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1. INTOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma mno reometpuu st 10-11 kiaccoB coctaBieHa ¢ UCIOIB30BAaHUEM MaTepHUajIoB
@enepallbHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO0 00pa30BaTeIbHOTO CTaHAapTa CpeaHero oOIIero
oOpa3oBaHMsl, Ha OCHOBE NpuMepHoi IIporpammel cpenHero oOumiero oOpa3oBaHus [0 MareMaTHKE, B
cooTBeTcTBUU ¢ yueOHbIM ianHoM HOVY «ComHeuHas» W SBISETCS 9acThIO OCHOBHOW 00Opa3oBaTeIbHOM
POTrpaMMBI.

Cpenree ofriee oOpa3oBaHHE B COBPEMEHHBIX YCJIOBHSX MPU3BAaHO 00ECHEYHTH (YHKITMOHATLHYIO
IPaMOTHOCTP W COLMAJBHYIO QJalTaldi0 OoO0ydYaroIMXcs Ha OCHOBE IPUOOPETEHHS] HMH
KOMIIETEHTHOCTHOTO OIbITa B cdepe Y4YeHHs, MO3HAHUS, NPO(ecCHOHATHHO-TPYIOBOTO BBIOODA,
JUYHOCTHOTO pa3BUTHs, LEHHOCTHBIX OpHEHTAllMi M CMBICIIOTBOpPUYECTBA. JTO MpeAompeesnseT
HaNpaBICHHOCTh Iejield oOydeHHss Ha (HOPMUPOBAHME KOMIIETEHTHOW JIMYHOCTH, CIOCOOHOW K
KHU3HEIEATeILHOCTH U CaMOOIPeIeTICHUI0 B MH(YOPMAIIMOHHOM OOINECTBE, SICHO MPEJICTABISIONIEH CBOU
MOTEHIIMATIbHBIE BOBMOKHOCTH, PECYPCHI M CTIOCOOBI pealli3allii BHIOPAHHOTO KU3HEHHOTO Y TH.

JInuyHOCTHOE pa3BUTHE WIKOJbHMKA IPOUCXOAUT MYTEM BKIIOYEHHS €r0 B pa3jIMyHbIE BHUJIBI
IIEHHOCTHOM YeJOBEYEeCKON JesITeTbHOCTH: Y4€0a, ITO3HaHWEe, KOMMYHHKAIHS, NTPO(ecCHOHATBLHO-
TPYyOBOH BBIOOp, JMYHOCTHOE CAMOpPa3BUTHE, IIEHHOCTHBIE OPHEHTAI[MH, IIOUCK CMBICIOB
xu3HenesTenbHocTh. C 3TUX MO3UIMI 00yueHue paccMaTpUBaeTCsl Kak MPOIecC OBIAJACHUS HE TOJIBKO
OIpPENCIIEHHON CYMMOW 3HAaHMM U CHCTEMOM COOTBETCTBYIOIUX YMEHHUH M HABBIKOB, HO H
KOMIIETEHIUSIMH. DTO ONIPEAETSIET Ueau 00yueHuA reOMETPUN B CTapiiei IKoJe:

e (¢opmMupoBaHHe NpeAcTABJIeHUH O MaTeMaTUKe KaK YHHMBEpPCAJIBHOM SI3bIKE HAyKH, CpE/ICTBE

MOJICJIMPOBAHUS SIBIICHUH U TIPOIIECCOB, 00 HJIESX U METO/IaX MAaTeMaTUKU;

e pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, TPOCTPAHCTBEHHOIO BOOOPAKEHUS, AaITOPUTMHYECKOI
KYJbTYpPbl, KPUTUYHOCTU MBIIUIEHUSI HA YPOBHE, HEOOXOIUMOM JUIsl OOy4eHHUsI B BBICIIEH IITKOJIE 1O
COOTBETCTBYIOIIEH CIIeIMaIbHOCTH, B OyAyIiel mpodeccnoHaIbHOMR 1eSTeNbHOCTH;

e OBJIa/ICHHEe MATeMATHYECKHUMH 3HAHUSIMU H YMEHHSIMH, HEOOXOIUMBIMH B ITOBCEIHEBHOH KHU3HU,
JUISL U3Yy4YEHHS IIKOJbHBIX €CTeCTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM YpOBHE, JUIS MOJIyYEHHUS
oOpa3oBaHMs B 00JIACTSX, HE TPEOYIOMUX YriyOJIeHHOW MaTeMaTHYeCKON TTOITOTOBKY;

e BOCHHTAHHME CPEJICTBAMHU MaTEeMAaTHKU KYJIbTYPhl JTUYHOCTH: OTHOIICHHUS] K MaTeMaTHUKe KaK YacTH
00II1e4esIoBeUecKOi  KyJIbTyphl: 3HAKOMCTBO C MCTOpUEH pa3BUTUS MaTeMaTUKH, HBOJOLHEN
MaTeMaTHYeCKUX UJIel, MOHUMaHUS 3HAYMMOCTH MaTEMATHUKH JUIsl OOIIIECTBEHHOTO IIporpecca.

3amaumn o0yueHu:
e TpHOOpeTeHNEe MaTeMaTHYECKUX 3HAHMUIA,
e OBJaJeHNE 00OOIIEHHBIMU CITIOCOOAMHU MBICIUTENBHOM, TBOPUECKOM IEITEIbHOCTH;

® OCBOEHHE KOMIIETEHIINI: yueOHO — MO3HaBaTeIbHOW, KOMMYHUKATHBHOU, pe(hJIeKCHBHOM,
JHYHOCTHOTO CAaMOPA3BHUTHS, IIEHHOCTHO — OPUEHTAITMOHHOW U TIPO(EeCCHOHATBHO — TPYIOBOTO
BBIOOpA.

Pabouas mporpamma onmpaercs Ha YMK: ['eomerpus, 10 — 11: YaeOuuk m1st o61meo0pa3zoBaTeIbHbIX
yupexaenuit/ JI. C. Artanacsn, B. @. byty3oB u ap. U3gar. M.: Ilpocemenue, 2009 r., Tak Kak OH
COOTBETCTBYET TpeOOBaHHUSM (eepaTbHOTO KOMIIOHEHTa TOCyJapCTBEHHOTO CTaHAapTa CPEIHEro
ob1iero oOpa3oBaHMsl, HANpPaBJIeH HAa MPAKTUYECKOE MPUMEHEHHE MOJYUYEHHBIX 3HAHHWH IO NpenMeTy,
CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUIEHUS, SBISETCS MPOJOJDKEHUEM IpeJMeTa IeOMETPUHU B
OCHOBHOM 0011el HIKOJIE.

B nmporpamme mo reomeTpuu OmpejielieHa IMOCIe0BaTeIbHOCTh M3YUYEHUs MarepHalia B paMKax
CTaHaapTa JJisg cTaplieid IKOMbI W TyTH (GOPMUPOBAHUS 3HAHUN W YyMEHUH, HEOOXOIUMBIX IS



IIPpUMCHCHUSA B HpaKTquCKOﬁ ACATCIIBHOCTH, M3YUCHHUA CMCXKHBIX AUCHUILIAH, IIPOAOJIKCHHA
06p330BaHI/I$I, a TaK¥KC pa3BUTHUA ydalllUXCH.

2. O0mas xapakTepucTHKa y4eOHOro npeamMera

FCOMeTpI/IH - OOWH H3 OIOPHBIX HPCIMETOB cpeI[Heﬁ O6H.[Cﬁ IIKOJIBI, KOTOpBIfI o0ecmeynBacT
HU3YUCHUC HC TOJIBKO MATEMATUYCCKUX ITPEAMCTOB, HO U CMCIKHBIX TUCIIHUILIAH.
3HadeHUE T COMCTPHUU C TOUKU 3PCHUMA neen O6H.IGF (8} 06p330BaHI/IH 3aKJIIOYacTCA B CIICAYIOIICM!

¢ M3Y4dThb CBOMCTBA IMPOCTPAHCTBCHHBIX TCII;

* chopmupoBaTh YMEHUS ISl IPUMEHEHHS TIOTYYE€HHBIX 3HAHWN JIUTsI pEIIeHUs] TPAKTHYECKHUX 3ajad,
JUTSI TIPOBEJIEHUS TOKA3aTeNbHBIX PACCYKICHHH, TOTHUYEeCKH 00OCHOBBIBATH BBIBOJIBI JJII U3YUCHUS
IITKOJIbHBIX €CTECTBEHHOHAYYHBIX JUCIUIIINH Ha 0a30BOM ypOBHE.

N3yuenne reometrpun B 10 m 11 kimaccax OCHOBBIBAeTCS Ha IUIAHUMETPUUYECKUX CBEJICHUSX O
reOMETPHUECKUX (PUTYpax, KOTOPBIE YUaIluecs MOy B OCHOBHOU OOIIIeH mmKore.

B 7 — 9 kmaccax paccMaTpWBAIOTCS OCHOBHBIE (DHUTYPHI W TOHSTHS T€OMETPHH Ha TUIOCKOCTH,
3HAaHWE WX CBOWMCTB M IMPHU3HAKOB HEOOXOIUMO M B cpefHeil mkose. OcHOBHas pojib I'€OMETpUU -
MOATOTOBUTH YyUalUXCsl K CO3HATEIbHOMY YCBOEHHIO CTEPEOMETPHUYECKOTr0 MaTepualia B Kypce
T€OMETPUHU B CTAPIINX KJIaccax.

Bce T0 momoskeT ucnoiib30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTHYECKOHN JesITeIbHOCTH
Y TIOBCETHEBHOM JKU3HU IS

* OIMCAHUS peaJbHBIX CUTYallUi Ha SI3bIKE T€OMETPUU;

* pacyeToB, BKIIOYAIOMIKMX MpocTeimue Gopmyiibl OObEMOB 1 ITONIA/ICH TOBEPXHOCTH;

* pemieHWs] TMPAKTHYECKMX 3a/1ad, CBA3aHHBIX C HAXOXICHHEM TI'E€OMETPUYECKUX BEINYNH
(ucmonb3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA);
* MOCTPOEHUI reOMEeTPUIECKIMHI HHCTPYMEHTaMU (JTMHEHKa, YTOIbHUK, IIUPKYIb, TPAHCIIOPTHUD).

3. MecTo yueOHOro npegMeTa B y4eOHOM IJIaHe

Hacrosimas nporpamma paccuuTasa Ha JiBa rojia o0yueHus 1o 34 yueOHbIX HEJIEIH.
10 xmacc - Ha 68 yacoB B roa (2 yaca B HENENIO);
11 xnacc - Ha 68 yaca B rog (2 uaca B HEACIIO).

4. JIM4YHOCTHBIC, MeTaNpeAMEeTHbIC U NIPeAMETHbIC Pe3yJIbTATHI OCBOCHUA Y4eOHOI0
npeamera «I'eomerpus»

.JII/I"IHOCTH])IC, METAINIPEAMETHDBIEC U IIPEAMETHDBIC PE3YJ/IbTAThI 0CBOCHHUA KypCca MaTEMAaTHKH:

- pa3BUTHE Y O0yUaroluXcs CIOCOOHOCTH K CAMOIIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEICTICHHIO;

- (¢dopMupOBaHHE JUYHOCTHBIX I[EHHOCTHO-CMBICIIOBBIX OpPHUEHTHPOB U YCTAHOBOK, CHCTEMBI
3HAYUMBIX COLUAIIBHBIX U MEXINYHOCTHBIX OTHOLIECHUH, TNYHOCTHBIX, PETYJISTUBHBIX, [I03HABATEIbHBIX,
KOMMYHUKATHUBHBIX YHHUBEPCAIBHBIX YUEOHBIX JAEHCTBUH, CIIOCOOHOCTH MX HMCIOJB30BaHUS B YUEOHOMH,
MMO3HABATEIHFHON U COIMAIIBHOM TTPAKTHKE;

- (¢opMHpOBaHHWE YMEHHUH CaMOCTOSTEILHOTO IUTAHWPOBAHHWS HM OCYINECTBICHHS Y4eOHOM
JIeATeTLHOCTH W OpPraHW3allid Y4eOHOTO COTPYAHUYECTBA C TEJaroraMu W CBEPCTHHKAMU, MTOCTPOCHHS
WHJIMBUIyaJIbHOTO 00pa30BaTeIbHOTO MapIIpyTa;

- peleHHe 3a7a4 OOIMEeKYIbTYPHOTO, TMYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS 00YJAIOIIUXCS;

- moBblmeHHe 3(PPEKTUBHOCTH YCBOCHHUS OOYYAIONIMMUCS 3HAHUU U Y4eOHBIX JIeHCTBUH,
(dbopMUpOBaHHE HAYYHOTO THUIA MBIIICHUS, KOMIETEHTHOCTEH B MpPEIMETHBIX O00JacTsaX, y4eOHO-
HACCJENOBATENBCKOM, MPOEKTHON M CONMATIBHON JAESTENIBHOCTH;



- co3JaHMe YCJIOBUH JUIsl HHTETpallii YPOUHBIX U BHEYPOUHBIX (OPM yueOHO-HUCCIIEI0BATENILCKOMN 1
IPOEKTHON JAEATENbHOCTH OOYyYaroIlUXCs, a TaKXKe HUX CaMOCTOSITEIbHONH pabOThI MO MOATOTOBKE M
3aIUTE UHIMBUTyaJIbHBIX IIPOEKTOB;

- (QopMupoBaHHWE HABBIKOB y4YacTHsl B  pa3IMYHBIX (opMax oOpraHu3anmuu  y4eOHO-
UCCIIEIOBATENLCKOM U MPOEKTHON JEesTeIbHOCTH (TBOpUYECKHE KOHKYPCHI, HayuHbIe O0IIecTBa, HAy4yHO-
MpaKTH4YecKre KOH(EpEeHIUU, OJMMIIMA/bL, HAllMOHAIbHBIE 00pa3oBaTelIbHbIE MPOrpaMMbl U Jpyrue
(opMBI), BO3MOYKHOCTH MOJTyUeHHSI TPAKTHKO-OPHEHTHPOBAHHOTO pe3yIbTara;

- IPaKTHUYECKYIO HAIPaBJIEHHOCTH IPOBOJMUMBIX HCCIIE0BAHUN U UHIWBUTyalIbHBIX IPOEKTOB;

- BO3MOXHOCTb IIPAKTHYECKOI O MCII0JIb30BaHUs IPUOOPETEHHBIX oOyyaromumucs
KOMMYHHMKATHUBHBIX HaBBIKOB, HABBIKOB IIEJIENIOJIATaHuUsl, IUIAHUPOBAHUS U CAMOKOHTPOJIS;

- TOATOTOBKY K OCO3HAaHHOMY BBIOOpY JajibHeHIIero o0pazoBaHus W MpodecCHOHATBHOM
JIESITEIIbHOCTH.

