
CBOM CYXXJCHHS C CYKICHHUSIMH IPYTUX YYaCTHMKOB Juajnora, oOHapyXuBaTh pa3jinune
U CXOJCTBO TMO3MLIMH, B KOPPeKTHOH Qopme dopmynupoBaTh pa3HOTIacHs, CBOU
BO3pAKECHHUS;

® MPEACTaBIATh PE3ylbTAaThl PEIICHUS 3aJauyd, IKCIEPUMEHTa, HCCIIEOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3ajad MpPE3eHTAlUd U
0COOEHHOCTEH ayIuTOpUU;

® [IOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI MpH
pelIeHnn y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

® [pPUHUMATh IEJIb COBMECTHOW NEATENbHOCTH, MJIAHUPOBATH OPraHHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUIbI paboT, JOrOBapuBaThCs, 00CYKIaTh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

® Y4acTBOBATh B TPYIIOBBIX opMax paboTsl (00CyxkaeHUsSI, 0OMEH MHEHHUSIMH, MO3TOBBIE
IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JACHCTBHUS
C APYrUMU YJIEHAMU KOMAaHJIbl, OI[EHMBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI MPOJYKT
M0 KPUTEPUAM, CPOPMYITUPOBAHHBIM YUACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA
Camoopranmsanms:

¢ CaAMOCTOSTCIBHO COCTAaBJIATH IIJIAH, AJITOPHUTM PpCHICHUSA 3aJadn (I/IJ'II/I €ro I-IE].CTI:),
BLI6I/IpaTB croco0 pemieHuda ¢ y‘-IéTOM HMCIOIIUXCSA PECYypCOB U COOCTBEHHBIX



BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI PELICHHH C y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAILHBII HHTEJIEKT:

® BIAJETh CHOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa M pPe3yiabTaTra peIieHus
MaTeMaTUIECKOM 3ada9H;

® IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh P PELICHUU 3aJa4H, BHOCUTH
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YNbTATa NEATEIBHOCTU ITOCTABJICHHON LEIU U YCIOBUAM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

K xoHmy oOydyenHuss B 9 kJjiacce OOydarOMMICS TMOJMYYHUT CIEAYIONIME TMPEIMETHBIE
pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YIVIOB, HAXOAUTh C HMX TMOMOUIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYrOJILHOTO  TPEYroJbHUKA  («pEeHIeHHe  MIPSMOYTrOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaIbKYNISITOpPA) JAJIUHBI M YIJIbl A HETaOJIMYHBIX
3HA4YEHMI.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
IUIsL HAXOKIEHUS COOTHOLIEHUHM MEX Ty TPUTOHOMETPUYECKUMU BEINYMHAMMU.

Hcnonps30BaTe TEOpEMbl CUHYCOB U KOCHMHYCOB Ul HAaXOXJIEHHs Pa3IMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pEIIeHUuEe TPEYTOJbHUKOBY), NMPUMEHATh MX INpPH PELICHUH T'€OMETPHUUYECKHX
3ajau.

Brnaners nonstusMu npeodpa3zoBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX
¢uryp. ITonp3oBaTbes cBONCTBaAMU 1MOA00OUS TPOU3BOJIBHBIX (QUTYp, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJbl y MOA0OHBIX ¢uryp. IIpumeHsars cBoiicTBa noJo0Ms B MPAKTUYECKUX 3ajadax.
YMeTh NpUBOANUTH IPUMEPBI HOJOOHBIX (PUTYp B OKPYXKAIOIEM MHpE.

[lonp30BaThcs TEOpEMaMU O IPOU3BEAECHUHM OTPE3KOB XOPJ, O MPOU3BEIECHUHM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.

[lonp30BaTbcsl BEKTOpamMM, MOHUMAaTh MX I'€OMETPUYECKUH M (U3NYECKUH CMBICI,
IPUMEHATh UX B PELICHUU TeOMEeTpUYecKux M ¢u3ndeckux 3anad. IIpuMeHsTh ckanspHoe
IIPOU3BEICHNE BEKTOPOB JJIsl HAXO0XKIEHUS JUIMH U YTJIOB.

