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Hacrosimas pabodast mporpamMma 1o npeamery «Mamemamuka: aneebpa u HaYaia MamemMamuyecko2o anaausd,
eeomempus» (6a30BbIi ypoBeHb) 10 Ki1acc cocTaBieHa Ha OCHOBE CIIEAYIOIIMX HOPMAaTHUBHBIX JOKYMEHTOB:

1. ®enepanbubiii 3akon «O0 obpazoBanuu B Poccuiickoit depepaunn» (ot 29.12. 2012 1. Ne 273-D3, ¢
HU3MEHCHHSIMHU);

2. OenepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CpeAHero oO0mero oOpa3oBaHUS CO
Bcemu m3MeHeHusIMU U fonosTHeHHAIMU(DPI'OC COO) co BceMu U3MEHEHUSIMH | JIOTTOJIHCHUSIMH |

3. CanlluH 2.4.2.2821-10 “CanutapH0-31HUACMHOIOTHYECKHE TPEOOBAHUS K YCIOBHUSAM M OpraHU3aluU
oOyueHus1, conepkaHusi B 001eo0pa3oBareabHbIX opranu3anusiax’ ot 29 aexadbps 2010 r. N 189;

4. OcHoBHas 00pa3oBaTeibHas MporpaMMa cpeaHero oomero oopasosanus MBOY «Csepmiosckas COII»;

PaGouasi nporpaMMa OpHEHTHPOBAHA HA UCTIOIb30BaHUE Y4eOHO- METOANYECKOT0 KOMILJIeKea:

1. Maremaruka. AJredpa u Hayaja MaTeMaTH4yeckoro anaau3a. ['eomerpus. 10-11 kmace. A. I'. Mopakoswuy, I1.
B. Cemenog. ba3ossrii ypoBensb. Yacts 1. ®I'OC. Uzn.: Muemo3una, 2019.

2. Maremaruka. Aiiredpa u Hayajia MaTeMaTudeckoro anaausa. ['eomerpus. 10-11 knacc. A. I'. Mopakosuy, I1.
B. Cemenos. bazossiii yposenb. Yacts 2. ®I'OC. U3a.: Muemosuna, 2019.

3. Maremaruka: anrebpa U Havaja MaTeMaTHYecKoro aHaiusa, reomerpus. ['eomerpus. 10 — 11 kmaccer. JI.C.
Artanacss, B. @. byrysos, C. b. Kagomues u ap., 4-oe usa. — M.: IIpocsemenne. 2017

4. Tlporpamma kypca: «I'eomerpus. COopHHMK paboumx mporpamm. 10-11 kmaccer: yue6. [Tocobme mmst
o0Opa3oBaTeNnbHBIX OpraHu3anuii: 0a30BbId U yriayOjeHHbIH ypoBHU/cocT. T. A. bypmucrposa.-2-e usf.,
nepepad.-M.: TIpocsemenue, 2018.»

5. Ilporpammbl. Matemaruka. 5-6 kiaccel. Anrebpa. 7-9 kiaccel. Anredpa M Hayala MaTeMaTUYeCcKOTO
ananmmza. 10-11 xmaccel /aBT.-coct. U.W.3y6apeBa, A.I'. MopakoBuu.- 3-¢ U3J., ctep. - : MHEMO3HHa,

MecTo y4yeGHOr0 npeaMeTa B y4eOHOM ILIaHe

CornacHo yuebHoMy tuiany MBOVY  «CeepanoBckass COlllyna wu3ydyenue ydeOHOro mpeamera
«Mamemamuxa: aneebpa u Havana mamemamudeckoco auanuza, ceomempusy 10-11 xnaccol  (6azoguviil
VPOB8eHb)OTBOJUTCS 5 4aCOB B HEJIEIIO

[Ipeamer Kiacc Htoro
10 kmacc 11 knace
Marematuka:  anrebpa  u | 170 (102+68) 170 (102+68) 340 (204+136)
Hayana MaTeMaTHYeCcKOro
aHanm3a, reoMeTpusi (0a30BBIN
YPOBEHB)

IHJIAHUPYEMBIE PE3YJIBTATBI OGYYEHMUSI.
AJITEBPA

JHUYHOCTHBIE

YV 6vinycknuxabyoym cgpopmuposarsi:
v yMeHHe SICHO, TOYHO, TPAMOTHO WM3JIaraTh CBOHM MbICIIM B YCTHOW M MUCHMEHHOM peYH, MOHUMATh CMBICIT
MOCTABJICHHOM 3a/1a4M, BBICTPAUBATh apryMEHTAIIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
v KPUTHUYHOCTH MBIIUIECHHS, YMEHUE DACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTIMYATH
THIIOTE3Y OT (paKTa;
v/ mpejcTaBieHHE O MaTEMAaTHYECKOW Hayke Kak cepe 4eloBeUecKoil IeITeNbHOCTH, 00 ITanax ee pa3BUTHS,
0 €€ 3HAYUMOCTH JJIsl Pa3BUTHSI LIMBUIIA3ALIUH.

YV evinycxnuxamozym ovimo cgpopmuposanbi:
v Kp€aTUBHOCTH MBIIIJICHUA, MTHUIUATHBA, HAXOAYNBOCTb, aKTUBHOCTb IPH PCIICHUN MATCMATHYCCKUX 3a/1a4;
v/ yMeHHe KOHTPOJMPOBATH MPOIIECC U Pe3yJIbTaT Y4eOHONH MaTeMaTHYECKOH JAESITEIbHOCTH;
v' CHOoCOOHOCTh K  3MOIMOHAIBLHOMY — BOCIPHUATHIO MAaTEMaTHYECKHX OOBEKTOB, 3ajay, pElICHHI,
paccyXIeHUH.




HPEJIMETHDBIE

BbmyCKHuKuHaylzamcz:

onepupoeéams OCHOBHBIMH(OPMYJIaMU TPUTOHOMETPUU U BBINOJHATH TOXKIECTBEHHBIE IPeoOpa3oBaHUA

TPUTOHOMETPUYECKHUX BBIPAKECHUIT,

UCNONb306aMb YUCIOBYIO OKPY>KHOCTB JIJIs1 BRIYHCIICHUS CHHYCa, KOCHHYCA, TAHT'€HCA YNCIIa;
peuiams TPOCTEHIINETPUTOHOMETPHUYECKIE YPABHEHUS 1 HEPABEHCTBA,

NpUMeHAMb PA3TUIHBIE CIIOCOOBI M METOBI PEIICHUATPUTOHOMETPUIECKUX YPaBHEHHIA;
cmpoumsb TpaUKU U OMHUCHIBATh CBOWCTBA TPUTOHOMETPUUECKHUX (PYHKIIUIA;

peuiams  TPUTOHOMETPUYECKHUE YpAaBHEHUS M HEPABEHCTBA, WCIIONB3YyS CBOMCTBA
TPUTOHOMETPUYECKUX (DYHKIUIA;

npumenams HOPMYIIbl U TPABUIIAIA BEIYUCICHUATIPOU3BOIHBIX (PYHKIIUMN;

cocmasnsms ypaBHEHHE KacaTebHOH K rpa@uKy GyHKIUY;

uccreooéamy (QYHKIMIO HAa MOHOTOHHOCTb, HauOOJblllee W HaMMEHbIIEE 3HAYCHUE
MIPOU3BOIHON;

cmpoums TpadUKi MHOTOWICHOB U MPOCTEHINNX PALMOHAIBHBIX (PYHKITHIA;

pewiams 3a71a9i HAa HAXOXK/ICHHUsI HAaNOOJIBIIEr0 M HAUMEHBIIETO 3HAaYeHUH (yHKINY;

Bbl}’lyCKHuKunOJZyllam603M09fCHOCI’I’IbH(ly1{uWZbCﬂ N

8bINONIHAMbG MHOTOLLIATOBBIE IPE0OPa30BaHUs TPUTOHOMETPUYECKHUX BBIPAXKEHUIL;
pewams TPUTOHOMETPUUECKUE YPAaBHEHHUs, IPUMEHsIs 0COObIe IPUEMBI U I10JICTAHOBKHY;
pewamsTPUrOHOMETPUIECKUECHCTEMbypaBHEHHUH.

u  rpaduxu

C IIOMOIIBIO

METANPEAMETHBIE
PeryasitTuBuble
Buinycknuxunayuames:

O HMETh NepBOHAYaJIbHbIE MPEACTABICHUS 00 UAESIX U O METOJaX MaTeMaTUKH KaK YHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKHU, CPEJICTBE MOJAEIMPOBAHNS SIBJICHUN U IIPOLIECCOB;

O BHJIETh MaTEMAaTUYECKYIO 3aJadyy B KOHTEKCTE IMPOOJIEMHON CUTyallud B APYTUX JAUCLUUIUIMHAX, B
OKpPY’KaIOILEeH KU3HU;

O HaxoJIUTh B Pa3IMYHBIX UCTOYHHKAX MH(POpPMAIHIO, HEOOXOUMYIO JJIs PEHICHUs MaTeMaTHYeCKUX
npo0ieM, NpeACTaBiIsATh €€ B MOHATHOW (opMme, NPUHUMATh PELICHHE B YCIOBMSX HETOJHOW U
U30BITOYHOM, TOUHOW U BEPOATHOCTHOW MH(pOPMALIUY;

O TMOHUMaTb W HCHOJB30BaTh MAaTEMAaTUYECKUE CPEICTBAa HArISAHOCTH (rpaduku, IuarpaMMbl,

Ta6J'II/II_II>I, CXCMBI 1 ,[[p) JUIS WJUTFOCTpAaluU, UHTCPIIPETALlUH, apr'YMCHTAILIUH.

BblI’lyCKHuKunOJZyllam€03M09fCHOCmbH(,ZyLlumbC}l.'

peIIeHHs 3a1a4;
MNPEAIOKECHHBIM aJITOPUTMOM;
MaTeMaTUYeCKUX Mpooiem;

HCCIICO0BATCIIbLCKOr0 XapaKTepa.

ITo3HaBaTeIbHBIC

BbmyCKHuKuHayuamc;z:

BBIIBUT'aTh TUIIOTE3bI ITPU PCHICHU N y‘l€6HBIX 3a1a4, IOHUMAaTh HCO6XOI[I/IMOCTI> HX IIPOBCPKHU,
NPUMCHATH MHAYKTHBHBIC U JCAYKTUBHBIC CIIOCOOBI paccyxcneHHﬁ, BUACTb PA3JIMYHBIC CTPATCIUU

MNOHUMATh CYHIHOCTU aJITOPUTMHYCCKUX HpCI[HI/ICB.HI/Iﬁ H YMCHHUC JIelcTBOBaTh B COOTBETCTBUH C
CaMOCTOATCIIbHO CTaBUTD LICJIN, BBI6I/IpaTB " CO3J1aBaTh AJITOPUTMBI IJId PCIHICHUA y‘le6HLIX

O IUIAaHUPOBATH u OCYHICCTBJIATDH ACATCIIbHOCTD, HamnpaBJICHHYIO Ha peIICHucC 3aaad



v’ BBUIEIATH CYHIECTBEHHOE W HECYIIECTBEHHOE B TEKCTE 3aj1auM, COCTABIATH KPATKYIO 3alUCh YCIOBHS
3aJauu;
v MOJEIMPOBAaTh YCIOBHS TEKCTOBBIX 3aa4 OCBOEHHBIMH CIIOCO0AMH;
v/ yCTaHaBIMBAaTh 3aKOHOMEPHOCTH M HCIOJB30BaTh WX TPU BHIMOJHEHHUU 3aJaHuil (IPOIOKATH P,
3aIOJTHATH ITYCThIC KJICTKH B TAOJIHIIE, COCTABIISATH
PaBEHCTBA M pPeLIaTh 33a4u 110 aHAJIOTHH);
v/ OCYIIECTBIATh CHHTE3 YMCIOBOIO BBIPAKEHHs (BOCCTAHOBJICHHE J1e(OPMUPOBAHHBIX PABEHCTB),
YCIIOBHSI TEKCTOBOH 3a/1a4i (BOCCTAHOBJICHUE YCIIOBUS
10 PHCYHKY, CXeM€, KpaTKO! 3aIkCH);
v KOHCTPYHPOBATh T'€OMETPUUYECKHE (DUTYphl M3 3aJaHHBIX YACTEH, JHOCTPaMBAaTh YacTh 0 3aJaHHOM
TeOMETPHUECKON (PUTYPBI, MBICJICHHO JIEJIUTh I€0-
METPHUYECKYIOPUTypyHAYaCTH;
v noHuMars MHGOPMAIMIO, NPEICTABICHHYIO B BUJE TEKCTA, CXEMBI, TaOJMIbI, JOMOIHATH TAOIMUIIbI
HE/IOCTAIOUIMMH JaHHBIMH, HAaXOIUTh HYXHYIO
nHpopMaIuo B ydeOHUKE.

Buinyckuuxu noxyuam 603MOCHOCMb HAYYUMbCA!

v/ pelarb3a1aunpasHbIMUCIIOCO0aMH;

v/ yCTaHaBIMBATh MPUYUHHO-CICJCTBCHHBIC CBSI3H, CTPOUTH JIOTHYECKOE pACCY)KICHHE, MPOBOIUTH
AdHaJIOTUU U OCBauBAaTh HOBBLIC HpI/IéMI)I BI)I‘-II/ICJIGHI/If/'I,

CIOCOOBIpeIICHU3a/1a4;

V' BbIOUpaTh HanboIee 3PPEKTUBHBIE CIIOCOOBI BHIYMCIICHHUSI 3HAUECHUS KOHKPETHOTO BBIPAYKEHHUS;

v’ conoctaBisaTh WH(GOPMAIMIO, MPEICTABICHHYI B Pa3HBIX BHAaX, 0000maTh €, MCIOJB30BAaTh MPH
BBITIOJTHEHUH 3a/IaHUH, TIEPEBOIUTH HH(OPMAIIUIO U3

OJHOI'O BHJAAa B JpYroi, HaxXoAWTh HYXHYIO HH(POpPMAlMIO B CIPABOYHHUKAX, SHUUKIONEIUSAX,
HutepHere.

