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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX pA3JEJIOB IIKOJBHOM MaTeMaTHKH,
UMEIOIINIA CBOEH IeJIbI0 00ECleYuTh M3YyYeHUE CBOMCTB M pa3MepoB GUTYp, UX
OTHOLIEHW ¥ B3aWUMHOE PpACHOJIOKEHUE, OINUPACTCI Ha  JIOTHMYECKYIO,
JIOKA3aTEIbHYI0 JUHUI. L[€eHHOCTh M3y4YeHUsI T€OMETPUM HA YPOBHE OCHOBHOIO
oO1ero 00opa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNCA YUUTCS TMPOBOIUTH
JIOKA3aTEJIbHBIE PACCYKICHUS, CTPOUTH JJOTUUECKUE YMO3AKIIOUEHHUS, 10Ka3bIBATh
VUCTUHHBIE YTBEPXKACHUS M CTPOUTHh KOHTPOPUMEPHI K JOKHBIM, HPOBOJUTH
pacCyKJI€HUsT «OT MPOTUBHOTO», OTJIWYaTh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKICHUSI.

BTopoil wnenpr0 WM3ydeHHS TEOMETPUM SIBJSIETCS HCHOJIB30BAaHHE €€ Kak
MHCTPYMEHTA IpPHU PEHICHUH KaK MaTEMaTHYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOyyaromuiics AO0HKEH Hay4dHuThCA
ONPENEIUTh F'€OMETPHUUECKYI0 (UTYpYy, ONMUCATh CIOBAaMHU JAHHBIA 4YEPTEX WU
PUCYHOK, HAWTHU IUIOLIA/b 3€MEJIBHOTO Y4acTKa, paCCUYUTATh HEOOXOAUMYIO JJIMHY
ONTOBOJIOKOHHOTO Kalensi uiau TpeOyemble pa3Mepbl rapaxa Ui aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BBIYMCIHUTEIbHAS JIMHUSA B WU3YYEHUU I'E€OMETPUU.
[Tpu pemenun 3agad MPaKTUUYECKOrO XapakTepa OOyYarolMics YYUTCS CTPOMTH
MaTE€MaTUYeCKUEe MOJEIM PEANbHBIX JKM3HEHHBIX CUTyallMil, IPOBOJUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJYYEHHOTO PE3yJIbTaTa.

KpaiiHe BaxHO MOAYEPKHUBATH CBSI3M TE€OMETPUU C JPYTUMHU YUEOHBIMU
peaMEeTaMu, MOTUBUPOBATh UCIIOIb30BATh ONPEECICHHS TEOMETPUUECKUX PUTYD U
NOHATUH, JIEMOHCTPUPOBATH IMPUMEHEHUE IMOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTWU CBA3M Haubosiee SpPKO BUAHBL B Temax «BekTopbi»,
«Tpuronomerpuyeckne COOTHOLICHUS», «Meton koopauHar» u  «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYAST CICAYIONIME OCHOBHBIC pa3fcibl
comepxkanusi:  «l'eomerpuueckue GUTYpel W HX CBOMCTBa», «V3Mmepenue
rE€OMETPUYECKUX BEIMUUHY, «/[eKapTOBBI KOOPAMHATEI Ha IIJIOCKOCTHY, « BEKTOpBI»,
«/IBmxenus mrockocTuy, «lIpeobpazoBanust mog00us.

Ha uzyuenue yuebHoro kypca «I" eomerpusi» otBoautcs 204 gaca: B 7 kiacce -
68 yacoB (2 yaca B Hezelo), B 8 kiacce - 68 yacoB (2 yaca B HeJEN0), B 9 Kiacce -
68 yacoB (2 Jaca B HEJIEINIO).



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Hauanpnble nonsTus reomerpun. Touka, npsmasi, OTpE30K, JIyd. Yroa. Buasl
yIJIoB. BepTukansHple W CMeXHbIE YIJbl. buccexktpuca yrima. Jlomanas,
MHOTI'OYyToJIbHUK. [lapaninenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunsble ¢purypsl. OCHOBHBIE CBOICTBa 0ceBOW cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYKAIOIIEM MHUpE.

OCHOBHBIE IIOCTPOEHUS C TNOMOLIBIO LUPKYJS U JUHEHKH. TpeyroiabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOenpeHHBIE ¥ PAaBHOCTOPOHHUHM  TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOrO0 TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIBHUKOB.

CBOMCTBA U NMPU3HAKY TAPAJUIENIBHBIX NPAMBIX. CyMMa YIiI0B TPEYTrOJbHHKA.
Bnentnue yriel TpeyroyJbHUKA.

[IpsmoyrosnbHbIi  TpeyroJbHUK. (CBOMCTBO MEIWAHbBl NPSAMOYTOJIBHOIO
TPEYTOJbHUKA, TPOBEAEHHON K TUIIOTEHY3€. [[pu3HaKku paBeHCTBAa IPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEYTroabHUK € yIiioM B 30°.

HepaBencTtsa B reoMerpuu: HEpPaBEHCTBO TPEYIOJBbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OousbllieM yrie U OOoJIbLIeH CTOpPOHE TPEeyroJIbHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

I' eomerpuueckoe MecTo TOYEK. buccexkrpuca yria u CepeAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy»XKHOCTb W Kpyr, XOpJa W JAuaMeTp, HUX CBOWCTBAa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH U Npsamoi. KacarenbHas M cekylas K OKPY>KHOCTH.
OKpy»XHOCTb, BIIMCaHHass B yrojl. BrmcaHHas ¥ ONKCaHHAas OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KJIACC

YetbipéxyronbHuku. IlapamnenorpamMm, ero npu3sHaky U CBOMCTBA. YacTHbIE
Cllydau TapaJijieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamerusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U TMPU3HAKH.
[IpssmoyrosbHas Tparenus.

