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IMosicHuTeIBbHAS 3alIUCKA
PaGouas nporpamma yuebHoro kypca «l'eometpusi» pazpaboTrana Ha ocHoBe: [IpuMepHOit ocHOBHON 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus (M.: IlpocBenienue 2015), aBropckoit mporpammsl «leomerpusi» 7-9 knaccel. JI.C. AranacsiH, B.®. Byry3os, C.b. Kagomiies u
ap. M.: IlpocBemenue, 2014 . B coorBerctBUM c TpeboBaHusiMu DenepanbHOrO0 TOCYIapCTBEHHOIO OOPa30BaTEILHOTO CTaHIApTa OCHOBHOTO
obmero obpazosanus, OOII HOO (OO0) MBOY «Hosoropoackas COL Ne 3», yq4eOHBIM TITaHOM HIKOJIBI, KaJIEHAAPHBIM Y4€OHBIM Irpa(uKOM.

Henn:

- llonBenenuwe ywammxcsi Ha JOCTYITHOM JUJIi HMX YPOBHE K OCO3HAHMIO B3aUMOCBSI3M T€OMETPUUM U OKPYKAIOUIETO MHpa, MOHUMaHUIO
F€OMETPUH KaK YacTH OOIICH KyJIbTYyphl YEIOBEUECTBA;

- @opMHpOBaHUE T€OMETPUUYECKOTO CTUJISI MBIIIJICHUS;

- OCBOGHI/IG 3H21HI/II>1 110 FGOMeTpI/II/I 1 OBJIAJICHUC YMCHI/ICM HpI/IMeHSITI) nux HpI/I pemeHI/m FGOMeTqueCKHX 3aJ1a4,

- Pa3BuTue mo3HaBaTeNbHON aKTUBHOCTH; (DOPMUPOBAHHUE MBICIUTEIBHBIX OMEpAIlHil, SIBISIOIINXCS OCHOBON MHTEIIEKTYalbHOM €SI TeNbHOCTH;
paSBI/ITI/Ie JJOTMYECKOI'O MBIIIJIICHUS q)OpMI/IpOBaHI/Ie YMeHI/ISI TOYHO BBIpaSI/ITI) MBICJIb,

- Pa3BuTue uHTEpECa K TEOMETPUHN, MATEMATHIECKUX CITIOCOOHOCTEH;

- HHTCHHGKTY&J’IBHO@ paSBI/ITI/Ie, q)OpMI/IPOBaHI/Ie KadyeCTB JIMYHOCTH, HGO6XO)II/IMI)IX ‘—IeJ'IOBeKy JJISL HOHHOHeHHOﬁ JKN3HU B COBpeMeHHOM
o0IIecTBe, CBOMCTBEHHBIX MAaTEMATUYECKOW NEATETHHOCTH: SICHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHHS, UHTYUIIMH, JTOTHYECKOTO
MBIIUIEHHS], 3JIEMEHTOB aITOPUTMUYECKON KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEICTABICHHH, CIIOCOOHOCTH K MPEOOJICHUIO TPYTHOCTEMH;

- cDOpMI/IpOBaHI/IQ HpeI[CTaBHeHI/Iﬁ 06 nacsaxX U METodax MaTeMaTUuKM KaK yHHBepcaanoro A3bIKA HayKI/I U TCXHUKH, CpeIICTBa MOIIGHHpOBaHI/ISI
SIBJICHUM W MPOLIECCOB;

- cDOpMI/IpOBaHI/IQ 3HaHI/Iﬁ JUIA I/IBY'-IGHI/ISI CMCXKHbIX NUCHUIIINH, HpI/IMeHeHI/I}I B HOBCGHHGBHOﬁ JKHN3HU N HpOI[O.IDKeHI/ISI 06pa3OBaHI/I$I.

B 3agaun I/ISY‘-IGHI/ISI I‘GOMGTpI/II/I BXOOUT paBBI/ITI/Ie FGOMeTpI/I‘ICCKI/IX Hpe,Z[CTaBJIeHI/Iﬁ yqamnxc;l, o6pa3H0ro 1 JIOTHYCCKOI'O MBIIIJIICHUA,
MIPOCTPAHCTBEHHOTO BOOOPaKEHHM S, H300pa3UTEIbHBIX YMEHUN, HHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH.

3ajjaun U3yUeHHs Kypca TeOMETPHH B 7 KJlacce:

CHUCTEMAaTHU3UPOBATh 3HAHUS YUAITUXCS O MPOCTEHIIINX T€OMETPUUECKHUX (DUTypax M MX CBOWCTBAX; BBECTH MOHITHE PaBEHCTBA (PUTYD;

BBCCTHU ITOHATUC TGOpeMBI; Bblpa6OTaTB YMGHI/IG JOOKa3bIBATh paBeHCTBO Tp€erJIBHI/IKOB C IIOMOIIIBKO I/I3y‘~I€HHBIX HpI/ISHaKOB; Bblpa6OTaTB HaBBIKHN
WCIIOJIB30BAaHUS 3TUX NIPU3HAKOB IPU PEIICHUH 33724,

BBECTH HOBBIM KJIacC 3a1a4 — HA TOCTPOCHHE C TIOMOIIBIO UPKYJISI U TIMHEUKU ¥ paCCMOTPETh OCHOBHBIE (ITPOCTEUIIINE) 3a/Ja4K 3TOTO TUTIA;

BBECTH TIOHATHE MapaJICIbHBIX MPSIMBIX; PACCMOTPETh MIPU3HAKU M CBOMCTBA MapaJICIbHBIX MPSIMBIX, HAYYUTh IPUMEHATH UX TP PEIICHUH 3a/1a4,
JI0OKa3aTh TEOPEMBbI O CyMME YIJIOB TPEYrOJIbHMUKAa M O COOTHOIIEHWH MEXAY CTOPOHAMU M YIJaMU TPEYroJbHUKA, CICACTBUS M3 3THX TEOPEM;
paccMOTpeTh 3a/1a4d Ha MPUMEHEHHE JOKa3aHHBIX YTBEPKICHUIH;




BBECTH IMOHSATHUS PACCTOSAHUS OT TOUKH JIO MPSMON U PACCTOSIHUS MEXKIY NapalieIbHbIMU MPSIMBIMH, MTOKa3aTh, KAK OHU MPUMEHSIOTCS MPU pelie HUU
3aJa4;

HAay4UTh MPOBOJAUTH PACCYXKIACHUS, UCTIOJB3Ysl MATEMAaTHUECKUH S3bIK, CChUTAsICh HA COOTBETCTBYIOIINE T€OMETPUUECKHUE YTBEPKIACHUS;

HCIIOJIB30BaTh aareOpandecKuid armapart AJIs PEIICHUS TEOMETPUUICCKUX 3a/1a4.

3ajauy U3y4YeHUs Kypca reoMeTpuu B 8 Kjacce:
Ha4yaTh U3y4€HHE MHOTOYIOJIbHUKOB U UX CBOMCTB, HAy4YUTh HAXOAUTh UX ILJIOLIA/IH;
BBecTU Teopemy [ludaropa u HaydyuTh NPUMEHATH €€ MPU PEIICHUH MPSIMOYTOIbHBIX TPEYTOIbHUKOB;
BBECTH TPUTOHOMETPUYECKUE TMOHATHSA CHUHYC, KOCMHYC M TaHTEHC yIJia B MPSIMOYTOJBHOM TPEYTOJbHHMKE HAYYUTh MPUMEHSATh 3TU HMOHATUS TPU
PELICHNN IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
BBECTHU MOHATHE MO100MSI U IPU3HAKU NTO00US TPEYTOJIbHUKOB, HAYUYUTh pelIaTh 3aJa4ui Ha IPUMEHEHUE MPU3HAKOB 010015,
BBECTHU IIOHATHE BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH U IIPOU3BEACHMSI BEKTOpA HA YHCJIO;
BBECTU TOHATHE KacaTeIbHON K OKPYKHOCTH;
HAy4UThb IIPOBOJUTH PACCYKIEHUS, UCIOIb3ysd MaTEMAaTHUYECKHUI A3BIK, CChUIAsCh HA COOTBETCTBYIOLIME F€OMETPUUECKUE YTBEPIKICHUS;
MCIIOJIb30BaTh alreOpandecKkuil anmapar Jyisi pelIeHUs FTeOMEeTPUUECKUX 3aay.
3ajlaun U3y4eHus Kypca reoMeTpuu B 9 kiacce:
BBECTH IMOHATHE BEKTOPA, CYMMbI BEKTOPOB, Pa3HOCTH U IIPOU3BE/ICHUSI BEKTOpA Ha YKCIIO, MOKa3aTh y4allUMCs MPUMEHEHUE BEKTOPOB K PELICHUIO
IIPOCTENIINX 3a7a4;
Pa3BUTh YMEHHUE yUYaIIUXCS NPUMEHSTh TPUTOHOMETPUUYECKUN annapat Ipy pelieHud TeOMETPUUYECKUX 3a/1a4;
PacCIIUpPUTh U CUCTEMATH3UPOBATh 3HAHUS YUAIIUXCs 00 OKPY)KHOCTSAX U MHOTOYrOJIbHUKAX;
MMO3HAKOMUTB C MOHATHEM JIBH>KEHHS Ha TUIOCKOCTU: CUMMETPHUSMH, NTapaJUIEIbHBIM IEPEHOCOM, TOBOPOTOM;
HAy4YUTh POBOJUTH PACCYKIEHUS, UCIOb3ysd MaTEMAaTUUYECKHUM A3BIK, CChUIASCh HA COOTBETCTBYIOIINE FEOMETPUUECKUE YTBEPIKICHUS;
MCIIOJIb30BATh areOpandecKkuil anmapar Jyisi pelIeHUs TeOMEeTPUUECKUX 3aay.
Haubonee akTyanbsHBIME U 3HAYUMBIMU 17151 BRITOTHEeHUs 3329 OI'OC mpu peanu3ay mporpamMmbl SBISIIOTCS TTOAXOABL:

— OesAmenbHOCMHbIU TIOAXO0M, OPUEHTUPOBAHHBIM Ha (OPMUPOBAHUE JIUYHOCTH U €€ CIOCOOHOCTEH, KOMIIETEHTHOCTEH uepe3 aKTHUBHYIO
[I03HABATEIbHYIO JEATEIbHOCTh CAMOTO IIKOJIBHUKA;

— KOMNemeHmHOCMHblIl TIOAXOM, HAmpaBlICHHbIH Ha (OpMUpOBaHHE KOMIUIEKca OOHIey4eOHBIX (YHHBEpPCAJIbHBIX, HAJIPEIMETHBIX) YMEHUH,
pa3BUTHE CIOCOOHOCTEH, Pa3IMYHBIX BHJIOB JCATEILHOCTH U JIMYHOCTHBIX KAUECTB M OTHOILICHUH Y YUAIIUXCS OCHOBHOM IIIKOJIBL;

— Oughepenyuposannblii TOIXOI MPU 0OTOOPE U KOHCTPYUPOBAHUHU YUeOHOTO COAEPKAHUSA, IPEAYCMATPUBAIOIINI MPUHIUIIBI Y4ETa BO3PACTHBIX U
MHAVBUAYaAJIbHBIX BO3MOKHOCTEH y4alTUXCS;

— JIUYHOCMHO OpueHmuposanuviti (T'yMaHUCTUYECKUN) TTOIXO0]], PaCCMaTPHUBAIOIINN 00yuyeHUE KaK OCMBICIEHHOE, CAMOCTOSITEIbHO HHUIIMHPYEMOE,
HaIpaBJIE€HHOE Ha OCBOCHHUE CMBICIIOB KaK 3JIEMEHTOB JIMYHOCTHOTI'O OIIBITA;




— npobemMHblll TTIOIXO, IPEANONATAIOIINN YCBOCHHUE IPOTPAMMHBIX 3HAHUH (110 OCHOBHBIM 3aKOHOMEPHOCTSIM) B IIPOIIECCE PEIICHHS TPOOIEMHBIX
3alad ¥ CHUTyalluii, KOTOpble MpHIal0T OOYYEHHIO IOHMCKOBBIM W HcclenoBaTenbCkuil xapakrtep. llom mpobimeMHOM cuTyauueld HOHHUMaeTcs
MHTEJJIEKTYalIbHOE 3aJIaHuE, B PE3Y/IbTATe BBIIOJHEHUS! KOTOPOIO y4allluics JOKEH PacKpbITh HEKOTOPOE MCKOMOE OTHOIIEHHUE, aeicteue. [lonxon
MpelycMaTpUBaeT MOTHUBAIIMIO HAa BEICOKOM YPOBHE aKTHBHOCTU UM CAMOCTOSITENIbHOCTH MbIIUIeHUs ydamuxcs. [IpoGieMHblIi monxos paccMarpuBaeTcst
KakK BeIyLIUH (XOTs U HEMCUEPIbIBAIOIINI ) MPUHIUI Pa3BUBAIOIIETO 00yUEHHUSI.