KoMmyHnkaTuBHBIC

Bbll’lyCKHl/lKuHaylldmc}l.'

4 COTpyAHUYATh C TOBapUIlaMH IIPpU BBIIIOJHCHUN SajlaHI/Iﬁ B I1ap€: YCTaHaBJIMBATb OqepéILHOCTb
JICNCTBUI;

v’ 0CYIIECTBIIATHB3aUMOIIPOBEPKY;

v’ 0obCykIaTh COBMECTHOE pelleHHe (Tpe/iarath BapuUaHTHI, CPABHHBATh CIIOCOOBI BBIYUCICHHS WIIH
pellIeHus 3a1aun);

v 00beIUHATHIIONYIEHHBICPE3YIbTATHI;

v/ 3aJ1aBaTh BOMPOCHI C IENBIO MOIYyIEHHs HY)KHON HH(OPMAIIUH.

BblI’lyCKHuKunOJZyllam603M09fCHOCn’leayllumbC}Z J

v yYUTHIBaTh MHEHHE MApTHEPA, apryMEHTHPOBAHO KPUTHKOBATH JIOIMYINEHHBIE OIMOKH, 0OOCHOBBIBATH
CBOE pEIIEHHUE;

v/ BBINOJHATH CBOIO YacTh 00S3aHHOCTEN B X0JI€ TPYIIIOBOM pabOoThl, yUUTHIBas OOIIMH TUIaH AEHCTBUI 1
KOHEYHYIO 1ETTb;

v/ 3aJ1aBaTh BOIPOCHI C IEIbI0 UIAHMPOBAHHUS X0Ja PEICHHs 3a1a4d, (OPMYITHPOBAHKS ITO3HABATEIBHBIX
LeJeN B X0/1€ IPOEKTHOU AEATEIbHOCTH.

I'EOMETPUA



JJUYHOCTHBIE

YV evinycxknuxabyoym cghopmuposanvi:
v’ yMeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M IIMCbMEHHOM PeUH, HOHUMATh CMBICIT
IIOCTaBJICHHOM 3a7]a4M, BBICTPAMBATh apTyMEHTALUIO, IPUBOJUTD IIPUMEPHI U KOHTPIPUMEPHI;
v/ KPUTHYHOCTH MBIIIICHHUS, YMCHHE PACIIO3HABATH JIOTMYECKA HEKOPPEKTHBIE BBHICKA3BIBAHMS, OTINYAThH
THIIOTE3Y OT (aKTa;
v/ IIpeJCTaBJeHHE O MAaTEeMAaTHYECKOW HayKe Kak c(epe YelOBEYeCKO#l JesTeNbHOCTH, 00 JTamax ee
Ppa3BuUTHA, 0 €€ 3HAYMMOCTHU IJId PA3BUTHUA HUBUIIM3AlIHUU,
V svinyckuuxa mo2ym Ovimo cqpopmuposambi:
v KpCaTUBHOCTbL MBINUICHUA, WHUIUATHBA, HAXOAYHUBOCTb, AKTUBHOCTb IIPHU PCHICHUN MATCMATUUYCCKHUX
3ajay;
v yMeHHE KOHTPOJIMPOBATH IPOIIECC U PE3YILTAT yUEOHOM MaTEMATHIECKOM JIEATENBHOCTH;
v\ CrmOCOOHOCTh K HMOLHOHAIBHOMY BOCIPHSITHIO MAaTeMaTHYCCKUX OOBEKTOB, 3a/ad, pEIICHHIA,
pacCy X ICHHUI.

INPEAMETHBIE

Buinycknukunayvamcsi:

- onepupoeams MOHATHUIMH TOYKA, IPsAMasi, TNIOCKOCTh B TPOCTPAHCTBE;

- U300pascams YEPTEKUTTPOCTPAHCTBEHHBIXTC€OMETPHUYECKIX (PUTYP HA TUIOCKOCTH;

- onepupoeams MOHATHIMHU NMAPAIUIEIBHOCTh U TEPIEHANKYISIPHOCTD MPSMBIX, IPSIMBIX H IFIOCKOCTEH,
IJTIOCKOCTEM B MIPOCTPAHCTBE;

- onpedenams B3aMMHOE PACIIOJIOKEHUE MPSIMBIX, MPSMBIX U IIOCKOCTEH, INIOCKOCTEH B IIPOCTPAHCTBE;

- HAxXoO0ums YTIbl MEXIY IPSIMBIMHA, TIPSIMOU U IJIOCKOCTBIO, ABYMS TNIOCKOCTSIMHA B TIPOCTPAHCTBE;

- npumensmb U3yYCHHBIC CBOMCTBA, NMPHU3HAKUM T€OMETPHUYECKUX (UTYp B IPOCTPAHCTBE B PEIICHUU
3amad;

- pPAcno3Haéams OCHOBHBIC BHbl MHOTOTPAaHHUKOB,

- cmpoums CEYCHUsI MHOTOTPaHHHUKOB;

- 8bIYUCIAMB TUIOUIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB C MTOMOIIBIO (hopMyT;

- onepuposams OHATUSMH, CBA3aHHBIMU C BEKTOPAaMH B ITPOCTPAHCTBE.
BoinyckHUKUNOLY 4 ameo3MOHCHOCMbHAY HUMbCA.:

- pewiampd 3a]1a91 Ha HaXOXKJICHHE TEOMETPHUECKUX BEITMYMH 110 00pa3aM WK arOpHTMaM;

- npumeHAmMs JJI PELIeHUs 3a7a4 reoMeTprudeckre (hakThl, €CIIU YCIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU
dopme;

- Oenambs (BBIHOCHBIE) IJIOCKHUE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (QUTYD;

- u361exkamv, WHTEPIPETUPOBATh W TpeoOpa3oBHIBaTh WHPOPMAIUIO O TEOMETPHUECKUX (UTypax,
NIPEJICTaBICHHBIX Ha YEPTEKax;

- g1adems METOIaMU U CTIOCO0AMH PEIICHHS CTEPEOMETPUIECKHX 3a/1a4.

METANIPEIMETHBIE
PeryasituBHbie

Buinycknuxunayuamecs:

O HMETh NepBOHAYAJIbHBIE MPEJICTaBICHUS 00 UAESIX U O METOJaX MaTeMaTHKH KaK YHHBEpPCaIbHOM
A3bIKE HAYKU U TEXHUKHU, CPEACTBE MOAEINPOBAHNUS SBJICHUI U NIPOLIECCOB;

O COOTHOCHUTH aOCTpaKTHbIE T€OMETpUYECKHE MOHATHS U (aKThl C peaJbHbIMU JKU3HEHHBIMU
00BEKTaMHU U CUTYaAIUSIMH;

O UCIHOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UIyp Jid pelleHus 3aaady
NPaKTUYECKOT0 COACPIKaHUS U3 IPYTUX oOacTell 3HaHUH.

O HaxOJUTh B Pa3IMYHBIX UCTOYHHKAX MHGPOpPMAIUIO, HEOOXOIUMYIO Ui PEUIeHHs] MaTeMaTUYeCKUX
npobieM, NpeACTaBIsATh €€ B MOHATHOW ¢opMme, NPUHUMATh DPELICHHWE B YCIOBHUAX HETOJHOW M
M30BITOYHOM, TOYHON M BEPOSITHOCTHOM HH(OpMaLnu;

O TOHMMAaTh W HCHOJb30BATh MATEMATHYECKHUE CpEJCTBA HArsIAHOCTU (TpaduKH, AuarpamMbl,
TaOJIMLBI, CXEMBI U JIp.) Ul WUTIOCTPAIK, HHTEPIIPETAllNY, apTyMEHTAIlUY;

BuoinyckHuxunony4ameo3zmoicHOCMbHAYYUMbCA.
O YyMEHHME BBLIBUTaTh THUIIOTE3bl MPH pEUIeHMH Y4eOHBIX 3a7ady, MOHMMAaTh HEOOXOAMMOCTh HX
IIPOBEPKU;



O YMEHHE NUPUMEHATh MHIYKTHBHBIE M JIEAYKTHBHBIE CHOCOOBI PacCyXIEHHH, BHUAETh Pa3IHMYHbBIC
CTpaTeruy peIieHus 3a/1a4;

O TIOHMMaHHE CYHNIHOCTH ITOPUTMHYECKHX HPEANUCAHUH M yMEHHE JEeHCTBOBAaTh B COOTBETCTBHUU C
IPEUIOKEHHBIM allTOPUTMOM;

O YMEHHE CaMOCTOSTEIBHO CTABUTH LIENHU, BEIOMPATh U CO3/4aBaTh AITOPUTMBI JUIS PEHICHUsS y4eOHBIX
MaTeMaTHYeCKUX Mpooiiem;

O YMEHHE IUIAHHPOBaThb M OCYLIECTBIIATH JAEATCIBHOCTh, HANpPABICHHYI0 Ha pELIeHHE 3a/1ad
UCCIIEI0BATEIbCKOTO XapaKTepa;

Ilo3HaBaTeIbHBIE

Buvinycknuxunayuames:

v’ BBIIEIATH CYIIECTBEHHOE M HECYIIECTBEHHOE B TEKCTE 3a[a4M, COCTABIATH KPATKYIO 3allMCh YCIOBUS
3aj1auu;

v/ yCcTaHaBJIMBaTh 3aKOHOMEPHOCTH M MCIOJIb30BaTh UX IIPU BHINOJHEHHMHU 3aJaHMii, PellaTh 3aJaud 110
aHaJIOTHH,

v/ OCYIIECTBIIATh CHHTE3 YCJIOBHS 3a1aud (BOCCTAHOBJIEHHE YCJIOBHS 110 PHCYHKY, CXEME, KPaTKOM
3aIuCH);

v\ KOHCTpYHpOBaTh Te€OMETpPUYECKME (DUIYpHl M3 3aJAHHBIX YaCcTEM, JOCTpaMBaTh 4acTh 10 3aIaHHOM
TeOMETPHYUECKOM (PUTYPBI, MBICJICHHO JICJIUTh TE€OMETPUUYECKYIO GUTYPY Ha YacCTH,

v CpaBHHMBATh U KIACCH(PUIMPOBATH FEOMETPHUYECKUE (DUTYPHI IO 3aJaHHBIM KPUTEPHSIM;

v moHHMath WH(OPMAIMIO, MPEJCTABICHHYIO B BHJE TEKCTA, CXEMBI, TaOJIMIIbI, JOMOJHATH TAOIHIBI
HEJOCTAIONIMMHU TaHHBIMH, HAXOAWTh HY)KHYIO HH(POPMAIHIO B YUCOHHKE.

BuoinycKHUKUnony4ameo3moicHoCmoHayyumocsi.

v’ MOJEIMPOBAaTh YCIOBHS 3a/1a4 Ha YEPTEKE;

v’ pelarh3aaaunpa3HbIMUCIIOCO0aMH;

v/ yCTaHaBJIMBATh TNPUYNHHO-CIICJCTBCHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYKIEHHE, POBOIMUTH
aHAJIOTMM U OCBAaUBaTh HOBBIE CIIOCOOBI U METO/IbI pEeIlIeHUs 3a/1a4;

v’ TIPOSIBISTH IO3HABATENILHYIO HHUI[MATHBY [IPU PEIICHUHM HECTAHIaPTHBIX 3a/1a4;

V' BeIOUpaTh Hanboee 3D PEKTHBHBIE CITOCOOBI PEIIICHNUS;

v/ COIMOCTaBIATh WH()OPMAIMIO, NPEICTABIEHHYI0 B PasHBIX BHjAX, 0000MIaTh €€, MCIOJB30BaTh IPH
BBITOJIHEHUH 3a/I1aHUM, IEPEeBOIUTH MH(POPMALIUIO U3 OJTHOTO BUJA B IPYToil, HAXOAUTH HYXHYIO HH(POPMALIUIO
B JIETCKOM sHUMKIOoNeauu, MHTepHeTe.

KommyHukaTusHbIe

Buinycknuxunayuamecs:

v COTpYAHMYATh C TOBApUIAMHU TPU BHIOJHEHWH 33JaHUil B Mape: YCTAHABIUBATH OUYECPENHOCTH
e CTBHIA;

v’ 0CYIIECTBIATHB3aUMOIPOBEPKY;

v 006CykKIaTh COBMECTHOE pelleHue (Mpeiarath BapUaHTHI, CPABHUBATH CIIOCOObI BBIYUCIECHHS WM
pelieHus 3a1aun);

v’ 00beUHATD TIOJYYEHHBIE PE3YIbTAThI (P PEIIEHHH KOMOMHATOPHBIX 33/1a4);

v/ 3a/1aBaTh BOMPOCHI C IENBIO MOTyIECHHs HY)KHOM HHHOPMAIUH.
BuoinyckHukunony4ameo3zmoicHoCmbHayyumocsi.

v/ yUYHUTHIBATH MHEHHE MapTHEPA, aprYMEHTHPOBAHO KPUTHUKOBATH IOMYIIEHHBIE OMIMOKH, 0OOCHOBBIBATH
CBOE pEIICHHUE;

v/ BBINIOJIHSTEH CBOKO YacCTh OOSI3aHHOCTEH B XOJ1€ TPYIIIOBOM pabOThI, YUUTHIBast OOIMI TUIaH JEHCTBUM 1
KOHEYHYIO 1IEJIb;

v/ 3ajaBaTh BOMPOCHI C IEBIO TUNIAHUPOBAHKS X0/1a PELICHUS 3a1a49u, (OPMYIHUPOBAHKS TO3HABATEIHHBIX
1esnel B Xo/1e MPOEKTHOU JAesITeIbHOCTH.