Meton ynBoeHust menuansl. LlenTpanbHas cummerpusa. Teopema daneca u
TEOpPEMa O IPOIOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue JIUMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TpeyrosbHUKOB, Kod3(pduimeHT mnoaodusa. IlpusHaku mnomodus
TpEeyroJbHUKOB. [IpruMeHenne noqooust mpy peleHny NPpakTUYEeCKUX 3a/1a4.

CaoiictBa miomaaei reomerpudyeckux ¢uryp. Dopmynsl s miIomaau



TpPEyrojbHUKa, Napajuiesorpamma, pom6a u Tpamneuuu. OTHOILIEHUE IIoLaaAeH
oA0OHBIX (UTYD.

Brruncnenue miomazaei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu pemeHun
MPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yTrja NpSMOYTOJBHOTO TPEyrojJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpHUroHOMeTpHueckue (GyHKIUU
yrioB B 30, 45 u 60°.

Brrcannble 1 IeHTpabHBIE YIIIBI, YTOJI MEXKy KacaTeIbHOU U XOPAOU. YTIIbl
MEXIy XOpJaMHh MU CEeKyUIMMH. BrucaHHble W ONHCAHHbBIE YETHIPEXYTOJBHUKH.
B3aumnoe pacnosnoxenue aByx okpyxkHocteil. Kacanuwe okpyknHocteil. OO6miue

KaCaTeJIbHBIE K JBYM OKPYXXHOCTSIM.
9 KVIACC

Cunyc, kocuHyc, Tanrenc yriamoB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemenne tpeyronsHukoB. TeopemMa KOCMHYCOB M TEOpeMa CUHYCOB. Pemenne
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O nNpPOM3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAAPATEe KacaTeIIbHOM.

Bekrop, ammHa  (MOAYJb)  BEKTOpa,  COHAIPaBJICHHBbIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIPABJIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlepallM¥ Haja BekTopaMu. PasmoxkeHue BekTopa 10 JBYM
HEKOJUIMHEapHbIM BekTtopaMm. Koopaunarsl BekTopa. CKalsIpHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE U1 HAXO0KICHUS JJIMH U YIJIOB.

JIlekapTOBbI KOOPJAUHATHI HA IUIOCKOCTU. Y PaBHEHMUS MPSAMOM U OKPYKHOCTH B
KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEH U NIPsMbIX. MeTon KOOpIMHAT U €ro
IIPUMEHEHHUE.

[IpaBuinbHBIE MHOTOYTOJIBHUKH. JITMHA OKpYKHOCTH. ['pagycHas u pagraHHas
Mepa Yyrila, BBIUMCICHHWE JJIMH Ayl OKpyxHocTeu. Ilmomans kpyra, cekropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTM M BHYTPEHHUE CHUMMETpuM (uryp (31eMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

YYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JInyHOCTHBIE Pe3yabTAaThl OCBOCHMS IpOrpaMmbl yueOHoOro kypca «I
€OMETPHUSD XapaKTEPU3YHOTCH:

1) maTpuoTHYECKOE BOCTUTAHHE:

OPOSBJICHHEM MHTEpeca K IMPOLUIOMY H  HACTOSALIEMY POCCHUHCKON
MAaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHHSIM  POCCHUUCKHUX
MAaT€MaTUKOB M POCCHMCKOM MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJb30BAaHUIO 3THUX
JOCTHKEHHUH B IPYTHX HayKax M MPUKIAAHBIX chepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEN TpaXKAaHUHA U pealnu3alnu ero
npaB, TMPEACTABICHHEM O MaTeMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBICHHUM, MpOLEAYp TpakJaHCKOTO oO0IiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C
IPaKTUYECKUM TNPUMEHEHUEM JOCTMIKEHUNM HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBoe BOCIUTAHHE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWM MPAKTHYECKUX 33]ad
MaTeMaTHYECKOW HAIPABICHHOCTH, OCO3HAHWEM Ba)XHOCTHM MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha NPOTSIKEHWU BCEM >KU3HU ISl YCHEIIHOM MPOQPECCHOHATBHON
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIMBHUIYaTbHOU TPAEKTOPUU 00Opa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CHIOCOOHOCTBIO K SMOIIMOHAJIbHOMY W  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3allad, PELICHUM, pacCyXKIEHHH, YMEHHUIO BUAETb
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) mEeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalMell B JIEATEIbBHOCTM HA COBPEMEHHYK) CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YENIOBEKAa, MPUPOAbI U
oOIIeCTBa, NOHMMAHUEM MaTEMAaTUYECKOM HayKuM KakK cQepbl 4YelIOBEYECKOU
NEATEIIBHOCTH, 3TaloOB €€ pa3BUTUS W 3HAYMMOCTH I PA3BUTHUS LIUBUIN3ALNH,
OBJIQJICHUEM SI3BIKOM MATEMATHKHM M MATEMATUYECKOW KYJIbTYpOM Kak CpPEICTBOM
MO3HAHUS MUpPa, OBJAJCHHUEM IMPOCTEHIIMMH HABBIKAMU HCCIEA0BATEIBCKOM
NEATEIbHOCTH;

6) pusnyeckoe BocmuTaHue, (opMHUPOBAHHE KYJIbTYPbI 310POBbSI W
IMOLMOHAJIBHOIO 0J1ATONOy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEPECax CBOErO
3I0pPOBBS, BEACHHUA  30pOBOrO  o0pa3a JKM3HM  (30pOBOE  NUTaHHE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHITHUA W OTHAbIXa, pEryjsipHas Quzndeckas
aKTUBHOCTD), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejo0BeKa;



7) IKOJIOTHYECKO€e BOCTUTAHHE:

OpUEHTalMEN Ha IPUMEHEHNE MAaTEMAaTUUYECKUX 3HaHUM JJIsl peLIeHMs 3a/1a4 B
00J1acTH COXPaHHOCTH OKPY>KAIOIIEH CpeJibl, JIAHUPOBAHUS MOCTYNKOB U OLEHKU
UX BO3MOKHBIX IOCJIEICTBUN JJISl OKPYIKAIOLIEH CPE/bl, OCO3HAHUEM TIJI00aIbHOIO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEH UX pEeLICHUS;

