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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJIOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHMM W B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

BTopoil uenpt0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JIUHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUNCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMH Yy4EeOHBIMU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACICHUS T€OMETPUUECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHU B (usuke u
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«BekTopsy, «JIBmwkenus miaockoctuy, «IIpeodpazoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpusi» B 9 kinacce — 68 yacoB (2 vaca B
HEJICITIO).

CoriacHO yuyeOHOr0 MjiaHa MIKOJIbl M TOJOBOTO KaJEHAAPHOTO TIaHa KOJIUYECTBO
yacoB B 9b kiacce nosyuusnock 66 4acoB. 2 yaca BhINIaJIM Ha BBIXOJHBIC U
npazaauunbie 1au (03.11.25, 23.02.2026). [Iporpamma OynieT peaan3oBaHa B
MOJITHOM 00BeMe 3a cueT OJIOUHOU moaaun Marepuana. Pabodas mporpamMma B
TE€YEHHE y4eOHOTO roJla MOXKET KOPPEKTUPOBATHCSI.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHYECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTHYECKWX 3adad4 C HCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaooust. [logobre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPZA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTe KaCATEIbHOM.

Bekrop, anuHa  (MOIyNb)  BEKTOpa,  COHAINpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJA BEKTOpaMu. Pa3mokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHBIM BeKTopaMm. KoopauHaTel BekTopa. CKaaspHOE NMPOU3BEIAECHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JIMH U YTJIOB.

JlexapToBBl KOOPAMHATBI HA IIJIOCKOCTH. Y PAaBHEHHUsI NMPSAMON U OKPYKHOCTH
B KOOpAMHATAX, [IEPECECUCHUE OKPYKHOCTEW M NPSIMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBribHBIE MHOTOYTOJBHHMKK. [[nmmHa okpyxHOcTH. I'panmycHas w
paauaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane kpyra,
CEKTOpPa, CETMEHTA.

JIBUKEHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUIYyp (3JIeMEHTapHbIE
npeactasienus). [lapannensubiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa;kIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHUE KYJbTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, THIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBILITh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpMyIHpOBaTH U  MNPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIHHO HECJIOXHBIE TOKA3aTeIbCTBA
MaTeMaTU4YecKux (PakToOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB pEIICHHUS, BbIOUpPATh HauOojee TMOAXOASIIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBATH HWCKOMOE U JaHHOE, (OpPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOIEHHS W BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPENOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALMH U HUIUTFOCTPUPOBATH
peraemMpie  3aJayd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eCTBHUA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMHU O6IH€HI/I$I, SICHO, TOYHO, 'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X07ie 00CYX/IeHHUs 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3Myue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHONW U WHIWBHIyaIbHOU
paboTHI NPU PEIICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JICUCTBUS C JPYrMMH 4YI€HAMHU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pelIeHusI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aa4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHIy oOyueHus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
pEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MNPAMOYTOJIBHOIO TPEYTrOJbHUKA («pEIIeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIBI 1Sl HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM ISl HAXOXJEHUS COOTHOIIEHUN MEXAY TPUTOHOMETPHUUYECKHUMHU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXK/ICHUS Pa3Iu4YHbIX
JJIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUN T€OMETPUUECKUX 3a1a4.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. [Tonb30BaThCSI CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IpUMEpPHI O0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JIJISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MTPAKTUYECKUX 3a/1a4.

BrageTe NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yIia, yMETh BBIUMCIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPHUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAJIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bbu6mmotreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
B 12 1
CHTOPH https://m.edsoo.ru/7f41al2c
JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
of HOCTH H TLIIO y; b Kpyra 8 8 bubmmorexa [TOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
JIBM>KCHHUS TIJIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 7 5 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Onpenenenyne TPUroHOMETPUUECKUX 1 bubnnorexa [HJOK
¢dbynkuii yrnos ot 0° go 180° 01.09.2025 | https://m.edsoo.ru/8al424bc
2 o 1
OpMYJIbI TIPUBEIICHUS 03.09.2025
3 Teopema KOCHHYCOB 1 bubmorexa HOK
P y 08.09.2025  https://m.edsoo.ru/8al4336¢
4 T 1
eopeMa KOCHHYCOB 10.09.2025
5) Teopema KOCHHYCOB 1 bubmorexa HOK
P Y 15.09.2025  https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 bubmorexa HOK
P Y 17.09.2025  https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoOB 1 99 09.2025
8 Teopema cHHYCOB 1 94.09.2025
9 Haxoxaenue 1mH CTOpOH U 1 bubnuorexa [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB 29.09.2025  https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroiabHUKOB 1 bubmorexa HOK
Rt 01.10.2025  https://m.edsoo.ru/8al42acO
11 Pewienue TpeyrosbHUKOB 1 bubnuoreka [IOK