Conep:xanue TeM y4eOHOIo Kypca:



1. «Aaredpa n Hayajia MaTemMaTH4deckoro anaamn3a»10 kiaace (102 )
IToBTOpeHnue (5 4)

YucyaoBbie pynknun (94)

Omnpenenenne QyHKIMH, CIOCOOBI €€ 3a1aHusl, cBoMcTBa GpyHKmiA. OOpaTHast PyHKIHUA.

Obyuarowuiics Hayyumcs
1) 3amaBaTh GYHKIIMIO PA3IHYHBIMH CIIOCOOAMHU;
2) COCTaBJISITh AJITOPUTM HCCIICAOBAHUS (DYHKIIHHA Ha MOHOTOHHOCTD HUETHOCTD;
3) crpouth rpaduk 0OpaTHOW (BYHKIIHH;, y3HAET YCIOBHS CYIIIECTBOBAHUS 00PATHOW (DYHKITUH

Obyuarowuiicst noxyYUm 03MONCHOCHb:
1) npuMeHsTH CBOMCTBA (GYHKLMHU JUIsl HCCICAOBAaHHs €€ HA MOHOTOHHOCTb U YETHOCTD;
2) ompeaessITh HeOOXOAMMOE 1 IOCTATOYHOE YCIOBHE 00paTHON(YHKINH;
3) pemarth 3aHUMATEIbHBIC 3aaYH

Tpuronomerpudeckue pyHkumnu (264)

YucnoBas OKpYXKHOCTb. JlmMHA OyrH eOUHUYHON OKpYXHOCTH. UmMcCiIoBas OKpPYKHOCTh Ha KOOPAMHATHOU
wiockoctd. CuHyc M KocuHyc. TaHreHC W KoTaHreHc. TpHroHomerpuyeckue (YHKIUH YHCIOBOTO apryMEHTa.
Tpuronomerpuueckue GyHKIUH YriaoBoro aprymenta. @opmyinsl npuseneHus. OyHKUus y = sinX, ee CBOHCTBA U
rpapuk. OyHKIMA y = cosX, ee cBoicTBa U rpaduk. [leproanynocts QyHKIMA y = sinX, y = cosx. [Toctpoenne
rpaduka pynknuid y = mf(x)u y = f(kx) mo uzBectHomy rpaduky ¢pyHkmun y = f(x). DyHKIHS y = tgX, y = ctgX, ux
CBOMCTBA U Tpa(UKH.

Obyuarowuiics Hayyumcs
e  OMpeAeNnATh Ha eAMHUYHON OKPY>KHOCTH JJIUHBI AYT,
® HAXOAWUThH HA YUCIIOBOM OKPY>KHOCTH TOUKY, COOTBETCTBYIOLLIEMY JAHHOMY YHCIY,
®  MPUMEHATH GOPMYJIIBI MPUBEACHUS ASYIPOIIECHHS TPOCTEHITNX TPUTOHOMETPUIECKUX BBIPasKEHHIA;
®  CTPOUTH TPUTOHOMETpHUYECKHE (PYHKIUH U UX CBOMCTBA,

Obyuatowuticanony4um 03MOHCHOCHY
®  pemaThIPOCTEHINE YPaBHEHHS U HEPABEHCTBA,
®  MpeoOpa3OBHIBATHCIOKHBIE TPUTOHOMETPUYIECKUE BRIPAKEHUS, TPAPUKH TPHTOHOMETPHUUECKUX (PYHKITUH,
®  CTPOUTH I'paUKH CIOKHBIX(PYHKIHN

Tpuronomerpuueckue ypapHenus (104)

IlepBsble mpencTaBieHNs O PEIIEHUH TPUTOHOMETPUUECKUX YPABHEHUH. APKKOCUHYC. Perenne ypaBHeHus cost = a.
Apkcunyc. Pemenne ypaBHeHus sint = a. ApKTaHIeHC M apKKoTaHreHc. Perienue ypaBHeHMH tgt=a, ctgt = a.
[Ipocreiimye TpUroHOMETpUYECKUE ypaBHEHMs. [[Ba MeTO1a PEIIEHUsT TPUTOHOMETPUYECKUX YPaBHEHUN; BBEICHUE
HOBOH NEPEMEHHOH U Pa3I0kKeHUe Ha MHOXKHUTENH. OTHOPOAHBIE TPUTOHOMETPUUECKNE BBIPAKECHHUS.

Obyyatowuiics nayuumcs

® PpCHIaTbTPUTOHOMCTPUUCCKUC YPABHCHUA no@opMynaM, C UCIIOJB30BaHUEM METOAA 3aMCHBI HepCMGHHOﬁ,
Pa3I0XKECHNUA HAa MHOXKUTEIN, OAHOPOAHBLIC YPABHCHUA

Obyuarowuiics nOIY4UM 803MOACHOCHIb
®  OBJIAJIETh HEKOTOPBIMU IIPHEMAMH PELICHUSA TPUTOHOMETPAYECKUXYPABHEHHM.

®  HCIIOJIB30BaTh HpI/IO6peTeHHBIe S3HaHUA U YMCHUSA B HpaKTHqCCKOﬁHeHTeHBHOCTH n HOBCCI[HGBHOf/i KHU3HHU
JUIA IOCTPOCHUS U HCCHCHOBaHHHHpOCTeﬁIHHX MAaTEMaTHYCCKHUX MO}ICJ’IGﬁ.

I[IpeoGpazoBaHue TPUTOHOMeTPUYECKHUX BhIpaxkeHuii (154)



CrHyC 1 KOCHHYC CYMMBI U pa3HOCTH aprymeHnTa. ®opmyiibl ABOWHOro aprymenTa. @opMyiibl MOHM)KEHUS CTEIIEHH.
[IpeoOpa3oBanne CymMM TpPUTOHOMETPUYECKHX (QYHKIMA B TmpousBeneHue. [IpeoOpazoBaHue MNpOU3BEICHUN
TPUTOHOMETPUUYECKUX (PYHKLIHUHN B CyMMY.

Obyuarowuiics Hayyumcs

®  MPUMEHSTHPA3IUYHbIC TPUTOHOMETpHUECKHE (GOPMYIBL: (POPMYIIBI TBOHHOIOYTIIA, OCHOBHBIE (POPMYJIBI
TPUTOHOMETPUH, (YHKIIUU CyMMBI HPAa3HOCTH, IIPE00Pa30BaHMs CyMM B IIPOM3BENEHUE U HA00OPOT, IS
YIPOILEHUS BBIpAXKEHUI

Obyuarowuiicss NOLYYUM B03MOHCHOCHbHAYYUMBCSL
o CBO6OZ[HO TIOJIB30BATHCA N3YyYCHHBIMU (l)OpMYJ'IaMI/I, IIPUMECHSATH UX B 0oJIe€E CI0KHBIX CUTYyalusIX
IMpousBoanasn (314)

OmnpenerneHne YUCI0BOH MOCIIEI0BATEIBHOCTH U CIIOCO0b! ee 3aaHusi. CBONWCTBA YHMCIIOBBIX IOCIIEN0BATEILHOCTEH.
Omnpenenenne mnpezaena mnocienoBaTeabHOCTH. CBOMCTBA CXOISIIMXCS IOCIIENOBATEIbHOCTEH. Bbrunciaenue
npezenoB mocienoBaTenbHOoCTH. CymMma OECKOHEWHOH reoMeTpudeckoil mporpeccuu. [Ipemen QyHKimm Ha
oeckoneunoctu. Ilpemen ¢ynkuuu B Touke. Ilpupamenue aprymenta. Ilpupamenue ¢yHKuu. 3amayw,
NPUBOAIIME K TOHATHIO Mpou3BogHON. OmnpeneneHue npousBogHoil. @opmynsl quddepenunpoBanus. [Ipasuna
mudpdepennupoBanus. Juddepennupopanne ¢ynkmun y = f(kx + m). YpaBHeHue kacaTenbHOW K Tpaduky
(GyHKIMH. AJITOPUTM COCTaBJICHHS KacaTelabHOU K rpaduky pynkuuu y = f(x).

[TprmeneHne Mpon3BOIHON sl UCCIIEOBaHUs (PYHKIIMKA HAa MOHOTOHHOCTh U 3KCTpeMyMbl. [locTpoeHue rpadukon
¢bynkuuii. [IpumeHeHne npon3BOAHOM /I OTBICKAHUS HAUOOJIBIIMX U HAMMEHBIINX 3HAYEHUH BEJTMUUH.

Obyuarowuiicanayuumcs

e (hopMyIHpOBaThH OINPEAEICHHE Npeiera, YUCIOBOM M0CIeA0BaTEIbHOCTH, PYHKIINH, CIOCOOBI BEIYUCIICHHS
Ipezena nocjae10BaTeIbHOCTH,IIOHATHE TPOM3BOAHON QyHKINH, PU3NIECKUN HTEOMETPHUUECKUM CMBICIT
MPOU3BOAHOM,

®  HaxXOAMTH MPOU3BOAHYIO CYMMBI, PAa3HOCTH,IIPOU3BEICHHS U YACTHOTO,

®  [PUMEHATH IPOU3BOJHYIO AISOTHICKAHUS HAaHOOIBIINX M HAUMEHBIINX 3HAUeHUH QyHKINY;

® [I03HAKOMUTCS C AITOPUTMOM COCTABIICHHS YPaBHEHUsI KacaTeJIbHOH K rpaduKy GyHKLUUH, HOCTPOCHUS rpaduka
(YHKINU,HAYYUTCS UXTPUMEHSTB;

®  HcCCIeoBaTh MpocTeiine QyHKIMA Ha MOHOTOHHOCTBH SKCTPEMYMBI

Obyyarowuiicst noxIYYUM 803MOICHOCHDb

® [IPUMEHSTH MOJyYSHHBIC 3HAHUS JUIS HAXOXKACHHS IIPOU3BOAHON CIIOKHOW (DYHKIUH, TIPOBOUTH ITOJTHOE
HCCIIEIOBAHNE CTIOXKHOMN (DyHKIINU

O6o06maroniee nosropenne (64)

2. «I'eomeTrpusi»10 xaacce (68 1)

IloBTOpeHnue. (2 4)
BBenenne B crepeomerpuio (4 1)
OneMeHThI U BUBI TPEYTroJbHUKOB. BricaHHas, onucanHas M BHEBNHCAHHAS OKPY>KHOCTH. DJIEMEHTBI U BUJIBI
YEeTHIPEXYTOJFHUKOB. Y CIIOBHS BIIMCAHUS M OMTUCAHUS OKPYKHOCTH. AKCHOMBI cTepeoMeTprur. ClencTBus u3
akcuoM. Penienue 3a7a4 Ha IPUMEHEHUE aKCUOM CTEPEOMETPUU U UX CIEACTBUIA.
Obyyarowuiics nayuumcs:
1) nepeuncnsaTh OCHOBHBIE (PUTYpPHI B IPOCTPAaHCTBE( TOUKA, MPSIMas, IIIOCKOCTH);

2) dbopMyIUpoBaTh aKCHOMBI 00 UX B3aMMHOM PACIOJIOKEHUN U UILTFOCTPUPOBATEL 3TH aKCHOMBI TPUMEPAMH U3
OKpY’Karolel 00CTaHOBKH;



3) npUMEHSTh aKCHOMBI JJTS TOKA3aTEIbCTBA YTBEPIKICHH.
Obyyarowuiicst NOAYYUM 8O3MOICHOCHID.

1) yrmyOuTh M pacIpuTh 3HAHUS O TEOMETPHU;

2) COBEPIICHCTBOBATh KOHCTPYKTUBHBIC HABBIKH,

3) CTPOUTH JOTHYECKYIO IIETIOYKY PACCYKICHHIA, IeTIaTh BEIBOJIBI U YMO3AKIFOUCHUS;
4) IO3HAKOMHTHCSI C ICTOPHUYECKIMU CBEJICHHUSIMHU I10 TEME.

MapateabHOCTh NPSAMBIX U IJI0cKocTed (20 9)

[lapannensHble mpsiMble B mpocTpaHcTBe. [lapamiensHocTh TpsiMOM M MIocKOocTH. [lapaninenpHOCTBIUIOCKOCTEN.
CkpemuBaromyecs: mpsMble. YToJd MEXAy MPsIMBIMU B IIPOCTPAHCTBE. YTOJI MEXy MPsIMON U IUNIOCKOCTHIO. TeTpasap u
napamenenuiesn. CeueHre MHOTOTPaHHUKOB.

Obyuarowuiics Hayyumcs:

1) <¢opmynupoBaTh ONpeAeiCHWE Napajule]dbHbIX HPSAMBIX, IUIOCKOCTEH, MNpSIMOM M IIIOCKOCTH B
MIPOCTPAHCTRBE;

2) MoKa3bIBaTh CBOWCTBA MApaJUIEIbHOCTH;

3) HaxXOAUTh OOBSCHEHNE CBOMCTB MApPaUIEIbHOCTU B OKPY>KAIOIIEM MHPE;

4) NpUMEHATH MPU3HAKK NapaJUIeIbHOCTHU sl yCTaHOBJICHUS (PaKTa mapajuieNbHOCTH OO BEKTOB;

5) CTpOUTH C€UeHHE MHOTOI'PaHHUKOB, B TOM YHCJI€, UCIIOJIB3Ys] CBOMCTBA MapaIeIbHOCTH;

6) OOBsCHATH Kakas uX OQUryp SBISIETCA TETPasApOM, a Kakas HNapajUleleNuIesoM, HaXOOUTh H
MIPOrOBapUBaTh

QJICMCHTBI MHOT'OI'PAHHHUKOB, B TOM YHCJIC YIJIbI B IIPOCTPAHCTBE.