[lonb30BaTbcsl METOJOM KOOpAMHAT Ha IUIOCKOCTH, IPHUMEHATh €ro B PELICHUHU
reOMETPUYECKUX U IMPAKTUUYECKUX 3a1au.

Brnaners MOHATUAMU NPAaBUWIBHOTO MHOTOYI'OJbHMKA, JJIMHBI OKPY)KHOCTH, AJUHBI TyI'H
OKPYXHOCTM W paJiMaHHOW Mephl yIJla, YMETh BBIYUCIATH IUIOIIAJ L KpPyra M €ro yacrte.
[TpuMeHsTH MOJTydeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1auax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (GUTYp, NPUMEHSATH JBHKEHUS IUIOCKOCTH B
MPOCTEHIINX CITydasX.

[IpuMeHsATH MONy4YEeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH JUis
3aJa4 peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (PYHKIMH (TOIB3YACH, A€ HEOOX0IUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE 9 KJTACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubmorexa [IOK
Py« HHass KpyTa: https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 7 1
JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 6 1 bu6mmoreka [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrtpoasubie | IlpakTuueckue A op
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
Ornpenenenre TPUrOHOMETPUIECKUX bubnuoreka [IOK
1 1 2.09.202
¢byukumit yrimos ot 0° mo 180° 0 0 02.09.2025 https://m.edsoo.ru/8al424bc
2 ®opMyTel TPUBEICHUS 1 0 0 05.09.2025
bubmmoteka [IOK
3 Teopema kocuiycos 1 0 0 09.09.2025 https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1 0 0 12.09.2025
bu6mmoreka [IOK
> Teopema kocuiycos 1 0 0 16.09.2025 https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
0 Teopewma cuirycos L 0 0 19.09.2025 https://m.edso0.ru/8al42e8a
Teopema cuHycOB 1 23.09.2025
Teopema cunycoB 1 26.09.2025
9 HaxoxaeHue JyiMH CTOPOH U BEIMYUH 1 0 0 30.09.2025 bu6mmoreka [JOK
YIJI0B TPEYrOJIbBHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
10 Pemenue TpeyroapHuKoB 1 0 0 03.10.2025 httos://m.eds0o.ru/8al42ac0
bu6mmoreka [JOK
11 Pemenue TpeyroapHuKoB 1 0 0 07.10.2025 htts://m.edso0.ru/8a142ac0
12 Pemenue TpeyroapHuKoB 1 0 0 10.10.2025 | bBubmuotexa [JOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

bubmmoreka [{OK
13 Pemenue TpeyroapHUKOB 14.10.2025 httos://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM 1710 2025 bubnuorexa [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM 91102025
CHUHYCOB U KOCHHYCOB
16 KonTponsnas pabora no teme "Penienue 24,10 2025 bubnnorexa [JOK
TPEYroJIbHUKOB" https://m.edso0.ru/8a14392a
bu6moreka [IOK
17 [TonsiTie o mpeobpazoBaHUM MOA0OHS 07.11.2025 httos://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIC JIEMEHTHI TT0J00HBIX 11.11.2025 bubmuorexa [JOK
¢buryp https://m.edsoo.ru/8a143de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX 14.11.2025
puryp
TeopeMa 0 mpoU3BEACHUU OTPE3KOB bubnuoreka [JOK
20 XOpJL 18.11.2025 https://m.edso00.ru/8a14406e
21 TeopeMa 0 mpoU3BEACHUU OTPE3KOB 2111.2025 bubnuoreka [JOK
CEKYILHX https://m.edsoo.ru/8al441a4
. bubmuoreka [JOK
22 Teopema o kBajpaTe KacaTeabHOMN 25.11.2025 httos://m.edsoo.ru/8al442da
23 IIpuMeHeHne TeopeM B pElIeHUN 28.11.2025 bubnunoreka [JOK
FeOMETPUUYECKUX 3a1ay https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pellieHun 02.12.2025 bubnunoreka [JOK
FeOMETPUUYECKUX 3a1ay https://m.edsoo.ru/8al1443fc
25 [IpumeHeHne TeopeM B peLICHUH 05.12.2025 | bubaunoreka [{TOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

rCOMETPHUICCKUX 3ada4

https://m.edsoo.ru/8a144578

KonTponbHas pabora no teme
"IIpeobpazoBanue mogoOusI.