JIuunocmmuple pe3ynbmamel peNoNaraloT copMHUpPOBAHHOCTb:
- CIIOCOOHOCTH K CaMONO3HAHHIO, CAMOPA3BUTHUIO H CAMOOTIPE/ICIICHHIO;

- JINYHOCTHBIX IEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMBI 3HAUYUMBIX COLUAIIBHBIX U
MEKJIMYHOCTHBIX OTHOIIEHUH, JINYHOCTHBIX, PETYJIATUBHBIX, I03HABATEIBHBIX, KOMMYHUKATHUBHBIX
YHUBEpCAIbHBIX YUeOHBIX IEUCTBHUH, CIIOCOOHOCTH UX MUCIOJIb30BAaHUS B YUeOHOM, TO3HABATEILHON 1
CONMAIIBHON MTPAKTHKE;

- YMEHHI caMOCTOSTEIHHOTO TTAHUPOBAHUSI U OCYIIECTBICHUS yUeOHOU AeSITeTFHOCTHA U OpraHU3aIliH
y4eOHOr0 COTPYAHUYECTBA C MeJJaroraMy U CBEPCTHUKAMMU, TOCTPOESHUS HHIUBUIYaTHHOTO
00pazoBaTeNTFHOIO MapIIPyTa;

- YMEHUH perieHus 3a1a4 00MeKyIbTYPHOTO, TMYHOCTHOTO U TIO3HABATELHOTO PA3BUTHUS
oOyyJaromuxcsi;

-OTBETCTBEHHOTO OTHOIIEHUS K YUYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS K caMOopeaTn3aIii
U caM0OOpPa30BaHUIO HA OCHOBE Pa3BUTON MOTHUBALUU Y4eOHOH AESITENbHOCTH U JINYHOCTHOTO CMbICIIA
U3YUYEHUs] MaTEMATUKH, 3aUHTEPECOBAHHOCTh B IPUOOPETEHUU M PACIIUPEHUN MaTEMaTUYECKUX 3HAHUMA
¥ CIIOCOOO0B JICHCTBUI, 0CO3HAHHOCTH TTOCTPOCHUS MHINBUIyTbHON 00pa30BaTeIbHON TPACKTOPHH;
-[EJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSL HAYKH U
001IIeCTBEHHOW MPAKTHKH.

- JIOTUYECKOTO MBIIUJIEHUS: KPUTUYHOCTH (YMEHHE paclo3HaBaTh JIOTUYECKA HEKOPPEKTHBIE
BBICKA3bIBAaHUs), KPEAaTUBHOCTH (COOCTBEHHAasi apryMEHTalus, OIPOBEpPXKEHHs, IIOCTAaHOBKAa 3ajad,
dbopMynupoBKa mpobdieM, HCCIeT0BATENbCKUI MPOEKT | JIp. ).

MemanpeomemHnole pe3yibmamsl MPEANOIAraloT ChOPMUPOBAHHOCT:

- CIOCOOHOCTH CaMOCTOSITENIbHO CTaBUTh LENW Yy4yeOHOM W HCCIEeNI0BATEIbCKOUW JeSTeIbHOCTH,
TUTAHUPOBATh, OCYHIECTBIISITH, KOHTPOJIUPOBATh W OICHUBATH YUeOHBIC JIEHCTBHS B COOTBETCTBUH C
MOCTaBIICHHOM 3a/1a4eil U yCIOBUSIMU €€ BBITIOJTHEHUS;

- YMEHHS CaMOCTOSITENIbHO IUIAHUPOBATh ajlbTePHATUBHBIC IYTH JOCTHIXKCHHS IIeliel, OCO3HAaHHO
BEIOMpaTh Hanbosee A3 EKTUBHBIE CTIOCOOBI PEIIeHUs yUeOHBIX U MO3HABATEIHHBIX 3a/1a4;

- YMEHHS HaXOJWUTh HEOOXOMUMYI0 HWH(POPMAIUI0O B pPA3IUYHBIX HCTOYHUKAX (B CIPaBOYHHUKAX,
nautepatype, MHTepHeTe), mpeacTaBisaTh HHPOPMAIMIO B pa3iudHON (opMme (CIOBEeCHOU, TaOIUYHOMH,
rpa)MIecKOi, CAMBOJIMYECKOI), 00pabaThIBaTh, XPaHUTh M IIepe/iaBaTh HHPOPMAITUIO B COOTBETCTBUU C
MO03HABATEIHHBIMU WM KOMMYHUKATUBHBIMU 3a]]a9aMu;

-BJIQJICHUS TIpUEMaMH YMCTBEHHBIX JICHCTBWIA: OIpENeCHUs NOHATHI, 00OOINEeHUs, YCTaHOBJICHUS
aHAJIOTHH, KiIaccU(PHUKAIMM HAa OCHOBE CaMOCTOSITEIBHOTO BBIOOpA OCHOBAaHHA U KPUTEPHEB,



YCTAHOBJICHUSI POJOBUJIOBBIX M MPUYMHHO-CIEJCTBEHHBIX CBSI3€H, IOCTPOCHHSI YMO3aKIIOUEHUI
WHJIYKTUBHOTO, IEAYKTUBHOTO XapaKTepa WK MO aHAJIOTHUH;

-YyMEHUsI OpPraHU30BBIBATH COBMECTHYIO YUE€OHYIO [€ATEIbHOCTh C YUYUTEIEM U CBEPCTHUKAMMU:
OTpeJeNIATh IIeNIM, pacupeneNsaTh (YHKIUU, B3aUMOJIEHCTBOBATH B TPYIIE, BBIIBUTATh THIOTE3HI,
HAXOJUTh pelIeHHe MpoOJIeMBbl, pa3perarb KOH(QIUKTHI Ha OCHOBE COTJIACOBAaHMS IO3WIMH W ydYeTa
HWHTEPECOB, APTYMEHTUPOBATh U OTCTAUBATH CBOE€ MHEHHE.

Ilpeomemmuuie pe3yibmamspl NpeANoNararoT chOpPMUPOBAHHOCTD:

- TpeICTaBICHHH O HEOOXOJUMOCTH JIOKA3aTelIhCTB MpH OOOCHOBAHWHM MaTEeMATHUYECKUX
YTBEPKJICHUH U pOJIM aKCMOMATHKHU B MPOBEJCHUU JETYKTUBHBIX PacCy KIECHUN;

- TMOHATUMHOIO ammapaTta 1Mo OCHOBHBIM pa3zjielaM Kypca I€OMETpPUU; 3HAHWI OCHOBHBIX TEOPEM,
(bopMyT U YMEHUS MX MPUMEHSTH; YMEHHS JTOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHIAPTHBIE CITOCOOBI
pelieHus 3aj1ay;

- TIpelcTaBiIeHUN 00 OCHOBHBIX MOHSTHUSIX T€OMETPUU U X CBOMCTBAX;

MIPOBOJMTH JTOKA3aTeIbHbBIE PACCY KICHUS MPU PELICHUH 3a/1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI Kypca;

- yMeHI/Iﬁ I/I306pa)KaTB TCOMCTPHUICCKUC (1)I/Il"ypBI U TCJIa, BBIIIOJIHATH YEPTCIK 1O YCJIIOBUIO 3aa4U,
- yMeHI/Iﬁ COOTHOCUTH IINIOCKHUEC TCOMCTPHUYCCKUC (I)I/Il"ypBI H TpEXMCPHLIC O0OBEKTEl ¢ UX

OITKMCaHUusAIMHU, '—IepTe)KaMI/I, H306pa)I(eHI/I$IMI/I; pa3n1/1anL Hu aHaJII/I3I/Ip0BaTB B3aUMHOC pacnonomeHHe
¢uryp;
- MOI[GJ'II/IpOBaTB pCaJ'[BHBIe CI/ITyaI_II/II/I, HCCJICOA0OBATh HOCTpOCHHLIe MOACIIN, I/IHTepHpeTI/IpOBaTB

HOJ'Iy‘lGHHBIfI pe3yibTar;
pemiatb TCOMCTPHUYCCKUC 3a/laud, OIlUupaidCb Ha HU3YUYCHHBIC CBOMCTBA IIAaHUMCTPUYCCKUX U

CTEpeoOMeTpUYeCKUX (UTyp U OTHOIICHWH MEXIy HUMH, MPUMEHSs anreOpanyeckuil U TPUrOHOMETpH-
YEeCKHH anmnapar;

BBIYUCTISTH IMHEHHBIC AJIEMEHTHI U YTl B TIPOCTPAHCTBEHHBIX KOHPUTYpAIIHSIX, TUIOIIA ! TTOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUITNX KOMOUHAIINIA;

MIPUMEHATH KOOPANHATHO-BEKTOPHBINA METOJT JUIsl BBIUACICHUS OTHOIIEHHM, PACCTOSIHUI U YIJIOB;
CTPOUTH CEUYEHUsI MHOTOTPAaHHUKOB;

- chopMHpPOBaHHOCTH HABBHIKOB YYacTHS B pa3IMYHBIX (QOpMax opraHu3anuu ydeOHO-
UCCIIeIOBATENILCKOM U MPOEKTHON JesTeNbHOCTH (TBOPUYECKHE KOHKYPCHI, HayuHbIe OOINeCTBa, HAyYHO-
MpaKTU4YecKre KOH(QEPEHIIUU, ONMMIIAAJLI, HAIMOHAIBbHBIE 00pa3oBaTeNbHBIE MPOTPaMMBI U JpYTHe
hopmbr);

- K OCO3HAaHHOMY BHIOODY JallbHEHIero 00pa3oBaHus U TPOPEeCCHOHATEHOU eI TEIbHOCTH.

5. Coaep:xanue yueOHOro npeamera.

B ocHoBe conepkaHus oOyuyeHHs] MaTeMaTHKe JIeKUT OBJAJECHUE YYAIUMUCS CJeIyIOIINMU
BHJIaMH KOMIICTCHIIMI: MPEIMETHON, KOMMYHUKATUBHON, OpPraHuW3allMOHHONW M OOIIEeKyJbTypHOU. B
COOTBETCTBUM C OTHUMHU BHUJAMH KOMIIETCHIIMI BBIICIECHBl TJIABHBIE COJIEPIKATEIBHO-LIEIIEBBIE
HarpaBJieHUs (JIMHUW) pa3BUTHS yUalIUXcs CpelicTBaMu IpeameTa « MaTemarukay.