7) QopMynupoBaTh ONpEAETICHUE CKPELIMBAIOLINXCS MNPAMBIX, CTPOUTH CKpEIIUBAIOIIUECS NpsMBbIE,
(hopMynHpoOBaTh U 10Ka3bIBATh CBOMCTBA U NPU3HAKH CKPELINBAIOLINXCS MPSIMBbIX.

Obyyarowuiicst NOAYYUM 803MONCHOCHD.

1) mnToCTpUPOBATH CBOMCTBA M MPU3HAKK HA MOJIETISX;

2) OCYIIECTBIATH KOHTPOJIb U CAMOKOHTPOIIb, HAXOIUTH CBOH OIIMOKH;

3) HCIIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JUISI TOCTPOCHUS CEYEHUIT MHOTOIPaHHUKOB,;
4) cTpOUTH JOTMYECKYIO LIETIOYKY PACCYXIAECHHUMH, 1e1aTh BEIBOJABI M YMO3aKIIOUECHUS.

IepreHIUKYISAPHOCTH MPSAMBIX U II0CKOCTEi. (19 )

[TepnenaukyinspHble npsMble B IpocTpaHcTBe. [Ipu3Hak NepneHIuKyIsIpHOCTH IpMOM U IutockocTu. Teopema o
TpeX NEPIEHANKYIApax. PaccToAHNS B IPOCTpaHCTBE. YTOJI MEXTy NPSMON U INIOCKOCTHIO. J[ByrpaHHBIil yroim.
IIpu3Hak neprneHIuKyIsIPHOCTH IUIOCKOCTEN. [IpsIMOYTOIbHBIN Napaienenuen.

Obyuarowuiics Hayuumcst:

1) dopmynupoBath ornpeaeneHne NePIEHANKYISAPHBIX IPSAMBIX, TNIOCKOCTEH, PSIMON U MJIOCKOCTH;

2) opmynrpoBaTh M TOKa3bIBaTh CBOICTBA MEPIEHINKYISIPHOCTH T€OMETPUUIECKIX OOBEKTOB;

3) dopmynupoBaTh M JOKA3bIBATh NPU3HAKH MEPIIECHANKYISIPHOCTH FEOMETPHUYECKHX 0OBEKTOB;

4) oOBSICHATH MOHSTUSI HAKJIOHHOW, MPOEKLUMH HAKIOHHON M MEPHeHIUKYJSpa, MCIONIb3yS B TOM YHCIE,
HarJIsAHbIE TOCOOMS;

5) dbopMynupOBaTh U IPUMEHATH TEOPEMY O TPEX MEPIECHINKYIIAPax;

6) ¢dopMynupoBaTh ONpeneNeHUE IBYIPAHHOTO YIia, CTPOUTH ABYTPAHHBIA Yroj, NMPUMEHSTH IMOHATHE
JIBYTPAHHOTO YTJIa TIPY PEIICHNUH 3aj1ad;

7) CTPOUTH PACCTOSHUS MEXKY OOBEKTAMH B IPOCTPAHCTBE U BEIYUCIISATH HX.

Obyyarowuiicst NOIYYUM GO3MONCHOCHb:

1) ucnonp3oBare KT a1 HArisAHOCTH N3ydaeMOro MaTeprana;

2) NpUMEHATH NOTYYSHHBIE 3HAHUS JJIs PEIICHMs 3a/1a4 TPO(QUIBLHOTO IK3aMEHa;

3) CTPOUTH JOTHIECKYIO IIENOYKY PACCYKACHUM, IEIaTh BRIBOABI U YMO3AKIIOUSHIS, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDSI;

4) pemaTh 3a1a4M CMEXHBIX JUCIHILINH, C UCTIOJIB30BaHUEM (PAKTOB CTEPEOMETPHH.



Muororpannuku (15 1)

[TonsiTue Mmuororpannuka. Ilpusma. ITnomaas nosepxHoctu nmpusMel. [Iupamuna. IlpaBunbeHas v yceueHHas
nupamuga. [lmomans noBepxHocTH nupaMusl. [IpaBuiibHbIE MHOTOTPAHHUKH.

Obyuarowuiicsa Hayyumcs:

1) hbopMymupoBaTh OMpESIICHUE TPU3MbI U TUPAMUJIBI, HA3BIBATh 3JICMEHTHI MHOTOTPAHHUKOB;

2) CTPOUTH YTJIbI, INIOCKOCTH, PACCTOSTHHS B MHOTOTPaHHHKAX;

3) UCIIONBb30BaTh CBOMCTBA M (PaKThl MHOTOTPAHHHUKOB TIPH PEIICHUH 3a/1a4;

4) wucmosb3oBaTh (HOpPMYINIEI 00BEMOB, OOKOBOHM IOBEPXHOCTH, IOJHOW IMOBEPXHOCTH MHOTOTPAHHUKOB B
3ajavax;

5) OOBSCHATH CHMMETPHUIO MHOTOTPAHHUKA,

6) (¢dopMymuUpOBaTH OIpPEIECICHUE TNPaBUIBHOTO MHOTOIPDAaHHHKA, JIOKa3blBaTh, 4YTO HE CYIIECTBYET
MPaBWJILHOTO MHOTOTPaHHUKA TTpH N > 6 .

Obyyarowuiicst NOAYYUM 8O3MONCHOCHD.

1) ucnons3oBars KT a1 HarmsmHOCTH M3ydaeMoOro MaTeprana;

2) NpUMEHATH MOJTyYCHHbIE 3HAaHUA AJIS peIeHHs 3a1a4 NPOQMIBHOIO 3K3aMEHa;

3) cTpOUTH JTOTUYECKYIO IIENOUKY PACCYXKIACHUH, ETaTh BHIBOJBI U YMO3AKIIOUCHUS, IPUBOUTEH TIPUMEPHI U
KOHTPIIPUMEPHI;

4) perats 3a1a4y CMEXHBIX AUCLUILINH, C UCIIOJIB30BAHUEM CBOMCTB MHOTOTPaHHHUKOB.

Hrororoe mosTopenne. (10 1)



11 kaace

Crenenn u kopHu. Crenennbie GpyHkiuu.(18 u)

TToHsATHE KOPHS N-1i CTENeHN U3 AeiicTBHTENbHOTO uncia. OYHKIME BUAA Y = /X, CBONCTBA M rpaduKy.
CoiicTBa KopHs N-i crenenu. [IpeoOpa3zoBaHue BeIpaXKEHUH, COAepKAMUX pagukaibl. O000IIeHNE TOHATHS O
nokasarese crerneHu. CTeneHHble PYHKIMH, UX CBOMCTBA U rpaUKu.

Iloxa3atenbHas u Jorapupmuyeckas GyHkuuu. (29 u)

[TokazarenpHass Qynkuus, ee cBoictBa u rpaduk. [lokazarenpHble ypaBHeHus. IlokaszaTenbHble
HEPaBEHCTBA.

[Toustue mnorapudpma. Dynkuus y = log,x, ee cBoiictBa u rpadux. CBoiicTBa s0rapupMos.
Jlorapudpmuueckue ypaBHeHHs. Jlorapumuyeckue HEpaBEHCTBA. Ilepexon K HOBOMY OCHOBAHHIO.
HuddepenunpoBanre moka3aTeIbHON U JorapupMUIecKor (HyHKITHA.

IlepBooOpa3nasi u uHTerpaJ. (8 1)

[lepBooOpaznas. IlpaBmia oOTbICKaHUs MEpBOOOpa3HbIX. TabmuIa OCHOBHBIX HEOMPEEICHHBIX
UHTETPaJIoB.

3amaun, MPUBOJAILIME K MOHSTHUIO OMpPENEICHHOro uHTerpana. lloHaTue ompeneneHHOro HMHTErpania.
®opmyna Herorona — JleiiOnuna. Beramcnenue tuiomaned Mmiockux (GUTyp ¢ MOMOINBIO OMPEAeIICHHOTO
UHTErpaa.

DJIeMeHTbl MaTeMaTH4YecKOW CTAaTHCTHKH, KOMOMHATOPUKH M Teopuu BeposiTHoctedr (15 1)
Cratuctuueckass obpaborka maHHbiX. [Ipocreiimne BeposTHOCTHBIE 3amauu. CodeTaHuss U pa3MEIICHHS.
®opmyna ounoma HetotoHa. CitydaiiHble COOBITUS U UX BEPOSATHOCTH.

YpaBHenusi u HepaBeHcTBa. CHcTeMbl YPaBHeHHUI U HepaBeHCTB (20 u)

PaBHOCWIIBHOCTh ypaBHeHUH. OOmME METOABI PEUICHUS ypaBHEHUH: 3aMEHA YpaBHCHHIA h(f (x)) =
h(g(x)) ypasnenuemf(x) = g(x), pasnokeHue Ha MHOKHTENM, BBEJEHHE HOBOH IEPEMEHHON,
(byHKIIMOHATBHO-TpaUUECKUl METOS.

Pemenune HepaBeHCTB ¢ OAHON MepeMEHHOW. PaBHOCHMIBHOCT HEPABEHCTB, CUCTEMBI U COBOKYITHOCTH
HEPAaBEHCTB, UPPALMOHATILHBIE HEPABEHCTBA, HEPABEHCTBA C MOIYJISIMH.

CucremMbl ypaBHEHUH. YpaBHEHUSI U HEPABEHCTBA C ITapaMETPaMHU.

O6o0marmee nopropenue (12 u)



Kanennapno-tematudeckoe mianuposanue 10 kiaace
Bcero 102 + 68uacos (5 yacoB B HE/IEIIO).

Copep:xanue O0mee Konuu-Bo IIpoexThbl
KOJI-BO gacoB 1o PII
4yacoB o
nporpamMme
Asre6pa M Ha4aJ1a MAaTEeMATHYECKOIr0 AaHAJIHN3A

[ToBTOpEHUE

I'maa 1. YucnoBble QyHKIMH

I'maBa 2. Tpuronomerpuueckne (GpyHKIUU 26

I'maBa 3. TpuroHomerpuyeckue ypaBHEHUS 10

I'maBa 4. IlpeoOpa3zoBaHue TPUTOHOMETPHYECKHX | 15

BBIPaKCHUI

I'maBa 5. IlpousBogHas 31

Tloemopenue 3a xypc 10 kracca 8

Hmozo 102

I'eomeTpus

BBenenue B crepeomeTpuio 3 4

[TapamienbHOCTh NPSMBIX U INIOCK 16 20

ocTei

[epnieHIUKYISIPHOCTD MPSMBIX U IIIOCKOCTEH. 17 19

MHororpaHHuKu 12 15

Ilosmopenue 3a kypc 10 knacca 3 10
51 68

Hmozo 153 17




TemaTH4yeckoe MJIAHMPOBAHKE MO ajredpe M HAYAJIaM aHAJIN3A

11 kaacce

Conep:xaHue yueOHOro MaTepuasa

Koan-
YeCTBO
JacoB

I'naBa 6. Ctenenn n kopuu. Crenennasi pyHkuus

18

833. [NonsTHE KOPHS N-i CTETIEHH U3 AEHCTBUTEILHOTO YHCIIA

834, dynxiuu BUAa y = VX, X CBOMCTBA M rpaduKm

835. CpoiicTBa KOpHS N-i CTENCHH

836. [IpeoOpa3zoBanue BEIpaKECHNH, COJEPIKAIINX PATHKAIIBI

Konmponvnas pavoma Ne 1 «Cmenenu u KopHu)

§37 O606H.I€HI/IC IOHATHA O IMOKa3aTcCJIC CTCIICHU

838. Crenennble pyHKINH, UX CBOMCTBA U TpaduKu

W WRFRWW Ww|N

I'masa 7. Iloka3arenbHas U Jorapupmuueckas QyHKIHH

N
(o]

839. IMokasarenpHast GYHKIUS, €€ CBOWCTBA U rpauK

840. TToka3arenbHbIe ypaBHEHHS U HEPABEHCTBA

Konumponvnas paboma No 2 «Ilokazamenvnan pynkyusn»

841. Tlousitre norapudma

842. Jlorapupmuueckas GyHKIHS, €€ CBOUCTBA U rpaduK

843. CpoiicTsa norapudmos

844. JlorapupmMuiecknue ypaBHCHHUS

Konumponvnaa paboma Ne 3 «Jlozcapupmuueckan gpynxyusny»

845. JlorapupmMuieckue HepaBeHCTBA

846. [lepexon K HOBOMY OCHOBaHHIO Jorapupma

847. IuddepenumpoBanme mokasareiabHON 1 Jorapudmmdeckoil QyHkumit

Konumponvnas paboma Ne 4 «Jlocapugpmuueckue ypasnenus u

RPWINI WP WWWINRPRPM~W




Hnepagencmeay Hmozoewlii konmponw 3a 1 noayzooue.

