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Kk ConepxaTenbHOMY pa3ieny
OcHOBHOI 00pa30BaTeIbHON TPOTPAMMBI

OCHOBHOT'0 00I1IeT0 00pa30BaHUs

Pabouasi nporpamma yuyeOHOro Kypca
«['eomeTpus»
Bba3oBblii ypoBeHb

Cpoxk ocBoeHus — 3 roga



1.NMMIOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueoHOTO Kypca «I'eomerpusi» s odydaromuxces 7-9 kiaccax (nanee -
nmporpamma yueoHoro kypca «I'eomeTpusi», yaeOHbIiH Kypc) pa3paboTaHa Ha OCHOBE:

- denepalbHOTO TOCYIAPCTBEHHOTO 00pa30BATEIBHOTO CTaHIApTa OCHOBHOTO 00IIero o0pa3oBaHus
(yrBepxknen Ilpukazamum MunucrepcrBa mnpocsemieHuss Poccum ot 31.05.2021 Ne 287 «O6
YTBEPXKICHUU (peiepalbHOTO roCyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOIO OOIIETo
o0Opa3oBaHUs», C U3BMEHEHUSIMHU, BHECEHHBIMU NpUKa3zaMu MuHHCTEpCTBA pocBeleHus: Poccuiickoit
Oenepaunn ot 18 utosns 2022 r. Ne 568 u ot 8 Hosi06pst 2022 1. Ne 955),
-denepanbHOil 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OO0IIEr0 0Opa3oBaHMsS, YTBEPKIEHHOM
npukazoM MunucrepctBa Ilpocsemenus Poccum ot 18.05.2023r N 370 "OG yrBepkIeHUH
benepanbHON 00pa3z0BaTENbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «'EOMETPHUS»

['eomeTpus Kak OJWMH M3 OCHOBHBIX Pa3ZesiOB IIKOJIbHOW MaTeMaTHKH, UMEIOIIHUNA CBOEH
LEeNbl0  00eCneunTh H3yYeHHE CBOWCTB W pa3MepoB (uryp, WX OTHOUIGHHH U B3aUMHOE
pacrojoKeHue, ONMUPACTCs Ha JJOTHYECKYI0, TI0Ka3aTeIbHYI0 JTHHHIO. [[eHHOCTh U3yueHusl FeOMETpHUH
Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs 3aKIIOYAeTCS B TOM, YTO OOYYAIOUIMICA Y4YHUTCS
MIPOBOANUTH JIOKA3aTeNbHbIE PACCYKICHHS, CTPOUTH JIOTMUECKHE YMO3AKIIIOUEHUs, JI0Ka3bIBaTh
WCTUHHBIC YTBEPKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHHUS «OT
MIPOTUBHOTO», OTJINYATh CBOICTBA OT MPU3HAKOB, (POPMYITHPOBATH OOPATHBIE YTBEPKIACHHUS.

BaxxHo mogu€pkuBaTh CBS3U T€OMETPUH C APYTUMH Y4eOHBIMU IIPEAMETaMH, MOTHUBUPOBATH
UCIOJIb30BaTh OMPEIEICHNUS TeOMETPUYECKUX (PUTYyp W TMOHSTHH, TEMOHCTPUPOBATH MPUMEHEHUE
MOJTyYCHHBIX YMEHHUU B (PM3MKE M TEXHHUKE. DTH CBSA3HM HamOoJiee sIPKO BHIHBI B TeMax «BeKTops»,
«TpuroHomerpuueckue cOOTHoOIIEHU», «Metona koopauHaT» U «Teopema [ludaropar.

VYueOHbii kypc «l'eomMeTpus» BKIIOYAET CICAYIONIME OCHOBHBIC Pa3JeNibl COJCPIKAHUS:
«["eoMeTrpuueckue GUrypbl U UX CBOHWCTBay, «3MepeHue reoMeTpHuecKuX BEIUYUHY, «JleKkapTOBBI
KOOPAMHATHI Ha TUIOCKOCTHY, «BekToph», «/IBmkeHus miockoctny, «I[IpeodpazoBanus mogo0us».

Cooepoicanue Kypca yuumoigaem cneyuduxy oopaz08amenbHo20 YYpeHcoeHus.

B yensax ¢oopmuposanus y wikonbHUK08 cucmemvl 3HAHUL, OCOZHAHHBIX HABLIKOG O€30NACHO20
yuacmus 8 OOPON’CHOM OBUICEHUU,  CHUNCEHUS OOPONCHO-MPAHCHOPMHBIX NPOUCUECMBULL C
yuacmuem oemeti, OCNUMAHUSL OMBEMCMEEHHOCMU 30 O€30NACHOCIb CE0el HCUSHU U HCUSHU OPY2UX
Jooetl, nompeoHOCmuU 8 COOIO0EHUU NPABUL OOPOICHO20 OBUINCEHUS COOEPAICAHUE YUeOHO20 Kypca
«Aneebpay oononneno gonpocamu 6e30nACHOCMU OOPOHCHO20 OBUHNCEHUS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA «'EOMETPUS»

