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IosicHUTEILHAA 3ANUCKA

Hacrosmas pabouast mporpamma 1o npeamety «Mamemamura»10-11 xmace coctaBlieHa Ha OCHOBE CJISIYIONINX HOPMATHBHBIX JIOKYMEHTOB:

1. ®enepanpubiii 3akon «O06 obpazoBanuu B Poccuiickoit @eneparmm» (0T 29.12. 2012 1. Ne 273-D3, ¢ u3BMEHEHUSIMU );
denepalbHBIN rOCyAapCTBEHHBIA 00pa30BaTeNbHBIN CTAaHAAPT CpeHEro 00I1Iero oopazoBaHus co BceMu u3MeHeHusMu u aonoidueHusmu (OI'OC COO) ;
3. CanlluH 2.4.2.2821-10 “CanutapHo-3111€MHOJIOTHYECKHE TPEOOBaHUS K YCIOBUSIM U OpraHU3alui 00y4eHHUs, COJEpKaHUs B 00111€00pa30BaTeIbHBIX
opranuzanusax”’ ot 29 nekabps 2010 r. N 189;
4. VYwueonsiii mnan MKOY «Cpennsst o6meo0pazoBarenbHas mkona Nely ,r. Cocenckuii Ha 2020-2021 yu. rox;

Paboyvas mporpamma OpUEHTUPOBaHA HA MCIIOJIb30BaHUE YUYEOHO - METOANYECKOIO KOMILIEKCA:

1. MaremaTtuka. Aaredpa U Hayajga MaTeMatudeckoro anaausa. ['eometpus. 10-11 kmace. A. I'. Mopakosuy, I1. B. Cemenon. ba3oseiit yposens. Hacts 1. ®T'OC.
H3n.: Muaemosuna, 2020.

2. Marematuka. Aiaredpa u Hayaja MaTeMaTu4deckoro ananusa. ['eomerpus. 10-11 knacc. A. I'. Mopakosuy, I1. B. CemenoB. bazoBsiii ypoBenb. Yacts 2. ®I'OC.
Hs3a.: Muaemo3suna, 2020.

3. Maremaruka: anreOpa U Hauaja MaTeMaTu4yeckoro aHanuza, reomerpus. I'eomerpus. 10 — 11 xnaccel. JI.C. Atanacss, B. @. Byty3os, C. b. Kagomues u np., 4-oe
u3n. — M.: [Ipoceemenne. 2017

4. IIporpamma kypca: «I'eomerpus. CoopHuk pabounx mporpamm. 10-11 kmaccer: yue0. [Tocobue nmst 00pa3oBaTebHBIX OpraHU3alniA: 0a30BBIN U YTITyOJICHHBINA
ypoBHu/coct. T. A. Bypmucrtposa.-2-e u3., nepepad.-M.: [Ipocsemienue, 2018.»

5. Tlporpammsl. MaremaTuka. 5-6 kinaccel. Anredpa. 7-9 knaccsl. AnreOpa u Hayana matematuyeckoro aHanusa. 10-11 kmaccsr /aBt.-coct. M.U.3y6apesa, A.T.
MopaxoBuu.- 3-e usa., crep. - : MHeMo3uHa.

Cornacuao yuebHomy miany MKOY «Cpennsst odmeoOpa3oBarenpraas mkosia Nely, r. CoceHCKUi Ha n3ydeHne yuyeOHoro npeamera « Mamemamukay oTBoguTCs 414
4acoB (6 4acoB B HEJEIIO)

[Ipenmer Kiacc Htoro
10 xiacc 11 xmacc

Matematuka (yriayOneHHBIH YPOBEHB) 210 (140+70) 204 (136+68) 414 (276+138)




IVIAHUPYEMBIE PE3YJIbTATbI OBYYEHUS.
AJITEBPA

JUYHOCTHBIE

YV evinycknuxa 6yoym cgpopmuposanwi:

v\ yMeHHE SCHO, TOYHO, I'PAMOTHO H3JlaraTh CBOM MBICJAM B YCTHOM M TNMCHMEHHOW pPEYH, MOHMMATh CMBIC] IIOCTABJIICHHON 3a/a4d, BBICTPAWBAThH
apryMEeHTaIUI0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI;

v/ KPUTHYHOCTH MBIILIEHHS, YMEHHE PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS, OTJIMYATH THIIOTE3Y OT (DaKTa;

v/ TIpeJcTaBIeHue O MaTEMAaTHIECKOM HayKe Kak cepe 4elOBEUeCKOM IeATeNbHOCTH, 00 ATanax ee pasBUTHUSI, O €€ 3HAYMMOCTH ISl PA3BUTHS [IUBHIIN3AIIUH.

YV evinycxknuxa mocym ovims cghopmuposansi:

v/ KpeaTMBHOCTH MBIILIEHHS, HHUIUATHBA, HAXOJYMBOCTh, AKTUBHOCTH IIPH PEIIEHHH MaTEMATHYECKUX 3a/1aY;
v/ yMeHHe KOHTPOJIMPOBATH MPOLECC U PE3yJIbTAT yUeOHONU MAaTeMATHUCCKON e TENbHOCTH;
v/ CIOCOOHOCTH K SMOIMOHAIBHOMY BOCIPHATHIO MATEMATHYECKUX OOBEKTOB, 3a/1a4, PELICHUH, PaCCyKICHUIA.

HPEIMETHBIE

BblnyCKHuKu Hayyamcs.:

- onepupoeams OCHOBHBIMHU (POPMYJIaMU TPUTOHOMETPHHU U BBIIIOJIHATH TOKACCTBEHHbBIE MPEOOPa30BaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI;
- UCNONb3068amb YNCIOBYIO OKPY’KHOCTB JUISl BHIUMCIIEHUS] CUHYCA, KOCUHYCA, TAHI'€HCA YUCIIa;

- pewams NPOCTEUIINE TPUTOHOMETPUUECKNE YPABHEHUS U HEPABEHCTBA;

- npuMeHAmMb Pa3INUHbIE CIIOCOOBI U METO/Ibl PEILICHUSI TPUTOHOMETPUUYECKUX YPABHEHU;

- cmpoums rpaUKU ¥ ONUCHIBATh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIHIA;

- pewiamb TPUTOHOMETPUUECKHE YPAaBHEHHUS U HEPABEHCTBA, UCIOJIb3Ys CBOWCTBA U IpaMKH TPUTOHOMETPUUYECKUX (PYHKIINA;
- npumeHams HOPMYJIbl U IIPaBUIIA JUIsl BHIUMCIICHUS IPOU3BOAHBIX (DYHKIINI;

- cocmaensams ypaBHEHHE KacaTeIbHOU K rpaduky pyHKuInu;

- uccnedosamy QyHKIMIO HA MOHOTOHHOCTb, HAMOOJIbIlIEE U HAUMEHBIIIEE 3HAUEHUE C TOMOILBIO TPOU3BOIHOM;

- cmpoumsb TpaQUKyU MHOTOWICHOB U MPOCTEUIINX PAllMOHAIbHBIX (PYHKIINH;

- peuwiams 3a]la4d Ha HAXO0XKJICHUs HAUOOJIBIIETO U HAUMEHBILET0 3HaUCHUH (DyHKINHU;

BblnyCKHuKu noJjiydant 603MOJ34#CHOCNIb HAYYUMbCA!



- 8bINOJIHAMb MHOTOLIATOBBIE MPEOOPA30BAHUS TPUTOHOMETPUUYECKUX BBIPAKEHUI;
- pewiams TPUTOHOMETPUYECKUE YPaBHEHHUS, IPUMEHSS 0COObIE MPUEMBI U MOJICTAHOBKHU;
- pewamb TPUTOHOMETPUUYECKHE CUCTEMBI YPABHEHUM.

METANIPEIMETHBIE

PeryasitTuBHbie
Buinycknuxu nayuamcs:

O HUMCTH NECPBOHAYAJIBHLIC IPCACTABJICHUA 06 HACAX U O METOJAaX MATCMAaTUKHN KaK YHHUBCPCAJILHOM SA3bIKC HAYKU U TCXHUKH, CPECACTBEC MOICITIUPOBAHUA
SIBJIGHUH U TMPOIIECCOB;

O BHJETh MATEMaTUYECKYIO 33/1a4y B KOHTEKCTE IPOOJIIEMHOMN CUTyallM B IPYIMX AUCHUIIMHAX, B OKPY KAIOIIEH KU3HU;

O HaxXOJWTh B PA3NUYHBIX MCTOUYHUKAX MHQPOPMAINIO, HEOOXOIUMYIO NJIsl PEHICHHUS MaTeMaTHYECKUX MPoOiIeM, MPEACTaBIsATh €€ B MOHATHOU (opme,
MPUHUMATh PEIICHHUE B YCIOBUAX HEMOJHON U M30BITOYHOM, TOYHOW U BEPOSTHOCTHOM MH(POPMAIINH;

O IIOHMMATh HW MHCIHOJIb30BATH MATCMATUUYCCKHUC CPCACTBA HAIrTIIAHOCTH (Fpa(bI/IKI/I, AuarpamMmel, T8.6J'II/II_H:I, CXEMblI U IIp) AJid WUIIOCTpalunu,

MHTEPIIpEeTalluy, apTyMEHTAIUH.

Bbll’lyCKHMKM nojydant 603MO34CHOCNIb HAYYUMbCAL!