I'naBa 8. [lepBooOpa3Hasi 1 HHTerpaJ

848. TlepBooOpa3Hast

849. OmnpeneneHHbIN HHTErpal

Konumponvnaa paboma Ne 5 «Ilepsoobpaznas u unmezpany

I'maBa 9. J1eMeHTHI MATEMATHYECKOI CTATHCTHKH,
KOMOMHATOPUKHU H TEOPUH BEPOSATHOCTEM

850. Cratuctrueckas 00paboTKa JaHHBIX

851. [Ipocreiinire BEpOITHOCTHBIC 3a1a41

852. Coueranus U pa3MeIICHUS

853. ®opmysa 6mroma HproToHa

854. CnyuaiiHple COOBITHS U HX BEPOSITHOCTH

Konmponvnaa pavoma Ne 6 «Inemenmuvt mamemamuueckou
CIamucmuKu, KOMOUHAMOPUKU U Meopul 6epPOAMHOCH el

I'naBa 10. YpaBHenus u HepaBeHcTBa. CucTeMbl ypaBHEeHHMH U
HEPABEHCTB

855. PaBHOCHIIBHOCTh YPaBHCHUI

856. OO01IMe METO/IbI pEeIICHHsT YPABHEHUH.

857. PeieHrie HEPaBEHCTB C OIHOU TIEPEMEHHO

858. YpaBHEeHHUs U HEPABEHCTBA C JBYMSI IEPEMEHHBIMU

859. CucreMbl ypaBHEHHIA

860. YpaBHEeHHUS M HEPABEHCTBA C MapaMeTpaMu

Konumponvnas paboma Ne7 « Ypasnenusn u nepasencmea. Cucmemut
YPAGHEHUIl U HePAGEHCME)

Oo6o0maromee noBTOPEeHUE

Crenenu 1 KOpHU

Crenensble (pyHKIMU

[ToxazarenbHble QYHKIMS, YPAaBHEHUSI, HEPABEHCTBA

Jlorapudpmuueckue GyHKIUS, ypaBHEHUs, HEPABEHCTBA

YpaBHEHHS U HEPABEHCTBA

Cucrtembl ypaBHEHUW U HEPABEHCTB

Pemenue TpeHnpoBouHbIx 3aganuii EI'D

Hroro:




KanenmapHo-temaTnyeckoe NJaHMPOBaHHE M0 MaTeMaTHKe 3a Kype 10 kiacca

5 yacos B Hegemo (170 1 B ron)

Ne Copep’kaHue yuebHOro matepuana Aara MpumevaHue
YPOK
a
lloemopeHue 3a Kypc
anzebpeol 7-9 Knaccoe (3
yaca)
1 VYTIIIBl ¥ OTpE3KH,
CBsI3aHHBIC C
OKPY>KHOCTBIO
2 IToBTOpEHNUE. Pemenue
YpPaBHEHUU
3 IToBTOpEHMUE. Pemenue
HEPABEHCTB
4 Bxoonasn KOHMPOJIbHASA 29
padoma
I'nasa 1. Yucnoswle
dynuxyuu (9 uacos)
5 Omnpenenenue YHCIIOBOM
GyHKIMM ©  cHoOcoOBI  ee
3aaHus
Pewenue TpeyroipHUKOB
BBenenne (4 1)
m.1. [Ipenmer
CTEPEOMETPUH
8 Onpenenenne YUCJIOBOM
GyHKOMH ®  CHOCOOBI  ee
3aIaHusI
9 Onpenenenne YUCJIOBOM

(GyHKIMM H  cHOCOOBI  ee
3aaHus




10 MOHOTOHHOCTb (DYHKLMI
11 m.2. AKCHOMBI
cTEPeoMeTpum.
12 . 3. Hexotopsie
CJIC/ICTBHS M3 aKCHOM.
13 MOHOTOHHOCTb (DYHKIIHH
14 OrpaHn4eHHOCTD (QYHKIMH
15 YeTHOCTD (DyHKLUH 20.09
16 Pemenne 3amag Ha 21.09
MPUMEHEHNE aKCHOM
CTEPEOMETPUH U UX
CneacTBUN.
17 I'nasa 1-20 4 22.09
4.TlapanensHble IpSIMBbIe
B IIPOCTPAHCTBE;
18
OOpatHast QpyHKIMs
19 ObpatHas GyHKIUSA 26.09
20 OOpatHas GpyHKIUSA 27
21 5. TlapamrensHOCTh Tpex 28
TPSMBIX;
22 6. [MapannensHOCTH 30
TPSIMOH M TIIIOCKOCTH
Tnasa 2.
Tpuzonomempuueckue
dyuxyuu (26 uacos)
23 YucnoBas OKpYXKHOCTb
03.10
24 UucnoBasi OKPYXKHOCTb 04
25 05
UucnoBass OKPY)XHOCTH Ha 05
KOOPAUHATHOM MIIOCKOCTH
26 CamocTosiTenbHas 6
pabora.
MapanaenbHOCTH
NpsSAMbIX, NPAMO W
TJIOCKOCTH
27 7. CkpeuBaronmecs 7
npsIMbIE;
28 YucrnoBasi OKPY)XHOCTh Ha 10
KOOPAMHATHOM MJIOCKOCTH
29 UucnoBasi OKPY)KHOCTh Ha 11
KOOPAMHATHOM MJIOCKOCTH
30 Konmponvnuaa padooma Nel« 12.10
Yucnogvie pynxyuuy
31 8. VYrast c 13.10
COHAIpaBJIeHHBIMA
CTOPOHAMH;
32 9. Vron Mexay nNpsiMbIMU 14.10
33 Omnpenenenne  cuHyca H
KOCHHYCa.
34 Onpenenenve TaHreHca W 17.10
KOTaHIeHca
35 3HaueHus 18.10
TPUTOHOMETPUYECKUX
GyHKIHN
36 Pemenne 3amau 6a3oBoro 19.10
YPOBHs
37 Konmponvnas paboma 20.10

No2 «Bzaummnoe




PAaAcnoniodcenue npAMbLIX
u naockocmeil

npocmpancmee».
38 21
Tpuronomerpuueckne Gpopmysl
39 Tpuronomerpuieckne 24
TOK/IECTBA
TpuroHoMerpuueckue
(GYHKIMH YTIIOBOTO 25
40 apryMeHTa
41 10. ITapannensHble 27
IJIOCKOCTH
42 Pemmenue 3amau 6a3080r0 28
YPOBHS
43 OmnpeneneHne paguaHbl 7,11
44 DopMyIIbl TPUBEICHHUS 8
45 DopMyIIbl TPUBEICHHUS 9
46 11. CgoiicTtBa 10
napauiesIbHbIX
IJI0CKOCTEHN
47 CamocmosmenvHas 11.11
paboma
«Ilapannenvrocmo
nJI0CKOCMeu»
48 KonrtpoabHas padora Ne3. 14
«Tpuronomerpuyeckue
(GyHKIMH YHCI0BOrO H
YIJIOBOTO apPIrYMEHTOBY.
49 CaoticTBa QyHKIMHU y=sin x 15
50 I'paduk Gpynxumu y=sin x 16
51 12. Tetpasap 16
52 13. [apamnenenumnen 17
53 CaoticTBa QyHKIIMM y=COS X 18
54 I'paduk GpyHKIMN Y=COS X 21.11
55 [NepuoanunocTh QyHKUMIA 22.11
y=sin X,y=cos x
56 14. 3amaun Ha 22.11
MIOCTPOECHUE CEYEHUN
57 Pemenne 3amgauy 6a3zoBoro 23
YPOBHSI
58 [TpeobpazoBanue rpadhukoB 23
TPUTOHOMETPUYECKUX
GbyHKIHN
59 IIpeobpazoBanue rpaduKoB 24
TPUTOHOMETPUUECKHX
byHKIINH
60 Oynkuuu y=tg X u ux 25
CBOWCTBA M IrpauKu.
61 Pemrenne 3agay 0a30BOro 28
Y TTOBBINICHHOTO YPOBHEH
62 Konmponvnas paoma 29
Ned «Ilapannenvnocmy
HnJa0CcKocmeiy.
63 OyHkuK Y=Ctg X 1 ux 01.12
CBOHCTBa ¥ rpaduKu.
64 Konmponsuas paooma Ne$ 02.12

no meme:
«Tpuzonomempuueckue

dynuxkyuu»

T'nasa 3.




Tpuzonomempuueckue
ypasnenus (10 uacos)

65 OmnpeneneHne appKOCHHYyca. 5.12
66 3auem Nel 6.12
67 I'naBa 2- 194
15. IleprieHAUKYIIpHBIE
IpsIMBIE B IPOCTPAHCTBE
68 Pemenne ypaBHeHUsT COSx=a 7.12
69 OmnpenesieHrue apKCUHYCA. 12.12
70 Pemenue ypaBaenus Sin x=a 13.12
71 16. ITapannensHble 14.12
npsIMBIE,
NepIEeHANKYJIISIPHbIC
TUIOCKOCTH
72 17. TIpusHax 15.12
NepPHEeHANKYISIPHOCTH
IPSIMOY U INIOCKOCTHU
73 ApKTaHT'€HC W apKKOTaHICHC. 19.12
Pewenne ypaBHenuit tg x=a
u Ctg x=a
74 IIpocTeiimue 20
TPUTOHOMETPUYECKHUE
YpaBHEHUS
75 JlBa OCHOBHEIX METOIa 21
penreHns
TPUTOHOMETPHYECKUX
YpaBHEHUH
76 18. Teopema o npsamMoi, 23
HEePIeHINKYISPHON K
TJIOCKOCTH
77 CamocrostensHas paboTa 26
«[leprieHIUKYISAPHOCTD
IPSIMOH M IIFIOCKOCTH»
78 OnHopoHBIE
TPUTOHOMETPUYECKHUE
YpaBHEHUS
79 Pemenue 3anau
80 Konmponvnas paooma Ne6 27.12
«Tpuzonomempuueckue
ypasneHusy
81
19. PaccTosiHUE OT TOYKH
JI0 THIOCKOCTH
82 20. Teopema o Tpex
NepIeHANKYJIsipax
I'nasa 4. Ilpeoobpaszosanusn
MPU2OHOMEMPUYECKUX
svtpasicenuit (15 uacoe)
83 CuHyC ¥ KOCHHYC CyMMBI U
Pa3sHOCTH apTryMEHTOB
84 CuHyC U KOCHHYC CYMMBI U
Pa3HOCTH apryMEHTOB
85 11.01
CuHyC ¥ KOCHHYC CYMMBI U
Pa3sHOCTH apTryMEHTOB
86 Permmenue 3aau 6a30B0ro0 13.01
YPOBHS
87 21. Yroa Mexy npsMoi
1 IJIOCKOCTBIO
88 IIposepounas paboma « 16.01

Cumnyc u Kocunyc cymmul u
PA3HOCMU AP2YMEHMOE)




89 TaHreHc cyMMBbl U pa3HOCTU 17.01
apTyMEHTOB
90 TaHreHc cyMMBI U pa3HOCTH 18.01
apTyMEHTOB
91 Pemmenne 3anannit 19.01
6a30BOT0 M MOBBIIICHHOTO
YpOBHEH
92 Camocmosmenvhas 20.01
paboma «llepnenouxynap
U HAKAOHHblE
93 DopMyIIBl ABOWHOTO 23.01
apryMeHTa
94 DopMyIIBl ABOWHOTO 24.01
aprymeHra
95 Ilposepounas paboma
«Dopmynvl 0601HO20 25.01
apeymenma. Taneenc cymmol
U pasHOCMU apeyMeHmay
96 27.01
22. JIByrpaHHbIi yroJ
97 23. Ipu3Hak 30.01
NEepPHEeHANKYISPHOCTH
JIBYX IJIOCKOCTEH
98 [IpeobpazoBaHue CyMMBI 31.01
TPUTOHOMETPHYECKUX
(GYHKLMIA B IPOU3BEICHUE
99 ITpeobpazoBaHme CyMMEI 1.02
TPUTOHOMETPHYECKUX
(GYHKIMH B TPOU3BEICHUE
100 IIpeoOpa3oBanue CyMMBI 2.02
TPUTOHOMETPUYECKUX
(GyHKIMH B TPOU3BEICHUE
101 Permenue 3aaHuN 2.02
6a30BOT0 YPOBHS
102 24. [IpsiMOyTrONBHBIN 3.02
napaJulesIeuIe ]
103 Konmponvnas paboma Ne7 7.02
«Ilpeobpazosanue
MPU2OHOMEMPUYECKUX
8bIPAdICEHUT»
104 [TpeobpazoBanue 8.02
NPOU3BEICHUS
TPUTOHOMETPUYECKUX
GbyHKIMN B CyMMy
105 IIpeobpazoBanue 9.02
MIPOU3BEACHHS
TPUTOHOMETPUYECKUX
GyHKIMH B CyMMY
106 Pemenne 3a1a4y Ha 10
CBOICTBa
MPSIMOYTOJIEHOTO
napaJulesienumne/a.
107 CamocrositenbHast paboTa 13
«IIpaMoyrobHBIi
napaJuIesIeIHIe
TI'naea$. Ipouszeoonasn (31
yac)
108 YucmoBele 14
TIOCJIEI0BATENILHOCTH
109 IIpenen ynucnoBoit 14