bub6mmoreka [{OK

26 09.12.2025
Mertpuueckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
97 Onpenenenue B?KTOpOB. duznveckuii u 12 12,2025 bubnuorexa [JOK
T€OMETPUYECKHUI CMBICI BEKTOPOB https://m.edso0.ru/8a144960
28 CrnoxeHue u BBIYUTAaHUE BEKTOPOB, 16.12.2025 bubmuorexa [JOK
YMHOEHHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 Ciio’keHue U BBIYUTAHUE BEKTOPOB, 19.12.2025 bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso00.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, 93.12.2025
YMHO’KEHHE BEKTOpa Ha YUCIIO
31 PaznoxxeHnue BekTopa 1o ABym 96.12.2025
HEKOJUIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopaunatsi Bekropa 30.12.2025 https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEICHNE BEKTOPOB,
33 €ro MPUMEHEHHUE IS HaXOXKACHUS JJTUH 13.01.2026 bubmorexa HOK
P s A s o https://m.edso0.ru/8a14539¢
U yTJIOB
C )
3| ero npmerere uun naxonaca 16012026 | BnGmonexa LOK
P s A s o https://m.edso0.ru/8a14550e
U yTIIOB
bu6mmoreka [JOK
35 P 20.01.2026
CHICHUE 33121 € TIOMOTILIO BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemrenue 3agau ¢ moMOIbIO BEKTOPOB 23.01.2026 bubmorexa [IOK

https://m.edsoo.ru/8a1458c4



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

[IpuMeHeHne BEKTOPOB JUIsl PEILECHUS

37 27.01.2026
3a1a4d PU3UKU
KoHnTponabHas pabora no teme bubnuorexa [JOK
38 30.01.2026
"Bextops!" https://m.edso0.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOYEK Ha 03.02.2026
TUIOCKOCTH
. bubnuoreka [JOK
40 ¥/paBHeHHE IPAMOil 06.02.2026 https://m.edsoo.ru/8a145c48
41 VYpaBHeHue npsmMon 10.02.2026
bu6moreka [IOK
42 YpaBHEHHE OKPYKHOCTU 13.02.2026 httos://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek ne:pecequHﬂ 17.02.2026 bubnuoreka [JOK
OKPY)KHOCTH U MPAMOM https://m.eds00.ru/8a146620
Metoa KOOpAMHAT MPH PEIICHUN
44 TEOMETPUUYECKHX 3a]1a4, TPAKTHIECKUX 20.02.2026
3amad
Metoa KOOpAMHAT MPH PEIICHUN
45 F€OMETPUUYECKHX 3aJ1a4, MPAKTHIECKUX 24.02.2026
3amad
Metoa KOOpAMHAT MPH PEIICHUH
46 F€OMETPUYSCKHX 3aJ1a4, MPAKTHICCKUX 27.02.2026
3ama4
KonTtponpHas paboTa o Teme Bu6 10K
" noIMoTEKA
47 Z[eKapTOBi:I KOOpAMHATHI HAa 03.03.2026 httos://m.edsoo.ru/8al46e0e
IJIOCKOCTH
48 IIpaBuibHBIE MHOTOYTOJIBHUKH, 06.03.2026 bubnuoreka [IOK