BBIJIBUT'aTh TUIIOTE3bI ITPHU PCIICHUA y‘-IGGHLIX 3aaa4, IOHUMAaThb H€O6XOI[I/IMOCTB HX IIPOBCPKU;

MNPUMCHATb UHAYKTHUBHBIC U NCAYKTHUBHBIC CIIOCOOBI paccyxcz[eHI/Iﬁ, BUJCTDb PA3JIMYHLBIC CTPATCI'UU PCUICHUA 3a1aY,

IMOHUMATh CYITHOCTHU aJITOPUTMHUYCCKUX HpeI[HI/IcaHI/Iﬁ U YMCHHE HeﬁCTBOBaTB B COOTBETCTBUU C NIPEIIOKCHHBIM AJITOPUTMOM;
CaMOCTOATCIIBHO CTaBUTH LICIIH, BI)I6I/IpaTI> " CO3J1aBaTh AJITOPHUTMBI AJId PCIICHUA yqe6HI>IX MaAaTCMAaTHYICCKUX HpO6JIeM;
IUIaHUPOBATDh U OCYILIECTBIIATH ACATCIBHOCTD, HAIIPABJICHHYIO Ha PCHICHUEC 3a1a4 UCCICAOBATCIILCKOI'O XapaKTepa.

o O O O O

ITo3naBaTeanLHbBIE
Buinycknuxu nayuames:

v’ BBIIEISITH CYIIECTBEHHOE M HECYIIECTBEHHOE B TEKCTE 3a/IauM, COCTABIIATH KPATKYIO 3aIUCh YCIOBHS 3a1a4H;

v/ MOJIETMPOBATh YCIOBHS TEKCTOBBIX 3a]a4 OCBOCHHBIMH CIIOCO0aMHU;

v/ yCTaHABJIMBATH 3aKOHOMEPHOCTH M HUCIIOJIL30BAThH UX MPHU BBIOJHEHHUH 331aHui (IIPOJOIIKATE PSII, 3QIOJHATE MyCThIE KJIETKH B TaOJIHIIE, COCTABIISATH
paBeHCTBA U pelllaTh 3aJlauy [0 aHAJIOTHH);

v/ OCYIIECTBISTH CHHTE3 YHCIIOBOTO BBIPaXKEHUs (BOCCTAHOBIICHHUE Ie(OPMUPOBAHHBIX PABCHCTB), YCIOBHS TEKCTOBOM 3a/1aur (BOCCTAHOBJIEHHE YCIIOBHUSI
10 PUCYHKY, CXeMe, KPaTKOH 3alucn);

v KOHCTPYHPOBATH F€OMETPUUECKUE (PUTYPBI U3 33IaHHBIX YacTel, JOCTPAUBATH YACTh JI0 33JaHHON T€OMETPHUYECKOH (QUTYpPBI, MBICTIEHHO JICITUTH I'€0-
METPUYECKYI0 (UTypy Ha YacTH;



v IIOHUMAaThb I/IH(I)OpMaI_II/IIO, MpEACTAaBJIICHHYIO B BUAC TCKCTA, CXCMBI, Ta6J'II/ILU>I, JOIIOJIHATH TaGHI/IL[BI HCAOCTAIOIIMMHU JAHHBIMH, HAXOAUTHb HYXKHYIO
nH(popMaIrio B yueOHHUKE.

Bvinycknuxu nonyuam 603MOACHOCIb HAYYUMbCA!
v/ pemiath 3a/1a4l Pa3sHBIMH CIIOCO0aMHU;
v/ yCTaHaBJIMBATH NPHYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKIECHHE, TIPOBOJNTL aHAJIOTHH U OCBAMBATh HOBBIE IPUEMBI BBIYUCIIEHHH,
CIIOCOOBI peleHus 3a/1a4;
v’ BpIOUpaTth Hanbosee YPPEKTUBHBIE CIIOCOOLI BHIYUCIEHHUS 3HAUEHUS KOHKPETHOTO BBIPAYKEHMS;
v/ CONOCTaBJIATh HHPOPMAIIHIO, IPEICTABIEHHYIO B Pa3HbIX BUIaX, 00001aTh €€, HCIOIb30BATh MPHU BHIOJIHEHHUH 3a1aHUH, TIEPEBOIUTH HHOOPMAIIUIO U3
OJTHOTO BU/Ia B APYTOW, HAXOJUTh HYKHYIO HHPOPMAIIMIO B CIIPAaBOYHHKAX, SHITUKIONenUsX, HTepHeTe.

KoMmyHnkaTuBHbIC
Buinycknuxu nayuamces:

COTPYJIHHUYATh C TOBAPHUILIAMHU ITPH BHITIOJHEHUH 33/I1aHUN B Mape: YCTaHABIMBATh OUEPENHOCTD IEHCTBHIH;
OCYILECTBIISITh B3aUMOIIPOBEPKY;

00Cy’KJ1aTh COBMECTHOE pellieHue (TpeasiaraTb BApUaHThl, CPABHUBATH CIIOCOOBI BRIUMCIICHUS WM PEIICHUS 3a/1a4H);
O00BEAMHATH MOJTyYCHHBIE PE3YIIbTATHI;

3aJjaBaTh BOMPOCHI C LIEJbI0 MOMyUYeHUs! HY>KHOM HH(OpMAaLIUK.

AN NANEN

Bbll’lyCKHuKu noJjiydant 603MOUCHOCNIb HAYYUMbCA.!

v/ yUYHUTHIBATH MHEHHE TAPTHEPA, APTYMEHTHPOBAHO KPHUTHKOBATH JIOIYIICHHbIE OIHOKH, 0GOCHOBBIBATH CBOE PEIIICHUE;
v/ BBINOJHATH CBOKO YaCTh OOA3AHHOCTEN B X0/I€ TPYIIIOBOM PaOOTHI, yUUTHLIBAA OOILMI TUIAH AEHCTBUI M KOHEYHYIO LEIb;
v/ 3aj1aBaTh BOIPOCHI C [EJbIO IUTAHUPOBAHUS X0/a PEIICHHS 3324, (HOPMYITUPOBAHUS TI03HABATEBHBIX [IEJICH B XO/I€ TIPOEKTHON e TEbHOCTH.

I'EOMETPUA
JIMHHOCTHBIE

YV evinycxnuxa 6yoym cpopmuposanul:
v\ yMeHHE SCHO, TOYHO, I'PAMOTHO H3JIaraThb CBOM MBICIIA B YCTHOW M NHUCBMEHHOM pEYH, TOHMMATh CMBICI TIOCTAaBJIEHHOM 3a/1add, BHICTPAMBAThH
apryMEHTaII0, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEDHI;
v KPUTHYHOCTH MBIIUICHHS, YMEHHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIIMYATh THITOTE3Y OT (haKTa;



v/ TpeJcTaBIeHne 0 MaTEMAaTHIECKOM HayKe Kak cepe 4el0BEUeCKO NeATENbHOCTH, 00 STanax ee pa3BUTHS, O €€ 3HAUMMOCTH [UTSl PA3BUTHS [IUBIIH3AIIUH;
YV svinycxknuxa mozym ovimo cghopmuposansl:

v/ KpEeaTMBHOCTbH MBIIIICHUS, HHUIUATHBA, HAXOJYHMBOCTh, AKTUBHOCTH MPH PEIIEHHH MAaTEMAaTHYECKUX 3a/1aY;

v/ yMeHHe KOHTPOJIMPOBATH MPOLIECC U PE3YIIbTAT YIeOHON MaTEMATHIECKOM e TeIbHOCTH;

v/ CoCOOHOCTH K SMOIMOHATBHOMY BOCIPHATHIO MATEMATHYECKUX OOBEKTOB, 3a/1a4, PELICHUH, PaCCyKICHUIL.

INPEAMETHBIE

Bbll’lyCKHMKu Haywamcs.:

onepuposams MOHATUSAMH TOYKA, MPsAMasi, INIOCKOCTh B IPOCTPAHCTBE;

u300pasicams YePTEKN NPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYD HA TIIOCKOCTH;

onepuposams MOHATUAMH NapajIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX, IPSAMBIX U IUNIOCKOCTEH, INIOCKOCTEH B MPOCTPAHCTRE;
onpedenams B3aMMHOE PACIOI0KEHUE TPSAMBIX, IPSIMBIX U IJIOCKOCTEH, MIOCKOCTEH B MPOCTPAHCTBE;

Haxooums YTIIbl MEXKIY MPSIMBIMU, MPSMOI U IJIOCKOCTBIO, ABYMS IIOCKOCTSIMU B IIPOCTPAHCTBE;

npUMeHAmb N3y4eHHbIE CBOMCTBA, MPU3HAKU T€OMETPHUYECKUX (PUTYP B IPOCTPAHCTBE B PEILICHUH 33a4;

PpAcno3Hasams OCHOBHbBIE BUIbI MHOTOTPAHHUKOB;

cmpoums CEYEHUs] MHOTOIPaHHUKOB;

8bIYUCAAMb TUIOIIAIA TTIOBEPXHOCTEN MHOTOIPAaHHUKOB C TIOMOIIBIO (POPMYIT;

onepuposamu MOHATUSMH, CBSI3aHHBIMU C BEKTOPAMHU B IIPOCTPAHCTBE.

Bbll’lyCKHuKu noJjiydant 603MOCHOCNIb HAYYUMbCA.!

pewiams 337]a4u Ha HaXOKJCHUE TeOMETPUYECKUX BEJIMYMH MO 00pa3liaM MM alropuTMam;

npumenams IS peIIeHNs 33/1a4 TeOMeTpruIecKue (haKThl, €CJIN YCIOBHS IPUMEHEHNS 3a/1aHbl B IBHOU (opMme;

Oenamy (BBIHOCHBIE) TNIOCKHE YEPTEKHU U3 PUCYHKOB 0OBEMHBIX (DUTYD;

u361eKams, MHTEPIPETUPOBATH U TPe0OPa30BhIBaTh HHPOPMAIIHNIO O TEOMETPUIECKUX (PUTYpax, MPeICTaBICHHBIX HA YePTEKaX;
61a0emb METOJITaMH | CLIOCOOAMH PEIICHNS CTEPEOMETPHUCCKHX 3a/1ad.

METAIIPEJMETHBIE

PeryasiTuBHbie

Buinycknuxu nayuamcs:

o

o

MMETh NepPBOHAYAIILHBIC MPEICTABICHUS 00 UAEIX U O METO/aX MAaTEeMaTHUKU KaK YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHHUKH, CPEACTBE MOJCIMPOBAHUS
SIBJICHUH U MPOLIECCOB;
COOTHOCUTH aOCTpaKTHbIE TEOMETPUUYECKUE OHATHS U (PAKThl C peaIbHBIMU KU3HEHHBIMU O0bEKTaMHU U CUTYaLUSIMU;
MCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp JUIS PEeLIeHHs 3a]au MPAaKTHUYECKOro COo/IepKaHus U3 pyrux obiacTeil 3HaHUH.
HaXOJUTh B PA3JIMYHBIX MCTOYHHMKAX HMH(OPMAIMIO, HEOOXOIUMYIO JJIsl PEeLICHUs MaTeMaTHYeCKUX MpoOseM, MpeICTaBisaTh €€ B MOHATHOH (opme,
MPUHUMATD PEIICHNE B YCIOBUSIX HETIOIHOM W M30BITOYHOM, TOUHON M BEPOSATHOCTHON HMH(pOpMAaInm;

NOHUMATh W MCIOJB30BaTh MaTeMaTHYECKHUE CpEeACTBAa HArsAHOCTH (rpaduKkd, AuarpamMMbl, TaOJMIbBI, CXEMbl W Jp.) AN HUIIOCTPALUH,
WHTEPIPETALMH, APTYMEHTALINH;

Bbll’lyCKHuKI/l noydant 603MOACHOCNTb HAYYUMbCA:



YMCHUC BbIABUTATb TUIIOTE3bI ITPU PCIHICHUN y‘IGGHLIX 3aJaa4, IOHUMAaTb HCOGXOI[I/IMOCTB HX IIPOBCPKU;