OCICA0OBATCIIHPHOCTH




110 CymMma 6eckOHEUHOU 15
TeOMETPHYECKON
MOCJIE/I0BATEILHOCTH.
111 Koumponsnas paboma 16.02
NeB«llepnenouxkynapmoc
mb NPAMBIX U
njaockocmeu»
112 CymMa 6eckOHEUHOU 17.02
TeOMETPUYECKON
MOCJIEI0BATEILHOCTH.
113 [penen pyHxInM 20.02
114 ITpenen ¢pyHkIMM B TOUKE 20.02
115 3auer Ne 2 21.02
116 I'maBa3-15y4 22.02
27. llonsatue
MHOTOTpaHHHKA
117 [pupamnienne GyHKIUU 27.02
118 3amauu, NpUBOIALINE K 28.02
MIOHSTHIO TIPOU3BOAHOM
119 28. T'eOMETPHYECKOE TEJIO 1.03
120 30. Ipusma. 2,03
121 Onpenenenue NpoU3BOIHON 3.02
122 OnpezencHue IPOU3BOTHOMN 6.03
123 dopmyiisl 7.03
i depeHInpoBaHus
124 Pemenue 3amau 0a3oBoro 9.03
YPOBHSI
125 Tect «IIpuzmar» 10.03
126 [IpaBuna 13.03
muddepeHInpoBaHAS
127 IIpounsBonHas c10xKHON 14.03
GbyHKIUN
128 Konmponsuas paooma Ne9 15.03
u ee gruucnenuer
129 16
32. IMupamua
130 33. TIpaBuabHast 16.03
mUpamMuIa
131 VYpaBHeHHE KacaTelbHOM K 17/03
rpaduKy QyHKIUN
132 VYpaBHeHHEe KacaTeIbHOM K 20.03
rpaduKy QyHKIUN
133 HccnenoBanne GpyHkunu Ha 21.03
MOHOTOHHOCTh
134 34. YceueHHas nupamua 22.03
135 CamocrosiTenbHas pabora 23.03
«[Tupamugan.
136 Touka skcTpemMyMa 24.03
137 Touka skcTpemMyMa 04.04
138 [Moctpoenwue rpapukos 5.04
GyHKIHN
139 7.04
35. Cummetpus B
MIPOCTPAHCTBE
140 36. [onstue 10.04
MPaBUIBHOTO
MHOTOTPaHHHKA
141 [Moctpoenwue rpadukos 11.04

GbyHKIHN




142 Ioctpoenue rpadukos 12
byHKIAH
143 Konmponvnasn paboma 13
Ne7«llpumenenue
npou3eo00HoIL»
144 37. DneMEeHTHI
CUMMETPHH TIPaBIIIBHBIX
MHOTOTPaHHHUKOB
145 Tect «[IpaBunpHEIC
MHOTOTPAaHHHUKIDY
146 HaxosxneHue HanOOJIbIIETO U
HAMMEHBIIIETO 3HAYCHUS
GbyHKIUN
147 HaxosxneHne HanOobIIero u
HAMMEHBIIIETO 3HAYCHUS
GbyHKIHN
148 HaxosxneHue HanOOJIbIIETO U
HAMMEHBIIIETO 3HAYCHU
¢byHKIHN
149 Konumponvnas paboma
Nel0
«Mnozozpannuku»
150 3auem Ne 3
151 3a/auu Ha OTHICKAHUE
HAHOOJIBIINX ¥ HAMMEHBIIUX
BEJIMYUH
152 3ajauu Ha OTHICKAHUE
HAHOOJBIINX ¥ HAMMEHBIIUX
BEJIMYUH
153 Amnanus KOHTPOJBHOH
paboTEI. IToBTOpEHHeE.
AKCHOMBI CTEpEeOMETPHUHI
1 MX CBOMCTBA.
154 [ToBTOpEHwUe.
[TapannenbHOCTh NPAMBIX
U IUIOCKOCTEH.
155 3ajauu Ha OTHICKAHUE
HAHOOJIBIINX ¥ HAMMEHBIIUX
BEJTMYUH
156 Kontpoabnas padora
Nell«lIpumenenue
npou3600n0ii 011
HAX0)1cOeHUA HAUOOLUIUX U
HauMeHbUIUX 3HAUeHU Tl
dynuxyuuy
157 KonTtpoabnas pabora
Nell«llpumenenue
npou3600H0Ii 011
HaX0)cOeHUA HAUOOTLIIUX U
HauUMeHbUIUX 3HAYEHUTL
dynkyuun
158 [MToBropenue. Teopema o
TpexX MEPICHANKYIISIpax.
Yron Mexay npsmMon u
TUIOCKOCTBIO
Iloemopenue (7 uacos)
159 [TpeobpazoBanue
TPUTOHOMETPHYECCKHIX
BeIpakenuit EI'D.
160 Pewenue

TPUTOHOMETPHICCKHIX




ypasuenuii EI'D (6a3a)

161 Ot60p KopHei
TPUTOHOMETPHICCKHIX
YpaBHEHHH.
162 Hroropasi KOHTPOJLHASA
padora.
163 Amnanus HUTOTOBOM
KOHTPOJIBbHOM padoThL
Pewenue 3anau.
164 Pewenne
TPUTOHOMETPHIECCKIIX
YpaBHEHHUI METOI0M
BBEJIEHUS HOBOH
NIEPEMEHHOM.
165 Pewenne oqHOpOHBIX
TPUTOHOMETPHYCCKHIX
YpaBHEHHUH.
166 IpousBonHas u e
MIPUMCHCHHE JIJIS
UCCIIeAOBaHNS () YHKITHHA.
167 Pemenne 3amau 'NA
168 Pewrenne 3amau THA
169 HToroBasi KOHTPOJIbHASN
pa6ora (MO)
170 3aKIIIOYUTEIbHBIN YPOK.

Pemenue npaktuko-
OpUEHTUPOBAHHBIX 3a4a4.




KajgenmapHo-TteMmarndeckoe mjiaHuposanue marepuaja 11 kiaace

N TEMA YPOKA fgﬁz
YpoKa
1o Daxmyi
naany
I'nmaBa VI. CreneHu u KOpHH. I'maBaVI. Huauuap, KoHyc U
Crenennble pyHknmu -18 yacos map- 16 4 CeHT cenT
1 [ToHsiTHE KOPHS 1~ CTENICHH U3 1/09
JNIEUCTBUTEIILHOIO YHCIIa
2 [ToHsTHE KOPHS IT-# CTEIEHU U3 4.09
JNIEUCTBUTEIILHOI'O YHCIIa
3 Perrenue yrpaxHeHui 5.09.
4 [Nonstre nununapa. Passeptka | 6.09
LATHH/IPA
S OyHKIUU Y = Q/; , IX CBOMCTBA U 7.09
rpaduku
6 IInomane NOBEpXHOCTH 8.09
LATHH/IPA
! ®ynkmn Y = Ux , IX CBOWCTBA U 11.09
rpaduku
8 Bxoounaa konmponvnasn paboma
9 CBolicTBa KOPHS 71-1 CTCIICHH 13.0
9
10 Pemenue 3amay no teme 14.0
«unuaapy 9
11 CBolicTBa KOPHS I-i CTEIEHU 15.
12 [lonsitue xonyca. Pa3BepTka
KOHYyCa
13 Pemenvie ynpaxxHeHMIA
14 [Ipeobpa3oBaHue BbIpaxKeHHH,
coJIepKaluX paJrKabl
15 [Inowmans NOBEpXHOCTH KOHYCA
16 Pemenune ynpaxaHeHui
17 VY cedeHHBIH KOHYC
18 Konumponvnas paboma Ne 1
«Cmenenu u Kopuuy
19 O060011eHrEe TOHATHS O TOKa3aTese
CTENEHU
20 Pemenue 3amau 'MA
21 Pemenue nppammoHanbHbIX
ypaBHEHU U HEPABEHCTB
22 Cdepa u map
23 Pemenne cuctem upparioHaabHBIX
YpaBHEHUN
24 Crenennble (yHKIIMH, UX CBOHCTBA
u rpaduKu
25 VpaBHeHnue chepblt
26 Crenennble (yHKIIMU, UX CBOHCTBA
U rpaduKu
27 B3anMHOE pacmosioKeHue
c(hepsl 1 MIIOCKOCTH




28

Pemenue ynpaxHenuii
Camocmoamenvhuan pabomaiel

I'nasa VII. Iloka3arteinbHas u
Jorapupmuyeckass QyHKIUN

29 yaca
29 [TokazaTenpHas GyHKIIUA, €€
CBO¥iCTBa U rpaduK
30 KacarenbHas minockocTs k
chepe
31 [TokazarenpHast QyHKIHS, €€
CBOICTBa U rpaduk
32 Pemienue 3anannii [MA
33 Pemenue ynpaxnenuii
34 Pemenue nmpocreimmx
IIOKa3aTeJIbHBIX YPAaBHEHUMU
35 [Tnomane cheprl. Pemenne
3a/1a4 110 TOTOBBIM YEPTEKAM
36 Paznuuanbie criocoObI peneHus
MOKAa3aTeIbHBIX YpaBHEHUN
37 Pemienue 3anannii [ A
38 Pemmennie mokazarenbHBIX
HepaBeHCTBCamocmoamenvHasn
paooma Ne 2
39 Pemenue mokazaTenbHbIX
ypaBHEHUU U HEPABEHCTB
40 Konmponvuasa paboma Ne 2 no
meme «Ilnowaou
NOGEPXHOCHU MeTl 8PAUCHUS)
41 KonTpoubnas padora Ne3
«Iloka3zarejbHass PyHKIUS»
42 3auém Nel
I'nasa VIl. O6bembl T
(17 1)
43 [TonsiTue norapugma
44 ®yukuus y =log, X, ee croiicTea
u rpaduk
45 [Tonstre oobeMa. OOBEM
MPAMOYTOJIBHOI'O ITapaJuicjacnuIcaa
46 OyHKIUA y=log, X, €€ CBOMCTBA
u rpaduk
47 Pemrenue 3aga4 1o roroBeIM
YCpTCIKaM
48 Pemenue ynpaxHeHui
49 CaoiicTBa jorapugmoB
50 O0BeM npsIMOi IpU3MBI
51 CaoiicTBa j0orapugmon
52 Pemenue 3amad mo teme «O0BEM
HpHMOﬁ IMPpU3MBbI» 10 TOTOBBIM
YCpTCIKaAM
53 Camocmoamenvnaa paboma Ne 3
«Ceoticmea nozapugpmos»
54 Jlorapudmudeckue ypaBHEHUS
55 O6bem nunuHapa. Pemenue 3ama4y
I10 TOTOBBIM YE€PTEKAM
56 Pemenune morapudmudeckux

ypaBHEHUH




57 O0BbeM HAKJIOHHOM IPU3MBI
58 Pemenue norapupmuyecknx
YpaBHEHUN
59 Koumponvnasa paooma Ne 4
«lozapugpmuueckan ghynkyusny
60 O6bem nupamubl. Pemenue 3agau
IO T'OTOBBIM YCPTCIKAM
61 Jlorapudmudeckue HepaBeHCTBA
62 O0BEM yceueHHOI MMpaMubL.
Pemenue 3aJa4 110 r'OTOBbIM
YCpTCIKaM
63 Jlorapudmudeckue HepaBeHCTBA
64 Pemenue norapupmMuueckux
HEPaBEHCTB
65 O6bem konyca. Pemenue 3anay no
TOTOBBIM YE€PTEKAM
66 [Tepexo kK HOBOMY OCHOBaHHIO
norapudma
67 Pemenue 3ana4 EI'D
68 [Tepexox kK HOBOMY OCHOBaHHIO
norapudma
69 HuddepernmpoBanue
MOKa3aTeJIbHOMN
U jorapumMudeckoit GpyHKImm
70 O0beM mapa ¥ ero yactei
71 Pewmenne ynpaxxuenuit
Camocmoamenvnaa paboma Ne 4
72 [Tnomane coeprl. Penrenne 3amau
I10 TOTOBBIM YCPTCIKAM
73 HuddepernmpoBanve
[0Ka3aTeJIbHOU
u JjorapupmMudeckoi GyHKIUU
74 Ob6o0611aro1iee MOBTOPEHHE IO
teme «Iloka3zarenpHas U
Jorapupmuyueckas yHKLIUI
75 Pemenne KOMOMHUPOBAaHHBIX 33724
Ha 00BEMBI TEJI 10 TOTOBBIM
HCPTEIKAM
76
Koumponsnas paboma Ne 5
«lozapugpmuueckue ypaenenusn u
Hepagencmeay Hmozogulii
Konmpoaw 3a 1 nonyzodue.
17 Pemenne 3a1aq Ha BEITUCIICHHIE
00BEMOB MHOTOIrpaHHUKOB 1O
T'OTOBBIM YCPTCIKAM
I'masa VIII. IlepBooOpa3Has u
HHTerpaJ
8uacoB
78 Omnpenenenue nepBoodpazHoit u e
o0Imuii B
79 Tabnuua nepBooOpa3HbIX.
[IpaBuia HaXOXICHUS
epBOOOPA3HBIX.
80 Pemenne 3agau EI'D
81 Pemenue ynpaxxneHuit
82 Konumponvnas paboma Ne 6 no
meme «O6vembl meny
83 3ajauun, TPUBOJISIINE K TIOHITHIO




OIPEICIEHHOr0 HHTErpaa.
ITonsiTHE OIpPENEICHHOTO
MHTETpaJa

84 Pemenue ynpaxueHnuii
Camocmoamenvuas paboma Ne 5
85 3auém No2
I'nasalV. BekTopnl B
NPOCTPAHCTBE 64
86 Brrauciienue mwiomanei miocKux
(Guryp ¢ moMoIbI0 ONpPeIEICHHOTO
MHTETpaia
87 Pemienue 3agau ¢ momoiibio
OIpeIeIEHHOr0 MHTEerpaa
88 [Tonsatue BekTopa. PaBeHcTBO
BEKTOPOB
89 KonTposbHasi paora Ne 7
«ITepBooOpa3Hasi U HHTErpa»
90 CroxeHue v BBIYUTaHUE
BEKTOPOB.
I'nasa IX. DiaeMeHTHI
MaTeMaTHYeCKOH CTATHCTHKH,
KOMOUHATOPUKH U TEOPUH
BepPOSATHOCTEM
15 yacoB
91 Craructuueckas o0paboTka
JTAHHBIX
92 Craructuueckas o0paboTka
JAHHBIX
93 YMHOKXEHUE BEKTOPa Ha YHCJIO.
94 Pemenwne 3agau EI'D
95 KommnanapHasie BEKTOPBHL.
HpaBI/IJ'IO Nnapauicjcrnuicaa
96 [Tpocreiimne BEpOATHOCTHBIE
3a7a4n
97 [Tpocreiimne BEpOATHOCTHBIE
3a7a4n
98 Pa3znoxenue BekTopa 1no TpeM
HCKOMIUJIAHAPHBIM BEKTOpaM
99 3auéT Ne3
100 Coueranus 1 pa3MeNIeHUs
101 CoueTaHus U pa3MeleHus
102 ®opmyna 6uHoma HproToHa
I'JIABAV. METOJ KOOPJIUHAT B
NPOCTPAHCTBE
KOOpZ]I/IHaT])I TOYKH U
KOOPAMHATHI BeKTOpa 15 9
103 [psiMoyToibHAsE CHCTEMA
KOOPJIHWHAT B TIPOCTPAHCTRBE.
KoopauHatel BekTopa
104 Pemenne 3amau EI'D
105 CBsi3b MKy KOOPAMHATAMH
BCKTOpa M KOOpAWHATAMH TOYCK
106 Pemenne 3agau EI'D
107 Pemenue 3amay EI'D