5.1 llpeaMeTHas1 KOMIIEeTeHIM S

[lon npenmeTHON KOMIIETEHIIMEH NOHMMAETCS OCBEJIOMIIEHHOCTh UIKOJIBHUKOB O CHCTEME
OCHOBHBIX MaTE€MAaTUUYECKUX MPEJCTABICHUM M OBJaJCHHE HMH HEOOXOJUMBIMU MPEAMETHBIMU
yMeHusIMH. DOpMUPYIOTCST CIeAylolie o0pa3ylolie 5Ty KOMIIETEHIIMIO TpPEeACTaBIEHUS: O



MaTeMaTHYeCKOM SI3bIKe KaK CPEJICTBE BBIPAKEHUS MAaTeMaTHUECKHX 3aKOHOB, 3aKOHOMEPHOCTEH |
T.JO.; O MaTeMAaTHYeCKOM MOJICIUPOBAHUHM KaK OJHOM U3 BaXKHBIX METOJIOB TO3HAHUS MUpA.
DopMupyIOTCSl  clieayronue 00pa3yronie 3Ty KOMIETCHIIMI0 YMEHHS: CO3[aBaTh IPOCTEHIINE
MaTeMaTHYeCKHe MOJIeNH, padoTaTh C HUMH M HWHTEPIPETHPOBATH MOJNYyUYEHHBIE pPE3yJIbTaThl;
MpHOOpETaTh W CUCTEMAaTU3UPOBATh 3HAHMS O CIIOcO0ax PElIeHHs MaTeMaTHYeCKHX 3ajad, a TaKkKe
MPUMEHSTH 3TU 3HAHUS U YMEHUS JJIs PEeIIeHUS] MHOTUX XKU3HEHHBIX 3a71ad.

5.2 KoMMyHHKATHBHAS KOMIIETEHIUSI

[Ton KOMMYHHKATUBHOW KOMIIETEHITUEH MOHUMAaeTcsl chOpMUPOBAHHOCTh YMEHHUS SICHO M UYETKO
W3JIaraTh CBOW MBICIH, CTPOHWTH apryMEHTHPOBAHHBIE PACCYXICHUS, BECTH JHAJOr, BOCIHPHHUMAS
TOYKY 3peHUsl cOOeCeTHUKA U B TO K€ BpeMs MojBepras €€ KpUTHIeCKOMY aHaIHU3y, OTCTauBaTh (pU
HEOOXOJMMOCTH) CBOIO TOYKY 3pEHHsS, BBICTpaWBas CHCTEMY apryMeHTaruu. DopMupyroTcs
oOpa3yroIiue 3Ty KOMIETEHITUIO YMEHHS, a Tak)Ke YMEHHS U3BJIeKaTh HHPOPMAIUIO U3 Pa3HOTO poja
HMCTOYHUKOB, ITPe0OPa30BhIBas €€ MpU HEOOXOUMOCTH B JApyrue GopMbI (TEKCTHI, TAOJIHIIBI, CXEMbI U
T.J1.).

5.3 OpraHu3anmoHHAasi KOMIIETEHIHSI.

[lom  opraHW3alMOHHON  KOMIETEHIMEW  TMOHMMAaeTcs  CHOPMHUPOBAHHOCTH  yYMEHHUS
CaMOCTOSITEIIbHO HAXOJWTh W MPHCBaWBaTh HEOOXOIMMEBIC ydaIlUMCsl HOBbIe 3HaHUS. DopMHpYIOTCS
cleqyionme oOpa3yomue 3Ty KOMIIETEHIIMIO YMEHMS: CaMOCTOSITENIbHO CTaBUTh YYEOHYIO 3ajady
(menp), pa3dbmBaTh €€ Ha COCTaBHBIE YACTH, Ha KOTOPHIX OyJE€T OCHOBBIBATHCS MpOIleCC €€ pereHus,
aHAIM3UPOBATH Pe3yJIbTaT JICUCTBUS, BEISBIISITH JOMYIICHHBIC OMUOKA U HETOUHOCTH, UCIIPABIIATH UX H
MIPEJICTABIIATH MTOJyYeHHBIH pe3yabTaT B (OopMe, JIeTKO JOCTYITHOW JUIST BOCTIPHSITHS APYTHX JIFOIEH.

5.4 O0meKkyJabTypHAsi KOMIIETEHIMSI.

[Ton 00mmIEeKyITYPHON KOMIIETEHIIUEH TOHUMAETCsl OCBEOMIICHHOCTD IIKOJIHHUKOB O MaTeMaTHKe
KaK dJIeMEHTe O0IleueIoBeUYecKoil KyIbTyphl, €€ MecTe B CHCTeME JPYTHX HaykK, a Takke e€ poju B
pa3BUTHUU TpECTABICHUN YellOBEYEeCTBA O ILIENOCTHON KapTuHe Mupa. @opMUPYIOTCS Clleqyrolnne
oOpa3yiomue 3Ty KOMIIETEHILIMIO MpeICTaBIeHMs: 00 ypOBHE pa3BUTHS MaTeMaTHKU Ha pPa3HBIX
HCTOPUYECKHUX dTanax; O BEICOKON MPAKTUYECKONW 3HAUMMOCTH MaTeMAaTHKU C TOUKH 3PEHHSI CO3/IaHUS
U pa3BUTHUS MaTE€pPHAILHOW KYJIbTYphl YEJIOBEUECTBA, a TaKXKe O BaKHOH POJIM MaTeMaTUKHU C TOUYKH
3peHus (pOpMHPOBAHUM TAKUX BAXKHEUIINX UYEPT JTUYHOCTH, KaK HE3aBUCHUMOCTh U KPUTUYHOCTH
MBIIIIJICHUS], BOJISI © HACTOMYUBOCTD B JIOCTH)KEHUH 1I€JIH U JIp.

Ob6s13aTe1bHBIE MEUHHEMYM €O/I€P:KAHHS OCHOBHBIX 00pPa30BaTe/IbHBIX IPOrpaMM

IIpsimble U MI0cKkocTH B mpocTpaHcTBe. OCHOBHBIE TOHSTHS CTEPEOMETpHUM (TOUKa, MpsiMasi,
IIJIOCKOCTh, IIPOCTPAHCTBO).

[lepecekaromuecsi, mapamielbHbIE W CKpEIIUBAIOIIUECS MpsMble. YTOJ MEXAYy MpsSIMbIMA B
npoctpanctBe. [lepnenaukynspHocTs npsMbIx. [lapamiensHOCTh M MEPHEHIUKYISIPHOCTh HPSIMON U
IJIOCKOCTH, TIPU3HAKU U cBOMCTBa. Teopema o Tpex neprneHaukyspax. llepnenaukynsp U HakJIIOHHAsL.
VYroa Mexay npsiMoil ¥ IIIOCKOCTHIO.

[TapamienbHOCTh IJIOCKOCTEH, NEPIEHAUKYJISIPHOCTh IIJIOCKOCTEH, NpHU3HAKKM M CBOMCTBA.
Jleyepannulil y2oa, TuHetHblil Y2071 08Y2PAHHO20 Velld.

PaccTostHust oT TOUKM 10 MIOCKOCTU. PaccTtossHre OT mpsIMOM J0 IIOCKOCTH. PaccTositHue mMexmy
HapajuIeIbHBIMU IIJIOCKOCTAMU. Paccmosnue meducoy ckpeuuearouumMucs npamolMu.

[lapamtenbHOe  TpOeKTUpOBaHUE. [110wadbL — OpmMOCOHANLHOU — NPOEKYUU  MHO20Y2O0NbHUKA.



N300pakeHune MpOCTpaHCTBEHHBIX (QUTYD.

Mmuororpanauku. Bepimunbl, peOpa, rpaHd MHOTOTpaHHUKA. Pazeepmka. Muozoepannvie yenol.
Buoinyxnvie mnozoepannuxu. Teopema Diinepa.

[Ipu3ma, ee ocHoBaHuUs, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEpXHOCTh. llpsimas u naxnonnas
npusMa. [IpasunbsHas npusma. [apamienenunen. KyoO.

[Mupamuna, ee ocHoBaHHe, OOKOBBIE peOpa, BbICOTa, OOKOBas IMOBEPXHOCTh. 1peyrojbHas
nupamuaa. [ IpaBunibHas nupamuaa. Ycevennas nupamuoa.

Cummerpun B KyOe, B mMapajuienenunesie, ¢ npusme u nupamuoe. llonamue o cummempuu 6
npocmpancmee (YyeHmpanivHas, oce6as, sepKaivhas). lpumepol cummempuil 6 OKpyolcarouem mupe.

Ceuenus xKy0a, IpU3Mbl, TUPAMUIBL.

[IpencraBienue o MpaBUIIbHBIX MHOTOTPaHHUKAX (TETpadip, Ky0, OKTasAp, J0AEKadIp U UKOCAdIP).

Tena m moBepxHocTn Bpamenus. [{umuuaap u xonyc. Vceuenmuwiii xonyc. OCHOBaHHE, BBICOTA,
OOKOBas MOBEPXHOCTH, 00pasyrolas, pazBepTka. Ocegvle ceueHus U ceyeHus napaiiesibibie OCHOBAHUIO.

[ap u cdepa, ux ceyeHust, kacamenvbHas NIOCKOCMb K cepe.

O0bEMBI TeJT U IUIOIAAN UX TOBepxHocTel. [lonamue 06 Oovéme mena. Omuowerue O6vEM08
NOOOOHBIX mell.

®opmynel O6bEMa Kyba, HTPSMOYTOJBHOTO Mapajuleienunena, Npu3Mbl, TUIHHIpA. Dopmysisl
OOnpéma mupamujsl U KoHyca. DopMmynbl MIOMIaaU HNOBEPXHOCTEH IMIMHApa M KoHyca. DopMyIibl
OOnéma mapa 1 wiomaau cepsl.

KoopauHate! 1 BeKTOpBI. J[ekapTOBBI KOOPAUHATHI B IpocTpaHcTBe. DopMylia pacCTOSTHUS MEXTY
JIByMsI TOUKaMU. Y paBHEHUs chepbl u niockocmu. Popmyna paccmosauus om mouku 00 ni1OCKOCHU.

Bekropsl. Mozaynb BekTopa. PaBeHCTBO BekTOpoB. CiiojkeHHE BEKTOPOB M YMHO)KEHUE BEKTOpa Ha
yuciao. Yron Mexay BekTopamu. Koopamnatel BekTopa. CKamspHOE IpOU3BEJCHHE BEKTOPOB.
Kommneapusie BekTophl. Pa3zinoxeHnne BeKTopa MO JBYM HEKOJUIMHEApHBIM BekTopaM. KominaHapHble

BEKTOPBIL. Pa3ioxeHue 1no TpeM HEKOMILIaHAPHBIM BEKTOPaM.

Conep:xkanue yueoHoro kypea B 10 kiaacce.
(2 yaca B Hejes10, Bcero 68 yacon)

1. BBenenue (akcHOMBbI cTepeOMeTPHH U UX cJIeIcTBHA). (5 yacoB).

[IpencraBnenue paszziena reoMeTpun — ctepeoMeTpur. OCHOBHbBIE TIOHSITUSI CTEPEOMETPUU. AKCHOMBI
CTEpEOMETPpUU ¥ WX CJHEACTBUA. MHOTOTpaHHUKH: KyO, TapajUlelienunea, MNpsIMOYTOIbHBIH
napajieJienune]], npusMa, npsiMas Mpu3Ma, NpaBUjIbHAs IpU3Ma, NUpaMHaa, MpaBUJIbHAS TUpaMHUAA.
MonenrpoBaHie MHOTOIPaHHUKOB U3 Pa3BEPTOK U € TIOMOIIbIO T€OMETPUIYECKOT0 KOHCTPYKTOPA.

Hean: o3nakomums yuawuxcs ¢ OCHOBHbIMU CEOUCMEAMU U CNOCOOAMU 3A0aHUsl NIOCKOCMU Ha basze
2DYNN AKCUOM CIepeoMempuu U ux c1e0cmeull.

OcHOBHAasg 1eab— chopMUpOBATH MPEACTABICHHUS ydalIUXcsi 00 OCHOBHBIX HMOHATUSX U
aKkcuoMaxX CTepEOMETPHH, TO3HAKOMHUTh C OCHOBHBIMH MPOCTPAHCTBEHHBIMU (QUTypaMu H
MOJIEIMPOBAHUEM MHOTOTPAHHUKOB.



OcobeHHOCThIO yUeOHUKA SIBIISIETCS paHHEEe BBEJCHHME OCHOBHBIX NMPOCTPAHCTBEHHBIX (HUIYp, B TOM
qucse, MHOTOTPAaHHUKOB. J[aloTcsi HECKOJIBKO CHOCOOOB M3TOTOBIICHHS MOJeNieil MHOTOIpPaHHHKOB M3
pa3BepTOK M TIEOMETPUUECKOTO KOHCTPYKTOpa. MojenupoBaHUE MHOTOTPAHHUKOB CIYXHUT BaKHBIM
(bakTOpOM pa3BUTHUS MPOCTPAHCTBEHHBIX MPEJCTABICHUN yUaIIUXCSL.

