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IHOACHUTEJIBHAA 3AIIUCKA

OenepanbHas paboyas MporpaMMa 10 MaTeMaTUKe JJs 0Oydaroluxcsl ¢ 3aJep)KKoil mcuxudeckoro pa3Butus (manee — 3IIP) ma ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHMs MOATOTOBIEHA HAa OCHOBe DenepaibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTENBLHOTO CTAaHAApPTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsemienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O0), denepanbHOil a1anTHPOBAaHHOKW 00pa30BaTeIbHON
MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus ISl O0YJArOIIMXCS C OTPAaHUYCHHBIME BO3MOKHOCTSMU 310poBbs (IIpuka3z Munnpocsemenus Poccun
ot 24 nosiOps 2022 r. Ne 1025), denepanpHOi pabodeld MporpaMMbl OCHOBHOTO 00ImIero oOpa3oBaHMs MO y4eOHOMY MpeameTy «MareMaThkay,
®denepanbHON POrpaMMbl BOCIIUTAHUS, C YUETOM paclpele]ICHHBIX 0 KjlaccaMm MpOoBepsAeMbIX TpeOOBaHUN K pe3yibTaTaM ocBoeHHS DenepanbHOU
aJIaITHPOBAHHON 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs IJs OOYYarOMIMXCS C 3aJEPKKONM TMCUXUYECKOTo pa3BUTHA. B
paboueii mporpaMMe y4TEHBI UICH U MOJIOKEeHUsT KOHIeny pa3BUTHS MaTeMaTHIeCKOTo oOpa3oBanus B Poccuiickoit denepanuu.

Hean n3yvyenust yaeGHOro Kypca

O6mue nenu nzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOIT OOO. Onu 3akiro4aroTces, MPekae BCEro B TOM, YTO Ha YpOKax
reomMeTprun 06y11a10m1/1ﬁcsl YUUTCA MPOBOAWUTHL AOKA3aTCIbHBIC PACCYXKIACHUSA, CTPOUTH JIOTHYCCKHUEC YMO3AKIIOUYCHUA, OOKa3bIBaTb HCTHHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKICHUS «OT IPOTUBHOT0Y», OTINYATh CBOWCTBA OT MPU3HAKOB, (OPMYIUPOBATH
oOpaTHbIe yTBEpKJeHUS. B 00OydeHHH yMEHUIO pacCyX JaTh COCTOUT BaKHOE BOCIHTATEILHOE 3HAYCHHE W3YUYEHUs T€OMETPHUH, MPUCYIEEe UMEHHO
OTEUECTBEHHOW MAaTEeMAaTHYECKOM LIKOJIE.

BTOpOI\/JI LECJIBIO U3YUYCHUA FrCOMCTPHHU ABJIACTCA MCIIOJIB30BAHUC e€ Kak HWHCTPYMCHTA IIPU PCHICHUH KaK MAaTEMATUYCCKUX, TaK U IMPAKTUICCKUX
3a/1a4y, BCTPEUAIOIINXCA B PEANbHOM JKM3HU. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIMUTENIbHAS JIMHUS B U3YyYEHUU T€OMETpUM B miKoje. s 3Toro
YUHUTEII0 PEKOMEHIYETCS MO0MPATh 3a/1a4i MPAKTHYECKOTO XapaKTepa JJisl pacCMAaTPUBAEMbBIX TEM, YUUTh 00YJalOUIUXCsl CTPOUTh MaTeMaTH4YeCKUe
MOJENIM pealbHBbIX JKWU3HEHHBIX CHUTYallMi, MPOBOAMTH BBIUMUCIEHUS W OLEHUBATH aJICKBAaTHOCTh IOJYYEHHOro pe3yibTaTa. KpaitHe BaxHO
HOI[qépKHBaTL CBA3M TCOMCTpHHU C APYTUMHU MNpeAMETaMHU, MOTUBHUPOBATH HCIIOJB30BATh OIPEACICHUA TCOMETPUUCCKHUX (1)I/Il"yp u HOHSITHf/JI,
JEMOHCTPUPOBATh TMPUMEHEHHE TMOJNYyYeHHBIX YMEHUW B (U3MKE U TEXHUKE. OTU CBSA3M Hamboiee SpPKO BHIHBI B TeMax «BekTopbi»,
«Tpuronomerpudeckrue cOoTHOIIEHUs», «Metoa koopauHaT» u «Teopema I[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo ydeOHOMY TuTaHy B 7-9 kjaccax m3ydaercsl yueOHBIM Kypc «['eomerpus», KOTOpPBIN BKIIIOYAET CIEAYIONINE OCHOBHBIC Pa3Jeib
conepxkanusi: «['eomerpudeckue ¢GUTYpsl U UX CBOWCTBa», «l3MepeHHe reoMeTpUYecKHX BEITUYHH», a Takke «JlexkapToBbl KOOpAMHATHI Ha
IJI0CKOCTHY, «BekTope», «/IBrmxenus miaockoctu» u «IIpeoOpazoBaHus mogo0us».

