MUHUCTEPCTBO NPOCBEIEHUA POCCUICKOM ®EJIEPAIIIN

MuHuCTEPCTBO 00111€ro 1 NpodeccuoHaIbLHOTro 00pa3oBanus PocToBckoii o0J1acTu
MYHULUMNANIBHOE
BIOIXXETHOE MecTononoxeHue: T
OBLLEOBPA3OBATE/Ib PoctoBckas obnactb, MYy YO MI/I.HJICPOBCKOI‘O panoHa
HOE YUPEXXOEHWE  MwunnepoBCKkuit panoH,
KPVUBOPOXCKAA  cn. Kpusopoxbe, y. uM. MBOY KpPIBOpO)KCKaH com
CPEOHAA JleHuHa, 47
OBLLEOBPA3OBATE/b fata: 2023-08-25 11:32:
HAA LUKONA 22

PACCMOTPEHO YTBEPXJIEHO
Ha 3acejaHuu TeJ.COBETAa IIKOJIbI JIupeKTOop IIKOJIBI
[Ipencenarens nen.coBeTa
3openko JI. B.
3openko JI. B [Tpukaz Ne220 ot «25»08 2023 r.

ITporokon Nel oT «25» 08 2023 1.

PABOYASI ITIPOTPAMMA
(ID 1504967)

yueOHoro kypca «I'eomerpusp»

JUTsl o0ydaromumxcs 9 kiacca

Ca. Kpusopo:xbe 2023



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JIUHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Yy4EeOHBIMU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUIECKUX (PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl ~KOOpPAMHATHl Ha  IJIOCKOCTH,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 9 kiacce
— 68 yacoB (2 4yaca B HEJIEIO).

VYuuthiBas KajaeHAApHbIN y4eOHbI Tpaduk mkojsl Ha 2023-2024 yu.ron
pabouast mporpaMma Jiuis 9 Kiacca cocTaBlieHa Ha 66 4acoB. B CBSI3U C BBIXOIHBIMHU
masimu 1.05.2024r., 10.05.2024r. paGovast mporpamMma COKpailleHa Ha 2 yaca 3a
cuer ymiotHeHus TeM "Bektoper". Copepkanue pabodeil mporpaMMbl
peanusyeTcs B MOJIHOM 00beMe



COAEPXKXAHUE OBYUEHUA

Cunyc, kocuHyc, TaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAeCTBO. DOPMYIIBI MPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTH4eCKMX 3aJad C HCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mnpPOM3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeJIbHOM.

Bekrop, amumHa  (MOAysib)  BEKTOpA,  COHANpAaBICHHBIE  BEKTOPHI,
IPOTUBOIMOJIOKHO  HAMpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OTEpaIyl HaJ BEKTOpamMu. Pa3iokeHHe BEKTOpa MO JABYM
HEKOJTMHeapHbIM BekTopaM. KoopauHaTel BekTopa. CkansipHOE MpOW3BeICHHE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJIEHUS IJIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSMOM U OKPYKHOCTHU
B KOOpJMHATaxX, MEPeceYeHne OKPYKHOCTEH U MPSAMBIX. MeToJ KOOPAMHAT U €ro
pPUMEHEHHE.

[TpaBuiibHBIE MHOTOYrojbHUKH. JlmuHa OKpykHOCcTH. ['pamycHas u
paaMaHHas Mepa yIJia, BBIYMCIIEHUE JUJIMH AYr OKpyxkHocted. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBWKeHHSI TUIOCKOCTH M BHYTPEHHUE cUMMETpuu Guryp (daemMeHTapHBIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTepU3yHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp I'pa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHHH IPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYIKOB H
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAIMN3a;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JTOKA3aTeIbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEIICHHUS, BbIOUpPATh HauOoiee MNOAXOASINMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (OopMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HHPOPMALMU U UIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe NeCTBHA:

