Jannas pabovas mporpamma paspabortana mis yuyamuxcs 11 kimacca peanusyercs Ha OCHOBE
CIICIYIOINX HOPMAaTHUBHBIX JJOKYMEHTOB:

1.3akon «O0 obpazoBanuu » Poccuiickoit denepannn
2.®I'OC cpennero obmiero oopazoBaHus
3.IlpumepHas mporpaMma cpeiHero oomero oopa3oBaHus Mo MaTeMaTHKE.

4 Ilporpammsel 1o anredpe ¥ Havajgam MareMmarudeckoro aHaiuza. 11 kmacc /II.A.AnumoB,
IO.M.Komsirun,  FO.B.CumopoB,  M.B  TkaueBa wu  ap./COopuuk. IIporpammsl
00111e00pa3oBaTeNIbHBIX YUpSKIeHUH. AnreOpa n Havana aHaimsa. 10-11 kmacc. CocTaBUTENb
Bypmuctposa T. A.— M: «IIpocseuienue», 2009

5.IIporpamma no reomerpun (6a30BbIid U podmIbHBIA ypoBHH). 11 kmace / Atanacsu JI.C,
byry3o B.®., Kamomuer C.b. u nap. Coopuuk. IIporpammbl o0061eo0pa3zoBaTenbHbIX
yupexaenuii. ['eomerpus. 10-11 xmacec. CocraBurens bypmucrpoBa T. A— M:
«ITpocsemienuen, 2010

CornmacHo ®epepanbHOMY 0a3MCHOMY yYeOHOMY IUTaHYy Il  0Opa3oBaTENbHBIX
yupexnenuit Poccuiickolt @epepanuu ans 0043aTeNbHOTO M3y4eHUS MaTeMAaTUKU Ha JTarie
cpeaHero oOmero oOpa3oBaHHA B COIMAIBHO-DKOHOMHYECKOM TPOQHIE, TEXHOJIOTHUECKOM
npoduiie OTBOAUTCS 6 YaCOB B HEACHIO NpH 34 HelelbHOH padoTe.

Conaepxanue.
1. TlosicuutenbHas 3amucka.
2. Conepxanue TeM y4eOHOTo Kypca.
3. YueOHO-TeMaTUYECKUH TUIaH.
4. TpeboBaHUS K YPOBHIO MMOATOTOBKH BBHITYCKHUKOB.
5

Kputepun 1 HOpMBI OIIEHKM 3HAHWN, YMEHMH M HaBBIKOB OOy4arouiuxcs 1o aiaredpe u
HayaJlaM aHajin3a

6. Jlureparypa Ui ydalluxcsi U yUUTENs.

7. Tlpunoxenwue:
-KaJIEHJapHO-TEMaTUYECKOE IIJIaHUPOBAHMUE;
-KOHTPOJIbHO-U3MCPUTCIIbHBIC MaTCPpHUAJIbI.

1. TlosicHUTEIbLHAA 3ANMMMCKA

Crartyc 10KyMeHTa
Jannas pabouas mporpaMMa OpHEHTHpOBaHa Ha yvammxcs 11 Kkiacca colUanbHO-
HYKOHOMHYECKOTO M arpOTEXHOJIOTHYECKOTO Mpoduieil U pearn3yercss Ha OCHOBE CIIEAYIONINX
HOPMAaTUBHBIX IOKyMEHTOB:

1. 3axon «O06 obpazoBanuu » Poccuiickoii @eneparuu

2. ®I'OC cpennero obmero oopazoBanus. MaremaTuka

3. Tlpumepnas mporpamma cpemHero oodmiero obpa3oBanus mo maremaruke. [IpodunsHbrii
YPOBCHB.

4. Tlporpammsl o anrebpe W HavaisaMm MaTeMaTudeckoro ananusa. 11 kmacc /I.A.AnmuMoB,
IO.M.Konsirun, FO.B.CumopoB, M.B  Txauesa wu  ap./COopuuk. IIporpamMmer



001eo0pa3oBaTeNbHBIX yUpekaeHH. AnreOpa W Havama adanmusa. 10-11 kmacce.
Cocrasutens bypmucrposa T. A.— M: «IIpocemenue», 2009

[Tporpamma no reomerpuu (6a30BbIii 1 podubHBIN ypoBHH). 11 Kkitacc / Atanacsn JI.C,
byry3os B.®., Kamomiies C.b. u ap. Coopuuk. IIporpammsr o6mieoOpa3zoBaTeaIbHbBIX
yupexaenuii. I'eomerpus. 10-11 xmacc. CocraButens bypmuctpoa T. A.— M:
«ITpocsemiennen, 2010

OO6pazoBarenbHast mporpamma u yueOnsii ian [ BOY muneit No299

®enepalibHbII EpeYeHb YUEOHUKOB, PEKOMEHI0BaHHBIX MUHUCTEPCTBOM IIPOCBEIICHHUS
PO®.

OO61as xapakTepucTHKa y4eOHOTo peameTa

B mnpoduibHOM Kypce coaepkaHue o00pa3oBaHUs, MPEICTaBICHHOE B OCHOBHOHM IIKOIE,
pa3BUBAETCS B CICAYIONIUX HAMPABICHUSIX:

Hean

cHCTeMaTH3alusl CBEACHUH O uuciiax; (GOpMHUPOBAHWE TPEACTABICHUN O pPaCIIMPEHUH
YHUCIOBBIX MHOXECTB OT HATypalbHBIX 10 KOMIUIEKCHBIX KaK CII0CO0€ MOCTPOEHHUs
HOBOI'O MAaTE€MaTHYeCKOro ammapara Al pPeUIeHHs 3a1ad OKPYXKAIoLEro Mupa Hu
BHYTPEHHHUX 3a]1a4 MaTeMaTHKHU; COBEPLICHCTBOBAaHUE TEXHUKHU BBIYUCIICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKHU ajireOpanyecKux MpeoOpa3oBaHUM, pEIIECHUs
YPaBHEHUM, HEPABEHCTB, CUCTEM;

cucTeMaTH3alMs M paclIMpeHHe CBEJSHHM O (YHKUHUAX, COBEPLICHCTBOBaHME
rpaguyeckux  yMEHHMH; 3HAKOMCTBO C OCHOBHBIMM HUJESIMH U  METOJaMU
MaTeMaTHYeCKOro aHaiau3a B OO0bEME, MO3BOJISAIOIIEM HCCIEeIOBaTh 3JEMEHTapHbIE
(GYHKIIMM M peniaTth NpocTellne reoMeTpuyeckue, Gu3nieckue u Apyrue mpuKiaJHble
3a/1a4u;

paciIMpeHre CHCTEMbl CBEIEHHH O CBOWMCTBAaX IUIOCKUX (QUIYp, CHUCTEMaTHYECKOe
U3Yy4YEHUU  CBOMCTB  INPOCTPAHCTBEHHBIX  TE€I, PAa3sBUTHE  MPEACTABIECHUH O
F€OMETPUUYECKUX U3MEPEHUSX;

pa3BUTHE TIPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KaIOIIIeM MHPE;

COBCPHICHCTBOBAHUEC MATEMATHUYCCKOI'0 pasBUTHUA A0 YPOBHA, MMO3BOJIAIOIIETO CB060)IHO
MMPUMCHATH U3YUCHHBIC (I)aKTBI U MCTOJLI IIpU PCHICHUM 3a/1a4 U3 pa3IMYHBIX PAa31CJIOB
KypcCa, a TaKKC UCITI0JIb30BaTh UX B HCCTAHAAPTHBIX CUTYyallUAX;

dbopMupOBaHUE CIIOCOOHOCTH CTPOUTH W HCCIENOBaTh MPOCTEHINNE MaTeMaTHYeCKHE
MOJICNIA TIPH PENICHUH MPHUKIIATHBIX 33/1a4, 3a/1a4 U3 CMEXHBIX JUCIUIUINH, YIyOaeHne
3HaHUA 00 OCOOEHHOCTSAX MPUMEHEHHs] MaTeMAaTHYECKUX METOJIOB K HCCIICTOBAHHIO
MIPOIIECCOB U SIBJICHUH B TIPUPOJE U OOIIECTBE.

W3yueHre MaTeMaTUKH B CTapIlei MIKoje Ha MPO(UILHOM YPOBHE HANPABICHO HA JOCTHXKEHHE
CIEAYIOUIUX LETIEH:

* ¢opMupoOBaHMe TIPECTABICHUN 00 UAESIX M METOJaX MaTeMaTHKH; O MaTeMaTHKE KaK YHH-
BEPCAJILHOM SI3bIKE HAYKH, CPEJCTBE MOJEINPOBAHMS SIBJICHUI U MPOLIECCOB;



¢ OBJIaACHHUEC YCTHBIM U IMCbMCHHBIM MAaTEMAaTUYCCKUM SA3BIKOM, MATCMATHYCCKUMU 3HAHHUAMU U
YMCHUSIMU, HGO6XOI[I/IMLIMI/I AJI1 U3YyYCHUS IIKOJIbHBIX €CTCCTBCHHO-HAYYHBIX AWCIUIUIAH, OJIU
IMPOAOIZKCHU A O6paSOBaHI/IH 1 OCBOCHHA H36paHHOﬁ CIICUAJIBHOCTH Ha COBPEMCHHOM YPOBHE;

* pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, AJITOPUTMHYECKOH KYyJIbTYpBl, IPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, Pa3BUTHE MAaTEMATUYECKOTO MBIIUICHUS! U HHTYULIUU, TBOPUECKHU: CIIOCOOHOCTEH
Ha YypOBHE, HEOOXOAMMOM IS TPOAOJDKEHUS O0Opa3oBaHMS M JUII  CaMOCTOSITEIbHOM
NEeSITeIPHOCTH B O0JIACTM MaTeMaTHKH W €€ NPWIOKEHHH B Oyaymed mnpodeccHoHaNbHOMI
JeATENIHOCTH;

* BOCIUTAHME CPEJICTBAMH MATEMaTUKU KYJIbTYpbl JIMYHOCTHU: 3HAKOMCTBO C HCTOpHUEH
pa3BUTHS MaTEeMaTHKH, OSBOJIOIMEH MaTeMaTH4YeCKHX UAeH, MNOHUMaHHE 3HAYUMOCTHU
MaTEMAaTHUKH /17151 OOIIECTBEHHOT'O Iporpecca.