Llenbto0 M3y4eHUs] TEOMETPHH SIBIISICTCS MCIIONB30BaHUE €€ KaK WHCTPYMEHTA MPHU PEIICHUU
KaKk MaTeMaTHYeCKHX, TaK U TMPaKTUYEeCKHX 3a/7ay, BCTPEUAIONIUXCS B pealbHOW JKU3HH.
OOyuarommiicss JOJDKEH HAy4YUThCS OIPENENITh T€OMETPHUECKYI0 (DUTYpy, ONHMCHIBATH CIOBAaMHU
4epTéX WIN PUCYHOK, HAWTHU TUIOUIAb 3€MENBbHOTO Y4acTKa, PACCUUTHIBATh HEOOXOIUMYIO IITUHY
OIITOBOJIOKOHHOTO Ka0elsi Wik TpeOyeMble pa3Mepsl rapaxa s aBromoouns. [lpu pemennn 3amay
MPAKTUYECKOTO XapakTepa OOydJarolIMiics YYUTCS CTPOUTh MaTeMaTHYeCKhe MOJENH peallbHbIX
KU3HEHHBIX CHUTYallui, TPOBOIUTH BHIYHUCIICHHUS M OIICHUBATH ITOJIyYeHHBIN pe3ybTar.

MECTO YYEBHOTI'O KYPCA «'EOMETPHUS» B YYUEBHOM IIJIAHE

O011iee 4nciao 4acoB JUIs U3ydeHHs yueOHoro Kypca «l'eomeTpus» Ha yriayOJIeHHOM YpOBHE -
204 gaca: B 7 xmacce - 68 yacoB (2 yaca B HeZleNt0), B § kitacce - 68 yacoB (2 yaca B Heleno), B 9
KJ1acce - 68 yacoB (2 4yaca B HEJIETIO).

2. COAEP) KAHUE YYEBHOI'O KYPCA
7 KJIACC

Hauanpubeie noHAtHs reomerpuu. Todka, mpsmasi, OTpe3OK, Jyd. YTroid. Buael yrios.
BeprukanbHable n cMexHBbIe yribl. buccekrpuca yria. Jlomanas, MHoroyroisHuk. [lapamiensHoOCTs U
NEPIEHUKYIISIPHOCTD MIPSAMBIX.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBA 0ceBOI cumMeTpuu. [IpumMepsl cuMMeTpuu B
OKpPY’KaroIllleM MUpE.

OcHOBHBIE TOCTPOEHHUS C TOMOIIBIO HUPKYJIS U IMHEWKH. TpeyroiapHuk. BeicoTa, Mmennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroibHUKA.



CroiicTBAa W TPHW3HAKH paBHOOEAPEHHOrO TpeyroyiibHWKA. [Ipu3HaKu paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M TPU3HAKK TapauieNbHbIX NpsAMbIX. CymMMa yriioB TpeyrojibHHUKA. BHemiHune
yTJbl TPEYTOJIbHUKA.

[IpssMoyronbHbId  TpeyroJbHUK. CBONCTBO MEIMAHBI NPSIMOYIOJBHOIO TpPEYrOJbHHUKA,
IpOBEACHHOM K  runoreHyse. [Ipu3sHaku  paBeHCTBA  IIPSAMOYIOJIBHBIX — TPEYIOJBHHUKOB.
[IpssMOyToIBHBIN TPEYTOIBHUK C YTII0M B 30°.

HepaBencTBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUJIMHE JIOMAHOM,
TeopeMa o OOJIbIIeM yIiie U OOoJbIIeii CTOpOHE TpeyroidbHuKa. [leprnenaukynsap 1 HaKJIOHHas.

["'eomeTpuueckoe MecTo ToUeK. buccekTpuca yria u cepeJuHHbIN NEPIEHANKYISIP K OTPE3KY
KaK F€OMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTb U KpPYT, XOpJla U JUaMeTp, X CBOWCTBA. B3anMHOE pacnoioxkeHue oKpy>KHOCTH
u npsmoii. KacarenpHas u cekyias K oKpyKHOCTH. OKpYXHOCTb, BIMCaHHas B yroj. Bnucannas u
OIMCaHHAsl OKPY>KHOCTH TPEYTOJIbHUKA. 3a0ayu Ha 08UuiceHue 00beKmos.

8 KUIACC

UYerplpéxyronbHuku. Ilapaimenorpamm, ero mnpusHaku M cBoWcTBa. YacTHble ciydau
napajieslorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBajapar), UX NpU3HAKW U cBoiictBa. Tpamerus,
paBHOOOKas Tparenus, €€ CBONCTBa U Npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton ynsoenust menuansl. Ilentpanpnas cummerpus. Teopema Paneca u Teopema o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.

Cpennve TMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyrosbHUKOB, KO3 duiueHT momoous. [Ipu3Haku mogo0usi TPEyroJbHUKOB.
[TpumeneHune nogo0us MpH PeLICHUH MIPAKTUYECKUX 3a/1a4.

CaoiicTBa 1uiomanei reomerpuueckux ¢uryp. @opMyinbl s IUIOMIAAUW TPEYTrOJbHUKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHUE III0IaAei Mo100HBIX GUryp.

Brraucnenue miomniaaeii TpeyrobHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHun

MPAKTUYECKUX 3ajad._3a0auu Ha 08udiceHue 00bEeKmos.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOro yrja IpsAMOYIOJbHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkunu yrios B 30°, 45° u 60°.

