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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IIeNbi0 00€CTIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YIUTCS MPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJIeHUs «OT TMPOTHBHOTO», OTIAMYATh CBOWCTBA OT TPHU3HAKOB,
dbopmyaupoBath 00paTHbIe yTBepKAcHMA. Oco00€ 3HAaUCHHE JOKa3aTeIbHAS TUHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUsI MaTeMaTUKH.

[{enpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TCOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mepbl Tapaxa Jii aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYarolIUics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkKe Bcero pu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3am1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBI BKIIOYAET CIEAYIONINE OCHOBHBIC pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpuroHoMeTpumny», «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 yaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIOYIOJIHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAKOLIEM MUPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimna u o
posin JIo6aueBCKOro B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napajuiesibHbIX  OpsiMbix. CyMma yIvIOB TpeyrojbHHKA. BHeEmHHWe  yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cekyias K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUS, PEIIECHHE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA M npu3HaKu. [IpsmoyronbHas tpanenus. CpeaHss JMHUS TPAIICIUH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuznaku momoOus
TPEyroJbHUKOB. IIprMeHeHue nomo0usi THpU PELICHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUUYECKUX GUryp.
[Tpocreiimume Gopmyibl s MIIOWEAAN TPEYroJbHUKA, MTapajjenorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila IPSIMOYTOJBHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢yHkuuu yrinoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrmcanHbI€ M IEHTPaAIBHBIE YIUIBI, YTOJI MEKAY KACATENBHON U XOPIOU. Y TJIbI
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB or 0° mo 180°. OcHoBHOE
TPUTOHOMETpHYECKOE  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. Teopema KOCUHYCOB U TEOpeMa CHHYCOB. PellleHne npakTHuecKux
3aJ1a4 ¢ UCMHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amnau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pombOa, tpamneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBaJpaTe
KacaresabHOH. [IpuMeHenne npy pemeHny reOMeTpUYECKUX 3a1ad. TeopeMsl UeBsl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue okpyxHocTU. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U MPSMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. I[lmomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHe BEKTOPOB B (PU3UKE, LIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE  TPOW3BEACHUE M  IpoeHupoBaHHE. [IpuMEHEeHuEe CKaJSIpHOTO



IIPOM3BEAECHUSA BEKTOPOB U HAXOXKIECHUA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIVIa, BBIYMCICHME IJIMH AYr OKpykHocTed. Ilmomane kpyra, cexropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIIATN
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

S) ueHHOCTel HAYYHOTO MMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSATh MATEMATHYECKUE 3HAHHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4ei0BeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JCUCTBUSA, (OPMYJIMPOBATh M OICHWBATh PHUCKH HU
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBEHHBIE MPU3HAKKM MAaTEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (GOPMyIHMpOBaTh M  MPeoOpa3oOBbIBaTh  CYKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MAaTEMAaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpATh HanOoJIee MOIXOIAIIUN C YYETOM CAMOCTOSITEILHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss HWHGOpMAUUMU U WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSMH H
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiiora, oOHapy)KHUBaTh Pa3IMUUe U CXOJACTBO IMO3UIIMH, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMHU YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOUIUI PE3yJIbTAT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAUBHIYAIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEJIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yIbTaTHI:

Pacrio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE PAaCIOJIOKEHUE, H300paXaTb TIEOMETpUUYECKHE (DUTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEJIMYMHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pazMepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 33]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOIUTH BBIUKCICHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JBYX
NapajuleNIbHBIX MPSAMBIX CEKylIed. Pemars npakTuyeckue 3a1adyd Ha HaXOXKICHHE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U TIPU PEIICHUH 3a/1a4.



®opMynUpPOBaTh ONMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JUaMmeTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTes noHsATHEM KacaTelbHOW K OKPY>XKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPU PEIIEHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEUd, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O MPONOPIHOHAIBHBIX OTpPEe3KaX, MPUMEHATh UX I pelIeHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATh HUX
CBOICTBA IIPU PEUICHUH 3a/ay.

Brnanets moHsTHSMU TMOA00MS TPEYroOJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOT00ME B MPAKTUUECKHUX 33auax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TpPEYroJibHUKA, NapajjiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(MonB3ysCh, TN HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHWE IUIONIAIEH



No0OHBIX (PUTYp W MPUMEHATh NPU pEHIeHUH 3aaad. [IpUMeHATh MOydYeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIVHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIity oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CIASAYIOUIE MPEIMETHbBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJIBLHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHbI
W YTJIbI 1J1 HETAaOJIMYHBIX 3HAUYCHUIA.