3agaum, pemaemble Ipy peanu3anuu padodeil IporpaMmbl:

1. - cuctemaruzanus CBEACHUN O YKCIaX; H3y4YeHUE HOBBIX BUIOB YHCIOBBIX BHIPAKEHUN U
(dbopMys; COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB W BBIYMCIHUTEIBHON KYJIBTYpHI,
pacIIMpeHHe W COBEPIICHCTBOBAHHME aJIreOpanyecKkoro ammapara, cq)opMHUpPOBAHHOTO B
OCHOBHOM IIIKOJI€ ¥ €0 MPUMEHEHHUE K PEHICHUI0 MATEMATUUYECKUX M HEMAaTEMaTHYECKUX
3a/1ad4;

2. - paclIMpeHHe U CHUCTeMaTH3alus OOLIMX CBEACHUH O (PYHKUUSAX, MONOJIHEHUE Kiacca
U3ydaeMbIX (YHKIHNA, WJUTIOCTPALUS IUPOTHl MPUMEHEHUS (PYHKIUH Ui OMUCAHUS H
U3Yy4YEHUS PEAIbHBIX 3aBUCUMOCTEM;

3. - W3y4YeHHE CBOWCTB TPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBAHUE YMEHHS MPHUMEHSThH
MOJIyYCHHBIE 3HAHUS UL PELICHUS TPAKTUYECKUX 3a/1a4;

4, - pa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUUYCCKUX 3aKOHOMCPHOCTAX B
OKpYyKaromeM MHUPE, COBEPIICHCTBOBAHNEC NMHTCIVICKTYAJIBHBIX U PCYCBBIX YMGHI/II\/'I myTeM
O6OFaH_IeHI/I$I MaTeMAaTUYCCKOTI'O A3bIKa, PAa3BUTHUS JIOTHYCCKOTI'O MBIIIIJICHUS,

5. - 3HaKOMCTBO C OCHOBHBIMU NaCIMH 1 METOJaMU MaTEMAaTHYCCKOI'O aHaJIn3a.

Mecro npenmera B yueOHOM IIJIaHE

PaGouass  mporpamma  OpHEHTHPOBaHA HA  HCHOJIb30BaHME  Y4eOHO-MeTOANYECKHX
KOMILIEKCOB!

1. Amrebpa u Havalma MaTeMaTHYeCKOro aHaiu3a. YueOHuk a1 11  kiaccoB
o0mieo0pa3oBaTeabHbIX  OpraHu3aluid: 0a30BbIH M yIIyOJIGHHBIM  ypoBeHH /
FO.M.Konsrun, M.B.TkaueBa u ap../ M.: [Ipocsemenue, 2021.

2. Anrebpa m Hayaja MaTeMaTH4ecKoro aHanm3a. Temarmyeckue TecThl. 10-11 kmaccer. /
TxaueBa M./ M.: [Ipocsemenue, 2012.

3. Teomerpus, 10-11. YueOHMK a1 001Ie00pa3oBaTEIbHBIX YUpEXACHUIH: 0a30BBIA U
npopwieHeid  ypoBHH/ JI.C.ATtanacsH, B.®.ByryzoB, C.b.Kamommes wu np.—18-¢
uznanue./ M.: [Ipocsemenne, 2020

4. Jlupaktuyeckue Marepuansl o reomerpun s 10-11 k. /3uB b.I'., Metinep B.M./ M.:
ITpocsemenue, 2001

5. 3amaum mo reomerpuu s 7 — 11 kmaccos. /b. I'. 3uB, B. M. Meiinep, A. I1. baxanckwii./
M.: IIpocemenue, 2003.



6. Uzydenue reomerpuu B 10—11 kmaccax: kaura mis yuutens. /Caaksa C. M. , byTty3oB
B. @./ M.: [Ipocsemenue, 2003.

®opMbl OpraHu3anvu y4e0HOro nmpouecca: HHIUBUyalbHblE, IPYNIIOBbIC, NHIUBUIYAIbHO-
IpyNIoBsle, PpOHTANbHBIE, KIACCHBIE U BHEKIIACCHBIE.

@opMbl KOHTPOJISI: CAMOCTOATENIbHAs paboTa, KOHTpoJibHasg paboTa, TecT, paboTa 1O
KapTOYKaM.
Texnuueckue cpeacTBa 00y4eHUs1: KOMIIBIOTEP, MEAUANPOCKTOP, HHTEPAKTUBHAS JOCKA.

2. CopnepxaHnue TeM yaeOHOTo Kypca

Tema 1. «IloBTOpeHne Kypca ajaredopbl 1 HayaJa anaau3a 10 kiacca»
Ocnoenas yenwp: [1oBTOpUTH Kypc anreOpsl M Hauaa MaTeMaTH4ecKoro aHaiausa 3a 10 kiacc.

Pazoen mamemamuru. Ckeosnan nunus
e Uncia 1 BEIUUCIIEHUS
o  @DyHKIMHK

Ooba3amenvHblil MUHUMYM COOEPIHCAHUA 00PA306AMENLHOT 001ACIMU MAMEMAMUKA
o JlelCTBUTEIbHBIE YUCIIA.
o Crenennas (QyHKIHSA, €€ CBOWCTBA U IpaduK.
o Iloka3zarenbHas QyHKIMS, €e CBOICTBA U rpaduK.
e Jlorapudgmuueckas pyHk1us, ee CBOWCTBA U rpaduK.

Tpeﬁona}mﬂ K MaTeMaTH4eCKoil oAr0TOBKeE

Ypoeenv ooazamenvnoii noozomoesxu ooyuarouecocs
e VYMeThb pemaTh HECJIOXKHbIE anreOpanyeckue, HppalUOHANbHbIE, MOKa3aTeIbHbIE,
JorapupMuyecKre, TPUTOHOMETPUYECKUE YPABHEHH S, HEPABEHCTBA U UX CUCTEMBI.
e 3HaTh CBOWCTBa CTEMEHHOM, MOKa3aTelabHOH, jorapugmuueckod (GyHKIMA U YMETb
CTPOUTH UX I'paUKH.

Ypoesenwv 6o3morncnoii noocomosxku odyuarouiezocs
e VYMmerb pemarh anredpandeckue, UppaloOHANbHBIE, TOKa3aTeNbHbIE, JOorapu(GMUIEeCcKUe,
TPUTOHOMETPUUECKHUE YPABHEHMSI, HEPABEHCTBA M UX CHCTEMbI, MPUMEHSS pa3IUdHbIe
METO/Ibl X PELICHUH.
e 3HaTh CBOIMCTBAa CTENEHHOW, MOKAa3aTENbHOM, Jorapupmuueckod (yHKIUNH U yMETh
CTPOUTH UX IpaduKu. YMETh NPUMEHTh CBOICTBAa (DYHKIMHA NMPH PEIIEHUH pPa3IUYHBIX
3ajad.

Tema 2. « Tpuronomerpuyeckue QpyHKIUUM»
OcHnoenaa uenv: U3y4UTh CBOMCTBA TPUTOHOMETPHUUECKUX (YHKUUH, HAYYUTh YyYallluXCs
OPUMEHSTh 3TH CBOWCTBA NMPHU PEIICHUH YPaBHEHUH M HEPABEHCTB, HAYYUTh CTPOUTH TpaduKu

TPUTOHOMETPUUECKUX (PYHKIIMA.

Pazoen mamemamuru. Ckeo3nasn nunus
o  @DyHKIMHU

Oobsa3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306aMETbHOU 00ACMU MAMEMAMUKA



OO6nacth onpeesieHns] TPUTOHOMETPUUYECKUX () YHKITHMA.
MHOXeCTBO 3HAUE€HHH TPUTOHOMETPUYECKHUX (PYHKIIUH.

UeTHOCTh, HEYETHOCTD, IEPUOIUIHOCTh TPUTOHOMETPUIECCKIX (DYHKITUH.
CBoiicTBa (QyHKIHI y=cosx, Y=SIiNX.

I'paduku GyHKIHE y=cos X, y=SIiNX.

CgoiicTBa ¢pyHkunu y=tgx

I'padux Gynkimm y=tgx.

TpeOoBaHMsI K MATEeMATH4€CKOM NMOATO0TOBKE

Yposeenv o6azamenvnoii noozomosxku oodyuarouwecocs

HayuuTtbcst HaXoauTh 00J1aCTh OMPEICICHHSI TPUTOHOMETPHYCCKHUX (DYHKITUH.
Hay4uTbcst HAXOUTh MHOYKECTBO 3HAUECHUI TPUTOHOMETPHUYECKUX (DYHKIIUH.

Hayuutbest onpenensiTh 4€THOCTh, HEUETHOCTh, MEPUOJUIHOCTh TPHUTOHOMETPUUYECKUX
GbyHKIHIA.

3HaTb CBOWMCTBA TPUTOHOMETPUUYECKUX KO’ y=Cosx, y=smnx, y=Igx u
p p YHKIT

YMETh CTPOUTH UX TPa(UKH.

YPOGBHb 6O3MOIICHOU NOO2OM 0K oﬁyuammezoc;l

Hayuntbcss  HaxoguTh  00JIacTb  OMpENENeHUST U MHOXKECTBO  3HAUYCHUU
TPUTOHOMETPHUECKUX (PYHKIIHI B 00JIee CIIOKHBIX CIyYasiX.

HayuuTbcsi onpenenarb 4eTHOCTb, HEUETHOCTh, NMEPUOJUYHOCTh TPUTOHOMETPUUYECKUX
3 3
¢GyHKIMH B O0Jiee CIIOKHBIX CIydasX.
3HaTh CBOMCTBA TPUTOHOMETPHUYECKHX kit 2 C00 X Y TSI Y =1lgx "
Tp P YHKL,
YMETb CTPOUTH UX IrpaUuKu. YMETh BBINOIHITH IPe00pa3oBaHus rpaduKoB.

OTUCBIBATh MO TPaQUKy U B npOCMENMUX cay4asax no gopmyne NOBEJEHUE U CBOICTBA
TPUTOHOMETPUUECKUX (QYHKIMH, HAXOAUTh MO Trpa@uKy QYHKIMH HAUOOJbIINE WU
HAauMEHBIINE 3HAYCHUS;

Hcnosab30BaTh npuoOpeTeHHbIE 3HAHUSL M YMEHHUSI B NPAKTHYECKOH [esiTeJIbHOCTH W
NMOBCEeIHEBHOM KU3HHU JJIA.