BrincanHble M LIEHTpaJIbHBIE YIJIBI, YIOJ MEXAY KacaTeIbHOM M XOpAOH. YTIJbl MexXny
XOpAaMH U CEeKylUIMMH. BrucaHHble U ONMCAaHHbIE YETHIPEXYTOJIbHUKHU. B3anMmHOE pacroyiokeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTei. OOuiye kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
®opMyIibl TPUBECHHUS.

Pemenue tpeyronbHukoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. PellieHne npakTH4ecKux
3aJ]a4 C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moao6us. [1ogo61e cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpPOU3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnmMHa (MOAyNlb) BEKTOpa, COHANpAaBICHHBIE BEKTOPBI, IPOTUBOMOIOKHO
HalpaBJIEHHbIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluu Haj
BeKTOpamMH. Pa3ioxkeHue BEKTOpa MO JIBYM HEKOJJIMHEApHbIM BekTopaM. KoopanHaTbl BEKTOpA.
CkansipHO€ TPOM3BE/IEHHE BEKTOPOB, NMPUMEHEHHME IS HAXOXACHUS JIMH U YIJIOB._3adayu Ha
osudicenue 00bLeKmoa.

JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHHS TIPSIMOH M OKPY’KHOCTH B KOOPAWHATAX,
nepeceueHne OKpy>KHOCTE! U MpsAMBbIX. MeTo1 KOOpJIMHAT U €ro MPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. J[TMHA OKpPYKHOCTH. I'pagycHas U paanaHHas Mepa yria,
BBIUMCIIEHHUE JUIUH YT OKpykHOcTel. [nomanp kpyra, cekropa, CerMeHTa.

JIBIOKEHUS TJIOCKOCTH M BHYTPEHHUE CUMMETPUH (pUTYp (d7I€MEHTapHbIC TIPEICTABICHNUS).
[TapamtensHblil iepenoc. I1oBopor.




3.JINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JIMUHOCTHBIE PE3YJIBTATBI ocBoeHust mporpamMmbl 10 Yy4eOHOMY KypCy
«["eomeTpus» Kak coaepKaTeabHON JIUHIUM TPOTPAMMBI [0 MATEMATUKE XapaKTEPU3yIOTCS:

1) TmaTpUOTHYECKOE BOCIHUTAHHE:

NPOSIBICHUEM MHTEpEca K MPOLUIOMY M HACTOSAIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHHUEM K JOCTHKCHUSM POCCHUMCKMX MAaTEMaTUKOB U POCCUMCKON MaTeMaTHUECKOM LIKOJIBI, K
MCTOJIB30BAHUIO ATUX JOCTHKEHUH B IPYrUX HAyKax M MPUKIAJHBIX cepax;

2) TPaKIaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA M pealu3ali ero IMpas,
MIpPE/ICTaBJICHHEM O MAaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYp, SBJICHUH,
IpoIelyp TPaXIaHCKOTo OOIIecTBa (HAarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIECHUIO
ATHUYECKHUX MPOOJieM, CBSA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHEM TOCTHKEHUI HayKH, OCO3ZHAaHHUEM
B2XHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B IEATEILHOCTH YIEHOTO;
0CO3HAHUE OCHOBHLIX NpaAs, c80000 U 00A3aHHOCMEl 2PANHCOAHUHA, COUUATbHBLIX HOPM U NPABUIL
MENHCIUYHOCMHBIX OMHOWEHUL 8 NOJUKYILIMYPHOM U MHO2OKOHDECCUOHANIbHOM 0buecmeae;
0Cco3Hauue ceds KaK YeHd cembll, 00ulecmsa u 20cyoapcmed, 0CoO3Hanue JUYHOL 0meencmseeHHoCmu
3a C80U NOCMYNKU;

NOHUMAHUe 3HAYeHUsl NpAasull _0e30NaACHOCHU OO0POICHO20 OBUNCEHUsl, 0B11a0eHUe YMEeHUAMU
pasauyams _0OpPOJCHbIE 3HAKU U C1e008aAMb Npasuiam 0e30nacHo20 00POACHO20 OBUNCEHUS,
UCNOIb308AHUE NOJIVYEHHBIX 3HAHULL 8 HCUSHU,

3) TpymoBOE BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B pEHICHMH MPAKTHUYECKUX 3a/lad MaTeMaTH4eCKOn
HaNPaBICHHOCTH, OCO3HAHUEM BXHOCTH MAaTEMAaTHYECKOTO

o0pa3oBaHMs Ha MPOTSHKEHUU BCEH KU3HU UIS YCHEIIHON MpodeCcCHOHAIbHON NesSTeIbHOCTH
U pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM W TIOCTPOCHHUEM HHIMBHIYaTbHON
TpPaeKTOpUU OOpa30BaHUA W KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MOTPeOHOCTEH;

4) »scTeTHYeCKOe BOCIHTAHUE: CIOCOOHOCTHIO K SMOIMOHAJIBHOMY M 3CTETUYECKOMY
BOCIIPHATHIO MaTEeMAaTUYEeCKUX OOBEKTOB, 3a/ad, PEHICHWH, pacCyXISHHH, yMEHHUIO BHUJIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAay4YHOTO TO3HaHUS: OPUEHTALMEH B JEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY
HAy4YHBIX TMPEJICTaBIEHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS 4YEJOBEKa, MPUPOIBl U
oOuiecTBa, TOHMMaHUEM MaTeMaTH4YEeCKOW HayKH KakK c(epbl UeTOBEUECKOH JIeATEIbHOCTH, ITAIOB €€
pa3BUTHUA U 3HAUYMMOCTU [UIsl Pa3BUTHUS [MBUIM3ALMU, OBIAJECHUEM S3bIKOM MAaT€MaTUKU H
MaTeMaTHYeCKOW KyJbTYpOH KakK CpEJCTBOM TIO3HAHUS MHUpA, OBJAJCHHEM HaBBIKAMHU
HCCIIEeIOBATENLCKOM 1eATeIbHOCTH;

