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MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus Kak OAWH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MaT€MAaTHKH, UMEIOIIUI CBOEH
LENBI0 00ECNeYUTh M3y4YE€HUE CBOWCTB M pa3MepoB (UIyp, MX OTHOILIEHUH U B3aUMHOE
PacCIOJIOKEHUE, ONMPAETCSl Ha JIOTMYECKYIO, [TOKA3aTelbHYIO JIMHHIO. LIEHHOCTh W3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCsl B TOM, YTO O0YJaroIuiics
YUUTCS TNPOBOJAUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, ()OPMYIUPOBATH OOpATHbIE
YTBEPKACHHUS.

Bropoil nenbro nu3y4eHuss TeOMETPUU SBIIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPH
PEILICHNH KaK MaTEMAaTHMYECKHX, TaK W IPAKTUYECKMX 3a]ad, BCTPEYAIOIIMUXCS B PEATbHOU
KU3HU. OOydaroluiicss OMKEH HAy4dMTbCs OINPENEIUTh I'€OMETPUUECKYI0 (QUrypy, ONUCATh
CJIOBAMH JAHHBIA 4epPTEX MM PUCYHOK, HAWTH IUIOLIA[b 3€MEJIBHOIO y4acTKa, pacCuUTaThb
HEOOXOAUMYIO JIJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMble pa3Mepbl Tapaxka JUis
aBTOMOOMJISL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHASI JIMHUSA B U3YYEHUU I€OMETPHUHU.
Ilpu pemeHun 3agady  MPAKTHUECKOro  Xapakrepa OOy4aroIIMMCS  y4UTCSl  CTPOMTH
MaTEMaTUYECKUE MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJAUTH BBIYMCIEHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pPe3yibTaTa.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U TEOMETPUU C APYTUMHM Y4E€OHBIMH NpEAMETaMH,
MOTUBUPOBaTb  MCIIOJIB30BaThb  ONPEACICHHUS  TIEOMETPUYECKUX  (GUIyp U MOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJTYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HanboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpHUYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITucdaropay.

VYueOnsbiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIE Pa3liebl COJECPIKAHUS:
«['eomerpuueckne ¢GuUrypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BekTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha u3ydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 66 yacoB (2 Jaca B
Heneno 0e3 ydyera nposeneHus ['A).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanbHble moHsTUS TeomeTpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yrosu. Buabl yrios.
BeprukansHple UM CMexXHBIE yIUBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapamienbHOCTh U IEPHEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C TOMOIIBIO LUPKYJId W JuHeWku. TpeyronbHuk. Bpicorta,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEApEHHBII 1 PABHOCTOPOHHUI TpeyroidbHUKH. HepaBeHCTBO TpeyroabHHKA.

CroiicTBA W TIPU3HAKH PABHOOEIPEHHOTO TpeyrojdbHUKA. I[Ipw3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKK NapajUIeNbHBIX NpsiMbIXx. CymMMma YriioB TpeyrojibHUKa. BHelrHue
YTJIbI TPEYTOIbHUKA.

[IpsamoyronbHbI TpeyrosbHUK. CBOWCTBO MEAHMaHbl MPAMOYTOJIBHOTO TPEYTrOJIbHUKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MpPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpssMoyrobHBIN TPEYroJIbHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpHuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH CTOpoHE TpeyroabHuKa. [leprnenaukynsap 1 HaKIOHHas.

I'eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yria W CepeIVMHHBIA TEPHNEHIUKYISPp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M KpYI, XOopJa M JAMAaMeTp, MX CBOICTBa. B3anMHoe pacroyiokeHue
OKpYyKHOCTH M mnpsmoil. KacatenbHas U cexymass K OKpyKHOCTU. OKpy>KHOCTb, BIHMCAHHas B
yroi. BnimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronbHuku. [lapamnenorpamm, ero mnpu3HakKu W CBOMCTBA. YacTHble ciydyau
napajuiesorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), WX MPU3HAKU M CBOMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenus Mmenuanbl. LleHTpanpHas cummerpus. Teopema Paneca U TeopemMa o
MIPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpEeyrojabHUKa U Tpaneunu. L{eHTp macc TpeyrojapHHUKa.

[TonoGue TpeyroapHUKOB, K03 dunuentT moaodus. [lpusHaku momodusi TpEyroJbHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomianeii reomerpudeckux ¢uryp. @opmynsl As IUIOMIAAN TPEYrONbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruncnenue miomaaei TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl [ludaropa mpu pemieHUH MPAKTHYECKUX
3az1ad.

CuHyc, KOCHHYC, TAHI€HC OCTPOrO YyIJIa MNPSMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpudeckue GyHkiuu yrinos B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPIOH. YTIbI MEXIY
XOpAaMu U CEeKylUMMHU. BrincanHble UM  ONUCaHHBIE YETBHIPEXYTOJIBHHUKU. B3anmHoe



pacrmonioxeHue IByX OKpyxkHocte. Kacanme oxpyxknocted. OOmme KacaTelbHbIE K JABYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXJ1ECTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronsHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6us. [1og061e cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUMN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpALlUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 10 IBYM HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BEKTOpA.
CkansipHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpPAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOpPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYrOJBHUKU. [[11MHa OKpy>kHOCTU. ['panycHas u paauaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. [lnomanp kpyra, cektopa, cermMeHTa.