NPaKTUYECKUX  pacuyeToB 1o  ¢opMmynaM, BKIodas (opMysbl, CoAepKaliue
TPUTOHOMETPUYECKHE (QYHKIMHM, UCHOIb3Yys MpPH HEOOXOIUMOCTH  CIPAaBOYHBIE
MaTepHuaJibl U IPOCTEUIINE BBIYUCIUTEIIBHBIE YCTPOMCTBA.

Hayuutcs omnpenenarts cBoicTBa OOpaTHBIX TPUTOHOMETPUYECKMX (QYHKIMA U
BBINOJIHATH 3CKU3bI UX TPaUKOB, UCIIONB3Ys ITH CBOMCTBA.

Tema 3. «MeToa KOOPAMHAT B MPOCTPAHCTBE).

OcHoenasn ueinb — C(I)OpMI/IpOBaTB YMCHHA YydallluXCsAd MNPUMCHATH BCKTOpHO-KOOp)lI/IHaTHHﬁ
METO/ K pCIICHUIO 3aJa4 Ha BBIYMUCICHUC YTJIOB MEXKAY IMMPAMBIMHA U IIJIOCKOCTAMU U paCCTOﬂHI/Iﬁ
MCKAY ABYMSA TOYKaMH, OT TOYKHU OO IMJIOCKOCTH.

Paszoen mamemamuru. Ckeo3nas i1unus

I'eomeTpus

Ooa3amenvHblil MUHUMYM COOEPHCAHUA 00pPA306AMEIbHOU 001ACMU MAM EMAMUKA

[TpstmoyronbHast cucTeMa KOOPAMHAT B IPOCTPAHCTBE.



Koopaunatsl BekTopa.

CBs3b MeXly KOOPAMHATAMHU BEKTOPa U KOOPAWHATAMU TOYEK.
IIpocreiimue 3axa4u B KOOPAUHATAX.

Yrois Mexay BEKTOPaMH.

Brruncnenue yrioB MEKIy HPSIMBIMU U TUIOCKOCTSIMM.

JIBMKEeHUS

TpeOoBaHNsI K MATEMATHYECKOI NMOATOTOBKE

Ooba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETIbHOU 00NACMU MAMEMAMUKA

3HaTh M YMETh NMPHUMEHATH (OPMYIBI KOOPIMHAT CEPEIHHBI OTPE3Ka, JUIMHBI BEKTOpa
yepe3 ero KOOPAMHATHI, PAacCTOSHHUE MEXAy ABYMS TOUYKaMH, (OpMYIy CKaJIIPHOIO
IIPOU3BEICHUS;

YMETh CTpPOMTH TOYKM B IPSAMOYIOJBHOM CHCTEME KOOpAMHAT IO 3aJaHHbIM €€
KOOPJHMHATAM M HaXOAWTh KOOPAUHATHI TOUYKHU B 33/IaHHON CUCTEME KOOPJIMHAT;

Pemars npocreiinme 3a1a4u B KOOpAMHATAX;

Haxoauts yron Mexay BEKTOpaMH 110 UX KOOpAUHATAM.

Yposenwv 603moorcnoit noozomoexku odyuarowezoca

BBIUuCIATE yribl MEXy OIPSIMBIMU U TJIOCKOCTSIM;

Crtpoutb cuMMeTpUYHBIE (PUTYPBI;

[TpyuMeHATh KOOPAMHATHO-BEKTOPHBIN METOJ JUIsl BBIYMCIICHUSI OTHOLIEHHM, PACCTOSHUM,
YTJIOB.

Tema 4. «IIpon3BoaHasi U ee reOMeTPUYECKHIA CMBICII»

Ocnoenasa yenv: BBecTH NMOHATHE TPOU3BOJHON; HAYYUTh HAXOAUTh IPOU3BOHBIE C TOMOIIBIO
bopmyn nquddepeHIMpoBaHUs; HAYYUT HAXOJUTh ypaBHEHHUE KacaTeabHOM K rpaduky pyHKIUH.

Pazoen mamemamurxu. Ckeosnasn aunus

DyHKIMHU

Ooa3amenvHblil MUHUMYM COOEPHCAHUS 00pPA306AMENbHOU 001aCMU MAMEMAMUKA

[TonsiTrie o mpezene U HeMPEPHIBHOCTH (DYHKIIUU.
IIpousBognas. PU3NYECKUN CMBICT TPOU3BOJIHOM.
Tabnuira mpou3BOIHBIX

[Ipon3BoHAS CyMMBI, TPOU3BEICHUS U YACTHOTO ABYX ()YHKIIHIA.
I'eomeTpuyeckuil CMBICT TPOU3BOIHOM.
YpaBHEHHE KacaTeIbHOM.

TpeOoBaHMsl K MATEeMATH4€CKOM MOAT0TOBKE

Ypoesenwv o6azamenvnoii noocomosxku ooyuarouiezocs

[ToHnMaThP MEXaHUYECKHUI CMBICI IPOU3BOIHOM.

HaxoauTb npou3BoiHbIE 371EMEHTAPHBIX (PYHKIIMMA, TOJIB3YSACh TaOIUIIEH MPOU3BOIHBIX.
Haxomute  mpou3BOMHBICE  SJIEMEHTAPHBIX  (DYHKUIMN, TMONB3yACh  MpaBHIAMHU
nuddepeHIpoBaHus.



e [loHMMaTh reOMETPUUYECKUNA CMBICI IPOU3BOIHOM.

Ypoesenwv 603morncnoii noocomosxku odyuarouiezocs
e OBnageTh NOHATUEM MPOU3BOAHON (BO3ZMOMXKHO HA HATJISAHO-UHTYUTUBHOM YPOBHE).
e YCBOUTH MEXaHMYECKUM CMBICI MPOU3BOJHOM
o OcBouts TexHHUKY AudepeHunpoBaHus.
e  YCBOUTH FT€OMETPUYECKUI CMBICI TPOU3BOIHOM.

Tema 5. «IIpuMeHeHHe POU3BOIHOM K HCCIeI0BAHNIO PyHKIMIN»

Ocnosnasa uens: [lokazaTh BO3MOXHOCTH MPOU3BOAHOW B MCCIICIOBAHUM CBOMCTB (YHKIIUHA U
MOCTPOCHHUHU UX TPAPHKOB.

Pazoen mamemamuru. Cxkeosnan nunus
o  ODyHKIMHU

Ooba3amenvHbIIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOI 001ACIMU MAMEMAMUKA
e HccnenoBanue CBOMCTB (QYHKIHUU C TIOMOIIIBIO IPOU3BOTHOM.
o HaxoxneHnue npoMexyTKOB MOHOTOHHOCTH.
o Haxoxnaenue sxcTpeMyMoB (QyHKITHH
o Iloctpoenue rpagukoB GyHKIIMIA.
e Haxoxnenue HanOOJIBIINX U HAUMEHBIINX 3HAYCHUN.

Tpeﬁona}mﬂ K MaTeMaTH4eCKoil IoAr0TOBKeE

Ypoeenv ooazamenvnoii noozomosxu ooyuarouecocs

o IIpumeHsTH IPOU3BOIHBIC VIS UCCIIEOBaHUS QYHKIIUI HAa MOHOTOHHOCTh B HECJIOKHBIX
CIIyJasix.

o IIpumeHsTH MPOU3ZBOJHBIC AJST UCCIENOBAHUS (DYHKIHUNA HA IKCTPEMYMBI B HECIOKHBIX
CIIyJasix.

o [IpumeHsATH MPOU3BOMAHBIE IJIA UCCIENOBaHUS (PYHKUIUNA M MOCTPOCHHS UX TpadUKOB B
HECJIOKHBIX CITydasXx.

o IlpumeHsTH MPOW3BOMHBIC IsI HAXOXKACHUS HAaWOONBIIMX W HAWMEHBIIMX 3HAUYCHUUN

byHKIUM

Ypoesenwv 6o3morncnoii noocomosxku odyuarouezocs
e Hayuutbcs npumensats auddepeHnranbHOe HMCUYUCICHHWE s HMCCIeNOBaHUS
AJIEMEHTAPHBIX U CIOXKHBIX (DYHKIIMI ¥ TOCTPOCHUS UX TPadUKOB.
HCIOJb30BATh NMPUOOPETEHHbIEe 3HAHUSA W YMEHHMSl B NPAKTHYECKOH JeATeIbHOCTH W
NMOBCEeIHEBHOM KU3HM JJIs1:
e pelIeHUs MPUKIAJHBIX 33/1a4, B TOM YHCIIE COIUATBHO-DKOHOMUYECKUX U (PUIUIECKUX,
Ha HanOOJIbIIINE ¥ HAUMEHBIITNE 3HAYEHN S, Ha HAXO0XK/IEHUE CKOPOCTH M YCKOPEHHUSI.

Tema 6. «InJuHAP, KOHYC U HIAP».

OcHnosnaa wuenvb — JaTh y4YallUMCA CHUCTEMATUYECKHE CBEIEHHA 00 OCHOBHBIX Telax U
MOBEPXHOCTSX BpallleHUs — IUIUHJIpE, KOHYCe, cdepe, 1mape.

Paszoen mamemamuru. Ckeo3nas a1unus
e ['eomerpus

Oosa3amenvHblilt MUHUMYM COOEPHCAHUSA 00PA306AMEIbHOI 001ACMU MAMEMAMUKA



o Tlonstue nunuuapa. [lnomans NOBEpXHOCTH HUIUHAPA.

o IlonsaTtue xonyca. Ilnomans MOBEpXHOCTH KOHYCA. Y CEYEHHBIA KOHYC.
e Cdepa u map. YpaBHenue cepsl.

o Bzaumnoe pacnonoxenue cepsl U IOCKOCTH.

o KacarenpHas miockocTsb K cdepe.

e IImomans cdepsr.

TpeﬁoBaHnﬂ K MaTeMaTH4eCKoil IOAr0TOBKeE

Ypoeenv o6azamenvnoii noozomoesku ooyuarouecocs
e 3HaTh U yMETb NPUMEHATH (HOPMYIbI JUIsl BHIYMCICHUS IUIOIIAAeii OOKOBOW M TOJHOMN
NOBEPXHOCTEH IWIMHApA; [ BBIUUCICHHS IUTOm[afell OOKOBOW M IOJIHOU
MOBEPXHOCTEN KOHYCaA U YCEUYEHHOTO KOHYCa;
e PemaTh 3a7aun Ha BBIYUCIIEHUE TUIOMIAIU CHEPBI.