108 Pemenne 3amayu mo reme
«IIpocteitmue 3an1auu B
KOOpAUHATAX» Y paBHEHHUE
chepsl
109 Crny4aifHbie COOBITHS U UX
BEPOSATHOCTH
110 Pemenne 3amau EI'D
111 Pemenue 3amay EI'D
112 Pemenne 3amau EI'D
113 Yron Mexay BEKTOpaMu
114 KonTposbnas padora Ne 8
«JIeMeHThI MATEeMATHYECKOM
CTATHCTUKH, KOMOMHATOPUKH U
TEOPHHU BEPOSITHOCTEI»
115 CkansipHoe TPOU3BEICHHE

BEKTOPOB

I'naBa X. YpaBHeHUS U HEpaBEHCTBA.
CucremMbl ypaBHeHHii U HEPABEHCTB

20 yacoB
116 PaBHOCHIIBHOCTH YpaBHEHUI
117 Pewmenue 3amay 0a30B0ro 1P
YPOBHSI
118 Pemenue ypaBHeHuit J1P
119 Brluucnenue yrioB Mexny
IMPAMBIMHU U INIOCKOCTSIMU.
120 OO01re METOBI pelIeHus
ypaBHEHUH
121 OO01e METOIbI peleHus
YpaBHEHUU
122 PemieHue 3a1a4 1o Teme
«CkansgpHoe mpou3BeICHNE
BCKTOPOB»
123 Pemenne ypaBHeHuUi
Camocmoamenvnas paboma Ne 6
124 Pemienne HepaBeHCTB C OTHOM
IIEPEMEHHOMN
125 CamocrosiTenpHas pabora
«CkanspHoe pou3BeIeHHe
BEKTOPOBY
126 Pemenne nppannoHaabHbIX
HEPaBEHCTB
127 LleHTpanbHas CHMMETpHSL.
OceBasi CUMMETpHs
128 Pemennie HepaBeHCTB ¢ MOYJIAMU
129 Camocmoamenvnas paboma Ne 7
» Pewenue nepagencmey
130 3epKalibHasi CAMMETPHSI.
[TapajutenbHbIN IEPEHOC
131 YpaBHEHUS ¢ ABYMS
MIEPEMEHHBIMUI
132 Pemenue 3amay 0a30B0r0
YPOBHSI
133 HepaBeHctBa ¢ nByms




NEPEMCHHBIMHU

134 CucTtemMbl ypaBHEHUHN
135 Konumponvnas paboma Ne 9 no
meme «CkanspHoe
npou3eedeHue 6eKMoposy»
136 Pemenue 3a1a4 ¢ TOMOIIBIO
CUCTEM YpaBHEHUU
137 Pemenue 3aau ¢ nomoIpro
CUCTEM YpaBHEHUU
138 3auém Ne 4
139 Pemenue 3anau
Camocmoamenvnasa paboma Ne 8
«Cucmemul ypagnenuily
3akiounTeIbHOE
MOBTOPEHHE NIPHU
noaroroske Kk UA mo
reoMeTpuu
144
140 AKCHOMBI CTEPEOMETPUH HX
CIIEICTBUSI
141 YpaBHEHHs K HEPABEHCTBA C
napameTpamu
142 [Ipu3Hak neprneHIuKyIsIpPHOCTH
OPSIMOU M TIIOCKOCTH
143 VYpaBHEHUS U HEPABEHCTBA C
napaMeTpamu
144 YpaBHEHHUsI 1 HEPABEHCTBA C
napaMeTpamu
145 IIpu3Hak neprneHuKyIsIpHOCTH
JIBYX IJIOCKOCTEH
146 Konmponvnaa paboma Nel0
147 «Ypaenenusn u nepasencmaa.
Cucmemul ypasnenuil u
HepageHcme»
148 [Ipuzma. [loBTOpEHUE TEOPUU U
pelIeHHeE 33/1a9
INOBTOPEHHUE
124
149 Crenenu ¥ KOpHU
150 [Mupamuga. [loBTopenue Teopun
¥l peleHne 3a1aq
151 Crenensble (QyHKIMU
152 [TokazarenbHbIe QYHKITHS,
ypaBHEHUs, HEPABEHCTBA
153 Lunuuap, KOHyC, map.
[ToBTOpEHHE TEOPUH H PEIICHHE
3a/1a4
154 Jlorapudmuueckue pyHKIus,
ypaBHEHUs, HEPABEHCTBA
155 3a/1auu Ha BBIYUCIICHHE
IJI0IaAe TOBEPXHOCTEM Tel
BpALICHUSI
156 YpaBHEHMS 1 HEpaBEHCTBA
157 Pemenne 3amay EI'D
158 CucreMsl ypaBHEHUN U

HEPaBEHCTB




159

Penrenne 3amannii EI'D

160 Pemenue 3amay EI'D

161 Pewenue 3ananuii EI'D

162 3amauyn Ha BEIYUCIIEHHE OOBEMOB
TCI BpaHIeHI/IH.

163 Pemenue 3amanuii EI'D

164 Pemenue 3amanuii EI'D

165 3amauyn Ha BEIYUCIIEHHE OOBEMOB
TCJI BpaH_IeHI/Iﬂ.

166 Pewenue 3ananuii EI'D

167 Pemenue 3amau EI'D

168 Perienue 3aganuii EI'D

169 Pemenne 3amau EI'D

170 Pemenue 3amau EI'D










1)
2)
3)
4)

5)
6)

7)

el AN S

YYEBHO-METOIMYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHUE.

Jlureparypa oCHOBHAsi M IONOJHUTEJIbHAS MO ajredpe:

A.I'. MopakoBu4. Anredpa u Hadana MatemaTudeckoro ananmmsa 10-11. Yacts | yaeOHUK.
A.I'. MopaxoBuu. Anredpa u Hauana MaremaTuueckoro aHanusa 10-11. Yacte 2 3a1a4HuK.

B.U. T'mu30ypr. Anre6pa u Hayana maremarndeckoro ananusza 10. Koarponbubie paboTsl (6a30BbIit
YPOBCHB).

A.l". MopakoBuu. Anrebpa 1 Hayana a Maremarudeckoro ananumsa 10-11. Meroaudeckoe mocobue st
YUUTEIIA

JILA. AnekcanapoBa. AnreOpa 1 Ha4ajga MaTeMaTudeckoro anainn3a. CaMoCTOsSTENbHbBIE pa0OTHI.
A.I1. EpmioBa, Anrebpa u Hauana MmatemaTtrdeckoro aHaimmsa 10-11 . CamocTosiTeNbHEBIE U
KOHTPOJIbHBIE PaOOTHI.

JI.O./lennimeBa. Anrebpa n Hadasia MareMatnueckoro aHanmsa. 10-11. TemaTudyeckre TECThI U 3a4€ThI
111 00111€00pa30BaTENLHBIX YIPEIKICHUN.

JIHTepaTypa OCHOBHAfl U JOIMOJIHUTEC/IbHASA 10 T€COMETPUHA:

JI.C. AranacsH, B.®. byrysos, C.B. Kanomues u np. 'eomerpus: yueo, ana 10-11 knaccsl.
b.I'.3uB , B.M. Meiinep. ['eomeTpusi: nuaakTudeckue marepuansl as 10 kiacc.

A.Il. EpmioBa. I'eometpus 9 kiacc. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIEPAOOTHI.

A.H. Pypykun. I'eomerpust 10 knacc. KoHTpoapHO-U3MepuUTEIbHbBIEMATEPUAIIBI.

TexHuuyeckue cpeacTBa 00yYeHHsI:

® MyJIbTUMEIUNHBIA KOMIIBIOTED;

HNudpopmanmonHbie cpeacraa:

o MyJ'IBTHMe)IPIﬁHBIe o6yqa}0mne MporpaMmsbl U 3JICKTPOHHBIC y‘lGGHBIG HU3J1aHWA 110 OCHOBHBIM pasaciiaM Kypca

MAaT€MaTuKU, OPUCHTHPOBAHHLIC HAa CUCTEMY JUCTAHIIMOHHOI'O O6y‘{eHI/I$I h197(300) UMCIOIINEC HpO6HeMHO-TeMaTI/I‘IeCKHI>'I
XapaKkTep u 00ecIeunBaroT AOHNOJHUTCIIBHBIC YCIIOBUSA IJISI U3YUYCHUS OTACIIBHBIX TEM U pa3JCIOB CTaH;[apTa;

o QJICKTPOHHAA baza JAaHHBIX JISI CO3AaHUA TCMATHYCCKHUX W HTOIOBBIX Pa3HOYPOBHECBLIX TPCHHUPOBOYHLIX U

MPOBEPOYHBIX MATEPHAIOB JUISl OpraHU3aluy GPOHTAILHON M WHIAWBUIYaTIbHON paboThI;

I o

o MMPE3CHTAlU 110 BCEM OCHOBHBIM TEMaM aJ'Il"66pBI;

° IMMPE3CHTAMU 110 BCEM OCHOBHBIM TEMaM T'€OMCTPUU,

MyJIpTUMenniiHoe mpuinoxenne Crepeomerpus 10-11;.

® 3JIEKTPOHHOE yueOHoe nmocobue HarnsHas MmareMaTuka.

HNHuTepHeT pecypcesl :

Tectupoanwue online: 5 — 11 xmaceer:  http://www.kokeh.kts.ru/cdo

Caiitr Mopakosuua A. T. :http://www.ziimag.narod.ru/index.htm

Certb TBOpueckux yuutenei: http://it-n.ru/communities.aspx?cat_no=4510&tmpl=com,
HoBble TexHomornu B oopasosanuu: http://edu.secna.ru/main

Meramkona: http://www.metashool.ru

Caiit 1 camooOpa3oBaHus U OH-JIAIH TecThpoBaHus: hitp://uztest.ru/



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

3. KPUTEPUU U1 HOPMbI OLIEHKHW 3HAHWUM, YMEHWI 1 HABBIKOB OBYYAIOIINXCS 11O
AJITEBPE.

1. Ouenka NUCbMEHHbIX KOHmpwszbtxpaﬁom oﬁyltaromuxc;l no azzzeﬁpe U Hauya1am anaiusa.

OTBeT OLICHUBACTCSI OTMETKOM «5», cCin:
- pa6OTaBBIHOJIHeHaHOHHOCTBIO;
- B JIOTHYECKHX PACCYXKICHUAX U 000CHOBAaHHH PEIICHUA HET HpO6€J’IOB n OIHI/I6OK;
- B pCHICHHUH HCT MATCMATHYCCKUX OIIMOOK (BO3M0)KHa OoaHa HCTOYHOCTDH, OIMMCKA, KOTOpPAsa HE ABJIACTCA
CJICACTBHEM HE3HaAHUA NI HCIIOHUMAaHUA yqe6H0r0 MaTepHana).

OtmeTka «4» CTaBUTCS B CIIEAYIOIIUX CIy4asx:
- pa0oTa BBINIOJHEHA IOJHOCTbIO, HO OOOCHOBAHHWS ILIArOB PEIIEHUS HEJOCTaTOYHBbl (€ciau yMeHue
00OCHOBBIBATh PACCYKJCHHS HE SIBJISJIOCH CIIEUAIBHBIM 00BEKTOM IPOBEPKH);
- JIONMyLICHHl OJJHAa OMMOKAa WJIM €CTh JBa — TPH HEJO0YeTa B BBIKIAJIKaX, PUCYHKax, 4epTekax WU
rpadukax (€ciu 3TH BUIBI padOT HE SBISUIUCH CIIEHUAITBHBIM 00BEKTOM IPOBEPKH ).

OTtMeTKa «3» CTaBUTCS, €CIIU:
- JIONylIeHO Oosiee OAHOM OIIMOKM MM Oojiee JBYX — TPEX HENO0YETOB B BBIKIAAKAX, YepTekaxX WIIU
rpadukax, Ho o0ydJaromuics od1agaeT 0043aTeIbHBIME YMEHHUSAMH T10 ITPOBEPSIEMOi TEME.

OTMeTKa «2%» CTaBUTCS, €CIIH:
- JIONYIICHBI CYIIECTBEHHBIC ONIMOKH, MOKA3aBIIKE, YTO OOYYAIOUIUICS HE 00JamaeT 00sM3aTelbHBIMU
YMEHHSIMH T10 JTAHHOHM TeMe B TIOJTHOM Mepe.

Yuutenb MOXKET IOBBICUTH OTMCTKY 34 OpI/IFI/IHaJIBHHﬁ OTBCT Ha BOIIPOC UKW OPUTMHAJIBHOC PCIICHHUC 3a/1a4H,
KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM pPa3BUTUU 06yqa10meroc;1; 3a PCHICHUC Ooitee
CIIOKHOH 3aJadyud WJIN OTBCT Ha OoJsiee CIOKHBIH BOIIPpOC, MPCIIOKCHHLBIC O6y‘{aIOI_HeMYC$I JOITOJIHUTCIIbHO
IIOCJIE BEIITOJHEHUS UM KaKUX-I100 APyrux 3aJIaHUi.