8) amanranus K M3MEHAIOIIHMCS YCJIOBHSIM CONMAJLHONH W MPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBHSX HEOINPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBO€M KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO JESITEIIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUTbCS y JAPYTUX JIOJEH, NpUOOpeTaTh B COBMECTHOM JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHHW, B TOM YHCIE
(GopMyJIMpOBaTh UJEHU, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JE(QUUUTHl COOCTBEHHBIX 3HAaHUM WU
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYAlIMIO, BOCHPUHUMATD
CTPECCOBYIO CHUTYalMIO KaK BbI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pElIeHUss W ACHCTBUA, (HOPMYJIUPOBATh M OLEHUBATh PUCKH H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUueOHbIe AeiicTBUs ba3oBbie

JOrnyecKue AecCTBUA:

* BBIIBJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE NPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOIIEHUH MEXIYy MOHATUSAMHU, (HOPMYIHPOBAThH
ONpEeNeHHs] TOHATUN, yCTAaHABIMBAThH CYIIECTBEHHBIN MTPU3HAK
KJaccu(ukauuy, OCHOBAaHMS ISl OOOOILIEHWS W CpaBHEHUS, KPUTEpUU
IIPOBOAUMOTO aHAJIN3A;

* BOCHpPUHHUMATh, (OpMYyJIUpOBaTH U  NPeoOpa3oBbIBATH  CY>KICHUS:
yTBEpAUTENbHbIE M OTpPUIIATENIbHbIE, €IWHUYHBbIE, YacTHble M O0IuIue,
YCIIOBHBIE;

* BBIABJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS B
dakTax, TaHHBIX, HAOMIONCHUAX U YTBEPXKICHUSX, MIpejIaratb KpUTepuu AJis
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

* JIeJaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

* pa30buparh JOKa3aTeNbCTBA MATEMAaTUUYECKUX YTBEPKIACHUM (IpsIMblE U OT
IPOTUBHOI'0), MPOBOIAUTH CAMOCTOSTEIBHO HECIOKHBIE J10KA3aTeIbCTBA



MaTeMaTU4YecKuX (akToOB, BBICTpAWBATh aAPTyMEHTAllMI0, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

* BeIOMpaTh cmocod pelmieHuss ydeOHOM 3amaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEUICHUs, BbIOUpaTh HauOoJiee TMOAXOMAIUNA C Yy4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKue 1eiiCTBUS:

* HCHOJIb30BaTh BOIPOCHI KaK UCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOIMPOCHL, (PUKCHUPYIOUINE MPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITENIFHO yCTaHABIMBATh HCKOMOE U IaHHOE, (P OPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

* IPOBOJHUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHUE M0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;

* CaMoOCTOATEIHHO (OPMYTUPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
NPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

* NPOrHO3MPOBATH BO3MOXXHOE pa3BUTHE IMIpoLEcca, a TaKXKe BBIIBUIaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

* BBUIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(MOpPMAIUM, JIaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

* BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

* BeIOUpaTh (QopmMy mpenctaBieHuss WHGOPMAIMM W WUTFOCTPUPOBATH
pelaemMbie  3a7aydl  CXeMaMu, JuarpaMMaM#, HWHOW Trpadukod H UuX
KOMOMHAIUSIMU;

* OLICHUBAaTh HAAEKHOCTh WH(OOPMAIIMK TIO0 KPUTEPHUSM, MPEIIOKECHHBIM
yUHUTENIeM WUIIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKAaTHBHBbIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

* BOCIIPUHUMAThH U (DOPMYIUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMH U
HeasIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS 1O XOJy PpEIICHHS
3aJlayd, KOMMEHTUPOBATh MOJyUYEeHHbBIN pe3yJIbTaT;

* B X0Je OOCYXJEHHUs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCY>KIA€MON TEMBbl,
poOJIeMBbI, pelIaeMon 3a/auu, BbICKA3bIBATh WJICU, HAIECJICHHBIC HA TOHMCK
pElLIEHNs, COTIOCTABIISITH CBOU CYXKJIEHUS C CYKICHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHApyXUBaTh PA3jNMYUe€ W CXOACTBO MO3UIIMHA, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHHUS;

* IPEACTaBIATH PE3YJbTAThl PEIICHUS 3aJlau, YKCIIEPUMEHTA, HCCIEeI0BaHuUs,
POEKTa, CAMOCTOSTEIBHO BbIOUpATh (POpMAT BHICTYIUICHUS C YUETOM 3a]ad



MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUU;

* MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW W WHIUBUYATbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

* NPUHHUMATh II€JIb COBMECTHOM JESATENbHOCTH, IUJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboOThl, pacmpenensTh BHABI pabdoT, JOTOBapHUBATHCH,
00CYXIaTh MPOIECC M PE3yJIBTAT PadOTHI, 0000MATh MHEHHS] HECKOIBKUX
JIIOJICH;

* y4acTBOBATh B IPYMIOBLIX opMax paboThl (00CYk)AeHNSI, OOMEH MHEHHUSIMH,
MO3TOBbIE€ INTYPMBl U JIPYTHE), BBHINOJHATH CBOIO YacTb pPalbOTHl H
KOOPAMHUPOBATH CBOW JCUCTBUS C APYTMMHU YJIEHAMH KOMAaH[IbI, OILICHUBATDH
KayecTBO CBOEr0 BKJIaJa B OOWMH MNPOAYKT MO  KPUTEPHSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJISITI/IBHbIe YHuUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusauus:

* CaMOCTOATEJIbHO COCTaBJAThH IUJIaH, AJITOPUTM pElIeHHs 3aJaud (WM €ro
4acTh), BBIOMpPATh CIOCOO pEeUIeHUs € YYETOM HUMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUpPOBAaTb M  KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ Y4ETOM HOBOW MH(pOpMaIUu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

* BJIQJETHh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJI IpoLEcca U pe3ysbTara
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

* IPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a]1a4H,
BHOCUTb KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