Yposenwv 603moocnoit noozomoexku odyuarouiezoca
o Pemarpe 3amaun Ha HAXOXIEHUE AJIEMEHTOB M IUIONIAJIEW MOBEPXHOCTH LMWIMHIpA M
KOHYCa.
Tema 7. « AHTETpaI»

Ocnosnan yenv: O3HAKOMUTH C TIOHSATHEM HWHTETpajia U HMHTETPHUPOBAHUEM KaK OIEpaIUCi,
obpatHO auQPEpEeHINPOBAHUIO.

Pa3zoen mamemamuxu. Cxkeo3nasn aunus
o  ODyHKIMHU

Oba3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00NACMU MAMEMAMUKA
o IlepBooOGpa3nas.
o [IlIpaBuia HaxOXJEHHS MTEPBOOOPA3ZHBIX
o [lmomanas KpUBOIMHENHOW TpaICIUK.
e Brluncrienue HHTETpaioB.

TpeOoBaHusi K MATEMATHYECKOH MOATOTOBKE

Ypoeenv o6azamenvnoii noozomoexu ooyuarouecocs
e Hayuurtbcsa HaxoauTh epBoOOpa3HbIE, MOIB3YICH TAOIHUIIEH TEPBOOOPA3HBIX.
o Hayuutbcs BEIYUCIATH MHTETPAIbl B IPOCTHIX CIIydasX.
o HayunTtbcs HAXOQUTH TUIONIAAb KPUBOJIMHENHONW TpaNeUN.

Ypoesenwv 603morncnoii noocomosxku odyuarouiezocs
o OCBOUTH TEXHUKY HaXOXXICHUS IEPBOOOPA3HBIX.
e YCBOUTbH T€OMETPUYECKNN CMBICII HHTETPAJIA.
e OCBOUTbH TEXHUKY BBIUYUCIIEHNS NHTETPAIOB.
e Hayuutbca HaxoauTh muomaau Guryp B 60s1ee CI0KHBIX CIIydasx.

Tema 8. «O0LEMBI TET».

OcHnosHasn Uejib — BBCCTHU IIOHATUC o0beMa Teaa U BEIBECTHU (bOpMy.]'IBI JJIs1 BBIYMCIICHUSA 00BEMOB
OCHOBHBIX MHOT'OI'PaHHUKOB U KPYIJIBIX TCJI, ©3YUCHHBIX B KYpCC CTCPCOMECTPHUU.

Paszoen mamemamuru. Ckeo3nas i1unus
e ['eomerpus



Oobsa3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306aMENIbHOU 00ACMU MAMEMAMUKA
e [lonsTue o6néMa.
e O0BEM NPSIMOYTOJIBLHOTO Napajieenunesa.
e OO0BEM NPAMOI MPU3MBL.
e OO0bBEM HHIMHIpA.
e OO0BEM MUpaMuIbL.
e O0bEM KOHYCA.
e OO0bBéM mapa.
e OOBEM MIAPOBOTO CETMEHTA, MAPOBOTO CJIOS M MIAPOBOTO CEKTOpA.

TpeﬁoBaHnﬂ K MaTeMaTH4eCKoil MoAroToBKe

Ypoeenv o6azamenvnoii noozomoesxku odyuarouecocs
e YMeTh HAXOJUTh 00BEM MPSIMOYTOJIILHOTO NapajuieenuIe1a, MPU3Mbl, TUPAMUJIbI;
e VYMeTh HaXOUTh 00BEM LIMIIMHIPA, KOHYCA, 111apa;

YPOGBHb 6O3MOIICHOU NOO2OMOBKU 06ylmlomezoc;l

e VYMerTb pemiarh 33a4M Ha BBIYMCIEHUE 00BbEMA MPU3MBI, TUPAMUbI, WINHAPA, KOHYCa
U 111apa;

e 3HaTh CIOCOO BBIYUCIECHUS 00BEMOB TEJ C IOMOIBIO ONPEIIEHHOIO HHTErpaa;

o Ilpumenste ¢GopMmynbl AJii HaXOXAEHHUS O0bEMa HAKJIOHHOW MPHU3MBL, YCEUEHHOMH
NUpaMUJbl;, YCEYEHHOIO KOHYCAa; ILIAPOBOIO CJIOSA, IIAPOBOIO CErMEHTA, ILIapOBOIO
CEKTOpa MpH pELICHUH 3a/a4;

o Ilpumensats Gpopmyny riomamy chepsl Npu pelIeHu  3a1ay.

Tema 9. «JueMeHTBI MaTeMATHYeCKOH CTATHCTHKHM, KOMOMHATOPMKH M TEOPHH
BEpPOSITHOCTE»

OcHosénaa wyenv: pa3sBUTh KOMOMHATOPHOE MBIIIJICHUE YYallUXCs; O3HAKOMHUTb C TeOpuel
COEMHEHUH (KaK CaMOCTOSITEJIbHBIM pa3/ielioM MaTeMaTUKU M B JallbHEHIIeM — C anmapaToM
pelIeHus psjla BEpOSITHOCTHBIX 3aj]1ad); 000cHOBaTh (popmyiny OuHoma HeroToHa chopmupoBath
MOHATHE BEPOSTHOCTH CIyYailHOrO HE3aBUCHUMOIO COOBITHS; HAay4uTh pelaTh 3ajadyd Ha
MIPUMEHEHHE TEOPEMBI O BEPOSTHOCTH CYMMBI JIByX HECOBMECTHBIX COOBITHM M Ha HaXOXJIEHUE
BEPOSTHOCTH MPOU3BEACHHUS ABYX HE3aBUCHMBIX COOBITHI, MATEMAaTHUECKON CTAaTUCTHKHU.

Pazoen mamemamuku. Ckeo3nasn aunus
e Upcia ¥ BEIMHUCIECHUS.
e MHoXecTBa U KOMOMHATOPHUKA.
o Crarucruka.
e BeposTHOCTS.

Obsa3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306aMETbHOU 00NACMU MAMEMAMUKA
o IlepecTanoBku, coueTaHus U pa3MEIICHUS B KOMOMHATOPHUKE.
o CryyaiiHble COOBITHS U UX BEPOSTHOCTH.

TpeGoBanns kK MaTeMaTH4YeCKOI MOATOTOBKeE

Ypoeenv o6azamenvnoii noozomoesxku oodyuarouecocs
e VYMeTb pemarb KOMOMHATOPHBIE U CTATUCTHYECKUE 3a1a4H.



e YMeTh HaXOJIUTh BEPOSTHOCTH CIIYIaHBIX COOBITHI B TPOCTEHUIIINX CITydasiX.

Ypoesenwv 603morncnoii noocomosxku odyuarouiezocs

e YMeTh HaXOAWTh YACTOTY COOBITHS, UCIOIb3Ysl COOCTBCHHBIC HAOIIOJACHUS U TOTOBBIE
CTaTUCTUYECKHE JAHHBIE.

e Hcnonb3oBaTh NPUOOPETEHHBIC 3HAHUA M YMEHHUS B NPAKTUYECKOW NEATEIBHOCTH U
MOBCE/IHEBHOM JKU3HU MJISl pEIICHUs Y4YeOHBIX M MPAKTUYECKUX 3a]ad, TPeOYIOLIUX
CUCTEeMAaTHYECKOTO Imepedopa BapuaHTOB.

Hcnonp3oBaTh MNpUOOpPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOW JEATEIbHOCTH U
MOBCEIHEBHOM KU3HU IS

e CpaBHEHHUS [IIAHCOB HACTYIJICHUS CIy4alHBIX COOBITUH, OIICHKH BEPOSITHOCTHU
CIIy4aifHOTO COOBITHS B TPAKTHUYECKUX CHUTYAIUSIX, COMIOCTABICHHSI MOJIEIN C PealbHOM
CUTYaLUE.

Tema 10 «KoMIuieKCHBIE YHCJIA»
OcHoenasa uenv — 3aBepineHue GOPMHUPOBAHKS TIPEICTABICHUS O YUCiIC; 00ydeHHe NeHCTBUSIM
C KOMITJIEKCHBIMH YHMCIIAMHU U JIEMOHCTpAIUsl PEHICHUN Pa3IMYHbIX YPAaBHEHUN HAa MHOMKECTBE
KOMIUICKCHBIX yucell. PaccmarpuBaroTcs 4eTbipe apuMETHICCKUX JCUCTBUS C KOMIUICKCHBIMU
YHCJIaMH, 33/IaHHBIMU B aireOpanveckoil popme. BBOIUTCS MOHATHE KOMIUIEKCHON TUIOCKOCTH,
Ha KOTOPOH HJUTFOCTPUPYETCS T€OMETPUICCKHI CMBICT MOYJISl KOMILIEKCHOTO YMCIIa U MOIYJIS
Pa3HOCTH KOMIUICKCHBIX 4YHCeNl. PaccmaTpwBaeTcss IepexoJl OT aiareOpamdeckor K
TPUTOHOMETPHYCCKOH (opMe 3aITUCH KOMIUIEKCHOTO YrciIa U 0OpaTHBIN Tepexo/.
Pazoen mamemamuru. Ckeo3nan nunusn

e Umcia ¥ BEIUUCICHUS.

O0a3amenbHbLIl MUHUMYM COOEPIHCAHUA 00PA308AMENbHOI 001aCMU MAMEMAMUKA
o KowmmnekcHbie yncna.
e CymmMma, pa3HOCTb, IPOU3BECHUE U YACTHOE KOMIIEKCHBIX YHCEIL.
e Tpuronomerpuueckas popma 3amucu KOMIIJIEKCHOTO YUCIA.

TpeGoBanns kK MaTeMaTH4YeCKOI MOATOTOBKE

Yposeenv o6azamenvnoii noozomoesxu oodyuarouecocs
e VYMeTh NpenCTaBIsATh KOMIUIEKCHOE YHCJIO B alredpanyecko U TPUTOHOMETPHUYECKOM
dopme.
e YMeTh u300pakaTh YMCIO Ha KOMIUIEKCHOM IJIOCKOCTH.
e VYMeTh BBINONHATH ONEPALMU CIOKEHUS, BBIYMTAHMS, YMHOKEHMSI U JIEJICHUS YUCEIl,
3aMrCcaHHBIX B anreOpandeckoit hopme.
Yposenwv 603mosncnoi noozomoexku odyuaiouiecoca
e VYMeThb BBHIIONHATH ONEpalMl YMHOXXEHUS W JEJIEHUS 4YHUCEeNl, MPEJICTAaBICHHBIX B
TPUTOHOMETPHUUECKOU (hopMme.
Tema 11. «MTOroBOE NOBTOPEHHE KYPCA MATEMATHKH»

Pazoen mamemamuru. CK603HaA TUHUA
e Briuncnenus u npeodbpazoBaHus
e VYpaBHEHUS U HEPABEHCTBA
o  @DyHKIMHU
e MmnuoxecTBa n KoMOHHaTOpHKa. CTaTUCTHKA. BEeposSTHOCTB.
o [T'eomerpus

Obsa3amenvHbLIL MUHUMYM COOEPHCAHUA 00PA306AMETbHOU 00ACMU MAMEMAMUKA
o Kopens cTenenu n.