2. ITapa/uieIbHOCTH NPSAMBIX H ILI0CKOCTel. (19 yacoB).

[lepecekarommumecs, mapajiielbHble U CKpEIIUBAIOIIUEcs MpsMble B TpocTpaHcTBe. Knaccubukanus
B3aUMHOI'O pPAaCIOJIOKEHHUSI JBYX IMpsSMBIX B MpocTpaHCTBe. [Ipu3HAK CKpeNMBaIOMIMXCS TMPSIMBbIX.
[lapamiensHOCTh TPSIMOM ¥ TIJIOCKOCTH B TpocTpaHcTBe. Kitaccuukammsi B3aMMHOTO PACIOJIOKEHUS
npssMoit U miockoctd. [lpu3Hak mnapanienbHOCTH NOpsIMOM M IJIOCKOCTH. [lapamnenbHocTh JBYX
wtockocteit. Kimaccudukarnysi B3anMHOTO paciioioKeHusl IBYX IIockocted. [Ipu3Hak mapamienbHOoCTH
JIBYX IUIOCKOCTEH. [Ipr3HaKky napayienbHOCTH BYX MPSMBIX B IPOCTPAHCTBE.

Hean: oamv yyawumcea cucmemamuyeckue 3HAHUAL O NAPANLIEILHOCU NPAMbIX U NIOCKOCMeElU 6
npocmpancmee.

OcHoBHAas I1eTb— cHPopMUpOBATEH MPEICTABICHUS yUAINXCS O MOHATUHN MapaJUICTLHOCTH U O
B3aMHOM PAacCIIOJI0KEHUHU MPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE, CUCTEMATUYECKU U3YUUTh CBOMCTBA
MapaJUIENbHBIX IPSAMBIX U INIOCKOCTEH, O3HAKOMUTH C MOHATHSMU BEKTOpA, MAPAJUIEIBLHOIO MEPEHOCA,
napajuIebHOTO MPOSKTUPOBAHMSI U HAYYUTh M300pakaTh MPOCTPAHCTBEHHBIE (PUTYpPHI HA MIOCKOCTH B
MapajuIeIbHONW MTPOECKITUU.

B nannoil Teme 00600mIalOTCST M3BECTHBIE W3 IUIAHUMETPUM CBEICHUS O MapaUIeNbHBIX MPSIMBIX.
bonpuryro nomMomp npy WUTFOCTPAIMU CBOMCTB MAPAUIEIBHOCTH W IPU PEIICHUH 3aJa4 MOTYT OKa3aTh
MOJIEJIM MHOTOTPAaHHUKOB.

3/ech ke ydaluecs 3HaKOMSTCS ¢ METOJOM HM300paKeHUsl MPOCTPAHCTBEHHBIX (UTYP, OCHOBAHHOM
Ha MapajUieIbHOM MPOSKTUPOBAHUH, MOTYYalOT HEOOXOIUMbIE TPAKTUUYECKHE HABBIKU 10 H300pakeHUIO
MPOCTPAHCTBEHHBIX (UTYp Ha IUIOCKOCTH. JIJis yriyOJIEeHHOTO HM3ydYeHHUs MOTYT CIYXHUTh 3a/Jauydl Ha
MMOCTPOEHUE CEUYECHUII MHOTOTPAaHHHUKOB INIOCKOCTBIO.

3. llepneHauKYJIAPHOCTH MPSIMBIX H ILIOCKOCTEM. (20 YacoB).

VYron mexay npsMbIMH B mpocTpaHcTBe. [lepnennukynsipHocTh npsMbIX. [lepneHaukyIsipHOCTH
OpsMOM M IJIocKocTH. [Ipu3HaK NEpHeHIUKYISIpHOCTH MpsAMOM U IIocKocTH. OpTOroHaabHOE
IpoeKkTupoBaHue. [lepneHauKynsp M HaKJIOHHAS. YTOJI MEXIY NPSIMOH M INIOCKOCTHIO. J[ByrpaHHBIH
yron. Jluneinslii yrosm  aByrpaHHoro yria. llepnenaukynspHocTts  miockocredl.  Ilpusnax
HEPIIEHIUKYJIIPHOCTHU JBYX IUIOCKOCTEN. PaccTossHME MeX 1y TOUKaMH, IPSMBIMH U IIJIOCKOCTSIMHU.

Heapb: nate yyamuMmcs cucTeMaTHUeCKHe 3HAHUS O MEPHEeHAUKYISIPHOCTH HPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE; BBECTU MOHITHE YTIIOB MEXKAY IPSIMBIMU U TIOCKOCTSIMH.

O cHOBHai=4 I € 1 b — chopMUpOBaTH MPEACTABICHUS YYAIMUXCS O TOHSITHIX
NEPIEeHIUKYJISIPHOCTA TPSIMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, CHUCTEMATHYEeCKH H3Y4YUTh CBOMCTBA
NEPIEHIUKYJISIPHBIX IPSIMBIX U IIJIOCKOCTEH, IIO3HAKOMUTH C MOHSATUEM IIEHTPAIBHOIO IPOEKTUPOBAHUS
U HAy4UTh U300paxaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA IUIOCKOCTU B IIEHTPAIHHOMN MPOEKIUH.

B nannoli TeMe 000011ar0TCS N3BECTHBIE U3 IUIAHUMETPUU CBEACHHUS O NEPIEHAUKYIISIPHBIX MPSIMBIX.
bonpiryro momoms npu WIIFOCTPALUU CBOWCTB MEPHEHAUKYJISIPHOCTH W IPU PELICHUM 3a]ad MOTYT
0Ka3aTh MOJIeJIM MHOTOI'PaHHUKOB.

B kayecTBe MJOMOJIHUTENBHOIO Marepuaja ydaluecsi 3HAKOMATCS C METOJOM H300pakeHHUs
MIPOCTPAHCTBEHHBIX (UTYyp, OCHOBAaHHOM Ha IEHTPAJIbHOM MpoeKTHpoBaHWH. OHU Yy3HAIOT, YTO
[EHTPATEHOE MMPOSKTUPOBAHNE UCIIOTB3YETCSl HE TOIBKO B TEOMETPUH, HO U B JKUBOIIHCH, poTorpadhuu u
T.JI., YTO BOCHPHSTHE YEJIOBEKOM OKPY’KAIOIIUX INPEAMETOB IOCPEACTBOM 3PEHMS OCYILIECTBIISETCS IO



3aKOHaM NECHTPAJIIbHOTO IMPOCKTUPOBAHUS. yan_II/ICCH IoJIy4JaroT HCO6XO,Z[I/IMBIe IMPaKTUYICCKHUEC HABBIKA
Io I/I306pa)KeHI/IIO MMPOCTPAHCTBCHHBIX (I)I/Il"yp Ha IIJIOCKOCTH B HeHTpaHBHOﬁ IIPOCKINHU.

4. Muororpanauku (12 gacon).

MHororpaHnsble yIiibl. Beiykiible MHOTOTpaHHUKH U UX cBoKCTBA. [ [paBuiibHbIE MHOTOTpaHHUKHY.

Hean: chopmupoBaTh y ydammxcsi mpejcTaBieHHe 00 OCHOBHBIX BHIIaX MHOTOTPAHHUKOB W WX
CBOMCTBAX; PACCMOTPETH MPaBUIIbHBIE MHOTOTPAHHUKH.

OcHOBHAas II€Jb— NO3HAKOMUTh YUAIIUXCS C MOHATUSIMH MHOTOTPAHHOTO YTJIa U BBITYKJIOTO
MHOTOTPaHHHUKA, PAcCCMOTPETh TeopeMy Diijiepa M €€ NPHIOKEHUS K peIIeHUIo 3aj1a4, chOopMHpPOBATH
MPEACTABJICHUS O MPABUIBHBIX, MOJTYIPABUIBHBIX U 3B€34aThIX MHOTOTPAaHHUKAX, TTOKA3aTh MPOSBICHUS
MHOTOT'PaHHUKOB B IIPUPO/IE B BUE KPUCTAIIOB.

Cpemu TpOCTpaHCTBEHHBIX (UTYp 0co0oe 3HAYSHWE WMEIOT BBIMYKIbIe (UTYphl W, B YaCTHOCTH,
BBIYKJIbIE MHOTOrpaHHUKH. Teopema Oilnepa o0 wuucie BepiIdH, pedep U TIpaHell BBITYKIOTO
MHOTOTpaHHUKA UIPaeT BaXXHYIO pOJIb B PA3IMYHBIX OOJACTSIX MaTeMaTHKU U ee mpuiioxkeHusix. [Ipum
U3YYEHUU NPaBUIbHBIX, IMOJYNPABWIBHBIX M 3BE34YaThlX MHOTOTPAHHUKOB CIIEYeT HCHOJIb30BaTh
MOJIeI 3TUX MHOTOTPAaHHUKOB, M3TOTOBJIEHHE KOTOPBHIX OMHCAHO B YYeOHHKE, a Takxke rpaduueckue
KOMIIBIOTEpPHBIE CPEJICTBA.

5. BexTopsl B mpocTpaHcTBe (8 4acoB).

Bextopsl B mpoctpanctBe. KosumHeapHble W KOMILTaHapHble BeKTOpbl. [lapamienbHblii mepeHoc.
[lapannensHoe mpoeKTUpOBaHME U ero cBoicTBa. IlapaiensHble NPOEKIMM IIOCKUX  (UTYD.
N3o0pakeHre NPOCTPAaHCTBEHHBIX (Uryp Ha mockocTH. CeueHHMs] MHOTOTPaHHUKOB. Mcropmueckue
CBEJICHMUSI.

].[e.m;: C(I)OpMI/IpOBaTB Yy ydamuxcs TOHATUC BCKTOPAa B IIPOCTPAHCTBC, PACCMOTPETH OCHOBHLIC
onepanv Hall BEKTOPAMHU.

6. IToBTOpenue (4 yaca).
Iean: moBTOPUTH U 000OIIMTE MaTepHall, U3ydeHHBIH B 10 Kiacce.

TemaTuka KoHTpPOIBbHBIX padoT B 10 kiIacce

Ne k.p Tema
1 [apannenbHOCTh TPSMBIX U IIOCKOCTEH
2 [TapamtenbHOCTB TIIIOCKOCTEH
3 [leprieHAUKYISIPHOCTH MPSIMBIX U TUTOCKOCTEH
4 MHororpaHHuKu
5 BexTopsl
TeCcT Urorossiii TecT 3a kype 10 kiacca

Conep:xkanue yueOHoro kypea B 11 kiaacce.
(2 yaca B Hees10, Bcero 68 yacon)

1. IloBTOpenue (2 yaca)

[Tnomaam moBepXHOCTH 00BEMHBIX GHUTYp. BEKTOPHI B IPOCTpaHCTBE.



2. KoopauHaThl TOYKH H KOOPJAMHATHI BEeKTOPOB npocTpancTie. [IBmxenns (14 yacos).

[IpsiMmoyronbHasi cucTeMa KOOPJUHAT B IPOCTpaHCTBE. PaccTosiHue MeXAy TOUKaMu B IPOCTPAHCTBE.
Bekrtopsl B mpoctpanctBe. [[nnHa BekTopa. PaBeHCTBO BekTOpoB. ClOKE€HHE BEKTOPOB. YMHOXKEHUE
BekTopa Ha yncio. KoopauHatel Bektopa. CKaliipHOE MPOU3BEACHUE BEKTOPOB.

Hean: 6seoenue nouwamue npsamoy2oibHOU cucmembl KOOPOUHAM 6 NPOCMPAHCMEE, 3HAKOMCMEBO C
KOOPOUHAMHO-8EKMOPHBIM MEMOOOM PeUuleHust 3a0au.

Lemn: chopmMupoBaTh y ydamuxcs yMEHHUS TPUMEHITh KOOPIAWHATHBIA W BEKTOPHBIA METOIBI K
PEIIEeHNUIO 33/1a4 Ha HAXO0KJICHUE JIJTMH OTPE3KOB U YIJIOB MEXIY IPSIMBIMU U BEKTOPAMHU B IIPOCTPAHCTBE.
B xoz1e u3ydenus Tembl 11e51€co00pa3Ho UCIOIb30BATh AHAJIOTHUIO MEXKIY paccMaTpUBAEMbIMU OHITHSIMU
Ha IUIOCKOCTH M B MPOCTPAHCTBE. DTO MOMOXKET ydamumcsi Oosee TTyOOKO W OCO3HAHHO YCBOHUTH
M3y4yaeMblil MaTtepual, ySICHUTh COJIepKaHUE U MECTO BEKTOPHOI'O UM KOOPAMHATHOTO METOJIOB B Kypce
reOMEeTpUn

OcHOBHAas 1€Jb— 0000UMTh U CUCTEMATU3UPOBATH MIPEJICTABICHUSI YUAIIUXCS O JEKapTOBBIX
KOOp/IMHATAaX W BEKTOPaX, NO3HAKOMHUTH C TIOJSIPHBIMHU B C(hEePUUSCKIMH KOOPANHATAMH.

N3ydyeHne KoopauHAT U BEKTOPOB B IPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOI'OM IIOBTODSIET
U3YYEHHE COOTBETCTBYIOIIUMX TEM IUJIAHUMETPHH, a C JIPYrod CTOPOHBI, J1aeT ajiredpanyeckuil MeToj
pEIIeHus] CTEPEOMETPUUYECKUX 3a]1ay.