[Tonws3oBaThes GpopMysiaMu HNPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUS Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJLHUKOBY),
NpU pEIICHUU TeOMETpUYeCKuX 3ajad. [[puMeHSTh MOJIydeHHBIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOIIA/N, BHIBOJIUTh
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH ISl TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuuu, BEIBOAUTh U TpUMeHATh opmyiny ['epoHa u
dbopmyiy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIMSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpPEMBbl O BIMCAHHBIX YIjaxX, yIJax MeEXIy XOpJaMu
(CeKyIIMMHM) U yIJIe MEXKAY KacaTeIbHON U XOPJIOH TIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT HAa IJIOCKOCTH, paboOTaTh C ypaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMH YriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (QYHKIIUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [apaUIEJbHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSAMBIX, TEPECEUCHUEM TMPSAMBIX, HaXOXKJIEHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIafeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUUIsl HaXOXJICHUS IEPECEUCHUN OKpPYKHOCTEH U IpsMblX. Brianers
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, IUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U TNpaKTUYECKUX 3ahad. lIpuMeHsATP MeTOoJ KOOpAMHAT B  IPAKTHKO-
OPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMH BEKTOPOB. YBEPEHHO MOJIb30BaThCS
KOOpAMHATaMU BEKTOpa. Brnaaerp ciloXkeHMeM M BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUH. IIpUMeHATh TmoydyeHHbIE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branete NOHATHEM CKaJSPHOIO MPOMU3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO IIPOU3BENIEHUS U €0 CBA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HaxXOoXJIEHUs JUIMH W yriioB. Pemarh reomMeTpuyeckue 3afadyd € MOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyeckux u (PU3NIECKUX 3a7avax.

Bnagers NMOHATHUSMU MNPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEphI yTIiia, BEIUUCIATH IUIOLaAb Kpyra U
ero yacreid. Ilonumare cmbici uyucna m. [IpUMeHSTH MOJy4eHHBIE YMEHHS MpHU
pElIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBEACHHUS 00 W3MEpEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU PELICHUU T€OMETPUUECKUX 3aau.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJIEJIH AJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI pecypenI
Hauana reomerpuu. [Ipocreimme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA. 28 1 0
H3mepenune reoOMeTpuIeCcKiX BETNIUH
2 TpeyronbHUKU 19 1 0
[TapamnensHocTs. Cymma yrioB 15 1 0
MHOTOYTOJIbHUKA
[TpstMOyTONBHBIE TPEYTOJIBHUKH 7 0 0
5 ['eomeTpryeckue HEpaBEHCTBA 5 1 0
OxpyxHOCTb. [ 'eoMeTpruyeckue mecta
6 Touek. [TocTpoeHns ¢ TOMOIIbIO ITUPKYIIS 18 1 0
Y JIUHEUKHU
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 10 1 0

3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe

padoThI padoThI

pecypcsbl

YeThIpEXyroabHUKU 22
[Tomobue 16
[Tnomans 16 1 0
Teopema [Tudaropa u Hauana 18 1 0
TPUTOHOMETPHUHU
VYTIIbI ¥ 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1 0
OKPYKHOCTBIO
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 10 1 0

3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



9 KJIACC

o O A W N

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Pemenue TpeyroiabHUKOB

[Tonobue TpeyroabHUKOB

Meton koopauHAT

Bexrops!

JUIMHa OKPY>KHOCTH M IIJIOLIAa/b Kpyra
JIBH>KEHUS TUNIOCKOCTH

[ToBTOpeHme, 06001EeHNE,
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

22
12
10
20
16
10

12

102

KonTpoabHbie
padoTshI

O R B R Rk R

IpakTuyeckue
padoThI

o O O O O o

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl






HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero H3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
HcTopust BOBHUKHOBEHUS U PAa3BUTHS 1 0 0
T€OMETPHH 01.09.2023
HavanpHble MOHATHS T€OMETPHUH.
1 0 0
Touka, npsiMasi, OTPE30K, JIy4 04.09.2023
HauanbHbIe MOHATHS T€OMETPHH.
1 0 0
Touka, mpsiMasi, OTpe30K, JIy4d 07.09.2023
[TonsTre 06 akcrome, Teopeme,
4 JI0Ka3aTeIbCTBE, ONPEIEIIEHHH, 1 0 0
) ber 08.09.2023
CBOWCTBE, IPU3HAKE
B3anMHoOe pacroioxxeHne TOYeK Ha
5 npsiMoi. M3mepeHnue JIuHbI OTpe3Ka, 1 0 0
P perie A P 11.09.2023
paccTosIHUE MY TOUKaMU
B3aumHoe pacronoxeHne Touek Ha
6 npssMoi. M3mepeHue JIuHbI OTpe3Ka, 1 0 0
P pertie A P 14.09.2023
paccTosiHUE MY TOUKaAMU
B3aumHoe pacrionoxeHne Touek Ha
7 npssMoii. MsmMepeHne IIMHBI OTpE3Ka, 1 0 0
P perye A P 15.09.2023