Crenens ¢ pallMOHAIbHBIM [10KA3aTEIEM.

Jlorapudm.

Cunyc, KocuHYyC, TaHreHe, KoTanreHc. [Iporpeccun.
OOmue npueMmsl peuieHus ypaBHeHUMH. Pemienue ypaBHeHHMil. CHucTeMbl ypaBHEHUH C
JIByMsI IepeMeHHbIMU. HepaBeHCTBa ¢ 0JIHOM MTepEeMEHHOM.
Ob6nacTp onpenenenus: GyHKIUH.

OO6nacth 3HaYeHUH (QYHKIIHH.

[Tepuoauanocts. YeTHOCTH (HEUeTHOCTH). Bo3pacranue (yObIBaHuME).
OkctpemyMmbl. Hanbombiee (HauMeHblIee) 3HaYCHUE.
['paduxu QyHKIMIA.

[IpousBoaHas.

HccnenoBanue (yHKIIMU C TIOMOIIBIO TPOU3BOTHOM.
ITepBooOpaznas. MuaTErpa.

[Inomans KpUBOJIMHENHOHN TPAIICLIUH.

Craructudeckast 00paboTKa JaHHBIX.

Pemienne koMOMHATOPHBIX 3a]1a4.

Crnyuaiinble COOBITUS U UX BEPOSITHOCTH.

[Tapayu1eIbHOCTB IPSIMBIX U IJIOCKOCTEM.
[lepneHAMKyISIPHOCTD MPSAMBIX U IJIOCKOCTEM.
MHOrorpaHHuKkH.

Meton KoOpAMHAT B IPOCTPAHCTBE.

[{unuHap, KOHYC U 1Wap.

OO0BbEMEI TeT.

Yposenw o6azamenvnoii noozomoeku obyuarowecoca

VYMmers:

oTpeNeNATh 3HaueHHe (YHKLIMU 10 3HAYEHMIO apryMeHTa MpU pa3IM4YHbIX Crocodax
3aaHus QyHKIUY;

CTPOUTH TpapUKH U3YYEHHBIX (PYHKIHII;

OMMCHIBATh MO IpadUKy U B MPOCTEHIINX Caydasx 1o ¢popMylie MOBEIEHNUE U CBOICTBa
(byHKLIUH, HAXOAUTH 1O TpapuKy GYHKINN HAUOOJbIINE M HAUMEHbIIINE 3HAYCHUS;
BBIMOJHATh apU(PMETHUECKUE JEHUCTBUSA, COYeTas YCTHbIE U IHUCbMEHHBIE IPUEMBI,
IIPUMEHEHNE BBIYMCIIUTENBHBIX YCTPOWCTB; HAXOAWUTh 3HAYEHUs KOPHSA HATypaJbHOU
CTENEHM, CTENEHW C palMOHAIbHBIM IIOKa3aTeieM, Jjorapudma, HCIONb3ys IpU
HEOOXO/IMMOCTH BBIYMCIIUTENIBHBIE YCTPOWCTBA; IMOJIB30BAThCA OLEHKOW M TPUKUIKON
IIPU NMPAKTUYECKUX pacyeTax;

OPOBOJUTH MO MU3BECTHBIM (opMynaM M TpaBWiaM NpeoOpa3oBaHUs OyKBEHHBIX
BBIPQXEHHM, BKIIIOYAIOUINX CTEMEHH, PAaaUKajbl, JIOTapU(PMbl U TPUTOHOMETPUUECKHE
byHKIUY;

BBIUMCIISATH 3HAYEHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISASI HEOOXOIUMBbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

BBIUMCIISATh MPOU3BOJHBIE M TIEPBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIMM, HCIONb3Yys
CIIPaBOYHBIE MaTEPUAJIbI;

UCCIIEIOBaTh B MpOCTEHIIMX ciay4asX (yHKIMM HAa MOHOTOHHOCTb, HaXOIHUTh
HauOoJpIIMe 3HaueHUs (QYHKUUN, CTPOUTH TpaUKH MHOTOWICHOB M MPOCTEHIINX
paLMOHATBHBIX (DYHKIMH C HCIIOJIB30BAaHUEM alllapara MaTeMaTHYECKOro aHaIN3a;
pelarh panuoHaJbHbIE, TOKa3aTeIbHbIC U JOrapu(pMHUUECKUE YpaBHEHUS 1 HEPABEHCTBA,
IPOCTENIINE UPPALNOHATIBHBIE U TPUTOHOMETPUYECKNE YPABHEHHUS, X CUCTEMBI.

Ypoesenwv 603morncnoii noocomosxku odyuarouezocs

pemarb ypaBHEHUs, IPOCTEUIIINE CUCTEMbl YPaBHEHUH, UCTIOIB3Ysl CBOMCTBA (PYHKIUI 1
UX TpaduKoB;



BBIYHCIIATH IUIOMIAN C HCTIOIB30BaHNEM IIEPBOOOPA3HOI;

UCTIOJIB30BaTh JJIsl MPUOIIKEHHOTO PEUICHNUs YpAaBHEHHMH W HEPaBEHCTB rpaduyecKuii
METOI;

n300paxkaTb Ha KOOPJMHATHOM IIJIOCKOCTM MHOXKECTBA PEUIEHMM IPOCTEHIINX
YPaBHEHUH U UX CUCTEM.

CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIHI;

OIUCHIBAaTh 1O Tpaduky 1 1o Gopmylie MOBEJCHUE U CBOWCTBA (DYHKIUI, HAXOIUTH MO
rpaduky GyHKIIMK HAanOOJIBITNE M HAUMEHBIITNE 3HAYCHUS;

HCII0JIb30BATHh HpHOﬁpeTeHHble 3HAHUA M YMCHHUSA B HpaKTH‘IeCKOﬁ ACATECJIBHOCTH H
NOBCEAHEBHOM KM3HH JJIA:

MPAKTUYECKUX pacueToB Mo (opmynaM, BKIo4as (GopMmynbl, coaepkallue CTerneHH,
pamuKanbl, JOrapupmbl H  TPUTOHOMETpUYECKHE (YHKIHMH, HCIONB3YS  IpH
HEOOXOIUMOCTH CIIPABOYHBIC MATEPUAIIBI M IPOCTEHIIINE BHIYUCIUTENBHBIE YCTPOICTBA.
ONMCAHUA C IMOMOILIBI0 (PYHKUIMH pa3IMYHBIX 3aBUCUMOCTEM, IpEACTaBIEHUS UX
rpaduuecku, HHTEpIpeTauu rpaduKoB;

pelIeHys MPUKIAAHBIX 3a/1a4, B TOM YUCIIE COLUAIBbHO-DKOHOMUYECKUX U (PU3NYECKUX,
Ha HaOOJIbIINE U HAUMEHBIIINE 3HAUYCHUS, HA HAX0XKICHUE CKOPOCTH U YCKOPEHUS;
MOCTPOEHHUS U UCCIIEOBAHUS IPOCTENIIINX MATEMATUYECKUX MOJEIIEH.



3. YueOHO-TEMaTHUYECKUI IIJIaH

Ne | Tema KomnunuectBo uacoB KomunuectBo
KOHTPOJIBHBIX paboT

1 | IloBropenue xkypca wmarematuku 10| 9 1
KJlacca

2 | Tpuronomerpuueckue QyHKIUH 19 1

3 | Merox KoopAMHAT B TPOCTPAHCTBE 19 2

4 | IlpousBogHas u €€ reomerpuueckui| 19 1
CMBICIT

5 |IIpumenenue IPOU3BOJHON K 21 1

UCCIIETOBAHUIO (PYHKIIHIA

6 | Huaunanap, koHyc, map 16 1
7 | NnTerpan 16 1
8 | O6bemsI Ten 16 1
9 | Kombunaropuka 7

10 | DmemMeHTHI TeOpHH BEPOSTHOCTEH 6 1
11 | Cratuctuka 5

12 | KommuiekcHble yncia 9 1
13 | Urorosoe IIOBTOPEHHE Kypca 42 1

MaTeMaTHKH
Bcero 204 12

4. TpeboBaHUS K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB

B pe3yromame usyuenus mamemamurku Ha npoQuibHOM YyposHe 8 cmapuiell wKoJjie y4eHuUK
00J131CeN

3HATH / IOHUMATH

* 3HAYCHUE MaTEMATHYECKOW HAyKW JJIA PEIICHUS 3a7ad, BO3HUKAIOIIMX B TEOPHUH H
MpPaKTUKE; MIUPOTY M OrPAaHUYEHHOCTh NPUMEHEHHS MAaTeMaTH4YeCKUX METOJO0B K
aHaJIM3Y M MCCIIEI0BAaHMUIO MTPOLIECCOB U SIBIEHUN B IPUPO/IE U OOIIECTBE;

e 3HAYEHUE MPAKTHUKA M BOIPOCOB, BO3HHMKAKOIIMX B CaMOW MaTeMaTHKe, I
(GbOopMHUPOBaHUS M PA3BUTHS MAaTEMAaTUUECKON HAYKH;

e HACK paCIUPCHUA  YHCIOBBIX MHOXCECTB KakK criocoba IMOCTPOCHUA  HOBOI'O
MAaTCMAaTUYCCKOro arrmapara s pCHICHUSA MNMPAKTHUYCCKUX 3aJa4d W BHYTPCHHUX 3aJiayd
MaTEMaTHKU,

. 3HA4YCHUC Hﬂeﬁ, MCTOHNOB H PE3YyJIbTATOB anre6p51 MaTeMaTHu4dYCCKOro aHajainsa MOjId
MOCTPOEHUS MOJIEJIEH pealbHBIX MPOIECCOB U CUTYAIINH;

e BO3MOXHOCTH TCOMETPHUUYCCKOI'O A3bIKa KaK CpEACTBa OIMMCAaHUA CBOMCTB PEAIBbHBIX
MpeaAMCTOB U UX B3AUMHOT'O PACITOJIOKCHU A,



YHHUBEpPCAJbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTH4YeCKUX pAacCyKIEHUM, uX
MPUMEHUMOCTD B Pa3JIMYHBIX 00JIACTIX YETIOBEUECKOM IEATEILHOCTH;

°* pas3inyuc Tpe6OBaHI/II\/JI, NpCABABIACMBIX K  JOKA3aTCIbLCTBAM B  MATCMATHKCE,
€CTCCTBECHHBIX, COONMAJIbHO-OKOHOMUYCCKHX U I'YMaHUTAaPHbBIX HAYKAaX, Ha IIPAKTUKE,

e pOJIb AKCMOMAaTHKU B MaTE€MaTHKE; BO3MOXHOCTb ITOCTPOCHMSI MATEMAaTUYECKUX TEOPUI
Ha
AKCMOMATHUYECKOW OCHOBE; 3HAYCHHUE aKCMOMATUKH IS IPYTHX 00JacTeld 3HAHHS U JUIS
IIPAKTUKY;
BEPOATHOCTHBIN XapakTep pa3jIUYHbIX IPOLECCOB U 3aKOHOMEPHOCTEH OKPYKAIOLIETO
Mupa.

yMeThb:

e BBHINOJNHATH apu(PMETHYECKUE IEHCTBUSA, COYETas YCTHBIE W IHUCHBMEHHBIE NPUEMBI,
IIPUMEHEHUE BBIYMCIIUTENBHBIX YCTPOWCTB; HAXOJWUTh 3HAYEHUs KOPHSA HATypajJbHOU
CTETICHU, CTENEHH C pAlMOHAIBHBIM I[OKa3aTeneM, Jorapupma, HCIONB3YS MpH
HEOOXO/IMMOCTH BBIUMCIIUTENIbHBIE YCTPOWCTBA; I0JIb30BAaThCSI OLIEHKOM M MPUKHUIKOM
[IpY NIPAKTUYECKUX pacu€rax;

IIPUMCHATL TIOHATUA, CBA3AHHBIC C JACJIUMOCTBIO MECJIBIX YHUCCII, IIPHU PCHICHUA
MAaTEMATUYCCKHUX 3aJa4,

HaxXOoJUuThb KOPHW MHOTOYJICHOB C O[[HOI>'I HCpGMGHHOﬁ, pacKiiaablBaTb MHOT'OYJICHBI Ha
MHOXUTCIIH,

BBINIOJIHATh JEHUCTBUSI C KOMIUIEKCHBIMU YHCJIaMH, TIOJb30BAThCSI TE€OMETPUUYECKOU
WHTEpIpETaIel KOMIUIEKCHBIX YMCEN, B MPOCTEHIITNX CITy4yasX HaXOJUTh KOMILJIEKCHbBIS
KOPHH YpaBHEHUH C IeUCTBUTEIHHBIMU KOIPDUITUCHTAMU;

IPOBOAMTH MpPEOOpa3OBaHUsl YMCIOBBIX U OYKBEHHBIX BBIPOKEHUM, BKIIOYAIOIINX
CTETIEHH, paIuKajbl, Jorapu(Mbl 1 TPUTOHOMETPHUECKUE (PYHKINH;

ONpeACIIAITb 3HAUCHUC q)YHKI_II/ISI MO0 3HAYCHHUIO aprymMeHTa IIPU Pa3JINYHBIX criocobax
3aaHus

INZINIVIH

CTPOUTH rpapuKy U3y4EHHBIX (YHKIUH, BHIIIOIHATH PeoOpa3oBaHus rpaduKoB;

OMKCHIBATH MO IpaduKy U Mo GopmMyIie MOBEICHNUE U CBOMCTBA (DYHKILINI;

pelaTh ypaBHEHHsI, CACTEMbl YPAaBHEHHI, HEPABEHCTBA, UCIIOJIb3Ysl CBOWCTBA (PYHKUUH U
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rpaduvecKre npeacTaBIeHus;

peliaTh paliMOHAJIBHLIC, ITOKA3aTCIILHBIC U HOl"apI/I(I)MI/I‘-ICCKI/Ie YpaBHCHHA U HCPABCHCTBA,
HppaluOHaJIbHBIC U TPUT'OHOMETPHUICCKUC YPABHCHU A, UX CUCTEMBI,

e JIOKa3bIBATb HCCJIOKHBIC HCPABCHCTBA,

pemiatb TEKCTOBbIE 3aJaud C IOMOIIbIO COCTaBIICHUS YpaBHEHUH U HEPABEHCTB,
UHTEPIIPETUPYS PE3YJIbTAT € YIETOM OTpaHUYEHUI YCIOBUS 3a/1a4H;

n300pakaTb Ha KOOPIMHATHOW IUIOCKOCTM MHOXKECTBA PpEIICHWH YpaBHEHUH W
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHUCTEM;

HAXOJUTh NMPUOJIMKEHHBIE PELUICHUS] YPaBHEHUN M MX CHUCTEM, MCIONIb3Yys rpapuuecKuii
METO/;



pelmaTb ypaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C TPUMEHEHHEM TIpapUueCcKUx
NpeCTaBICHNUN, CBOMCTB (DYHKIIHIA, IPOU3BOTHOM;

pemiatb TpoCTeHIIMe KOMOMHATOPHBIE 33Ja4l  METOAOM mepebopa, a Takxke C
UCIOJb30BAaHUEM  M3BECTHBIX  (GopMyn, TpeyronbHuka Ilackans;  BBIYMCIATH
ko3 duuuentsl OuHoma HproToHa 1o (opMyne W C HCHOJIB30BAaHUEM TPEYTOJbHUKA
ITackans;

BBIUNCIISTH, B IPOCTENIINX CIIy4yasiX, BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETA Yncia
HUCXOJIOB.

HCNO0JIb30BATh NMPHOOPETEéHHbIE 3HAHMS U YMEHUS B NPAKTHYECKOH /1esiTeJIbHOCTH U MO-
BCEIHEBHOM KM3HU /1JIS1:

NPAaKTHYECKUX pacueToB Mo (opmynam, BKIOYas (OPMYJbI, COAEpIKaIlUe CTEICHH,
panukanbl, JorapudmMbl M TPUTOHOMETpHUYECKHE (YHKIHH, TPH HEOOXOAUMOCTH
UCTIOJIB3Ysl CIIPABOYHBIC MAaTEPUAIIbl M IPOCTEHIIINE BEIYUCIUTENILHBIE YCTPOICTBA;

ONHCAaHWsI M MCCIEJOBAHUS C MOMOIIBIO (YHKIMA pealbHBIX 3aBUCHUMOCTEH,
NpEeCTaBICHUS UX TpadUUeCcKu; HHTEPIPETAUH rPa(UKOB pEeabHBIX MPOLIECCOB;

peICHUA IT'COMCTPHUICCKUX, (1)I/I3I/IIIGCKI/IX, 9KOHOMHYECCKUX U APYTHUX HNPUKIIAAHBIX 3aJa4Y,
B TOM YHuCJIC
3aJad Ha HauOoOJbIINE W HAaMMEHBIINE 3HAUYEHHS C INpUMCHCHUCM  allllapara
MaTeMaTHYCCKOI'O aHaJIn3a,

MOCTPOCHUSA U UCCIICAOBAHUA HpOCTGfIHIPIX MAaTEMAaTHUYCCKUX MOJIGHGI\/'I;

aHaJIn3a PCaJIbHbIX YUCJIOBBIX NAHHBIX, IMPEACTABJIICHHBIX B BUJAC AUAI'PDAMM, Fpa(bI/IKOB;
JJIs1 aHaJIn3a I/IH(l)OpMaHI/II/I CTaTUCTUYCCKOI'0 XapaKTepa.

Kputepun M HOpPMBI OlEeHKHM 3HAHWI, YMEHMiIi M HaBBIKOB O00y4alolIMXxcsi IO
ajare0pe U HaYaJIaM aHAJIN3A

1. Onenka NMMCbMEHHBIX KOHTPOJIBHBIX Pa0OT.
OTBeET OLIEHUBAETCS OTMETKOM «5%», eciu:

paboTa BBITIOTHEHA MTOJTHOCTHIO;
B JIOTUYECKHUX PACCYKICHUAX U 00OCHOBAaHUH PEIICHUS HET MPOOETIOB U OMNOO0K;

B pPCHICHUU HCT MATCMATHYCCKUX OIIMOOK (B03MO)KH3. OJHa HCETOYHOCTH, OIIMCKAa,
KOTOpas HE ABJIACTCA CIICACTBUEM HE3HAHHNA WKW HCIIOHUMAaHUSA yqe6H0r0 MaTepHa.na).

OtmeTKa «4» CTaBUTCS B CIEAYIOIIUX CIy4asx:

paboTa BBIMOJHEHA MOJIHOCTHIO, HO 0OOCHOBAHUS IIATOB PEIIEHUS] HEAOCTATOUHBI (€CiIH
yMeHHE 000CHOBBIBATH PACCYKJIEHHUS HE SIBISUIOCH CTIEUaIbHBIM O0BEKTOM MPOBEPKH);

JOMYIICHBI OJHA omunbOKa WIH €CTh ABa — TpHU HCJIO'-IéTa B BBIKJIaJIKaX, PUCYHKaAx,
yepTekax WiH rpadukax (ecnu 3TH BUABI pabOT HE SBISUIUCH CIEIUATBHBIM 00BEKTOM
MIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIIH:

JIOTyIIeHO Oojiee OMHOW OmMMUOKM WM Oojee NBYX — TpeX HEAOYETOB B BBHIKJIAJKAX,
yepTekax WM rpadukax, HO oOydaroImuiics 00samaeT 00sM3aTeTbHBIMH YMEHUSMHU T10
IIPOBEPSIEMON TEME.



OTMeTKa «2» CTaBUTCH, CCIIH:

e JONYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IIOKa3aBIIHMEC, 4YTO o6yqa}ou11/n710ﬂ HE 06J1az[aeT
00s13aTeIIbHEIMH YMCHUSMHU I10 I[aHHOfI TEME B IOJIHOM MEpe.