BBIYHCIICHHUEC UX 3JICMCHTOB

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



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmmoreka [{OK

49 Yucrno wt. J[mmHa OKpYKHOCTH 10.03.2026 httos://m.edsoo.ru/8a1472¢8
bubmmoreka [{OK
50 Yucrno nt. JlmimHa OKpYKHOCTH 13.03.2026 htts://m.edsoo.ru/8al4714c
o1 JUIHa AyTH OKPYXHOCTH 17.03.2026
bubmmoreka [{OK
52 Panmannas mepa yria 20.03.2026 https://m.edso0.ru/8al4714c
bubmmoreka [{OK
53 [Tmomanpe kpyra, ceKkTopa, CEerMmeHTa 24.03.2026 httos://m.edsoo.ru/8al47426
bu6mmoreka [IOK
54 [Tmomanpe kpyra, ceKTopa, CEerMmeHTa 27.03.2026 httos://m.edsoo.ru/8a147750
bu6mmoreka [IOK
55 [Tnomanp kpyra, ceKTopa, CEerMmeHTa 07.04.2026 htts://m.edso0.ru/8a147750
bu6mmoreka [IOK
56 [ToHATHE O IBMXEHUU ILIIOCKOCTHA 10.04.2026 httos://m.edsoo.ru/8a147c82
. bu6mmoreka [JOK
57 [TapamiensHbIN IEPEHOC, TTOBOPOT 14.04.2026 httos://m.edsoo.ru/8al47F16
. bu6mmoreka [IOK
58 [TapamiensHbIN IEPEHOC, TTOBOPOT 17.04.2026 httos://m.edsoo.ru/8al4716
59 [TapaniensHbIN IEPEHOC, TTOBOPOT 21.04.2026
60 [TapanensHbIN IEPEHOC, TTOBOPOT 24.04.2026
[IpumeneHne ABMKEHUN MPU PEILICHUN bubnunoreka [JOK
61 3a1a4 28.04.2026 https://m.edsoo.ru/8a1480e2
KonTponrHas pabota mo Temam
62 "[IpaBuiIbHBIE MHOTOYT OJIbHUKH. 05.05.2026
OKpyXHOCTb. JIBU)KEHHUS MIIOCKOCTH"
63 [ToBTOpEeHnue, 060061IeHNE, 08.05.2026 | bubamoreka [IOK



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
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https://m.edsoo.ru/8a147426
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cucreMarusanus 3HaHui. smepenue
F€OMETPUYECKUX BEJINYUH.
TpeyronbHUKH

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

64

[ToBTOpenue, o6oodIIEHNE,
CHCTEMAaTH3aIHsI 3HaHWH.
[TapannensHble U TEPICHAUKYISPHBIC
MpsIMbIE

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6oOIIEHNE,
cucreMarusanus 3HaHu. OKpYKHOCTb U
Kpyr. ['eomerprueckre nocTpoeHusl.
VYTIBI B OKpYKHOCTH

15.05.2026

66

[ToBTOpEeHue, 0600IICHNE,
crcTeMaTH3anus 3HaHui. Bimcanasie u
OTIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

19.05.2026

67

Hrorosas koHTpoJIbHAs paboTa

22.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHUE, 0000IICHNE,
CUCTEMAaTH3alUs 3HAHHUH

26.05.2026

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Marematuka. ['eomerpus: 7 - 9-e xiaccel: 6a30BbIi ypOBEeHb: yueOHUK; 14-¢ u3nanue,
nepepadboranHoe ArtanacsH JI.C., Byry3os B.®., Kagommes C.b. u ap. AkniponepHoe
obmectBo «M3natenscTBO «lIpocBenienne

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

3uB b.I'. 'eomerpus. Jlunakruueckue matepuansl. 9 knacc / b.I'. 3us, B.M. Meiinep. — M.:
[Ipocemienue, 2023.