06.10.2025  https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroibHUKOB bubmmorexa [JOK
08.10.2025  https://m.edsoo.ru/8al42acO
13 Pemienue TpeyronbHUKOB bubmmorexa [JOK
13.10.2025  https://m.edsoo.ru/8al42ac0
[IpakTHyecKkoe MpUMEHEHUE TEOPEM bubnunoreka [HOK
14
CHUHYCOB U KOCUHYCOB 15.10.2025  https://m.edsoo.ru/8al42c3c
15 [IpakTryeckoe NPUMEHEHHUE TEOPEM
CHUHYCOB ¥ KOCHHYCOB 20.10.2025
16 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"Pemenue TpeyroiabHUKOB" 22.10.2025  https://m.edsoo.ru/8al4392a
17 [TonsiTre o mpeoOpa3zoBaHUU bubnuorexa [JOK
mog00ust 05.11.2025 | https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE DJIIEMEHTHI bubnuorexa [JOK
noJ00HBIX (uryp 10.11.2025  https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIIEMEHTHI
MoA00HBIX puryp 12.11.2025
Teopema 0 Ipou3BeIEHUN OTPE3KOB
20 XO0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYLIUX, TEOpeMa O 17.11.2025  https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 pon3BEICHUHN OTPE3KOB
21 XOp[, TEOpeMa O NPOU3BEACHUN bubnnorexka [JOK
OTPE3KOB CEKYLIUX, TEOpeMa O 19.11.2025  https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTelbHOM
Teopema 0 mpoU3BEACHUN OTPEZKOB
22 X0pA, TeopeMa O IPOU3BEAECHUN bubmmorexa [OK
24.11.2025  https://m.edsoo.ru/8al442da

OTpPE3KOB CEKYILUX, TEOpEMa O




KBaapare KacaTeJIbHOM

93 [IpumeneHnue TeopeM B pelIeHUN bubmumoreka [IOK
T€OMETPUUYECKHX 3a/1a4 26.11.2025  https://m.edsoo.ru/8a143f06
24 [IpumeneHne TeopeM B peELIEHUN bubnunoreka [HOK
reOMETPUUYECKHX 3a/1a4 01.12.2025  https://m.edsoo.ru/8al443fc
o5 [IpuMmeHeHre TeopeM B peIICHUU bubnunoreka [HOK
T€OMETPUUECKUX 33/1a4 03.12.2025 | https://m.edsoo.ru/8al44578
KonTtponpsHas pabora o Teme
26 "IIpeoOpazoBanue mo00us. bubnuorexa [JOK
MeTtpuyeckrue COOTHOIIECHUS B 08.12.2025  https://m.edsoo.ru/8al447a8
OKpy>KHOCTH"
OmnpeneneHyue BEKTOPOB.
27 Pu3n4ecKuil ¥ TEOMETPUIECKUI bubmorexa LHOK
10.12.2025  https://m.edso0.ru/8a144960
CMBICJI BEKTOPOB
28 CroxeHue ¥ BEIUUTAHUE BEKTOPOB, bubnunoreka [JOK
YMHOXKEHHE BEKTOpa Ha YHCIIO 15.12.2025  https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BbIUNTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXEHHE BEKTOpa Ha YUCIIO 17.12.2025  https://m.edsoo.ru/8al44d52
30 CrnoxeHne M BBIYUTAaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa HA YUCIIO 22.12.2025
31 Pa3znoxxenne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM 24.12.2025
32 Koopaunats! BekTopa bubmmorexa [OK
29.12.2025  https://m.edsoo.ru/8ald4the
CkansipHOE MTPOU3BEIICHNE BEKTOPOB,
33 €ro TIPUMEHEHHE JIJIST HaX 03K ICHUS bubmmorexa LOK
12.01.2026  https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
34 CxanspHoe MPOU3BEICHUE BEKTOPOB, bubmuorexa [JOK