Y4uTenb MOXKET MOBBICUTh OTMETKY 3a OPUTHMHAJIBHBIA OTBET HA BOIPOC WM OPUTHHAIBHOE
pelIeHUEe 3a/lauyd, KOTOPbIe CBUACTEILCTBYIOT O BBICOKOM MAaT€MaTHUYE€CKOM pPa3BUTUU
oOydJaromerocs; 3a pemeHue 0oJjiee CIOKHOW 3a/ladyd WJIM OTBET Ha 0oJiee CIIOXKHBIM BOTMPOC,
PeJIOKEHHBIE 00yJarmEeMycsi TOTIOJHUTEIBHO TOCIE BBIMOJHEHUS UM KAaKUX-THOO IPYTHX
3aJaHUH.

2. OueHKa YCTHBIX OTBETOB.
OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIN yUEHUK:

e TIOJHO PacKphUl cofAepkaHHe MaTepuaia B o0beMe, MPeIyCMOTPEHHOM IpOrpaMMoi U
y4eOHUKOM;

e MH3JIOKWI Marepuaia TIpaMOTHBIM  SA3bIKOM, TOYHO HCIIOJB3Yyd MAaTEMAaTUUYCCKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY, B onpeneneHHoﬁ JIOTUYECKOU IIOCJIICAOBATCIBbHOCTH,

e IPaBUWIbHO BBHIIOJHWI PUCYHKH, YUEPTEKU, IPAPUKHU, CONTYTCTBYIOLIUE OTBETY;

e IIOKa3aJl YMEHUE WUIIOCTPUPOBATH TEOPHUIO KOHKPETHBIMHU IIPUMEPAMHU, IPUMEHATH €€ B
HOBOM CUTYallUH IIPU BBINIOJIHEHUH IIPAKTUYECKOTO 3aJaHus;

e IPOJEMOHCTPUPOBAJ  3HAHME  TEOPUM  pPAaHEE  M3YYEHHBIX  COMYTCTBYIOIIUX
TeM, C(HOPMUPOBAHHOCTb U YCTOMYMBOCTh HCHOJB3YEMbIX IPU OTBETE YMEHHH H
HaBBIKOB;

e OTBCYAJI CaMOCTOATCIIBHO, oe3 HaBOAANINUX BOIIPOCOB YUYHTECIIA,

e BO3MOXHBI OAHA — IB€ HCTOYHOCTHU IIPU OCBCHICHHUC BTOPOCTCIICHHBIX BOIIPOCOB HJIN B
BBIKJIaJIKaX, KOTOPBIC YYCHUK JICTKO UCITPABUJI ITOCJIC 3aMCYaAHUSA YUUTCIIA.

OTBeT olLleHUBaeTCsl OTMETKOM «4», ecliu yJOBIIETBOPSIET B OCHOBHOM TPEOOBaHUSM Ha OLEHKY
«5», HO TIpU 3TOM MMEET OJIMH U3 HEJAOCTATKOB!

e B M3JIOKEHUM JIOMYIIEHbl HEOOJbIIME MpOOENbl, HE HCKAa3UBIIEE MaTeMaTHUeCKOe
COJIep’KaHUE OTBETA;

e JONYIICHBI OAWH — JABa HEAOYCTA IIPpU OCBCIICHUH OCHOBHOI'O COACPXKAHUA OTBCTA,
HCITPABJICHHBIC IMOCJIC 3aMCUYAHUA YUUTCIIA,

e JONYIICHBI omubOka uan Oojee ABYX HCAOYCTOB IIpU OCBCHICHUHU BTOPOCTCIICHHBLIX
BOITPOCOB WJIM B BBIKJIaJKaX, JICTKO UCITPABJICHHLIC ITOCJIC 3aMCYAHUS YUUTCIIA.

OTMmeTKa «3» CTaBUTCS B CIEAYIOMIAX CIyJasX:

e HCMOJIHO PACKPBITO COACPIKAHUC MaTCpUajia (COI[Cp)KaHI/IC HN3JI0KCHO (I)paI‘MCHTapHO, HC
BCETJa HOCJ'IG,ZIOB&TGJ'II)HO), HO IIOKa3aHo O6HI€€ IIOHHUMAaHHC BOIIpoCa n
NpOoACMOHCTPHUPOBAHLI YMCHHUS, JOCTATOYHBIC JJIs1 YCBOCHU A IIPOrPpaMMHOTO MaTCpUalia;

e HWMCIUCH 3aTpYAHCHHA WA JONMYHICHLI OIIMOKH B OIMPECACIICHUN MaTeMaTH4eCKOi
TEPMHHOJIOTUH, YCPTCIKAX, BBIKJIaJKaX, UCIIPABICHHBIC IMOCJIC HECKOJIBKUX HABOIAAIIHUX
BOITPOCOB YUYUTCJIA,

e YYEHUK HE CIPABWICA C NMPUMEHEHHEM TEOPUM B HOBOW CHUTYaIlMW NPU BBIMOJTHEHUU
HpaKTquCKOFO 3adaHus, HO BBIIIOJIHUII 3aJaHUA 06H3&TCHLHOFO ypOBHSI CJIOKHOCTH I10
TAHHOU TEME;



e IIpU JOCTATOYHOM 3HAHUM TEOPETUUYECKOIO Marepuana BbIABICHA HEAOCTATOYHAS
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2)» CTaBUTCS B CIICAYIOIINX CITydasx:
e HE PacKpHITO OCHOBHOE COJIepKaHUE YUeOHOr0 MaTepuaa;

e O0OHapy)XeHO HE3HaHHE YYEHUKOM OoJjblleld WM Hanbojiee Ba)KHOM 4YacTH Y4eOHOTO
MaTepuania;

e JIONYUICHbI OIIMOKU B OINpPENEIECHUU IOHITUH, IPHU HUCIOJIB30BAHUM MaTEeMaTHYECKOM
TEPMUHOJIOTHH, B PHUCYHKaxX, 4epTekax WM Tpadukax, B BBIKIAJKaX, KOTOpHIE He
UCIIPABJICHBI I10CJIE HECKOJIIBKUX HABOAAIIMX BOIIPOCOB YUHUTEIIA.

O0mas ki1accupurkanus omudOK
I'pyObiMu cuuTaOTCS OIINOKM:

e HE3HAHME ONPEJCIICHUS OCHOBHBIX IOHATHUM, 3aKOHOB, ITPaBWJI, OCHOBHBIX IIOJIOKEHUHI
TEOPHH, HEe3HAHHE (OpMYJI, OOMICTIPUHATHIX CHMBOJIOB 0003HAUCHWA BEIMYWH, €TUHHII
UX U3MEPEHUS;

e HE3HaHHE HAMMEHOBAHWH €MHUI] U3MEPEHUS;

e HEYMEHHE BBIJCIINTH B OTBETE INIABHOE;

e HEyMEHHE NPUMEHSATH 3HAHUS, AJITOPUTMBI JIJISl pELIEHMS 3a/1a4;

e HEyMEHHME JIeJIaTh BBIBOJIbI U 0000IIEHMS;

e HEYMEHHE YHTATh M CTPOUTH IpaduKy;

e IIOTEPs KOPHS WM COXPAaHEHUE IOCTOPOHHETO KOPHS;

e otOpacsiBaHue 6€3 00BICHEHHI OJJHOTO U3 HUX;

e PaBHO3HAYHBIE UM OIIMOKHU;

e  BBIYHMCIUTENIbHbBIE OUITMOKH, €CIIH OHU HE ABJISIOTCS OMHUCKOM;

e JIOTMYECKHE OIIUOKH.

K Herpy0biM ommOkam ciexyer OTHECTH:

e HETOYHOCTH (hOPMYJIMPOBOK, OINpPECICHUH, MOHATHH, TeOpuil, BbI3BaHHAs HETOJIHOTOM
0XBaTa OCHOBHBIX MPHU3HAKOB OINPEAEISEMOro MOHATUS WIM 3aMEHOW OJIHOTO - JIBYX M3
ATUX IPU3HAKOB BTOPOCTENIEHHBIMU;

e HETOYHOCTH rpaduka;

e HEpalMOHAJBHBIM METOJ pEIICHHs 3aJaud WIM HEIOCTAaTOYHO IPOJYMAaHHBIN IUIaH
oTBeTa  (HapyuleHHe JIOTMKH, T[OJMEHa  OTHEJIbHbIX  OCHOBHBIX  BOIPOCOB
BTOPOCTETNIEHHBIMH);

e HEepalMoHaJIbHbIE METO/BI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYPOIL;

e HEyMEHHE pelIaTh 3aJauu, BHIIOJIHATD 33aJJaHHs B OOIIEM BHJIE.

Henoyerammu siBisiroTCS:
e HEpalMOHAIbHbIEC IPUEMBI BEIUUCIICHUH U IpeoOpa3oBaHuii;
e HeOpeXKHOEe BBIMOJIHEHUE 3aIUCel, yepTexeil, cxem, rpaduKoB.

6. Jlutepatypa st yUuTesl.

1. AnreOpa © Hayajga MaTeMaTH4YecKoro aHammza, 11 kmacc. VYueOHHMK  Juis
obmeobpazoBatenbHbIX yupexkaenuii /FO.M.Komsrus [u np.], - M.: [IpocBemenue, 2021r.

2. JIumakTH4ecKrue MaTepuaisl o anredpe u HadanaM ananuza. 10-11 kmaccer. / 1., AnThIHOB.
/ M: Ipoda, 1999

3. 3amaun mo anrebpe W HadasiaM Maremarmdeckoro a”ayimsa. 10-11 kmaccel: mocoOue st
yuamuxcs obmeodpazoBarenbHbix yupesxxaenuii / C.M.CaaxsH, A.M.I'onsaman, J[.B.Jlenucos/
M.: IIpocsemenue, 2009.



4. COopHHK 3a/1a4 1Mo anreOpe W HavajgaM MaTeMaTUYeCcKOro aHayim3a: yaeOHoe mocobue mis 10-
11 xmaccoB ¢ yrmyOnennsiM uzydenneM mMaremaTtuku / A.I1.Kapn/ M.: IIpocsenienne, 2006.