JIBuKeHMsI TIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapannensHbii nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSA IporpaMmbl ydeOHOro kypca «['eomerpusi»
XapaKTEepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LHEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KEHHSIM POCCHUICKMX MAaTeMaTMKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NPEJCTAaBICHUEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp T'Pa)IaHCKOro olIiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHUE B PELIEHUM NPAKTUUYECKUX 33Jad MaTEMATHUUYECKOM
HAIPaBJIEHHOCTH, OCO3HAHMUEM Ba)KHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U O3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PacCYKICHHI, YMEHUIO BUIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, NPUPOABI M OOINECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW NesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIM3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCIIEIOBATENILCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTanme, (OpMHpPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBHOIO 0JIArONOJIYyYHS:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3J0POBOTO 00pa3a *KU3HH (30POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUI U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTHYECKOe BOCTIMTAHME:

OpHEHTAaIMe Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWH I pelieHHs 3ajgad B o0JacTu
COXPaHHOCTH OKpYXKarolleW cpefbl, MJIaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX
MOCIEACTBUM ISl OKpY’Kalollell cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITEIBbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrozei, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHSL, (POPMUPOBATD OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBUBJIATH U XapaKTCPU30BATHL CYHICCTBCHHBIC IMPU3HAKKW MATCMATUYCCKHUX OGBGKTOB,
MOHSTUM, OTHOIICHUH MEXIy TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUsl TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMU, OCHOBaHUS AJis 00001IeHus U
CPaBHEHHUSI, KpUTEPUU TTPOBOJAMMOTO aHAIIN3A,

® BOCIPHUHHUMATH, (HOPMYIHPOBATH M NMPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpUIATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

® BBIIBIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUHs B (aKTax,
JaHHBIX, HaGHIO,Z[GHI/IHX U YTBCPXKIACHUAX, MpcAjiaraTb KpUTCPUU [JISI BBISABJICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

¢ JCJIaThb BBIBOABI C HCIIOJIb30OBAHWEM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa3buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (TPSMBIEC U OT IPOTUBHOIO),
MPOBOAUTH CAMOCTOATEIHLHO HECIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (HaKToB,
BBICTpauBaTh apryMEHTallHI0, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BHIOMpaTh crmocoO pemieHUss y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuicHud, BBIGI/IpaTB HaI/I6OJIee HOI[XO,Z[}IH_[I/II\/'I C y‘-IéTOM CaMOCTOATCIBHO BBIACICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA.

® CNOJNB30BaThb  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  WMHCTPYMEHT  MO3HAHMS,
bopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIIKE MPOTUBOPEUHE, MPoOIEeMy, CaMOCTOATEILHO
YCTaHaBJIMBATb UCKOMOC U HOAHHOC, (bOpMI/IpOBaTB runoTe3y, apryMCcHTUPOBATHL CBOIO
MO3UIUI0, MHCHHUE;

¢ MIpOBOAUTHL IO CaAMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY HECJIOKHBIN 9KCIICPUMCHT,
HEOOJBIIOE WCCIICIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4ecKOTro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;



camMocTosiTeNnbHO  (hopMynupoBarh  00OOIIEHHMST ¥ BBIBOABI IO pe3ylbTaTaMm
NPOBEAEHHOTO HAOJIOACHHS, MCCIICAOBAHUS, OLECHUBATH JOCTOBEPHOCTH ITOYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKXKE BBIIBUTaTh HMPEINOI0KECHHS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISABIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pelieHus 3a1a4u;

BBIOMPATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OPMAIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOMpAaTh (opMy IpecTaBiIeHUS WH(POPMAIMU U WILIIOCTPUPOBATh pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIIUK 10 KPUTEPUSAM, MPEUIOKEHHBIM yYUTEIEM WIH
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMHU M LIEISIMHU
oOmieHus, SICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBAThH
MOJTyYECHHBIN pe3yNbTaT;

B X07ie 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1aum, BEICKA3bIBaTh UJIE€U, HAllEJICHHbIE HA TOMCK PEIICHHUs, COMTOCTABIATh
CBOM CYXKJEHUS C CY)KJIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUuue
U CXOJICTBO MO3MIMHA, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh Ppa3HOIIACUS, CBOH
BO3PaXKCHHUS;

NPECTaBIATh PE3YJAbTAThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, WCCIIEAOBAaHU, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUIGHHS C Y4ETOM 3a/ad NPE3CHTAMHU U
0COOEHHOCTEN ayIUTOPHH;

MOHUMAThH M UCIOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHANBUAYAILHON pabOTHI pH
pelIeHnH yueOHbIX MaTeMaTHYeCKUX 3a/1ay;

OPUHUMATD 11€7Tb COBMECTHON JIEATENBbHOCTH, INIAHUPOBATH OPraHU3alli0 COBMECTHOM
paboThl, pactipeAeysaTh BUABI pabOT, TOTOBAPUBATHCS, 00CYXKIAATh MPOIECC U PE3YIbTAT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

Y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BBITIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IpYT'MMH 4JI€HaMH KOMaH[bl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJga B OOIIMI MPOJIYKT
10 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS

Camoopranmn3anusi:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, AJTOPUTM peIIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CHOCOO pemeHHs C Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapHUAHTHI PEHICHUH C yd4ETOM
HOBOI MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3ysibTaTa PeIICHHs
MaTeMaTH4YeCKOM 3a1a9u;

® TIpenBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYThH NPH PEUICHUH 3aJadi, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE pe3yibTaTa AEATEIBHOCTH MOCTABICHHOW LIENH U YCIOBHUSM,
OOBSICHATH MIPUYUHBI JJOCTHXKEHUS WM HEAOCTHKEHHS 1IeTTH, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce OOy4arOUIMICS TOTYYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacno3naBaTh M3y4eHHBIE TE€OMETpPUYECKHE (UTYpBI, ONpENeisTh HUX B3aUMHOE
pacmoioKeHue, U300pakarh TEOMETpUYECKUE (PUTYpHI, BBINONHITH YEPTEIKU IO YCIOBHUIO
3ajaud. M3Mmepsarh JIMHEWHbIE W YIJIOBbIE BEIWYMHBL. Pemiath 3aiauu Ha BBIUMCICHUE HJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peasibHOM KHU3HH,
pa3MepoB MPUPOIAHBIX 00BEKTOB. Paznuyars pa3Mepsl 3TUX OOBEKTOB IO MOPSIIKY BETHYUHEI.

CTpouTh 4epTex u K reOMETPUUECKUM 3aa4aM.

[lonp30oBaTbcs NpHU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

[IpoBOAUTH JIOTMUECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaThecsi MpU3HAKaMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJIbHHKA, B PELICHUH
F€OMETPUUYECKHX 3a4au.

OnpenensaTh NMapauIeTbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE 00pazyeT ¢ HUMU
cekymasi. Onpenensarb nNapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsSIMOM.

Pemate 3amaun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYUCIICHUS W HAXOAWTh YHUCIOBbIE W OyKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUUYECKHX  3ajJjadyaX C  HUCIOJb30BAHUEM CYMMBI  yIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUM [BYX MapaljielbHbIX
NpSIMBIX CEeKyllel. PemaTe mpakTnyeckue 3aaud Ha HaX0XKJICHHUE YIJIOB.

Brnagers moHsATHEM T€OMETPUUYECKOTO MECTAa TOUYEK. Y METh ONPEENSITh OUCCEKTPHUCY yria
Y CEepPEeIMHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbpl MU JHAMETPa OKPYKHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MIPU PEIICHUH 3aa4.

Biiamers NMoHATHEM OINKMCAaHHOM OKOJIO TPEYrOJIbHMKA OKPYKHOCTH, YMETb HaXOIUTh €€
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJBHHUKA MTEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpEAUHHBbIE NEPIEHAUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJTHON TOYKE.

Brnanerp noHsATHEM KacaTeIbHOM K OKpPYKHOCTH, TIOJIb30BaThCA TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTebHOM U pajinyca, MPOBEJEHHOTO K TOUKE KacCaHUs.



[lonb30oBaTbcs MPOCTEMIIMMHM TE€OMETPUYECKUMU  HEPaBEHCTBAMM, IIOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEUKH.

K xoniy oOydyeHuss B 8 kJiacce 0OOydJarOMMIACS TONYYUT CICAYIOIIUE TMPEIMETHBIE
pe3yabTaThI:

PacriozHaBaTh OCHOBHBIE BUJbI UYETBIPEXYTOJIBHUKOB, MX 3JEMEHTHI, IOJb30BaThCA HX
CBOMCTBaMM IPU PELIEHUH F€OMETPUUECKHX 3a1ad.

[IpuMeHsTh CBOICTBA TOUKHM IE€peceYeHUs] MeIuaH TpeyrojbHUKa (LIEHTpa Macc) B
peuieHuy 3aay.

Bnagers nonsTHeM cpeaHel JUHUM TPEYroJbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA
P pELIEHUM reomerpudeckux 3anad. llomb3oBarees Teopemon Pameca U TEOPEMOU O
MIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUISl pELICHUS TPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NPU3HAKU TO100US TPEYTOJIBLHUKOB B PEHICHUH T€OMETPUUECKHX 3a/1au.

[Tonp3oBatbes Teopemoii Iludaropa as pemeHuss reOMETPUYECKUX U MPAKTHYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajadax, CaMOCTOSITEIbHO JENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnanete NOHATHAMM CHHYCAa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MpsSMOYTOJIbHOTO
TpeyroiabHuKa. I101p30BaThCS 3TUMHU NOHITUSAMM JUIsl PEILIEHUS TPAKTUYECKUX 3ajad.

Bbruucnare  (pa3nuuyHBIME - crlOocOO0aMu) — IJIOHIAAh  TPEYrOJbHMKA W IUIOLIAAU
MHOTOYTOJBHBIX ~Quryp (Moiab3ysach, TJ€ HEOOXOAUMO, KaabKyisiTopoM). I[IpumeHsTh
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4aXx.

Brnagerp NOHATHAMM BIOMCAaHHOIO M IIEHTPAJIBbHOIO YIJIA, HMCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOopAaMu (CEeKyIMMHU) U yIile MEXAy KacaTelbHOW U XOpAOH
IIPU PELIEHNN F€OMETPUUYECKUX 3a/1a4.