* ['eomeTpus. 7-9 kmaccel: TeCTHI s TeKyIiero u oboomaromero kouTpos. / .. KoBanesa.
— Boarorpan: Yuurens 2020

* ['eomeTpus. 7-8 kmaccel. Pemenue 3amaq Ha roToBbIx uepTekax / [.B. KoponskoBa. —

Bousrorpan : Yuutens 2020.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.mccme.ru
https://m.edsoo.ru
https://resh.edu.ru
http://uchi.ru



IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUUECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAHUTH C UX
MOMOIIBIO PA3TUYHBIE AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTrOJbHUKA
(«pemieHne  MPSAMOYTOJBHBIX — TPEYroJbHHUKOBY). Haxomuts  (C

IIOMOIIIBIO KaJ'IBKy.]UITOpa) JJIUHBI 1 YTJIbL JJIA HeTaOJIMYHBIX 3HAYECHUHN

6.2

[Tonb3oBaThCs dhopmymamu MPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUIECKUM TOXKIACCTBOM JJII HAXOXKIACHHUS COOTHOIICHUMN

MCKIAY TPUTOHOMETPHUICCKUMU BEIIMUYNMHAMUA

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB U KOCHUHYCOB JUISl HaXOXKICHHS
Pa3IUYHBIX DJIEMEHTOB TPEYrOJbHUKA («pPELIEHUE TPEYrOJbHUKOBY),

MPUMEHSTH UX MPU PEICHUH T'€OMETPUUECKUX 3a7a4

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJOOMS, COOTBETCTBEHHBIX
a5eMeHTOB 1oAo0HbIX ¢uryp. Ilonb3oBaTbes cBolicTBaMU MOAOOHS
MPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH AJIUHBI U HAXOIUTh YIIIbI Y
nono6HbIX ¢uryp. IIpumeHsTs cBoiicTBa Mogo0Hs B MPaKTUUYECKUX
3ajayax. YMeThb NPUBOJUTH MPUMEPHl MOJOOHBIX (GUTYyp B

OKpYyKarouiemM MUpe

6.5

ITonw3oBaThCs TCOpEMaMHU O IIPOU3BCIACHHMU OTpPE3KOB XOpa, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTelabHOU

6.6

ITonw3oBaThCs BCKTOpaMH, IIOHUMATb HX FCOMeTpI/I‘{CCKI/Iﬁ u
(I)I/ISI/I‘IGCKI/II‘/’I CMBICJI, ITPUMCHATL UX B PCHICHUU TCOMCTPHUUYCCKUX U
(I)I/ISI/ILIGCKI/IX 3aagay. HpI/IMCHHTL CKaJIIpHOC IPOU3BCIACHUC BCKTOPOB

UL HAXOXKACHUA UIMH U YTJIOB

6.7

Ilonp30BaThCcs METOAOM KOOpAUHAT Ha IIJIOCKOCTH, IPUMCHATL €ro B

PCHICHHUU T'COMCTPHUICCKUX U MPAKTUYCCKUX 3a1a1

6.8

Brnanets TTOHATHAMHA MMPpaBUJIBHOI'O MHOI'OYT'OJIbHHKA, JJINHBI




OKPYXXHOCTH, JUIMHBl AYI'M OKPYKHOCTH ¥ paJuaHHOM Mephl yIua,
YMETb BBIYMCIATH IUIOWAAL Kpyra M ero yacrei. Ilpumensarts

MOJYYCHHBIC YMCHUSA B ITPAKTHUYCCKUX 3ajadax

Haxomutb ocu miy 1eHTpsl CUMMETPUH (DUTYp, IPUMEHATDH JBUKEHUS

09 IJIOCKOCTH B IPOCTENIINX CIIydasx
[IpumeHATh NOJIy4EeHHBIE 3HAHUA HA MPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJCIH IS 3aJa4 PEaJbHOW KM3HU U TPOBOJAUTH
6.10 COOTBETCTBYIOIIIME BBIUUCICHUSA C TPUMEHEHHEM TIOJNO00MS |

TPUTOHOMETPUUECKUX (QYHKIUN (MOJB3ysich, TIe HEOO0XOAMMO,

KaJIbKYJIATOPOM)