6) ¢usnyeckoe BOCIMUTAHWE, (OPMHPOBAHHWE KYJIBTYPHI 3/I0POBBSI M SMOIMOHAIHHOTO
6J1aromnoy4rsi: TOTOBHOCTbIO PUMEHATh MaTeMaTUYeCKHe 3HaHUS B MHTEPecax CBOETO 37J0POBbS,
BEJICHUSI 3[I0POBOTO 00pa3a KM3HU (370pOBOE NHUTAaHWE, COATAHCHPOBAHHBIA DPEXHM 3aHATHH U
OTIbIXa, peryisipHas (usnueckas akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HAaBbIKA pEQIIEKCHH,
MPU3HAHUEM CBOETO ITPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPYroro 4ejJoBeKa;

7) 5KOJIOTHYECKOe BOCIMTAHUE: OpPUEHTALlMeH Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaAHUN /IS
pereHust 3a1a4 B 001aCTH COXPAHHOCTH OKPYIKAIOIIEH CpeJIbl, TUTAHUPOBAHUS TIOCTYITKOB U OIICHKH
X BO3MOXKHBIX IOCHEACTBUI JUIsI OKPY)KAIOLIEW Cpelbl, OCO3HAHUEM TIJI00ATBbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM U TIyTeH UX pPEIIeHIS,

8) amanTanys K U3MEHSIOUIMMCS YCIOBUSAM COIMATBHON M IPUPOTHON CPEebl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEOMPEICTICHHOCTH, TIOBBIIICHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JIeATebHOCTh, B TOM YHCJIe YMEHHUE YUYUTHCS Y
JPYTUX JIIOJIEH, TPHOOPETaTh B COBMECTHOW JIEATEITLHOCTH HOBBIE 3HAHUS, HABBIKA W KOMITETCHIIUU
U3 OMbITa JPYTHX; HEOOXOJMMOCTHhIO B (DOPMHpPOBAHMM HOBBIX 3HAHHH, (OPMYIHPOBATH HJIEH,
MOHATHS, THIOTE3bl 00 OOBEKTaxX W SBICHHSIX, B TOM YHCJIE paHee HE HM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAITHIO
KaK BBI30B, TPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMbIe pEIICHUS U JCHCTBHUS,
(bopMyIHpPOBATH M OIICHUBATH PUCKHU ¥ MTOCIEACTBUS, (OPMUPOBATH OIIBIT.




METAIIPEIMETHBIE PE3YJIbTATbI
VYHUBepcalbHBIE T03HABATENbHBIC JeHCTBUS o0OecreynBaroT (GopMHpOBaHUE O0a30BBIX
KOTHUTHBHBIX IIPOLIECCOB O0y4YaroUMXcsi (OCBOCHME METOJOB IO3HAHMS OKPYKAIOIIEro MHPA,
PUMEHEHHE JIOTUYECKHX, UCCIIE0BATENIbCKUX ONepanuii, yYMeHu paboTaTh ¢ HHPpOpManueil).
VY obyuaromerocst 0yayT copMHpOBaHbl cienyroline 0a30Bble JIOTHYECKHUE NEHCTBUS KaK
4acTb [103HABATENIbHBIX YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI:

BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKY MAaTEMATHYECKUX OOBEKTOB, IIOHATHIH,
OTHOLICHUHA MEXIy TOHATHAMH, (OpPMYyIHpOBaTh ONpEJeNeHHUs] TOHATHH, YCTaHABIWBATh
CYIIECTBEHHbII NPU3HAK KJIaCCU(PUKALIMKA, OCHOBAHUS

JUist 0000IIEHNUS M CPAaBHEHUS, KPUTEPUH ITPOBOJANMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh U INPEOOpPa3OBbIBATh CYKICHUSA: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBJIATh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTHBOpeuMs B (akrax,
TAHHBIX, HAOMIOACHUSAX U YTBEP)KJICHHX, ITPeIaraTb KPUTEPUH JIJIs BBISIBIICHHS 3aKOHOMEPHOCTEH
MPOTUBOPEUHIA;

IPOBOJUTH BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh 10Ka3aTeiabCTBA MATEMAaTHMUECKUX YTBEPKACHUM (NpsAMbIE U OT IMPOTUBHOIO),
IPOBOJIUTh  CAaMOCTOSITENIbHO  JIOKAa3aTeNbCTBA  MaTeMaTHMYeCKMX  (PaKTOB,  BBICTPaUBaTh
apryMEHTAalMIO, TMPHUBOIAWTH TNPUMEPHl M KOHTPIPUMEPHI, NPUMEHATH METOJ MaTeMaTU4eCKON
MHAYKIIH, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMS;

BbIOMpaTh Ccroco0 peuleHust yueOHOHM 3aiauu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB PEILEHUS,
BbIOMpPATh HauboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