PaCCTOAHNUE MEXK Y TOUKaMU

[TonymnnockocTs U yroi. Buasl yrios.
W3mepenne BETUYNH YIIIOB 18.09.2023



10

11

12

13

14

15

16

17

18

19

[TonynnockocTs U yroiy. Buasl yrios.
W3MepeHue BeITUUUH YIJIOB

[TonynnockocTs U yroiy. Buasl yrios.
N3mepenue Benu4rH yrioB

BepTukanbHble U CMEKHBIE YTJIbL.
[TapannenbHble U NEPIEHIUKYISIPHBIC
psiMbIe

BepTI/IKaHBHBIC " CMCIKHBIC YI'JIbIL.
HapaJ'IJ'ICJ'ILHLIe " NCPHCHAUKYIISIPHBIC
IIpAMBIC

BeprukanbHble 1 CMEKHBIE YIUIBL.
[TapamtenpHbIe U EPIIEHIUKYIISIPHBIE
IpsiMbIE

BeprukanbHble 1 CMEKHBIE YIIIBI.
[TapamienpHble U IEPIICHIUKYIISPHBIC
psiMble

BepTukanbHble U CMEKHBIE YTJIBL.
[TapannenbHble U NEPIEHIUKYIISPHBIE
psiMble

buccexTpuca yria

buccekrpuca yrna

buccekrpuca yria

Jlomanas. Buasl nomaHbpIX. JjauHa
JIOMaHoOu

21.09.2023

22.09.2023

25.09.2023

28.09.2023

29.09.2023

02.10.2023

05.10.2023

06.10.2023

09.10.2023

12.10.2023

13.10.2023



20

21

22

23

24

25

26

27

28

Jlomanas. Bunbl nomanbix. JinHa
JIOMaHOU

MuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [Ionarue o
BBIITYKJIBIX U HEBBIITYKIIBIX
MHOI'OYT'OJIbHUKaX

MuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [Tonstue o
BBIITYKJIBIX W HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [lonsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHHKAX

MHuoroyronsauku. [lepumerp
MHOroyrojaeHuka. [Ionsarue o
BBIITYKJIBIX U HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX

MHuoroyronsauku. [lepumerp
MHOroyrojaeHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKIIBIX
MHOT'OYTOJIbHUKaX

HNHCcTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOEHUN

HNHCTpyMEHTHI 111 U3MEPEHUH U
ITOCTPOEHUHN

KonrtponsHas padora no Teme "Hauana
reomerpud. IIpocreiimme

16.10.2023

19.10.2023

20.10.2023

23.10.2023

26.10.2023

27.10.2023

06.11.2023

09.11.2023

10.11.2023



29

30

31

32

33

34

35

36

37

38

39

40

reoOMeTpHUECKUE (PUTYPHI U UX
cBolcTBa. MI3MepeHne reoMeTpudecKux
¢uryp"

Menunana, GuccekTpuca v BbICOTa
TPEyroJbHHUKA

Menauana, 6uccekTpuca 1 BbICOTa
TpEeYroJbHUKA

PaBenctBo TPECYTrOJIbHUKOB

[IepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTrOJIBHUKOB

IlepBslii 1 BTOpOU IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

[IepBbIit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

[IepBbIit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYTOJIbBHUKOB

IIepBbIil 1 BTOPOM IIPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

PaBHOOEIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

PaBHOOe1peHHbIE TPEYTOJBHUKHY U UX
CBOMCTBA

[Ipu3nak paBHOOEAPEHHOTO
TpEyroJIbHUKA

13.11.2023

16.11.2023

17.11.2023

20.11.2023

23.11.2023

24.11.2023

27.11.2023

30.11.2023

01.12.2023

04.12.2023

07.12.2023

08.12.2023



41

42

43

44

45

46

47

48

49

50

51

52

53

[Tpu3Hak paBHOOEIPEHHOTO
TPEYrOJbHUKA

Tperuii npru3HaK paBeHCTBA
TPEYTrOJIbHUKOB

TpeTuii npru3HaK paBeHCTBa
TPEYrOJIbHUKOB

Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

@urypsl ¢ 0CEBO CUMMETPUEM.
[Ipumepsl cHMMETPHUH B OKPY>KaIOLIEM
MuUpe

Durypsl ¢ 0CEBOM CUMMETPHUEM.
[Ipumepsl cHMMETPHUH B OKPYKAIOLIEM
Mupe

KonrtponbHas pabora no Teme
"TpeyronpHukn"

[TapamiensHOCTE IPSAMBIX

CBolicTBa ¥ IPU3HAKY NTapaJlIeIbHBIX
MIPSAIMBIX

CBolicTBa ¥ IPU3HAKY NapaJlIeIbHbIX
MIPSIMBIX
CBolicTBa M NPU3HAKH MTAPAJIIEIBHBIX
MPSIMBIX
CBolicTBa M IPU3HAKY NapaJlIeIbHbBIX
MIPSIMBIX

CBolicTBa M IPU3HAKY NTapaJlIeIbHbIX
MIPSIMBIX

11.12.2023

14.12.2023

15.12.2023

18.12.2023

21.12.2023

22.12.2023

25.12.2023

28.12.2023

29.12.2023

11.01.2024

12.01.2024

15.01.2024

18.01.2024



54

55

56

57

58

59

60

61

62

63

64

65

CBolicTBa ¥ PU3HAKY NapaJlIeNIbHbBIX
MIPSAMBIX

CymMma yriioB TpeyrojibHUKa

CymMma yriioB TpeyrojibHUKa

Buemnue yriiel TpeyrojabHHAKa

Bueminue yriel TpeyrojabHHAKa

CyMMa BHYTPEHHUX YIJIOB
MHOTI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

CymMma BHYTpPEHHHX YIJIOB
MHOI'OYT'OJIbHUKA U CYMMa BHEILIHUX
YIJI0B BBIITYKJIOTO MHOTOYTI'OJIBHUKA

CymMma BHYTpPEHHHX YIJIOB
MHOI'OYTOJIbHHKA M CYMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

KonTponbHas padbota no teme
"[TapannensHocTh. CyMMa yIiioB
MHOT'OYTOJIbHUKA"

[Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYroJbHUKOB

[Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX
TPEYroJbHUKOB

[lepnienuKynsip ¥ HAKIOHHAs

19.01.2024

22.01.2024

25.01.2024

26.01.2024

29.01.2024

01.02.2024

02.02.2024

05.02.2024

08.02.2024

09.02.2024

12.02.2024

15.02.2024



66

67

68

69

70

71

72

73

74

75

76

CBOICTBO MEIUAHBI TPSIMOYTOJILHOTO
TPEYroJIbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

CBOICTBO M€IMaHBI IPSIMOYTOJIBLHOTO
TPEYTOJbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

[IpsiMOYTONBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpamycoB

[IpsiMOYTONBbHBINA TPEYTOJIBHUK C YTIIOM
B 30 rpamycoB

CooTHoOIIEHUSsI MEX/1y CTOPOHAMU U
yIJIaMH TPEyroJbHUKA

CooTHOIIEHUS MEXTy CTOPOHAMU H
yrilaMH TPeyrojbHUKa

HepaseHnctBo TpeyrosibHuKa.
HepasencTBo 0 nyimmHe nomaHon

HepaseHnctBo Mexny
MEPIEeHIUKYJIIPOM U HAaKJIOHHOM.
PaccrosiHue OT TOUKM 10 TIpsIMOM
KonTponbHas padota no temam
"[IpssMOyTOIBHBIE TPEYTOIBHUKH ",
"['eomeTprueckue HepaBeHCTBA"
OKpyKHOCTb, XOP/bI U TUAMETPBI, UX
CBOMCTBA

OKpY>KHOCTb, XOP/bI U TUAMETPHI, X
CBOMCTBA

16.02.2024

19.02.2024

22.02.2024

26.02.2024

29.02.2024

01.03.2024

04.03.2024

07.03.2024

11.03.2024

14.03.2024

15.03.2024



77

78

79

80

81

82

83

84

85

86

87

B3anMHOe pacnosnoxeHue OKpyKHOCTH
u npsmoil. KacarenbHas 1 cekyias K
OKPY>KHOCTH

B3anMHOe pacnosnoxeHue OKpyKHOCTH
u npsaMon. KacarenpHas u cexyuias K
OKPYKHOCTH

B3aumHoe pacronoxeHue OKpyKHOCTU
n npsamon. KacarenpHas u cexymas K
OKPYKHOCTH

OKPY)KHOCTB, BIIMCAHHAsA B yIoJl

OKpy’>KHOCTb, BIIUCAHHAS B YIOJ

[IonsATHE O TEOMETPUYECKOM MECTE
To4eK. [Ipumepsl reoMeTpuyecKux
MECT TOYEK Ha INIOCKOCTH

Ilonsatue o reoOMCTPpUICCKOM MCCTC
TOYCK. HpI/IMepH TeOMETPHUICCKUX
MECT TOYCK Ha ITIIIOCKOCTHU

OnucanHast OKpYKHOCTb
TPEYroJIbHUKA, €€ LIEHTP
OrnncaHHas OKPYKHOCTb
TPEYTrOJbHUKA, €€ LIEHTP
Meroa reoMeTpuueCcKUX MECT TOUYEK

IIPU PEIICHUH F€OMETPUYECKHX 3a/1a4

Meton TCOMECTPHUICCKUX MECT TOYCK
IpH pCICHUN I'COMETPUUCCKHUX 3a1a41

18.03.2024

21.03.2024

22.03.2024

04.04.2024

05.04.2024

08.04.2024

11.04.2024

12.04.2024

15.04.2024

18.04.2024

19.04.2024



88

89

90

91

92

93

94

95

96

MGTOI[ TCOMECTPHUICCKUX MCCT TOYCK
IIpH pCHICHUN I'€COMETPUUCCKHUX 3ada4

MeTo TeOMETPUYECKUX MECT TOUYEK
IIPYU pELICHUH T€OMETPUUYECKUX 3a1a4

O060cHOBaHMS POCTEHIITIX
[IOCTPOCHMUIA, ITAIBI 337a4U Ha
MIOCTPOCHHUS, PEIICHUE 33/1a4 Ha
IIOCTPOCHUE LUPKYIIEM U JIMHEUKOMN

O060CHOBaHMS TPOCTEHUIITUX
MIOCTPOCHMUIA, ITAIBI 337a4U Ha
MIOCTPOCHHUS, PEIICHUE 33/1a4 Ha
MIOCTPOCHHE LUPKYIEM U TUHEHKOI

KontponsHas paboTa o teme
"OKpy)HOCTb. [ 'eomeTprueckue mecra
Touek. [locTpoeHus ¢ momMoIbo
LUPKYJIS ¥ JINHEUKH"

[ToBTOpenue u obod1eHue. Pemenne
3aj]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3NUYHBIMU TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenne
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMHU TEMaMH Kypca
IToBropenue u o6o0meHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMHU TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
Pa3NUYHBIME TEMaMH Kypca

22.04.2024

25.04.2024

26.04.2024

29.04.2024

02.05.2024

03.05.2024

06.05.2024

13.05.2024

16.05.2024



97

98

99

100

101

102

[ToBTropenue u o6o0mmenue. Pemenue
314, WITFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o0mEeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Pemenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEIKIY
pa3IMYHBIMHU TEMaMH Kypca

HroroBas koHTpoNbHAs paboTa

[ToBTOpenue u obod1eHue. Peenne
3a7a4, MIUTFOCTPUPYIOLINX CBSI3U MEXIY
pa3IUYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