* OILICHUMBATH COOTBETCTBUE pe3yJIbTaTa AEATEIBHOCTH INMOCTABICHHOW LENU U
YCIIOBUSIM, OOBSCHATh MPUYMHBI JTOCTHXKEHUS WIM HEAOCTM)KCHUS LEJH,

HAXOJUTh OMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
NPEAMETHBIE PE3YJIbTATBI

K koHmy oO0yuenuss B 7 kJacce oOOydalOIIMHCS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh HW3y4YeHHbIE Te€OMETpUYECKHEe (UTYPBI, OMNPEHCNATh HX
B3aMMHOE PpACIOJIOKEHUE, H300paxaTb TeoMeTpudeckue (Urypbl, BBINOJIHATH
YEPTEXKHU [0 YCIOBUIO 3a71a4u. VI3MepsTh IMHENHBIE U YIIIOBbIE BEJIMYHUHBL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpyOyr0 OLEHKY JMHEHMHBIX M YTJOBBIX BEJIUYHMH MPEAMETOB B
peaTbHOM JKU3HM, pa3MepoB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX
OOBEKTOB M0 MOPSAAKY BETUUUHBI.



CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30oBaThCd MOpU3HAKAMKU PABEHCTBA TPEYrOJIBHUKOB, HCHOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOANTE JTOrMYECKUE PACCYKACHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpPEM.

[Tosmp30BaThCA NpPU3HAKAMUA PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJIMAHbI, MPOBEAEHHON K TUIIOTEHY3€ NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensiTe napaieabHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT
c HUMHU cekymias. OnpeaensaTh NapaiebHOCTh MPSAMBIX C MOMOIIBI0O PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM JI0 TOYEK APYTOM MPSIMOU.

Pemrars 3amaun Ha KiieTyatoi Oymare.

[IpoBOAUTH BEIYMCIICHUS M HAXOAUTH YUCIIOBBIC M OyKBEHHBIC 3HAYEHHUS YTJIOB
B T€OMETPHUUYECKHUX 3aJladax C HCIOJIBb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30OBaHHBIX IIPH MEPECCYCHUH JIBYX
MapaJuIeIbHBIX MPAMBIX CEKYIIEH. Pemare mpakTU4eCcKue 3aauyd Ha HaXOXKJICHUE
YIJIOB.

Bnagetp noHATHEM TE€OMETPUUECKOTO MeECTa TOYEK. YMETh OIPEACNSITh
OMCCEKTPUCY YIia U CEPEANHHBIN MEPICHANKYISAP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMyIUpOBATH OMPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl M JHaMETpa
OKPYHOCTH, TOJIb30BATHCSA UX CBOWCTBAMHU. Y METh NPUMEHSATh 3T CBOMCTBA MPH
pEIIEHNH 3aa4.

Brnamets moHATHMEM OIKMCAHHOM OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ 1eHTp. [lomp3oBaThcs (GakTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYTOJIbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTelIbHOM K OKPY>KHOCTH, IOJIB30BAThCS TEOPEMOH O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHON U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIUMHU T'€OMETPUYECKUMHU HEPABEHCTBAMH, NTOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C TTOMOIIBIO LUPKYJIS U
JINHEUKH.

K xoHiy oOydeHuss B 8 kJjacce 0OydYarONIUHCA TMOJYYUT CJEAYIOLINE
IIPEIMETHBIE PE3YJIBTATHI:

PacniozHaBaTe OCHOBHBIE BBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
MOJIB30BATHCS UX CBOMCTBAMHM ITPU PEIIEHUU T€OMETPUUECKHUX 3a/1a4.

[IpuMeHATh CBOWMCTBA TOYKU IMEPECEUCHHUS MEIWaH TPEyroJibHHKa (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Brnaaets noHATHEM CPEHEN IMHUU TPEYTOJIbHUKA U TPANICLIUU, TPUMEHSTh UX



CBOICTBA MpHU pEIlIeHUU TeoMeTpruueckux 3a1ad. [lonb3oBarbes Teopemoii Paneca u
TEOpPEMON O TPOMOPIMOHATIBHBIX OTpe3Kax, NPUMEHSATh UX JJs pPEIIeHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKU TT0I00MS TPEYTOIBHUKOB B PEIICHUU I€OMETPUUECKHUX
3a1ay.

[Tonb3oBatbess Teopemoit Iludaropa st pemieHUST TEOMETPUUYECKUX H
npakTHUecKux 3agad. CTpOUTh MATEMAaTUYECKYIO MOJIEIIb B IPAKTHUECKUX 3a4a4ax,
CaMOCTOSITENIFHO JIENaTh YePTEX U HAXOAUTh COOTBETCTBYIOLIHNE JITTMHBI.

Bnagerp MOHATHSMH CHHyCa, KOCHMHyca M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [1051b30BaThCs ATUMH MOHATHSIMH ISl PEIICHUS
IPAKTUYECKUX 3ajau.

Bbruncnsate (pa3iavyuHbIMM CIIOCOOAMM) IUIOIIAAb TPEYTOJIbHUKA U IUIOIIAIH
MHOTOYTOJIbHBIX ~ QUryp (IoJib3ysiCh, TJ€ HEOOXOAMMO, KaJIbKYJIATOPOM).
[TpuMeHSTh MOJIy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Bnagerp MOHATHSAMHM BIOUCAaHHOTO W LEHTPAJIbHOIO yIJa, MCIOIb30BaTh
TEOpPEMBI O BIHMCAHHBIX YIJIaX, YIJaX MEXAYy XOpJaMH (CEKyIIMMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPJAOU IPH PEIICHNH T€OMETPUYECKUX 3a1a4.

Bnagers moHSATHEM OMHMCAHHOTO YETHIPEXYTOJNBHHUKA, MPUMEHSTHh CBOICTBA
OTMKMCAaHHOTO YETHIPEXYTOIBHUKA TPU PEIICHUH 3a]1a4.