€ro NPUMEHEHHE JIJIS HAX 0K ICHHSI 14.01.2026 = https://m.edsoo.ru/8a14550e
JUTHH U yTJIOB
35 Pemienue 3aiayd ¢ moMoIbro bubmuorexa [JOK
BEKTOPOB 19.01.2026  https://m.edsoo.ru/8al44c3a
36 Penienue 3a7a4 ¢ MOMOIILIO bubmuorexa [JOK
BEKTOPOB 21.01.2026  https://m.edsoo.ru/8al458c4
37 [TpuMmeHeHre BEeKTOPOB IS PelIeHuUs
3anad Gpusuku 26.01.2026
38 KonTponbhas pabota no Teme bubnuorexa [JOK
"BekTops!" 28.01.2026  https://m.edsoo.ru/8a145b08
39 JlexkapToBBI KOOPIMHATHI TOYCK HA
MIJIOCKOCTH 02.02.2026
. bubnmnorexa [JOK
40 ¥ paBHeHite MpAMOIt 04.02.2026 https://m.edsogru/8a145048
41 VYpaBHEHME NpsAMON 09.02.2026
42 YpaBHEHHE OKPYKHOCTU Bubmmorexa LIOK
11.02.2026  https://m.edsoo.ru/8al4635a
43 Koopaunats! TOYeK nepeceveHns bubnuoreka [IOK
OKPY>KHOCTH U TIPSIMOi1 16.02.2026 = https://m.eds00.ru/8a146620
Meroza KOOpAUHAT NPH PELIEHUN
44 reOMETPUYECKHX 3a/1ad, 18.02.2026
MPAKTUYECKUX 3a7a4
Meroza KoOpAUHAT NPH PELIEHUH
45 reOMETPUYECKUX 3a/1ad, 25 02.2026
MPAKTHYECKHX 337124
46 MeTto KOOpAMHAT IPU PEeLLICHUN
T€OMETPUUYECKHX 3a/1ad, 02.03.2026




IMMPAKTUYCCKUX 3aaa4d

KonTtponsHast pabora o Teme

47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa LHOK
P " PA 04.03.2026  https://m.edsoo.ru/8al46e0e
[LUIOCKOCTHA
48 [IpaBUIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBEIUHMCIICHUE UX DJIEMEHTOB 11.03.2026  https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hucno . Jlnna oxpykHOCTH 16.03.2026  https://m.edsoo.ru/8a1472c8
bu6mmoreka [IOK
>0 Hueito m. Jlmittia okpysocTH 18.03.2026 https://m.eds00.ru/8a14714c
1
5) JlnnHa nyru OKpy>KHOCTH 93.03.2026
52 Paanannas mepa yria Bubmiorexa [HOK
g pa yr 25.03.2026 | https://m.edsoo.ru/8al4714c
53 [Imomazae kpyra, ceKkTopa, cErMeHTa Brbmmozexa [IOK
AT KpyTd, COKRTopd, 06.04.2026  https://m.eds00.ru/8a147426
54 ITmomane kpyra, cekTopa, CErMeHTa Bubmzorexa LIOK
HHatb Kpyra, P, 08.04.2026  https://m.edso00.ru/8a147750
55 [Tmomaae kpyra, cekTopa, cerMeHTa Bubmzorexa LIOK
HHaib Kpyra, P, 13.04.2026  https://m.edsoo.ru/8a147750
56 TTousiTie 0 IBMKEHUHU TUIOCKOCTH BrbmroTexa IOK
A 15.04.2026  https://m.edsoo.ru/8a147c82
57 ITapannensHBIN IIEPEHOC, TIOBOPOT Bubmzorexa LIOK
P p ’ P 20.04.2026  https://m.eds00.ru/8al47f16
58 ITapannensHBIN IEPEHOC, IIOBOPOT Bubmzorexa LIOK
P p ’ P 22.04.2026  https://m.eds00.ru/8al47f16
59 [MapannenbHbIi IepeHoc, TOBOPOT