17.05.2024

20.05.2024

23.05.2024

24.05.2024

27.05.2024

30.05.2024



8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxtuieckue U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

[Tapannenorpamm, ero npu3HaKku 1 1 0 0
CBOICTBa 02.08.2023
[TapannenorpamMm, €ero Npu3Haku 1 1 0 0
CBOICTBa 02.08.2023
[TapannenorpamMm, €ero npu3Haku 1 1 0 0
CBOICTBa 02.08.2023
[Tapannenorpamm, ero npu3HaKku 1 1 0 0
CBOMCTBA 02.08.2023
[Tapannenorpamm, ero npu3HaKku 1 1 0 0
CBOMCTBa 02.08.2023
[IpsMoyronbHUK, pOMO, KBaapaT, UX 1 0 0
NPU3HAKH U CBOHCTBA 02.08.2023
[TpstmoyronbHUK, poMO, KBaapaT, UX 1 0 0
IIPU3HAKU U CBOWCTBA 02.08.2023
[TpssMoyTONBHUK, pOMO, KBaapaT, UX 1 0 0
NPU3HAKHA U CBOHCTBA 02.08.2023
[TpssMoyTONBHUK, pOMO, KBaapaT, UX 1 0 0
NPU3HAKHA U CBOHCTBA 02.08.2023

10 Cpenssist TMHUSA TPEyrojbHUKA 1 0 0 02.08.2023

11 CpenHsist TUHUS TPEYrOJIbHUKA 1 0 0

02.08.2023



12

13

14

15

16

17

18

19

20

21

22

23

24

25

Tpaneuus. PaBHoOenpennas Tpamnenus,
€€ CBOICTBA U NPU3HAKU

Tpaneuus. PaBHoOenpennas Tpamnenus,
€€ CBOMCTBA U IIPU3HAKHU

[IpsimoyronbHas Tpaneuus

CpG[[HHH JIMHUA Tpalcunuu

Teopema Paneca

Teopema daneca

Teopema 0 TpONOPLMOHAIBHBIX
oTpe3Kax

Teopema 0 mTpONOPLMOHATBHBIX
oTpe3Kax

[lenTp Macc TpeyrojbpHUKa

[leHTpanbHO-cCUMMETPUYHBIE QUTYDPBI

KonrtponbHas padora no reme
"YeTbIpEXYroJbHUKN "

[Tono6ue TpeyroabHUKOB, KOYPPHUIUEHT

nmonoous

[Tonobue TpeyronbHUKOB, KO3 HULIHEHT

mogoous

[Tpu3Haku mo100us TPEYTOIbHUKOB

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



26

27

28

29

30

31

32

33

34

35

36

37

38

39

[Tpu3Haku mo100us TPEYTOIbHUKOB

[Tpu3Haku mMo100us TPEYTOIbHUKOB

[Tpusnaku no100us TPEYroIbHUKOB

[TpusHaku no100Us TPEYrOJIbHUKOB

[TpusHaku no100Us TPEYrOIbHUKOB

[Ipumenenne mogo0us Mpy pereHHH
NPaKTHYECKHUX 33/1a4

[TpumeHenne noa00Hs IPH PELICHUN
NPaKTUYECKHUX 3a/1a4

[TpumeHeHne OA00HS IPH PEICHUN
NPaKTUYECKHUX 3a/1a4

[TpuMeHeHne nog00Ms IPU PEeLICHUN
NPaKTUYECKUX 3a/1a4

[TpumeHeHne MOA00HS IPH PEIICHUN
NPaKTUYECKHX 3a/1a4

[TpumeHeHne Mog00HS IPU PELICHUN
NPaKTUIECKHUX 3a/1a9

BBenenue nouaTus npeodpazoBaHus
no00us U MoJ0OHBIX puUryp

KonTponbhas pabota no teme
"ITogooue"

[Mousrue wiomaau. CBONWCTBA IIOMIAAEH

reoOMeTpUUYeCKuX puryp

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



40

41

42

43

44

45

46

47

48

49

[Mousrue wiomaau. CBONMCTBA IJIOMAAEH
reoOMeTpUUYECKuX (uryp

[Tonsitue nnomaau. CBoiicTBa MIIOMAAEH
reOMETPUUECKUX (HUTyp

[Ipocreiimue GopmMyIbl A5 TII0MIATN
TpeyrojbHHUKa, MapaienorpaMmma,
pomMOa ¥ Tpanenuu

[Tpocreiimue hopMyIbl 171 MIIOIIATT
TpeyrojbHHUKa, mapaiienorpaMma,
pomMOa ¥ Tpanenuu

[Tpocreiimme GopMyIIbI IS TUIOIIA TN
TPEYroJIbHUKA, TapaJljeiorpaMmma,
pomMOa ¥ Tpanenuu

[Ipocreitmue GopmMyIbl IS TII0MATN
TPEYroJIbHUKA, TapaJljIeiorpaMma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl 7S TIIOIIATN
TpeyrojbHHUKa, mapaiienorpaMma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl 7S TIIOIIATN
TpeyroJbHUKa, MapaiienorpaMma,
pomMOa ¥ Tpamnenuu

[Ipocreitmue GopmMyIbl A5 TII0IIATN
TPEYToJIbHUKA, TapaJlJIeIorpaMma,
pomMOa ¥ Tpamnenuu

