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COJAEPKXAHUE OBYUEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
pPacCTOsTHUE MEXTY TOUKAMHU.

[Tomynnockocts W yros. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHbie U cMeKHbIE yIUIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nmrHa momanon. MHoroyronsHuku. Ilepumerp
MHOI'OyroyibHuKa. [IoHsTHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYI'OJIbHUKAX.

[lepBuuHble TmpencTaBiICHUs O PpABEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHH.

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 11 ©3MEPEHHUM U IOCTPOCHUM.

TpeyroabHuKu

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTtBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXAY CTOPOHAMU W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpEeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuynble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
IIpuMepbl CUMMETPHUM B OKPYKAIOLLIEM MUPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEIEHUS O mocrynare EBknnaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiicTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosibHbIe TPEYr0JIbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHas. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpaMoyronbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxkHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTBl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnoyioKEHUE OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCAaHHas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpu4ecKuX MeCT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIeCcKX MECT TOUEK IPH PELICHUU F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KJIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnpu3Hakd M cBoiicTBa. [IpAMOyroiabHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICIHH.

CpenHsass nUHUSL TPEYroJbHUKA. MeToj yIBOCHUSI MEIHAaHbl TPEYTrOJbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTroJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (DUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomoodus. I[lpuzHaku nomoous
TpeyroJbHUKOB. IIprMeHeHne nom00Ms TpPU PEIIEHHWH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tousatne o mmromaau. CBoMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiime GopMynbl s MJIOIIAAM TPEYTOJIbHUKA, MMapajuiesorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMEHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSMOYTOJbHOIO
TpeyrojbpHuKa. Tpuronomerpuueckue ¢yHkiuun yriaoB B 30°, 45° wu  60°.
[IponopioHaIBbHBIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YETBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemenue TpeyroibHUKOB

Cunyc, KocuHyc, TaHredc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHUUECKOe  ToxaecTBo.  Dopmynsl  npuBeaeHus.  Pemienue
TPEYroJibHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PerieHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  GopMyibl g IUIOMIAJW  TPEYrOJbHHKA,
napaienorpamma, pomoOa, Tpanenuu. ®opmyna [epona. @opmyrna rmIiomagu
BBIITYKJIOTO YETHIPEXYTOIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYroJIbHUKA B  OKPYXKHOCTH. Teopema o0
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajJpaTe KacarenbHOU. [I[pruMeHeHrne mpu peleHnr reoOMeTPUYECKUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o romoreTnu.

MeTtoa koopauHaT

VYpaBHeHUe NpSAMON Ha TIJIOCKOCTU. YTJIOBOM KOA(MOUIIMEHT U CBOOOIHBIN
YJIeH, MX TIeOMETpUYEeCKUil cmbici. [lapanminenbHOCTh M NEPHEHAUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepecedeHud OKpPYKHOCTEW W
IpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 mpsimoid. Ilnomans
napajgiesiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIA]IH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX T€OMETPUUECKHUX
3a/1ayax.

BekTopbi

BekrTopbl Ha miockocTu. CloXeHUE M BBIYMTAHWE BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopauHaTsl
BekTOpa. CIIOKEHHE Y BBIYMTAHUE BEKTOPOB, YMHOXEHHUE BEKTOpAa HAa YHUCIO B
KoopauHartax. [[puMeHeHne BeKTOpoB B (PU3MKe, LIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkaysipHOE TPOW3BEAEHUE BEKTOPOB, F'€OMETPHUYECKHI CMBICI U BBIPAKEHHUE B
JEKApTOBBIX KoOopAWHATaX. JIUCTpHUOYTUBHOCTH CKJISPHOTO MPOU3BEICHHUS.
CkansipHOE€  TPOM3BEACHUE M  NpOEeHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEACHUSI BEKTOPOB Ul HAXOXKIECHMS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOIOYroJbHUKHM. [JInmHa OkpyxHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwkeHuss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommoszunuu
JIBUKEHUH (mpocTeiiue npumMepsl). [[puMeHenne B reoMeTpu4ecKuX 3a1auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHS MPOrpaMMbl IO MAaTEMAaTHUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MaTeMaTUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPakJIaHCKOro o0IiecTBa (HarmpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEM JKM3HM Ui YCTENMIHON MpodeccruoHaTIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl uenoBeuecKon
JeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHUS LIMBUIIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NO3HAaHUS MHpPA, OBJIAJICHUEM HABBIKAMH MCCIIEOBATEIBCKOMN IE€ATEIBHOCTH;

6) ¢usmueckoro Bocnutanusi, GOpMHUPOBAHHUS KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIoIIeW cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JIPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYJIUPOBATH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATH U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare oCBOCHHS MpOrpaMMBbI M0 MaTeMaTHKE HAa YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHHEM YHHUBEPCATHHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSAMHU M YHUBEPCATBHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jlornueckue JaeicTBuA:

BBISIBJIATH M XApPAaKTEPU30BATh CYLIECTBEHHBIE IMPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN  MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTpeieSICHUs MOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccUu(pUKaIuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPABHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBATb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHNUH IO aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l cTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHUE IIPOIIECCa, a TaKXKE BHIIBUTATH
MPEATNOJIOKEHHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UWHGOPMAIMUM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOKD TOYKY 3pPEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJeMBbl, pemaeMol 3adadd, BBICKA3bIBATh HJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUTAHMPOBATH OPTaHW3aIlMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHHs, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMbl» W HWHBIE); BBIIIOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yibTaTa M KadyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEUICHUS] B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIMSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHATUS PelIeHUN (MHIUBUIYaTbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIICHUs 3aJayu (WIA €ro
4acTh), BBIOMpATh CMOCOO pelieHus ¢ Y4Y4E€TOM HUMEIOIIUXCA PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJCTh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca U pesyibTaTa
pelIeHnsl MaTeMaTUIeCKOM 3a/1aun, CAMOMOTUBAIIMU U pedIICKCUH;

MPEABUJICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aja4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K kxonmy oO6ydeHus B 7 kiaacce 00ydarOIIHACs TOTYYUT CICAYIONMNE TPEAMETHBIC
pe3yJIbTaThI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTypbl, ONpeneisTh UuX
B3aMMHOE pPAacCIOJIOKEHUE, H300pakaTb TIeOMETpUyYecKre (UTyphl, BBIMOIHATH
YEpTEXkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYMH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX U YIJIOBBIX BEIUYUH IIPEIMETOB B
pealbHOM KU3HHU, pa3MEpOB MPUPOJHBIX O00BEKTOB. Pasnuuarh pasmepsl 3TUX
OOBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouTh 4epTEXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKACHUSA C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajyiebHOCTh MPSIMBIX C IIOMOILBIO YTJIIOB, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
JIJIOB B TEOMETPUYECKMX 3aJadyax C HCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners mnonsituem reometrpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEeKTPUCY yIJla U CEPEIUHHBIN NEPIEeHIUKYISP K OTPE3KY KaK Fr€OMETPUYECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELLICHUH 3a1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ IeHTp. JloKka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, IMPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHUS C ITOMOIIBIO IUPKYIS U
JIMHEWKH.