VY obyuaromerocst 0yayT cOpMHPOBAHBI CIEAYIONINE Oa30BhIE UCCIIEAOBATEIILCKUAE ICHCTBHS
KaK 4acTh [IO3HABATEJIbHBIX YHHUBEPCAJIbHBIX YU€OHBIX JEHCTBUI:

UCTIOJIB30BaTh BOMPOCH KaK MCCIIENOBATEIILCKANA HHCTPYMEHT IO3HAHHS, (OPMYIHPOBATH
BOINPOCHI, (PUKCUPYIOIIKE NPOTUBOpEUHE, NPOOIEMy, CaMOCTOATEIBHO YCTaHABIMBATH UCKOMOE U
JaHHOE, (POPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

OPOBOJIUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY 3KCIIEPUMEHT, HCCIEJ0BaHHE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTEMaTUUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 0OBHEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (OPMYIMPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEIEHHOIO
HaOJII0/IeHNUs1, UCCIIEIOBaHMS, SIKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB Y 00OOOILEHNUIH;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUIATh MPEATIOIOKEHHS O €T0
Pa3BUTHH B HOBBIX YCIOBUSX.

VYV olyuaromerocss OyayT cpopMuUpoBaHb yMEeHHUs paboTarth ¢ WH(pOpMaluend Kak 4YacTb
M03HABATEIbHBIX YHUBEPCANbHBIX YUeOHBIX JIeHCTBUIA:

BBISIBIISITh HEJIOCTATOYHOCTh W W30BITOYHOCTH MH(OpMAINH, TaHHBIX, HEOOXOIMMBIX IS
peleHus 3a/1auu;

BbIOMpaTh, AaHAJU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPHPETUPOBATH HH(OPMALINIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (OpMy NpeACTaBICHUS HHPOpPMAIMK U WUIIOCTPUPOBATh peLIaeMble 3aJlauu
cXeMaMH, AMarpaMMaMHy, HHOHM rpadukoil 1 uX KOMOMHAIUAMUY;

OLICHMBATh  HAAEKHOCTH  MHPOPMALUMU 1O  KPUTEPHSIM,  TPENJIOKCHHBIM  WIH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

VYHuBepcaibHble ~KOMMYHUKATHBHbIE JeWcTBHS  oOecreyuBaroT  C(HOPMUPOBAHHOCTh
COLIMAJIBHBIX HAaBBIKOB 00YYAIOIINXCS.

VY obyuaromierocss 0ynyT chopMHpPOBaHBI YMEHHs OOIICHHUS KaK 4acTh KOMMYHHUKATHBHBIX
YHUBEPCAJIBbHBIX YUEOHBIX AEHCTBHIA:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKIEHHS B COOTBETCTBHUHM C YCIOBUSMU U LEISIMH
0011IeHus, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTAaX,
JlaBaTh MOSCHEHUS M0 X0y PELIeHUs 3a]aul U TOJyYEeHHBIM pe3yJIbTaTam;

B Xo0Jie OOCYX/IEHHUs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKAaeMOW TeMbl, NMPOOJIEMBI,
pelaeMoil 3amayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IIOUCK pPEIIEHHUs, COIMOCTaBIATH CBOU
CYXJIEHUS C CYXIEHUSIMH JPYIMX Y4YacTHHUKOB JHajiora, oOHapyXXHMBaThb pa3iM4yhe U CXOJCTBO
MO3ULUH, B KOPPEKTHOU opMe GOpMyIIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

OpPEICTaBIATh PE3YyNbTaThl PEIICHUs 3aJa4M, SKCIEPUMEHTAa, HCCIEAOBaHUS, IPOEKTa,



CaMOCTOSITENTFHO BBIOMpATh (hopMaT BBICTYIUICHHUS C YYETOM 3ajad MPE3eHTAUU U OCOOCHHOCTEH
ayTUTOPHUH.

Y oOyuaromerocss Oyayr chOpMHPOBaHBI YMEHHsI COTPpYJHHYECTBA KakK  4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX yUCOHBIX IEHCTBUI:

NOHMMaTh M WCIOJIB30BaTh TPEUMYIIECTBA KOMAHIHOW M HMHIMBHIYaJbHOH pabOTHl TpHU
pemieHHH y4eOHBIX MaTeMaTWYEeCKHX 3a/ad, NPUHUMATh IeJIb COBMECTHOH JesTEeIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOH pPa0OTHI, paclpeleNiaTh BHIbI pabOT, TOrOBapUBATHCS,
o0CyKIaTh MPOIIecC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX YEIIOBEK;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXaeHUs, OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBI» U WHBIC); BBITIOJHATH CBOKO YacTh PabOTHl U KOOPJMHHUPOBATH CBOM JICHCTBUS C APYTUMU
YJIeHAMHA KOMaH/Ibl, OIICHUBATh KAUeCTBO PE3yJIbTaTa M KA4eCTBO CBOETO BKJIaJa B OOl pe3yabTar
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

VYHUBepcabHbIC PETYJISATUBHBIC JIEHCTBHS O0ECIICYMBAIOT (OPMHPOBAHUE CMBICIOBBIX
YCTaHOBOK M JKU3HCHHBIX HABBIKOB JINYHOCTH.