[Ipocreitmue GopmMyIIbl A5 TIIOMIATN
TPEYroJIbHUKA, TapaJlJIeiorpaMma,
pomba u Tpanenuu

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



50

51

52

53

54

55

56

57

58

59

60

61

62

[Tpocreiimme GopMyIIbI 171 TUIOIIA TN
TPEYroJIbHUKA, NapajuieiorpamMmma,
pomba u Tpanenuu

[Tnomaau monoOHBIX GUryp

[Tnomaau nogoOHBIX HUryp

[Tnomanu nonobHbIX puryp

KonTponbhast pabota no teme
"ITnomanp"

Teopema [Tudaropa

[Tpumenenue Teopemsl ITudaropa npu
PELICHUH IIPAKTUYECKUX 3a1a4
[Tpumenenue Teopemsl [Tudaropa npu
peLIeHNN IPaKTUYECKUX 3a]1a4
[Tpumenenue Teopemsl [Tudaropa npu
PELICHUH IIPAKTUYECKUX 3a1a4
[Tpumenenue Teopemsl [Tudaropa npu
PELICHUH IIPAKTUYECKUX 3a1a4
[Tpumenenue Teopemsl [Iudaropa npu
PELICHUH IPAKTUYECKUX 3a7a4
IIponoproHaibHbIE OTPE3KHU B
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE
[TponopiimoHanbHbBIE OTPE3KHU B
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



63

64

65

66

67

68

69

70

71

72

73

74

[IponopiimoHanbHbIE OTPE3KHU B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE
[IponopimoHanbHbIE OTPE3KHU B
MPSMOYTOJIBHOM TPEYTOJIbHUKE
[IponopunoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
[IponopiimoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
OCTpOTO yTila IPsIMOYTOJIBHOTO
TPEyroJbHUKA

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC
OCTPOrO yrila IpsIMOYrOJIBHOTO
TPEYroJIbHUKA

CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
OCTpOTO yrjla MPsSMOYTOJIBHOTO
TPEYroJbHUKa

Tpuronomerpuueckue GyHKIUH YTIIOB B
30°, 45°u 60°

Tpuronomerpuueckue GyHKIMH YIJIOB B
30°, 45°u 60°

KonrponsHas padora no reme "Teopema
[Tudaropa u Havana TpuroHomerpun"

Bnmcannrie n HCHTPAJIBbHBIC YTJIBI

Brmcannsie n HCHTPAJIBbHBIC YTJIBI

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



75

76

77

78

79

80

81

82

83

84

85

86

87

88

Bnucannbie n HCHTPAJIbHBIC YIJIbI

Bnucannbie n HCHTPAJIbHBIC YIJIbI

VYron Mexay KacaTeIbHOU U XOPAOU

Yrois Mexay KacaTeJIbHOW U XOpAOU

Vrinl MCKAY XOpAdaMH1 U CCKYIIUMU

VYTIbel MeXKAY XOpJIaMU U CEKYLTUMHU

Bnucannele u onrcanHble
YETBIPEXYTOJIBHUKHU

Bnucannsble u onrcanHbIe
YETBIPEXYTOJIbHUKHU

CBolicTBa ¥ IPU3HAKYU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

CBolicTBa U MPU3HAKK BIMCAHHOTO
YETBIPEXYTOJIbHUKA

CBolicTBa ¥ IPU3HAKYU BIMCAHHOTO
YETBIPEXYTOJIbHUKA

CBolicTBa U IPU3HAKU BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

B3anMHOe pacnonoxkeHue 1Byx
OKPYKXHOCTEN

B3anMHOe pacnonokeHue 1Byx
OKPYKHOCTEH

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



89

90

91

92

93

94

95

96

97

98

Kacanue okpyxHocTEH

Kacanue okpyxHocTEH

OO0mue kacaTeabHbIC K IBYM
OKPY>KHOCTSIM

Kontposnbnas pabora no teme "Yrisl u
YeThIPEXYTOIbHUKH, CBI3aHHbIE C
OKPY’KHOCTBIO"

[ToBTOopenue u 0600meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpeHue u 00600IIeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIONTUX CBSI3U MEXKITY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, UJUTFOCTPUPYIOLINX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u obobmeHue. Pemenue
3a/1a4, UJUTFOCTPUPYIOLINX CBSI3U MEXKITY
pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEKIY
Pa3iInYHbBIMU TEMAaMHU KypcCa
[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXKITY
pa3JIMYHBIMU TEMAaMU Kypca

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



[ToBTOopenue u o6o6menue. Pemenue
99 3a/1a4, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o6o0menue. Pemenue
100 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY
pa3IMYHBIMU TEMAaMHU Kypca

101 Wrorosast koHTpobHAs paboTa

[ToBTOpenue u 0600IIeHNE. Permenue
102 3a]1a4, WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3InYHBIMH TEMaMHU Kypca

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

02.08.2023

02.08.2023

02.08.2023

02.08.2023



9 KJIACC

Ne
n/n

10

Tema ypoka

Cunyc, KOCUHYC, TaHT'eHC yrioB oT 0 110
180°

OcHoOBHOE TPUTOHOMCTPUUCCKOC
TOXICCTBO

DopMyIIbI IPUBEICHUS

DopMyIbl IPUBEACHUS

Pemenne tpeyronbHukoB. Teopema
KOCHUHYCOB
Pemenne tpeyronbHukoB. Teopema
KOCHHYCOB