K «koniy oOyduenus B 8 kJjacce oOydaromuidcsi TOJYYUT CJIEAYIOIINE
peIMEeTHbIC Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbBl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
N0JIb30BAaThCS MX CBOMCTBAMM IPU PELICHUH €OMETPUUYECKUX 3aaay. Pasnuuath
IPU3HAKU U CBOKCTBA MapajuieJorpaMmma, pomOa 1 npsiMOYroJIbHUKA, JT0KA3bIBaTh
WX U YBEPEHHO MPUMEHSITH NP PEIICHUH T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIMaH TPEYroJbHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnaners nousiTueM cpenHed JMHUM TPEyroJIbHUKAa M Tpareuuu, IpUMEHATh
UX CBOMCTBA NpH PEIIEHHMH T'€OMETPUYECKMX 3adad. lcmonp3oBaTh TeopeMmy
daneca u TeopeMy O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX AJI PEIICHUS
IPAKTUYECKUX 3aj1au.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUIYpPbl U HCHOJIb30BaTh HX
CBOICTBA IIPU pEUICHUH 3a/a4.

Bnanete moHATUSMU MOAOOWS TPEYrOJAbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh pencraBiieHue o
npeoOpa3oBaHuU MOAO0MA U O MOAOOHBIX (urypax. [lomb3oBaThCsl MpU3HAKAMU
no/100us TPEyroJIbHUKOB MU PEIIeHUH TreoMeTpuueckux 3aaad. [lokaspiBaTh U
IPUMEHSATH OTHOIIEHUS MPOMOPIHUOHATEHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOI00ME B MPAKTUIECKUX 3aauax.

BeiBonuTe W ucnonp30BaTh mpocteiimue  GopMynbl A IUIOLIAAU
TpeyrojbHHUKa, NapaaieraorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbIMU
cnocobaMy) IUIOUIA[b TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJBHBIX (UTYp
(monB3ysAcCh, TNIe HEOOXOAMMO, KaJbKYJISITOPOM). 3HATh OTHOIIEHHE IUIOUIajeH



NoOOHBIX (UTYp U MPUMEHSATH MPH pelieHuH 3aaad. [IpuMeHsTh MoaydeHHbIe
YMEHUS B MPAKTHUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YyIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHiry 00y4deHust B 9 kiacce o0ydaromuiics MOTYyYUT CIASAYIONINE TPEAMETHBIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOII[BI0 PA3JIMYHBIC DSJIEMEHTHl MPSAMOYIOJbHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA) AJIMHBI
U YTJIbI JUTSl HETAOJTUYHBIX 3HAYCHUH.

[Tonb3oBaThcs opMysiaMH MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXKJICHUA COOTHOLICHUM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX IS
HaXO0XXJICHUS Pa3IMYHbIX JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
[IPU PELIEHUH TEOMETPUUYECKUX 3ajad. [IpuMeHsTh MNoJlydyeHHbIE 3HAHUS IIpU
PEILICHUU MTPAKTUYECKUX 3a7a4.

[IpUMEHATH TPUTOHOMETPHIO B 3aJ1a4aX HA HAXOXKJICHHUE TTOIIAN, BEIBOJUTD
U BJIaJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpaMmma, poM0a, Tpamneru, BEIBOJAUTh U TPUMEHITh hopmyiny ['epoHa u
dbopmyiy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmers mnpeacraBieHMe O TOMOTETHH, TMPUMEHSITH B MPAKTHYECKHUX
CUTYyaLUSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAHHBIX VYINIAX, YIVIAX MEXAY XOpAaMHU
(CeKyIIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION MIPU PEIICHUH T€OMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSTH TEOPEMBI O MPOM3BEACHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIHX, O KBAIPaTe KaCATEIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOM Ha TIJIOCKOCTH. BiameTs TOHATHUSMHU yriaoBoro KkKod(pduilmeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUYECKUN CMBICI U CBS3b YIVIOBOTO



KodduimeHTa ¢ BO3pacTaHMEeM U YObIBaHHMEM JUHEHHOW (QYHKIUH. YMeETb
pematb METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNAapAJLIEIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECECUCHHS.

BeIBOIUTE M BIANETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTeh MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IEPECEYEHUU OKPYKHOCTEW M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIaAM TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
FEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH METON KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO I10JB30BATHCSA
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPJINHATAX.

Nwmets npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiabiBaTh BEKTOPHI IO
O0asucy. PackiangpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOIUECHUH. IIpUMEHATH IOIydYeHHbIE 3HAaHHUS B
NPOCTEUINX (PU3UYECKUX 3a/1a4aX.

Branerp MOHATHEM CKalXspPHOTO IPOM3BENECHUS BEKTOPOB, NMOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh IUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpOBaHUEM. [IpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH W YrioB. Pemare reoMerpryeckue 3aJayd ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcnomp30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pU3ndecKkux 3agadax.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH M PAJUaHHOM MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHS NPU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBENECHUSI 00 M3MEpEHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUM (GUTYp, UEHTPHl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHsATh NBUXKEHHUS TJIOCKOCTU
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJENH U1 3a1a4 PEATBHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Komrponsusre  Tpaxruseckie (uudpossbre)
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Hauana reomerpuu. IIpocreitmme
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenue reoMeTpuiecKiuxX BeITUUYUH
2 TpeyronbsHuKN 19 1
3 [TapannensHocTs. CymMa yriioB 15 !
MHOT'OYTI'OJIbHUKA
[IpsiMoyToOIBbHBIE TPEYTOJIBHUKHI
5 ['eomeTprueckne HepaBeHCTBA 5 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4eK. ITocTpoenus ¢ moOMOILBIO HUPKYJIS 18 1
U JINHEHKH
7 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KUIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE

No /i HaumeHoBaHue pa3ieioB U TeM Konrponsmmie  Tpaxrimueckie (nudpossbie)

NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE

padoThI padoThI pecypenI

YeThIpEXYroJIbHUKHI 22 1

[Monobue 16 1

IImomane 16 1

Teopema ITudaropa u Hauana 18 !