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



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOI Gopme popMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHONW U WHIWBUIyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHHUSI HECKOJBbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOIIMKA MPOAYKT MO KPHUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WJIM HEAOCTHXKCHUS LEJH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYroJbHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) JJIHMHbI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM ISl HAXOXJIEHUS COOTHOIICHUH MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOXKJICHUS Pa3IuYHbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Brnagete moHsATMSMH — npeoOpa3oBaHHMS — NOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonbp30BaTHCS CBOMCTBAMU MOI00US TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMETh MPHUBOJUTH
IpUMEpPBI OT0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJI, TNPUMEHATh HMX B PEHICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB [IUIsl HAXO0XKJACHUS JUIMH U YIJIOB.

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

BraneTe NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphI yria, yMETh BBIUUCIATH ILIOIIAJb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasx.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuyeckue 10 1 bubmmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
Bextopet 12 L https://m.edsoo.ru/7f41al2c
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH 9 1 brbmmorexa LTOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J{THA
0113 HOCTH U TJIO yel; b Kpyra 8 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
JIBUKEHUS MITOCKOCTH 6 brbmmorexa LTOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 7 5 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHUE

No KoauuecTBo JJIeKTPOHHbIE

n/ Tema ypoka JyacoB Aata wsytenus uudposbie

n KonTtpoan. oA paxr o0pa3oBaTe/IbHBIE

Bcero
padoTbI pecypchl

1 ?;);leneneHHe TPUTOHOMETPUYECKUX QYHKIIUK yriaoB oT 0° 10 1 01.09 https://m.edsoo.ru/8al424bc
2 DopmyIbl TpUBEICHUS 1 05.09 https://m.edsoo.ru/
3 Teopema kocuHYCOB 1 08.09 https://m.edsoo.ru/8a14336¢
4 Teopema cunycoB 1 12.09 https://m.edsoo.ru/8al42e8a
5) Teopema cunycoB 1 15.09 https://m.edsoo.ru/
6 HaxoxaeHnue JiH CTOPOH U BEJIMYUH YTTIOB TPEYTrOJIbHUKOB 1 19.09 https://m.edso00.ru/8a1430b0
7 Pemenue TpeyroiabHIUKOB 1 22.09 https://m.edsoo.ru/8al42ac0
8 [IpakTHueckoe NpUMEHEHNE TEOPEM CHHYCOB U KOCUHYCOB 1 26.09 https://m.edsoo.ru/8al42c3c
9 [TonsiTre 0 MpeoOpa3zoBaHUM TOAO0HS 1 29.09 https://m.edsoo.ru/8al43ab0
10 CoOTBEeTCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (DUTYD 1 03.10 https://m.edsoo.ru/8al43de4
11 CoOTBETCTBEHHBIE 3IEMEHTHI NOJOOHBIX PUTYD 1 06.10 https://m.edsoo.ru/
12 IlpousBeneHue OTPE3KOB XOP[, OTPE3KOB CEKYIIUX 1 10.10 https://m.edsoo.ru/8al4406e
13 Teopema o KBajsipaTe KacaTeabHOMI 1 13.10 https://m.edsoo.ru/8al441a4
14 [IpumeHeHne TeopeM B pELIEHUHM I€OMETPUUECKUX 3a1a4 1 17.10 https://m.edsoo.ru/8a143f06
15 Konrtponsnas padora Nel 1 20.10 https://m.edsoo.ru/8a1443fc
16 Pemenwue 3amag-nporotunos OI'D 1 24.10 https://m.edsoo.ru/8al447a8
17 BexTopsl. ®U3ndecKkuil U FeOMETPUUYECKUN CMBICT BEKTOPOB 1 1 27.10 https://m.edsoo.ru/8a144960
18 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB. 1 07.11 https://m.edsoo.ru/8al44a8c
19 YMHOXEHHE BEKTOpa Ha YHCIIO 1 10.11 https://m.edsoo.ru/8a144d52
20 Paznosxenne BekTopa 1o IByM HEKOJUTMHEAPHBIM BEKTOPaM 1 14.11 https://m.edsoo.ru/



https://m.edsoo.ru/8a1424bc
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21 Koopaunats! BekTopa 17.11 https://m.edsoo.ru/8al44fbe
22 CkanspHoe MpoU3BEICHUE BEKTOPOB 21.11 https://m.edso00.ru/8a14539c
23 [TpuMeHeHHe CKAISIPHOTO MPOU3BEACHUS ISl HAXO0XKICHHS 1 2411 httos://m.edsoo.ru/8a14550e
JUIMH U YTJIOB