[TpumeHsTh MONTy4YEHHBIC 3HAHUS HA TMPAKTUKE - CTPOUTh MATeMaTHYECKUE
MOJIEJIH JUTS 33]1a9 PEaTbHOM )KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
NPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MONB3YSACh, TAE€ HEOOXOIMMO,
KaJIbKYJISITOPOM).

K xoHiy oOydenus B 9 kJjacce o0O0ydyaromuidcs TOMYYUT CIEAYIOIIHE
peIMEeTHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKLIHMU OCTPBIX YIJOB, HAaXOAWUTh C UX
MOMOUIbIO Pa3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOIO TPEYroJbHUKA («pelIeHHe
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxonuTh (€ MOMOLIBIO KAJIbKYJISTOPA) AJTUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUIA.

[Tonb30BaThest popMylaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUIi HAXOXKIEHWS COOTHOMICHWA MEXIYy TPUTOHOMETPHUECCKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JIJIsSI HAXOXKJICHUS Pa3INIHBIX
DJIEMEHTOB TPEYTOJbHHUKA («PEIICHHE TPEYrOoJbHUKOBY), MPUMEHATh HUX TIpHU
peIlIeHNU TeOMETPUUYECKUX 3a/1a4.

Brnaznets nouatusMu npeoOpa3zoBaHus OA00MsI, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHeIx (uryp. Ilomb3oBaThcsi cBOWCTBaMH TOMO0OMS MPOU3BOIBHBIX (HUTYD,
YMETbh BBIUMCIATH AJUHBI U HAXOAWUTh YIJIbl Yy MOA0OHBIX ¢uryp. Ilpumensars
CBOMCTBAa MMOAOOMS B TMPAKTUYECKUX 3aJadyax. YMETb MPHUBOJUTH NPUMEPHI
noT0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.



[Tonb30BaThCsl TEOPEMaMH O TIPOU3BEICHUN OTPE3KOB XOP/, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCsl BEKTOpaMH, MOHUMATh WX TEOMETPHUYSCKUNW U (PU3UUCCKHIA
CMBICJI, TIPUMEHSATH WX B PEIICHHH TEOMETPUYCCKUX H (U3MUECKHX 3ajad.
[IpuMeHSTh CKaJIIpPHOE TPOU3BEICHIE BEKTOPOB /ISl HAXOKICHHS IJTUH U YTJIOB.

[Tonp30BaTHCS METOIOM KOOPAMHAT HA TUIOCKOCTH, PUMEHSTH €T0 B PEIICHUN
TCOMETPUUYECKHUX U MPAKTUICCKUX 3a7a4.

BrageTs TOHATHSAMH TPaBUIBHOTO MHOTOYTOJIBHHWKA, IJIWHBI OKPYKHOCTH,
JUTMHBI YT OKPYKHOCTH W PaJMaHHON MEpHI yIjia, YMETh BBIUYMCIATH TUIOMIAIb
KpyTa u ero yacteil. [[puMeHsITh moTydeHHbIE YMEHHSI B TIPAKTHYECKUX 3aa9ax.

Haxonute ocu (WU IIEHTPHI) CUMMETPUHM (QUTYpP, NPUMEHSATH JIBUKEHUS
MJIOCKOCTH B MPOCTEUIINUX CITydasix.

[IpuMeHsATh MOTyYEHHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MAaTeMaTHUYECKHE
MOJICIIN JIJIA 33]1a4 peaTbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHHUS C
NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUYECKUX (QYHKIUN (MOJB3YsCh, TIIE
HEO00XO0IUMO, KaJIbKYJISITOPOM).



B KIMACC

KoanyecTBO 4acoB JJIeKTPOHHBIE
(uudposbie)
Ne n/nt HaumeHnoBaHnue pa3jaesioB H TeM NPOrpaMMbl B KonTpoabHbie IIpakTHyeckue o0pa3oBaTeJIbHbIE
cero
padoThI padoThI pecypcbl

1 UeTplpEXyronbHUKN 18 1 bubmoreka I{JOK
2 Teopema @aneca 1 TeOpeMa 0 IPONOPLIUOHAIBHBIX 0

OTpe3Kax, MOIOOHBIEC TPEYTOIbHUKU

IInomans. Haxoxnenune miomanei TpeyroabHUKOB
3 Y MHOTOYTONBHBIX (puryp. [Tnomany mogoOHbIX 0

duryp
4 6 1 1 bubmuoteka I{JOK

Teopema [Tudaropa 1 Hayana TPUTOHOMETPHH
5 VYTIBI B OKpYKHOCTH. BriricaHHEIEe U onHCaHHBIC 0

YeTHIPEXyTONbHUKH. KacaTenbHbIe K OKPYKHOCTH.

Kacanue okpyxxHOCTEH
6 IToBTOpeHue, 0600IIeHNEe 3HAHNT 4 1 Bubmuoteka [JOK
7 JlexapToBBI KOOPAWHATHI Ha TNIOCKOCTH 15 1 1 Bubmuoteka [JOK
) JBmxeHue 8 Bubnuoteka [JOK
9 Bexkropst 8 1 Bubmoreka [JOK
10 HepaBeHcTBO TpeyTrONBHUKOB 9 1 Bubnuoteka IJOK

OBIIEE KOJIMYECTBO YACOB T10 [TIPOTPAMME 68 6 2




9 KTACC

KosmnuecTBO YyacoB JJIeKTPOHHBIE
(uudposbie)
Ne n/m HaunMeHoBaHue pa3aesioB U TeM NPOIrPaMMBbl B KonTpoabHbIe IIpakTH4yeckue o0pa3oBaTeJIbHBIE
cero
padoThI padoThI pecypcnl
Tpuronomerpusi. Teopembl KOCHHYCOB U CHHYCOB. 10 1 1 Bubmiorexa [IOK
Pemenue TpeyroibHIKOB
[IpeobpazoBanue noaodus. Metpudeckue 16 9 Bu6mmorexa LIOK
COOTHOIICHUS B OKPY>KHOCTH
BekTopsl 0 bubanoreka IIOK
JlexapToBbl KOOPAUHATHI HA INIOCKOCTH 0 bubanoreka IIOK
[IpaBunbHBIE MHOTOYTONBHUKH. [[1HA
OKPY’KHOCTH U TIIOIIAb Kpyra. Beraucienne 12 1 1 Bubanorexa LJOK
IIoIaae
JIBIKEHUS TUIOCKOCTH 0 bubmuoteka [IOK
[ToBTOpeHue, 06001IeHIE, CHCTEMAaTH3AIHS 14 1 Bu6mmorexa LIOK
3HaHUI
[Mnomanu puryp 16 1 bubmmnorteka [HOK
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 2