27.04.2026




60

61

[TapannenbHbIN IEpEeHOC, TOBOPOT

[IpumeHeHue NBUKEHUN NPU
pellIeHnu 3a1a4

29.04.2026

04.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/8a1480e2

62

KonTtponpHas pabora mo Temam

"ITpaBHIIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHOCTb. [[Br>xeHMs miiockocTu"

06.05.2026

63

64

65

66

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHui. Msmepenue
F€OMETPUUECKUX BEIUYUH.
TpeyronbHUKH

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIUs 3HAHUM.
[TapannensHble 1
MEPIICHIUKYIIIPHBIC TIPSIMBIC

[ToBTOpenue, 06001IEHNE,
CHCTeMaTu3aIys 3HAHMH.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckre mocTpoeHUs. YTIIbI
B OKPYXKHOCTH

Hroropas KOHTpPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66

13.05.2026

18.05.2026

20.05.2026

25.05.2026

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

bubmuorexa [JOK
https://m.edsoo.ru/8a148650




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

9 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

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

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

6.7

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YITIOB, HAXOAUTH C MX
IIOMOLIBIO PA3JIMYHBIE DJIEMEHTHl IPSMOYIOJIBHOTO TPEYrOJIbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJabHUKOB»). Haxomuth  (c

IIOMOIIBIO KaanynﬂTopa) JAJIMHBL U YTJIbI AJIA HETA0IUYHBIX 3HAYECHUH

[Tons30Barbcs dbopmynamu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOKIECHHSI COOTHOIICHHUI

MCKAY TPUTOHOMCTPHUICCKUMHA BCIINUNHAMHA

Hcnonp3oBarh TCOPEMbl CHHYCOB W KOCHUHYCOB I HAXOXKIACHUA
Pa3JIMIHBIX JJIEMCEHTOB TPCYrOJIbHHUKA (((pCI_HeHI/IC TpeyTO.]'ILHI/IKOB»),

MPUMCHATH UX ITPU PCIICHUHN TCOMECTPHUICCKUX 3a1a4

Bnagers monstusMu npeoOpazoBaHUs MOAOOHUS, COOTBETCTBEHHBIX
ANEeMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaThCsi CBOWCTBAMU MOA0OMS
MPOU3BOJILHBIX (PUTYP, YMETh BBIUUCIATH JJIWHBI U HAXOJIUTh YIJIBI Y
nofaoOHbIX ¢uryp. [IpuMeHsTh CBOMCTBAa MOAOOMS B MPAKTHYECKUX
3aja4ax. YMeTb TPHUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B

OKPY’KaIOIllEM MUpE

ITonp30BaThCA TeOpeMaMu O TMPOU3BCACHUHN OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

Ilonp30BaTbcst  BEKTOpPaMM, IIOHUMAaTb UX TIEOMETPUYECKUN U
¢u3n4YecKuil CMBIC, TMPUMEHSTh MX B PEIICHUH T'€OMETPHUUECKUX H
¢busnueckux 3anad. [IpuMeHsATH CKalsIpHOE NMPOU3BEACHHE BEKTOPOB

AJI1 HaXOXACHWA NJIMH U YT'JIOB

Ilonp30BaThCS METOAOM KOOpAUHAT Ha IIJIOCKOCTU, MPUMCHATL €TO B

PEIICHUU T€OMCTPUYCCKUX U ITPAKTHUYCCKUX 3a1a4




6.8

6.9

6.10

Brnagerp TOHATHSMH — TPAaBHIBHOTO  MHOTOYTOJBHHUKA,  JIMHBI
OKPYXHOCTH, JJIMHBI JYTU OKPYKHOCTH W paJMAaHHON Mepbl yria,
yMeTb BBIUMCIATH IUIOHIa[b Kpyra u ero dacted. IlpumeHsTs

MOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

HaxomuTh ocu Win HEHTPbl CUMMETPHUH (QUTYD, TPUMEHSTh JIBUKCHUS

IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

IIpumeHsATh DONy4YeHHBIE 3HAaHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJCIN Ul 3a]a4 pealbHOW JKU3HH U NPOBOIUTH
COOTBETCTBYIOLIME BBIYMCICHUSA C TPUMEHEHHUEM TOJ00HS |
TPUTOHOMETPUYECKHX (YHKUMH (MONIB3YsICh, TI/€ HEOOXOIUMO,

KaJIbKYJISATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHuUKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue
6.2 MPAKTUYECKUX 33/7ad C HCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [1ogodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBe€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYILUX, TEOpeMa O KBajipaTe KacaTeabHOU
Bexktop, jmnuHa < (MOaynb) — BEKTOpa,  COHANpaBICHHbIE  BEKTOPBI,
65 MPOTUBOMOJOKHO HANpaBlEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTOopamu. PaznokeHue BekTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
. Koopaunatsl BekTopa. CkansgpHOe NMpOou3BeIeHHE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJACHUS JUIMH U YIJIOB
JlexkapTOBBl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, MepeceueHrne OKPYKHOCTeH U MpsIMbIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKA
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIUUCICHUE JUIMH Iy
' OKPY>KHOCTEHN
6.10 [Tnomanpe kpyra, ceKTOopa, cCerMeHTa
6.11 JIBUKeHHsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM ¢(uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; YMEHHE UCIOJIb30BaTh rpaduueckoe MnpeicTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpECMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MCTHHHBIC U  JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPbI W KOHTPIIPUMCPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYPaJIbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
JecsITUYHas Opo0b, CTAaHIAPTHBIM BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUd KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpsIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBarh IMOHATUSMH: CTENEHb C LEJNBIM IOKa3aTeleM,
apudMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmynam,
mpeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAKEHHI C KOPHSIMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUs peUIeHUi

ypaBHEHUI, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpPaduK GYHKIMH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTUuHas (yHKIHUS,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboya, runepbosa; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCITOIB30BaTh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TIPEAMETOB W pEajbHOW JKU3HH, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEKy BETUIHHAMU

YMenune OICprUpoOBaThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpeccCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHOM KU3HU

YMeHue pemats 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIAITb  BBIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/JauH,
UCCIIEI0BaTh NOJIYYEHHOE PEIICHUE U OLICHUBATh IPaBIONON00HOCTH

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJadyd, B TOM 4YHCJE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroan MexAy MpsMbIMH, [EPIEHIUKYISAp, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSIHUE, YIoj
(BeqIMuMHA yrja, CUHYC U KOCHHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKaroILeM
MHUpE; yYMEHHE NpPUMEHATh (OpMyaBl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IIJIOLIagU Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETpHUYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, moIaaei

12

YMmenue wu3o0pakaTh IUIOCKME (UIYpHl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C MOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMa
KOOpDJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI U KOOPAMHATHI JIJIs MPEACTABICHUS
JaHHBIX W pEIIeHUS 3aJa4, B TOM UYHCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSIMHU: CTOJOMKOBBIE W KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeqHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUEHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nHpOpMalLMIO, TPEJICTABICHHY0 B Ta0iuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEajbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (Cy4alHBIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTIBITA, CIIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEIIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBWIa YMHOXXEHUS;, YMEHHUE OIICHHBATh BEPOSATHOCTH PEaTbHBIX
COOBITUI W SIBJICHMI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOSTHBIX COOBITHI B OKPYXAIOIIEeM MHPE W B IKH3HU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINN W3YYEHHBIH METON ISl PEIICHHS
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH NPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTHhl,
IIOJIyYEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAayKH, IIPUBOAUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIIECHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCEIT

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  yMcna. Apu@meTrudeckue ONepalud ¢ PalUOHAIbHBIMU
- qucIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3ysbTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

»5 Crenenb ¢ nenbM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTEJeM.
- CBolicTBa CTENEHU

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHH. HeuictBuss ¢
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTEEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpile M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTH
. YpaBHEHUNU

39 Llenpile u nApoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMbI M COBOKYIHOCTHU
. HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuueckas mnporpeccud. dopmyna  CIOKHBIX




MIPOLEHTOB

5 OyHKIMU
Oyaknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  yHknuu. OOmacTh
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMBbl U
MUHEUMYMBl (yHKIMH. HanGospinee W HauMeHblllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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