YMCHHUC NIPUMCHATb MHAYKTHBHBIC U ICAYKTHUBHLIC CIIOCOOBI paCCY)K,I[GHI/Iﬁ, BUACTDb PA3JIMYHBIC CTPATCTUU PCIICHUSA 3aaa4;
IMOHUMAHHE CYITHOCTHU AJITOPUTMHUYCCKUX npemmcaHHﬁ 1 YMCHHUC )ICI\/IICTBOBaTI) B COOTBCTCTBUU C MPECIJIIOKCHHBIM aJITOPUTMOM;
YMCHHUEC CaMOCTOATCIIBHO CTaBUTH 1ICJIN, BBI6I/IpaTI: " CO3J1aBaTh AJITOPUTMBI AJId PCIICHUA y‘-I€6HBIX MaTEMATHYCCKUX HpOGHGM;
YMCHHUC INIAHUPOBATDb U OCYIICCTBIIATHL ACATCIIbHOCTD, HAIIPABJICHHYIO Ha PCIICHUC 3aJa4 UCCIICA0BATCIBbCKOI'O XapaKTepa,

O O O O O

ITo3HaBaTeIbHBIE

Buinycknuxu nayvamces:

v/ BBIJICIATH CYHIECTBEHHOE U HECYIICCTBEHHOE B TEKCTE 33/1a4H, COCTABIIATh KPATKYIO 3aIiCh YCIOBHUS 3a/1a4H;

v/ yCTaHaBJIMBAThH 3aKOHOMEPHOCTH M MCIIOJIB30BAThH WX IIPU BHIOJHEHUH 3a/IaHUM, peliaTh 3aa4u 110 aHAIOTUH;

v/ OCYIIECTBIISTH CHHTE3 YCIOBHS 33/1aui (BOCCTAHOBIICHHE YCIOBHS IO PHCYHKY, CXEME, KPATKOM 3aIliCH);

v KOHCTPYHpOBAaTh Te€OMETPHYECKHE (QHUIYpHl W3 3aJ@HHBIX YacTed, JOCTPauBaTh YacTh 1O 3aJAHHOM TeOMETPUYECKOW (UIYphbl, MBICIECHHO [IEJIUTh
reoMeTpHUEeCKyIo (pUrypy Ha yactu;

v/ CpaBHUBATH U KJIACCU(PUIIMPOBATH TEOMETPUYECKUE QUIYPHI 10 3aJaHHBIM KPUTEPHUSIM;

v moHuMath HWH()OPMAIUIO, TPEACTABICHHYIO B BHJE TEKCTAa, CXEMbI, TaOJHUIbI, JOMOJHATH TAOIMIBI HEJOCTAIONIMMHU IAHHBIMH, HAXOIHUTh HYKHYIO
nH(GOpMaIUIO B yUeOHHKE.

BoinyckHuKu noayuam 03mMoNCHOCHb HAYHUMbCA!:

v/ MOJICTMPOBATh YCIIOBHS 3a]1a4 HA YePTEIKeE;

v/ pemiath 3aia4u Pa3HbIMH CIIOCOOAMHU;

v/ yCTaHaBJIMBATH MPUYMHHO-CIIEICTBEHHBIE CBA3HM, CTPOUTH JIOTMYECKOE PACCYKIECHHE, MPOBOIUTH AHAIOTMM W OCBAMBATh HOBBIE CIIOCOOBI M METOJBI
peleHus 3a1ay;

v’ TIPOSIBJIATH NO3HABATEIBHYIO HHHUIMATUBY [IPU PEIICHAM HECTAHIAPTHBIX 3a/1a4;

V' BbIOUpaTh Harboee 3D PEKTUBHBIE CIIOCOOBI pEeLICHNUS;

v/ COIOCTaBIATH HH(OOPMALIUIO, TIPEICTABICHHYIO B Pa3HBIX BHaX, 0000IaTh €€, UCIOIb30BaTh PH BBIIOJHEHUH 3aJIaHUM, IEPEBOIUTH UHPOPMAIMIO W3
OJIHOTO BU/Ia B IPYTOH, HAXOJUTh HYHYIO HH(POPMALIMIO B IETCKOW SHIMKIIONEANH, IHTepHeTe.

KOMMyHI/IKaTI/IBHLIe

Buinycknuxu nayuamca:
v/ COTpYAHMYATH C TOBAPUILAMH [IPH BBITIOJHEHNY 3a/IaHU B [IAPE: YCTAHABIMBATE OUEPEIHOCTD JIEHCTBHI;
v’ OCYIIECTBISTH B3aUMOIIPOBEPKY;
v’ 006CYykKIaTh COBMECTHOE pelleHue (Ipe/yiaraTh BApUaHThI, CPABHUBATE CIIOCOOBI BEIYUCIIEHHS HIIU PEIICHHUS 3a/1auK);
v’ 00beIUHATH MOJTYyYCHHBIE PE3yIbTaThl (IPH PEIICHHH KOMOUHATOPHBIX 3a/1a4);
v/ 3aJ1aBaTh BOMPOCHI C IENIBIO MOTYyYEHHs HYXKHON HH(OPMALIHH.
Buinycknuxu nomyuam 603M0iCHOCMb HAYYUMbCA.
v/ yUYWMTHIBATH MHEHHUE APTHEPA, aPIYMEHTHPOBAHO KPUTHKOBATH JIOIYIIEHHbIE OIIMOKH, 0OOCHOBBIBATH CBOE PEILCHUE;
v/ BBINIOJTHATH CBOKO 4aCTh 00SI3aHHOCTEH B XOJI€ TPYIIOBOM PabOThI, yUUTHIBAs OOIIMIA [IAH JACHCTBUI K KOHEYHYIO [CIIb;
v/ 3aj1aBaTh BOIPOCHI C LEbIO IUIAHUPOBAHMUS X0/1a PEIIEHHS 3a1a49u, (HOPMYJIUPOBAHKS TI03HABATEBHBIX LIEJIEH B XO/I€ IIPOEKTHON JESTELHOCTH.



Conepxkanue TeM y4e0HOI0 Kypca:
l. «Aaredpa u Hayaja MaTeMaTuyeckoro anaausa» 10 kiaace (140 4)

[HoBTOpenue (14 4)

Yucaosbie pynkuuu (14 4)
Onpenenenue pyHKINH, CIOCOOBI €€ 3a7aHus, cBoMcTBa GyHKMi. OOpaTHas GyHKLUS.

Obyyarowuiicsa Hayuumcs
1) 3amaBaTh QyHKIMIO pa3IMYHBIMH CIIOCOOAMHU;
2) COCTaBJSATH aJTOPUTM UCCIIETOBaHMS (PYHKIIMA HA MOHOTOHHOCTh U YETHOCTD;
3) crpouts rpaduk oOpaTHOW QYHKIIWH; Y3HACT YCIIOBUS CYIIECTBOBAHUS 00paTHOU (DYHKITUU

Obyuarowuiics noayuum 603MONCHOCHIb!
1) mpumeHsTH CBOMCTBA (DYHKIMU AJIS UCCIIEIOBaHUS €€ HA MOHOTOHHOCTb U YETHOCTD;
2) ompenensaTh HEOOXOAUMOE U IOCTATOYHOE YCIOBUE 00paTHOM (PyHKIHH;
3) pemath 3aHMMaTeNbHbBIC 33]a41

Tpuronomerpuueckue GyHkuuu (26 u)

YucnoBast OKpy>KHOCTb. J[TMHA Oyru €IMHUYHOM OKPY>KHOCTH. UHCIOBas OKPYXHOCTh Ha KOOpAWHATHOM miiockocTu. CMHYC M KOcHHYyC. TaHTeHC u
KOTaHTr'eHC. TpuroHoMmeTpuieckue (pyHKIMHM YUCIOBOTO apryMeHTa. Tpuronomerpuueckue GyHKIMU yIiIoBOro aprymenta. ®@opmyisl npuBeaeHus. OyHKIuUs y =
sinx, ee cBoiicTBa U rpaduk. @yHKIUS y = cOsX, e cBOMCTBa U rpaduk. [leprognuHocTs GyHKIMH y = sinX, y = cosx. [locTtpoenune rpaduka ¢pynkuuit y = mf(x)u
y = f(kx) mo uzBectHOMY Tpaduky byHkuun y = f(x). DyHKIHUA y = tgx, y = ctgx, MX CBOWCTBA U IPAPUKH.

Obyuarowuiicss Hayyumcs
® OmpeneNsITh Ha eAMHUYHON OKPYKHOCTHU JJIMHBI YT,
® HaxOJUTh Ha YUCIIOBOU OKPY>KHOCTU TOUYKY, COOTBETCTBYIOLIIEMY JaHHOMY UYHCIY,
® MPUMEHATH POPMYIIBI IPUBEACHUS IS YIPOIICHUS TPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAXKCHHIA,
® CTPOWTH TPUTOHOMETpUUYECKUE (QYHKITUH M UX CBOWCTBA,



Obyuarowuiics noay4um 603MONCHOCHIb:
e permiath MpocTeilllive ypaBHEHUSI U HEPABEHCTBA,

e npeoOpa3oBBIBATH CIOKHBIE TPUTOHOMETPUUYECKUE BBIPAXKEHHUS, TpadUKU TPUTOHOMETPUUYECKUX (PYHKIIHIA,
® CTpOUTh IpadUKH CIOKHBIX QYHKIUI

Tpuronomerpnuyeckue ypapuenus (20 1)

[lepBble npencTaBIeHUs O PELUICHUH TPUTOHOMETPUUECKUX YpaBHEHUH. ApkKocuHyc. Pemenue ypaBHeHus cos t = a. ApkcuHyc. Pemenue ypaBHeHUs sin
t = a. ApkKTaHreHc W apkkoTaHreHc. Pemienue ypaBHeHui tg t=a, ctg t = a. [lpocTeiiine TpUroHOMETpUYECKHE ypaBHEHMs. JIBa MeTona pelieHus
TPUTOHOMETPUUECKUX YPaBHEHUI; BBEACHUE HOBOW NIEPEMEHHOM U pa3IoKeHNe Ha MHOKUATENH. OJHOPOIHBIE TPUTOHOMETPUUYECKNE BBIPAKECHMUSL.

Obyuarowuiics Hayuumcs

® peliaTb TPUTOHOMETPHUYCCKUE YPAaBHCHUSA 11O (1)OpMy.]'IaM, C UCIIOJIB30BaAHUEM MCTOAA 3aMCHBI HepeMeHHOﬁ,
Pa3I0XKCHUA HAa MHOXKUTCIIU, OJHOPOAHBIC YPABHCHUA

Obyuarowuiics noayuum 603MONCHOCHIb

®  OBJIAJIETh HEKOTOPBIMU IIPUEMAMHU PELICHUS TPUTOHOMETPUYECKUX YPABHEHUM.
® HCHOJB30BATh NIPUOOPETEHHBIC 3HAHUS 1 YMEHHUS B TIPAKTHUECKOH EATEIHLHOCTH 1 TIOBCEHEBHOW KHU3HH ISl IOCTPOCHHUS U HCCIIEIOBAHUS IPOCTEUIIINX
MaTeMaTUYECKUX MOJCIICH.