Branetes MOHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHATH MOJydeHHbIE 3HAaHUS Ha IMPAKTHUKE — CTPOUTh MAaTEMAaTUYECKUE MOAEIHU UL
3aJa4 peajbHON KU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).

K xonmy oOyueHuss B 9 kJacce 0OOYyYarOUIMIiCS TOJYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (GYHKIMU OCTPBIX VYIJIOB, HAXOJUTh C HUX [OMOIIBIO
pa3IUYHBIE  AJIEMEHTHI  IPSIMOYTOJIBHOTO  TPEYrojbHUKa («peuieHHe  MPsIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) IUIMHBI M YTJIBI U HETaOIMYHBIX
3HAYEHUU.

[Tonb30BaTbes hopMyliaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOXKIEHUS! COOTHOLIEHUI MEX1Y TPUTOHOMETPUUECKUMH BETUYMHAMM.

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJIsl HaXOXKACHUS Pa3JIMYHBIX AJIEMEHTOB
TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY»), MPUMEHATh MX IPU PEIIEHUU T€OMETPUUYECKUX
3a/a4.

Brnaners nonstusMu npeodpazoBaHusi M0J00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [Tonp3oBaTbesi CBOMCTBAMU 110100Us IPOU3BONIBHBIX (DPUTYDP, YMETh BBIYUCIATH AJIUHBI U
HAXOJUTh YIJIbl y MOoA00HBIX ¢uryp. IlpumMeHsTs cBoiicTBa MOJO0US B MPAKTHUECKUX 3a]adax.
YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX (GUTYP B OKPYXKAIOIIEM MUpE.

[Tonb3oBaTbes TeOpeMaMu O IMPOU3BEAEHUU OTPE3KOB XOp[, O MPOU3BENECHUHM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.



[Tomp30BaTbCcsi BEKTOpaMH, TOHUMATh HMX T'E€OMETPUYECKHH M (U3HYECKUN CMBICI,
NPUMEHSTh UX B PEIICHHH TEeOMETpUYecKuX U (usmueckux 3amad. [IpuMeHSTH CKalspHOE
MPOU3BEICHNE BEKTOPOB AJIsI HAXOXKACHUS JUIUH U YTIIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HA IJIOCKOCTH, MPUMEHSITh €ro B PEHICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragerh MOHSATUSAMU MPaBUIHLHOTO MHOTOYTOJNBHUKA, JIUHBI OKPYKHOCTH, JJIUHBI AYTH
OKPYXKHOCTH W pPaJWaHHOW MeEphl YIJa, YMETh BBIYHCIATH IUIOMIAAL KpPyra U €ro 4YacTeu.
[TpuMeHSTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUH (UTYp, TPUMEHSATH ABM)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHSTh MONydeHHBbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MATEMAaTUYECKUE MOMAETH IS
3aJa4 peajbHON JKU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHHEM MOJ00us
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJIB3YACH, TI€ HEOOX0IUMO, KaTbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipocreiimme reomerpudeckue GUTypsl U U3 12 bu6mmoreka [IOK
1 CBOUCTBA ! https://m.edsoo.ru/7f415e2e
5 TpeyroabHUKH. 20 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415e2e
[Tapannensubie mnpsimpie. CymMma  yIiioB 15 bubimoreka [JOK
3 TPpEYrobHHKA. 1 https://m.edsoo.ru/7f415e2e
OkpyKHOCTP H Kpyr. [|eomerpudeckue 17 Bu6munorexa LIOK
4 HOCTPOCHUAL. 1 https://m.edsoo.ru/7f415e2e
O0o0mmenne M cUCTEMATH3AlM 3HAHUN 4 Bubmmoreka LIOK
S ydamuxcs. Pemenne sagad. ! https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOIT'PAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 YeTbIpexyroJbHUKH 99 1 bubanorexka HOK
https://m.edsoo.ru/7f417e18
5 [TogoGue TpeyroJbHUKOB 16 1 bubmmoreka [JOK
https://m.edsoo0.ru/7f417e18
3 Pewienne npsMOyronbHbIX TPEYrOJIbHUKOB 1 1 bubnnorexa HOK
https://m.edsoo0.ru/7f417e18
4 MHuoroyronasHuku. Inomans 10 1 bubnuoreka [JOK
MHOTOYTOJIbHUKa https://m.edsoo.ru/7f417e18
5 O060011IeHNE U CUCTEMATHU3aIUs 3HAHUN 6 1 Bbu6nuoreka [JOK
ydauuxcs. Penenue 3aga4 https://m.eds0o.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Pemenne TpeyronpHUKOB 17 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
5 [IpaBubHBIE MHOTOYTOJIBHUKHT 10 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c
3 JlekapTOBBI KOOPANHATEI 12 1 bubmmnorexa LIOK
https://m.edsoo.ru/7f41al2c
4 BexkTopsl 14 1 bubmmnoreka LIOK
https://m.edsoo.ru/7f41al2c
5 I'eomerpuueckue npeodpazoBaHus 10 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c
6 O000meHne W cUcTEMATHU3alUI 3HAHUI 3 1 Bu6miorexa [OK
ydampuxcs. Pemenue safad https://m.edsoo.ru/7f41a12c
OBIIEE KOJIMYECTBO YACOB I10 66 5 0