3. Huaunap, konyc, map (16 yacon)

OcHoBHBIE 97eMeHTHI cdepbl © Imapa. BsaumMmHOe pacmojoxkeHue cdepbl H  IUIOCKOCTH.
MHuororpaHHuKy, BIHCaHHBIE B cepy. MHOTOTrpaHHUKH, OMMCAaHHbBIE OKOJIO cdepbl. [{ummHap u KoHyc.
@urypsl BpallleHHUsl.

Hean: goipabomra y yuawuxcsa cucmemMamuieckux c6e0eHull 00 OCHOBHbIX 6UOAX MeJl 8PAUeHUSL.

Heaun: nate yyammMmcs cUCTeMaTHYeCKUE CBEJIEHUs 00 OCHOBHBIX BHJAX TeJl BpalieHus. V3zydenue
KpYyTJbIX Tesl (UUIMHApa, KOHYca, IIapa) 3aBepliaeT U3yuyeHUue CUCTEMbl OCHOBHBIX MPOCTPAHCTBEHHBIX
reoMeTpuueckux Tel. B XoJe 3HaKoMCTBa € TEOPETUYECKMM MaTepHalioM TeMbl 3HAUYUTEIHHO
pa3BUBAIOTCS MPOCTPAHCTBEHHBIE MPEJCTABICHUS YUAIIUXCS: KPYIJIble Tella paccMaTpuBaTh Ha MpUMeEpe
KOHKPETHBIX TE€OMETPUYECKHX TeJ, W3y4aTh B3aMMHOE pACIOJIOKEHHE KpPYTJBIX Tell U IUIOCKOCTed
(kacaTenpHBIE U CEKYIIHE IUIOCKOCTH), O3HAKOMHUTH C TOHSTUSIMH OMUCAHHBIX M BIWCAHHBIX MPHU3M U
nupamya. Pemats 60sbl10e KOJIMYECTBO 3ajad, YTO MO3BOJIIET MPOJOIKUTE padoTy 1Mo (hOpMUPOBAHHIO
JOTHYECKHX M rpauIecKuX YMEHHN.

OcHOBHas 1eab— chOPMUPOBATH MPEICTABICHHUS yUJAIIUXCS O KPYIJIBIX TelaX, U3yUUTh
CJIy4au MX B3aUMHOTO PacIOJI0KEHHUs, HAyUYUTh H300pakaTh BIMICAHHBIC M OMIMCAHHBIC (PUTYPBL.

B nmanno#t Teme 0000IarOTCsl CBENCHHS W3 IUIAHUMETPHH 00 OKPY)KHOCTH W Kpyre, O B3aUMHOM
PaCTONIOKEHUN TPSIMONH U OKPYXKHOCTH, O BIUCAHHBIX M OMHCAHHBIX OKPYKHOCTSAX. 37I€Ch ydalluecs
3HAKOMSITCS C OCHOBHBIMH (UTYpaMH BpallleHUs, BBIICHSIOT MX CBOWCTBA, ydarcs MX H300paxkaTh W
pemats 3agaud Ha (urypsl BpameHus. GopMupoBaHHIO Oojiee TIyOOKHX MpPEJCTABICHUN YUaIuXcCs
MOTYT CITy>KUTh 3aJ]a4i Ha KOMOWHAIIMA MHOTOTPAHHHUKOB U (PUTYpP BpaICHUSI.

4. OO0béM m IIomaabL MoBepxXHOCTH (22 yaca).

[TorsiTne 06BEMa u ero croiictBa. OOBEM NUIMHIPA, IPSIMOYTOIHFHOTO TapaljIeNiehIe/[a U TPU3MBIL.
[Tpunnun KaBamsepu. O0béM mupamuasl. O0BEM KOHyca W ycedeHHOro KoHyca. OOBEM Imapa u ero
yacreil. [lnomans mMOBepXHOCTH MHOTOTpaHHWKA, IHJIMHIpPA, KOHYca, YCEUeHHOTro KoHyca. Iliommams
MOBEPXHOCTH IIIapa M €ro YacTel.

Hean: cucmemamusayus uzyuenus MHO20CPAHHUKOS U MeJl 8paujeruss 6 xooe peulenus 3a0ay Ha
gblyUCIeHUE UX 00BEMOS.



[emn: TpOIOMIKUTH CUCTEMATHUECKOE M3yUeHHE MHOTOTPAaHHUKOB M TeJl BPAIICHUS B XOJIE PEIICHHUS
3a/la4 Ha BBIUMCIICHHE UX 00BEMOB.

[TonsiTne 00bEMa BBOJUTH MO aHAIOTHH C MOHSITHEM IJIOMAAN TIOCKOUH (QUTYPBI U (OPMYIUPOBATH
OCHOBHBIE CBOMCTBA O0BEMOB.

CymecTBOBaHME U €IMHCTBEHHOCTh 00BEMaA Tella B IIKOJIBHOM Kypce MaTeMaTUKH MPHUXOAUTCS
IpUHUMATH 0€3 J0Ka3aTelbCTBa, TaK KaKk BOIPOC 00 00bEMaxX MPUHAAIEKUT, IO CYIIECTBY, K TPYIHBIM
pa3nenaMm Bbiciield MareMatuku. [losToMy Hy»KHBIE pe3ylbTaThl YCTaHABIMBATh, PYKOBOJICTBYSCH
OoJIbIIIe HATISITHBIMU COOOpaXeHUSIMU. Y4eOHBIH MaTepHall IJIaBbl B OCHOBHOM JIOJIKEH YCBOMTHCS B
mpoliecce perieHus 3a1ay.

OcHoOoBHAas IIelb— cPopMUPOBATEH MIPEACTABICHUS YUAIINXCS O MOHATUSIX 00BEMA U TUIOIIAIN
MTOBEPXHOCTH, BBIBECTH (POpMYIBI 0OBEMOB M IUIONIAIEH MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX
buryp, Hay4uTh pelaTh 3aJa4d Ha HaXOXKJIeHHe 00bEMOB U ILIOIMIAEH TOBEPXHOCTEH.

N3ydyenne oO6bEMOB 0000IaeT M CHUCTEMATU3UPYET MarepHall IJIAaHUMETPUU O IUIOIMAISIX IIOCKUX
¢uryp. Ilpm BeIBOZE (GopMys O0O0OBEMOB HCIONB3yeTcs NpUHIUN KaBambepu. DTO TO3BOJSIET YUCTO
reOMEeTPUUYECKUMU MEeTOJaMHU, 0e3 HCIONIb30BaHUsl HHTErpajia WU IMpelelbHOro Imepexoja, HalTu
00BEMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX (PUTYP, BKITIOUast 00BEM Iapa M ero 4acTei.

[IpakTideckasi HaMpaBICHHOCTh ATON TEMBI OMpeAesIeTcss OOJBIIMM KOJUYECTBOM Pa3HOOOpA3HBIX
3aJla4 Ha BBIUKCIICHHE 00bEMOB U ILIOMAJICH MTOBEPXHOCTEMH.

5. IloTopenue (14 yacoB)

Hean: nosmopenue u cucmemamusayus mamepuana 11 xkiacca.

Iesm: NOBTOPUTH W OOOOIMUTE 3HAHUS W YMCHHS, YUAIUXCs Yepe3 PeIeHHe 3a/1ad MO0 CIIeAYIOIHM
TEeMaM: METOJ KOOPJIUHAT B IPOCTPAHCTBE; MHOTOIPAHHUKH, TeJIa BpallleHus; 00BEMBI MHOTOI'PAaHHUKOB H
TEJT BpAICHHS

TemaTuka KOHTpPOJIbHBIX padoT B 11 kiaacce

Ne k.p Tema
1 [Ipocreiimue 3a1a4n B KOOpAMHATAX
2 Mertona koopauHAT
3 Tena Bpammenus
4 OOBEMBI TEN
5 O06B&Mm mapa, miomaas cepsl
TECT NToroBslii TECT 3a Kypc CTEpEOMETPUHI

6. TemaTn4yeckoe NIAaHMPOBAHHUE
10 xiace (68 uacon)

XapaKTepl/lCTI/lKa OCHOBHbBIX BH/10B yqeﬁﬂoﬁ

HCATECJIBbHOCTH

OcHoBHOE coep:kaHHe 110 TEMAM . .
(Ha ypoBHe y4eOHBIX el cTBHI)

BBenenue (akcHOMBI cTepeOMeTPHH U UX cjeAcTBHSA). (S 4acoB).

1. AKcHOMBI cTEepeOMETPHH. ®opmMyIHMPOBATH OCHOBHBIE aKCUOMBI CTEPEOMETPHUH.
HekoTtopsie cieacTBus U3 aKCUOM. JloKa3pIBaTh CICACTBUS U3 AKCHOM.
Pematsp 331241 Ha IPUMEHEHHUE AKCUOM U CIIEJICTBAN
U3 AKCUOM.

AXCHOMBI CTCPCOMCTPHUU U CIICACTBUSA U3




AKCHOM.

IapanieabHocTh NPIMBIX U IUI0CKOCTel. (19 1yacoB).

2. IlapannenpHble IpsIMBIE B
MIPOCTPAHCTBRE.
[TapanienpHOCTh NPSMON U MJIIOCKOCTH.
B3aumnoe pacronoxenue npsiMbix B
IIPOCTPAHCTBE.
CkpemmBarouecs mpsMeble.
VYroa MexXIy AByMsI IPSMBIMH.
[TapannenbHbIE IITOCKOCTH.
[Ipu3Hak napayieIbHOCTH JBYX INIOCKOCTEM.
CRoiicTBa mapauIeIbHBIX TUIOCKOCTEH.
Tetpasp.
[Tapannenenumnen.
3ajaun Ha TOCTPOEHUE CEUEHUH.

®opmyHpoOBaTh ONPEICICHUS TapaJUIEIbHBIX
MPSIMBIX, CKPEIIUBAIOIINXCS MPSIMBIX., IPSIMON
MapauIeIbHOMN IJIOCKOCTH.
®opMy/IMpPOBATH U I0Ka3bIBATh TEOPEMBI,
BBIPAYKAIOIINE UX IPU3HAKHU U CBOMCTBA.
PacnozHaBath B3aMHOE I1OJIOKEHUE MIPSIMBIX B
peanbHBIX (hopMax (Ha OKPYKAIOIIKUX IMpeaMeTax,
CTEPEOMETPUUYECKUX MOAEISX U T.J1.)
DopMyHpPOBATH ONPEICIICHUE YIIa MEXK]TY
MPSIMBIMH.

@opMyHPOBATH ONPEICIICHUE YTIIOB C
COOTBETCTBEHHO NMapaJlIeIbHBIMA CTOPOHAMH.
Joka3bIBaTh TEOPEMBI, BhIpAXKAIOIIUE UX CBOMCTBA.
Pematp 331241 Ha IOCTPOEHME, TOKA3ATEIBCTBO U
BBIUUCIICHHUE.

@ opMyMpPOBATh ONPEIEICHUS NapaJIEIbHBIX
IUIOCKOCTEM.

@DopMyJHPOBATh U 10KA3bIBATh TEOPEMBI,
BBIPAYKAIOIIUE UX IPU3HAKHU U CBOMCTBA.

®opmyIHpoBaTh OIpe/ielIeHne U U300paxarhb

TeTpadIp, HapauIeICUIE]].
®opMyIHPOBATH U 10Ka3bIBATH TEOPEMBI O
CBOMCTBAX MapaJuIeJICTUANEA.

Pematsp 3a7aun Ha MOCTPOECHHE CEUEHUN TeTpa’ipa U
napajuieJenuIe/a.

MogaeanpoBaTh yCJIOBHE 337a41 U TOMOIIBIO YepTeKa
WJIY PUCYHKA, IPOBOAMTH JIOTIOJHUTEIbHBIE
IIOCTPOEHUS B XOJI€ PELIEHUS.

BoiiesasiTe Ha yepTexe KOHPUTYpAIIH, HEOOXOIUMbIE
JUTSI TIpOBeIeHUsI 000CHOBAaHUM JIOTHYECKHX II1aroB
peuieHusl.

NuTepnperupoBaTh MOJIYyUYEHHBIN pe3yJbTaT U
CONIOCTABJISITH €T0 C YCJIOBUEM 3aJ1a4U.

IlepnenauKy AsIpHOCTSD NI

PAMBIX H ILUI0cKocTel. (20 yacoB)

2. llepnenaukymnspHbIe B
MIPOCTPAHCTBE.
[leprieHAUKYISAPHOCTh TIPSIMOM W TUTOCKOCTH.

[Ipy3Hak NEpHEeHIUKYJISPHOCTH MpsMOW U

psiMble

IIJIOCKOCTH.

Teopema o0 mpsMONl  MepHEHAUKYISIPHOMN
ILIOCKOCTH.
PaccrosHne oOT TOYKM 1O  IUIOCKOCTH.