IIpeoOpa3zoBaHne TPUTOHOMETPUYECKUX BbIpa:keHUii (24 1)

CuHyCc M KOCHMHYC CYMMBI M pa3zHOCTH aprymeHnta. ®opmynsl ABoiHOro aprymenta. ®@opmyisl MmoHMXKeHus cterneHH. [IpeoOpasoBaHue cymm
TPUTOHOMETPUUYECKUX (PYHKIMI B mpousBeaeHue. [IpeobpazoBanue npon3BeeHUI TPUTOHOMETPHUUECKUX QYHKIUM B CyMMYy.

Obyuarowuiicss Hayuumcs

® [IPUMEHSATH pa3IUn4YHble TPUTOHOMETpUUYECKUE (popMyIIbl: (HhOPMYJIIbI ABOHHOIO yIiia, OCHOBHbIE (DOPMYJIIBI TPUTOHOMETPUH, (PYHKIIMH CYyMMBI U Pa3HOCTH,
npeoOpa3oBaHus CyMM B ITPOU3BEICHNUE U HA000POT, /7S YIPOLIECHHS BhIpaXKEHUH

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCS

e cBOOOJHO MOJB30BATHCS U3YUECHHBIMH (POPMyTIaMH, TPUMEHSTH UX B 00JI€€ CIOKHBIX CUTYaLUsAX

IMpoussoanas (38 4)



OmnpeneneHre YMCIOBOM MOCIENOBATEILHOCTH M CHOCOOBI ee 3amanus. CBOMCTBa YHCIOBBIX MoOcienoBarenbHOCcTed. OmnpeneneHue mpeaena
nocyenoBareabHOCTH. CBOWCTBA CXOIAIIMXCS TOCIEIOBATEIbHOCTEH. Bhruncinenne mpenenoB mnocienoBaTenbHOCTH. CymMMa OECKOHEYHOM T€OMETPHUYECKOM
nporpeccun. Ilpenen ¢ynkmum Ha OeckoneuHocTu. I[Ipenen ¢ynkiuu B Touke. Ilpupamenue aprymenra. [Ipupamenue ¢yHKuu. 3anadu, MPUBOIAIINE K
MOHATHUIO MPOU3BOIHON. Onpeaenenue npousBoaHoi. @opmynsl nuddepennupoBanus. [Ipasuna nuddepenupoBanus. Auddepennmpopanue Gpynkmun y = f(kx
+m). YpaBHeHHe KacaTeqbHOU K TpaduKy QyHKIMUA. AITOPUTM COCTABICHHS KacaTeNbHOU K Tpaduky ¢pyHkmu y = f(x).

[Ipumenenre mMpoOU3BOIHOM I MccienoBaHus GyHKIUNA HA MOHOTOHHOCTh M dKCTpeMyMbl. [loctpoenue rpadukoB ynkiuii. [Ippumenenrne mpou3BOIHOM IS
OTBICKaHUSI HANOOJIBIIUX U HAUMEHBIIIUX 3HAYCHUN BEITHYHH.

Obyuarowuiica Hayuumcs

e (opMyIHpPOBATH ONPENEICHHE TIPEeIeNa, YUCIOBON MOCIEI0BATEIFHOCTH, (PYHKIIMHU, COCOOBI BBIYMCICHHS TIPE/ieNa IOCIeI0BATeIbHOCTH, IOHATHE
POM3BOTHON (DYHKINH, PU3HUECKUI U TEOMETPHUYECKUI CMBICI POU3BOIHOM,

HAaXOJUTb IIPOU3BOJHYIO CYMMBI, Pa3HOCTH, IIPOU3BEACHUS U YaCTHOTO,

PUMEHSTH MTPOU3BOIHYIO JUTSI OTHICKAHHUS HAaHOOJBIINX M HAMMEHBIINX 3HAYCHUN (DyHKIINH;

MO3HAKOMUTCA C aJTOPUTMOM COCTABJICHUs YPAaBHEHMS KacaTeJIbHOU K rpaguKy (QyHKIHHU, TOCTPOEHUs rpaduka GyHKIUH, HAYYUTCS UX IPUMEHSTH;
UCCIIeI0BaTh MpocTele (PyHKIMM HAa MOHOTOHHOCTb M SKCTPEMYMBI

Obyuarowuiics noiyyum 603MOHCHOCMb
® [IPUMEHSTH MOTyYSHHBIC 3HAHUS /ISl HAXO0XKICHHSI IIPOU3BOAHOM CII0MKHON (PYHKIIUH, TPOBOIUTH ITOJTHOE UCCIIEIOBAHHUE CIIOKHOU (DyHKITHA

O600maronee nopropenue (4 1)

2. «I'eomerpus» 10 kaacc (70 4)

BBenenue B crepeomeTpuio (4 1)

DOneMEeHTHI ¥ BUIbI TPEYTOJbHUKOB. BrincanHasi, onucaHHasi 1 BHEBIMCAHHAS OKPYKHOCTH. DJIEMEHTHI U BUbI
YETBIPEXYTOJbHUKOB. Y CIIOBUS BIIMCAHMSI U OIIMCAHUS OKPYKHOCTH. AKCHOMBI cTepeomeTpuu. ClencTBUS U3
akcuoM. Pemenue 3a1a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHUH U UX CIIEICTBUM.

Obyuarowuiics Hayuumcs:

1) nepeyncnaTh OCHOBHbIE (PUTYpPbI B MPOCTPAHCTBE ( TOUKA, MPsIMasi, MIIOCKOCTh);
2) dopMyaHpOBaTH AKCHOMBI 00 MX B3aUMHOM PACHOJI0KEHUU U WILTIOCTPUPOBATh 3TH aKCHOMBI PUMEPaMHU U3 OKpY’Karoliel 00CTaHOBKHY;



3) IpUMEHATH AaKCUOMBI I JOKa3aTEJIbCTBA YTBEPKIACHUM.

Obyuarowuiics NOIYYUM 03MONCHOCb!

1) yriyOuTh ¥ paciIMpuTh 3HaHUS O TEOMETPUU;
2) COBEpILICHCTBOBATh KOHCTPYKTUBHBIE HAaBBIKH;
3) CTpOUTH JOTUYECKYIO LIETIOUKY PACCYKIAECHUH, IeJaTh BHIBOABI M YMO3aKIIOUCHMS,

4) IMMO3HAKOMUTBECA C UCTOPHUUCCKNMU CBEACHUSAMMU 110 TEME.

IapannensHOCTh NPSIMBIX U MJI0cKOCTel (16 1)

[TapamtensHble npsiMble B ipocTpaHcTBe. [lapamiensHocTs mpsMoil M TuiockocTh. [lapamiensHOCTE mockocTel. CKpeluBaromuecs npsmele. Yol
MEXly MPSMBIMH B IPOCTPAHCTBE. YTOJI MEXKIY MPSIMON U TNIOCKOCTHIO. TeTpasap u napamienenune]. CeueHne MHOTOrpaHHHUKOB.

Obyuarowuiica nayuumces:

1) bopMynupoBath omnpesesieHne napauieIbHbIX MPSAMBIX, TUIOCKOCTEH, IPSIMOK U IIIOCKOCTH B IPOCTPAHCTBE;
2) mOoKa3bIBaTh CBOMCTBA MapaJICIbHOCTH,

3) HaXOAUTh OOBACHEHUE CBOMCTB MapalIeIbHOCTH B OKPYXKAIOIIEM MHPE;

4) NpUMEHSITh IPU3HAKU MApAJIJIEIbHOCTH ISl YCTAHOBJICHUS (paKTa MapasieIbHOCTH OObEKTOB;

5) CTpOUTH CeYeHNnE MHOTOIPAHHUKOB, B TOM YHCJIE, UCIOJIb3Ys CBOMCTBA NapalIeIbHOCTH;

6) OOBSCHATH Kakas ux (GUTYp SBISCTCS TETPAdAPOM, a KaKas mapajiyIeJIeUIeIOM, HaXOIUTh U TTPOTOBAPUBATH

3JIEMEHTBI MHOTOI'PAHHUKOB, B TOM YHUCJIE YTIJIbl B IPOCTPAHCTBE.

7) dbopMyaupoBaTh OMPENEICHUE CKPEIIUBAIOIIUXCS TMPSMBIX, CTPOUTH CKPEIIMBAIONIUECS TpsMbie, (GOPMYIUPOBATh W JIOKa3bIBaTh CBOWCTBA W

MPU3HAKU CKPEIINBAIOIINXCS TPSIMBIX.
Obyyarowuiics NOIYYUM 803MONCHOCMb!

1) nrocTpupoBaTh CBOWCTBA U MPU3HAKK HA MOJACIIAX;

2) OCYIIECTBIATh KOHTPOJIb 1 CAMOKOHTPOJIb, HAXOIUTh CBOU OIIMOKH;

3) UCMONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JJIs1 TOCTPOEHUSI CEYEHUH MHOTOTPAHHHUKOB;
4) CTPOUTH JIOTHYECKYIO IEMOYKY PACCyKICHUM, JIeTIaTh BHIBOJIBI M YMO3AKITIOYCHUSI.

IepneHaNKYJSIPHOCTH MPAMBIX U ILUI0CKOCTEl. (17 )

IlepnienauKysApHBIE MpsIMBIE B IPOCTpaHCcTBE. 1IpU3Hak nepneHaAnKyIIpHOCTH NpAMOM U IIockocTu. Teopema o
Tpex NeprneHauKyIsapax. PaccTossHusa B IpOCTpaHCTBE. YTOJI MEXKIy NPSAMOU U INIOCKOCTBIO. JIByrpaHHBIN yroJl.



IIpu3Hak nepneHauKyJISpHOCTH IUIOCKOCTE!. IIpsAMOyronbHbIN apauieaenumnes,.
Obyuarowuiics Hayuumcs:

1) dbopmynupoBath onpeaesieHle NepneHAUKYISIPHBIX MPSIMbIX, INIOCKOCTEH, MPSAMON U IMJIOCKOCTH;

2) hopMyaHpOBAThH M JOKAa3bIBATh CBOMCTBA MEPIICHANKYIIPHOCTH F€OMETPHUECKUX OOBEKTOB;

3) popmynupoBaTh U JOKa3bIBaTh MPU3HAKK NEPIEHAUKYISIPHOCTH T€OMETPUYECKUX 0OBEKTOB;

4) oOBSICHATH MOHATHS HAKIIOHHOM, MPOEKIUN HAKIIOHHOW U MEPIEeHINKYJIISAPa, UCIIONb3Ys B TOM YHCIIe, HarJsIHbIe TOCOOuS;

5) popmynupoBaTh ¥ IPUMEHATH TEOPEMY O TPEX MEPIEHANKYIIApax;
6) popmynupoBaTh ONpeeNeHre ABYTPaHHOIO YIJIa, CTPOUTh JBYTPAaHHBIN YroJl, IPUMEHSITh MOHATHE IBYTPAHHOTO yIiia IPU PELICHUH 3a/1aY;

7) CTPOUTH PACCTOSHUS MEXIYy OOBEKTaMH B POCTPAHCTBE U BHIYUCIIATH UX.