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosinyecTBO 4acoB DNeKTPOHHbIE
Ne JlaTa uudposbie
Tema ypoka Koutposabnsbie IIpakTHyeckue o0pa3oBaTeJIbHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypchbl

1 IToBTOpEHME 1 bubanorexa LIOK
01.09.2023

2 [ToBTOpeHue 1 bubanorexa LIOK
05.09.2023

3 OmnpenerieHue YeThIPEXyToIbHUKA. 1 bubmoreka 1{JOK
08.09.2023

4 ITapannenorpamm. 1 Bubmuoteka [JOK
12.09.2023

5 CpoifcTBa quaroHanei nmapamuieaorpaMma. 1 Bbubmunorexa LIOK
15.09.2023

6 CBOHCTBO MPOTHBOJIEKAIINX CTOPOH U YTIIOB 1 Bubsiorexa LOK
napajureniorpaMmma. 19.09.2023

7 CBOICTBO IPOTHUBOJIEKAIIIX CTOPOH U YTJIOB 1 Bu6muorexa [TOK
napasuienorpamma. 22.09.2023

3 1 bubnuoreka [JOK
[TapannenorpamMM, cBOicTBa MapaieIorpaMma. 26.09.2023

9 IIpssMOyTONIBHUK. 1 bubmorexa LIOK
29.09.2023

10 Pom06 1 Bubmoteka [JOK

03.10.2023




11 Ksanpar 1 bubaunoreka [JOK
06.10.2023
12 1 bubauoreka [JOK
3auernast pabora mo teme «IlapamrerorpamMmm» 10.10.2023
13 Teopema Paneca. 1 bubnnorexa LIOK
13.10.2023
14 CpenHss JIMHUSA TPEYroJbHUKA 1 bubmmoreka 1{JOK
17.10.2023
15 CpenHss TMHUS TPEyroJbHUKA 1 Bubmuoteka LJOK
20.10.2023
16 Teopema 0 MPOMOPITMOHAIBHBIX OTPE3Kax. 1 bubmmoteka 1{JOK
24.10.2023
17 Tpanenus 1 bubanorexa LIOK
27.10.2023
18 1 bubnuoreka [JOK
INocTpoeHne 4eTBepTOro MpOIOPIHMOHAIBHOTO.
19 Pewenne 3anau. 1 bubaunoreka [IOK
20 Kontponsnas padora Ne2. 1 Butsmorexa [JOK
«HeTbIpEXYTOIbHUKI»
21 Kocunyc yria. 1 Bubmmorexa LIOK
29 Teopema ITudaropa. 1 Bubnmorexa LIOK
23 Teopema IMudaropa. 1 bubmoteka IJOK
24 TleprieHAMKYIAp ¥ HAKJIOHHASI. 1 Bbubmoteka IJOK
25 Pewmenue 3anau 1
26 Konrtponpras pabora Ne3. «Teopema [Tudaropa» 1
27 CoOTHOLIEHUS] MEXK/Ty CTOPOHAMU U 1 Bubmoteka IIOK




yrijiaMu B IIPAMOYT'OJIbHOM TPCYT'OJIbHHKC.

CooTHOLIEHUS MEXly CTOPOHAMU U yIaMU B

28 1 bubaunoreka [IOK
MPSIMOYTOJILHOM TPEYTOJLHHKE.

29 1 bubauoreka [JOK
OCHOBHBIC TPUTOHOMETPUICCKUE TOKICCTBA.

30 3nauenue cunyca. Kocunyca u Tanrenca 1 Butmorexa [JOK
HEKOTOPBIX yTJIOB.

31 M3MeHeHune cHHyca, KOCHHYCa ¥ TaHTeHCa TIPH 1 Bu6mmorexa LIOK
BO3pacTaHUH yTJa.

32 Pemrenue 3agay 1 bubaunoreka [JOK

33 HepaBeHCTBO TPEYTrONBHUKOB 1 bubaunoreka [JOK

34 KonTponbeHas padota Ne4. «HepaBeHCTBO 1 Bu6muorexa [[OK
TPEYTOJBHUAKA»

35 OrnpesienieHue ICKapTOBbIX KOOPIUHAT. 1 bubauoreka [IOK

36 Koopannaate! cepeuHbl 0Tpe3Ka. 1

37 PaccrosiHMEe MEeX 1y TOUKaMH. 1

38 PaccrosiHrue MeXay TOUYKAMH. 1 bubnmuoreka IJOK

39 YpaBHEHHE OKPYKHOCTH. 1 bubnmuoteka IJOK

40 YpaBHEHHE OKPYKHOCTH. 1 bubnmuoreka IJOK

41 YpaBHeHHE TIPSIMOH. 1 bubmuoreka IJOK

42 KoopanHaTtel TOUKM niepecedeH s MPSMbIX 1 bubnuoteka IJOK

43 PaCHOHO)KeHI/IC HpHMOI/I OTHOCHUTCIIBHO CUCTCMBI 1 BI/IGHI/IOTCKa HOK
KOOPIUHAT.

a4 Yr10B0#i K03((UIMEHT B YpaBHEHHUH NPSIMO. 1 Bu6muorexa [[OK
I'paduk nuHEHHON (QyHKIHH.