VY4eOHbli M1aH MpeycMaTpUBaeT U3y4eHUue FreOMeTpUr Ha 6a30BOM YpPOBHE, UCXO/s U3 HE MeHee 68 ydeOHBIX 4acoB B yueOHOM rojly, BCETo 3a
TpH rosaa oOyueHusi — He MeHee 204 yacos.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUS»
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9 KJIACC

Cunyc, kocuHyc, tanresc yrios oT 0° 1o 180°. OCHOBHOE TPHTOHOMETPUYECKOE TOKIECTBO. POPMYJIBI IPUBEICHHUS.

Pemenue TpeyroiabHuKoB. TeopemMa KOCUHYCOB M TeOpeMa CUHYCOB. PelieHne MpakTUYecKuX 3aJad ¢ UCIOIb30BAHUEM TEOPEMbI KOCUHYCOB U
TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue mompoous. [lomo6ue COOTBETCTBEHHBIX DJIIEMEHTOB.

Teopema o mpou3BeIEHUH OTPE3KOB XOP/I, TCOPEMBI O IPOU3BEICHIH OTPE3KOB CEKYINX, TEOPEMa O KBaIpaTe KacaTeabHOM *.

Bekrop, mnmmMHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIIOJIOYKHO HAINPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OllepallMM HaJl BeKTopamu. PasnoxkeHue BekTOopa IO JIBYM HEKOJUIMHeapHbIM BekTopaM. KoopauuaTtel BekTopa. CkanspHoe
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKJCHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. *YpaBHEHUS MPSIMON * U OKPYKHOCTH B KOOpJMHATaX, IEPECEUCHUE OKPYKHOCTEN U NpsiMbIX. MeToz
KOOP/MHAT U €ro MpuMEHEHHE.

[IpaBuiibHBIE MHOTOYroJbHUKH. JlIMHA OKpyX)HOCTU. I'pajnycHas u paauaHHas Mepa yria, BbIUHMCIEHHE JUIMH AYT okpyxHocred. [lnomansb
Kpyra, CeKTopa, CerMEeHTa.

*JIBM>KEHUS TIOCKOCTH U BHYTPEHHHE CUMMeETpHH (uryp (31emenTapHsie npeacrasienuns). [lapamiensusiii nepenoc. IloBopot *.

INJAHUPYEMBIE IIPEMETHBIE PE3YJIBbTATBI OCBOEHHUA (DEZ[EPAJII)HOﬁ PABOYEM ITPOT'PAMMBI KYPCA
«'EOMETPHS»

OcBoenne yueOHOro Kypca «l'eomeTpusi» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS IOJDKHO 00eCredynBaTh JOCTHIKEHHE CIETYIOIINX
MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

9 KJIACC

3HaTh TPUTOHOMETpHUECKHE (YHKIMU OCTPBIX YIJIOB, HAXOIUTh C HMX TOMOIIBIO Pa3NUYHBIE DJIEMEHTHl MPSIMOYTOJIBHOTO TPEYrolbHUKA
(«penieHne MpsIMOYTOIBHBIX TPEYTOIBHUKOBY). HaXxoauTh (C MOMOINIBIO KAIBKYISATOPA) JUTMHBI U YTIIBI 711 HETAOJIMYHBIX 3HAUCHH.

[Tonb3oBatbes QopmynamMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUECKUM TOXKISCTBOM IS HAXOXKJIEHUS COOTHOIIECHUH MEXITy
TPUTOHOMETPUIECCKUMHU BETMYMHAMU (C OTOPOI Ha CITPABOYHYIO HH(POPMAIIHIO).

Hcnonw3oBaTh TEOpEeMBbI CHHYCOB M KOCHHYCOB I HAaXOXKJICHHSI PA3IMYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYTOJbHUKOBY),
MPUMEHATH UX IIPU PEUICHUU TPOCTEUIINX T€OMETPUUECKUX 3a]au.