[NPOT'PAMME
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https://m.edsoo.ru/7f41a12c

ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos
JlaTa
Ne n/m Tema ypoka Kontpoabnbie IIpakTuyeck
Bcero U3y4YeHHUd IIpumeyanue
padoThI ne padboTsbl
1 Touku u mpsiMbIe. 1 01.09
2 OTpe30K U ero JJIMHa. 1 07.09
3 OTpe30K U ero JUIMHA. 1 08.09
4 Jlyuy u yromn. 1 14.09
5 N3mepenue yrios. 1 15.09
6 Jlya u yron. U3mepenue yrios. 1 21.09
7 CMexHbIE yIIIbl. 1 22.09
8 BepTukanbHbie yribl. 1 28.09
9 CMexXHBIE U 1 2909
BEPTHUKAIbHBIE YTIIbI.
10 [leprnieHIuKysIpHBIE IPSIMBIE. 1 05.10
11 AKCHOMBI. 1 06.10
12 Konmponvnas paboma Nel «Hpocnzeﬁmue 1 1 12.10
2eomempuueckue uzypol u ux ceoiicmeay.
13 PaBHbIE TpEYroIbHUKH. 1 13.10
14 Bricora, Mmenuana, OuccekTpuca 1 19.10
TpeyrojbHUKa.
15 PaBnble TpeyronbHuku. BeicoTa, Mennana, 1 20.10
OMCCEeKTpHuCca TPEYroJbHUKA.
16 [TepBbIii mpu3HaK paBEeHCTBA 1 26.10
TPEYTOJIbHUKOB.
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[TepBrIii mpu3HaK paBEeHCTBA

17 1 27.10
TPEYTOJTBLHUKOB.

18 Bropoii npusHak paBeHCTBA 1 09.11
TPEYrOJIbHUKOB.

19 Bropoii npu3Hak paBeHCTBa 1 10.11
TPEYTOJTBHUKOB.

20 Pemenue 3anau. 1 16.11

21 Pemrenne 3anau. 1 17.11
Koumponsnas paboma No2 «Ilepevtit u

22 6MOpOIl NPU3HAKU PABEHCMEA 1 23.11
mpeyzobHUK08).

23 PaBIjO6ereHHBIﬁ TPEYTOJIHHUK U €T0 1 2411
CBOICTBA.

24 PaBIv{06eI[peHHBII71 TPEYTOJbHUK U €T0 1 3011
CBOMCTBA.

o5 PaBIjO6ereHHBIﬁ TPEYTOJIHHUK U €T0 1 01.12
CBOICTBA.

26 PaBIjO6ereHHBIﬁ TPEYTOJIHHUK U €T0 1 07.12
CBOICTBA.

27 [Ipu3Haku paBHOOEAPEHHOTO TPEYTOJIbHUKA. 1 08.12

28 [TpusHaku paBHOOEIPEHHOTO TPEYTOJIbHUKA. 1 14.12

29 Tperuii npu3HaK paBeHCTBA TPEYTOJILHUKOB. 1 15.12

30 Tperuii mpu3HAK PaBEHCTBA TPEYTOJIBHUKOB. 1 21.12

31 Koumponsnasn paﬁvoma No3 1 22 12
«Pagnobdedpennwvlit mpeyzoibHUuK».

32 Teopemsl. 1 28.12

33 [TapannensHble npsMbIe. 1 29.12

34 [Ipu3Haky napajuieIbHOCTH NPSMBIX. 1 11.01
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35 ITpu3Haky napayuieabHOCTH MPSIMBIX. 1 12.01

36 CBoiicTBa mapasienbHbIX MPSMBIX. 1 18.01

37 CBoiicTBa NapayyIeNbHBIX MPSIMBIX. 1 19.01

38 CBoiicTBa mapasienbHbIX MPSMBIX. 1 25.01

39 CyMMa yriioB TpeyrojibHHKA. 1 26.01

40 Cymma yriioB TpeyrosibHUKa. BHemHuM yron 1 01.02
TpeyrojbHUKA.

41 CymmMma yrioB TpeyronbHuka. HepaBeHCTBO 1 02.02
TPEyToJIbHUKA.

42 CyMMa yriioB TpeyrojibHHKA. 1 08.02

43 [TpssMOYTONBHBII TPEYTOJIbHUK. 1 09.02

44 [IpssMOYTONBHBIN TPEYTONIBHUK. 1 15.02

45 CBoiicTBa PSIMOYTOJILHOTO TPEYTOJIbHHKA. 1 16.02

46 CBoilicTBa IPSMOYTOJBHOTO TPEYTOJbHUKA. 1 22.02

47 Koumponwvnasa paooma Ned 1 2902
«llapannensvnsie npamole.

48 I'eomeTrprueckoe MecTo Touek. OKpyKHOCTh 1 01.03
U KpYT.

49 I'eomerpuueckoe mecto Touek. OKpYKHOCTh 1 07.03
U KPYT.

50 HekoTopsie cBoiiCTBa OKPYKHOCTH. 1 14.03
KacarenbHas K OKpY>KHOCTH.

51 Hekotopsle cBOMCTBAa OKPYKHOCTH. 1 15.03
KacarenbHas K OKpY>KHOCTH.

59 HexoTtopsbie cBOWCTBA OKPYKHOCTH. 1 2103

KacarenbHast K OKpy>KHOCTH.
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53 OnucanHast U BIUCaHHAsl OKPY>KHOCTH 1 2903
TPEYTrOJIbHUKA.