Y oOyvaromerocst OynyT cGhOPMHpPOBAHBI YMEHHS CaMOOpPraHM3allMd Kak 4acTh
PETYISATUBHBIX YHUBEPCATBHBIX YICOHBIX JICHCTBHIA:

BBISIBIISITH TIPOOJIEMBI JJIsl PEIICHUS B )KU3HEHHBIX U yYCOHBIX CUTYaIUSIX, ODHCHTUPOBATHCS B
Pa3IMYHBIX MOAX0J[aX MPUHATHS PEIICHUN (MHINBUYyaTbHOE, TPYIIIIOBOEC);

CaMOCTOSITENIbHO COCTABIISITh IUIAH, AJITOPUTM PEHICHHS 3a/a4d (MM €r0 4acTb), BHIOUpPATh
CIOCO0 pemeHust ¢ y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ Y4ETOM HOBOW MH(OpMAIUH.

VY oOyuaromerocst OyayT cOpMHPOBAaHBI YMEHHS CAMOKOHTPOJISI KaK YacCTh PETyJITUBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJSI TpoILecca M pe3yibTaTa peIIeHUs
MaTeMaTHYECKOH 3a/laui, CAMOMOTHBAIIMU U PEQIICKCUU;

NPEIBUICTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPU PEHICHUH 3a/1a4d, BHOCHTH
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, HAWJICHHBIX OMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE pe3yjbTaTa JEATCIbHOCTH ITOCTABICHHOW IIETH W YCIIOBHSIM,
OOBSICHSTh TIPUYUHBI JIOCTHKEHUS WM HEIOCTIDKEHUS IIeNTM, HaXOAWTh ONIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

VY oOyuaromierocst OyayT copMUpPOBAHO YMEHUE SMOIMOHATBHOTO WHTEJUIEKTA KaK 4acTh
PETYIATUBHBIX YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA:
BBIpaXKaTh SMOIMH IPU U3YUYECHUU MAaTEeMAaTUICCKUX 00OBEKTOB U (DaKTOB, J1aBaTh
HSMOIIMOHAIBHYIO OLIEHKY PEIIeHUs 3aJauu.

IMPEJIMETHBIE PE3YJIBTATDBI
7 KJIACC

Pacnio3HaBaTh UM3yueHHbIE TE€OMETpUUYECKHE (UTYpBl, ONpEAETsATh MX B3aMMHOE
pacnojoxeHue, n300paxxarb reoMeTpudeckue (Urypbl, BHIIOIHATh YEPTEKH MO YCIOBHIO 3a/ladH.
N3mepsaTs JIMHENWHBIE W YIVIOBBIE BEIMYMHBL Pemiars 3agaud Ha BBIYKCIEHUE JJIMH OTPE3KOB U
BEJINYUH YIJIOB.

[TpoBoauTH rpyOyIO OLIEHKY JIMHEHHBIX U YITIOBBIX BEIMYUH MTPEIMETOB B PEAIbHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuark pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUNHBI.

Ctpouts 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

ITonb30BaThCs MPU3HAKaMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh IPU3HAKN U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3ajay.

IIpoBOIUTE TOTHYECKUE PACCYKICHHS C HCIIOIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsd IpPU3HAKAMU DPABEHCTBA IPSMOYIOJbHBIX TPEYrOJBHUKOB, CBOWCTBOM
MEJIMaHbl, IPOBEAEHHON K THIIOTEHY3€ MTPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIIEHUN T€OMETPUUYECKUX
3a/1ad.

OnpenensaTh MapayieIbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMH
cexymas. OnpeaensaTs NapauienbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK OJJHOU
MPSIMOM 0 TOYEK APYTroM MpsIMOM.

Pemate 3agaun Ha Ki1eT4aToil Gymare.

[IpoBOAMTHL BBIUMCICHHS W HAXOAWUTh YHUCIOBbIE MW OYKBEHHbIE 3HAY€HHUS YIJIOB B
F€OMETPUYECKHUX 3aJayaX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOIOYI'OJIBHUKOB,



CBOMCTB YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUN JBYX IMapauIeIbHBIX MPSIMBIX cekymieil. Pemrars
MPAaKTUYECKHUE 3a/1a4H Ha HAXOKJICHUE YTJIOB.

BraneTs NOHATHEM T€OMETPUYECKOTO MECTA TOUYCK. Y METh ONPEEISITh OUCCEKTPUCY yTia U
CEpPEAUHHBIN NMEPIEHAUKYIISAP K OTPE3KY KaAK T€OMETPUUECKUE MECTA TOUEK.

DopMyIHpPOBaTh OMPEACIICHUS OKPY)KHOCTH M Kpyra, XOpAbl U JUaMETpa OKPYKHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELIEHUH 3aa4.

Bianerb moHSITHEM ONKMCAaHHOW OKOJIO TPEYroJibHUKA OKPYKHOCTH, YMETh HaXOJHUTh €&
teHTp. [Tonp3oBaThest hakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEIUHHBIC IEPIICHIUKYIISIPBI K CTOPOHAM TPEYTroJIbHUKA ITEPECEKAIOTCS B OHOM
TOUKE.

Binanerp moHsATMEM  KacaTeIbHOM K  OKPYKHOCTH, IIOJb30BaThCS TEOPEMOM O
MEPIICHANKYISIPHOCTH KacaTeIbHOW U paJinyca, IPOBEAEHHOIO K TOYKE KaCaHUSI.