24 Pemrenue 3a1au ¢ moMolIb0 BEKTOPOB 1 28.11 https://m.edsoo.ru/8al44c3a
25 Pemenue 3a1au ¢ moMoIIp0 BEKTOPOB 1 01.12. https://m.edsoo.ru/8a1458c4
26 KonTponbras padorta No2 1 05.12. https://m.edsoo.ru/8a145b08
27 JlekapToBBI KOOPAMHATHI TOUYEK Ha IJIOCKOCTH 1 08.12. https://m.edsoo.ru/

28 YpaBHECHHE TTPIMON 1 12.12 https://m.edsoo.ru/8al45c48
29 YpaBHEHUE OKPYKHOCTHU 1 15.12. https://m.edsoo.ru/8a14635a
30 KoopaunaTsl TOUek nepeceueHusi OKPYKHOCTH U TIPSIMOU 1 19.12. https://m.edso00.ru/8a146620
31 MeTto1 KOOpJMHAT MPU PEIICHUH T€OMETPUYECKUX 3a]1a4 1 22.12. https://m.edsoo.ru/

32 KonTpomnbnas padota Ne3 1 26.12. https://m.edsoo.ru/8al46e0e
33 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE X YIEMEHTOB 1 29.12 https://m.edsoo.ru/8al46fda
34 Yucno n. JInHa okpykHOCTH 1 09.01 https://m.edsoo.ru/8al472c8
35 JliiHA TyTH OKPYKHOCTH 1 12.01 https://m.edsoo.ru/

36 Pannannas mepa yria 1 16.01 https://m.edsoo.ru/8al4714c
37 [Tnomanpe kpyra, ceKTOopa, CerMeHTa 1 19.01 https://m.edsoo.ru/8al47426
38 ITonsaTHE O ABMIKEHUH INIOCKOCTH 1 23.01 https://m.edsoo.ru/8al47c82
39 [TapamiensHbIi IepeHoC 1 26.01 https://m.eds00.ru/8a147f16
40 IToBopor 1 30.01 https://m.edsoo.ru/8al147f16
41 [TapannensHbII IEPEHOC, TOBOPOT 1 02.02 https://m.edsoo.ru/

42 [IpumeHneHne IBUKEHUN TP PEIICHNUN 33a4 1 06.02 https://m.edso00.ru/8a1480e2
43 KonTposipHas padota mo Temam Ned 1 09.02 https://m.edsoo.ru/

44 IToBTOpenue. TpeyronbHUKN 1 13.02 https://m.eds00.ru/8a148524
45 [ToBropenue. I[lapannenbHbie IpsMbIe 1 16.02 https://m.eds00.ru/8a148650



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
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46 [ToBropenue. IleprieHUKYISIPHBIE IPSMBIE 1 20.02 https://m.eds00.ru/8a148650
47 [ToBTOpenue. OKPYKHOCTh U KPYyT 1 27.02 https://m.edsoo0.ru/