CrpyKTypHbIE OTIHYHS.

ABTtopckast nporpammal eomerpus paccuuraHa Ha 50 yacoB, cortacHO 0a3MCHOMY yueOHOMY IUIaHYy Ha u3ydeHue [eomerpum B 7 Kiacce OTBOIHTCS
68uacoB B roj, 34 yueOHbIX Heenu. Huvke B Talmuile mpUBeIEHbI CAEYIOIINE CTPYKTYPHbIE U3MEHEHUS !

Pasznen ABTOpCKasi Co cTpYKTYPHBIMH H3MeHEHHSIMH
HavanpHble reOMETpUYECKHAE CBEIEHUS 7 10
TpeyrossHukH 14 17
[MapanienpHble MpSMbIe 9 13
CooTHolIIEHHS MEX/Ty CTOPOHAMH M YINIaMHU TPEYTOJIbHHUKA 16 18
[ToBTOpEHNE 4 10
Hroro 50 68

MecTto npeaMera B y4eOHOM IJIaHe

CornacHo ydyeOHOMY MiaHy oOpazoBatenbHoro yuapexacHuss MbBOY «Hosoropoackas COLLINe3» wHa uzydyeHue npeaMera

«'eomerpus» orBeneHo 136 gacos.

B Ttom uuncne:

- B 8 ximacce 68 4, (2 yaca B Hezmemnto 34 yueOHBIX HEJEINb);
- B 9 xinacce 684, (2 uaca B Henemro 34 yueOHbBIX HEJEINb).

Temarnuyeckoe NJIAaHMPOBAHHE

8 kiace
Ne /i Ha3panmne pasgena Konu4yectBo Heypounas OcHoBHBIE BU/IbI JeATEIbHOCTH
4acoB JeSITeJIbHOCTD
1 YeTbIpexyroJbHUKH 14 4 yaca OOBICHSTH, YTO TAKOE JIOMaHas, MHOTOYTOJILHHUK, €r0 BEPIITHHEI,
CMEKHBIC CTOPOHBI, TUArOHAIH, U300paXkaTh M PacliO3HABATh




MHOTOYTOJBHAKH Ha YepTekax;
MOKAa3bIBATh 3JIEMEHTHl MHOTOYTOJIbHUKA, €r0 BHYTPEHHIOIO U
BHEIIHIOI 00JIaCTH;

(hopMynHpOBaTh ONpeeTIeHNE BBITYKIOTO MHOTOYTOJIbHUKA,;
M300pakaTh M PACcIO3HABATh BBIITYKJIbIE M HEBBITYKJIIbIC
MHOTOYTOJIbHUKHY;

(hopMyIHpOBATh M IOKAa3BIBATh YTBEPKACHUS O CyMME YTIIOB
BBIITKJIOTO MHOTOYTOJIbHUKA U CyMME €TI0 BHELITHUX YTJIOB;
00BSCHATD, KAKUE CTOPOHBI (BEPIIMHBI) YeThIPEXYTOTBbHUKA
Ha3bIBAIOTCS NPOTUBOIIOIOKHBIMU; (POPMYIHPOBATH
oTipesiesieHNs napajuienorpaMmma, Tpareiy, paBHOOeAPEHHON U
NPSMOYTOJIBHON TpamneLuii, NpsMOyTrobHIKa, poMOa, KBaIpara;
n300paXkaTh U Pacro3HABATh 3TH YETHIPEXYTONbHUKH;
(hopMynHpOBaTh U 1OKA3bIBATH YTBEP)KICHUS 00 UX CBOWCTBAX U
MpU3HaKax;

perars 3a1a4d Ha BBIYMCIICHHE, 10Ka3aTeNIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C TUMH BUIaMH YETHIPEXYTOJIHUKOB;

0OBSCHSTD, KAKHE ABE TOUKH Ha3bIBAIOTCS CUMMETPUIHBIMU
OTHOCHUTEILHO MPSMOH (TOYKH), B KAKOM ciydae urypa
Ha3bIBACTCA CUMMETPUYHOM OTHOCUTEIIHHO NMPSIMOH (TOYKH) U
YTO Takoe OCh (LEHTP) CHMMETPUH (PUTYDBI;

MIPUBOIUTE IPUMEPHI PUTYP, 00IaTAFOIIIMX OCEBOM
(ueHTpaIbHOW) CHMMETPHEH, a TAKXKe MIPUMEPHI OCEBOU U
IIEHTPAIBHON CHMMETPHI B OKpY’KaroIel Hac 00CTaHOBKeE.

Iaomaane

14

4 yaca

OOBsACHATh, Kak IPOU3BOAUTCS H3MEpPEHHE IIIoIaaei
MHOTOYI'OJIbHUKOB, KaKM€ MHOTOYIOJbHUKHM Ha3bIBAIOTCS
PaBHOBEJIMKMMH M KaKHe PaBHOCOCTaBJIEHHBIMU;
(GbopMynupOBaTh OCHOBHBIE CBOWCTBAa IUIOMIAIEH W
BBIBOAMTH C UX TOMOIIBIO  (QOpMyINBl  IIIoOLIa el
NpsIMOYTOJIbHHKA,  [apajyielorpaMMa,  TpeyroJibHHKa,
Tpaneuuy;

¢dbopMynupoBaTh U JI0Ka3blBaTh TEOpEMY 00 OTHOLIEHHU
IUIONIA/IEH TPEYTOJIBHUKOB, UMEIOIUX 10 PABHOMY YTIIY;
dbopMynupoBaTh U J0Ka3biBaTh TeopeMmy lludaropa u
o0paTHyI0 ei; BbIBOOUTH (Gopmyny ['epoHa asisi Miomaau




TPEYrOJIbHUKA;

pemarh 3aJayd  Ha BBIYMCIEHUE U JOKA3aTeNlbCTBO,
CBsi3aHHBIE C (opMylnaMu IUIOmaJed M  TeopeMoi
[Tugaropa.

Ilono0HbBIE TPEYroJIbHUKHI

19

6 yacoB

OOBSCHATH MOHATHUS MPOMOPIMOHATEHOCTH OTPE3KOB;
(hopMyIHpOBATH OIpEeNeHHs TOJOOHBIX TPEYTOJIHHUKOB H KO-
a¢durenTa noaoous;

(hopMyIIMpoBaTh U JOKA3BIBATH TEOPEMBI: 00 OTHOIIICHUH
TUIOIIAJICH MOIOOHBIX TPEYTOJIBHUKOB, O MPU3HAKAX MOA00US
TPEYTOJNIBHUKOB, O CPEeTHEN JTMHUN TPEYTOJIbHHUKA, O
NepeceyeHny MeNaH TPEYTOJIbHUKA, O MIPOIOPLIMOHATIBHBIX
OTpe3Kax B MPSMOYTOIHLHOM TPEYTOIbHUKE;

0OBACHATD, YTO TAKOE METOJ] ITO00US B 337a4axX Ha MOCTPOCHUE,
Y IPUBOJUTH MTPUMEPHI IPUMEHEHHSI STOTO METO/1A;
0OBACHATDH, KaK MO>KHO HCIIONIb30BaTh CBOMCTBA MOAOOHBIX
TPEYrOJbHUKOB B H3MEPHUTENHHBIX Pa00Tax Ha MECTHOCTH;
0OBACHATD, KaK BBECTHU IOHATHE MOJO0OHS AJIS1 TPOU3BOJILHBIX
uryp;

(hopMyIHPOBATH ONIPEAETICHHS U WILTIOCTPUPOBATH MTOHITHS
CHHYCa, KOCHHYCa ¥ TAHI'€HCA OCTPOTO yIJIa IPSMOYTOJIEHOTO
TPEYTOJIbHUKA;

BBIBOJIUTH OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO U
3HAYEHUS CUHYCa, KOCUHYCa U TaHTreHca i yrioB 30°, 45°,
60°;

peliaTh 3a/1a4u, CBSI3aHHbIE C TTOJ00HUEM TPEYTOIBHUKOB, M
BBIYUCIICHUS 3HAYCHUI TPUTOHOMETPHUYECKIX QYHKIIMH
WCTOJIH30BATh KOMIIBIOTEPHBIE IPOTPAMMBI

OKpy:KHOCTH

17

5 yacoB

HUccnenoBath B3aMHOE pacloioXeHUE TIPSMOM U OKPYKHOCTH;
(hopMynHpOBaTh ONPEETICHNE KacaTeIbHOH K OKPYKHOCTH;
(hopMyIHPOBATE M TOKA3BIBATh TEOPEMBI: O CBOMCTBE
KacarelbHOM, O TIPU3HAKe KacaTeabHOH, 00 oTpe3Kax Kaca-
TEBHBIX, TPOBENEHHBIX U3 OHOM TOYKH;

(hopMyIHpOBaTh MOHATHA HEHTPAILHOTO yIila U TPagyCHOR
MEpBI IyTH OKPY>KHOCTH;

(hopMynHpOBaTh U I0KA3bIBATH TEOPEMBI: O BIIMCAHHOM YTJIE, O
MIPOU3BEJICHNN OTPE3KOB MEPECEKAOIINXCS XOP;




(hopMyIIMpOBaTh U JOKA3BIBATH TEOPEMEI, CBSI3aHHBIC C
3aMe4aTeNIbHBIMUA TOYKAMH TPEYTOJIbHHUKA: O OUCCEKTpUCE yIa
1, KaK CIIE/ICTBUE, O TIepECedeHIH OUCCEKTPHUC TPEYTOIHHIKA;
0 CEepEeIUHHOM MEPIEHIUKYIIPE K OTPE3KY U, KaK CIEACTBHUE, O
IIEpECEYEHNH CEPEANHHBIX NEPIIEHIUKYIISIPOB K CTOPOHAM
TPEYTOJbHUKA;

0 MepeceueHnH BBICOT TPEYTOIbHUKA; (OPMYIHPOBATH
OIpEJCIEeHUs OKPY>KHOCTEH, BIUCAHHON B MHOTOYTOJIbHUK U
OIMCAaHHOM OKOJIO MHOTOYTOJIbHUKA;

(hopMyIHPOBATH U IOKA3BIBATh TEOPEMBI: 00 OKPYKHOCTH,
BIIMCAHHOMN B TPEYTIOJIbHUK;

00 OKPY>KHOCTH, OTTMCAHHOHN OKOJIO TPEYTOJILHUKA,

0 CBOWCTBE CTOPOH ONMMCAHHOTO YETHIPEXYTOIBHUKA;

0 CBOICTBE YITIOB BIMCAHHOIO YETBIPEX yrombuuka;

peaTh 3a4a4u Ha BbIYUCIICHUE, 10Ka3aTCIbCTBO U ITOCTPOCHUE, CBA3AHHBIC C
OKPYXHOCTBIO, BMUCAHHBIMHA U OIMMCAHHBIMU TPEYTOJIbHUKaMU 1 ‘IeTBIpéXyTOIILHI/IKaMI/I;
HUCCIICI0BAaTh CBOMCTBa Kombnrypaum‘z’[, CBSI3aHHBIX C OKPY)KHOCTBIO, C IIOMOIIBIO
KOMIIBIOTEPHBIX MPOrpamMm