54 OnucanHas ¥ BIMCaHHAsl OKPYKHOCTH 1 04.04
TpeyrojbHUKA.

55 OnucaHHas ¥ BIIUCAHHAS OKPYXHOCTH 1 05.04
TPEYTrOJIbHUKA.

56 3aaun Ha MOCTPOCHHE. 1 11.04

57 3aayu Ha TOCTPOECHUE. 1 12.04

58 3aayu Ha TOCTPOECHUE. 1 18.04

59 3aaun Ha TOCTPOCHHE. 1 19.04

60 MeTo/1 TeOMETPUISCKUX MECT TOUYCK 1 9504
B 3aJla4yax Ha MOCTPOCHUE.

61 MeTo reoOMEeTPHUECKUX MECT TOUYCK 1 26.04
B 3aJla4yax Ha MOCTPOCHUE.

62 MeTo reOMEeTPHUECKUX MECT TOUYCK 1 02.05
B 33j[ayaX Ha MMOCTPOCHUE.

63 MeTo/1 TeOMETPUICCKUX MECT TOUYCK 1 03.05
B 3aJla4yax Ha MOCTPOCHUE.

64 Pemtenne 3agau 1 10.05

65 Pemtenne 3agau 1 16.05

66 Pemenue 3amay 1 17.05

67 Hmozosas konmpoavHas paboma 1 23.05

68 Pemenue 3amay 1 24.05
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8 KJIACC

KoanuecTBOo 4acoB

JlaTa
Nen/m | Tema ypoka Kontpoabnbie IIpakTuyeck
Bcero H3yYCHUS IIpumeuanue
padoTsI He padboThl
1 YeThIpexyroJIbHUK U €r0 AJIEMEHTBI 1 01.09
2 YeThIpexyroabHUK U €r0 3JIEMEHTHI 1 07.09
3 [Tapannenorpamm. CBoiicTBa 1 08.09
[TapamienorpamMma
4 [Tapannenorpamm. CBoiicTBa 1 14.09
[TapamienorpamMma
5 [Ipu3naku napanenorpamma 1 15.09
6 [Ipu3Haku napamienorpamma 1 21.09
7 [IpsAMOYTOJIBHUK 1 22.09
8 [IpAMOYTOIBHUK 1 28.09
9 Pom6 1 29.09
10 Pomo6 1 05.10
11 KBagpar 1 06.10
Konmponvnas paooma Nel no meme:
12 «llapannenozpamm. Buow 1 1 12.10
napannenozpamma’’.
13 Cpenssist TMHUSA TPEyrojbHUKA 1 13.10
14 Tpanenus 1 19.10
15 Tpanenus 1 20.10
16 Tpanenus 1 26.10
17 IleHTpanbHbIE U BIMCAHHBIE YTJIbI 1 27.10
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18 LlenTpanpHble U BIIMCAHHBIE YTIIbI 1 09.11

19 OnucaHHas v BIUCAaHHASL OKPY>KHOCTH 1 1011
YEeTBIPEXyroJIbHUKA

20 OnucaHHas ¥ BIUCaHHAs! OKPY>KHOCTH 1 16.11
YeThIPEXyroJIbHUKA

21 [ToBTOpeHue u cucreMaTH3ays yueOHOro 1 1711
marepuaa
Koumponvnan paboma Ne2 no meme

22 "Bnucannaa u onucannan OKpyIcHOCmu. 1 23.11
Tpaneyusn".

93 Teopema ®aneca. Teopema o 1 2411
IPOMOPLMOHAIIBHBIX OTPEe3Kax

24 Teopema ®aneca. Teopema o 1 30.11
IPOMOPLUOHAIIBHBIX OTPEe3Kax

o5 Teopema @aneca. Teopema o 1 01.12
IPONOPIMOHATIBHBIX OTPE3KaX

26 Teopema ®aneca. Teopema o 1 07.12
IPOMOPLUOHAIIBHBIX OTPEe3Kax

97 Teopema ®aneca. Teopema o 1 08.12
IPOMOPLUOHAIIBHBIX OTPEe3Kax

28 [TooOHBIE TPEYTOIBHUKH 1 14.12

29 [TepBbIit mpu3HaK MO00US TPEYTOTHLHUKOB 1 15.12

30 [epBbIit pu3HaK MOA0OUS TPEYTOILHUKOB 1 21.12

31 [TepBbIit mpu3HaK MO100US TPEYTOTHLHUKOB 1 22.12

32 [epBblit pu3HaK MOAOOUS TPEYTOILHUKOB 1 28.12

33 Bropoii u Tpetuii npusHaku mogoous 1 99.12

TPEYTrOJIbHUKOB
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Bropoii u TpeTuii npu3HaKu MOJ00HS