48 [ToBTOpenue. YTiabl B OKPYKHOCTH 1 01.03 https://m.edsoo.ru/

49 IToBTOpeHue. BnucanHble U ONMCaHHbBIE OKPYKHOCTH 1 05.03 https://m.edsoo.ru/

50 [ToBTOpenue. 3agaun Ha KJIeTYaTON Oymare 1 12.03 https://m.edsoo.ru/

ol [ToBropenue. [Tnomanu dpuryp 1 15.03 https://m.edsoo.ru/

52 [ToBTOpenue. Tpuronomerpuyeckue GyHKIINN YTIIOB 1 19.03 https://m.edsoo.ru/

53 Pemenne TeKCTOBBIX T€OMETPUYECKUX 3a/1a4 1 22.03 https://m.edsoo.ru/

54 Pemrenne TeKCTOBBIX TEOMETPUYECKUX 3a1a4 1 05.04 https://m.edsoo.ru/

55 Kontponbnas padota Ne5 1 09.04 https://m.edsoo.ru/

56 Pemenue 3agau-nporotunos OI'D 1 12.04 https://oge.fipi.ru/bank/
57 Pemenue 3amau-npororunos OI'D 1 16.04 https://oge.fipi.ru/bank/
58 Pewmenune 3apau-npororunos OI'D 1 19.04 https://oge.fipi.ru/bank/
59 Pemenwue 3amag-npororunos OI'D 1 23.04 https://oge.fipi.ru/bank/
60 Pewmenune 3apau-npororunos OI'D 1 26.04 https://oge.fipi.ru/bank/
61 Pemenwue 3amag-npororunos OI'D 1 03.05 https://oge.fipi.ru/bank/
62 Pemenwue 3amag-npororunos OI'D 1 07.05 https://oge.fipi.ru/bank/
63 Pemenune 3apau-npororunos OI'D 1 14.05 https://oge.fipi.ru/bank
64 Pemenue 3amau-npororunos OI'D 1 17.05 https://oge.fipi.ru/bank/
65 Pemenue 3apau-npororunos OI'D 1 21.05 https://oge.fipi.ru/bank/
66 Pemenwue 3amag-nporotunos OI'D 1 24.05 https://oge.fipi.ru/bank/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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OueHka npeAMeTHBIX pPe3yJIbTATOB 110 TeOMeTPUH

CnuCcOK HTOTrOBBIX INIAHUPYEMBIX PE3yJabTaTOB

CnHCOK UTOrOBbIX IVIAHUPYEMbIX Pe3yJibTATOB dranbl Cnoco0bl
¢opmupoBanus OLIEeHKH

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIUU OCTPHIX YTJIOB, HAXOAUTH ¢ X moMomisio | Tema 1 TEKyIlasi, yCTHO,
PasIMYHBIE DJIEMEHTHI MPAMOYTOJBLHOTO TPEYrOAbHHUKA («PEIIEHHE TPIMOYTOJNBHBIX | T PHTOHOMETpHSL. MACbMCHHO
TPEYroJIbHUKOBY»). HaxoauTh (¢ MOMOILIBIO KalbKYyJISATOpa) IIMHBI W YIJIBL JUIS Teopeme! kocuHyCOB 1
HETAOIMYHBIX 3HAYECHHMIA. CHHYCOB.

[Tonp3oBatbest (GopMynaMu TPUBEIACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAXOXKIEHUS COOTHOLIEHMH MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYNHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAXOXICHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTrOJbHUKA («pPELICHHE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH
FeOMETPUUECKUX 3aj1au.

Brnaners monstusMu npeoOpa3oBaHUs MOAOOMs, COOTBETCTBEHHBIX 3yeMeHTOB | Tema 2 TeKyIas,
1000HbIX (Guryp. [To1b30BaThCss CBOWCTBAMHU MOA00US TIPOU3BONIBHBIX (UTyp, yMeTh | PelieHue MACbMCHHO
BBIUUCIISATh JUIMHBI M HAXOMUTHh YIIBI y MOAO0OHBIX Quryp. IIpumensars cBoiictBa | TPEYTOJILHUKOB
MORO6MS B MPAKTHYECKUX 3a7a4aX. YMeTh MPUBOIUTE TIPHMEPH! TONOOHHIX (uryp B | [1P€0OpasoBanye
OKpPY’KarOIlleM MUDE. noAoOn.