5 IToBTOpEHHE 4 1 yac 3HaTh MaTepual, U3yuYeHHBIN B Kypce MaTeMaTHUKH 3a 8 KIiacc.
Bragers o0mmM npueMoM petieHus 3a1ad.
YMETb NPUMEHSTh NIOJIYYEHHbIEC 3HAHUS HA IPAKTHKE.
HTroro 68 20
9 kanacc
Ne i/ Ha3zBanmue pasngena KosmmuectBo Heypounas OcHOBHBbIE BUABI 1€eSITEJIbHOCTH
4acoB AeATeJIbHOCTh
1 BeKTOpr 8 2 yaca DopMynHUpOBaTh ONPEAETICHUS H WITIOCTPHUPOBATh MOHATHUSI BEKTOPA, €0 AJTHHbI, KOJTUTMHEAPHBIX 1
PaBHBIX BEKTOPOB; MOTUBUPOBATHL BBEACHUC TOHSTHH 1 HeﬁCTBHﬁ, CBSI3aHHBIX C BEKTOpaMU
COOTBETCTBYIOIIIUMHU IPUMEPAMH, OTHOCAIIUMHUCA K d)I/BPI‘-ICCKI/IM BEKTOPHBIM BCIIUYHUHAM;
TIPUMECHATH BEKTOPBI K HCﬁCTBHﬂ HaT HUMH IIPU PEIICHUHU T€OMETPUYCCKUX 3a1a4
2 Metoxa KOOpAUHAT 10 3 yaca OOBSICHATH U WITFOCTPUPOBATh MOHATHA NPSIMOYTOJIbHOW CHCTEMBbI KOOPJIMHAT, KOOPAWHAT TOUKHU U
KOOpAuHAT BEKTOpa,
BBIBOAUTH U UCIIOJIB30BAaTh NPU PEUICHUH 3ada4 q)OpMyJ'IBI KOOpAUHAT CEPECAUHBI OTPE3Ka, NITUHBI
BEKTOPa, PACCTOSIHUSL MEX/1y JIByMsl TOUKAMHU YPaBHEHHUSI OKPYKHOCTH U NIPSAMOM
3 Co0OTHOLLIEHU A MeKA1y CTOPOHAMHU U YITIaMH 11 3 gyaca (I)OpMyJ'll/lpOBaTb 1 AWUTIOCTPUPOBATH OIIPEACICHUA CHHYCA, KOCUHYCA, TAHI'CHCA U KOTAHI'CHCA YIJIOB
Tpeyroabnuka. CKajaspHoe Npou3BeaeHne or 0 1o 180°%
BeKTOpOB BBIBOAUTH OCHOBHOE€ TPUT'OHOMETPHUYECCKOE TOXKIACCTBO U (bOpMyJ'IBI NPUBEIACHNSA,
(hOpMyITHpOBATh U J1I0KA3bIBATh TEOPEMbI CHHYCOB U KOCHHYCOB, IIPUMEHSTh UX IIPU PEUICHUH Tpe-




YTOJIbHHKOB;

O00BCHATD, KaK UCIONB3YIOTCS TPUTOHOMETpHUYECKUE (GOPMYIEI B H3MEPUTEIBHBIX padoTax Ha
MECTHOCTH;

(hopMyITHPOBaTh ONMpeeIeHNs yIIa MeXIY BEeKTOpaMHU U CKaIIPHOTO MIPOU3BEICHIUSI BEKTOPOB;
BEIBOZIUTH ()OPMYITY CKaJIIPHOTO IIPOH3BECHHS Yepe3 KOOPAHHATEI BEKTOPOB;

(hopmynupoBath 1 000CHOBBIBATH YTBEPHKICHHUE O CBOHCTBAX CKAIPHOTO MPOU3BEICHHUS;
HCIIONb30BaTh CKATSIPHOE IPOU3BEICHIE BEKTOPOB IIPU PEIICHUH 3a1ad

OnNuHa oKpYyXXHOCTU U NnoLwaab
Kpyra

12

4 yaca

dopMynupoBaTh onpeeIeHne NPaBmIbHOI0 MHOTOYTOJIBHHUKA; (hOPMYIMPOBATh U 10Ka3bIBaTh
TeopeMbl 00 OKPY)KHOCTSIX, OITCAHHOW OKOJIO MPAaBUIILHOTO MHOTOYTOJIbHUKA U BITUCAHHOM B HETO;
BBIBOJMTD M HCIIONB30BATh (DOPMYITBI TSl BBIYMCIICHHUS IUIOMIAAN IPABUIIBHOTO MHOTOYTOJIbHUKA, €ro
CTOPOHBI U pajinyca BIIMCAHHON OKPY)XHOCTH;

peliaTh 3a1a4K Ha IIOCTPOCHUE MPABHIIBHBIX MHOTOYTOJIbHUKOB; OOBSICHSTh MOHATHS [UTHHBI
OKPYKHOCTH U IUIOIIAIH KPYra; BBIBOAUTH (OPMYITBI ISl BBIYMCICHUSI JUTHHBI OKPY)KHOCTH H JUTHHBI
JTyTH, TUTOLIAIM KPYyTa U IUIOIMIAAN KPYTOBOTO CEKTOPa;

NIPYMEHSTH 9TH (HOPMYIIBI IIPH PEIIeHUH 3a1ad

JIBuKEHUS

2 yaca

OOBACHSTH, YTO TAKOE OTOOPAXKEHHUE INIOCKOCTH Ha ce0sl M B KAKOM CITydae OHO Ha3bIBaeTCs
JIBHKEHHEM ITIOCKOCTH;

00BSCHATH YTO TAKOE OCEBasi CHMMETPHS, IEHTPaIbHas CHMMETPHSI, apaJIeNbHbII HEPEHOC 1
MOBOPOT;

000CHOBBIBATh, YTO 3TH OTOOPaXKEHHsI INIOCKOCTH Ha CEOs SIBIAIOTCS ABIKCHHAMH;

OOBACHSTH, KAKOBA CBSI3b MEXy JABIDKCHUSIMH U HATIOXKCHUSIMH; HIITIOCTPUPOBATh OCHOBHEIE BUJIBI
JIBHXKEHUH, B TOM YHCIIE C TOMOLIBIO KOMITbIOTEPHBIX IPOrpPaMM.

HauyanbHble cBegeHus U3
cTepeomMeTpum

2 yaca

OOBSICHATD, UTO TAaKOE MHOTOTPaHHUK, €r0 rpaHu, pEOpa, BEPLINHEI,
JHUaroHaliu, Kakon MHOT'OTpaHHUK HAa3bIBACTC BBIITYKJIBIM, YTO TAKOC JI-
yrojbHas Mpu3Ma, e€ OCHOBaHUs, OOKOBbIC TPAHU U OOKOBBIC pEOpa, Kakas
npu3Ma Ha3bIBAaeTCs MPSMON U KaKasi HAKJIIOHHOM, YTO TaKOe BBICOTA
MPU3MBI, Kakas PU3Ma Ha3bIBACTCS MapaIeenUIe/ oM 1 Kakoi mna-
pauIesenuIe]] Ha3bIBACTCsI MPSIMOYTOJIBHBIM;

(hopMyITUpOBaTh U 000CHOBBIBATH YTBEPKACHUS O CBOMCTBE TUArOHAIeH
napauiesyienuIea v 0 KBaapare TUaroHaiy mpsiMoyrojbHOTO
napaienenune/na;

OOBSICHATH, YTO TakO€ 00BEM MHOTOTPAHHUKA; BHIBOAUTH (C TOMOIIIBIO
npuniuna Kasaasepn) hopmyiry o0bEMa MpSIMOYyTOIHHOTO
napajienenuIesna;

OOBSCHSITh, KAKOW MHOTOTPAHHUK HA3bIBACTCS MUPAMUJION, YTO TAKOE
OCHOBaHUe€, BepIINHA, OOKOBEIE TpaHu, OOKOBBIE PEOpa U BHICOTA
MUPaMHUJIBI, KaKasi TMpaMuia Ha3bIBAeTCs PABUIIBHOM, YTO TaKOE
arnoemMa MPaBUWILHOM MUPAMHUIIBI, IPUBOIUTH (GOPMYITy 00BEMA
TTUPaAMHU/IBL;

OOBSACHSTH, KAKOE TENIO Ha3bIBACTCS UIMHAPOM, YTO TAKOE €ro OCh,
BBICOTA, OCHOBAHMUSI, paAyc, OOKOBas IOBEPXHOCTH, 00pa3yIoIue, pas-
BEpTKa OOKOBOM MOBEPXHOCTH, KAKUMH (DOpMyJIaMH BBIpaskatoTcsi 00bEM




¥ TUTIOMIAIb OOKOBOM MOBEPXHOCTH MIJIMHAPA; OOBSICHITH, KAKOE TEJIO
Ha3bIBACTCS KOHYCOM, YTO TAKOE€ €ro OCh, BHICOTA, OCHOBaHUE OOKOBast
TTOBEPXHOCTh, 00pa3yroIue, pa3BéPTKa OOKOBOM MOBEPXHOCTH, KAKIMH

(I)OpMyIIaMI/I BBIPAXKAIOTCS 00BEM KOHYCA H ILIONaab OOKOBOM TOBEPXHOCTH; OOBSICHATH, KaKas
MOBEPXHOCTH Ha3bIBaeTCs Chepoil M KaKoe TEI0 Ha3bIBACTCS IIAPOM, YTO TAKOE PAAUYC U AUAMETD
chepsl (1apa), KaKumMu GOpMyIaMHU BBIPaXKaOTCS 00bEM I1apa U IIomanb cdhepbl; H300paxarb 1
pacro3HaBaTh Ha PUCYHKaX NPH3MY, apaulelenHIIeH, MTHPaMUY, LHIHHAD, KOHYC, [ap

7 00 akcuomMax mIIAHUMETPUHU

1 gac

BocnpousBoauts GOpMYIHPOBKH ONpEeTeHUH, aKCHOM, TEOPEM;
KOHCTPYHUPOBATh HECIIOKHbIE ONPENETICHHUS CaMOCTOSTEIbHO.
BocnpousBoauts GOpMYIHPOBKH U 10Ka3aTeNbCTBA H3YUYEHHBIX TEOPEM,
NPOBOANTDL HECIIOKHBIE J0KA3aTEIbCTBA CAMOCTOATENILHO, CChLIATHCS B
xoJlc 000CHOBaHUI Ha ONPEAEIICHUS], TEOPEMBI, AKCHOMBI.

8 IloBTOpeHnue

3 yaca

3HaTh MaTepHal, U3y4yeHHbIH B Kypce reoMeTpuu 3a 9 kiacc. Brnaners
00IIMM NIPUEMOM pEIICHUS 3aad.

Hrtoro
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I'eomeTrpnueckue purypni

@Durypsl B reOMEeTPUM U B OKPYKAKOIIEM MHpe
I'eomeTrpuueckas gurypa. @opmupoBaHre IPEICTaBICHUNA O METANIPEIMETHOM MOHITUU «PUTYpay.

Touka, TUHUS, OTPE30K, MPsIMas, JIyd, IOMaHasl, IIIOCKOCTh, YToJl, OUCCEeKTpHUca yria u €€ CBOMCTBA, BUABI YITIOB, MHOTOYTOJLHUKH, KPYT.
OceBas cummeTpus reomeTpudeckux ¢uryp. LleHtpanbHas cuMMeTpus reoMeTpUdYecKux Guryp.

MHOroyrojJbHUKH

Conep:xxanmne y4eO0HOro Kypca

MHOI‘O}’FOJ’IBHI/IK, €ro 3JIEMEHTHI U €ro CBOMCTBA. Pacrio3HaBanne HCKOTOPBEIX MHOI'OYI'OJIbHHUKOB. BblnyKJZble U HeebvlnyKjivle MHO20Y20JIbHUKU.

IIpaBuIbHBIE MHOTOYTOJIBHUKHY.

Tpeyronbauku. BeicoTa, Meauana, OUCCEKTpUCa, CPEIHSS JIMHUS TPEYroibHUKA. PaBHOOEIPEHHBIN TPEYrONIbHUK, €TO CBOMCTBA M MPU3HAKH.
PaBHOCTOpOHHMI TpeyroinbHUK. lIpsAMOYTOJIBHBINA, OCTPOYTOJIBHBIN, TYIOYTOJIBHBIA TPEYrojibHUKM. BHemHue ymiel TpeyroinpHuka. HepaBeHCTBO

TPEYTOJIbHUKA.