Obyuarowuiics noay4um 603MONCHOCHIb!

1) ucionw3oBatk KT mist HarmsIHOCTH U3y4aeMoro MaTepuana;
2) NpUMEHSTh NOTYYESHHBIE 3HAHUS JUIS PeLICHH 33a1a4 IPOQHIFHOTO YK3aMEHa;
3) CTpOUTDH JIOTUYECKYIO LIETIOUKY PacCykICHUH, I1eJaTh BHIBOABI M YMO3AKIIOUEHHUSI, IPUBOIUTEH IPUMEPHI U KOHTPIPUMEPHL;

4) pemiaTth 3372491 CMEXHBIX TUCIUILINH, C UCIIOJIb30BaHUEM (DAKTOB CTEPEOMETPHH.

MHuororpannuku (14 4)

IlonsTue MHOTr'OrpaHHUKa. HpI/ISMa. HJ'IOIJ_Ia,I[B TOBCPXHOCTHU ITPU3MEIL. HI/IpaMI/I,I[a. HpaBI/IJ'IBHaH " YCCUCHHaA
nmupamMuia. Hnomam) MMOBEPXHOCTHU MUPaMUIBI. HpaBI/IJ'II)HI)Ie MHOI'OIrpaHHUKH.

Obyuarowuticss Hay4umcs:

1) bopmynupoBath onpeesieHne Ipu3Mbl U MUPaMUIbl, HA3bIBaTh 3JIEMEHTHl MHOTOIPaHHUKOB;

2) CTpOUTH YIJIBI, IJIOCKOCTH, PACCTOSIHUS B MHOTOTpaHHMKAX;

3) ucnoap30BaTh CBOMCTBA U ()aKThl MHOTOIPAaHHUKOB IIPU PEILICHUH 3ajay;

4) ucrionb3oBaTh POPMYIIbI 00HEMOB, OOKOBOI MOBEPXHOCTH, MOJIHON MOBEPXHOCTH MHOTOIPAaHHHUKOB B 33j1a4ax;

5) OOBACHATH CHMMETPHIO MHOTOTPaHHUKA,
6) popmynupoBaTh onpeaeaeHIe MPaBUIBHOTO MHOTOTPAHHHUKA, I0Ka3bIBaTh, YTO HE CYIIECTBYET MPABUILHOIO MHOTOTPaHHUKA IIpU 11 > 6 .

Obyyarowuiics NOIYYUmM 03MONCHOCMb!

1) ucnons3oBate KT 115 HariasAHOCTH U3y4aeMoOro MaTepHala;
2) IpUMEHATH MOJIyYEeHHbIE 3HAHUS [Tl pEIIeHU 3a]1a4 MPOQHILHOTO 3K3aMeHa;
3) CTpPOUTH JIOTUYECKYIO LIETIOUKY PacCyXACHUM, A€JaTh BBIBOABI U YMO3AKIIOUEHUS, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI;

4) pemaTth 3aJa4 CMCXKHBIX TUCHUILINH, C UCIIOJIE30BaAHUCM CBOICTB MHOT'OT'PaHHUKOB.



BekTopsl B npocTpancTBe. (10 4)

ITonstue BCKTOpa B IMPOCTPAHCTBE. MO,Z[y.]'IB BCKTOpAa. PaBenctBO BEKTOPOB. CnoxeHue , BBIMMTAHUC BCKTOPOB WU YMHOXXCHUC BCKTOpA HA YHCIIO. VYrona
MECKAY BCKTOpPaMH. KOJ’IJ’II/IHCapHI)IG BCKTOPBLI. Paznoxenue BCKTOpa MO ABYM HCKOJIJIMHCAPHBIM BCKTOpPAM. KOMHJ’IaHapHBIe BCKTODPLI. Paznoxenue 1o
TPEM HCKOMILIAHAPHBIM BEKTOPAM.

Obyuarowuiica nayuumcs:
1) OnepupoBath Ha 6a30BOM ypOBHE MOHSATUEM JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE;
2) HaXOUTh KOOPAWHATHI BEPIIMH Ky0Oa M MPsIMOYTOJIBHOTO TTapalieseuIea
Obyyarowuiicst NOIY4YUm 803MONCHOCHb.

1) OnepupoBaTh NOHATUAMM I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXy BEKTOPaMH, CKaJIISIPHOE NPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

2) HaXOAWUTbH PACCTOSTHUE MEXKIY JBYMs TOUKaMH, CYMMY BEKTOPOB U ITPOU3BEIEHNE BEKTOPA HA YUCIIO, YTOJI MEX]y BEKTOpaMH, CKaJIIpHOE
IIPOU3BEJECHUE, PACKIIAABIBATE BEKTOP 110 ABYM HEKOJIIMHEAPHBIM BEKTOPAM;

3) 3amaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOW CUCTEME KOOPIUHAT;

4) pemats pocTeHIIMeE 33/1a9K BBEICHHEM BEKTOPHOTO Oasnca

HTorosoe nosropenue. (9 4)
3.«Aaredpa u HayajIa MaTeMaTudeckoro anaau3a» 11 kinace (136 4)

Crenenn u kopHu. CreneHnble QyHKIUM.(24 4.)

ITonsiTHE KOPHSA N-U CTENEHU U3 NEUCTBUTENIBHOrO unciaa. OyHknuu y = % ux cBoiicTBa u rpaduku. CBolicTBa KOpHA n-ii crenenu. [Ipeodbpazosanue
BBIpAXXEHU, coepkaiux paaukaibl. CTeneHb ¢ palliOHAIbHBIM IT0Ka3aTeIeM U ee cBoiicTBa. [loHATHe cTenenu ¢ AeicTBUTENbHBIM NOKa3aTeneM. CBolcTBa
CTETEHU C JAEeHCTBUTENbHBIM MoKa3aTeneM. CTeneHHble (PyHKIMH, UX CBOWCTBA U IpauKU

IToxa3zaTenbHas u norapupmuyeckasi pynkunu (38 yacon)

[Toka3arenbHas ¢yHkuus, ee cBoiicTBa U rpaguk. IlokasarensHble ypaBHeHus. [loka3arenbHble HepaBeHcTBa. [ToHaTue norapudpma. @ynkuus y = log . x, ee
cBoiictBa u rpaduk. Coiicta norapudmos. OCHOBHOE JIoTaprPMUIECKOE TOKACCTBO. Jlorapudm mpou3BeeHNs, YaCTHOTO, CTereHH. [lepexor kK HOBOMY
OCHOBaHHIO Jorapudma. JlecsTHUHBIN 1 HaTypaJbHbIHN JorapudMel, unucio e. [Ipeobpa3zoBanue npocTeHnx BeIpaXXeHUH, BKIIIOYAIOIUe apupMeTHIecKre



Olepalny, a TAK)Ke OINEPAIUIo BO3BEIECHHS B CTEIIEHb U onepaluio JorapupmupoBanus. Jlorapupmuueckue ypaBuenus. Jlorapupmuueckiue HepaBeHCTBA.
HuddepennmpoBanue moka3aTeIbHON U JTOTapuHMHUISCKON (PYHKITUH.

IlepBooOpa3nas u uaterpai (10 yacon)

IlepBooOpa3Has u HeonpeneneHHslid uHTErpai. IlpaBuna oreickanus nepBooOpa3HbIX. TabauIa OCHOBHBIX HEOIIPEAECIEHHBIX HHTETPaIoB. 3a1auu, MPUBOISIINE K
MOHSATHIO OMpeieNieHHOro uHrerpana. [lonstue onpenenenHoro uarerpana. ®opmyna Hetorona — Jleitbnuna. Beruncinenue miomaneii miockux Guryp ¢
IIOMOUIBIO ONIPENEICHHOTO HHTETpala

JJIeMeHThI MATEMATHYECKOM CTATUCTUKH, KOMOMHATOPUKHU U TeOpUU BeposiTHOcTel (15 yacoB)

TabnuuyHoe u rpaduyeckoe NnpencTaBieHHe JaHHBIX. UNCIO0BbIE XapaKTepUCTUKH PsIIOB NaHHBIX. [loouepeHbIii 1 0 JHOBpEeMEHHBIN BBIOOP HECKOJIBKUX
AJIEMEHTOB M3 KOHEYHOTO0 MHOKecTBa. DOpMyJIbl yncia EPEeCTaHOBOK, COUETaHHM, pa3MenieHnid. Pemmenne komOonHatopHbix 3ana4d. opmyna 6unoma HerotoHa.
CBoiicTBa OMHOMUHAIBHBIX KO3 duirenToB. Tpeyronpauk Ilackans. DnemMeHTapHbIe U cloXKHbIE cOObITHA. CitydaliHble COOBITHS U UX BEPOSTHOCTH.
Craructuueckast o0paboTka nanubiX. [IpocTeitmme BeposTHOCTHBIE 3a1aun. CoueTanus U pasMenieHus. [loHsATHe 0 He3aBUCUMOCTU COOBITHI. BeposiTHOCTE 1
CTaTUCTHYECKAsi YaCTOTa HACTYIUICHHUs COOBITUS. Penenne npakTH4ecKux 3a/1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB. PaccMoTpeHne ciyyaeB
BEPOATHOCTb CYMMbl HECOBMECTHBIX COOBITUN, BEPOSATHOCTH MTPOTUBOMOIOKHOTO COOBITHS.

YpaBHeHusi u HepaBeHCcTBa. CHCTeMbl ypaBHeHUH M HepaBeHCTB (28 4acoB)

PaBHOCHIIEHOCTE ypaBHEeHHI. OOIIEe METOABI PEIICHHs YPAaBHEHHI: 3aMeHa ypaBHeHUs /(f(x)) = h(g(x)) ypaBHeHHUEM f(x) = g(X), pa3I0KeHHE Ha MHOKUTEIH,
BBEJICHHE HOBOM MepeMeHHOH, (pyHKIIMOHANbHO-Tpadudeckuii MeTos Perenne mpocTeHInX CUCTEM ypaBHEHUH C IByMs HEM3BECTHBIMU. PelieHre HepaBeHCTB ¢
OJIHOM ITEpEMEHHOM. PaBHOCUIIBHOCTh HEPABEHCTB, CUCTEMBI M COBOKYITHOCTH HEPABEHCTB, MPPALlMOHAIbHbIE HEPABEHCTBA, HEPABEHCTBA ¢ MOAYIAMU. CHCTEMBI
ypaBHeHHiA. Vcrionb30BaHle CBOWCTB M rpadMKOB (PYHKIUI MPpH pEeLlICHUH YpaBHEHUI M HEpaBeHCTB. MeTo nHTepBaoB. M300pakeHne Ha KOOPIMHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHUI YPAaBHEHHUI M HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX cucTeM. [IpuMeHeHne MareMaTnuecKuX METOJ0B IIPH PELICHUN
coJiepKaTeNNbHbIX 337a4 U3 pa3IMYHbIX 001acTeil HayKH U MpakTuku MHTepnperanus pe3ynbrara, yueT peajJbHbIX OrpaHuuYeHU. Y paBHEHHs U HEPAaBEHCTBA C
napameTpamH.