TPUTOHOMETPHH

VYTIbl ¥ 4eThIPEXYTONBHUKH, CBA3aHHBIE C 20 |

OKPYKHOCTBIO

HOBTOPGHI/IC, 00001IeHEe, CUCTEMATH3AITHS 10 |

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /it HanmeHnoBaHue pa3ie/ioB U TeM Korrpomsusre  Mparrmseckie (uu¢poBbie)
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbl pecypenI
1 Pemienue TpeyroabHUKOB 22 1
2 [TogoOue TpeyroJbHUKOB 12 1
3 Meton KoopauHaT 10 1
4 Bexrops! 20 1
5 JlnvHa OKpY>KHOCTH U ILJIOIIAlb Kpyra 16 1
6 JIBH>KEHUS TUNIOCKOCTH 10
7 [ToBTOpEHME, 060611.[6HI:I€, 12 |
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuecTBo yacos HMara DJIEeKTPOHHbIE
Nen/m  Tema ypoka Kourpoabnbie IIpakTuyeckue FRYIEHI tupposhie
Bcero (HemeqbHbIe  0Opa3oBaTeJIbHbIE
padoThI padoThI cpoxH) pecypes:
Hcropust BOSBHUKHOBEHUS U PA3BUTHS
1 1 4-8.09
reOMETPUHU
) HauanbHble IOHATHS T€OMETPUH. | 4.8.00
Touka, psimasi, OTPE30K, JIyd '
3 HauanbHble IOHATHS T€OMETPUH. | 4.8.09
Touka, npsAmasi, OTpE30K, JIy4
[TonsTue 06 akcuome, Teopeme,
4 JI0Ka3aTeJIbCTBE, ONPEACIICHUH, 1 11-15.09
CBOMCTBE, IIPU3HAKE
B3anMHOe pacnionokeHue TOYeK Ha
5 npsaMon. MsMepenue JUIMHBI OTpE3Ka, 1 11-15.09
pacCTosIHUE MEXAY TOUKaMU
B3anMHOe pacnionokeHue TOYeK Ha
6 npsMon. MzMepenune JUIMHBI OTpe3Ka, 1 11-15.09
paccTosiHue MEXAy TOYKaMu
B3anmMHOe pacrnonoxeHue TOYeK Ha
7 npsMoii. I3mMepenue JImHbI 0Tpe3Ka, 1 18-22.09
PacCTOSIHUE MEXIY TOUKaMU
g [TomymockocTs U yrois. Buast yrios. | 1822.00
H3mepeHue Benn4rH yIiioB
9 [TonymnockocTs 1 yroi. Buasl yrios. 1 18-22.09




H3mepeHne BeTUYUH YII0B

[ToxymmockocTs 1 yrois. Buasl yrios.

10 25-29.09
W3mepeHre BeIMYrH yII0B
BepTukanbHble U1 CMEKHBIE YIJIBL.

11 [TapamienpHbIE U EPIICHIUKYIISIPHBIE 25-29.09
npsiMble
BepTukaibHble U CMEXHBIE YIJIBI.

12 [TapannenpHble U IEPIIEHAUKYISIPHBIE 25-29.09
npsiMbIe
BeprukanbHble U CMEKHBIE YTIIbL.

13 [TapanmnenbHble U NEPIICHAUKYISPHBIE 2-7.10
psiMbIe
BepTukanbHble 1 CMEKHBIE YIIBL.

14 [TapansnenbHble U NIEPIICHAUKYIISPHBIE 2-7.10
psiMbIe
BepTukanbHbie U1 CMEKHBIE YIJIBL.

15 [TapamiensHbIE U EPIIEHIUKYIISIPHBIE 2-7.10
psiMbIE

16 buccekTtpuca yria 9-13.10

17 buccekrpuca yria 9-13.10

18 buccekrpuca yrina 9-13.10

19 .HOMaHaf[. Buasl nomansix. JJnmHa 16.20.10
JIOMaHOU

20 HOMaHafL Bunpl nomansix. JimHa 16.20.10
JIOMaHOU
MHuoroyronsHuku. [lepumerp

21 MHoOroyroisHuka. [Ionarue o 16-20.10

BBIITYKJIBIX U HEBBITYKJIBIX




22

MHOTI'OYT'OJIbHUKAax

Mmuoroyronsuauku. [lepumerp
MHoroyroiabHuka. [Ionarue o
BBIITYKJIbIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

23-27.10

23

Mmuoroyronsuauku. [lepumerp
MHOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTI'OJIbHUKAX

23-27.10

24

Mmuoroyronsauku. [lepumerp
MHOTroyroiabHuka. [TousaTue o
BBIITYKJIBIX M HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

23-27.10

25

Mmuoroyronsauku. [lepumerp
MHOTroyroiabHuka. [TousaTue o
BBIITYKJIBIX U HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

7-10.11

26

27

HMHCTpYyMEHTHI AJ1s1 UBMEPEHUH U
ITOCTPOEHUU
WMHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUM

7-10.11

7-10.11

28

KonTponbnas pabora no teme "Hauana
reometpud. [Ipocreiimmne
reoMeTpruecKue GUrypsl 1 ux
cBoiicTBa. MI3MepeHue reomeTpuaeckmx

(bI/Ipr"

13-17.11

29

Menuana, GUCCEeKTpHUca U BbICOTa
TpEeYroiabHUKa

13-17.11




Menuana, 6uccekTpuca 1 BbICOTa

30 13-17.11
TPEYroJabHUKA

31 PaBeHCTBO TpeyroJibHUKOB 20-24.11

1 IlepBelii 1 BTOpOM IPU3HAKH PABEHCTBA 20-24.11
TPEYrOJIbHUKOB
ITepBbrii 7 e

13 PBBIN U BTOPOH NPU3HAKU PABEHCTBA 20-24.11
TPEYrOJIbHUKOB

34 IlepBelii 1 BTOPOM NIPU3HAKH PAaBEHCTBA 27.11-1.12
TPEYrOJIbHUKOB

35 IlepBelii 1 BTOPOM IPU3HAKK PABEHCTBA 27.11-1.12
TPEYrOJIbHUKOB
I . .

36 €pBBII U BTOPOU NIPU3HAKU PAaBEHCTBA 27.11-1.12
TPEYrOJIbHUKOB

37 PaBiIO6€Hp€HHBIe TPEYTOJIbHUKH U UX 4-8.12
CBOICTBa

18 PaBI;IO6€J1peHHI)Ie TPEYTOJIbHUKH U UX 4-8.12
CBOMCTBA
P 0

39 aBI:IO €JpECHHBbIE TPEYTOJILHUKHU U UX 4-8.12
CBOMCTBA

40 ITpn3nak paBHOOEIPEHHOTO 11-15.12
TPEYroJIbHUKA

41 ITpn3nak paBHOOEIPEHHOTO 11-15.12
TPEYrOJIbHUKA

4 Tperuil npu3HaK paBeHCTBA 11-15.12
TPEYTrOJIbHUKOB

43 Tpetnil npu3HaK paBeHCTBA 18-22.12
TPEYrOJIbHUKOB

44 Tperuii mpru3HaK paBeHCTBA 18-22.12




TPEYTrOJIbHUKOB

Durypsl ¢ 0CEBON CUMMETPHUEN.