Yersipéxyronpuuku. [lapamienorpamm, poMO, MpsIMOYTOJBHHMK, KBaJaparT, Tpamenus, paBHoOenpeHHas Tpameuus. CBOWCTBa M MPHU3HAKH

napaJjiesniorpamMmma, pomoa, npsiMoyroibHHUKA, KBapara.

OKpyKHOCTB, KpPyr

OKPY)KHOCTB, KpYI, UX JJICMCHTHI U CBOP’ICTBa; HCHTPAJIbHBIC W BIIMCAHHBLIC YIJIBI. KacarenwHas u cekyuyasl K OKPY>KHOCTH, Ux ceolicmea.
Brmcannbpie 1 onmucaHHBIS OKPYXHOCTH JIs1 TPCYT'OJIbHUKOB, llen/lblpé)CyZOJZbl—lLlK'O@, npasujlbHoblx MHO20Y20/IbHUKOB.

I'eomeTpuueckue ¢purypsl B mnpocTpancTBe (00bEMHBIE TeJ1a)




MHnozozpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS ¢ PA3HLIM NOJOJMCEHUEM U Koauvecmeom epareti. IlepBUUHbIE NPEACTaBICHUS O
nupamu/ie, napauienenunesae, npusme, chepe, mape, HUIMHAPE, KOHYCe, UX JIeMEHTaxX M MPOCTEHIINX CBOWCTBAX.

OTHowmeHust

PaBencTBoO (puryp

CBolicTBa paBHbIX TPEYrojibHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJBbHUKOB.

ITapaie bHOCTB NPAMBIX

[IpusHaku u cBolicTBa NapajuIeNbHBIX OPAMbIX. Akcuoma napannenviocmu Eexnuoa. Teopema Paneca.

IlepnenauKy/JasipHbie IPAMbIE

[Ipsimoii yron. Ilepnennukynsp k npsmoil. Haxionnasi, npoekuusa. CepequHHbIN NeprneHaukynsip K otpesky. Ceoiicmeéa u npusHaxu
nepneHoOUKyIAPHOCIUL.

Ilooooue

IIponopyuonanvnvie ompesku, nodooue guzyp. Ilooobnvie mpeyeonvruxu. Ilpuznaxu nooodus.

B3aunmHoe pacnoJioxkeHHe NPSMOI U OKPYKHOCTH, 08YX OKPYHCHOCEU.

HN3mepenus v BbIYHCICHASA

Beau4uHsbl

[lonsitue Benuuunsbl. nnna. M3mepenne qymebl. Equnune! namepenus JUMHbL. Bennunna yria. I'pagycHas mepa yra.

[TonsiTre o mmomaau miockoi Gurypsl u e€ cBoricTBax. M3mepenue miomaaeii. EnuHAIBI n13MepeHus M0 Iu.

[Ipeacrasnenue 06 06bEMe U ero cBoiicTBax. M3mepenue oobéma. Enunuist usmepenus 00bEMOB.

HN3mepenusi M BbIYHMCICHUSA

WHcTpyMeHTBl 11 U3MEpPEHMM U IOCTPOCHMM; M3MEPEHUE M BBIYHUCIEHHE YIVIOB, JJIUH (pacCcTOsSHUI), Iulomaned. TpUroHOMETpUYECKUe
(GYHKIMH OCTPOTrO yIiia B MPSIMOYTOJIBHOM TPEYTOJbHUKE Ipuconomempuueckue QyHkyuu mynozo yida. BeldMcIeHHE 3JEMEHTOB TPEYTrOJbHHUKOB C
MCTIOJIb30BAaHUEM TPUTOHOMETPUYECKHX COOTHOIICHUH. POpMysbl IUIOMAAM TPEYroJbHUKA, MapajulesiorpaMMa U €ro YacTHBIX BUAOB, (OPMYIbI
JUTMHBI OKPYXKHOCTH U TuToIaau kpyra. CpaBHeHHE U BRIYHCIICHHE TUTomiaaei. Teopema [Tudaropa. Teopema cunycos. Teopema xocumnycos.

Paccrosinus

Paccrosinue Mexay Toukamu. PaccTosiHue OT TOUKH 10 IPsIMOit. Paccmosinue mexcdy gueypamu.

I'eomeTpruyeckHe NOCTpOEHUSA

['eomeTpHrueckre NOCTPOSHUs Ul WILTFOCTPALIMM CBOMCTB T€OMETPUUYECKUX (QUTYP.

WHCcTpyMeHTBI 1711 TOCTPOEHUI: IUPKYIIb, JUHENKA, YTOIbHUK. [Ipocmetiwue nocmpoenus yupkyiem u JUHetKol.: nocmpoeHue OUccekmpucol
yena, nepneHOUKYIApa K npsimoul, yend, pasHo2o OaHHOMY,

Ilocmpoenue mpey2016HUKO8 NO MPEM CIOPOHAM, 08YM CHIOPOHAM U Y21y MeNCOY HUMU, CHOPOHE U 08YM NPULEHCAUUM K Hell YelaM.

enenue ompeska 6 0anHOM OMHOWEHUU.

I'eomeTpnueckue npeodpazoBaHusi

IIpeoOpa3zoBanus



[NonsiTne npeobpazoBanus. [IpencraBienne o MeTanpeAMETHOM MOHATHN «IIpeoOpazoBanue». [looodue.

JABukeHust

OceBast ¥ IGHTpaJIbHAS] CAMMETPUS, 1080POM U NAPALIeNbHblLU nepeHoc. Kombunayuu 0sudiceHull Ha NIOCKOCMU U UX C80UCMEA.

BekTOpbl U KOOPAMHATHI HA MJIOCKOCTH

BekTopbl

[lonsiTue BekTopa, NEHCTBUS HAJ BEKTOPAMH, WCIOJIb30BaHHE BEKTOPOB B (DH3HKE, paziodiceHue 6eKmopa Ha cOCmasisawujue, CKAIAPHOe
npoussedeHue.

Koopaunarspl

OCHOBHBIE TIOHATUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamuel cepeounvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6ekmopog u KOOpOUHam OJis peueHus npoCmeuuux 2eoMempudeckux 3a0ay.

Hcropusa maremaTtuku

BosHuknosenue mamemamuku xax Hayku, smanst eé pazgumus. OcHo8Hble pazoenvl Mamemamuky. Bvidaowuecs mamemamuky u ux 6Kiao 8
paseumue HayKu.

beckoneunocms mHoocecmsea npocmuix yucen. Hucia u onunel ompeskos. Payuonanvhvie uucna. IllompebHocms 6 uppayuoHaiIbHbIX YUCTAX.
Ulxona Iughacopa

3apoorcoenue ancebpvl 6 Heopax apugpmemuru. An-Xopezmu. Poowcoenue Oyxeennou cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus
B0ONPOCA O HAXONHCOEHUU OopMYN KOpHel aneedpaudeckux ypaeueHuti cmeneueti, oonvuux uemwvipéx. H. Tapmanvs, /Joc. Kapoano, H.X. Abenv,
I.1anya.

llosenenue memooa Koopounam, no38oNAIOUWE20 NePesoOUmMb ceomempuieckue 00beKkmyl Ha A3bIK anceopwl. Ilosenenue epaguros gynxyuii. P.
Hexapm, I1. @epma. Ilpumepsvl pa3iuyHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Illuzanckoeo (@ubonauuu) o kpoauxax, yucia Puobonawyu. 3adaua o waxmamuou docke. CX00UMOCMb 2eoMempudecKoll
npozpeccuu.

Hcmoxu meopuu sepossmuocmeti: cmpaxosoe oeno, azapmuule uepwl. 11. @epma, b.Ilackanw, A. bepuyanu, A.H.Konimozopos.

Om 3emnedenus k ceomempuu. [lugpazop u e2o wikona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue npasuibHbLIX MHO20Y20TbHUKOS.
Tpuccexyus yena. Keaopamypa xkpyea. Yoeoenue xyboa. Hcmopus wucna . 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep, H.H.Jlobauesckuil.
Hcmopusa namozeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWE20 MUPA.

Acmponomus u eeomempus. Ymo u kax y3uanu Aumaxcaeop, pamocgen u Apucmapx o pasmepax Jlynul, 3emau u Connya. Paccmoanua om
3emau 0o Jlynet u Connya. Hzmepenue paccmosnusi om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuru. J1.2unep. H U Jlobauesckuii, I1.J1. Yeoviues, C. Kogsanesckas, A.H.Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hasueaykux HAyK, passumue poccuiickoeo groma, A.H.Kpviios.
Kocmuueckas npoepamma u M. B. Kenowiu.



IInanupyemble pe3yjbTaThbl OCBOEHHS Y4eOHOT0 Kypca
JInuHOCTHBIE pPe3yJbTaThl:
1) bopMupoBaHrEe OTBETCTBEHHOTO OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH O0Y4YaOIIMXCA K CAMOPAa3BUTHUIO U cCaMO00pa30BaHUIO Ha
OCHOBE MOTHBAIIMU K O0YUCHHIO ¥ IO3HAHUIO, BEIOOPY NalbHEHIIero oopa3oBanus Ha 6a3e OPUSHTHPOBKHU B MUpe TIpodeccHii U IpodheCCHOHATBHBIX
MPEOYTCHHI, 0CO3HAHHOMY ITOCTPOCHUIO HHANBUAYAIbHOI 00pa30BaTeIbHON TPAEKTOPUU C YIETOM YCTOWYHMBBIX MO3HABATEIHHBIX HHTEPECOB;
2) (hopMupOBaHUE IEIIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOU MPAKTUKU;
3) bopMupoBaHHUE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMH U MJIaIIIMMHU B
00pa3oBareIbHOM, 00IIECTBEHHO MOJIE3HOH, YIeOHO-UCCIIEe0BATELCKOM, TBOPUECKON U JPYTHX BUJIAX ACATEIHHOCTH;
4) yMeHUe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOM M MHCbMEHHOM pedn, TOHUMaTh CMBICII ITOCTaBICHHOH 3a1a4H, BEICTPanBaTh
apryMEHTAITUIO, TIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI;
5) KpUTHYHOCTH MBIIICHUS, YMEHUE PACTIO3HABATH JJOTMUYECKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIUYATh TUIIOTE3Y OT (aKTa;
6) KpeaTUBHOCTH MBIIIUICHUS, MHUITNATHUBY, HAXOMIYHMBOCTh, aKTHBHOCTH P PEIIICHHH TCOMETPHUSCKHX 3a71a4;
7) yMeHue KOHTPOIUPOBATH MPOIECC U Pe3yabTaT y4eOHON MaTeMaTHUeCKOH e TeIbHOCTH;
8) crtocoOHOCTH K AMOIMOHAIEHOMY BOCTIPHUSATHIO MaTeMAaTHICCKUX 0OBEKTOB, 3a/1a4, PEeIICHUH, PacCyKICHUI;
MeTtanpeaMeTHble:
Pezynamuenvle pe3yiomameot.
YMEHHE CaMOCTOSITEIHHO TUIAHUPOBATh ATbTePHATHBHBIC TyTH JOCTHKCHHUS 11eJIei, 0CO3HAHHO BBIOMpaTh Hanbomee 3 PeKkTUBHBIE CIOCOOBI peIICHUS
y9eOHBIX M ITO3HABATEIBHBIX 3a/1a9;
YMEHHE OCYIIECTBIATH KOHTPOJIb [0 PE3YyIbTaTy U CIIOCO0Y ACHCTBYS Ha YPOBHE MPOU3BOJIBHOTO BHUMAHUS M BHOCUTH HEOOXOAMMBIE KOPPEKTHUBHI;
yMEHHUE aJIeKBaTHO OIEHUBATH MPABWJILHOCTD MJIM OIMTMOOYHOCTh BHITIOJHEHUS YIeOHOU 3a/1auu, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILCHUS;
MMOHUMAaHHUE CYIITHOCTH aITOPUTMUYECKUX MPEANMUCAHNN U YMEHHUE JCHCTBOBATh B COOTBETCTBUHU C MIPEAJIOKEHHBIM aJITOPUTMOM;
YMEHHE CAMOCTOSATEIBHO CTAaBUTH IIEIH, BRIOMPATH U CO3/1aBaTh AJTOPUTMBI JUISI PEIICHUsT Y4eOHBIX MaTEMaTHIECKUX MTPOOIIeM;
yMEHUE TUIaHUPOBATh U OCYIIECTBIIATH ICSITEIIbHOCTD, HAITPABICHHYIO HAa PEIIEHUE 3a/1a4 UCCIIEI0BATEIbCKOTO XapaKkTepa;
Ilo3nasamenvbhbie pe3yibmamet.
OCO3HAHHOE BJIAJICHUE JIOTUYECKUMH JICUCTBHSIMU OTIPE/ICTICHUS MTOHATHH, 0000IIEeHNS, YCTAHOBJICHHSI aHAJIOTHH, KJIaCCU(pUKAIIMK HAa OCHOBE
CaMOCTOSITEIILHOTO BBIOOpA OCHOBAHUH M KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;
YMEHHUE YCTaHABIMBATh IPUIMHHO-CJICACTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3aKIIIOUeHHE (MHIYKTUBHOE, JEAYKTHBHOE | 110
aQHaJIOTUH) U BBIBOJIBI;
YMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA, MOJICITH U CXEMBI JUISI pEIIeHUsT yUeOHBIX U MTO3HABATCIIBHBIX
3a7a4;