[leprieniuKyIp ¥ HAKJIOHHAsL.
Teopema o Tpex neprneHAuKyIspax.
VYron Mexay npsMOi U INIOCKOCTBIO.
JIByrpaHHsIii yrod.

IIpu3snak NIEPIEHIUKYJIIPHOCTH
IIOCKOCTEM.

[IpsiMoyronbHBIN NapauleIenuIe .

JIBYX

@opMyMPOBATH ONPE/ICTICHUE TEPIEHANKYISIPHBIX
MPSIMBIX.

DopMyHpoOBATH ONpPE/ICICHUE EPICHANKYISIPHOCTH
MPSIMOX 1 TIJIOCKOCTH.

@®opmMyMpPOBATH H JOKA3BIBATh TEOPEMBL,
BBIPAXKAOIINE UX NIPU3HAKU U CBOMCTBA.
DopMyHPOBATH ONPEJICTICHUSI PACCTOSIHUS OT TOUKH
JI0 TUIOCKOCTH, MEXAY NapaJIeIbHBIMU IUIOCKOCTSIMH,
MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIY MPSIMOIL
W NapajuleIbHON € IIOCKOCTBIO.

@DopMyJHPOBATH H J0KA3BIBATH TEOPEMY O TPEX
MEPIEHIUKYISIPAX.

@opmMyMpOBATH ONPEJICIICHUE YIJIa MKy MPSIMON U
IIJIOCKOCTBIO.

Pemathb 3aaun Ha IOCTPOEHUE, JTI0KA3ATEIBCTBO U
BBIYNCIICHHE.

®opMyJIPOBAThH OIIPENIETICHUE YTIIIa MEXKIY
IIJIOCKOCTSIMU.




Tpexrpannslii yroi.
MHororpaHssi€ yIJbl.

®opMyIHPOBATH ONPEIEICHUE NEPIEHANKYISIPHBIX
IUIOCKOCTEM.

@®opMyIMPOBATH H J0KA3bIBATh TEOPEMBI,
BBIpAXKAOIINE X NMPU3HAKU U CBOMCTBA.
Pacno3naBatn, popmyampoBaTh onpeiciieHUE U
HU300paXkaTh MPSIMOYTOJIBHBIN MapaylIeIenuIeI.
@DopMyJHPOBATH U 10KA3bIBATH TEOPEMBI O
CBOMCTBAX Mapajviejenune/a.

Pematp 3a1a4un Ha BBIUMCIICHUE JIMHEHHBIX BEJIUYMH.
HNuTepnperupoBaTh MOJYyUYEHHBIN pe3ybTaT U
COIIOCTABJISITH €T0 C YCJIOBUEM 3a/1a4U.

Muororpanauxu (12 gacos).

3. llonarue MHOTOrpaHHUKA.
[Ipu3zma.
[Imomaae MOBEPXHOCTH MPU3MBI.
[Tupamua.
[TpaBuiabHas nupamuia.
Ycedennas nupamua.
[1nomaae MOBEpXHOCTH MUPAMU/IBI.
[IpaBunbHBIE MHOTOTPAaHHUKH.

®opMyMpOBATH ONPEJICTICHUE U TPUBOIUTH IPUMEPHI
MHOTOTPaHHUKOB.
®opmMyJIpOBaTH OIpE/IeICHUE U N300paxaTh MPUMY.

@opmyaupoBaTh  ONpelelieHne W M300paxarb
MUPaMUJIy, YCEUCHHYIO THPAMHU/TY.

@opmyaupoBaTh  ONpelelieHne W W300paxarb
MPaBUJIbHBIC MHOTOTPAHHUKH.

Pemars 3amaum  Ha  BBIYHCIEHHE  TUIOIIATA
MTOBEPXHOCTH Pa3JInIHbIX MHOTOTPaHHHKOB.
Pacno3zHaBaTh  MHOTOTpaHHWKH, Ha  yepTrexax,

MOJIEJISIX ¥ B PEaIbHOM MHPE.
MopaeaupoBaTh yCIOBHE 32/1a4X ¥ TIOMOIIBIO YepTexa
WIA  PHUCYHKa, NPOBOAUTH  JIONIOJHHUTEIHHBIC
MIOCTPOCHHS B XOJI€ PEIICHUSI.

BoiaeasTs Ha depTexe KOHQUTYpaIlud, HEOOXOIUMBIE
JUISL TIpOBEACHUS] OOOCHOBAaHWM JIOTMUECKUX IIAroB
pelIeHusl.

IIpumeHsiTH U3YYCHHBIE CBOMCTBA T'€OMETPHYECKHX
buryp u GopMyIn A pelIeHHus] TeOMETPUUECKUX 3a/1ad
¥ 33/1a4 C IPAKTUIECKAM COJICPKAHUEM.

BexTopsl B npocTpancTBe (8 yacoB).

4.  llonsTHe BEKTOpa B IPOCTPAHCTBE.
PaBeHCTBO BEKTOPOB.
CrnosxeHue 1 BEIMUTaHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCJIO.
KomrmtanapHbie BEKTOPBHI.
[IpaBuio mapaienenunena.
Paznoxenne BekTopa 1o Tpem
HEKOMIUIAHAPHBIM BEKTOPAM.

@®opmMyMpPOBATH ONPEICICHUS W WUIIOCTPUPOBATH
MOHSITUE BEKTOpa, JUIMHBI BEKTOpPA, KOJUIMHEAPHBIX
BEKTOPOB,
BEKTOPOB.
BouimosnaTs omnepanuu Haja BekTopaMu. Haxonutsb
paszloKeHue BeKTopa IO TpeM HEKOMIUIaHAPHBIM

KOMIUJIAaHAPHBIX ~ BEKTOPOB,  paBHBIX

BEKTOpaM.
BbINOIHATL TPOEKTHI O TEMaM  HCIOJb30BaAHHUS
BEKTOPHOTO MeETOJla TIpU pEIICHHH 3aj]ad  Ha
BBIUUCIICHUS U JI0KA3aTeIbCTRA.

IloBTOpenue (4 yaca).

5. IloBropenue




11 kiaace (68 yacon)

OcHoBHOE COAECPIKAHHUE 110 TEMAM

XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHOM
AeSITeJIbHOCTH

(Ha ypoBHE y4eOHBIX JeliCTBH)

IToBTOpeHue (2 yaca)

1. Ilmomann 00BEMHBIX

buryp.
BekTopsl B mpocTpaHCTBE.

MMOBEPXHOCTHU

KoopauHaThl TOYKH B KOOPIMHATHI BEKTOPOB nmpocTpaHcTie. [{Bmkenus (14 gacos).

2. BekTtopsl.
[IpsimoyronbHas
IIPOCTPAHCTBE.
Koopaunats! BekTopa.

CBs3p MeXIy KOOpAMHAaTaMH BEKTOPOB H
KOOp/AWHATaMH TOYEK.

IIpocreiimue 3agaun B KOOpAWHATAX.

VYroa MeXay BEKTOpaMH.

CkansipHoe IPOU3BEICHUE BEKTOPOB.
Brruucrienue yriioB Mexty NpsSMbIMU, MPSIMOI
U TUIOCKOCTBIO.

VYpaBHEHUE MIIIOCKOCTH.

cucreMa KoopauHar B

Bbruncnenne  paccTossHUS OT  TOYKH [0
IIJIOCKOCTH.

YpaBHEHHE MIOCKOCTH.

Boruucinenne pacctosHUsT OT TOYKU [0
IJIOCKOCTH.

[Ipumenenue KOOPJIMHATHO-BEKTOPHOTO

MEeTO/la K peIIEHUIO 3a7ad Ha BBIYHCIIECHUE
pacCTOSHUN.

Brruncnenue yrioB Mex Iy IMJI0CKOCTSMHU.
IenTpasnbHasi cHMMETpHSI.

OceBasi cHMMeETpHSI.

3epKajbHasi CAMMETPHUSL.

[TapannensHBIN TEpeHOC

O0bSICHATH ¥ HILJIIOCTPHPOBATH ITOHSITHE
IIPOCTPAHCTBEHHOH J1€KapTOBON CUCTEMBI KOOPAMHAT.
BriBoauTh 1 HCOJIB30BATH (YOPMYIIBI KOOPHMHAT
CEPEIMHBI OTPE3Ka, PACCTOSHUS MEXKY IBYMSI TOUKaMU
IIPOCTPAHCTBA, yPABHEHUE NIPSIMOM B IPOCTPAHCTBE.
BeruneasTes JUIMHY, KOOPIMHATHI BEKTOPA, CKAJSIPHOE
IIPOU3BEICHUE BEKTOPOB.

HaxoauTtp yroia Mexay BEKTOpaMmH.

BbInoIHATH IPOEKTHI 110 TEMaM UCIOJIb30BaHUS
KOOPJMHATHOI'O METO/Ia IIPU PELIEHUH 3a/1a4 Ha
BBIUUCIICHUS U JJ0KA3aTeNbCTRA.

O0bsACHATH U (pOPMYINPOBATH ITOHATUS
CHMMETPHYHBIX (QUTYP B IPOCTPAHCTBE.

CTpouth cCUMMeETpUYHBIE (PUTYDBI.

BeinorHATHL NapasiensHbli nepeHoc Guryp.

Muaunap, konyc, map (16 yacon)

3. llonsarue numuHIpAa.
[Tomans MOBepXHOCTH IMITHH/IPA.
[Tonsitue KoHyca.
[Tomans moBepXHOCTH KOHYCA.
VY ceueHHBI KOHYC.
Cdepa u map.
YpaBHeHwue cheps.
B3anMHoe nonoxxenne cepbl U TIOCKOCTH.
KacarenpHast I10CKOCTB K cdepe.

®opMyJIIPOBATH OIIPEJIEIIEHNE U H300paKATH
OUATTUHID.

®opMyJIPOBATH OIIPEIEIIEHNE U N300paKaTh KOHYC,
YCEUYEHHBIA KOHYC.

®opmyIpoBaTH OIpeJIelICHIE U H300paxkaTh chepy
U map.

®opMyJIHPOBAThH OIIPEJIETICHUE IIIIOCKOCTH
KacaTelbHOHU K cdepe.

@®opmMyMPOBATH H JOKA3BIBATH TEOPEMBL,
BBIPAXKAFOIIHE MPU3HAKKU U CBOKWCTBA INIOCKOCTH




[Tnomans cheps.
CedeHus MUIMHIPHYSCKON TTOBEPXHOCTH.
CeveHne KOHUYECKOHN MTOBEPXHOCTH.

KacaTellbHOH K cdepe.

PemaTts 3a7aun Ha BRIYUCIICHUE TUTOIIAIN
MOBEPXHOCTH IHIIMHJIPA, KOHYCa, YCEYSHHOTO KOHYCa.
Pacno3HaBaTh Tena BpallleHNs, Ha YepTekKax, MOJEIIIX
U B pealbHOM MHpe.

MopaeaupoBaTh yCIOBHE 33J]aud M TOMOIIBIO YepTeka
WA PUCYHKA, HIPOBOAUTH JIOTIOJTHATEIEHBIC
MOCTPOCHHUSI B XOJI€ PEIICHHUSI.

BoiaeasTs Ha yepTexe KOHPUTYparu, He0OX0IUMbIE
JUTSI IpOBeIeHUsI 000CHOBaHUM JIOTHYECKHX II1aroB
perneHwus..

I[IpuMeHsTH U3yYECHHBIC CBONCTBA FEOMETPUICCKUAX
¢buryp u GopMyI1 Ul peIICHHS] TEOMETPHISCKHX 3a1ad
Y 33724 C MPAKTHYECKUM COJIEPIKaHUEM.
HNHTepnipeTnpoBaTh NMOXYYCHHBINA PE3yJIbTaT U
COIIOCTABJISITh €0 C YCIOBHEM 3ajauH.

00béM n mIomaas NoBepxHocTH (22 yaca).

[Tonsitue 0O6bEMA.

O0BEM mapasienenunea.

OOBEM IIPSIMOIA TTPU3MBI.

O0BEM muIHHIpA.

Brrauciiennie 00EMOB Tell C TOMOIIIBIO
OTIpeJIeIEHHOTO UHTEerpaJa.

OOBEM HAKIIOHHOW MIPU3MBI.

OOBEM TUpPAMHU/TBI.

O06BEM KoHyca.

O06béM mapa.

OOBEM MIapoOBOTO CETMEHTA, IMMAPOBOTO CJIOS,
IIIApOBOTO CEKTOPA.

[Tnomanb chepsr.

o0béMa  (UTYpBIL
@®opmypoBaTh W OOBICHATH CBOWCTBA OOBEMA.
BeiBoauts QopMysibl 00BEMOB MPHU3MBI, THUPAMUJIEI,
YCEUCHHOM MUpaMUJIbI, IHITHHIPA, KOHYCa, YCEUYSHHOTO
KOHYyca, Imapa., IapoBOro CerMeHTa, IapoBOro Iosica.
Pematp 3a7aun Ha BBIYHCICHHE O0BEMOB pa3IMYHBIX
buryp ¢ TIOMOILIBIO  ONpPEIENICHHOTO
Onwupasicb Ha JaHHBIE YCJIOBUSI 3aJaud, HAXOAHUTH

BO3MOXHOCTH TIPUMCHCHUSA HGO6XOJII/IMBIX (I)OpMy.TI.