[Tonp30BaTbCcsi  MPOCTEHIIMMH  TE€OMETPUUYECKMMH  HEPAaBEHCTBAMM, TMOHUMATh  UX
[IPAKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHUS C TOMOIIBIO LIUPKYJISI U JIMHEHKH.

Pewamo 3a0auu na osuscenue 06vekmos.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI, I0JIb30BaTbCS HX
CBOMCTBAMH IPH PELIEHUH F€OMETPUUECKUX 3aau.

[TpuMeHATH CBOMCTBA TOUKH [IEpPECEUEHUs] MEMAH TPEYyrojbHHUKa (LIEHTpa Macc) B peIlieHUH
3ajau.

Brnaners nousTHeM cpeiHel IMHUU TPEYroJbHUKA U TPaNeluy, IPUMEHATh UX CBOICTBA IIPH
pemieHun reomerpudeckux 3amad.  [lomp3oBatbes  Teopemon  Qaneca M TEOpeMOM O
IIPONOPLMOHAIIBHBIX OTPE3KaX, IPUMEHSTh UX Ul PELICHUs IPAKTHYECKUX 3a/1a4.

[TpuMeHsTh IPU3HAKU [10100US TPEYTOIbHUKOB B PELIEHUH F€OMETPUUECKHUX 3a/1a4.

[Tonws3oBatbest Teopemoit [lnugaropa ass penieHns reoMeTpUUecKuX U MPaKTUYECKUX 3a/1a4.
Crpouth MaTEMaTHUUYECKYIO MOJIEb B IPAKTUYECKUX 33/1a4aX, CAMOCTOSITENIbHO POBOJIUTh YEPTEXK U
HaXO/UTh COOTBETCTBYIOLIHNE JJIUHBI.

Brnagerb mNoHATHSAMHM CHHYca, KOCMHYCa M TaHIE€HCAa OCTPOrO YIyla MpsIMOYTOJIBHOI'O
TpeyroyibHuKa. [10J1630BaThCS STUMU NOHATUAMM ISl PELICHUS IPAKTHYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbIMH cioco0aMu) IIIO0MIa1b TPEYToJbHUKA U TUIOIIA I MHOTOYTOJIbHBIX
¢uryp (monp3ysch, TAe HEOOXOIUMO, KalbKylIaTopoMm). IIpuMeHSTH mMoilyyeHHblE yMEHHUS B
MPaKTUYECKUX 3ajjauax.

Bnanerp NOHATHSAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIax, yriaax MexXay XopJamH (CEeKyIIMMHU) U yrie MeXAy KacaTeJbHON M XOpAOoH Hpu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Bragers moHSATHEM ONUCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHSATh CBOMCTBA ONMUCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PEIICHNUH 3a]1a4.

[TprMeHsTh NOTyUYeHHbIE 3HAHUSI Ha IPAKTHUKE - CTPOUTh MaTeMaTHUECKHUE MOJIEIH JUIs 3aj1a4
peambHOM KM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHS C NPUMEHEHHUEM MOA00OMUsS H
TPUTOHOMETPHH (I10JIb3YACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

Pewamy 3a0auu na dsusicenue 06vexmos.

9 KUIACC

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIIUU OCTPBIX YTJIOB, HAXOIUTH C UX MOMOIIBIO pa3IUYHbIE
9JIEMEHTBl MPSIMOYTOJIBHOTO TPEYrojJbHUKA («PELIeHHE TMPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTs (¢ mOMONIbIO KaNbKYyISTOPA) JUIMHBI M YTJIbI JUIsl HETaOJIMYHBIX 3HAUEHUH.

[Tonp3oBaTbess popMysiaMu MPHUBEIEHUS U OCHOBHBIM TPHUTOHOMETPHUUECKUM TOXKIECTBOM
JUISL HAXOXKIEHUSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETUYMHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JJISI HAXOXAECHUS Pa3jIMYHBIX AJIEMEHTOB
TpeYrojbHUKa («peleHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH FT€OMETPUUECKUX 3a/1a4.

Brnaners nmonatusMu mpeoOpa3oBaHus 1mojo0usi, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThCsi CBOMCTBAMHU MOJ00MSI TMPOU3BOIBHBIX (UTYP, YMETh BBIYMCIATH JUIMHBI U
HaXO/UTh YIJIbl y Mo00HBIX (huryp. [IpuMeHsTs cBoiicTBa MOA00MS B MPAKTHUECKUX 3a7ayaxX. Y METh
MPUBOJIUTH MPUMEPHI TOJOOHBIX (GUTYDP B OKPY>KAIOILIEM MHpE.

[Tonb30BaTbes TEOpEMaMHM O MPOU3BEACHUM OTPE3KOB XOPHA, O MPOU3BEIECHUH OTPE3KOB



CEeKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaTbcs BEKTOpaMM, IOHMMATh WX TEOMETPUYECKHH U (DU3MYECKHl CMBICT,
IPUMEHATh MX B pEIIEHUU TIEOMETPUUYECKUX M (u3nueckux 3azad. [IpuMeHATh cKalspHOe
MIPOU3BEICHNE BEKTOPOB JJIsl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp3oBaTbcss METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B peleHHH
TeOMETPHUECKUX U TMPAKTUYECKUX 3a]1a4.