ITonp30BaTbCs TEOpEMaMH O NMPOU3BEIACHUM OTPE3KOB XOPJI, O IPOU3BEIECHUU Tema 3

N Mertpuueckne
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeabHOM. COOTHOMICHIS B
OKPYXHOCTHU
TEKyIasl, yCTHO

[Tonp30BaThbcss BEKTOpaMH, IOHUMATh MX TeOMeTpHueckuil u ¢usndeckuil | Tema 4 TeMaTH4ecKas,
CMBICJI, IPUMEHSTh UX B PEIICHUU TeOMETpUYECKHX U (usnueckux 3amad. [Ipumensts | BekTopb MUCbMEHHO
CKaJISIpHOE MPOU3BEICHIE BEKTOPOB JIJIsl HAXOKIEHUS JAJIUH U YTJIOB.

T10Ib30BaThCS METOOM KOOPAMHAT HA TUIOCKOCTH, IIPHMEHSTH ero B pemeHuy | LeMa S TeKyInast, yCTHO

JlekapToBbl TeMaTHu4eckas,

TCOMCTPHUYCCKUX U NNPAKTUICCKUX 3a/1ay.




KOOPpAMWHATLI HA IIMCHbMCHHO

IJIOCKOCTH MIPaKTHUKA
TeKyIIas,
Tema 6 TEKyLIas, YCTHO
Bnagetp noOHATHAMH MNPAaBWIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKDPYXHOCTH, ymas, y
. [IpaBunbHbBIE TeMaTH4decKas,
JUTMHBL IyTH OKPY>KHOCTH U paJIMaHHON MEPBI YIiia, YMETh BBIYUCIATh IUIOIIAAb Kpyra MHOTOYTOJbHHKH CEMEHHO
U ero yacteil. [I[puMeHsTh noydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1auax. JITHHa OKPYKHO C:H/I " HpaKTHKA
Haxomute ocu (Wi ILEHTPHI) CHUMMETPUU (UTyp, NPUMEHSATH JBHKCHUS IUIoMWab Kpyra TeKyLas
. o
IIJIOCKOCTHU B HpOCTeﬁHIHX CJIyTlaﬂX. BI)ILII/ICHGHI/IG

IIpuMeHATh IMOJIy4YEeHHBbIE 3HAHMUS HA IPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE | rpiomajeit
MOJICNIU JUIS 3a/1a4 PEATbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C | JIBH)KEHUS TIIOCKOCTH
NPUMEHCHHEM T[OJ00MsS ¥ TPUTOHOMETPHYECKMX (QYHKIUH (MOJB3YysCh, TJIe
HEO0OXOAMMO, KAJIBKYJISATOPOM).

TpeﬁoBa}mﬂ K BBICTABJICHUIO OTMETOK 3a IIPOMEKYTOYHYIO aTTECTALIUIO
HpOMG)KyTOqHaSI arreécrauusa MmpoBOAUTCA IO UTOT'aM y‘~I€6HOFO roJa Ha OCHOBC PE3yJIbTaTOB YCTBCPTHBIX OTMCTOK, U IMPEACTABIIACT

co0oli cpenHee apupMETUYECKOE PE3yIbTaTOB UYETBEPTHBIX OTMETOK. OKpyriieHHe pe3yibTara MPOBOAUTCS IO MpaBHJIaM MAaTeMaTHYECKOro
OKpYIJICHUS.
I'paduk KOHTPOJIBLHBIX MEPONIPUATHI

HauMeHoBaHUEe KOHTPOJIBLHBIX MePONPHUATHIA aarTa
KonrtposnbHas pabora Ne 1 20.10.2023
KonrtposabHas padora Ne 2 5.12.2023
KonTpoapHas padora Ne 3 26.12.2023
KonTtponsHas pabora Ne 4 9.02.2024
Kontponbnas pabora No 5 9.04.2024




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

https://oge.fipi.ru/bank

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248D

CO
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