Brnagers monsTHAMEH TpeoOpa3oBaHUS TOAOOUS, COOTBETCTBEHHBIX JJIEMEHTOB MOJM00HBIX ¢uryp. Ilomb3oBaThCsi CBOWCTBAMH TOI0OWS
MPOU3BOIBHBIX (UTYpP, YMETh BBIYUCIATH JUTMHBI U HAXOAUTH YIJIbl Y MOJ0OHBIX Quryp (1o aaroputMmy y4eOHbIX nedcTBuil). [IpumeHsSTH CBOIiCTBA
MoA00HS B MPAKTHYECKUX 3a7a4ax. Y METh IPUBOIUTH MPUMEPHI MMOJOOHBIX (PUTYDP B OKPYXKAIOIIEM MHUPE.

[Tonb3oBaTbes TeopeMaMu (TIO BH3yaldbHOW OMOpE) O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEACHHUU OTPE3KOB CEKYIIHMX, O KBaapaTe
KacaTeIbLHOM,
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ITonp30BaThbes BEKTOpaMM, OHUMATh UX F€OMETPUUYECKUNA M (PU3HUYECKUH CMBICI, IPUMEHATh UX B PELICHUU T'€OMETPUUYECKUX M (PU3NUIECKUX
3anad. [ IpuMeHATh CKasIpHOE NPOU3BEACHUE BEKTOPOB [l HAXO0K/ICHUS JUIMH U YTJIOB.

ITosp30BaTbCA METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATH €T0 B PEIICHUH F€OMETPUUYECKUX U ITPAKTUYECKUX 3a1ad.

Biagers NOHATHAMU INPAaBUIBHOIO MHOTOYI'OJIBHMKA, JUIMHBI OKPYXKHOCTH, JJIMHBI IyTM OKPY’KHOCTM W paJuaHHOM Mephl YIVIa, yMETb
BBIUUCIIATH IUIOLIA/lb KPYTa U ero yacTel (C onopoi Ha cripaBo4Hyo HH(opMaluio). [IpuMeHsTh noay4eHHbIe YMEHUS B IPAKTHUECKUX 3ajjayax.

HaxoauTp ocu (MM HEHTPBI) CUMMETPHH (DUTYD, TPUMEHSTH ABMKEHUS IIOCKOCTH B IIPOCTEHININX CITydasx.

[IpuMeHATh IONYYEHHBIE 3HAHWS Ha IPAKTUKE — CTPOUTh MAaTEMaTU4YEeCKHME MOZEIW I 3aJad pPEaJbHOM JKU3HM W INPOBOJIUTH
COOTBETCTBYIOIIME BBIUMCICHUSI C IPUMEHEHUEM I0J1I00US U TPUTOHOMETPUYECKUX (PYHKLUH (TONB3YSICh, I71€ HEOOXO0IUMO, KAJIBKYJIATOPOM).

TEMATHUYECKOE INTAHNPOBAHUE
9 kJacc (He MeHee 68 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)

Tpuronomerpusi. (OnpeeneHHe TPUTOHOMETPUYECKHX (QYHKIUH yrimoB ot 0° mo@opmMyaupoBaTh  ONpeAesieHHsl  TPUTOHOMETPHUYECKHX

Teopembl 180°. KocuHyc M cuHyc mpsiMmoro M Tymoro yria. TeopemalbyHKUIMH TyNmbIX M NPSAMBIX YIJIOB C BU3YaJbHOW ONOPOH.

KOCHUHYCOB M KocuHycoB. (O000mEnHas) Teopema CUHYCOB (C paanmycoM/@opMyIHpoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C

CHHYCOB. ONUCaHHOHN OKpyKHOCTH). HaxoxneHue AMH CTOPOH U BETMUYMH|PAANYCOM OIMUCAHHOM OKPYKHOCTH).

Pemenne YTJIOB TPEYTOJIbHUKOB. Pemiath TPEYroJILHUKKA C OIOPOH Ha alrOpUTM y4eOHBIX|

TPeyroJbHUKOB @dopmyna IUIOMIAAN TPEYrojbHUKA Yepe3 JBE CTOPOHBI U YrojjieHCTBUM.

(16 9) MeXTy HUMH. PopMyIia TUIOIAAN YeTHIPEXYTroMbHUKA Uepe3 eroPemars  NpaKTHYecKHe  3aJa4yd,  CBOAsIIUecs K
ITMarOHAIN U YTOJI MEXIY HUMH. HAXO0KIEHUIO PA3JIMYHbIX 3JIEMEHTOB TPEYroJbHUKA.
[TpakTryeckoe MpUMEHEHUE TOKa3aHHBIX TEOPEM.