(dbopmupoBaHKE U pa3BUTHE Y4eOHOM 1 00IENOIB30BATEIHCKONH KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX
texnosioruit (MKT-komMneTeHTHOCTH);

(dbopmMHpoBaHUE TIEPBOHAYAIBHBIX MTPEICTABICHUN 00 HIESX U O METO/IaX MaTEMATUKN KaK YHUBEPCAJIHHOM SI3bIKE HAYKH U TEXHUKH, CPEACTBE
MOJIETUPOBAHUS SIBICHHUI U IPOIECCOB;

YMEHHE BHJIETh MATEMATHYECKYIO 3a7]ady B KOHTEKCTE MPOOIEMHOM CUTYalllu B IPYTHX IUCHUILINHAX, B OKPYKAIOLICH KU3HH;

YMEHHE HaXOUTh B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUIO, HEOOXOAUMYIO JJIsl PEIICHUSI MaTeMaTUYECKUX MPOOJIeM, U IPEICTABIATh €€ B TOHSATHOU
(dbopMe; IPUHUMATH PEIICHUE B YCIOBUSAX HETIOTHOW M H30BITOUYHOM, TOUHOW U BEPOSITHOCTHON MH(POPMAIUH;

yYMEHHE MOHUMATh U UCIIOJIB30BaTh MATEMATHYECKHUE CPEJICTBA HATJISAHOCTH (PUCYHKHU, YEPTEKU, CXEMBI U JIp.) AJIsl WLTIOCTPALIUU, HHTEPIPETAI|H,
apryMeHTaIluH,

YMEHHE BBIBUTATh THIIOTE3bI IPU PEIICHUH YUeOHBIX 337a4 U TOHUMATh HEOOXOANMOCTh X TPOBEPKHU;

YMEHHE IPUMEHSATh MHIYKTHBHBIE U JICTyKTUBHBIE CTIOCOOBI PACCYXKICHUH, BUACTh Pa3InYHbIC CTPATETHN PEIICHUS 3a/1a4;

Kommynuxamugnsle pe3ynbvmansl’

YMEHHE OpPTraHU30BHIBATh YUEOHOE COTPYTHIUUECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTEIIEM H CBEPCTHUKAMHU: OTIPEIEISTh [ENH, pAaCTIpeIeTsITh
(GYHKLIMHU ¥ POJIM YUACTHUKOB, 00IIHE CITOCOOBI paboTHI;

yYMEHHe paboTaTh B TPYIIE: HAXOAUTH 00IIee pelIeHne 1 pa3peniaTb KOH(GIUKTH Ha OCHOBE COTJIACOBAHMUS IMTO3UIMN U yUeTa HHTEPECOB,

CIIyIIaTh MapTHEPA;

(bopMyTHpOBaTh, APTYMEHTUPOBATh U OTCTAWBATH CBOE MHEHUE;

IIpeaMeTHBIE pe3y/bTaThI:
BbINyCKHUK HAYYHTCS:

I'eomeTpuueckue purypsol

e Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Dueyp;
U36/1€Kamv, UHMEPRPEMUpPOB8aAmy U NPeodpaA306bi8aAMb UHPOPMAYUIO O 2OMEMPULECKUX uU2ypax, NPeocmasieHHYI0 Had Yepmelcax,
NPUMeHAMb 2eoMempuyecKkue Qakxmol 015 peuleHus 3a0ad, 8 MOM ducie, npeononazaouux HeCKOIbKO Ud2o8 peuleHus;
Gopmynuposams 6 NPOCMEUWUX CIYUASX CBOUCMBA U NPUSHAKU (ucyp;
00Ka3bI8AMb 2e0MempuUiecKue YmeepHcoeHUsl,

®  grademv CMAHOAPMHOU Kiaccugurayuel nIoCKuUx pueyp (mpeyeorbHUKo8 u 4emvlpéxy2oibHUKOB).
B noBceaHeBHOI ;KU3HU U IPH W3YyYeHUH JAPYTHX MPeIMETOB:

®  UCNONBL3068AMb CEOUCBA 2eOMEMPULECKUX huyp 011 peuleHus 3a0ay NPAKmuyecko2o Xapakmepa u 3a0a4 U3 CMeNHCHbIX OUCYUNTIUH.
OTHomeHnnst



e  Onepuposamv NOHAMUAMU: PABEHCMBO  (ueyp, paeuvie QuUIYPbl, PABEHCMBO  MPEY2OIbHUKOS,  NAPATIENIbHOCIb  NPAMBIX,
NepneHOUKYIAPHOCMb NPAMbBIX, Yeibl MelcOy NPAMbIMU, NePNeHOUKYIAp, HAKIOHHAS, NpoeKyus, nooodue @ueyp, nooobnvie ¢hucypsl, nodobOHbvle
MpeyeoNbHUKU,

®  npumensamv meopemy Paneca u meopemy 0 npONOPYUOHAILHLIX OMPE3KAX NPU peuenuy 3a0ay;

®  Xapakmepuso8ambs 83aUMHOE PACNONO0NHCEHUE NPAMOLL U OKPYHCHOCIU, 08YX OKPYHCHOCELL.

B noBceaHeBHOIi ;KM3HH M MIPH U3YYe€HUH IPYTHX MPeIMETOB:

®  UCNONBL306AMb OMHOUIEHUS 0I5l peuleHUs 340ad, B03HUKAIOUUX 68 PeAbHOU HCUSHU.
H3mepeHust 1 BbIYMCIEHUS

e  Onepuposame npedcmagienusmu o OnuHe, niowaou, oovéme kax eeruuunamu. llpumenamo meopemy Ilugazopa, gopmynwr niowaou,
00bEMa npu peuteHUuU MHO20UWA208bIX 3A0a, 8 KOMOPbIX He 8Ce OAHHbLE NPeOCMABNeHbl A6HO, A MPeOyIom BbIYUCTIEHU, ONePUPO8ams 6oiee WUp OKUM
KOIU4eCmeom opmyn OnuHbl, NI0UA0U, 00bEMA, BLIYUCTAMb XAPAKMEPUCMUKU KOMOUHAYULL pucyp (OKpYICHOCMEN U MHO20Y20JIbHUKOB) BbIMUCTISAMb
PAcCmoanus Mexcoy Queypamu, npuUMeHsms mpuzoHomempuyeckue @opmyist 0Jisl 6bIYUCTEHUL 8 D0JIee CLONCHBIX CIYUASX, NPOBOOUMb BbIYUCTEHUs HA
OCHOB€ PABHOBEIUKOCMU U PABHOCOCIABIEHHOCTIU,

®  1POBOOUMb NPOCMbLE BLIUUCTEHUSL HA O0BEMHBIX MeNax,

o dopmyruposams 3a0a4u HA 8bIYUCTEHUE OTUH, NIOWAOel U 00BEMOB U peuamn Ux.

B noBceaHeBHOI ;KU3HU U NIPH U3yYeHUH JAPYTHX MPeIMETOB:

®  1POBOOUMb GbIUUCTCHUS HA MECIHOCMU,

®  npuMeHAMb POPMYIbL NPU BIYUCTEHUSX 8 CMENCHBIX YUeOHbIX NpeOMemax, 8 OKpytcarouell OelCmaumenbHoCmu.
leoMeTpuUecKre MOCTPOEHUsI

o II306pasicame ceomempuueckue ueypvl N0 MeKCMo8oMY U CUMBOTIbHOMY ONUCAHUIO,

®  CB0OOOHO ONEPUPOBAMb YEPMENCHLIMU UHCIPYMEHMAMU 68 HECTIONCHBIX CIYYAsIX,

®  BLINOIHAMb NOCMPOEHUs MPEY2OTIbHUKOS, NPUMEHAMb OMOeIbHble MeMOObl NOCMPOEHUU YUPKYIeM U JTUHENKOU U NPo8ooums npocmeuiuiue
UCCNEO0BAHUS HUCLA PeULeHULL,

®  u300padcamv munogvle NIOCKuUe Pueypvl U 0ObeMHble meia ¢ NOMOUBIO NPOCMEUUUX KOMNIOMEPHBIX UHCIPYMEHMOS.

B noBceaHeBHOI :KM3HM M IPU U3Y4YEHHUH PYTUX NPeAMEeTOB:

®  BLINOAHAMb NPOCMeluUe NOCMPOEHUSL HA MECIHOCMU, He0OX00UMbLe 8 PeAbHOU HCUSHU,

®  OYeHUBamb pazmepwvl peabHblX 00BEKMOB8 OKPYHCAIOUie2o Mupa.
IIpeodpa3zoBanus

e Onepuposams noHamuem 08UNCEHUS U NPeoOPA306anUs NOO0OUS, 81A0eMb NPUEMAMU NOCPOEHUs PUSYP ¢ UCNONIL30BAHUEM OBUNCEHUT U
npeobpazosanuti N000OUs, NPUMEHAMb NOJYYEHHble 3HAHUSL U ONbIM NOCIMPOEHUL 8 CMENCHLIX NPeOMemax U 6 PeaibHbIX CUMYAYUSX OKPYICAIOUe20
mupa;

® cmpoumbs Gueypy, nOO0OHYIO OAHHOU, NOIBL308AMBCI CEOUCMBAMU NOO0OUSL 051 000CHOBAHUSL CBOUCME puyp,



®  NPUMEHAMb CBOUCMBA OBUNCEHULL 01 NPOBEOeHUs NPOCMeEUUX 000CHOBAHUL CBOUCME uzyp.
B noBceaHeBHOI ;KU3HU U NIPH U3yYeHUH JAPYTHX MPeIMETOB:

®  NPUMEHIMb CEOUCMEA OBUICEHUL U NPUMEHIMb NO00OUEe O/t NOCMPOCHULL U 8bIYUCTEHUIL.
BekTopbl H KOOPAMHATHI HA MJIOCKOCTH

e Onepuposame NOHAMUAMU 8EKMOP, CYMMA, PA3HOCMb 8EKMOPOS, NPOU3BEOeHUEe 6EKMOPA HA YUCILO, Y20l MeNCOY BeKMOPAMU, CKANAPHOE
npoussedeHue 6eKmMopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbL BEKMOPA,

®  BLINOAHAMb Oelcmeuss HAO GeKMOpaMu (CllodceHue, BbluUmanue, YMHONCEHUe HA YUCTO0), BbIYUCIAMb CKAJAPHOE Npouzsedenue,
onpeodensime 8 NPOCMEUWUX CTYUASIX Y20l MeXCOy 8eKMOPAMU, GbINOIHANMb PA3IONCEHUE BEKMOPA HA COCMABTIouUe, NPUMEHAMb NOJYYEHHblE 3HAHUSL
8 husuke, noIL306AMbCI POPMYNIOU BLIUUCTIEHUS PACCMOSHUSA MEeHCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM, UCHONIb308AMb YPABHEHUs Guzyp 05
peutenus 3a0a;