Obo0maronee MoBTOpeHne Kypca mareMatuku (21 gac)

4.«I'eometpus» 11 kiaacc (68 4)

Bexmopul ¢ npocmpancmee (noemopenue) (8 uacog)

Obyyarowuiica Hayyumcs:

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHITHEM JI€KaPTOBBI KOOPAWHATHI B IPOCTPAHCTBE;
® HaxOJUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJIbHOIO Mapasiefenumnena

Obyuarowuiics noay4um 03MONCHOCHb!



e OmnepupoBaTh NOHATUSAMU JEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPHI;

® HAXOJUTh PACCTOSHME MEXKIY JABYMs TOYKAMH, CYMMY BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJ MEXAY BEKTOPaMU, CKAJIIPHOE IIPOU3BEACHHUE,
pacKiIapIBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM;

® 33]aBaTh IUIOCKOCTh YPABHEHUEM B JCKAPTOBOM CUCTEME KOOPAUHAT;

e pemarh NPOCTEUIINE 3a7a4ll BBEIEHHEM BEKTOPHOTO Oa3uca

Memoo koopounam 6 npocmparncmee (14 yacon)

Obyyarowuiicst HAYHUMmcsL:
® ONUCHIBATDH MOHATHS: MPSAMOYTOJIbHAS CHCTEMa KOOPJMHAT B IPOCTPAHCTBE, KOOPAMHATHI TOYKHU, BEKTOPA, YTOJ MEKIY BEKTOPAMH;
e (QopmynupoBaTh ONpeAETCHHS: CKATSIPHOTO MPOU3BEACHUSI IBYX BEKTOPOB, ypaBHEHUS (DUTYPHL;
e JI0Ka3bIBaTh (DOPMYIIBI: pACCTOSTHUS MEXKY JBYMs TOUYKaMH (C 3aIaHHBIMU KOOPJIMHATAMH ), KOOPJIMHAT CEPEANHBI OTPE3Ka, KOOPAMHAT CYMMBI 1 Pa3HOCTH
BEKTOPOB, CKaJISIPHOTO TIPOU3BEACHUS ABYX BEKTOPOB, JJISI BBIYUCICHHUS KOCHHYCA YIila MEX]y ABYMSHEHYJIEBHIMUA BEKTOPAMU;
e (QopmynIupoOBaTh U 10KA3BIBATh TEOPEMBI: O KOOpJIMHATaX BEKTOpa (IIpU 3alaHHBIX KOOPAMHATAX €0 Havyalla ¥ KOHIIA), O KOJUTMHEAPHBIX BEKTOPaX, O
CKAJIIPHOM TIPOU3BEICHUH ABYX MEPIEHANKYISIPHBIX BEKTOPOB, 00 YPABHEHHUH IIOCKOCTH, O BEKTOPE, MEPICHANKYJIIPHOM JaHHOM ITIOCKOCTH;
® MPUMEHSTH U3yUEHHBIC OMPEICIICHHUs, TEOPEMbIH (OPMYIIBI K PEIICHHIO 3a/1a4.
Obyuarowuiics noxyyum 603MONCHOCb_
® MPUMECHSTH U3yUEHHBIC OTPEICIICHUS, TECOPEMBIN (POPMYIIBI K PEIIICHHIO 3a/1a4;
® pemiaTh 33J[a4 Ha HAXO0XKJICHHUE T€OMETPUISCKUX BEITUUHH M0 00pa3iiaM UIH alTOpPUTMaM;
® ICIIOJIB30BAaTh CBOMCTBA T€OMETPUUECKUX (DUTYP JJIsl pEeLISHHs 33/1a4 IPAKTHYECKOTO XapakTepa v 3ajad U3 Jpyrux obnacTeid 3HaHUH.

Hununop, konyc u wap (17 yacoB)

Obyuarowuiics Hayuumcsi:
® ONUCHIBATh NOHATHS: LIWIMHAP, OOKOBAs MOBEPXHOCTh LHMIUHPA, TOBOPOT (PUIYpHI BOKPYT NPSIMOKHA JTaHHBIN yIoJl, TEJIO0 BPAILEHHs, OCEBOE CCUEHUE
WIMH/IPA, pa3BEPTKA IMIMHIPA, OOKOBas MOBEPXHOCTh KOHYCa, OCEBOE CEYCHUE KOHYCa, Pa3BEPTKA KOHYCa, YCEUEHHBIN KOHYC, yCeUEHHAs TMpaMH/Ia,

OTIMCaHHAsI BOKPYT yCEYEHHOTO KOHYCa, YCeUeHHAs MMpaMu/ia, BIIMCaHHAs B YCEUEHHBIN KOHYC, pUrypa Kacaercsi cepsr;



e (GopMyIUPOBATH ONPEICIICHHS: TPU3MBbI, BIUCAHHOW B IIMJIMHJIP; TPU3MBI, OMIMCAHHOW OKOJIO IWJINHAPA; MMPAMUIBI, BHIUCAHHOW B KOHYC; MTUPAMH/IBI,
OTIMCAHHOM OKOJIO KOHYca; cephl U mapa, a TAaKXkKe UX dJIEMEHTOB; KacaTeIbHOU IIIOCKOCTH K cepe; MHOTOTpaHHHKA, BIMCAHHOTO B Chepy;
MHOTOTPaHHHKA, OITUCAHHOTO OKOJIO c(hephl; UIMH/IPA, BIIMCAHHOTO B Cepy; KOHyCa, BIUCAHHOTO B cepy; yCeUYEHHOT0 KOHYCca, BIIMCAHHOTO B cdepy;
WIMHIPA, OTIMCAHHOTO OKOJIO cepbl, KOHyCa, OMUCAHHOTO OKOJIO cpephl;yCeYEHHOTO KOHYCa, OIMCAaHHOTO OKOJIO C(EpHI;

® JI0Ka3bIBaTh ()OPMYIIBI: ILIOMIAAH ITOJTHON MOBEPXHOCTH IUIUH/IPA, IIOMAAH OOKOBOW MOBEPXHOCTUKOHYCA, TUIONIAIH OOKOBOI IIOBEPXHOCTH YCEUEHHOTO
KOHYCa;

e (GopMyIUpPOBATH U IOKA3BIBATh TEOPEMBI: 00 ypaBHEHUU Chephl JAaHHOTO paJnyca ¢ IIECHTPOM B JIAaHHOHM TOUYKE, O KacaTeIbHOM TNIOCKOCTH K cepe u e
CJIEJICTBUE.

Obyuarowuiics noiyyum 803MONCHOCb_
MPUMEHATh U3YUYEHHbIE OIpeIeTICH s, TEOPEMbIN (POPMYJIBbI K PEILIEHHUIO 3a/1aY;
® permiaTh 3aJla4 Ha HAXO0XKJICHHUE TeOMETPUICCKUX BEITUYHH M0 00pa3iiaM WUiIH alTOPUTMAaM;

® HCIOJB30BAaTh CBOMCTBA FTEOMETPUUECKUX (PUTYD [T pelIeHHs 3a]ad MPAaKTHIECKOTO XapakTepa U 3a/1a4 U3 Apyrux o0nacTeil 3HaHUH.

Qovemovt men (22 gaca)

Obyyarowuiicst HAyHumcsL:
e (opMmynupoBaTh omnpeaeieHus: 00bEMa Tema, UIOIIAN MOBEPXHOCTH 1Iapa;
e JI0Ka3bIBaTh (pOpMyJibl: 00BEMA IPU3MBI, 00BEMA TUPaMUIbL, 00BEMA yCEUEHHOM MUpaMuIbl, 00bEMaKOHyca, 00bEMa yCeUEHHOTr0 KOHyca, 00bEMa
IUIMHAPA, 00bEMa mapa, miomau chepsl.
Obyuarowuiics NOIYYUM 803MONACHOCHb_
® [IPUMEHSTHh U3yUEHHBIE ONPEICIICHNUS, TEOPEMBbI U (OPMYJIBI K PEIICHHUIO 3a/1a4;
e pemiaTh 3aJla4M Ha HAXO0XKJIEHHUE T€OMETPUUYECKUX BETMUYMH M0 00pa3liaM UJIH aJrOpUTMaM;
® HCIOJB30BAaTh CBOWCTBA FEOMETPUUECKUX (PUTYD I pelIeHHs 3aad MPAaKTHIECKOro XapakTepa U 3a/1a4 U3 Apyrux o0nacTeil 3HaHUH.

IHoemopenue kypca cmepeomempuu (7 4acoB)




TemaTuueckoe nianuposanme 10 kiacc
Bcero 140 + 70 yacoB (6 4acoB B HEJIEIIO).

Ne n/n Conep:xanue Oouree KoJuunuyecTBO
KOJI-BO KOHTPOJIBHBIX
4acoB pabor

1 [ToBTOpEeHME U3yueHHoro B 7-9 kinaccax 14 Bxonnoii Tect

2 Yucnossle GyHKIUN 14 1

3 BBenenune B crepeoMeTpurro 4 -

4 [TapamienbHOCTh NPSMBIX U IUIOCKOCTEN 16 1

5 Tpuronomerpuueckue (QyHKIUN 26 2

6 [TepieHAMKYASAPHOCTH MPAMBIX U IMIIOCKOCTEM. 17 1

7 TpuroHomMeTpuyeckre ypaBHEHUS 20 1

8 MHoOrorpaHHuKu 14 1

9 [IpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPAKEHUIH 24 1

10 [IpouzBoanas 38 2

11 BexTops! B mpocTpaHcTBE 10

12 [ToBTOpenue 3a kypc 10 knacca 13 1

Hroro 210 11




TemaTnyeckoe nuannposanme 11 kaace

Bcero 136 + 68 yacoB (6 4acoB B HeIeJ10).