45 [Ipumepbl CHMMETPHUHU B OKPYKAIOIIEM 1 18-22.12
MUpe
Durypsl ¢ 0CEBON CUMMETPHUEN.
46 [IpuMepsl cUMMETPHUH B OKPYXKaIOIEM 1 25-29.12
MUpE
Kontponpnast pabora o Teme
47 OHTP pa 1 2529.12
TpeyronbHuKH
48 [TapanienbHOCTh MPSIMBIX 1 25-29.12
CaoiicTBa 3Ha apasuie
49 BOMCTBA M MPU3HAKH MAPAJUICITLHBIX | 9.12.01
TPSIMBIX
CBoiicTBa U IPU3HAKU MapasuIe/IbHb
50 P P " 1 9-12.01
MPSIMBIX
Croii
51 BOICTBA U NMPU3HAKU MapaUIeTbHBIX | 9.12.01
MPSIMBIX
CaoiicTBa 3Ha apasie
57 BOMCTBA WM MPU3HAKH MMapaJUICITbHBIX | 15.19.01
TIPSIMBIX
CBolicTBa U MPU3HAKH MapalIeIbHBIX
53 P P 1 15-19.01
MPSIMBIX
CBoiicTBa ¥ IPU3HAKH Mapasuie
54 P PATICIRHE 1 15-19.01
MPSIMBIX
55 CyMMa yTJIoB TpEeyroJIbHHKA 1 22-26.01
56 CymMa yriioB TpeyroyibHHUKa 1 22-26.01
57 Bremnue yrisl TpeyrojibHHUKa 1 22-26.01
58 Bueunue yribel TpeyrojapHuKa 1 29.01-2.02
59 CyMMa BHYTPEHHUX YTJIOB 1 29.01-2.02




MHOI'OYIroJIbHHMKa U CyMMa BHCIIHUX
YIJIOB BBITYKJIOI'O MHOT'OYT'OJIbHUKA

CymMa BHYTpPEHHHX YTJIOB

60 MHOI'OYT'OJIbHUKA U CYMMa BHELTHUX 29.01-2.02
YTJIOB BBIITYKJIOIO MHOTOYI'OJIbHUKA
CymMa BHYTPEHHUX YIJIOB

61 MHOT'OYI'OJIbHUKA U CYMMa BHEIIHUX 5-9.02
YIJIOB BBIITYKJIOIO MHOTOYI'OJIbHUKA
KonTtponpsHas pabora o Teme

62 "ITapamnensHocTb. CyMMa yriioB 5-9.02
MHOTOYyrojbHHuKa"

63 [TpusHaky paBeHCTBA MIPSIMOYTOJIBHBIX 5.0.00
TPEYrOJIbHUKOB

64 [TpusHaky paBeHCTBA MIPSIMOYTOJIBHBIX 12-16.02
TPEYrOJIbHUKOB

65 [TeprieHauKymsIp U HAKJIOHHAS 12-16.02
CBOliCTBO MeIMaHBI IPSIMOYTOJIBHOTO

66 TPEYroJIbHUKA, TPOBENEHHON K 12-16.02
TUIIOTEHY3€
CBOliCTBO MeIMaHBI IPSIMOYTOJIBHOTO

67 TPEYroJIbHUKA, IPOBENEHHON K 19-22.02
TUIIOTEHY3€

63 [IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM 19.22.00
B 30 rpaxycoB

69 [IpssMOYTOIbHBIN TPEYTOJIIBHUK C YTIIOM 19.22.00
B 30 rpaxycoB

70 CooTHOIIEHN MEXY CTOPOHAMU U I

yIJIaMU TpeyrojJbHHUKa




CooTHOIICHUS MECXKAY CTOPOHAMH U

71 26.02-1.03
yriamu TpeyrojbHUKa

7 HepaBeHCTBO TpeyronbHUKa. ) 26.00-1.03
HepaBeHcTBO 0 UIMHE TOMaHOU
HepasenctBo Mexny

73 MEPIECHINKYIISIPOM U HAKJIOHHOM. 4-7.03
PaccrosiHMe OT TOUKM 10 IPSIMOU
KonTtponbsHas pabora o Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJILHUKH ", 4-7.03
"I"eomeTprueckue HepaBeHcTBa"

75 OKPVY)I(HOCTL, XOpABbI U TUAaMETPBI, UX 47.03
CBOICTBa

76 OKp“y)KHOCTI), XOpABbI U TUAMETPBbI, UX 11.15.03
CBOICTBa
B3anMHOe pacnoniokeHue OKpyKHOCTH

77 u npsamoil. KacarensHas u cexymas K 11-15.03
OKPYXHOCTH
B3aumHoe pacnonoxenue OKpyKHOCTH

78 u npsamoi. KacarenpHas u cexymas K 11-15.03
OKPYXHOCTH
B3aumHoOe pacnonoxeHne OKpyKHOCTH

79 u npsamoi. KacarenpHas u cexymas K 18-22.03
OKPYXHOCTH

80 OKpy»XHOCTb, BHUCaHHAs B yTOJI 18-22.03

81 OKpy’KHOCTb, BIUCAHHAS B yTOJl 18-22.03
[TonsiTHie O rEOMETPUUECKOM MECTE

82 To4eK. [Ipumepsl reOMETPUYECKUX MECT 25-29.03

TOYCK Ha IIJIOCKOCTH




83

84

[ToHsATHE O rEOMETPUYECKOM MECTE
Touek. [Ipumepbl reoMeTpuUECKUX MECT
TOYEK Ha IJIOCKOCTH

OnucaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ EHTp

25-29.03

25-29.03

85

OrnucanHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEHTp

1-5.04

86

87

MGTOH reoOMCTPHUICCKUX MECT TOYCK
IIpu pCHICHUH IT'COMETPUUCCKUX 3aJjayd
MeTOI[ ICOMCTPHUUCCKUX MECT TOUCK
Ipu pCIICHUH I'COMCTPUICCKHUX 3aaqd