34 1 11.01
TPEYroJILHUKOB

35 Bropoii u TpeTuii npu3HaKy MOJ00HS 1 1201
TPEYTrOJIbHUKOB

36 [ToBTOpEHME U crcTeMaTH3anus y4eOHOTO 1 18.01
marepuaia

37 [ToBTOpeHue u cucreMaTH3ays yueOHOro 1 19.01
marepuaia

38 Konumponvnas paboma Ne 3 no meme 1 25 01
«Ilooobnvle mpeyzonvbHUKU»

39 MeTtpuueckre COOTHOLIECHHUS B 1 26.01
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

40 Teopema [Tudaropa 1 01.02

41 Teopema ITudaropa 1 02.02

42 Teopema ITudaropa 1 08.02

43 Teopema ITudaropa 1 09.02

44 Teopema ITudaropa 1 15.02

45 Tpuronomerpudeckue GyHKIUU OCTPOTO 1 16.02
yIJ1a IpSIMOYTOJIBHOTO TPEYTOJIbHUKA

46 Tpuronomerpudeckue GyHKIUU OCTPOTO 1 99 02
yriia npsiMoyroJibHOTO TpCyroJibHHUKa

47 TpuronomeTpudeckne GyHKIIUU OCTPOTO 1 99.02
yIJ1a IpSIMOYTOJIBHOTO TPEYTOJIbHUKA

48 Penienne npsiMOYroJibHBIX TPEYTOJIbHUKOB 1 01.03

49 Pemenue npsMoyrobHBIX TPEYroOJbHUKOB 1 07.03

50 Pemenne npssMOyronbHBIX TPEYTOJLHUKOB 1 14.03
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[ToBTOpeHue u cucreMaTH3aus yueOHOro

51 1 15.038
marepuaia 1o TeMe:
Konmpononaa paooma Ne 4 no meme

52 «Pewenue npamoyzonpHvix 1 21.03
mpeyzobHUK08

53 MHOTOyTOJIbHUKHI 1 22.03

54 [TonsTHE MOIIaI MHOTOYTOJTHHUKA. 1 04.04
[Tnomanp MpsIMOYTOJIbHUKA

55 [Tnomans mapamienorpamma 1 05.04

56 [Tmomaaer napamienorpamMmma 1 11.04

57 [Inomanp TpeyroiabHUKa 1 12.04

58 [1nomane TpeyrojpHUKa 1 18.04

59 [Tnomane Tpaneruu 1 19.04

60 [Inomane Tpaneuuu 1 25.04

61 Pemenue 3amay 1 26.04

62 Pemenue 3amau 1 02.05

63 Pemenue 3amau 1 03.05

64 [ToBTOpEHME U crcTeMaTH3anus y4eOHOTO 1 10.05
marepuaia

65 [ToBTOpEHUE U cucTeMaTH3AIUs Y4eOHOTO 1 16.05
marepuaia

66 HNToroBasi KOHTPOJILHAsI padoTa 1 17.05

67 [ToBTOpEHME M crcTeMaTH3anus y4eOHOTO 1 93.05
marepuaia

68 [ToBTOpEHUE U cucTeMaTH3aIUs Y4eOHOTO 1 24.05

Marepuaa
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9 KJIACC

KoanuecTBo 4acoB

Jara
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Beero usydyenuss  Ilpumeuyanus
padoTsI padoThI
1 TPI/IFOHOIY[GTPI/I‘IGCKI/IC GyHKIMK yriaa oT 1 01.09
0 mo 180
5 T{PI/IFOHOIY[GTPI/I‘IGCKI/IC GyHKIMK yriaa oT 1 07.09
0 mo 180
3 Teopema KOCHHYCOB 1 08.09
4 Teopema KOCHHYCOB 1 14.09
5 Teopema KOCHHYCOB 1 15.09
6 Teopema KOCHHYCOB 1 21.09
7 Teopema cuHyCcOB 1 22.09
8 Teopema cunycoB 1 28.09
9 Teopema cuHyCcOB 1 29.09
10 Pemenue TpeyroabHuKoB 1 05.10
11 Pemienue TpeyronbHUKOB 1 06.10
12 @opMyItbl UI HAXO0XKICHUS TUIOIA I 1 12.10
TPEyTroJIbHUKA
13 @dopMmyItbl T HAXO0XKICHHUS TUIOIA TH 1 13.10
TPEyrojJbHUKA
14 @dopMmyItbl I HAXO0XKICHHUS TUIOIA TH 1 1910
TPEyrojJbHUKA
15 @opMyItbl UI HAXO0XKICHUS TUIOIA I 1 20.10

TpeyrojbHUKa
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Pemenne 3aaa4d 110 TEMC «Perienue