Ne Conepxanue O0mee K0I-BO KonndecTBo KOHTPOIBHBIX paboT
n/m 4acoB
1 BekTops! B IpocTpaHcTBE (IOBTOPEHUE) 8 -
2 MeTtox KOOpAMHAT B IPOCTPAHCTBE 14 2
3 Crenenu u kopHu. CtenenHas QyHKUIus 24 2
4 wHap,KOHYC,ap 17 1
5 [TokazaTenbpHas u orapudmudeckas QyHKIUsI 38 3
6 [TepBooOpasHas 1 HHTETpal 10 1
7 O0BbEMBI TET 22 2
8 DNeMEeHThl MaTEeMAaTUYEeCKOM CTATUCTUKHU , KOMOMHATOPUKHU U TEOPUHN 15 1
BEPOSITHOCTEN
9 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI YPABHEHH U HEPABEHCTB 28 1
10 [ToBTOpEHME Kypca CTEPEOMETPUH 7 -
O06o0maroree MOBTOPEHUE Kypca MaTeMaTHKH 21 1
Utoro 204 14




YYEBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE.

JInTepaTypa oCHOBHAsl M IONOJHHUTEJIbHAS 110 ajiredpe:

1) A.I'. MopakoBuu. Anre6pa u Hadana maremMatuueckoro aHanusa 10-11. Yacte 1 yueOHUK.

2) A.T. MopnkoBuu. AnreOpa 1 Hauyajna MmareMarudeckoro aHanusza 10-11. Yacte 2 3a1aqHuK.

3) B.M. I'mu3Gypr. Anre6pa u Hauana maremarudeckoro ananusza 10. KoutposiabsHbie paboThl (0a30BbIi ypOBEHB).

4) A.I'. MopakoBu4. Anrebpa u Havasa a MateMatudeckoro ananuza 10-11. Merogudeckoe mocooue i yauTens

5) JLLA. AnekcanmpoBa. AnreOpa u Hadaia MaTeMaTHaeckoro aHanu3a. CaMoCTOsTeNbHBIC PAOOTHI.

6) A.Il. EpmoBa, Anre6pa u Hayana matematudeckoro aHanmusa 10-11 . CamocTosiTennbHbIE U KOHTPOJIBHBIE PAOOTHI.

7) J1.O.denumena. Anre6pa u Hadajga MareMatuueckoro aHanusa. 10-11. Tematuueckue TecTbl ¥ 3a4€Thl 11 00111€00pa30BaTENbHBIX YUPEKICHHI.

.JInTepaTypa OCHOBHAaA U JONMOJHHUTEC/IbHASA IO reOMETPUHA:

JI.C. AtanacsiH, B.®. Byty3os, C.B. Kamomues u np. ['eomerpus: yueo, ams 10-11 kmacchl.
b.I'.3uB , B.M. Meiinep. ['eomerpust: nuaakrrudeckue matepuaisl 1 10 kimacce.

A.I1. EpmoBa. I'eometpus 9 knacc. CaMoCTOSITENIbHBIE U KOHTPOJIBHBIE paOOTHI.

A.H. Pypyxus. 'eomerpus 10 xiacc. KOHTposbHO-U3MepUTENbHBIE MaTEPUAIbI.

b=

Texnuveckue cpeacTBa 00yUeHUs :

® MYJIbTUMEAUNHBIA KOMIIBIOTED;
® MyJIbTUMEAUAIIPOEKTOP;

® UHTEPAKTUBHOE YCTPOKUCTBO

® TOKYMEHT- KaMepa

HNHdopmannoHHbIE CpeacTBa:

e MyIbTHUMEIUIHBIE OOydYalolue MporpaMMmbl M 3JIEKTPOHHBIE yYeOHBbIE W3IIaHUS MO OCHOBHBIM paszjellaM Kypca MaTeMaTHKH, OPUEHTHPOBAHHBIE Ha CHUCTEMY
JUCTaHIIMOHHOTO O0y4YeHHs MO0 MMEIoNIHe MPOOIEMHO-TEMAaTHISCKUN XapakTep W 00ECMeUnBAIOT JIOMOJHHU TENbHBIC YCIOBUS JUIS M3yuYeHHs OTICIbHBIX TEM U PAa3/elioB
CrannapTa;

e 3JEKTPOHHAasA 0a3a JaHHBIX JUIA CO3JAaHHS TEMAaTHUYECKUX M UTOTOBBIX pa3HOYPOBHEBBIX TPEHUPOBOYHBIX M MMPOBEPOYHBIX MAaTEPHAIOB AJISl OpraHu3aliu GpoHTaIbHOM
Y UHAMBUAYaJILHON paboThI;

L MMpe3CHTallU 110 BCEM OCHOBHBIM TEMaM anre6p1)1;

® TIPE3EHTAINH [0 BCEM OCHOBHBIM TEMaM T'€OMETPHH;
e MmymnpTHEMenuitHOE npunoxenne Crepeomerpust 10-11;.



AU e

e JJIeKTpOHHOE yueOHoe nocobue Harmsagnas maremaruka.

HHuTepHeT pecypcsl :

TectupoBanue online: 5 — 11 kmacesr:  http://www.kokch.kts.ru/cdo

Caiit Mopakosuua A. T'. :http://www.ziimag.narod.ru/index.htm

Certb TBOpUECKUX yuuTene: http:/it-n.ru/communities.aspx?cat_no=4510&tmpl=com ,
Hogsie TexHonornu B oopazoBanuu: http://edu.secna.ru/main

Meramikona: http://www.metashool.ru

CaiiT 1ns camoo0OpazoBaHus U OH-JIalH TecTupoBaHus: http://uztest.ru/



http://uztest.ru/
http://www.metashool.ru/
http://edu.secna.ru/main
http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com
http://www.ziimag.narod.ru/index.htm
http://www.kokch.kts.ru/cdo

3. KPUTEPUU U HOPMbI OIIEHKW 3HAHWU, YMEHWI 1 HABBIKOB OBYYAIOIINUXCS IO AJITEBPE.

1. Oyenka nucbMeHHbIX KOHMPOJILHBIX PAOOM 00yUAIOWUXCA RO Allzedpe U HaYaIam aHaIu3a.

OTBeT OIIEHNBAETCS OTMETKOU «5», ecim:
- paboTa BBINOJHEHA TOTHOCTHIO;
- BJIOTHYECKHUX PACCYXIACHHUSIX M 0OOCHOBAHHH PEUICHUS HET MPOOEIIOB M ONTHOOK;
- B pEIICHHH HET MAaTeMaTHYEeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHCKA, KOTOpas HE SIBISETCS CIEACTBHEM HE3HAHHUS WU HETIOHUMAaHUS
y4eOHOTr0 MaTepuania).

OTMeTKa «4» CTaBUTCA B CIEIYIONIUX CIyYasx:
- paboTa BBHIMOJIHEHA TOJHOCTHIO, HO 0OOCHOBAHUS IIArOB PEIICHHS HEJIOCTATOUHBI (€CIH YMEHHE 0OOCHOBBIBATh PACCYKICHHS HE SBISIIOCH CIICIIMATBHBIM
00BEKTOM MPOBEPKN);
- JIOMYIIEHBI OJHA OMIMOKA WM €CTh JIBa — TPU HEJOYCTa B BBIKIAJIKaX, PUCYHKAxX, 4epTekax WM rpadukax (eciu 3TH BUAbI pabOT HE SBIISIIUCH
CTeMaIbHBIM 00BEKTOM TIPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIHU:
- JomymieHo Ooliee 0 HOM OMMOKK UM O0siee IBYX — TPeX HEeIOYeTOB B BBIKIAAKaX, YEPTEKaX WIH rpadukax, HO oOydaronuiics o0i1anaeT o0s3aTeIbHBIMU
YMEHUSMH I10 ITPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIN:
- JIONYIICHBI CYIIECTBEHHBIC ONTUOKH, TTOKA3aBIIKE, YTO O0yUJaIOIIMIACS HEe 001a1aeT 00s13aTeIbHBIMU YMEHHUSMU TI0 TAaHHOW TeME B TTOJTHOW Mepe.

Yuutenb MOXET TMOBBICUTH OTMETKY 3a OPUTMHAJIBHBIM OTBET Ha BOIPOC WM OPUTMHAIBHOE PEIIEHUE 33JauM, KOTOpPbIE CBUAECTEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM pa3BUTHUH OOYyYaloLIEerocs; 3a pelieHue Oosee CIO0KHOM 3aJayd WM OTBET Ha Oojiee CIOXKHBIA BOINPOC, MPEUIOKEHHbIE 00ydaroleMycs
JIOTIOTHUTEIHHO TOCIIE BBIMOJHEHUSI UM KaKUX-JIU0O0 IPYTUX 3adaHUM.

2. Ouemca YCHHbIX OmMeemoe 06yualou4uxc;l no aﬂeeﬁpe U Hauailam anaiusd.

OTBeT OLIEHUBAETCS OMMEMKOI «5», €CIIN YUCHHUK:

- IOJIHO PacKpbLI COJEpKaHUE MaTepHraia B 00beMe, IPeIyCMOTPEHHOM IIPOrpaMMOil ¥ yUeOHUKOM;

-  M3JIOKWJI MaTepuan TPaMOTHBIM S3bIKOM, TOYHO MCHOJIb3Ys MaTEMATUYECKYH0 TEPMHUHOJIOTHIO M CHMBOJHMKY, B OIPEAEICHHONW JIOTHYECKON
HI0CJIEI0BATENBHOCTH;

- NPaBUJIBHO BBIOJHUI PUCYHKH, YUEPTEXHU, TPAPHKH, COMMyTCTBYIOIIUE OTBETY;

- IOKa3aJl YMEHUE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMU IPUMEpaMH, IPUMEHATh €€ B HOBOW CUTYaI[MH MPH BHIIOJHEHUH MPOJEMOHCTPUPOBAI 3HAHUE
TEOPHH paHee U3YUYCHHBIX COMYTCTBYIOLINX TeM, COOPMHUPOBAHHOCTh M YCTOMYMBOCTD MCIIOJIB3YEMbIX IIPU OTBETE YMEHUN M HaBBIKOB;

- OTBEYaJl CaMOCTOSTENBHO, 0€3 HaBOJAIINX BOIPOCOB YUUTEIS;



- BO3MOXHBI OJHa — JBE€ HETOYHOCTH MPHU OCBELIEHUU BTOPOCTEIIEHHBIX BOIPOCOB HJIM B BBIKJIAJIKaX, KOTOPbIE YYEHUK JIETKO MCHPABUII MOCIE 3aMeYaHus
YUUTEIS.