1-5.04

1-5.04

88

MGTOZ[ reoOMCTPUICCKUX MECT TOYCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd

15-19.04

&9

90

91

92

MeTton ICOMCTPHUUCCKUX MECT TOUCK
IpU pCHICHUH I'COMETPUUCCKUX 3aJjayd

O6ocHOBaHMS POCTEHIINX
IIOCTPOEHUH, dTAIbl 3a1a4U Ha
IIOCTPOEHUs, PEILICHKE 3a1a4 Ha
MIOCTPOEHUE LUPKYJIEM U JIMHEUKOU

O6ocHOBaHMS POCTEHIINX
IIOCTPOEHHUH, 3TaIlbI 337a4U Ha
IIOCTPOEHHUS, PEIIEHUE 3a/1a4 HA
MIOCTPOEHUE LUPKYJIEM U JIMHEUKOU
KonTponbhas pabota no teme
"OxkpyxHocTb. ['eoMeTpuueckue mecta
To4ek. [locTpoeHus ¢ mOMOIIBIO
LUPKYJIS U JIMHEHKH"

15-19.04

15-19.04

22-26.04

22-26.04

93

[ToBTOpenue u 0600mIeHNE. Permenune

22-26.04




3a/1a4, WIIIOCTPUPYIOILIMX CBA3U MEXKIY
pa3IM4YHBIMU TEMAMU Kypca

[ToBTOpenue u 0600mIeHNE. Permenune

94 3a]1a4, WUTIOCTPUPYIOIIHUX CBA3H MEXKIY
pa3IMYHBIMH TEMaMU Kypca

29.04-8.05

[ToBTropenue u o6o0mmenue. Pemenune
95 3a/1a4, WJUTIOCTPUPYIOLIUX CBA3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

29.04-8.05

[ToBropenue u 0600mmenue. Pemenne
96 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 06001IeHNE. Permenune
97 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06001IeHNE. Permenune
98 3a/1a4, WJUTFOCTPUPYIOUIUX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue
99 3a/1a4, WJUTFOCTPUPYIOUINX CBSI3U MEXTY
pa3IMYHBIMH TEMaMH Kypca

29.04-8.05

13-18.05

13-18.05

13-18.05

[ToBTOpenue u 0606meHue. Pemenue
100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3H MEXKTY
pa3snIuYHBEIMU TEMaMH Kypca

20-24.05

101 Hrorosast koHTpOIBHAS paboTa
[ToBropenue u o6o0mmenue. Pemenne

102 3a/1a4, WUIIOCTPUPYIOILIUX CBA3H MEKIY
pa3IMYHBIMHM TEMaMHU Kypca

20-24.05

20-24.05

OBIIEE KOJIMYECTBO YACOB I10

102




I[TPOT'PAMME

8 KVIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HAata uudgpoBbie
w/n Tema ypoka Beero Koutpoabnbie IIpakTHyeckue  H3y4YeHHS 06pazoBaTEbHbIE
padoThI paboThI (HeesibHBIC
cpoKi) pecypchl
| [Tapannenorpamm, €ro Npu3Haku U | 4-8.09
CBOMCTBA
’ [Tapannenorpamm, €ero Npu3HaKku u 1 4-8.09
CBOMCTBA
3 [Tapannenorpamm, ero Mpu3Haku U | 4-8.09
CBOMCTBA
4 [Tapannenorpamm, €ro nNpu3Haku U | 11-15.09
CBOMCTBA
5 [Tapamtenorpamm, €ro Npu3HaKu U 1 11-15.09
CBOMCTBA
6 [IpssmoyronbHUK, poMO, KBaJpat, ux | 11-15.09
IIPU3HAKU U CBOMCTBA
7 [IpssmoyronbHUK, poMO, KBaJpat, ux | 18-22.09
MIPU3HAKU U CBOMCTBA
3 [IpsiMoyroibHUK, poMO, KBaJpaT, UX 1 18-22.09
IIPU3HAKU U CBOMCTBA
9 [IpsimoyronpHUK, pOoMO, KBaapaT, UX 1 18-22.09
MIPU3HAKU U CBOMCTBA
10 CpenHsist TUHUS TPEYroJIbHUKA 1 25-29.09
11 CpenHsist TMHUSA TPEyrojbHUKA 1 25-29.09




Tpanenus. PaBHoOenpeHHas Tpanemus, e

25-29.09

12
CBOMCTBA U IIPU3HAKHU
13 Tpanenus. PaBHoOenpeHHas Tpanenus, eé 2-7.10
CBOWCTBA U IPU3HAKU
14 [IpssmoyronbHas Tpanenus 2-71.10
15 Cpenusist TuHUS Tpaneun 2-7.10
16 Teopema Daneca 9-13.10
17 Teopema Paneca 9-13.10
9-13.10
18 Teopema 0 mponoOpIUOHATIBHBIX OTPE3KAX
19 Teopema 0 NponoOpUUOHATIBHBIX OTPE3KAX 16-20.10
20 LlenTp Macc TpeyrojibHUKa 16-20.10
21 [lenTpanbHO-cUMMETpUYHBIE (PUTYPBI 16-20.10
2 KonrtponsHas pabota no reme 23-27.10
"YeTbIpEXyroapHUKN"
3 [Tonobue TpeyroiabHUKOB, KO3)PUIIMEHT 23-27.10
no00us
24 [Tonobue TpeyroiabHUKOB, KO3 PUIIMEHT 23-27.10
mo06us
7-10.11
25 [Tpu3Haku mo100us TPEYTrOIbHUKOB
7-10.11
26 [Tpu3Haku mo100us TPEYTrOIbHUKOB
7-10.11
27 [Ipu3naku mo1o6ust TPEYroIbHUKOB