®opmyJiIpoBaTh  IIOHATHE

MHTErpaa.

Pemars  3amaun  Ha  BBIUKWCICHHE  IUIOINAIA
MTOBEPXHOCTH CEpEHI.

HUcnoan3oBars  QopMmynbl  aiast  00OCHOBaHHUS
JIOKa3aTeNbCTB  PACCYXKICHHH B  XOJE  PEIICHHS.

IIpuMeHsATh W3y4YCHHBIE CBONCTBA I'€OMETPHYECKUX
¢buryp u Gpopmy Ui pelIeHus] FeOMETPUIECKUX 3a1au
u 3a1a4 c IIPAKTUYECKUM

HNuTepnperupoBath  IOJyYEHHBIN
COIIOCTABJISITh €r0 C YCIOBHEM 3a/1auH.

COZICPIKaHHEM.
pe3yibTar  u

IloBTOpenue (14 yacos).

IToBTOpEHME

5. Y4eOHo-MeTOAMYECKOE H MATEePHAJLHO-TeXHHYeCKOoe obecreyeHne
o0pa3oBaTeIbHOIO NMpouecca

Y4eboHuKknH, peanusyomue padodyo nmporpamMmmy:

1. Teomerpus, 10-11: Yuel. mis obmeodbpazosar. yupexaenuit/ JI.C. Artanacsn, B.®. byry3os,
C.b. Kagommes u ap. — M.: [Ipocsemenue, 2012

JAuaakTuyeckne MaTepHAaJIbI:

1. Jlmmaktuyeckue Marepuaisl mo reometpuu ais 10 kiracca. 3uB b. I'., Metinep B. M.;




2. Jlmpaktuueckue Matepuaisl mo reometpuu s 11 kiacca. b. I'. 3uB.;

3. Teomerpus 10-11 xmaccel: TecThl AJisg Tekymiero u oboOrmmaromero kontpoms. Kosamesa I'. U,
Masyposa H. W.

4. Pabouas terpans o reomerpun s 10 kmacca. 10. A. I'maskos, U. U. IOauna, B. ®. byTy30B;
5. Pabouas teTpanp mo reomerpuu st 11 kmacca. 10. A. I'naskos, U. U. IOauna, B. ®. byty30B;
6. 3amaum no reometpun st 7 — 11 kiaccos. b. I'. 3uB, B. M. Meiinep, A. 1. baxanckuii;

7. «3000 koHkypcHBIX 3a1a4 o matematuke». E. JI. Kynanun, B. I1. Hopun u ap.;

8. 3anmmarenvHas reometpus. A. U. [lepensman;

9. Marematuyeckue oMMIHUaIbI B mKoje. 5-11 kimaccel. A. B. dapkos;

10. COopHHK 3a/1a4u 10 MaTeMatuke Jutst moctynaromux Bo BTY3s1 mox penakuueit M. U. Ckanasu.

11. 'eomerpus B Tabnunax. 7-11 knaccesl. CipaBounoe nocooue. JI. M. 3BaBuy, A. P. PsizanoBckuii.

MeToau4yeckue mocoons:

[Toypounsie pa3zpabotku o reomeTpun. 10 kimace. B. A. SIpoBenko;
IToypounsle pa3pabotku no reomerpun. 11 kiace. B. A. SIpoBeHko;

VYernas reometpust 10-11 xnace. A. I1. Epmosa, B. B. T'ono6opoabko;

el A

KHM. I'eometpus 10 xkmacc. CoctaButens A. H. Pypykus;
5. Wsydenme reomerpuu B 10 — 11 xmaccax: Mertoauyecknue pekoMeH1anuu K yueonunky. Kuaura as
yuutens. C. M. Caakss, B. ©. byty308;
6. Maremaruka. [lonasiii kype noarotoBku k EI'D+ CD. O. B, bonsimakosa, E. B. Kapnynuna;
7. Komudukarop, cnermdukanus 3ananuit EI'D 2019-2020 r.;
8. EI'D: 3000 3amau ¢ orBeTamu 1o MaremaTuke. Bee 3amanus rpynmel B/ A.JI. Ceménos, U.B.
Amenko u ap. — M.: U3parensctBo «OKk3ameny, 2011 r.;
9. EI'D. Maremaruka. Kommiekcnas noaroroska. J. J[. Karanos;
10. EI'D. Maremaruka. YHuBepcanpHblii ciipaBouHuk. A. H. Poranumn, 1O. A. 3axapuituenko, JI. .
3axapuiiueHKo;
11. EI'3-2020. TumoBble 3K3aMeHAIIMOHHBIC BapuaHThI. 36 BapuanToB. ba3oBrrit yposeHs. [loa
penakuueii M. B. Amenko;
12. EI'D2-2020. TunoBble s5K3aMeHalMOHHbIE BapraHThl. 36 BapuanToB. [Ipoduibublii yposens. [1og
penaknueii M. B. fAmenko.
HNuTepHET pecypcebl:
v MunucrepctBo 06pazoBanus PD;
v http://www.drofa.ru — caiit uznarensctsa «J[podar

v’ http://www.informika.ru/;

v’ http://www.ed.gov.ru/ ;

v http://www.edu.ru/




http://uztest.ru
http://4ege.ru

TectupoBanwme online: 5 - 11 kmaccor http://www.kokch.kts.ru/cdo/

[lemarormueckas MacTepckas, ypoku B IHTEpHET 1 MHOTOE JpyTOe:

http://teacher.fio.ru

Hogsie Texnonoruu B oopazoBanuu:  http://edu.secna.ru/main/

[TyTeBomuTens «B Mupe Hayku» ISl ITKOJIBHUKOB: http://www.uic.ssu.samara.ru/~nauka/

Merasunukionenus Kupria 1 Medoawus: http://mega.km.ru

CalThI ((SHI_II/IKJIOHGI[I/II\/’I 3HHHKHOHCﬂHﬁ)), Halrpumep:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/;

www.math.ru -MHTEpHET - moJIepKKa yuuTeed MaTeEMaTUKH.

www.it-n.ru-CeTb TBOPUECKUX yUUTENEH.

www.exponenta.ru -O0pa3oBaTeTbHBIN MATEMAaTUUECKUHN CAMT.

http:school-collection.edu -Exmnaas xoieknus THPPOBBIX 00pa30BaTEIBHBIX  PECYPCOB.
[{udpossie o6pazoBarensHbie pecypebl (LIOP) k yueGHUKAM.
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v' http://www.prosv.ru - caiit u3narenscrsa «IIpocBemmenue» (pyopuka «MaremMaTHKay)
MaTepuajbHO-TeXHHYECKOE 0O0ecreveHmne:

1. HoytOyx

2. XK TB

3. IIpoexTop

4. lHTepakTUBHAs J10CKa
5. Komnekumsa CD — guckos, DVD - nuckos

YueOHO-IpaKkTH4YEeCKOE U Y1eOHO-12a00paTOPHOE 000py/10BaHHe
1. Jlocka MarHuTHas;

2. KoMIIeKT uepTeHBIX HMHCTPYMEHTOB (KJIACCHBIX W pa3/IaTOYHBIX): JIMHEWKa, TPaHCIOPTHUD,
yroasHuK (30°, 60°, 90°), yronsauK (45°, 90°), THPKYIIb.

3. KoMImIeKThl TUTAaHUMETPUYECKHX W CTEPEOMETPHUYECKHUX Tel  (IEMOHCTPAIMOHHBIX |
pa3/laTOYHbBIX ).
4. Kommiekt st MoienupoBaHus (1[BeTHas Oymara, KapTOH, KajbKa, KJei, HOXKHHUIIKI,

TIJIACTHIIHH).

8. Ilnanupyemblie pe3ybTaTbl H3y4eHHs Y4eOHOr0 nmpeameTa
B pe3yabTaTe UH3yIeHUsI MATEMATHKHA HA 0a30BOM YPOBHE YUYCHHUK NOJKCH

3HATL/MIOHMMATh:

o 3HAUEHUE MaTeMaTU4YeCKON HayKW AJisl pellleHus 3a/lay, BOSHUKAIOIUX B TEOPHUH U IPAKTHKE;
HIUPOTY U B TO XK€ BpeMs OrPaHUYEHHOCTh NPUMEHEHHUS MaTeMaTHYeCKHMX METOJO0B K aHalu3y H
UCCJIETOBAaHUIO TIPOIIECCOB U SIBJICHUH B MPUpPOJIEe U OOLIECTBE;



o 3HAYCHHUC IMPAKTUKHW U BOIPOCOB, BO3HUKAIOIIHNX B caMOM MaTeMaTHKe ISt (bOpMI/IpOBaHI/Iﬂ n
Pa3sBUTHUA MaTEMaTH4YECKON HAayKH; UCTOPHUIO pPa3BUTUA IOHATHA YHCIA, CO3AAHUSA MATEMATUYCCKOIO
aHalin3a, BOSHUKHOBCHUS U PA3BUTUA TCOMCTPHUHU,

o yHHBepcaﬂBHBIﬁ XapaKTEp 3aKOHOB JIOTUKHU MATCMAaTHYCCKUX paCCYH(ﬂeHHﬁ, UX IPUMCHHUMOCTH BO
BCEX 00JIaCTIX YeJIOBECUSCKOM JACATCIIBHOCTH,

yMeTh:

e  pacro3HaBaTh Ha YepTekKaxX W MOJEISIX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH TPEXMEpHBIE
0OBEKTHI C UX OMMHMCAHUSIMHU, N300 PKECHUSIMH;

e  ONUCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, ApeyMeHmUpo8ams
ceou cydicoenus 06 IMoM pacnonoACeHUl,;

e  AHANU3UPOBATH B MPOCTEHIIHX CIIyYasX B3aUMHOE PaCIOIOKEeHUE OOBEKTOB B MPOCTPAHCTRE;

e m300pakaTh OCHOBHBIE MHOTOTPAaHHUKU W KPYIJIbIE Tela; BBINOIHATH YEPTEKU MO YCIOBUSIM
3ajadq;

e cmpoume npocmeiiuiue ceveHus Kyoa, npusmvl, NUPAMUOBL;

e pemarh IUIAHAMETPUYECKHE W TPOCTEHINHE CTepeoMeTpUYecKHe 3aJaud Ha HaxXOXXICHUE
r€OMETPUUYECKHUX BEJTMYUH (JIJTUH, YIJIOB, IIOMA e, 00bEMOB);

e  HCIOJB30BATh NPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4 MIIaHUMETpUUeCKre (aKThl U METOIbI;

e  TMPOBOJUTH JOKa3aTeIbHbIC PACCYKIICHUS B XOJI€ PEIICHHUS 3a/1a4;

HCMOJIB30BATh MNPHOOpPETEeHHbIE 3HAHHA W YMeHHS B NPAKTHYECKOH [efiTeIbHOCTH H
MOBCeTHEBHOM KU3HH IS

e  WccliefoBaHMs (MOJICIHPOBAHNUS) HECIOKHBIX NMPAKTUYSCKAX CHUTYallMid Ha OCHOBE W3YYECHHBIX
(bopMyII ¥ CBOMCTB (PHUTYD;

e BEHIUMCIICHUS OOBEMOB W IUTOMANEH IMOBEPXHOCTEW NPOCTPAHCTBEHHBIX TN TPHU pPEIICHUU
MPAKTHYECKUX 3a/1a4, UCTIOIB3Ys IIPU HEOOXOIUMOCTH CIIPABOYHUKH U BBIYHCIUTEIHHBIE YCTPOUCTRA.

[MTPMJIOXEHUE
9. ®OPMbI U CPEJICTBA KOHTPOJISL.

[IpomexxyTouHasi arrectanusi MPOBOJUTCS B (OPME TECTOB, KOHTPOJIBHBIX, CAMOCTOSITEIHHBIX,
pabot. MtoroBas arrectanus mpeaycCMOTpeHa B BUJE aJIMUHUCTPATHUBHONH KOHTPOJBHON paboThl. J[is
OIICHKH JIOCTM)KEHUH yJaIuxcsi IpUMeHseTcs ITHOAUIbHASI CUCTeMa OLlEHUBaHUS.

HOPMBbI OHIEHKH

Ommemka «2» cmasumcs, 8 CleoVIOuUxX Cy4asx:

HE PacKpBITO OCHOBHOE COJIep)KaHHUe yUeOHOT0 MaTepHaa;

oOHapyKeHO He3HAHUE YUYSHUKOM OOoJIbIIeH niu HanboJiee BaXKHON YacTH y4eOHOro MaTepuarna;
JIOTIYIIEHBI OIMUOKU B OMpPENIEJICHUH TOHSATUH, TPU HUCIIOJIb30BAHUHA MaTeMaTUYeCKOW TePMHHOJIOTHH, B
pUCYHKaX, dYepTekax WM Tpadukax, B BBIKIAJKaX, KOTOpble HE HCHPABIEHBI IOCIE HECKOIBKUX
HABOJISIINX BOIIPOCOB YUUTEIIS.