OTBeT OLIEHUBACTCA OMMEmKOU «4», €CIH yIOBIETBOPSET B OCHOBHOM TPEOOBaHHUAM Ha OLIEHKY «5», HO TIPH 3TOM UMEET OJIMH U3 HEAOCTATKOB!
- B U3JI0KEHUU JIOMYIIEHbl HEOOJIbIINE IPOOEIbI, HE NCKAa3HBILEE MATEMAaTUYECKOE COAECP)KaHUE OTBETA;
- JIONYyLICHBI OAWH — JBa HEJ0UYETa IIPU OCBEILCHUH OCHOBHOI'O COAEPKAHUS OTBETA, UCIIPABJIICHHBIE [IOCIIEC 3aMEYaHUs yUUTEIS;
- JIONyIIEeHbI omunOKa Wi Oosee AByX HEOYETOB IPU OCBEIIEHUH BTOPOCTENEHHBIX BOIPOCOB MIIM B BBIKJIAJIKAX, JIETKO MCIPABIECHHBIE TOCIIE 3aMeUaHMsI
YUUTEIIA.

OTBeT OLICHUBACTCS OMMEMKOIl «3» CTaBUTCA B CIEAYIOUINX CIydasiX:
- HETIOJIHO PACKPBHITO COJAepKaHHMe Marepuana (CoAaep)KaHue M3JI0XKEHO (parMeHTapHO, HE BCEr/a IMOCIeN0BaTeNbHO), HO TOKa3aHO o0Iee MOHMMAaHUe
BOIpOCa U MPOAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHbBIE JJI1 YCBOCHHUSI IPOrPaMMHOT0 MaTepHuaa;
-  HAMENUCh 3aTPYAHCHHS WIW JOMYIIEHb OMMOKH B ONPEACTCHUH MAaTeMaTHYeCKOW TEPMHUHOJOTHH, YepTeX,aX, BBIKIAJKaX, WCIPABICHHBIC IOCIE

HECKOJIbBKMX HaBOJAAIIHNX BOIIPOCOB YUUTECIIA,
- YUCHHUK HC CIIpaBHJICA C NPUMCHCHHUCM TCOPUU B HOBOM CUTyalluu TIPpHU BBINOJHCHUHN MPAKTHYCCKOIO 3aJlaHWA, HO BBIIIOJHUII 3aJaHUA 00513aTEILHOTO

YPOBHSL CIIO’KHOCTH IO TJAHHOW TEME;
- TPHU IOCTATOYHOM 3HAHUU TEOPETUYECKOTO MaTepHualia BHISBICHA HEAOCTaTOYHAs CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» CTaBUTCA B CICAYIOUINX CITydasX:
- HE PacKphITO OCHOBHOE COJEpKaHUE YIeOHOT0 MaTepuaa;
- 00OHapy>XeHO He3HaHHE YUYEHHUKOM OOJIBIIICH UM HauboJiee BaKHOM YacTh y4eOHOTo MaTepuraa;
- JONyUIeHbl OIMIMOKM B OINpENEeNeHUH TOHATHH, NMPU HUCIOJb30BAHUM MaTEMaTHYECKOW TEPMHHOJIOTHH, B PHCYHKaX, 4yepTekax WM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE HCIPABIICHBI IMOCIIE HECKOJIBKAX HABOMISAIIMX BOIIPOCOB YUUTEIIS.

KPATEPUW Y HOPMbI OIIEHKH 3HAHWI, YMEHUI 1 HABBIKOB OBYYAIOIINXCA IO TEOMETPHUM.

1. 0uem<a RUCOBMEHHbBIX Konmpomznbtxpaﬁom 06ylmlomuxc;l no ceomempuu.

OTBeT OLICHUBACTCS OTMETKOM «5», eClIn:
- paboTa BBINOJHEHA OJHOCTHIO;
- B JIOTHYECKHX PACCYXICHHUSIX M 0OOCHOBAHHMH PEIICHUS HET MPOOEIOB M OITHOOK;
- B pENICHHH HET MAaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMHCKA, KOTOpas HE SIBISETCS CIEACTBHEM HE3HAHWUS WU HETMIOHUMAaHUS
y4eOHOro MaTepuana).

Ot1MeTKa «4» CTaBUTCS B CIEAYIOIINX CITyYasx:
- paboTa BHIOJHEHA TOJHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHHUS HEJIOCTATOYHHI (€C/I YyMEHHE 0O0OCHOBBIBATh PACCYKJICHUS HE SBIISIIOCH CIIEUATbHBIM

00BEKTOM MPOBEPKN);



- JIONMYIIEHbl OJHA OMMOKa WM €CTh JBa — TPU HEJOYCTa B BBIKJIAJKAX, PUCYHKAX, depTekax WM rpadukax (ecium 3TH BHIBl pabOT HE SBISUIMCH
CHeLUAIbHBIM 00BEKTOM MPOBEPKN).

OtMeTKa «3» CTaBUTCS, €CIIN:
- JomymieHo Ooliee 0HOM OMMOKK UM Oosiee IBYX — TPeX HEeIOYETOB B BBIKIAAKaX, YePTEkKaxX WIH rpadukax, HO oOydaronuiics o0nanaeT o0s3aTeIbHBIMU
YMEHUSMH 110 IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIN:
- JIOTMYNIICHBI CYIIECTBCHHBIE ONMTUOKH, IOKA3aBINKe, 9TO 00yJarONHiics He 001a1aeT 00s3aTeIbHBIMIA YMEHUSMH T10 TAHHOW TEME B TIOJTHON Mepe.

Yuutenb MOXET IMOBBICUTH OTMETKY 3a OPUTMHAJIBHBIM OTBET Ha BOIPOC WM OPUTMHAIBHOE PEIIEHUE 3aJauyM, KOTOpPbIE CBHUICTEIBCTBYIOT O BBICOKOM
MaTeMaTUYeCKOM pa3BUTHUH OOYyYaloOLIErocs; 3a pelieHue Oosiee CI0KHOM 3aJayd WM OTBET Ha Oojiee CIO0XKHBIA BOINPOC, MPEUIOKEHHbIE 00ydarolieMycs
JIOTIOJTHUTETHHO TIOCIIE BBIMTOJIHEHUSI UM KaKHX-JIMOO IPYTHX 3aTaHUM.

OueHKa YCmHbIX Omeemoe oﬁyuammuxc;l no ceomempuu.

OTBeT OLIEHUBAETCS OMMEMKOI «5», €CIIU YUCHHK:

- TOJIHO PacKphUI COJIep’KaHue MaTepuasia B 00bemMe, MpeayCMOTPEHHOM MIPOrpaMMOi i Y4eOHUKOM;

- UW3JOXKWI MaTepuajd TPaMOTHBIM SI3BIKOM, TOYHO UCIOJIb3ysl MaTeMaTU4YeCKyl0 TEPMHUHOJOTUIO W CHMBOJIUKY, B OTPEICICHHOW JIOTHYECKOM
MOCIIeI0BATEIbHOCTH;

- MPaBWIBHO BBIMOJIHWI PUCYHKH, YEPTEKH, TpaduKH, COMMyTCTBYIOILIUE OTBETY;

- TOKa3all yMEeHHE WUTFOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEpaMU, IPUMEHSTh €€ B HOBOM CUTYyalluu MPHU BBIMOJIHEHUU MPOJAEMOHCTPUPOBAT 3HAHHE
TEOPUU paHee U3YUYEHHBIX COMYyTCTBYIOIIUX TeM, CHOPMUPOBAHHOCTh U YCTOMYMBOCTh UCTIOJIb3yEMbBIX MPU OTBETE YMEHUN U HABBIKOB;

- OTBEYaJl CaMOCTOSITENHHO, €3 HAaBOAAILINX BOIIPOCOB YUHUTETIS;

- BO3MOXHBI OJIHA — JBE HETOUHOCTH IMPHU OCBEIICHUH BTOPOCTETIEHHBIX BOMPOCOB WUJIM B BBIKIAAKAX, KOTOPbIE YUEHUK JIETKO MCIPABUI MOCIE 3aMEeYaHUs
YUUTEIS.

OTBeT OLIEHUBACTCA OMMEmMKOIU «4», €CIU yIOBIETBOPSET B OCHOBHOM TPEOOBaHUAM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJIMH U3 HEJOCTATKOB!
- B U3JI0KECHUU JIOMYIIEHBI HEOOJIbIINE IPOOEITbI, HEe HCKAa3HUBILEE MATEMATUYECKOE COAeP)KaHUE OTBETA;
- JIOMyUIECHBI OJIMH — JBa HEJI0UETA IIPU OCBEILIEHUN OCHOBHOTI'O COAEPKAaHMsI OTBETA, UCIIPABJICHHBIE I10CIIE 3aMEUaHUs YUUTEIS;
- JIONYIIEHbI OMMOKa WK Oojiee ABYX HEIOYETOB IPU OCBEIICHUH BTOPOCTEIICHHBIX BOIIPOCOB WIJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC TIOCIIE 3aMEUaHHs
yUUTENs.

OtBer OLICHUBACTCSI OMMEMKOIl «3» CTaBHUTCA B CIICAyIOmUX Ciiydasx:



- HENOJHO PAacKpBITO COJep)KaHHe MaTepuasa (CoaepikaHhe H3JI0KEHO (pparMeHTapHO, He BCEr/a IMOCJeNI0OBaTeNbHO), HO MOKa3aHO oOliee MOHMMaHUe
BOIIPOCA U IIPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE Il YCBOEHUS IPOrPAaMMHOIO MaTepHUaa;

- UMENUCh 3aTPyJHEHHS WIM JOIMYyNICHBl OMHMOKA B OINpPENEICHWH MaTeMaTHYecKOW TEPMHUHOJIOTHH, YEpTEeXkax, BBIKIAJKAX, HCIPABICHHBIC IOCTE
HECKOJIbKMX HaBOJSAIIMX BOIIPOCOB YUUTEII,

- YUYEHHK HE CIPaBWICS C MPUMEHEHHUEM TEOPUHM B HOBOW CHUTYaIlMHM IMPH BBIMOJHEHWH MPAKTHUYECKOTO 3aJaHWs, HO BBHIMOJHWI 3aJaHusl 00s3aTeIHHOTO
YPOBHS CIIOKHOCTH IO IaHHOM TEME;

- TIpH IOCTaTOYHOM 3HAHUU TEOPETUUYECKOr0 MaTepualia BbIsIBICHA HEAOCTaTOUHAs! C(POPMUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

Ommemxa «2» CTaBUTCA B CIEAYIOUIMX CIIydasiX:
- HE PacKpbhITO OCHOBHOE COJIEp’KaHKe yUeOHOTO MaTepraa;
- 00OHapy>XeHO HEe3HaHUE YUYEHUKOM OOJIbIIIEeH UM HauboJiee BaKHOM YacTu y4eOHOro MaTtepuaa;
- JONyIICHbI OMMOKH B OINpPENEICHWH TOHSATHH, TPH HCIONB30BAaHUM MAaTEMaTHUECKOW TEPMHHOJIOTHH, B PHCYHKaX, 4YepTekax WM Tpadukax, B
BBIKJIaJIKaX, KOTOPBIE HE HCIPABIICHBI IOCIIE HECKOJIBKAX HABOISAIIMX BOIIPOCOB YUUTEIIS.
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