[Ipeo6pa3zoBanmne |[*[lonsiTHE O MpeoOpa3oOBaHUU MOAOOHS. OcBauBarthp NOHSATHE npeoOpa3oBaHUs no1o0usl.

noxoous. COOTBETCTBEHHBIE IIEMEHTHI TOJOOHBIX QUTYD. MccnenoBarh OTHOILIEHHE JUHEHHBIX AJIEMEHTOB (puryp mnpu

MeTtpuueckue Teopema © TmpoM3BENEHUH OTPE3KOB XOpA, Teopema ojnpeodpazoBaHuu mnoaobus. Haxoauts mpumeps! mopodus B

COOTHOILIEHHUS B MPOM3BEICHUN OTPE3KOB CEKYIIMX, TeopeMa O KBaJpaTeOKpyKaromen JeHCTBUTEILHOCTH.

OKPY’KHOCTH KacaTenbHOU. [IpuMeHeHue B pellieHnH TeOMEeTpUUYECKUX 3aj1au. * |*BbIBOAUTH METpHUECKHE COOTHOIICHUS MEXIy OTpe3KaMmy|

(10 u) XOpJ, CEKYIIUX W KacaTelbHBIX C  HCIIOJIb30BAHUEM

BIIMCAHHBIX YTJIOB U HOI{OGHBIX TPCYTrOJIbHUKOB.
Pemathb TCOMECTPHUYCCKUEC 3aJadud U 3agadu U3 peaﬂbHOﬁ
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PKN3HHU C UCIIOJIb30BaAHHUECM HO,Z[O6HBIX TPEYrOJIbLHHUKOB. *

BexTopbl OnpeneneHne BEKTOPOB, CIOXKEHME U Pa3HOCTh BEKTOPOB,[Mcmob30BaTh BEKTOPbl KAaK HallpaBJIEHHBIE OTPE3KH,
(12 ) YMHOKEHHE BEKTOpa Ha YUCIIO. HCCJIe10BATH reOMETPUYECKUI (mepemereHue) u
DU3NYECKUI U TEOMETPUUECKHUI CMBICI BEKTOPOB. (du3nueckuii  (CWiia) CMBICTBI  BEKTOPOB C OMOPOH  HA
PasnoxeHne BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.BOIIPOCHBIH IJIaH.
KoopauHatsl BEKTOpa. 3HATL ompeneJeHUsi CYMMbl M Pa3HOCTH BEKTODPOB,
CkanspHOoe TMPOU3BEACHHUE BEKTOPOB, €ro MPUMEHEHHUE JISAlyMHOXCHHUS BEKTOpa Ha YHCIIO, ucejie10BaTh
HAXO0XACHUS JUIMH U YIJIOB. reoMeTpUUYECKUN U GU3NYECKUI CMBICIIBI 3TUX OIEepaLHii.
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. Pemiathb reomMeTpuueckue 3aJayd  C  HCIOJIBb30BaHHUEM
[IpumMeHeHne BEKTOPOB ISl pELICHUS 3a7ad KUHEMAaTUKU HBEKTOPOB.
MEXaHHUKH. PacknaapiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.
HMcnoab3oBaTh  CKasIpHOE  TPOU3BEJIECHHUE  BEKTOPOB,
BbIBOJAUTH €TI0 OCHOBHBIE CBOWCTBA.
BbiuncasTe CyMMy, pa3HOCTh U CKAIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpAUHATAX.
[IpuMeHSAITh CKaJIsipHOE MPOU3BEACHUE JIJISl HAXOXKIACHUS JUTMH
1 yTIIOB.
/lexapToOBBI JlexapTOBBI KOOPIMHATHI TOUEK Ha TIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYIOJbHOM CHCTEMBI KOOpPAMHAT,
KOOPAMHATHI Ha|*YpaBHeHHe npsAMoil.* VYrioBoil K03(QUIMEHT, TaHTE€HC YTiaieKapTOBBIX KOOPAWHAT TOUYKH.
MJI0CKOCTH HAaKJIOHA, TapaJlJIeIbHbIE U MTEPIEHINKYISIPHBIE TIPSIMBIE. HccaenoBarb ypaBHEHUE IPSIMOM M OKPYKHOCTH C ONOPOH HA|
(9 v) YpaBHEeHHE OKpYKHOCTHM. HaxokaeHue KOOpAMHAT TOYEKBOIPOCHBIN IUIaH.