13-17.11

28 [Ipu3Haku mogo0ust TPEYroJIbHUKOB

29 [Ipu3naku moo6ust TPEYroabHUKOB 13-17.11

30 [Tpu3Haku mo100us TPEYTOIbHUKOB 13-17.11

31 [Tpumenenne nogo0us PH pelICHUH 20-24.11
MIPAaKTUYECKUX 3a/1a4

32 [IpumeneHnue moao0us MPU PEIICHUN 20-24.11
MPAKTUYECKUX 3a1a4

33 [Tpumenenne nogo0us IPH peICHUH 20-24.11
MIPAaKTHYECKUX 3a/1a4

34 [Ipumenenue moaooust MpU perieHUH 27.11-1.12
MIPAaKTHYECKUX 3a/1a4

35 [Ipumenenue moaoous MpU perIeHUH 27.11-1.12
MIPAKTUYECKUX 3a1a4

36 [Ipumenenue mogo6ust pU pelIeHUH 27.11-1.12
MIPAaKTHUYECKUX 3a/1a4

37 BBenenue noHaTus npeodpazoBaHUs 4-8.12
1010011 ¥ MOI00HBIX pUryp

38 KonrtponsHas padora no teme "[lono0ue" 4-8.12

39 [Tonstue nnomaau. ColicTBa MIomaaei 4-8.12
reOMEeTPUYECKUX PUTYp

40 ITonsarue mnomanu. CBolcTBa ILIOIIAAEH 11-15.12
T€OMETPUYECKUX (HUTYp

A1 [Tonstue nnomaau. CoiicTBa mioniaaeu 11-15.12
reoMeTpHUecKuX Guryp

42 [Ipocreitmme GopmMyIbl AJIs TIIOIIA N 11-15.12




43

TpeyrojbHHUKa, MapaiienorpaMmma, pomoa
U Tpanenuu

[Ipocreiimme GopMyIIbl AJIs IIIOIIA N
TpeyrojbHHUKa, MapaiienorpaMmma, pomoa
U Tpareuuu

18-22.12

44

[Ipocreiimme hopMyIbl s TUIOIIA TN
TPEyroJibHUKA, apajuieiorpaMmma, pomoa
U Tparenun

18-22.12

45

46

47

48

[Tpocreiimme hopMyITbl s TUIOIIA A
TpeyrojbHHUKa, MapajienorpaMmma, pomoa
U Tparenuu

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tparenuu

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyrojbHUKa, MapaienorpaMmma, pomoa
U Tparenuu

[Ipocreitmme GopmMyIbl AJis MII0IIAIN
TpeyrojbHUKa, MapaiienorpamMmma, pomoa
U Tparenuu

18-22.12

25-29.12

25-29.12

25-29.12

49

[Ipocreitmme GopmMyIbl AJis MII0IIAIN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
Y Tpanenuu

9-12.01

50

51

[Ipocreitmme GopMyIbl AT TIOMIAINA
TpeyrojbHHUKa, apajiegorpaMma, pomoa
Y Tpamnenuu

[Tnomaau mogo6HBIX GUryp

9-12.01

9-12.01




15-19.01

52 [Tnomanu mogoOHBIX puryp

53 [Tnomany mogoOHBIX puryp 15-19.01

54 KonTponbras pabora mo teme "ILiomaas" 15-19.01

55 Teopema ITudaropa 22-26.01

56 [Ipumenenue Teopemsl [ludaropa npu 22-26.01
pELICHUY IPAKTUYECKUX 3a1a4

57 [Tpumenenne Teopems [Iudaropa npu 22-26.01
pEeLICHUH IPAKTUYECKUX 3314

53 [Tpumenenne Teopems [Iugaropa npu 29.01-2.02
pEeLIeHUH IPAKTUYECKUX 3314

59 [Tpumenenue Teopemsl [Tudaropa npu 29.01-2.02
pELICHUY IPAKTUYECKUX 33124

60 [Tpumenenne Teopems [Iudaropa npu 29.01-2.02
pEeLIeHUN TPAKTUYECKUX 3314

61 [IponopruronanbHbBIE OTPE3KU B 5-9.02
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopruronanbHbBIE OTPE3KU B 5-9.02
MIPSAMOYT'OJIBHOM TPEYTOJIbHUKE

63 [IponoprronanbHbIE OTPE3KH B 5-9.02
MIPSIMOYTOJIBHOM TPEYTOJIBHUKE

64 [IponoprroHanbHbBIE OTPE3KU B 12-16.02
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponoprroHanbHbBIE OTPE3KU B 12-16.02
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

66 [IponoprinoHanbHBIE OTPE3KH B 12-16.02




MPSIMOYTOJIBHOM TPEYroJIbHUKE

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 19-22.02
67 OCTpOrO yria IpsMOYIroJbHOIO
TpeyroJIbHUKA
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 19-22.02
68 OCTPOTrO yrja NpsIMOYroJIbHOTO
TpEyroJIbHUKA
CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC 19-22.02
69 OCTPOTrO yrja NpsIMOYroJbHOTO
TpPEyroJIbHUKA
70 Tpuronomerpuyeckue GyHKIUH YTIIOB B 26.02-1.03
30°,45° n 60°
71 Tpuronomerpudeckre GyHKIUHU YTIIOB B 26.02-1.03
30°,45° n 60°
7 KonTponbnas padora no teme "Teopema 26.02-1.03
[Tudaropa u Hayana TpuronomeTpun"
73 BnucanHbie U LIEHTPaIbHBIE YIIIBI 4-7.03
74 BnucanHbie U LIEHTpaIbHBIE YIIIbI 4-7.03
75 BnucanHnbie U IEHTpaIbHBIE YIUIBI 4-7.03
76 BnucanHbie U LIEHTpaIbHBIE YIIIbI 11-15.03
77 Yroia Mexay KacaTeJIbHOU U XOpAOU 11-15.03
78 VYron Mexay KacaTebHOU B XOpAOH 11-15.03
79 VYIubl MeXAYy XOpAaMU U CEKYIIUMU 18-22.03




18-22.03

80 VYriael MeXAy XOpAaMu U CEKYIIUMU

31 Bnucannsie u onucanHble 18-22.03
YETBIPEXYTOJIbHUKU

32 Bnucannsie v onucaHHbIE 25-29.03
YeThIPEXYTOJbHUKH

23 CgoiicTBa M MPU3HAKKA BIUCAHHOTO 25-29.03
YeThIPEXYTOJIbHUKA

24 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 25-29.03
YEThIPEXYTOJIbHUKA

35 CBolicTBa ¥ IPU3HAKK BIMCAHHOTO 1-5.04
YeTbIPEXYTOJIbHUKA

26 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO 1-5.04
YeTbIPEXYTOJIbHUKA

37 B3auMHOe pacnonoxeHue IByx 1-5.04
OKpPYKHOCTEN

23 Bsanmnoe pavcnonomeﬁne JIBYX 15-19.04
OKpYKHOCTEN

89 Kacanne okpyxHOCTEN 15-19.04

90 Kacanne okpyxHOCTEN 15-19.04

01 OO6mme kacaTelbHBIEC K IBYM 22-26.04
OKPYKHOCTSIM
KonrtponsHast pabora o Teme "YTibl U 22-26.04

92 YETBIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY’KHOCTBIO"

93 [ToBTOpenue u 0606meHue. Pemenue 22-26.04

3aa4, HWJUTIOCTPUPYIOLIUX CBA3U MCKAY




94

Pa3iIMYHBIMHU TEMAMH KypcCa

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

29.04-8.05

95

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

29.04-8.05

96

97

98

[ToBropenue u o6o0mmenue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mEeHue. Permenue