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJIeCTBO. POPMYJIbI IPUBEACHUS
Pemenue tpeyronbHuKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. Peienue
6.2 IPAKTHYECKUX 3a/lad C HCIOJIb30BAaHHUEM TEOPEMbl KOCHMHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobOpazoBanue nomooms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema 0 mpou3BeEeHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Bextop, mnmHa  (MOAyNb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPBHI,
65 IMPOTUBOTIONIOKHO  HAMpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, OTIEpaIlMU HaJ BEKTOpaMu. Pa3ioxkeHue BeKTopa mo JAByM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopnunats! BekTopa. CkansipHOe MpPOU3BEICHHE BEKTOPOB, MPUMEHEHUE I
' HAXO0/ICHUs JUIMH U YTTIOB
6.7 JlexkapTOBBI KOOPJMHATHI Ha IMJIOCKOCTH. YPaBHEHHUS MPSMON U OKPYKHOCTU B
. KOOpJIMHATaX, MepeceueHrne OKPYKHOCTEH U MpsAMBIX. MeToa KOOpIUHAT U €ro




IIPUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 Jnna okpyxHocTH. ['panycHas u paguanHas Mepa yria, BBIYUCICHHE JJTHH JIyT
' OKPYXHOCTEH

6.10 [Tnomans kpyra, ceKTopa, CerMeHTa

6.11 JIBIKCHUSI TUIOCKOCTH W BHYTPEHHHE cUMMeETpun Guryp (dJieMeHTapHbIe

npencrasinenus). [lapamiensasiii nepenoc. [loBopoT




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTam
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'0
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIEpUPOBaTh IOHATUAMH:
rpad, cBs3HBIA Tpad, nepeBo, LMK, NPUMEHSTh WX MPHU peIIeHUU
3aJa4; yMEHHE UCIO0JIb30BaTh IpapuuecKoe MpeICTABICHHE MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJIICHUM, P PELICHUM 3a]a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONpPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABATh WCTUHHBIE M JIOKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEJIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOIYyJb 4Yucia, OOBIKHOBEHHAs Ipo0b U
JecsiTuYHasi JpoOb, CTaHJAPTHBIN BUJ 4YMCIa, PallMOHAIBHOE YUCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, NPEJCTABIATh 4YHUCJIA Ha KOOPAUHATHOU
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENEeHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl ILENbIX, JIpPOOHO-PAIMOHAIBHBIX BBIPAKEHUA U
BBIPQKEHUI ¢ KOPHAMM, pa3jIokKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCIIE€ C HCIOJIb30BaHMEM (OpPMYNl pa3HOCTH KBaJApPaToB U

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCPpUPOBATH NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEeMEHHOH, CHCTEMBI
JBYX JIMHEMHBIX YpaBHECHMH, JMHEHHbBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIGHBICE HEPaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE NIPU PEHIEHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAUHATHYIO
NpSIMYI0O M KOOPIMHATHYIO IJIOCKOCTh JJIsi M300paKeHHs pelleHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh MOHATUAMU: QYHKLHUA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKH 3HAKOTOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QyHKUUS, KBagpaTuyHas (yHKIHS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepoosa; yMEHHe
cTpouTh rpaduku GyHKIIUN, UCTIOTB30BaTh TPAadUKH 711 OTIPEIeTICHUS
CBOMCTB MPOIIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3aad U3 APYrux
y4eOHBIX TMPEAMETOB U peallbHOM JKU3HHU; YMEHHE BbIpaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BeIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckass  MPOrPEecCHUU;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEIOBATEIBHOCTEH, (OPMYIbl CyMMBI U
oOuiero ujieHa Npu pelIeHUd 3a/ady, B TOM YHCIE 3ajad U3 JAPYrux