TeopeMa cuHyCcOB

Teopema cuHyCcOB

Pemenne nmpakTruyeckux 3anad ¢
WCITOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBbI CHHYCOB

Pemienne npaktuueckux 3agad ¢
HCII0JIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17

18

19

20

21

Pemenne npaktuyeckux 3aaad ¢
HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemenne npakruyeckux 3aaad ¢
UCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB
Tpuronomerpudeckue GopMyIbl st
IUIOLIAIN TPEYTOJIbHUKA,
napajuieJIorpaMma
Tpuronomerpudeckue GopMyIbl st
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpudeckue GopMyIbl st
IIJIOLIAU TPEYrOJIbHHUKA,
napajuiejaorpamma
Tpuronomerpuueckue GopMyJbl JIst
IUIONIAIN TPEYTOJIbHUKA,
napajuiejaorpamma

®opmyna ['epona

®opmyna ['epona

®opmyna ['epona

dopMyna IO BBITYKIOTO
YETBIPEXYTOJIbHUKA
dopMya IUIOIIAH BBITYKIOTO
YEeTBIPEXYTOJIbHUKA

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



22

23

24

25

26

27

28

29

30

31

32

33

34

Konrtponbnas padora no reme "Perenne
TPEyroJbHUKOB"

Xopas! ¥ To100HBIE TPEYTOJIBHUKH B
OKPY’KHOCTH

Teopema o mpou3BeIeHUU OTPE3KOB
xopa

Teopema 0 mpoU3BEAECHUN OTPEZKOB
xopa

TeopeMbl 0 MPOU3BEICHUH OTPE3KOB
CEKYIIUX

TeopeMH O IMPOU3BCACHHUHN OTPC3KOB
CCKYyHIUX

Teopema 0 KkBagpare KacareIbHON

Teopema 0 KkBagpare KacareIbHON

Teopembl UeBsl 1 Menenas

Teopems! UeBsl 1 Menenas

Teopemsl UeBsl 1 Menenas

[ToHsTHE O TOMOTETHUH

KonTponbhas pabota no teme "Ilogobue
TPEYrOJILHUKOB"

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



35

36

37

38

39

40

41

42

43

44

45

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
YrioBoi ko3 PHUIMEeHT 1 CBOOOTHBIIM
YJICH, UX TEOMETPUICCKUNA CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
YrioBoit ko3 pUIMEeHT U CBOOOTHBIH
YJICH, UX I‘COMeTpI/I‘-IeCKI/Iﬁ CMBICJI

[MapamiensHOCTD 1
NEepIEHINKYIISIPHOCTD MPSIMBIX (depes3
YIII0BOM KOA(PPHUIUEHT)

YpaBHEHHE OKPYKHOCTHU

Haxoxnenue nepeceuenuit
OKpYKHOCTEH U IPSMBIX B KOOpJUHATAX
Haxoxnenne nepeceuenui
OKPYKHOCTEH U MPSAMBIX B KOOPAMHATAX
®dopmysa pacCTOSIHUS OT TOUYKH 10
IpsAMOit

[Inomane napaenorpamma B
KOOpJMHATAaXx, MOHATUE 00
OPUEHTUPOBAHHOM IIJIOLIAN
[IpumeHneHne MeToa KOOPAUHAT B
MPAKTUYECKU-OPUEHTUPOBAHHBIX

TCOMETPHUICCKUX 3aJadax

KonrponsHas padora no reme "Meton
KoopauHat"

BCKTOpBI Ha IJIOCKOCTHU

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



46

47

48

49

50

51

52

53

54

55

56

CroxeHue ¥ BBIUUTaHUE BEKTOPOB —
IpaBuJia TPEYroJbHUKA U
napasuieJorpaMma

CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB —
IIpaBUjIa TPEYTrOJIbHUKA U
napajuiesaorpamma

YMHOKEHUE BEKTOPA HA YUCIIO

Koopaunatsl BekTopa

Cno’XKeHHE U BBIUNTAaHHUE BCKTOPOB,
YMHOKXCHHE BCKTOPA HAa YUCJIO B
KOOpAuHAaTax

Ci10’keHHE U BEIYUTAHHE BCEKTOPOB,
YMHOXEHHUE BEKTOpa Ha YUCIIO B
KOOpIuHaTax

[TpumeHeHne BEeKTOPOB B (PU3HKE, LIEHTP
Macc

[Tonsitue o 6a3uce (Ha MIOCKOCTH).
PasnosxeHus BEKTOPOB 10 0azucy
[TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHns BEKTOpPOB 10 6a3ucy
[Tonsitre o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 6a3uCy
CkansipHOE MTPOU3BEIICHHE BEKTOPOB,
TEOMETPHYECKUN CMBICT U BBIPAXKECHUE B
JIEKapTOBBIX KOOpAUHATAX

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.09.2023

02.08.2023



57

58

59

60

61

62

63

64

65

66

67

68

JMcTpuOyTUBHOCTD CKAJIIPHOTO
IIPOU3BEACHUS

CxkansipHoe Mpou3Be/ICHUE U
IIPOELMPOBAaHNE

HpI/IMeHeHI/Ie CKaJIIpHOI'0O IIpOU3BCACHUA

BEKTOPOB Ul HAXOXKJCHUS AJIUH U
yTJIOB

HpI/IMeHCHI/IC CKaJIPHOI'O IIPOU3BCACHUA

BEKTOPOB U1l HAXOXKJCHUS AJIUH U
yTJIOB

IIpuMeHeHne CKAAPHOTO ITPOU3BEICHNUS

BCKTOPOB I HAXOXKACHHUA JJIMH U

yTJIOB
Pemenne reomMerprudeckux 3aaad ¢
MOMOIIbIO CKaJISIPHOTO MPOU3BEACHUS

Pemenue reomeTpuueckux 3azau ¢
MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHS
KonTponbhas pabota no teme
"BexTops!"