3a/1a4, WUIIOCTPUPYIOIIUX CBA3H MEXKIY
pa3IMYHBIMU TEMaMu Kypca

[ToBTOpenue u 06o0mEeHue. Pemenue

3aa4, WJUIIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHBIMU TCMAMH KYypcCa

29.04-8.05

13-18.05

13-18.05

99

[ToBTOpenue u 06o61meHue. Pemenue
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEXKIY
pa3IUYHBIMM TEMaMH Kypca

13-18.05

100

101

102

[ToBTOpenue u 06o61meHue. Pemenue
3a]a4, HIUTIOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

Hrorosas KOHTPOJIbHAA pa60Ta

IToBTopenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

20-24.05

20-24.05

20-24.05

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




9 KUIIACC

KoanuecTBo yacos Hara DJIeKTPOHHbIE
Ne H3yUYeHHs undposbie
Tema ypoka Kourposbuble IIpakTHyeckue Y dp
n/n Bcero (HeneqbHBIE  o0Opa3oBaTelbHbIE
padoThI padoThI
CPOKH) pecypcsl
| CuHyc, KOCHHYC, TaHT€HC YriioB oT 0 110 | 4-8.09
180°
) OCHOBHOE TPUTOHOMETPUYECKOE | 4-8.09
TOXIECTBO
3 ®opMyIbl IPUBEACHUS 1 4-8.09
4 ®opMyIibl IPUBEACHUS 1 11-15.09
5 Pewenne tpeyronbHukos. Teopema | 11-15.09
KOCHUHYCOB
6 Pewenne tpeyronbHukoB. Teopema | 11-15.09
KOCHHYCOB
7 TeopeMa cuHyCcOB 1 18-22.09
8 Teopema cuHycOB 1 18-22.09
Pemenue npaktuyeckux 3anay ¢ 18-22.09
9 WCIIOJIb30BAaHUEM T€OPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npaktuyeckux 3anay ¢ 25-29.09
10 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CHHYCOB
1 Pemenue npakTuyeckux 3agay ¢ | 25-29.09

HCIIOJIb30BAHUECM TCOPCMBI KOCUHYCOB U




TEOPEMbI CHHYCOB

Pemenue npakTuyeckux 3aaay ¢ 25-29.09
12 UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U

TEOPEMBI CUHYCOB

Tpuronomerpudeckue GOpMyIbI IS 2-7.10
13 IUIOLIA/I TPEYTOJIbHUKA,

napajuiesaorpamma

Tpuronomerpudeckue GOpMyIbI IS 2-7.10
14 IJIOIIAIU TPEYrOJIbHHUKA,

napajuiesaorpamma

Tpuronomerpuyeckue GopMyIbl IS 2-7.10
15 IJIOIA U TPEYrOJIbHHUKA,

napajuiesaorpamma

Tpuronomerpuyeckue GopMyIbl IS 9-13.10
16 IJIOIAU TPEYrOJIbHUKA,

napajuiejaorpamma
17 ®opmyna ['epona 9-13.10
18 ®opmyina ['epona 9-13.10
19 ®opmyna ['epona 16-20.10
20 dopMyna IIOMIAIH BBITYKIOTO 16-20.10

YEeTBIPEXYTOJIbHUKA
21 dopMyna IO BBITYKIOTO 16-20.10

YETBIPEXYTOJIbHUKA
2 KonTtponbHas padora no Teme "Perenune 23-27.10

TPEYroJIbHUKOB"
23 Xopabl ¥ TOI00HBIE TPEYTOJILHUKHU B 23-27.10




OKPYKHOCTHU

24 Teopema 0 mpou3BEACHUN OTPE3KOB XOP/I 23-27.10
7-10.11
25 TeopeMa 0 IpOU3BEICHUU OTPE3KOB XOPA
2% Teopembl 0 MPOU3BEICHUN OTPE3KOB 7-10.11
CEeKYLINX
27 TeopeMsbl 0 IPOU3BENEHUH OTPE3KOB 7-10.11
CeKYIINX
28 Teopema 0 KBajipaTe KacaTeabHON 13-17.11
29 Teopema 0 KBasipaTe KacaTeabHON 13-17.11
30 Teopembl UeBsl 1 MeHenas 13-17.11
31 Teopems! UeBbl 1 Menenas 20-24.11
32 Teopems! UeBsl 1 Menenas 20-24.11
33 [TonsiTve 0 romoTeTHN 20-24.11
34 KontponbHas padota o teme "Ilomooue 27.11-1.12
TPEYroJIbHUKOB"
YpaBHEHME NIPSAMOUN Ha IIIOCKOCTH. 27.11-1.12
35 VYrioBoit k03 PULKMEHT 1 CBOOOIHBIH
YJIEH, UX FeOMETPUUECKUN CMBICT
YpaBHEHHE NIPAMON Ha IIIOCKOCTH. 27.11-1.12
36 VYrnoBoit k03¢ UIHEHT 1 cBOOOIHBIN
YJIEH, X TEOMETPUUYECKUI CMBICII
37 [TapamienbHOCT ¥ NEPIEHAUKYISIPHOCTD 4-8.12

OpAMBIX (Yepe3 yriioBoi ko3 duimeHr)




4-8.12

38 VYpaBHEHHE OKPYKHOCTH
39 Haxoxnenue nepeceyeHuid OKpyKHOCTEH 4-8.12
U IIPAMBIX B KOOpAUHATAX
40 HaxoxneHnue nepecedeHuil OKpyKHOCTEN 11-15.12
U IPSMBIX B KOOpJAUHATAaX
A1 ®dopmyiia pacCTOSIHUA OT TOUYKHU 10 11-15.12
IPSAMOi
[Lnomans mapannenorpaMmma B 11-15.12
42 KOOPJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOM IIIOLIAN
[Ipumenenne meToaa KOOpAUHAT B 18-22.12
43 IIPaKTUYECKH-OPUEHTUPOBAHHBIX
TFEOMETPUUYECKUX 3a7adax
44 KonTponsHas padora o Teme "Metoj 18-22.12
KoopauHat"
45 BekTopsl Ha IIII0CKOCTH 18-22.12
CrnosxeHue U BBIMUTaHUE BEKTOPOB — 25-29.12
46 IIpaBUjia TPEYTOJIbHUKA U
napajuiesorpaMma
CrnosxeHue 1 BBIMUTaHUE BEKTOPOB — 25-29.12
47 IIpaBUJia TPEYroJIbHUKA U
napajuiesaorpamma
48 YMHOX€EHNE BEKTOpaA Ha YHUCIIO 25-29.12
49 Koopaunats! BekTopa 9-12.01
50 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB, 9-12.01