2. Ouyenka ycmuuix omeemos 00yuaouwuxcsa no aizedpe u Ha4an1am anaiusd.

OTBeT OLIEHUBAETCS OMMEMKOIl «3», €CIIU YUCHHK:

- TIOJIHO PACKpPBLI co/iep)KaHue MaTepualia B 00beMe, IPeTyCMOTPEHHOM ITPOrpaMMOii U y4eOHUKOM;

- H3JI0KWJII MaTcprall T'PpaMOTHBIM SA3BIKOM, TOYHO HCIOJIB3yd MATEMATUYCCKYIO TCPMHUHOJIOTUIO H
CHUMBOJIMKY, B OIIPEAEICHHOMN JIOTMUECKON MOCIeI0BATENbHOCTH;

- MPaBUJIbHO BHIIOJHWI PUCYHKH, YEPTEKH, TPapUKU, COMYTCTBYIOLUE OTBETY;

- [OKa3aJl yYMEHHME WUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU IpUMEpaMH, NPUMEHATh €€ B HOBOH
CUTyalluu IPU BBIMMOJIHCHUH ITPOACMOHCTPHUPOBAI 3HAHUC TCOPUH PAHCEC H3YUCHHBIX COIMYTCTBYIOHIUX
TeM, COPMHUPOBAHHOCTb U YCTOHYHMBOCTb UCIOJIb3YEMbIX IIPH OTBETE YMEHUI U HABBIKOB,;

- OTBEYaJI CAMOCTOSATENIFHO, 0€3 HaBOIAIINX BOIIPOCOB YUUTEIIS;

- BO3MOXHBI OJJHA — JIB€ HETOYHOCTH INPH OCBEIIEHHUH BTOPOCTENEHHBIX BOIPOCOB WJIM B BBIKJIAJKAX,
KOTOPBIE YUEHUK JIETKO UCTIPABHIII TIOCTIE 3aMEYaHUsT YIUTEIISL.

OtBer OLICHUBACTCA ommemxou «4», €CJIn YAOBJICTBOPACT B OCHOBHOM TpeGOBaHI/I}IM Ha OLICHKY ((5)), HO IIpU
9TOM HUMECT OJWH U3 HEJOCTATKOB:
- B U3JIOKCHHUU JOITYIICHLI HeOoIbIINe Hp06CJ'ILI, HC UCKA3UBIICC MATCMAaTUUCCKOC COACPKAaHNC OTBCTA,
- J0OYHICHBI OAWH — JBa HEAOYCTA IIPH OCBCIICHHWHN OCHOBHOT'O COJACpKaHHA OTBETA, UCIPABICHHBLIC
IMOCJIC 3aMCYAHUS YUUTCIIA,
- JOIMYHICHBI omuoOKa WM 0oJiee JABYX HCIOYCTOB IMPU OCBCIICHHU BTOPOCTCIICHHBIX BOIIPOCOB HIIM B
BBIKJIaJIKaX, JICTKO UCHPABJICHHBIC ITOCIIC 3aMCYaHU YUUTCIIA.

OTBeT OLIEHUBAETCA OMMEMKOU «3» CTAaBUTCS B CIEAYIOUIMX CIydasX:

- HENOJHO pacKpbITO COJIepKaHHe Marepuana (cojaepikaHhe H3JI0XKEHO (parMeHTapHO, HE BcCerna
[OCJIEIOBATENbHO), HO IOKa3aHO o0Ilee MOHMMaHUE BOMNpPOCa U IPOJEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIE [l YCBOEHHUS ITPOTPAMMHOI0 MaTepuaa;

- HMEJNCh 3aTPyJHEHUs WM JONYyUIeHbl OMMOKM B ONpPENENCHUM MaTeMaTH4eCKOH TEpMHUHOJIOIMH,
YyepTexkax, BhIKJIAKaxX, UCIIPABJICHHBIE 110CJIE HECKOJIIBKUX HAaBOJSALIMX BOIPOCOB YUUTEIS;



- YYEHHUK HE€ CIpaBUJICS C MPUMEHEHHEM TEOPUU B HOBOW CHUTYallMHM MPU BBINOJIHEHUU MPAKTUYECKOTO
3aJlaHusl, HO BBITIOJTHILI 33JaHMsI 00513aTEIPHOTO YPOBHS  CII0OXKHOCTH TI0 JAHHOU TeME;

- P JIOCTaTOYHOM 3HAHUHM TEOPETUYECKOT0 MaTepHalia BhISIBIEHA HEJIOCTaTO4YHAsl C(HOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIEAYIOUIUX CIyYasix:
- HE PacKpbITO OCHOBHOE COJIepKaHHe y4eOHOro MaTepuaa;
- 0OHapyXeHO HEe3HaHHE YUCHHUKOM OOJIbIIeH Wik HauboJjee BaKHOM YacTH y4eOHOTo MaTepuaa;
- JIOTMYIICHBI OMTMOKU B OMPEICICHUN TIOHATUH, IPU HCIIOIH30BAHINH MATEMaTUYECKOW TEPMUHOJIOTHH,
B PHUCYHKax, yepTexax WM rpadukax, B BBIKJIAJKaX, KOTOPblE HE HUCIPABICHBI IOCIIE HECKOJIbKHX
HABOJSIIIIUX BOIPOCOB YUUTEIS.

KPUTEPWU 1 HOPMBI OIIEHKHM 3HAHUI, YMEHU 1 HABBIKOB OBYUYAIOIINXCS IO
I'EOMETPHMN.

1. Oyenka nucoMeHHbIX KOHMPOIbHBIX PAOOM 0OYUAIOUUXCA O 2E0OMEMPU.

OTBeT oLIeHUBAETCS OTMETKON «5», eciu:
- pa0OoTaBbINOIHEHANOIHOCTHIO;
- B JIOTMYECKHX PACCYXICHUSIX U 0OOCHOBAHUH PEIICHHS HET MPOOEIIOB U OITHOO0K;
- B PELICHUM HET MaTEeMaTHMYECKUX OIIMOOK (BO3MOKHA OJJHA HETOYHOCTh, OIIMCKA, KOTOpasi HE SIBJISIETCS
CJICZICTBHEM HE3HAHUS WM HETIOHUMAaHUs yIeOHOTO MaTepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIIUX CIIyJasx:
- paboTa BBIIOJHEHA MOJHOCTHIO, HO OOOCHOBAHWS INArOB PEIICHUS HEJOCTATOYHBI (€cIM yMEHHe
00OCHOBBIBATb PacCyKJCHHsI He SIBJIAJIOCH CIIELUAIbHBIM 00BEKTOM IPOBEPKH);
- JIONMyLICHHl OJJHAa OIMMOKAa WJIM €CTh JBa — TPHU HEJOYeTa B BBIKIAJIKaX, PUCYHKAX, YEPTEKaxX HIH
rpadukax (eciu 3TH BUJIbl pabOT HE ABJISIIUCH CIIEHUaIbHBIM 00BEKTOM IIPOBEPKH).

OrmMmerka «3» CTaBUTCS, €CIIN:
- JIONyIIeHo Oosee oAHOW OIMOKK WM Oosee OBYX — TPEX HEN0YETOB B BBIKIAAKAX, YepTeXax WIIU
rpadukax, Ho oOydaromuiics o0aanaeT 00sA3aTeIbHBIMA YMEHUSIMH I10 IIPOBEPSAEMOIl TEME.

OTMeTKa «2% CTaBUTCA, €CJIN:
- J0IYyHICHbI CYHICCTBCHHBIC OI_I_II/I6KI/I, IMoKa3aBIIMEC, YTO 06yanOIHHﬁCH HC 06naz[aeT 00s13aTeNbHBIMU
YMCHUAMU 11O JaHHOM TeMe B ITOJIHOM MeEpe.

Y4autenb MOXET MOBBICUTH OTMCTKY 3a OpI/Il"I/IHaJ'ILHLII\/’I OTBCT HAa BOIIPOC UJIK OPUTMHAJIIBHOC PCHICHUC 3a1a4U,
KOTOPBIC CBUACTCIBCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM pPa3BUTUU 06yqa10mer00ﬂ; 3a PCHICHUC Ooiee
CIIOKHOM 3aJadyM WM OTBET Ha OoJsiee CIOXKHBIN BOIIPOC, MPEATIOKCHHBIC 06yqa10meMyc;1 JOITIOJIHUTCIIBHO
IOCJIE€ BEITTOJHEHUS UM KaKUX-I1100 APyrux 33}13HI/II71.

themaz YCmHbIX omeemoe oﬁytmtomuxc;l no ceomempuu.

OTBET OLIEHUBACTCS OMMEMKOH «5», €CITU YICHHUK:
- TOJHO PAacKpBUI CoJIepKaHne MaTepuana B 00beMe, IpeIyCMOTPEHHOM MPOrpaMMOi U Y4eOHUKOM;
- H3JI0KWJII MaTceprall T'paMOTHBIM SA3BIKOM, TOYHO HCIOJB3Yyd MATCMAaTHUYCCKYIO0 TCPMHHOJIOTUIO U
CHUMBOJIMKY, B OIIPEAECICHHON JJOTHYECKON MOCIEI0BaTEIbHOCTH;
- MPaBUIbHO BHIIOJHWI PUCYHKH, YEPTEKH, TpapUKU, COMMYTCTBYIOLIUE OTBETY;



MIOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMM IpUMEpaMH, NPHUMEHSATh €€ B HOBOU
CUTYyallMu MPU BBIITOJIHEHUH IPOJEMOHCTPUPOBAJ 3HAHUE TEOPUM PAHEE M3YYECHHBIX COMYTCTBYIOIIMX
TeM, CHOPMHUPOBAHHOCTD U YCTOHYMBOCTH UCIOIB3YyEMBIX IPH OTBETE YMEHUHN U HABBIKOB;

OTBEYAJI CAMOCTOSITEIBHO, 0€3 HABOSIINX BOIPOCOB YUUTEIIS;

BO3MOXXHbI OJJTHA — JIB€ HETOYHOCTH IPU OCBEILEHUU BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJKaX,
KOTOpBIE YUEHUK JIETKO MCIPABUII IIOCIIE 3aMEYaHUs YUUTEIS.

OtBeT OLICHUBACTCS OMMEmMKOIL «4», €CJIM YOOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5», HO IIpH

9TOM HUMECT OJUH U3 HEJOCTATKOB:

B U3JIOKCHHUHU JONMYIICHBI HeOOJIbIIINE HpO6CHBI, HE UCKA3UBIICC MAaTEMATUYICCKOC COACPKAaHNE OTBETA,
AONYIICHBI OAWH — JBa HEAO0YCTA IMPHU OCBCIICHHMH OCHOBHOI'O COACpIKAaHHsA OTBCTA, MCIIPABJICHHBIC
IMOCJIC 3aMCYAHUS YUUTCIIA,

JOIMYIICHBI omuoOKa uian Oosee ABYX HCIOYCTOB IIPU OCBCIICHHU BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaJIKaX, JICTKO UCHPABJICHHBIC ITOCJIC 3aMCYaHUs YUHUTCIIA.

OTBeT OLIEHUBAETCS OMMEmMKOIl «3» CTaBUTCS B CIEAYIOIIMX CIy4asX:

HCIIOJIHO PaCKPBITO COACPKAHUEC MaTcpuaia (COI[Cp)KaHI/Ie HN3JI0KCHO Q)parMeHTapHo, HE BCCraa
HOCJ'IGI[OBEITCJ'ILHO), HO IIOKa3aHO 061uee IIOHUMaHHEC BOIPOCa W HTPOACMOHCTPHUPOBAHbBI YMCHU,
AOCTATOYHBIC IJI1 YCBOCHUS IIPOrpaMMHOT'0 MaTCpUaia;

HUMCINCh 3aTpyYAHCHHUA WM JOIMYLICHBI OIINOKK B OIIpCACIICHUHU MaTeMaTU4eCKOMN TCPMHHOJIOIUH,
YCPTEIKAX, BBIKJIIAJAKAX, UCIIPABJICHHBIC ITOCIIC HCCKOJIBKUX HABOAAIIMX BOIIPOCOB YUYUTCIIA,

YUCHUK HE CIIPAaBUJICA C NMPHUMCHCHUCM TCOPHU B HOBOM CUTyalluu IIPpU BBIIOJHCHHU IMPAKTHYCCKOI'O
3aJaHus, HO BBIITOJIHWII 3aJaHUA 00513aTeIbHOrO YPOBHA CJIOXHOCTH 110 IIaHHOfI TEMCE,

Ipru 10CTAaTOYHOM 3HAHHU TCOPCTUUCCKOTIO MaTCpHaia BLIABICHA HEAOCTATOYHAA C(l)OpMHpOBElHHOCTI:
OCHOBHBIX YMeHI/Iﬁ 1 HAaBBIKOB.

OmmemKa «2» CTaABUTCS B CICAYIOMUX ClIydasax:

HE PacKpbITO OCHOBHOE COJIepyKaHue y4eOHOro MaTepuaa,;

oOHapy’KeHO He3HaHHWE YYEHUKOM OoJiblIel Win HanboJiee BaKHON YacTH yueOHOro MaTepuana;
JIOMYIIEHbI OIMOKU B ONPEAETICHNN MOHATUH, IPH UCIOJIb30BAHUU MAaTEMAaTUYECKON TEpMHUHOJIOIHUHY,
B PHUCYHKax, yepTexax WM rpadukax, B BbIKJIaJKaX, KOTOpPbIE HE HUCIPABJIECHbI I0OCIIE HECKOJIBKHUX
HAaBOJSIIUX BOIIPOCOB YUUTEIIS.