16 1 26.10
TPEYroJIbHUKOB

17 Konmponvnaa pavoma Nel no meme: 1 2710
«Pewenue mpeyzonvnuxog'.

18 HpavBI/mLHLIe MHOTOYT'OJIbHUKH U UX 1 09.11
CBOICTBa

19 Hpa;BI/IJIBHHe MHOTOYTOJBHUKH U UX 1 1011
CBOICTBa

20 Hpa;BI/IJIBHHe MHOTOYTOJBHUKH U UX 1 16.11
CBOICTBa

21 HpavBI/mLHLIe MHOTOYT'OJIbHUKH U UX 1 1711
CBOICTBa

22 Jnuna okpyxHoctu. [Imomans kpyra 1 23.11

23 Jnmuna okpyxHoctu. [momans kpyra 1 24.11

24 Jnuna okpyxHoctu. [Imomans kpyra 1 30.11

25 Jnuna okpyxHoctu. [Inmomans kpyra 1 01.12

26 Pemenue 3agau no reme «IIpaBusibHbIC 1 0712
MHOTOYTOJIbHUKH»

97 Konmponvnaa padoma Ne2 no meme: 1 08.12
"IIpasunvuvie mnozoyzoavnuku'".
Paccrostare Mexay AByMsI TOYKaMH C

28 3a/laHHBIMHA KOOPIMHATAMH. 1 14.12
Koopaunats! cepequnbl oTpe3ka
Paccrostnue Mexay AByMsl TOUKaMH C

29 3aJIaHHBIMU KOOPJIUHATAMH. 1 15.12
Koopaunats! cepeuubl oTpe3ka

30 Paccrosinre Mex 1y IByMsl TOUKaMH C 1 21.12
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3aIaHHBIMU KOOpJIMHATAMU.
KoopanHaTsl cepennHbl 0OTpe3Ka

VYpaBuenue urypsl. YpaBHeHue

31 1 22.12
OKPY>KHOCTH
39 VYpaBHenue Gurypsl. YpaBHeHHE 1 98.12
OKPY>KHOCTH
33 VYpaBuenue urypsl. YpaBHeHue 1 99.12
OKPY>KHOCTH
34 VYpaBHeHUE MPsIMOI 1 11.01
35 VYpaBHeHHe npsMon 1 12.01
36 VYrnoBoit k03¢ HUIeHT npsaMoit 1 18.01
37 VYrnoBoit ko3 punmeHt npsiMoi 1 19.01
38 Pemenue 3a1a4 o treme «JlekapToBbI 1 2501
KOOPAWHATHD
B onapmoon vopomamnr |1 2601
40 [TonsiTne BekTOpa 1 01.02
41 [lonsTue BexTopa 1 02.02
42 Koopaunats! BekTopa 1 08.02
43 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB 1 09.02
44 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB 1 15.02
45 CiioxeHue ¥ BBIUNTaHHE BEKTOPOB 1 16.02
46 CnoxeHue ¥ BBIUUTAaHUE BEKTOPOB 1 22.02
47 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 29.02
48 YMHOXEHNE BEKTOpa Ha YHCIIO 1 01.03
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49 YMHOXeHHE BEKTOpa Ha YHCIIO 1 07.03

50 CkansipHO€ MPOU3BEACHUE BEKTOPOB 1 14.03

51 CxkanspHO€ MPOU3BEICHUE BEKTOPOB 1 15.03

52 CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB 1 21.03

53 Konmponsnaa paboma Ne 4 no meme 1 2203
«Bexkmopu»

54 JIBrkeHue (HGPGMGI_HGHI/IG) ¢burypsl. 1 04.04
[TapannensHbIN IEpEeHOC

55 JBuxeHue (HGPGMGH_IGHI/IG) burypsl. 1 05.04
[TapamiensHbIN IEPEHOC

56 JIBrokenue (HGPGMGI_HGHI/IG) ¢burypsl. 1 11.04
[TapannensHbIN TEpEeHOC

57 OceBas cummerpus. LlenTpanbHas 1 12,04
CUMMETpUs

58 OceBas cummerpus. LlenTpanbHas 1 18.04
CUMMETpUS

59 [ToBopoT 1 19.04

60 [ToBopor 1 25.04

61 I'omoterus. [Tonobue puryp 1 26.04

62 Konumponvnaa paboma Ne 5 no meme: 1 02.05
"I'eomempuueckue npeoopazosanun’.
[ToBTOpeHnue, 06001IeHNE,

63 cucremaTusauus 3HaHuil. Mzmepenue 1 03.05
FeOMETPUUYECKUX BEIUYHUH.
TpeyrosbHUKHA.

64 [ToBTOpenue, 060061IEHNE, 1 10.05

cucreMarusanus 3HaHuil. [lapamiensHbie
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U NEPIEHANKYJIAPHBIE IPSMBIE.

65 Hmozosas konmpoavhas padboma 1 16.05

66 [ToBTOpEHME, O606I.HCHI:IG, 1 17.05
CHCTeMaTH3aIlus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 66
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* ['eomerpus, 8 kimacc/ Mepsinsik A.L'., [lononckuii B.b., Sxup M.C.; nox pepakuueit
[Tomonsckoro B.E., ObmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNbCKUI LIEHTP
«BEHTAHA-TPA®»; Axunonepnoe obmectBo «M3natenscto «IIpocemenue»

* ['eomerpus, 9 kiace/ Mepsinsak A.I'., [ononckuii B.b., SAxup M.C.; nox pegakuuei
[Tomonsckoro B.E., ObmiecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUI LIEHTP
«BEHTAHA-TPA®»; Axunonepnoe obmecto «M3natensctBo «IIpocemmenue»
I'eomerpus, 7 knacc/Mep3nsak A.I'., [Tononckwuii B.b., Axup M.C. nox penaxuueii B.E.

[Tomonbckoro/ Mocksa, M3natenbckuii nentp "BentanTa -I'pad" 2020

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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