[IepeceYCHUs OKPYKHOCTHU U TIPSIMOM.
MeTtoa KOOpAMHAT MPH PELIEHUH T€OMETPUYECKUX 3a1ad.
lcrionp30BaHKre METOA KOOPAUHAT B IIPAKTUYECKUX 3a/1a4ax

HaxoauTs LEHTp U painyC OKPYKHOCTH 110 €€ ypPaBHEHUIO.
Pemath 3a7a4m Ha HAXOXKJEHUE TOUYEK MEPECEUEHUs NMPAMBIX
11 OKPY>KHOCTEH € MMOMOIIBI0 METO1a KOOPAUHAT.
Mcnonb3oBaTh CBOWCTBA YIJIOBOTO KO3(PQUIMEHTA MPsMON
[Py pEeUIeHMM 3ajad, Ui OIpPEAEICHUS PacHoJIOKEHUs
[IPSIMOM.

IIpuMeHATh KOOPAMHATHI IPU PELIEHUH N€OMETPUYECKHUX U
[paKTUYECKUX 3a/1ay, [ MOCTPOCHUS MaTeMaTH4YEeCKHX
MOJIENIEN peasIbHBIX 3a/1a4 («METOJ KOOPAUHATY).

TloaL30BaTLCH OISt [MOCTPOEHUS " HCCIEeN0BaHUY

[ (POBBIMU PECYpPCAMHU.
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3HAKOMUTBLCH C UCTOPHEH Pa3BUTHUS F€OMETPUU
I[IpaBuJIbHbBIE [IpaBuiIbHBIE MHOTOYTOJBHHKH, BBIYHUCICHUE HX 3JEMEHTOB.POpMYJIHPOBATH onpeacIcHue MPaBUJIbHBIX]
MHOTOYToJIbHUKH. [Yucio MHOTI'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTBHI.
JlJIMHA OKPY/KHOCTH T [101630BATHCHA OHATHEM JUIMHBI OKPY’KHOCTH, BBEJIEHHBIM C
U IJI0IHAIb Kpyra. g JUINHA OKPY>KHOCTH. I[J]HHa YA OKPY>KHOCTH. Pa,I[I/IaHHaH [MOMOIIBIO IMPAaBHUJIBHBIX MHOI'OYT'OJIBHUKOB, OHNPEACIATD)
Borunciienue Mepa yriia. YUCIIO0
nJIomaen [lnomans Kpyra M €ro JJIEMEHTOB (CEKTOpa U CETrMEHTA). n
(8 v) Brrancnenue miomaaei Guryp, BKIIOYAIOIMIMX JIEMEHTHI Kpyra. |, AJIUHY JyTd U paMaHHyI0 MEPY YyIJIa I10 o0Opasiy.
IIpoBoaMTH MepexoJ OT paJuaHHON MepBI yria K I'paJlyCHOU
1 HA00OPOT MO BU3yaJIbHOMU OMOpe.
OnpeneyasaTh IJIOMALb KPyTa.
BoiBoauTh (popmyibl (B TpagycHON U paguaHHOW Mepe) Atis
JUIMH J1yr, IUIOIIAJEH CEKTOPOB M CEIrMEHTOB C ONOpOM HA)
BOIIPOCHBIH IJIaH.
BoiuucasaTe 1Uiomand  Quryp, BKJIIOYAIOMUX SJIEMEHTH]
OKpPY’)XHOCTH  (Kpyra) ¢ OMNOpOi Ha  CIPABOYHYIO
H(pOpMaIHIO.
HaxoauTh muiomaay B 3a1a4ax peaibHOM KU3HH.
JIBrKeHUs1 *TloHsITHE O ABUKEHUH TIIIOCKOCTH. Pa3ouparnb MIPUMEPBI, WJUTIOCTPUPYIOIIHE TOHSTHS
MJI0CKOCTH [lapanienbHbIil IEpeHOC, TOBOPOT U cuMMeETpHsi. OCH U LIEHTPBIIBUKEHUS, IEHTPOB U OCEH CUMMETPHH.
(6 1) CHMMETPHH. DopMyJIMPOBATH OIPEACICHUS MapauIeIbHOTO TMEPEHOCa,
[Ipocreiinme MpUMEeHEHNS B PEIICHUH 3a1a4 *. [MOBOPOTA ¥ OCEBOM CHUMMETPUU C BU3YAJIBHOW OINOPOM.
HaxoauTh HEMOIBIKHBIE TOUKH 110 00pasiry.
HaxoauTh HEHTPBI U OCH CUMMETPHI TPOCTEHINUX QUTYp TIO
o0Opasiy.
*[IpuMeHATh MapaulelibHbId MEPEHOC U CHUMMETPHUIO TIpU
[pPELIEHNN TeOMETPUYECKUX 3a/1a4 (pa30upaTh IpUMEpHI).
M cnoab30BaTh A MOCTPOSHUSI M UCCIEAOBaHUN U(POBBIE
[pecypchl. *
IloBTOpEHME, [loBTOpEHHE OCHOBHBIX TMOHSATUH M METOAOB KypcoB 7—9/OnmepupoBarh MOHATUSIMH: QUTypa, TOYKA, MpsMasi, Yroi,
000011ICeHNE, KJIacCOB, 0000IICHNE M CHCTEMAaTH3allusI 3HAHUH. MHOTOYTOJIBHUK, PaBHOOCAPEHHBIH W  PaBHOCTOPOHHHMA
cucremarm3amust  [[Ipocteifimue reomerpuueckue (GUTYppl M WX  CBOWCTBA.TPEYTONBHHUKH, TMPSMOYTOJBHBIA TPEYrolbHUK, MeEAHaHa,
BHAHUM 3MepeHre reOMeTpHUYECKUX BEJTUYHH. OMCCEKTpHCAa W BBICOTA TPEYrOJbHHKA, IapauIeIOTpaMM,
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TpeyroabHUKH.
[lapaienbHbIe U MIEPIICHIUKYIISPHBIC MTPSMBIE.
OKpy>XHOCTb W Kpyr. ['eomeTpuyeckue MOCTPOEHHUSA. YTJbI B