5. Jlupaktrdeckue mMatepuasl mo anredpe u Hawanam ananusa. 10-11 kmaccel. / b.M. UBneB u
np. / M: IIpocsemienue, 2006

6. Anrebpa u Havyana aHanuza. Temarmueckue TecThl U 3aueThl. 10-11 xmaccer./JI1.O.Jlenumiena,
T.A.Kopemkora / M.:Muemo3una, 2003

7. KoHTponbHble W TpoBepouHbIe paboThl 1o anrebpe. 10-11 kmaccel./JI.W.3BaBuy, JI.A.
Mnsnounuk/M.: [poda, 1997

8. YcrHpie ynpakHenus mo ainreope w Hadanam a”Hayimsa / P JJIykun, T.K. Jlykuna, U.C.
Axynuna. M.: Ilpocsemenue, 1989

10. Maremaruka. 10-11 kmaccel. PazBuTre KOMOWHATOPHO-TOTUYECKOTO MBIIUICHUS. 3aaaqu,
anropuTMmsl pemienuit / aBT.-coct. T.I". [lonoBa. Bonrorpan: Yuurens, 2009

11. Maremaruka. 10-11 kmaccel: TeXHOJIOTHS MOATOTOBKHU ydarmmxcs Kk EI'D / aBt.-coct. H.A.
Kum. Boarorpan: Yuurens, 2010

12. Marematuka. EI'D. Ilpaktuxym. 2020r. ( aBt. JI.J[. Jlanmo, M. A. IlomnoB)

13. Anrebpa u Havana aHaimsa. Tectel. 10-11 wraccer: yueOHO-MeTon. [Tocobue. M.: Jipoda,
2010

14. Marematuka. [Tonroroska k EI'D — 2021: yueOHo — MeToIn4eckoe mocodue /moj| peaakiuein
®.D. JIvicenko, C.1O. KynadbyxoBa. — PoctoB — Ha — [lony: Jlernon — M, 2011

15. Pemenne cnoxHbIX 3agad EI'D mo maremartuke: 9 — 11 xmaccel. — M.: BAKO, 2011 (aBr.
C.U. KonecHukona).

1. Teomerpus, 10-11: Yueb. mana obGmeoOpazosar. yupexaeHuit/ JI.C. Aranacsn, B.D.
byry3o0s, C.b. Kagomues u ap. — M.: IIpocsemienue, 2020.

2. 3uB b.I'., Meiinep B.M. Jlugaktudeckue marepuaibl 1mo reomerpuu st 10 ki — M.:
[Ipocsemenue, 2009.

3. HayuHo-Teopernueckuii 1 MeTouueCcKuil )xypHai «MareMaTHKa B LIKOJIE»

4. KosameBa ', Masypoa H.M. reomerpusi. 10-11 kmaccel: TeCThl AJIS TEKYIIETO M
obobmaromiero KoHTpossi. — Bonrorpaa: Yaurens, 2006.

5. B.I'. 3uB, B.M. Meiinep, A.Il. baxaunckwuii. 3agaun o reometrpuu st 7 — 11 kmaccos. —
M.: IIpocemienue, 2003.

6. C.M. Caaksn, B.®. byry3oB. U3yuyenue reomerpun B 10 — 11 knaccax: Meroauueckue
pexomeHanuu kK yueonuky. Kaura nns yuurens. — M.: Ilpocsemenue, 2001.

7. Yuumcs pewmats 3agaun. ['eomerpus. 10-11 knaccesl. / JI.O. [dennmesa, T.d.Muxeea/M.:
WHTEJUIEKT-LIEHTP, 2000

8. T'eomerpus. 10-11 KJIACCBI. Pa3zpesnbie KapTOYKHU 1o
crepeometpun./I".M.KoBanesa/Bonrorpaa: Yuurens, 2007

9. 3uB b.I'., Meiinep B.M. /lunaktuuyeckre Marepuansl o reometpuu ais 11 kmacca. — M.
IIpocsemenue, 2009.

10. 1O.A. I'mazkoB, 1.W. KOnuna, B.®. byry3oB. Pabouas Terpans mo reomerpun ans 10
kimacca. — M.: IIpocsemenue, 2011.



11. B.®. byryzos, I0.A. I'mazkoB, M.1. IOguna. Pabouas Tetpanp mo reomerpuu s 11
kiacca. — M.: [Ipocsemenue, 2011.

Jluteparypa nJis1 ydamuxcs.

1. Anrebpa ®w Havajga MaTeMaTH4ecKoro aHanmu3a, 11  xmacc.  VYueOHUK s
obmieoOpazoBarenpHbix yupexaenuid /FO.M.Komsrun [u gp.], - M.: Ilpocsemenue, 2021r.
2. KoHTposbHO-U3MepHUTeIbHbIE MaTepuaibl. AnreOpa u Hadaia aHanm3a: 11 kmace / coct. A.H.
Pypyxun. — M.: BAKO, 2011

3. upakTuyeckue Marepuaisl 1Mo anredpe u Hadayiam aHanu3a. 10-11 kmaccel. / B.M. HBneB u
ap. / M: Tlpocsemenue, 2006

4. Maremaruka. EI'D. IIpaktukym. 2020 r. ( aBt. JI.JI. Jlanmo, M.A. [TomnoB)

5. Marematuka. [loaroroBka k EI'D — 2021: yue6HO — MeToArUYECKOE MTOCOOHE /IO peaaKiueit
®.D. JIvicenko, C.1O. KynadbyxoBa. — PoctoB — Ha — [lony: Jlernon — M, 2011

1. Teomerpus, 10—11: Yueb. mis obmeoOpa3oBar. yupexnenuii/ JI.C. AranacsH, B.O.
byry3o0s, C.b. Kagomues u ap. — M.: IIpocsemenue, 2020.

2. 3uB b.I'., Meiinep B.M. J/lugaktudeckue Marepuaibl 1o reomerpun s 10 ko — M.:
IIpocsemenue, 2009.

3. 3uB b.I'., Meitnep B.M. [lunaktuueckue Marepuaisl no reometpuu s 11 kmacca. — M.
[Tpocsemienue, 2009.

4. 10.A. I'mazkos, .M. ¥Onuna, B.®. Byry3oB. PaGouas terpags mo reomerpuu s 10
kiacca. — M.: [Ipocsemenue, 2011.

5. B.®. byry3os, F0.A. I'naskos, .M. FOnuna. PaGouas Tetpanas mo reomerpun ans 11
knacca. — M.: IIpoceemenue, 2011.

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl A YU TeJIs

1. Emunas  komnekiuss — 1UGPOBBIX  00pa3oBaTelibHBIX  pecypcos: http://school-
collection.edu.ru/

2. Cpennss MaTeMaTHYeCKas HHTEPHET-IIKOJIa (Best JNIeMEHTapHast
mateMaTuka): http://www.bymath.net/

3. Maremaruka B «OTKpBITOM KoOJUTE/DKEe»: hitp://www.mathematics.ru/

4. OdunuansHbIil nHGOpMaIoHHbIH optan EI'D: http://www.ege.edu.ru/

5. EI'D mo maTemaTuKke, MOATOTOBKA K TECTHPOBAHUIO 10 MaTeMatuke: http://uztest.ru/

6. EI'D nmo marematuke: http://ege.yandex.ru/mathematics

7. OTKpBITHII OaHK  3aJaHWii 1O MaTeMaTuKe (LT TOATrOTOBKH K
ET'D): http://mathege.ru/or/ege/Main/

8. Cair HOJITOTOBKU K EI'D o MaTeMaTUKe «MareMaTu4ueckue

Oymum»: http://schoolmathematics.ru/

9. Caiit enepaabHOr0 MHCTUTYTA MEAarorHuecKux uamepenuii: http:/fipi.ru/

10. matemaTukm): http://festival.1september.ru/articles/subjects/1

11. Caiir Anexcanzapa AnexkcanapoBuda Jlapuna (MaTremaruka,
peretuTop): http://alexlarin.net/




DJIeKTPOHHBbIE 00pa30BaTe/bHbIE PeCypPChl JAJIs1 y4alUXCs

1.

R A

10.

Enunas  kommeknust  mudpoBeIX  00pasoBaTelbHBIX  pecypcos: http://school-
collection.edu.ru/

Cpennsist MaTeMaTu4ecKast HUHTEPHET-IIKOJIA (Best dNIeMEHTapHast
maremaruka): http://www.bymath.net/

Maremaruka B nomMonib MKOJIBbHHUKY MW CTYACHTY (TGCTH II0 MaTreMaTuke on-
line): http://www.mathtest.ru/

OdunmansHbiii nHPopMarmonHsiid mopran EI'D: http://www.ege.edu.ru/

EI'D no maremaruke, MoJroToBKa K TECTUPOBAHUIO 110 MaTeMaTuke: http://uztest.ru/
EI'D no marematuke: http://ege.yandex.ru/mathematics

OTKpBITHIN 0aHk 3aJaHuN o MaTeMaTHuKe (s MMOArOTOBKU K
ET'D): http://mathege.ru/or/ege/Main/

Caiit NOArOTOBKH K EI'D o MaTEMaTHKE «MartemaTuueckue
Oyaum»: http://schoolmathematics.ru/

CaiiT enepaibHOr0 HHCTUTYTA NIEIarOrMuecKux uamepenuit: http:/fipi.ru/

Cailt Anekcanzpa AnekcanapoBuya Jlapuna (MaTemaTuKa,
penierutop): http://alexlarin.net/




I'padpyk KOHTPOIBHBIX padoT

Ne /| Tema KOHTPOJILHOK PadoOTHI Hara

1 Bxoanas xonTpoapHas pabora 10.09

2 Kontponbras padora Nel mo teme «TpuroHOMEeTpHYECKHE, 01.10
byHKIAN. '

3 Kontponbras padora Ne 2 o reme «KoopauHaThl TOYKH 1| 14.10
KOOPJUHATEI BEKTOPa» '

4 Kontponbnas pabora Ne 3 mnmo Tteme «CkansipHoe 23.10
MIPOU3BE/ICHNE BEKTOPOB. J[BIKEHU» '

5 Kontponbuas padora Ne 4 mo teme «llpousBonHas u ee 26.11
FEOMETPUYECKUIN CMBICI. '

5 Koutponbuas pabora Ne 5 mo Tteme «lIpumeHenue 2012
MIPOU3BOTHOM K HCCIICIOBAHUIO (D YHKITUII. '

7 KonTponbras padota Ne6 mo teme «ummuap, konyc, map»| 22.01

8 Kontponbnas padota Ne 7 o teme «uTerpamy. 11.02

9 Kontponbnas padota Ne 8 o reme «OO0beMBI TE» 27.02
KontponpHas pabora Ne 9 mo Teme «DIeMEHTH]

10 MaTeMaTHUYeCKOM CTaTUCTUKU, KoMOMHaTtopuku u Teopuu| 19.03
BEPOATHOCTEW.

11 KontponbsHast pabora Ne 10 mo Teme «KoMriekcHbI€] 07.04
quca» '

12 Hrorosas koHTpoJIbHAs paboTa. 21.05