«HOprI OIl€HKH...» IIPHU3BaHbI obecrieunBaTh OAHWHAKOBBIE Tpe6OBaHI/IH K 3HaHUAM,
YMEHUAM U HaBbIKaM y4dalllUXCA I10 MaTEMaTUKE.

9.1. OueHka NMUChbMEHHBIX KOHTPOJIBHBIX PA0OT yUAIIHXCS 10 MATEMATHKE.
Paboma ouenusaemca ommemkou «5», eciu:

- pa60Ta BBITIOJIHCHA IIOJIHOCTBIO,



- B JIOTHYECKHUX PACCyKJIEHUSIX U 0OOCHOBAHUHU PEIICHUS] HET TPOOEJIOB U OMIHNOOK;
- B PEIlIEHUH HET MaTeMaTH4eCKUX OIMMOOK (BO3MOKHA OJIHA HETOYHOCTb, OMKCKA, KOTOpasi He SIBIISIETCS
CJIEJICTBUEM HE3HAHUS WM HEMOHUMAaHHUs y4eOHOTo MaTepuana).

Ommemka «4» cmasumcs, eciu:

- pa0oTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS INAroB pEIICHHUS HEJOCTATOYHBI (€C yMEHHe
00OCHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIEIUATBHBIM O0BEKTOM MPOBEPKH );

- JONYIICHBI OJlHA OIMMOKA WM €CTh JIBa — TPH HEIouY€Ta B BBIKJIAJIKAX, PUCYHKAX, YepTekaxX WU
rpadukax (ecii 3TH BHJIBI padOT HE SBIISUIMCH CIICIIAATBHBIM 00BEKTOM IPOBEPKH).

Ommemka «3» cmagumcs, eciu:

- jmomyieHo Oojee onHON ommOKH WM Oojiee JBYX — TPeX HEIOUYETOB B BBHIKJIAQJIKAX, YepTeXkax WU
rpadukax, Ho oOydaromuiics 001a1aeT 003aTeIbHBIMA YMEHHUSIMHE 10 TIPOBEPSIEMOM TeMe.

Ommemra «2» cmagumcs, eciu:

- JIONYIIEHbl CYIIECTBEHHbIE OIMMUOKH, MOKAa3aBIIMe, YTO OOydYarolIuiics He o0saaeT 00s3aTelbHBIMU
YMEHHUSIMH 110 JAHHOU TeME B MOJIHOU Mepe.

Ommemka «1» cmagumcs, eciu:

- pabora TmoOKa3ajga TOJHOE OTCYTCTBHE Yy oOOydaromerocss o0s3aTelbHbIX 3HAaHUH W YMEHHH TI0
MIPOBEPSIEMOI TeMe WIIM 3HAYUTeNIbHAs YacTh paOOThI BHIMOJIHEHA HE CAMOCTOSITENIBHO.
Yuutenb MOXKET TMOBBICUTh OTMETKY 3a OpPUTMHATBHBIA OTBET HA BOMPOC WM OPUTHHAILHOE pEIICHHE
3aJlaud, KOTOPhIE CBUAECTEIHCTBYIOT O BHICOKOM MaTeMaTUYECKOM Pa3BUTUH O0YUAIOIIETOCs; 3a pelleHIe
OoJsilee CIIOKHOW 3ajladyll WM OTBET Ha OoJiee CIIOKHBIA BOMPOC, MPEIOKEHHBIE O00yJaromeMycs
JIOTIOJTHUTEITFHO TIOCIIE BBITOJHEHHSI UM KaKUX-THOO APYTHX 3aJaHHM.

9.2. OneHKa YCTHBIX OTBETOB YYAaIIHXCsl 0 MATEeMATHKE.

Omeem oueHUBACMCA OMMEMKOU «3», eC/iU V4CHUK:

- TIOJIHO PacKphUI COJIEpKaHUE MaTepralia B 00beMe, PeTyCMOTPEHHOM ITPOrpaMMOil 1 yUeOHUKOM;

- H3JIOKHII Marc€pual I'paMOTHBIM SA3BIKOM, TOYHO HMCIIOJIB3YA MATEMATHUYCCKYIO TCPMHUHOJIOTHIO H

CHUMBOJIMKY, B OIIPEJICIICHHOM JIOTHYECKOM MOCIIeIOBATEIbHOCTH,

- IPaBUJILHO BBIITOJIHWII PUCYHKH, YEPTEXKH, TpadUKH, COMYTCTBYIOIINE OTBETY;

- MOKa3zaJl yMEHHME WJUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEpPAMHU, IPUMEHSTh €€ B HOBOH
CUTYallUH IIPH BBINOJIHEHUH [IPAKTUYECKOTO 3a1aHUS;

- TIPOJIEMOHCTPUPOBAJT 3HAHHE TEOPUU paHee M3YUEHHBIX CONYTCTBYIOUIUX TeM, c(hOPMUPOBAHHOCTH U
YCTOHYMBOCTb UCIIOJIB3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;

- OTBEYaJl CAMOCTOSITENIbHO, 0€3 HAaBOIAIIMX BOIIPOCOB YUUTEIIS;

- BO3MOJKHBI OJIHA — JB€ HETOYHOCTH IIPU OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB WM B BBIKJIAJKAX,

KOTOPLIC YUCHUK JICTKO UCIPABUJI IIOCJIC 3aMCUAHUA YUUTCIIA.



Omeem_oueHUusaemca_ommemxou_«4y, eciu yt)osﬂemeopﬂem 6 OCHOGHOM mpeﬁoeauu;m HA OUCHKY

«5», HO npu 3Mom umeem 0OUH U3 HEOOCHIAMKOG:

- B M3JIOKCHHH JIOTYIIEHBI HEOOJIBITHE MPOOeITbl, He NCKa3UBIIIee MaTEMAaTHIECKOE COJICpKaHUE OTBETA;

- JIONYIIEHBI OJWH — JIBa HeJOo4YeTa MPH OCBEIIEHWH OCHOBHOTO COJEpKaHHS OTBETa, MCIPaBIICHHBIC
MocIie 3aMeYaHusl YIUTeJIs;

- JIOTYIICHBI ommOKa WM OoJjiee JBYX HEJOYETOB MPH OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WJIM B
BBIKJIaJIKaX, JICTKO MCIIPABJICHHBIC ITOCIIC 3aMECUaHUs YIUTEIIS.

Ommemra «3» cCMaguUMCcs 6 CJACOVIOUUX CAVHUAAX:

- HEMOJHO pacKphITO cojep)KaHhe Marepuana (cofepikaHue H3JI0XKEeHO (parMeHTapHO, HE Bceraa
IIOCJIEZIOBATENBHO), HO IIOKa3aHO oOllee IIOHMMaHHWE BOIIpOca M IPOAEMOHCTPUPOBAHBI YMEHMS,
JIOCTaTOYHble JUIsl YCBOGHMsI IporpaMMHOro wmatepuana (ompexaeneHbl  «TpeboBaHusiMu K
MareMaTH4eCcKOH MOJIr0TOBKE 00yUaloIUXCs» B HACTOSIIEH MporpaMme 1o MaTeMaTuKe);

- MMEJINUCh 3aTPyAHEHMsI WM JOINYIIEHbl OMMOKH B OIpPENEICHUM MAaTeMaTU4eCKOW TEPMHUHOJIOIHH,
YepTekKax, BBIKJIAJKAX, UCIIPABJIEHHBIE 110CJIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

- YYEHHUK HE CIPaBUJICS C MPUMEHEHHEM TEOPHH B HOBOH CHUTYyallUW MPU BBHITOJHEHUHU MPAKTUYECKOTO
3aJlaHusl, HO BBIMOJIHUII 3aJaHusI 00513aTEIbHOIO YPOBHS CII0KHOCTH 110 JIaHHOH TeMe;

- TIPH JIOCTaTOYHOM 3HAHUM TEOPETHUECKOTo MaTepuaia BhIBJIEHA HelocTaToyHas chopMUpPOBAHHOCTh
OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» cmaguUmca 6 C1eoyIouUx Cayuaax:

- HE PacKpHhITO OCHOBHOE COJIepKaHKe yueOHOTO MaTepraa;

- 00HapyKEeHO HE3HAHWE YICHUKOM OOJIbINeH M Hanbojiee BaXKHOM YacTH yueOHOTO MaTepraia;

- JIOMYIIEHBI OIMUOKHU B ONpeAeNICHNH MOHITHIA, IPU UCIIOJIE30BAHUHA MaTeMaTHYeCKOl TepMUHOJIOTHH, B
pUCYHKAX, dYepTekax WM Tpadukax, B BBIKIAJAKaX, KOTOpble HE WCHPABIEHBI IMOCJIEe HECKOIbKUX
HABOJISIIAX BOIIPOCOB YUHTEJISI.

Ommemra «1» cmagumcs 6 C1eoyIouUx Cay4aax:

- YYCHHUK 06Hapy>1<1/m TIOJIHOC HC3HAHNEC U HCIIOHUMAHUC N3YyYaCMOT'O yqe6Hor0 Marepuaia ujii HE CMOT
OTBCTUTH HU HAa OJMH U3 ITIOCTAaBJICHHBIX

BOIIPOCOB 10 U3yUYEHHOMY MaTepuay.

Ob6masn kaaccupukanus omMuoOOK.

[Ipu onenke 3HaHMIA, YMEHHUI M HAaBBIKOB OOYYAIOIIMXCS CJIETYET YUATHIBATh BCe OMMOKHU (TpyObIe
U HETpyOBbIe) U HENOUETHI.

TI'py6simu canTaroTcst OMUOKH:

- HE3HaHUE OIpEJEJICHUs] OCHOBHBIX IOHSTUN, 3aKOHOB, MPABWJ, OCHOBHBIX IOJIO)KEHUH TEOpHH,
He3HaHue (OopMyJI, OOIIETIPHHSITHIX CHMBOJIOB 0003HAYCHUN BEJIMYHH, IUHUI] UX U3MEPEHUS;

- HE3HAaHWE HAMMEHOBAHUM €IMHUIL HU3MCPCHUSA,



-HEyMEHHE BBIJICJIUTH B OTBETE IIABHOE;
- HEyMEHHEe MPUMEHSTH 3HAHUS, aITOPUTMBI JIJIsI pEIICHUS 3a/1a4;

- HEyMEHHE JIeJIaTh BBIBOJIBI M 000OIICHHUS;

- HEyMEHHEe YUTaTh U CTPOUTH TPaPUKU;

- HEyMEHHeE I0JIb30BaThCsl IEPBOUCTOUHUKAMHU, YUEOHUKOM U CIIPAaBOUYHUKAMU;
- IOTepsl KOPHSI WU COXpaHEHUE MTOCTOPOHHETO KOPHSI;

- oTOpackiBanme 0e3 00BSICHEHUH OJJHOTO U3 HUX;

- paBHO3HAYHBIE UM OIIHUOKH;

- BBIYMCIIUTENBbHBIE OITMOKH, €CIIM OHU HE SIBJISIOTCS OITUCKOM;

- JIOTUYECKHE OLITUOKH.

K nezpyobim outudKam cieayet OTHECTH:

- HCTOYHOCTH (I)OpMy.TII/IPOBOK, onpeneneHHﬁ, HOHSITI/Iﬁ, Teopnﬁ, BbI3BaHHAs HEMNOJIHOTOM OXBaTa
OCHOBHBIX ITPHU3HAKOB OIPCACIACMOro IIOHATHA HIIN 3aMEHOM OJIHOTIO - JABYX H3 3THX IIPHU3HAKOB
BTOPOCTCIICHHLIMU

- HETOYHOCTh Tpauka;

- HepaHHOHaHBHLIﬁ MCTO PCHICHUA 3ala4u UK HCJOCTATOYHO HpOHYMaHHBIﬁ IIJIaH OTBETA (HapymeHHe
JIOTUKH, TOJMEHA OTACIIBHBIX OCHOBHBIX BOIIPOCOB BTOpOCTel'IeHHBIMI/I);

- HepalroHaJIbHbIE METOIBI PA0OTHI CO CIIPABOYHON U APYTOH TUTEPATYPOi;
- HEYyMCHHE pellaTh 3aJ[a4d, BBITIOTHATE 3aJaHMs B 00IIEM BHUJIC.
Heoouemamu SBISIIOTCS:

- HepalMoHAIbHBIC TIPUEMbI BBIYHCIICHUHN W PeOoOpa30BaHHIA;

- HeOpeXKHOE BBINOJIHEHUE 3aMUCeH, YepTexke, cxeM, rpaduKoB.