Brnaners MOHATUSAMHU IPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JJIMHBI IYT'H
OKPY>KHOCTH M paJMaHHOW MEpbI YIila, YMETh BBIYMCIIATH IJIOMIAIb Kpyra U ero yacreil. [Ipumensth
IIOJTyYEHHbIE YMEHUS B IPAKTHUECKUX 3ajjayax.

Haxomute ocu (MM IEHTPHI) CUMMETPUH (GUTYp, NMPUMEHATH JBM)KEHHUS IUIOCKOCTH B
IPOCTEHIINX CIydasX.

[TpuMeHSTH MOTy4YeHHBIC 3HAHUS Ha IPAKTUKE - CTPOUTh MaTEMAaTUYECKUE MOJICIIH [T 3a/1a4
peanbHOM KU3HM M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHUS C INPUMEHEHUEM MOA0OMUsS U
TPUTOHOMETPUYECKHUX (PYHKIUH (ITONIB3YSICh, T€ HEOOXOMMO, KAJIbKYISTOPOM).

Pewamyv 3a0auu na osudicenue 06vekmos.




4 TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jaesioB (undposbie) JdonmosiHuTEIbHAS
Kontpoabusbie IlpakTuueckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTejibHbIE uHdopmanus
padoThI padoThI
pecypcsl
[Ipocreiimue
3adauu Ha
reoMeTpuyeckue (GUrypsl u bubnuoTeka LHOK
1 = 14 1 5 O8UdICEeHUe
UX cBoiicTBa. M3mepeHue https://m.edsoo.ru/7f415e2e  —_
00bexmos.
TCOMETPHUYCCKUX BEIIMYUH
bubnuoTeka HOK
2 T 22 1 6
PEYTOTBHMIA https://m.edsoo.ru/7f415e2e
3adauu Ha
[TapannenbHble IIpsSIMBIE, bubnuoreka [HOK
3 CyMMa YIJIOB TPEYTOJIbHUKA 14 2 > https://m.edsoo.ru/7f415e2e deudicentie
MM YT peyt T ' 00beKmos.
OKpy>XHOCTb u KpYT. 3adauu Ha
4 Fecf)ljgi UYEeCKUe i 14 1 5 bubmorexa LOK osudicenie
p https://m.edsoo.ru/7f415e2e ~ ——
MIOCTPOEHUS 00bexmos.
5 [loBTOpenue,  oOoOuieHME 4 0 1 bubnuoreka [HOK
3HaHUHN https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB
- 68 5 22

10 ITPOI'PAMME
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3ngejioB u (undposbie) JdonmosaHuTteabHas
Kontpoabubie IlpakTuueckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTejibHbIE uHpopmanus
padoThI padoThI
pecypcsl
1 YeThIpEXyroabHUKU 12 6 bubamorexa LUOK'  3adau na deuxcene
pexyT https://m.edsoo.ru/7f417e18 = o0b6wvexmos.

Teopema @aneca u TeopemMa o

2 MPOMOPLUUOHABHBIX OTpe3kax, 15 bubamorexa HOK
POTopH P ’ https://m.edsoo.ru/7f417e18
M01I00HbBIE TPEYTOIBbHUKH
[Imomane. Haxoxnenue

3 IUIOMIAIEH TPEYrOJbHUKOB | 14 6 bubnmoreka LIOK  3adauu na dsudicenue
MHOT'OYTOJIbHBIX ¢uryp. https://m.edsoo.ru/7f417e18  0b6wexkmos.
[Tnomanu nono6HbIX puryp

4 Teopema Iludaropa u Hayama 10 4 bubnnoreka LHOK  3adauu na osudicenue
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18 = ob6vexmos.
Vbt B OKPYKHOCTH.
Brnucannble u  omucaHHBIE

5 YeTHIPEXyTrOTbHUKHN 13 6 bubmotera HOK

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

KacarenbHble K OKPYXHOCTH.
Kacanue okpyxHoOCTEM

5 [ToBTOpeHwme, 00001IeHHE 4 5 bubnuoreka LHOK
3HaHUU https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB IIO 68 30
I[MPOT'PAMME
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9 KJIACC

KosmyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3geioB M TeM (uugpoBbie) JlomoJIHUTeIbHAS
Ne n/n Kourpoububle IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE uHopmanus
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 c bubnuoreka I[HOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanre momodus. Merpudeckue 10 1 3 bubnuoTeka [HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
Eub 1OK 3adauu Ha
nOIMOTEKA
4
3 Bexropst 12 L https://m.edsoo.ru/7f41al2c daudicenie
00beKmos.
bubnuoreka [HOK
4 9 1 3
JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH https://m.edsoo.ru/7f41a12¢
[IpaBunbHble MHOrOyroJibHUkH. JluHa 3adauu Ha
5) OKpY)KHOCTH M IDomags  kpyra. 8 0 4 bubmorexa HOK osuocenue
by . pyra. https://m.edsoo.ru/7f41al2c ~_
Brruucnenue miomaaei 00beKmos.
bubmmoreka [HOK
6 6 0 3
JlBIierHs LI0CKOCTH https://m.edsoo.ru/7f41al2c
3adauu Ha
[ToBTOpEHwUe, 00o0011eHme, bubnuoreka [HOK
7 . 7 1 3 osuoicenue
CUCTEMATH3aLMs 3HAHUU https:.//m.edsoo.ru/7f41al2c | ——
00beKmos.
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 68 5 25
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