OKpY)KHOCTH.  BmucanHble U ONMCaHHBIE  OKPYXHOCTH
MHOI'OYTI'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

UeTbIpEXYTOIbHUKH. BnincanHnbie U OIMCaHHBIE
YETHIPEXYTOJIbHUKH.

Teopema IIudaropa u Hayana Tpuronomerpuu. Pemenue oOmux|
TPEYrOJIbHUKOB.

[ [paBHIIbHBIE MHOTOYTOJIBHUKH.

[IpeoOpazoBanus IIJIOCKOCTH. JIBrKeHHUs. [Tonobue.
CummMmeTpus.

[lnomans. Beraucnenne mnomaneii. [lnomamm  momgoOHBIX
buryp.

/lekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTophl HA NIJIOCKOCTH.

pPOMO, MPSIMOYTOJBHMK, KBaapaT, Tparenus; OKPYKHOCTb,
KacaTelbHas; paBEHCTBO M MojoOue (uryp, TpeyrojibHHUKOB;
apajuIeIbHOCTh M TEPICHIUKYIIPHOCTh IMPSIMBIX, YTOJ

MEXIy MNPSIMBbIMH, CHUMMETPUSI OTHOCUTEIBHO TOYKH H
MpsIMOM; JUIMHA, pPACcCTOSHUE, BEJIMYWHA YIJIA, IUIOIIA/lb,
[epuMeTp.

Ucnosb3oBaTth  (popmMyJibl: TEpUMETpa W IUIOHIAAM]

MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOLIAJHA Kpyra,
00BEMA MPSAMOYTOJIBLHOTO Mapalljiesienumneaa.

OnepupoBaTb NOHATHAMH:  [PSIMOYrOJIbHAsA  CHUCTEMA
KOOpDAWHAT, BEKTOpP; MCMOJb30BATHL OTU TOHATUS I
[PEJCTABIICHUS TAHHBIX M PELICHUS 3a7a4, B TOM YHUCIE U3
PYyTrux y4eOHBIX MPEAMETOB.

Pemiars 3agauM  Ha TNOBTOPEHUE OCHOBHBIX IOHSTHUH,
WUTFOCTPALIMIO CBA3EH MEXIY pa3IMYHbBIMU YacTsIMHU Kypca.
Bpi0upaTs MeTO /U1 PEIICHUS 3aa4H.

Pemath 3aga4u 13 IIOBCEIHEBHOM KU3HU.
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Jluct cornacoBaHus k gokymeHTy Ne 349 ot 10.09.2025
WHnunaTop cornacoBanus: Manekuna J1.I1. Qupektop
CornacoBanue nHngumpoaro: 10.09.2025 16:02

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Manbkuna J1.11. A
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