[TpaBuIbHBIE MHOTOYTOJIEHUKH,
BBIYHMCIICHUE UX JIIEMEHTOB
[TpaBusIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHHE UX JIEMEHTOB
[TpaBuIbHBIE MHOTOYTOJIEHUKH,

BBIYHMCIICHHUEC UX 3JICMCHTOB

HpaBI/IJ'ILHBIC MHOT'OYT'OJIbHUKH,
BBIYHMCIICHHUEC UX 3JICMCHTOB

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



69

70

71

72

73

74

75

76

77

78

79

80

81

82

Yucno m 1 IMHA OKPYKHOCTH

Yucno m ¥ IMHA OKPYKHOCTU

JlnuHa ayru OKpy>KHOCTH

JnuHa 1yru OKpyKHOCTH

Paagnannas mepa yrna

Panuannas MEpa yriia

[Tmomaae kpyra v €ro 3J1€MEHTOB
(cexTopa u cermeHTa)

[Tmomaae Kkpyra v €ro 3J€MEHTOB
(cexTopa u cermeHTa)

[Tomaas Kpyra u €ro 3JeMEHTOB
(cexkTopa M CerMeHTa)

Brluncnenue nepuMeTpoB U II0maen
¢buryp, BKIIIOUAIOLIUX 3JEMEHTHI KpyTa

Brluncnenue nepuMeTpoB U IIIoImaaen
¢buryp, BKIIIOUAIOLIUX 3JEMEHTHI KpyTa

KonTponbHas no reme "/[nuna
OKpPY’XKHOCTH M IIoIaas kpyra"

IleHTpanbHas CUMMETPUS

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



83

84

85

86

87

88

89

90

91

92

93

94

IToBopoT

OceBas cummerpus

Ourypsl, CHMMETPHYHbIE OTHOCUTEIBHO
HEKOTOpPOH OCH

[TapajutenpHBIN IEPEHOC

[lousaTue ABUXKEHHUS U €r0 CBOMCTBA

PaBenctBo Quryp

IIposiBieHUss CUMMETPUU B IPUPOJIE,
JKUBOIIACH, CKYJIBITYpE, aDXUTEKTYype

Komnosumun neukenuil (mpocreiime
PUMEpHI)

[ToBTOopenue u o6061meHue. Pemenue
3aJa4, WUTIOCTPUPYIOLIUX CBSA3U MEXKIY
pa3InYHBIMHM TEMaMHU Kypca
[ToBTOpenue u obobmeHue. Pemenue
3a[a4, WUTIOCTPUPYIOLIUX CBS3U MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
3aj1a4, HIUTFOCTPUPYIOIINX CBSI3U MEXTY
Pa3INYHBIMHA TEMaMHU Kypca
[ToBTOopenue u 0606meHue. Pemmenue
3aj1a4, HJUTFOCTPUPYIOIINX CBSI3U MEXKTY
Pa3MTUYHBIMHE TEMaMH Kypca

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023



95

96

97

98

99

100

101

102

[ToBTOopenue u o6o6menue. Pemenue
3a/1a4, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o6o0menue. Pemenue
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY
pa3IMYHBIMHA TEMaMH Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY
Pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 00600IIeHNE. Perenue
3aj1a4, WJUTFOCTPUPYIOIIHMX CBSI3U MEXKTY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOpeHue u 00600mIeHNE. Perenue
3a/1a4, UJUTFOCTPUPYIOLINX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u obobueHue. Pemenne
33124, WJUTFOCTPUPYIONTUX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca

HToroBast KOHTpoJIbHAs paboTa

[ToBTOopenue u o6o061meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3IUYHBIMHE TEMaMH Kypca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023

02.08.2023






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

['eometpusi. 7-9 knaccel: yueO. st oomeoopazosat. yupexaenuit / JI.C.

ArtanacsH, B.®. byry3os, C.b. Kagomuies u nip. — M.: [Ipocsemenue, 2009.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

['eomeTpus. [Tnanumerpus. 7 — 9 knaccel /I'opaun P.K.. — M.: MITHMO,2004.

I'eomerpus: [Inanumerpus: 7-9 ki.: YueOnuk u 3agaunuk /Kucenes A.IL.,

Pui6kun H.A.. — M.:JIpoda, 1995.

KoHTposnbHbIe 1 IpOBEepOUHbIE pabOTHI 1O reoMeTpur. 7 — 9 ki1.: Meto.

nocobue / JI.N.3BaBuu, A.P.Pa3anoBckuii, E.B.Takym. — M.: JIpoda, 2002

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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