®  NPUMEHSIMb 8EKMOPbLL U KOOPOUHAMBL OJIsi PEULeHUSI 2eOMEMPULECKUX 3A0aY HA 8bIYUCTIeHUe ONUH, Y2T08.
B noBceHeBHOIT ;KH3HU M MIPH U3YYE€HUH IPYTHX MPEIMETOB:

®  UCNONBL308AMb NOHAMUSL BEKMOPOS U KOOPOUHAM O/l peuleHUs 3a0a4 no Gusuke, ceocpaguu u opyaum yueoHviM npeomMema.
HcTopusi MaTeMaTuKu

o Xapaxkmepuzosambv 6K1A0 8blOAIOUWUXCL MAMEMAMUKOS 8 PA3BUMIUE MAMEMAMUKU U UHBIX HAYYHLIX 001acmel;

®  NOHUMAMb poib Mamemamuxy ¢ pazsumuu Poccuu.
MeTonbl MaTEMAaTUKH

o Vcnonwv3ys uzyuenHvle Memoovl, Npo8OOUNb 0OKA3AMENbCMEBO, 8bINOIHANb ONPOBEPIHCEHUE,

®  gvLIOUpamb U3yueHHble MeMoobl U UX KOMOUHAYUU 01 peuleHus MamemMamuyeckux 3a0ay;

®  UCNONL3068AMb MamemMamuyeckue 3HaHus Ol ONUCAHUA 3AKOHOMEPHOCHEN 6 OKpyjcaroweu OelucmeumensHoCmu U Npou3ge0eHusx
uckyccmea,

®  NpUMeHAmMb npocmetiuue NPOSPAMMHbBLE CPEOCMBA U INeKMPOHHO-KOMMYHUKAYUOHHbLE CUCMEMbl NPU PEUeHUU MAMeMamuieckux 3a0au.

[ ]
BbINYCKHUK MOJIYYHT BO3MOKHOCTH HAYYHTHCS
I'eomeTpuueckue Gurypbi

e  (CB00OAHO ONEPUPOBATH FTEOMETPUICCKUMH MOHATHSIMU TPU PEIICHUH 3a/1a4 U TIPOBEICHUN MaTEMATHYCCKUX PACCYKICHHIA,

®  CaMOCTOATENILHO (HOPMYTHPOBATH OMPEACICHHUS T'€OMETPHUECKUX (UTYp, BBIABUTATh TUIIOTE3bI O HOBBIX CBOWCTBAX W IMPHU3HAKAX
reoMEeTpUIECKUX (pUryp 1 000CHOBBIBATH HITH OIPOBEPraTh WX, 0000MIATh WM KOHKPETU3UPOBATh PE3YJIbTAThl HA HOBBIC KJIACChl (PUTYp, MPOBOANTH B
HECJIOKHBIX CITyYasX KIaCCUPUKAIMIO PUTYp MO Pa3IMYHBIM OCHOBAHUSIM,

®  HCCIIe/IOBAaTh YEPTEIKH, BKIIIOYAss KOMOMHAIIMU (BUTYp, U3BJICKaTh, NHTEPIPETUPOBATH U TPE0OPa30BhIBATH MH(POPMAITUIO, TPEICTABICHHYIO
Ha YepTeKax;



e pemarh 3aJa4d F€OMETPUYECKOTO CONEpKAHMUSA, B TOM YHCIE B CHUTYalMSAX, KOIZla aJIrOPUTM PELICHHS HE CIEAYEeT SBHO M3 YCJIOBUS,
BBIMIOJTHATh HEOOXOAMMBIE [IJIsI PEIICHUsl 3a/Ja4d JOMOJHUTENbHbIE MOCTPOCHHS, MCCIEA0BaTh BO3MOXKHOCTH MPUMEHEHUS TeopeM U GopMyn s
penieHus 3a1ay;

e  (opmynupoBaTh U JOKa3bIBATh TEOMETPUUECKUE YTBEPIKICHUS.

B noBcenHeBHOM KU3HM U NPU U3YYECHUH APYTHX NPeIMETOB:

®  COCTaBJISITh C MCMOJIb30BAaHUEM CBOMCTB reOMETPUUYECKUX PUTYp MaTeMaTHYEeCKUEe MOJIETH ISl pelIeHHs 3aa4 MPAaKTUYECKOro Xapakrepa
Y 33/1a4 U3 CMEKHBIX JUCLUILINH, UCCIIEN0BATh ITOJIyYEHHBIE MOJEIN U UHTEPIIPETUPOBATh PE3YJIbTAT.

OTHOmEeHnst

e BraaeTh NOHATHEM OTHOIICHUS KaK METAPEIMETHBIM;

e cBOOOAHO oONEpHUPOBaTh MOHATHUSMU: PABEHCTBO (UIYp, paBHbIE (UIYphl, PaBEHCTBO TPEYrOJIBHUKOB, MapaulebHOCTh MPSMBIX,
MEPIEeHIUKYISIPHOCTh TPSIMBIX, YITIBI MEXAY MPsIMBIMU, NEPICHIUKYISpP, HAKIOHHAS, NMpoekuus, nogodue ¢uryp, mogodHbie GUTYpHI, MOTO0OHbIE
TPEYrOJIbHUKH;

®  UCMOJIb30BaTh CBOMCTBA MMOJOOUS U PAaBEHCTBA (DUTYp MIPU PELICHUH 3a7ad.

B noBceqHeBHOM KU3HM U NPU M3YYECHUH APYTHX MPEAMETOB:

®  ICIIOJIb30BaTh OTHOUIEHUS JIJIsl IOCTPOEHUS U UCCIIEOBaHUS MaTEMAaTHUECKUX MOJieiell 0ObEKTOB peabHON KHU3HU.
HN3mepeHusi M BBIYUCICHUS

e (CBoOomHO omepupoBaTh MOHATHSIMH JUIMHA, IJIOMAAb, O0BbEM, BEIMYMHA yIMa KAaK BEIWYMHAMHM, HCIONb30BATH PABHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTh NPU PEIICHUH 3aJ]ad Ha BBIYMCIIEHUE, CAMOCTOSTENILHO TOJIydaTh M HCIOJIB30BaTh (POPMYIIBI [l BBIYMCICHHUN IUIOMIaNel U
00BbEMOB GuUryp, CBOOOAHO ONEPUPOBATH HMIMPOKUM HAOOPOM (GOPMYN Ha BBHIYHCICHUE MPH PEUICHUH CIOXKHBIX 3a/lad, B TOM 4YMCJIE W 3a/ad Ha
BBIUMCJIEHHE B KOMOMHAIUAX OKPYKHOCTU U TPEYroJIbHHUKA, OKPYKHOCTH U YETHIPEXYTOJIbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOATENBHO (POPMYIMPOBATH THIIOTE3BI M MIPOBEPATH X JOCTOBEPHOCTb.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH APYTHX NPeIMETOB:

e  cBOOOAHO onepupoBatTh (OpMyJIaMHu IPU PELICHUH 3a]ad B IPYruX y4eOHBIX NMPEIMETax U MpH NPOBEACHUNA HEOOXOIUMbIX BHIYMCIECHUH B
pEAIbHOM KU3HU.
I'eomeTprueckne NocTpoeHUs

e  OnepupoBaTh NOHATUEM HAOOPA FTEMEHTOB, ONPEIEISIOUIMX TEOMETPUUECKYIO PUTYypY,

®  BIAJEThb HAOOPOM METO/I0B OCTPOCHUN LIUPKYJIEM U JTUHEUKOM;

e IIPOBOJUTH AHAJIU3 U PEAJIU30BBIBATH ATAIBI PELICHUS 3a/1a4 Ha [IOCTPOEHUE.

B noBceqHeBHOM KU3HH U NPU U3YYECHUH APYITHX NPEAMETOB:

®  BBINOJHATH IOCTPOEHUS HA MECTHOCTH;

®  OLIGHUBATH Pa3Mephl pealIbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
IIpeodpa3zoBanus



e  OnepupoBarh ABMKECHUSIMH U IPEOOPa30BaHUAMU KaK METalpeIMETHbIMU OHATHUAMU;

e  ONEpHPOBaTH MOHATHEM JIBHKEHUS W MpeoOpa3oBaHUs MOA0OHs I 0OOCHOBAHWM, CBOOOAHO BIAJETh NMPHEMaMHU MOCTPOEHUS (Uryp c
MIOMOIIBIO IBUKEHUH U TPpeoOpa30oBaHus Mo100us, a TaKkKe KOMOMHAIIUSAMY JBH)KEHHUMH, IBUKEHUH U TpeoOpa30oBaHui;

®  UCNOJIb30BaTh CBOMCTBA JIBUXKEHUH M MpeoOpa3oBaHUM s MPOBENEHUs 00OCHOBaHMS M JOKA3aTeNIbCTBA YTBEPXKAECHUH B T€OMETPUU U
APYrux y4eOHBIX MpeaMeTax;

®  [0Jb30BaThCS CBOMCTBAMHM JBM)KEHHN U MpeoOpa3oBaHMii IPU PELICHNH 3a/1a4.
B noBceqHeBHOM KU3HH U NIPH M3YYEHUH JAPYTHX NPeIMETOB:

® [PUMEHSTH CBOWCTBA JABMKEHUI U IPUMEHSTH 1101001€ /IS TOCTPOESHUHN U BHIYMCIECHUH.
BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e (CB00OOIHO OmMEpUPOBATH MOHATUAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEACHUE BEKTOpa Ha YMCIO, CKaJIIPHOE IPOU3BEIECHUE
BEKTOPOB, KOOPJAUHATBI HA IIJIOCKOCTHU, KOOPAUHATBI BEKTOPA;

®  BIAJIETh BEKTOPHBIM U KOOPJAWHATHBIM METOAOM Ha IJIOCKOCTH IS PEILIECHU 3a7a4 Ha BBIYUCIICHUE U JOKA3aTEe/IbCTBA;

®  BBINOJHATH C MOMOUIbIO BEKTOPOB M KOOPAMHAT J0KA3aTeIbCTBO M3BECTHBIX €My N€OMEeTpHUYEeCKHX (PAKTOB (CBOMCTBA CPeIHUX JIMHUH,
TEOPEM O 3aMeYaTeNIbHBIX TOYKaX M T.II.) ¥ IOJIy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

®  UCMOJIb30BaTh ypaBHEHUsS (GUTYp IS PEIICHUs 33/1a4 U CAMOCTOSTEILHO COCTAaBIISATh YPAaBHEHUS OT/IEIbHBIX MIIOCKUX QUTYp.
B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYITHX MPEAMETOB:

®  HCITIOJIB30BaTh MOHSATHS BEKTOPOB W KOOPAMHAT IS PEIICHHS 3aa4 1o (pusuke, reorpaduul U APYruM yIeOHBIM MTPEIMETAM.
HUctopusi MaTeMaTuKu

e [loHumare MaremMaTuky Kak CTPOrO OPraHM30BaHHYIO CHCTEMY HAay4yHbIX 3HAHMH, B YaCTHOCTM BIAJETh IPEJICTaBICHUAMH 00
AKCHOMaTHYECKOM IIOCTPOCHUH I'€OMETPUM U NIEPBUYHBIMU IPEACTABICHUSIMH O HEEBKIIMIOBBIX T€OMETPHUSIX;

e paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE MCTOPUM Pa3BUTHS LUBWIM3ALUU U UCTOPUM Pa3BUTHs HAYKH, IOHUMATh POJIb MaTEMAaTUKH B
pa3Butuu Poccuu.
MeTtoabl MAaTeMATHKH

e Braners 3HaHUAMM O pa3IMUYHBIX METOJaX 0OOCHOBAHUS U ONPOBEP)KEHHSI MAaTEeMaTU4YE€CKUX YTBEP)KICHUNA U CAMOCTOSTEIbHO IPUMEHSTh
ux;

e  BIIAJCTh HABBIKAMH aHAJIN3a YCIOBHS 33J1a4 U OTIPEIEIICHNUS TTOAXOIAIINX [T PEIICHUS 3a7a4 U3yYSHHBIX METOJI0B WIM X KOMOMHALIWH,

®  XapaKTepu30BaTb MPOU3BEICHUS HCKYCCTBA C Y4ETOM MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEHW B NPUPOIE, MCIOIb30BaTh MATEMATUYECKUE
3aKOHOMEPHOCTH B CAMOCTOSATEIIEHOM TBOPYECTBE.