YMHOKCHHUEC BCKTOPA HA YUCJIO B




KOOpAuHATax

CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB, 9-12.01

51 YMHOKE€HHE BEKTOpA Ha YKUCJIO B
KOOpAMHATAX

57 [IpumeneHne BEeKTOpOB B (hr3HKe, EHTP 15-19.01
Mmacc

53 [TonsiTre o 0a3uce (Ha MIOCKOCTH). 15-19.01
PaznoxxeHust BEKTOPOB 110 O6a3uUCy

54 [TonsiTre o 6a3uce (Ha MIOCKOCTH). 15-19.01
Paznoxenus BekTopoB 1o 6a3ucy

55 [TonsTie o 6a3uce (Ha MIOCKOCTH). 22-26.01
Paznosxenust BEeKTOpOB 10 6a3ucy
CxalisipHO€ NMPOU3BEICHUE BEKTOPOB, 22-26.01

56 reOMETPUUYECKUN CMBICIT U BBIPAKEHHE B
JIEKapTOBBIX KOOpAUHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO 22-26.01
MIPOU3BEAEHUS

53 CkansipHoe Mpou3BE/ICHUE U 29.01-2.02
[IPOCLUPOBAHNUE

59 IIpuMeHeHne CKaIApPHOTO ITPOU3BEIECHNUS 29.01-2.02
BEKTOPOB JJIs1 HAXOXKICHUSA JUIUH U YIII0B

60 IIpuMeHeHne CKaIApHOTO IIPOU3BEIECHUS 29.01-2.02
BEKTOPOB I HAXOXKICHUS IIIUH U YIJIOB

61 IIpuMeHeHne CKaIIpHOTO ITPOU3BEICHUS 5-9.02
BEKTOPOB JUIs1 HAXOXKICHUSA JUIUH U YIIIOB

62 Pemenne reomerpuyeckux 3anad ¢ 5-9.02

MMOMOIIBIO CKAJIAPHOI'O IPOU3BEACHUA




Pemrenne TCOMETPHUICCKUX 3aaa4 C

5-9.02

63
IIOMOILBIO CKAJSIPHOTO MPOU3BEACHUS

64 KoHTponbHas pabota 1o Teme 12-16.02
"Bektopsr"

65 [IpaBUIIbHBIE MHOTOYTOJIBHUKH, 12-16.02
BBIYMCIICHUE UX DJIEMEHTOB

66 [IpaBuiibHBIE MHOTOYTOJILHUKH, 12-16.02
BBIYMCIICHUE UX DJIEMEHTOB

67 IIpaBuiIbHBIE MHOTOYTOJIBHUKHU, 19-22.02
BBIYKCIICHUE UX DJIEMEHTOB

63 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, 19-22.02
BBIYMCIICHUE UX DJIEMEHTOB

69 Yuciio © 1 JyIMHaA OKPYKHOCTH 19-22.02

70 Yucno m 1 1nuHa OKPYKHOCTH 26.02-1.03

71 JnvHa 1yru OKpy>KHOCTH 26.02-1.03

72 JlnuHa ayru OKpy>KHOCTH 26.02-1.03

73 Pannannas mepa yria 4-1.03

74 Pannannas mepa yria 4-7.03

75 Ilnomanes Kpyra u €ro 3JIeMEHTOB 4-7.03
(cexTopa 1 cerMeHTa)

76 [Imomane kpyra 1 €ro 2JI€MEHTOB 11-15.03
(cexkTopa M cerMeHTa)

77 [Tmomaaer kpyra v €ro 3J€MEHTOB 11-15.03

(cexTopa M cerMeHTa)




Brluncnenre nepuMeTpoB U Iionaaen

11-15.03

78
buryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra
79 Brluncienre nepuMeTpoB U Iionaaen 18-22.03
Guryp, BKIIOUYAIOIIKUX 3JIEMEHTBI Kpyra
20 KonTponbnas no teme "{nuna 18-22.03
OKpPY’KHOCTH M ILIOIaab kpyra"
81 LenTpasnibHasi cMMMETpUs 18-22.03
82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 25-29.03
83 [ToBoport 25-29.03
84 OceBas cummerpust 25-29.03
85 Durypsl, CHMMETPUYHBIE OTHOCUTEIIBHO 1-5.04
HEKOTOpPOH OCH
86 [TapannenbHblil nepeHoc 1-5.04
87 [ToHATHE NBUIKEHHUS U €0 CBOKWCTBA 1-5.04
88 PaBencTBoO uryp 15-19.04
29 [IposiBnenus cuMMeTpuu B IpUPOJIE, 15-19.04
JKUBOIIMCH, CKYJIBIITYPE, apXUTEKTYpE
90 Komnozuiuu npuxenuit (mpocreiiime 15-19.04
IPUMEpHI)
[ToBTOpenue u 06061meHue. Pemenue 22-26.04
91 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXY
pa3IMYHBIMM TEMaMU Kypca
9 [ToBTOpenne u 0600mIeHNE. Pemenne 22-26.04

3ala4, HWJUTIOCTPUPYIOITUX CBA3U MCKIAY




93

pa3indYHbBIMU TEMAaMH Kypca

[ToBropenue u o6o0mmenue. Pemenue
3a/1a4, WLTIOCTPUPYIOIINX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

22-26.04

94

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAaMHU Kypca

29.04-8.05

95

96

97

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Perenue

3a/1a4, WUIIOCTPUPYIOLIUX CBA3H MEKIY
Pa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 06001IeHNE. Permenune

3a/la4d, HJUIIOCTPUPYIOIIHUX CBA3U MCIKAY
pPa3IMYHbIMU TCMAMHU KYypCa

29.04-8.05

29.04-8.05

13-18.05

98

[ToBTOpenue u 0606meHue. Pemenue
3a[1a4, WUTFOCTPUPYIONINX CBS3U MEXKIY
pa3InYHBIMHM TEMaMHU Kypca

13-18.05

99

100

101

[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WIITFOCTPUPYIOIINX CBSI3H MEXKIY
pa3snIuYHBEIMU TEMaMH Kypca

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, WITIOCTPUPYIONINX CBSA3U MEKITY
pa3JIMYHBIMU TEMAaMU Kypca

Hroropas KOHTpPOJIbHAA pa60Ta

13-18.05

20-24.05

20-24.05

102

[ToBTOpenne u 06o0mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSA3H MEXTY

20-24.05




pa3indYHbBIMU TEMAaMH Kypca
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