45 [lepeceuenne npsiMoii ¢ OKPYKHOCTBIO. 1

46 [lepecedyeHne npsMOiA ¢ OKPYIKHOCTBIO. 1




Ormpenenenue cunyca. Kocunyca u TanreHca ams

a7 bubaunoreka [JOK
mroboro yria ot 0° no 180°.
Onpenenenue cunyca. KocuHyca 1 TaHreHca JUIs
48 ped Y Y a bubnuoteka [JOK
moboro yrira ot 0° 1o 180°.
49 Pemrenue 3anau
50 KontponbsHas padora Ne5. «JlekapToBbI
KOOPJIHMHATHI Ha MIIOCKOCTH»
51 Bubmuoteka LIOK
IIpeobpazoBanue ¢puryp. CBoHCTBa IBHKEHUSI.
52 CHUMMETpHsE OTHOCUTEIBHO TOYKH bubaunoreka [IOK
53 CuMMeTpHs OTHOCUTEILHO MPSIMOM. Bbub6nmoreka IIOK
54 IToBopor. bubauoreka [IOK
55 ITapannenbHblil IEpEHOC. CBOMCTBA.
EnMHCTBEHHOCTH MapajuIeIbHOTO TIEpeHOCca.
56 CoHanpaBieHHOCTb HOJTYIPAMBIX.
57 PaBencTBO uryp. bubauoreka [IOK
58 3aueT mo TeMe «JIBMKEHUEY. bubmuoteka IIOK
AOGCOIIOTHAS BETUYMHA U HATIPABJICHHE BEKTOPA.
59 P P Bubmuoteka [JOK
PaBeHCTBO BEKTOPOB.
60 Koopnunater BekTopa. CrioxKeHUE W BEIYUTAHHE
BEKTOPOB. CIIOKECHUE CHIL
61 Koopnunater BekTopa. CrioxeHUE W BEIYUTAHHE
BEKTOPOB. CIIOKECHUE CHIL
YMHOXEHHE BEKTOpa Ha YUCIIO. Bubmoreka [JOK
62
PaznoxeHue BekTOpa MO IBYM HEKOJUTHHEAPHBIM
63 P ABY P Bubnuoteka IJOK

BCKTOpam. CKaJ'IS[pHOe




NpOU3Be/IeHHE BEKTOPOB. PasnoxeHue BekTopa mno

KOoOpaAuHaTaM U OCAM.

64 KonTponbsHas padota Ne7 «BekTopsi» 1 bubmoreka I{JOK
65 [ToBTOpEHNE OCHOBHBIX TIOHSATHH U METO/IOB 1 bubnmnorexa [JOK
KypcoB 7 U 8 kiraccoB, 0000IIeHNE 3HAHHIA
66 IToBTOpEeHNEe OCHOBHBIX TIOHATHI H METO/IOB 1 bubmmoreka 1]
KypcoB 7 U 8 KiraccoB, 0000IIeHEe 3HAHUIA
67 HroroBast KOHTpOJIEHAS padboTa 1 bubnmuroreka 11O
68 [ToBTOpeHNE OCHOBHBIX TIOHATHI H METO/IOB 1 but6moreka I[JOK
KypcoB 7 U 8 KiraccoB, 0000IIeHE 3HAHHUIA
68
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9 KIIACC

Ko/1M4ecTBO 4acoB JIeKTPOHHEIE
Nara uudposbie
Ne n/m Tema ypoxka KonTposbHbie IIpakTH4eckue oOpa3oBaTeJibHbIE
Bcero U3y4YeHHs
padoThI padoThI pecypchbl

1 [ToBTOpEeHNE 1 bubnmoreka [JOK
01.09.2023

2 [ToBTOpeHue 1 Bubnuorexa [JOK
05.09.2023

3 [IpeobpazoBanne momobus. CBoKCTBa 1 BuGmorexa LIOK
peoOpa3oBaHus MOI00MS. 08.09.2023

4 ITono6ue puryp. IlpuzHak noxodust 1 BuGmoreka 1IOK
TPEYTOJILHUKOB TI0 IBYM yTJIaM. 12.09.2023

5 [Ipu3Hak mogoOus TPEYTOTBHUKOB 110 JBYM 1 Bumorexa IIOK
yraam. 15.09.2023

6 [pu3Hak noxo6us TPEYroIBHUKOB 10 ABYM 1 Bu6muorexa LIOK
CTOPOHAM H YTy MEXIY HUMHU. 19.09.2023

7 [Ipu3Hak mogoOus TPEYTOIBLHUKOB IO TPEM 1 Bumorexa IIOK
CTOpOHaM. 22.09.2023

8 Pemenne 3ama4 Ha Tpu mpU3HaKa MOIOOMS 1 BuGmotexa IIOK
TPEYTrOJIbHUKOB. 26.09.2023

9 1 bu6moreka [IOK
ITomo6me npsIMOYTONBHBIX TPEYTOJIBHUKOB. 29.09.2023

10 1 bubmoteka [IOK
Pemenue 3agau o Teme «Ilomodue dpuryp» 03.10.2023

1 KonTponbhas pabota Ne 1 o teme «Ilogobue 1 1 Bu6mnorexa ITOK

TPECYTOJIbHUKOBH».