IIpexMeTHBIE pe3yabTaThI:



8 Kknacc
Harasignast reomerpust
OOyuaromuiics Hay4YuTCs:
1) pacnio3HaBaTh Ha YepTe)KaxX, PUCYHKAX, MOJIENIAX U B OKPY’KalOLIeM MUPE IUIOCKUE U IIPOCTPAHCTBEHHbIE T€OMETpUYECKHE (GUTYPHI;
2) pacnio3HaBaTh pa3BEPTKU KyOa, MIPSIMOYTOJIbHOTO Napasulelenuena;
3) onpenenaTh 1o JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYpbI JMHEHHBIE pa3Mephl caMOoi GUrypsl 1 HA00OPOT;
4) BbIUUCIHATH 00BEM MPSAMOYTOJIBHOTO NTapaJljIesIeuIeaa.
OOyuaronuics NoJy4YuT BO3MOKHOCTh HAYYUThCSH
5) BBIUUCIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPHUYCCKHUX (DUTYDP, COCTABICHHBIX U3 MPSIMOYTOIBHBIX MapalIeICIUIEIOB;
6) yriyOuTh U pa3BUTh NPEICTABICHHS O MPOCTPAHCTBEHHBIX TEOMETPUICCKHUX (DUTYpax;
7) IPUMEHSITh TIOHATUE Pa3BEPTKH JJIs BBHIMOJIHCHHUS IPAKTUYECKUX PACUETOB.
I'eomeTpuueckne Gpurypbi
OO0yuaromuiicst HAyIuTCs:
1) mo1b30BaTHCS SI3BIKOM T'€OMETPUH JIJISl ONIMCAHUS TIPEAMETOB OKPYKAIOLIET0 MUPA U UX B3aUMHOT'O PaCIOI0KEHNUS;
2) pacrnio3HaBaTh U U300paxkaTh HA YEPTEKAX U PUCYHKAX reoMeTpuueckue GUrypsl U UX KOHQUTYpaLIUK;
3) HaXOUTh 3HAYECHHUS JJTUH JTMHEHHBIX 2JIEMEHTOB (DUTYp M UX OTHOIIEHUS, IpagycHyto Mepy yrioB oT 0 1o 180°, npumensis onpeeneHus, CBONCTBA
U TIPU3HAKU QUTYP U UX AJIIEMEHTOB, OTHOLIEHUS GUryp (paBeHCTBO, OA00UE, CHMMETPUH, IOBOPOT, MapaljIesIbHbIN epeHoc);
4) orepupoBaTh C HAYAJIBHBIMH MMOHATUAMHU TPUTOHOMETPHH
Y BBITIOJIHATD 3JIEMEHTapHbIE onepanuu HaJl QYHKIUSIMHU YIIIOB;
5) pemiath 3a1a4M Ha 10KA3aTELCTBO, ONMUPAsCh HA N3yYCHHbIE CBOMCTBA (DUTYp M OTHOIICHUH MEXy HUMH U IPUMEHSS N3yYSHHbIE METOIbI
JI0Ka3aTeNbCTB;
6) pelaTh HECJIOKHBIE 3a/1a4 Ha IOCTPOECHUE, IPUMEHSII OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JINHEWKY;
7) pemath MpOCTEHINHE MNIAHUMETPUYECKUAEC 3a1a91 B IPOCTPAHCTRE.
OOyuaronuiicss MOJY4YUT BO3MOKHOCTh HAYUUTHCSH
8) oBnageTh METOIaMH PEIICHUS 33/1a4 Ha BBIYMCIICHHS U JJOKA3aTEIbCTBA: METOJJOM OT IIPOTHBHOTO, METOZIOM MOA00MS, METOJIOM iepedopa
BapUaHTOB U METOJOM I'€OMETPUUECKHUX MECT TOUEK;
9) npuoOpecTH ONBIT NPUMEHEHUS AITeOPandecKOro U TPUTOHOMETPHUYECKOTO aIlapaTa U WaeH ABHKEHHS IPH PEIICHUU FeOMETPHUYCCKUX 3a/1ay;
10) oBnazeTh TpaIUIIMOHHON CXEMOH pelIeH!s 3a1a4 Ha IIOCTPOCHHE C TOMOIIBIO IUPKYJISL U IMHEHKHU: aHAJIN3, IOCTPOCHHE, JI0Ka3aTeIbCTBO U
HCCIIEIOBAHHUE;
11) Hay4yuThCs pemaTh 3aa4i Ha MOCTPOSHHE METOIOM I'EOMETPUYECKOT0 MECTa TOUYEK U METOIOM MOI00HS;
12) npruoOpecTH OIBIT UCCIICAOBAHUS CBOMCTB INIAHUMETPUYCCKUX (DUTYp C MOMOIIBI0 KOMITBIOTEPHBIX IPOrPaMM.
N3mepenne reomeTpu4ecKux BeJUYHH
OOyuaromuiicss Hay4uTCs:



1) ucnonp30BaTh CBOMCTBA U3MEPEHUS JUTUH, IJIOMIAACH U YIIIOB IPH PEIICHUH 3a]a4 HAa HAXO0XJICHHUE JJIMHBI OTPE3Ka, ITTMHBI OKPYKHOCTH, JTHHBI
JYT'U OKPY>KHOCTH, TPaJyCHOM MEphI yria;

2) BBIYUCIIATH ITUHBI JIMHEWHBIX 3JIEMEHTOB (PUTYP U MX YIJIbl, HCTIONB3YsI GOPMYJIIBI THHBI OKPY>KHOCTH U JUTUHBI TYTH OKPY>KHOCTH, (POPMYJIBI
wionianen ¢uryp;

3) BBIYUCISITH IIOMIAH TPEYTOJIBHUKOB, IPSIMOYTOJLHUKOB, TAPAIIICIOrPAMMOB, TPAICIIUi, KPYTOB U CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPY)KHOCTH, [UTHHY JTyTH OKPYKHOCTH;

5) pemaTh 337241 Ha JIOKA3aTEILCTBO C UCTIONB30BAaHUEM (POPMYIT [UTHHBI OKPYKHOCTH ¥ JUTHHBI TYTH OKPYKHOCTH, POpMyI TuIomaaeu guryp;
6) penrath MpaKTHUECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM reOMETPHUSCKUX BEIMYHMH (HCIIOIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHUKH H
TEXHUYECKHUE CPEJICTBA).

OOy4aromuiics MOJY4YHUT BO3MOKHOCTH HAYYHTHCS

7) BBIYMCIISATD TUIOIMIATH (GUTYDP, COCTABICHHBIX U3 IBYX HJIH 00Jiee MPSMOYTOJbHHKOB, Aapajlie]IorPaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOPa;
8) BBIUUCIATD TUTOMIAId MHOTOYTOJIbHUKOB, CIIOJIb3Ys OTHOIIICHHS PABHOBEIMKOCTH M PABHOCOCTABICHHOCTH;

9) mpuoOPECTH OMBIT MPUMEHEHHS aIreOpandecKoro U TPUTOHOMETPUYECKOTO armapara | WeH ABMKCHHS MTPH PEIICHUH 33a/]a4 Ha BHIUHUCIICHUEC
I0MIa/Ied MHOTOYTOJIbHUKOB.

KaJ’IeHI{apHO TEMATHIECCKOE IIJIAHUPOBAHUE

No Neo ypoka | Tema ypoka Jara Koppektuposka | Koutponbheie | OnekTpoHHble (IH(PPOBHIE)
n/m JIaThl (mpakTHyeckue | 0Opa3oBaTeIbHbBIE PECYPCHI
paboThI)
BekTopsbl 8 yacos
1. 1. [ToBTOpEeHue: «cBoicTBa TpeyrodpHUKOB U | 5.09
YETHIPEXYTOJILHUKOBY

2 2. [Tonsitue Bekropa. PaBeHCTBO BEKTOPOB 7.09
3 3. OTKJ1aJIbIBAaHME BEKTOPA OT JAHHOW TOYKH 12.09
4 4, Cymma BEKTOPOB. 3aKOHBI CIIOKEHHS BEKTOPOB 14.09
5 5. Brruutanue BeKTOpoB 19.09
6 6. [IpousBenenue Bekropa Ha yucio. [Ipumenenue | 21.09

BEKTOPOB K PELICHUIO 33]1a4

\I
\‘

CpenHsist TUHUS Tpaneun 26.09

8. 8. Pemenne 3amay mno Tteme cpenuss guHus | 28.09




TpalCru. ‘ ‘

Metox koopaunar 10 yacos.

9. 1. Pemenue 3a1a4 mo TeMe BEKTOPHI 3.10
10. | 2. Paznoxenue BekTopa 1o AByM HeKouMHEapHbIM | 5.10
BEKTOpaM
11. | 3. KoopnuHatsl BekTopa 10.10
12. | 4. Cesi3p Mexny KkoopauHartamu Bekropa u | 12.10
KOOpJIMHATAMH Havajia M KOHIIa
13. 5. [IpocTeiimue 3aa4u B KOOpAMHATAX 17.10
14. 6. Pemenue 3a1a4 no TeMe 3a/1a4 B KOOpJAUHATaX 19.10
15. 7. YpaBHEHHE OKPYKHOCTH 24.10
16. 8. Pemenue 3a1a4 mo TeMe KOOPAMHATHI BEKTOPA 26.10
17. 9. Konprponbnass padora mno Teme «metoq | /.11 1
KOOPIHHAT
18. 10. Pemenue 3aa4 no TeMe MeToJ] KOOPJIUHAT 9.11
CooTHollIeHHEe MeKIYy CTOPOHAMM M YIJIAMH TPeyroJbHUKA.
Ckansipuoe npou3sBejenne BekTopoB 11 yacos
19. 1. OrnpeniesieHne CHHyca KOCMHYCa TaHTeHCa 14.11
20. | 2. 3nHaveHue Sin COS 1o TadJuIe 16.11
21. | 3. Teopema cuHycoB 21.11
22. | 4 Teopema KOCUHYCOB 23.11
23. 5. Pemenue TpeyronbHUKOB 28.11
24, 6. Pernrenue TpeyroiapHHUKOB, Sin, COS, t(. 30.11
25. 7. CkasisipHO€E TPOU3BEIEHUE BEKTOPOB 5.12
26. | 8. CkansipHO€E ITPOU3BEIEHUE B KOOPAMHATAX 7.12
27. | 9. KonrponbHass paGora Ne 3 mo Teme: | 12.12 1
«TpeyrojbHuKN
28. | 10. Pabora HaJT OIIMOKaMHU. Pemenwne | 14.12
TPEYrOJIbHUKOB
29. 11. Penienue TpeyrojibHUKOB 19.12




JlIMHA OKPYKHOCTH M ILIOIIAAb Kpyra 124acos

30. 1. [IpaBuIbHBIE MHOTOYTOJIBHUKH 21.12
31. | 2 BrircanHble U onrcaHHbIE MHOTOYTOJIbBHUKHI 26.12
32. | 3. [Tnomane MpaBUILHOTO MHOTOYTOJNbHHKA uepe3 | 28.12
paauyc BIMCAHHOM OKPYKHOCTH
33. | 4. JUIMHa OKPYKHOCTH 9.01
34. | 5. [Tnomane kpyra 11.01
35. | 6. JlnmuHa OKPY>KHOCTH | IIJIOMIAIh Kpyra 16.01
36. | 7. Pemrenune 3amau mo teme: mmHa okpykHocTd U | 18.01
IUIOIIAb Kpyra
37. 8. [Tnomans cekropa 23.01
38. |0O. Pabora B rpynmnax no kaproukam. Bzanmoobmen | 25.01
3aJa4aMu
39. 10. Pemenne 3amau mo Tteme: mimomans kpyra u | 30.01
IO CEKTOpa
40. |11 Kontpoabnas padora Ne 4 no teme: «/Juna | 1.02
OKPY’KHOCTH M ILUIOLIA/Ib KPYTa»
41. 12. Pabora nan ommbOkamu. JlnuHa okpyxHocTtH u | 6.02
TUTOIIA b KpyTa
JABukeHue 8 yacos
42. 1. [onsiTie nBMKEHNE 8.02
43. | 2. OTo0pakeHue IMIIOCKOCTH Ha ce0s 13.02
44. | 8. HanoxeHnue u IBIKeHHE 15.02
45. | 4. [TapasutenbHBIN IEPEeHOC 20.02
46. | 5. IToBopoTt 22.02
47. | 6. [TapaJinesbHbI IEpeHOC, TOBOPOT 27.02
48. 7. Pemenne 3agaa no teme JIBrkeHue 29.02
49. |8. 3aauun Ha HocTpoeHue (GUryp npu ABIKCHUU 5.03