y4eOHBIX MPEAMETOB U PEATbHOM KU3ZHU

YMeHue peiiaTh 3aa4u pa3HbIX THUIIOB (B TOM 4YHMCJIC Ha IPOLCHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, HEHY TOBapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3a1a4U U3 obnactu YIIpaBJICHUSA JINYHBIMU U
CEMEHHBIMH (bl/IHaHCB.MI/I); YMEHUC COCTaBJIATH BbBIPpAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCJIIOBHIO 3aa4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHUAMM: GUrypa, TOUYKa, OTPE30K, MpsMasd,
7yd, IOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIIN
U PaBHOCTOPOHHUM TPEYroJbHUKH, NPSMOYIOJbHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTAa TPCYrOJIbHUKA, I1I€TI>IpéXYTOJ'II:HI/IK,




napajiesiorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYrI, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3agadd, B TOM YHCIE U3 MOBCETHEBHOM
KU3HH, Ha HAXO0XKJIEHUE T€OMETPUYECKHX BEJIIMYMH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkToOB

10

YMeHue omnepupoBaTh IMOHSATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaUICIbHOCTh M TMEPIECHIUKYISIPHOCTh MPSMBIX,
YroJd MEXIy TMPsSMBIMH, TEPICHIUKYISAP, HAKIOHHAs, MPOEKIIHUs,
nogooue Guryp, nog0OHbBIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMOM; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonodue ¢Guryp, napavieTbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHUE, YTOJ
(BenMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE MpPUMEHATh (OpMyNbl MepuMeTpa U IUIOMIAIn
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJlIeNeNUNe d; YMEHUE IMPUMEHITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMmy Iludaropa, TpPUTOHOMETPUUYECKHE COOTHOLICHHS  AJd

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenune wu3zo0paxkarh IUIOCKME GUTYPBl M WX KOMOWHAIIMH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue OIICpHUPOBATDH IIOHATHUAMM IpAMOYTOJIbHasA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId TPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpaMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HauOOJIbllIee ¥ HAaUMEHbIIICE 3HAYCHUA, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




nHGOpMAIMIO, TIPEICTABICHHYI0 B TaONMIAX M Ha JUarpaMmMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBJICHUH; yMEHHME paclo3HaBaThb W3MEHYMBBIE BEIUYMHBI B

OKpYXKaloIllleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (AJIEMEHTapHbI HCXOJ)
CIIy9alflHOTO OTBITA, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4yalWHBIX COOBITUN B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/ladyd METOJOM OPraHM30BAHHOTO Mepedopa M C HMCHIOJIb30BAaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOATHOCTH PpPEaTbHBIX
COOBITHM M SIBJCHWH, MOHUMATh POJIb NMPAKTUYECKU JAOCTOBEPHBIX U
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalIleM MHpPe U B IKU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMmenue BbIOMpATh MOJIXOISAIIMA W3YYEHHBIM METON JIsi pelIeHHs
3a/1a4¥, IPUBOJUTH NPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH MPOSIBICHAE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OIIMCBIBATh OTHAEIbHBIC  BBINAIOIIUECS  PE3YNbTATHI,
IIOJIyYE€HHBIE B XOJE Pa3BUTHA MATEMaTHKU KaK HayKW, IPUBOJIUTH
IPUMEPBl MATEMaTHYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOUN

U BCEMUPHOU HCTOpUU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BRIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  NPOLEHTHl, OECKOHEUHBIE
' MePUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHUYECKHE OIepalud C  paruoHATbHBIMU
' YUCIaMH

14 JelictButenbHpie unciia. ApudmeTHdecKkue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBHBIM TOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
. apuMeTHYeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoGHO-panuoHanbHble ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
. YpPaBHEHUI

39 Hensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 UucnoBbie MOCE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass u reoMmerpuyeckas mnporpeccur. Dopmyna  CIIOXHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknmst, cnocoObl 3amanus QyHkoud. [paduk  dynkimuu.  O6macte
OTIpE/IeIICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymn ¢yakuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH. MaKCUMyMBI W
MUHUMYMBl (yHKmna. Hambospimee W HamMeHbllee 3HaueHHE (YHKIUU Ha
MIPOMEKYTKE
6 KoopannaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 UX cBoicTBa
7.2 TpeyronpHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpYXHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHOCTB
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr
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