06.10.2023




12 1 bubmmoreka [JOK
AHanu3 KOHTPOJIbHOM paboThl. OKPYKHOCTE. 10.10.2023
13 Yrbl, BIUCAHHBIE B OKPYKHOCTb. 1 bubmmoreka HOK
13.10.2023
14 VYTIIBI, BHUCAHHBIE B OKPY)KHOCTb. 1 bubnmoreka [JOK
17.10.2023
15 IIponopLnoHaNbHOCTh OTPE3KOB XOPI U 1 Bu6morexa LIOK
CEKYIIIHX. 20.10.2023
16 Pemrenue 3agau. 1 bubmuoreka IIOK
24.10.2023
17 Kontponsnas padora Ne2 o teme «YTiIbl, 1 Bu6mnorexa [TOK
BIIMCAHHBIE B OKPYKHOCTHY. 27.10.2023
18 AHanmu3 KOHTPOJbHOM paboTel. Sin, Cos, tg, 1 BuGmuorexa [[OK
ctg
19 TeopeMa KOCHHYCOB. 1 bubauoreka IIOK
20 Teopema KOCHHYCOB. 1 bubnunoteka [JOK
21 Teopema CHHYCOB. 1 Bubnuorexa [JOK
29 Teopema CHHYCOB. 1 bubnunoreka [JOK
23 CooTHoIIeHHE MEXITy yrilaMu 7l 1 Bubmoreka IIOK
[TPOTHBOJICKAIIMMU CTOPOHAMH TPEYTOJILHUKA.
24 Penienue TpeyroJbHUKOB. 1 bubmmoteka [1OK
25 Penienue TpeyrobHUKOB. 1 bubmmoteka [1OK
26 Pemenue TpeyroabHUKOB. 1 bub6mmotexa LIOK
07 Kontponeras pabora Ne3 o teme «Pemenue 1 Bu6nuorexa LIOK
TPEYTOJIHHUKOBY.
28 AHam3 KOHTPOJIBHOM PadOTHI 1 bubnuorexa HOK




29 Jlomanast. 1 bubnunoteka [JOK
30 BrInyKiible MHOTOYTOJbHUKH. 1 bubmmoreka IJOK
31 IIpaBunIbHBIE MHOTOYTOJBHUKHI 1 bubmumoteka [IOK
DopMyITBI TSI PaIyCOB BIIUCAHHBIX U
32 OTIUCAHHBIX OKPYXKHOCTEN NMPABUIBHBIX 1 bubnuorexa [IOK
MHOTOYTOJIEHUKOB.
DopMyITBI TSI PaIyCOB BIIUCAHHBIX U
33 OTIMCAHHBIX OKPYXKHOCTEMN MPABUIBHBIX 1 bubnuorexa [IOK
MHOTOYTOJIbHUKOB.
34 ITocTpoeHne HEKOTOPBIX MPABHIBHBIX 1 Bu6muorexa LIOK
MHOTOYTOJBHUKOB. [To001e mpaBUiIbHBIX
BBIMYKJIBIX MHOTOYTOJBHUKOB
35 JI11Ha OKpY>KHOCTH. 1 bubanoreka IIOK
36 JI11MHa OKpY>KHOCTH. 1 bubmuoteka [IOK
37 PanuanHas Mepa yria. 1 bubmuoteka [IOK
38 Pemenune 3anau 1 bubmuoteka [IOK
39 Konrtponsras pabora Ned o teme 1 Bu6morexa IIOK
«MHOTOYTOJTHLHUKH.
40 aHaJIN3 KOHTPOJILHOU paboThL. [ToHsATHE 1 Bu6nuorexa LIOK
TUTOIIA TN
41 Ilomaas NpSIMOYTOJIBHUKA. 1 bubmoteka [JOK
42 ITomaae napajuiesorpaMma. 1 bubaunoreka [IOK
43 ITomaaes napauiesorpaMmma. 1 bubaunoreka [IOK
a4 IImomane Tpeyronsauka. ®opmyna I'epona 1 BuGmotexa IIOK
JUTS TUTOIIATA TPEYTONBHUKA.
45 IInomane TpeyroabHuka. Popmya 1 bubmmoreka IIOK




['epoHa 11 IO TPEYTOIbHUKA.

46 TInomaas Tpaneuu. 1 bubmuoteka [IOK

47 [Tnomans Tpanennuu 1 Bbubmnoreka IIOK

48 1 bubmoteka [IOK
3auetHast paboTa no TeMe «Ilnomanu puryp».

49 AHann3 KOHTPOJIBHOH paboTa 1 bubmmoreka [JOK

50 DopMyJIBl PaIyCOB BIIMCAHHOMN U ONMCAHHON 1 bubnuorexa [IOK
OKPYKHOCTH TPEYTOJIbHUKA.

o1 DopMyJIBl PaJIyCOB BIIMCAHHOMN U ONIMCAHHON 1 bubnuorexa [IOK
OKPYKHOCTH TPEYTOJIbHUKA.

52 I1momanu noa00HbIX GUTYD 1 bubanoreka IIOK

53 ITnomaas kpyra. 1 bubmuoteka [IOK

54 ITmomaas kpyra. 1 bubmuoteka [IOK

55 Kontponbshas padbota Ne5 o teme «Ilmomanm 1 Bu6muorexa LIOK
buryp».

56 TloBTopenue: TpeyroJbHUK 1 bubmuoteka [IOK

57 IToBTopenue: [lapannensHOCTs U 1 Bu6uorexa LIOK
MEPICHANKYIISIPHOCTh

58 TloBTopenune: YeThIpeXyTroJbHUKH 1 bubaunoreka [IOK

59 TloBTOpEHME: OKPYKHOCTD, KPYT 1 bubaunoreka [IOK

60 TIoBTOpEHME: MHOTOYTONBHUKHI 1 bubmoteka [IOK

61 IToBTOpEHME: KOOPIMHATHI K BEKTOPHI 1 bubmoteka [JOK

62 1 bubmotexa [IOK
IToBTOpEeHME: TUTOMIAAM TUIOCKUX (HUTYD.

63 Hrorosast KOHTpoJIbHAs paboTa 1 bubnuorexa HOK




64 Pemrenue 3anau 1 bubanoreka [IOK

65 Pemienwne 3amau 1 bubnunoteka [IOK

66 Pemrenue 3anau 1 Bbubmnoreka IIOK

67 Pemienwne 3anau 1 bubnunoteka [IOK

68 Pemenue 3anau 1 bubmmoteka [IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomerpus 7-9 knacc: Iloropenos A.B., uznarensctBo "[Ipocsenienue”

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJISA
JnnakTnueckue MaTepuaibl ¥ METOAUYECKUE PEKOMEH AN ISl YUUTEIIS 10
reomMeTpuu, 8 kiacc, Kk yueonuky Iloropenosa A.B. «['eomerpus. 7-9 knaccei»

Muesko T.M.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
bubmmoreka IIOK
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