HauayibHble CBeIeHNsl U3 CTepeoMeTPUH 8 yacoB




50. 1. [TonsiTe MHOTOTpaHHHKA 7.03
51. | 2 OmnpenesneHne NpU3MBI U €€ JIEMEHTOB 12.03
52. 3. OnpeneneHne MUPaMUIbI 14.03
53. | 4. [ToBepXHOCTH MHOTOTPaHHUKOB 19.03
54, 5. [TonsiTHe TENMa BpaleHUs 21.03
55. | 6. IToBepXHOCTH TEJ BpaIICHHS 2.04
56. | 7. [Tonsitue 06BEMOB 4.04
57. | 8. CBoiicTBa 00bEMOB 9.04
00 akcuoMax niIaHUMeTpPHUH 2 Yyaca
58. 1. OcCHOBHBIE O0BEKTHI INIAHUMETPUH 11.04
59. 2. AXCHOMBI TUNITAHUMETPHH 16.04
IToBTOpenue 9 yacos.
60. 1. Bekrtopsl 18.04
61. | 2 CkasisipHO€E TPOU3BEIEHUE BEKTOPOB 23.04
62. | 3. JIBroxeHne 25.04
63. | 4. MHororpaHHuKu 2.05
64. | 5. JlnrHa OKPY»KHOCTH U IUJIOWIAb Kpyra 7.05
65. | 6. IIpoMe:xyTouHas arTecTanus 14.05
66. | 7. Permenwne 3a1aq u3 oTkpeiToro 6anka OI'D 16.05
67. 8. Pemenue 3amaq u3 orkpeitoro 6anka OI'D 21.05
68. 9. Pemenne 3amaq uz OI'D 23.05
Ne i/t TemMa KOHTPOJILHOM PabOTHI Jara no many KoppektupoBka gatel
1 Kontponsnas padora Ne 2 mo teme | 7.11
«KoopanHaTtsl BekTOpa» 45
2 Kontpoabnass paGora Ne 3 mo | 12.12
Teme: «TpeyroasHukm» 45
3 Kontpoabnasi padora Ne 4 mo | 1.02




Teme: «JlIMHA OKPY:KHOCTH W
IUIOINA/Ib Kpyra» 45
4 [TpomexxyTouHas aTTecTarus 14.05

Mpuioxenue Ne 1.
KpuTtepun onennBanusi 3HaHUii, yMeHHH 1 HABBIKOB 00YyYaKOIIHUXCS 110 TeOMETPHH.
J1J1s OIICHKU TOCTHKEHUHN y4alluxcsl IPUMEHSIeTCs THOAIUTbHAS CUCTEMAa OlEHUBAHUSI.

1. OneHka NUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4YaloLUXCs 10 MaTeMaTHKe.

Omeem oyenugaemcs OmmMemKou «5», ecuu:

1) paboTa BBIIOJIHEHA TOJTHOCTHIO;

2) B JIOTHUECKUX PACCYKJICHUAX U 000CHOBAHUY PEIICHHS HET MPOOEIIOB U OMHMOOK;

3) B pellieHUN HET MaTEMaTHYECKHUX OITMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMUCKA, KOTOPasi HE SBIISETCS CICICTBUEM HE3HAHHS MU HETIOHUMAHUS
y4eOHOTr0 MaTepuana).

Ommemxa «4» cmasumcs, ecau:

1) paGoTa BbITIOIHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS LIATOB PELICHUS! HEIOCTATOYHBI (€CIM YMEHHE 000CHOBBIBATh PACCYKICHUS HE SBISIIOCH
CHeUaTbHBIM 00BEKTOM IPOBEPKH);

2)10myIIeHbI OJ{Ha OIIKOKa UK €CTh JIBa — TPU HEJ0UETa B BHIKIIAJKAX, PUCYHKAX, UepTeKax Ui rpadukax (€ciau 3TU BUABI paboT He SBJISUINCH
CTeUATBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» cmagumcs, eciu.

1) nonymeHo GoJee 0HOM OMMOKK WK OOJiee ABYX — TPEX HEJJOUETOB B BHIKJIA/IKAX, YePTEKax WIH rpadukax, Ho oOyJaromuiicst obmanaet
00s13aTeNTbHBIMU YMEHUSMH T10 TIPOBEPIEMOI TEME.

Ommemxa «2» cmasumcs, ecuu:

1) gomyiieHs! CylIecTBEHHbIE OMMUOKH, TTOKa3aBIIUe, YTO 00ydaromuiics He 001agaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 TAHHOM TeMe B TIOJTHOU Mepe.
Ommemxa «1» cmasumcs, ecau:

1) paboTa mokasana MoJTHOE OTCYTCTBHE Y O0yUaIOIerocs: 00s3aTeIbHbIX 3HAHUI U YMEHUI IO IPOBEPSEMOil TeMe WIIH 3HAUUTENbHAS 4aCTh pabOThI
BBINTOJIHEHA HE CAMOCTOSITENIHHO.

Yuutenb MOXKET MOBBICUTh OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC MIIM OPUTHHAIBHOE PEIICHHE 3a/1a4l, KOTOPhIE CBUIETEIBCTBYIOT O BHICOKOM
MaTeMaTHYEeCKOM Pa3BUTHH 00YUArOIIErocs; 3a pelieHne 0oJiee CI0XKHOM 3a/1aui WM OTBET Ha OoJiee CIIOKHBIN BOMPOC, PEII0KEHHBIE
oOyuarolemMycs JOTOTHUTEIHHO MOCIIe BBIMOTHEHUS UM KaKUX-THO0O0 IPYruX 3a1aHuil.

2.011eHKA YCTHBIX OTBETOB 00yYAKOIIUXCS 110 MAaTEeMaTHKE
Omeem ouenusaemcs, OmmemKou «3», eciu Y4eHux.
e TOJHO PAaCKPBUI COJIepKaHNe MaTepuaia B 00beMe, IpeayCMOTPEHHOM MTPOrpaMMOi M YIeOHUKOM;




W3JI0KUJI MaTepUal TPAMOTHBIM SI36IKOM, TOUYHO HCIIOJIB3YsI MAaTEMATHYECKYIO0 TEPMUHOIOTHIO M CHMBOJIMKY, B OTPEACIICHHON JTOTUIECKOM
[IOCJIEI0BATENHHOCTH;

MIPABWJIBHO BBITIOJHUJ PUCYHKH, YEPTEXKH, TPAPHUKH, COITyTCTBYIOIIHE OTBETY;

MoKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH IIPUMEPAMH, IPUMEHSThH €€ B HOBOI CUTYAIMH MIPU BHIMIOJIHCHUH IPAKTHUECKOTO 3aIaHHs;
MIPOJICMOHCTPUPOBAI 3HAHKE TCOPUU paHEe U3yUEHHBIX COMMYTCTBYIONINX TEM, CPOPMHUPOBAHHOCTh U YCTOWYUBOCTH UCIIOJIB3YEMBIX IIPH OTBETE
YMEHUH U HABBIKOB;

OTBEYAJI CAMOCTOSTEIHHO, 0€3 HABOSAIINX BOIPOCOB YUUTEIIS,

BO3MOYKHBI OJIHa — IBE HETOYHOCTH IPH OCBEIICHHE BTOPOCTEIICHHBIX BOIIPOCOB WM B BBIKJIAJIKAX, KOTOPbIE YYCHHUK JIETKO MCIIPABUII ITOCIIE
3aMeUaHUs YIUTEIIs.

Omeem oyenusaemcst OmmemrKou «4»,

ecu y0osiemeopsiem 8 0CHOBHOM MpedOSAHUSIM HA OYEHKY «I»,

HO NpU 3MOM UMeen 00UH U3 HeOOCMAMmKO8:

B U3JIO’KEHUH JIOMYIICHBI HEOOIBIINE IPOOEITBI, He NCKA3HBIIIEe MATEMATHUECKOE COICPIKAaHUE OTBETA;

JIOTIYIIIEHBI OJIMH — JIBa HEJJ0UeTa MPU OCBEUICHUH OCHOBHOTO COJIEPKaHUsl OTBETA, HCTIPABICHHBIE TIOCTIE 3aMEYaHUs YUUTES;

JOIYIIIEHBI OMIMOKA MiTH O0Jiee ABYX HEJIOUYETOB IPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WIIHM B BBIKJIAJKAX, JIETKO UCTIPABJICHHBIC TIOCTIE
3aMeuYaHus yIUTersl.

Ommemka «3» cmasumcsi 6 Cie0yIouux Ciy4asx.

HEMOJIHO PAaCKPBITO COepkKaHKe MaTepuana (CoaepkaHne U3N0KeHO PparMeHTapHO, He BCEeTa MOCIeI0BaTeNIbHO), HO MTOKa3aHOo 00IIee MOHNMaHUE
BOIIPOCA ¥ MPOJIEMOHCTPUPOBAHBI YMEHHSI, TOCTATOYHBIC JIJIsl YCBOCHHS IPOTPAMMHOTO MaTepuaia (omnpezaeneHsl « TpeOoBaHUIMA K MaTEeMaTHISCKON
MOJITOTOBKE YUAIIMXCs» B HACTOSIIIEH POrpaMMe M0 MaTeMaTHKe);

UMEJTHCh 3aTPyTHECHUS WIIN JAOMYIIECHBI OIIMOKH B ONPECIICHUN MAaTEMAaTHYSCKON TEPMHUHOJIOTHH, YePTEKaX, BEIKIaIKaX, UCIPABICHHBIC TIOCTIC
HECKOJIBKUX HABOJISIIIUX BOIIPOCOB YUUTEIIS;

YVYEHUK HE CIIPABHJICS C IPUMEHECHHUEM TCOPHH B HOBOW CHUTYAIlMU TIPH BBITIOJTHECHUH MPAKTUICCKOTO 3aIaHHS, HO BBITIOJHWII 3a/IaHUs 0053aTeIIbHOTO
YPOBHSI CIIOKHOCTH 110 JTAHHOU TeM€;

MIPH IOCTATOYHOM 3HAHUHU TEOPETUYCCKOr0 MaTepHalia BhISIBIICHA HEJ0CTAaTOYHAS C(POPMUPOBAHHOCTh OCHOBHBIX YMECHHUI U HABBIKOB.

Ommemka «2» cmasumcst 8 C1eOVIOUUX Cay4asix.

HE PAacKpPBhITO OCHOBHOE COJICPKaHHE y4eOHOr0 MaTepHala;

oOHapyKeHO HE3HAHHWE YYCHUKOM OOJIbIIel WM HanboJiee BaXXHON YacTH yueOHOTO MaTepuana;

JOTYILEHBI OIIMOKH B OMPECIICHUN TTOHIATHH, TIPY UCTIOJIH30BaHUN MaTEeMAaTHICCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaX WU rpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE HCIPABJICHBI TIOCIE HECKOJIBKUX HABOISIINX BOIPOCOB YUUTEIS.

Ommemxa «1» cmasumcs, eciu.

YYEeHUK OOHAPYKWII ITOJTHOE HE3HAHUE M HEITOHMMAHHUE N3y9aeMOoTo yIeOHOT0 MaTeprasa Wi He CMOT OTBETHTh HU HA OJIMH U3 IMOCTABJICHHBIX
BOIIPOCOB 10 H3yYCHHOMY MaTepHay.







