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Ha 2018-2019 y4eOHbIi roa




Hoacnumenvnan 3anucka

1. Hopmamuenvie akmul u yueoOHo-memoouuecKkue 00KyMeHmbl, Ha 0CHOBAHUU

KomopbolxX pa3pa60maua DdﬂO‘la}l npozpanuma

Pabouas mporpamma 1o anreOpe u HavasnaMm aHanu3a s 11 kmacca cocTaBiieHa HA OCHOBE
MPUMEPHOM TPOrpaMmbl (IOJTHOTO) oOImero oOpa3oBaHUs IO MaTeMaTHKe U (eaepaTbHOTO
KOMITOHEHTa TrOCyJapCTBEHHOIO CTaHjaapra oouiero oopazoBanus, mnucbkMa MunobpHayku PO
ot 07.07.2005r No 03-1263 «O mpuMepHBIX mMporpaMmax IO YYeOHBIM MpeaMeTam
denepanbHOro 0a3UCHOrO y4yeOHOrO IUIAHAa» M METOJMYECKOro IHChMa O MPENoAaBaHUU
y4eOHBIX TNPEIMETOB B YCJOBHUAX BBEJCHHA (elepalbHOTO KOMIIOHEHTa TOCyIapCTBEHHOTO
cTaHjapTa o0I1Iero oopa3oBaHus.

Pabouas mporpamma cocrtaBieHa ¢ Yy4€TOM HPOTrpaMMbl Ui  00IIe00pa3oBaTEIbHBIX
yapexaeHuii: Maremaruka. 5-11 kmaccel / aBt.-coct. M.U. 3ybapeBa, A.I'. MopakoBuy. — M.:
Muemosuna, 2014, pexkomennoBanHas JlemapraMeHTOM O0pa3oBaTelIbHBIX IPOrpaMM H
craHgapToB obiiero oopasoBanus MO P® (ctp. 46-52), a Takke ¢ y4eTOM MPOrpamMm Jis
0011e00pa30BaTENbHBIX IMIKOJ C  HCIOJB30BAaHHEM PEKOMEHAAWH aBTOPCKOW IMPOrpamMMbI
JI.C.ArtanacsHa.

2.000cHosanue 6blOoOpa NPUMEPHOU WU AGMODCKOU RPOZPDAMMDBL 0.1
pazpadomKu padouei npozpammol

OTnuuuTeNbHON 0COOEHHOCTHIO pabouell MporpaMMbl [0 CPAaBHEHUIO C MPUMEPHOU sIBIIETCS
o0beIMHeHHE Kypca anreOpbl M Hadal aHalu3a ¢ KypcoMm reomerpun. CojepkaHue mporpaMmbl
BKJIIOUAET OCBOCHUE B JIOTMUECKOH MOCJIE0BATEIbHOCTH OCHOBHBIX MOHATUMN KakK ajlreOpsbl, Tak
U TEOMEeTpUH, YCHUJIMBAas MEXIPEIMETHYI0 CBs3b. B cBI3u ¢ HEoOXOAMMOCTBIO
QG epeHIMpPOBaHHOTO  00yUeHHUs] MaTeMaTHKe (TaK Kak CYIIECTBYIOT PAa3JIMUMs ydalluXcs B
TEMIax OBJAJCHHUs Y4eOHbIM MaTepUalloOM, B CIIOCOOHOCTSIX CAMOCTOSITEIBHO IPUMEHSThH
YCBOEHHBIE 3HAHMSI U YMEHMsI), B POrpaMMe IMPEeIyCMOTPEHO M3 OOIIEro KOJIMYECTBAa YacoB
Oosblllee KOJUYECTBO YACOB ISl MPAKTUKM, YTO IO3BOJIAET OJHUM Y4YalllUMCsS OBJIAJIeTh
HaBbIKAMHU pEIIEHUs 3a7ay [OBBIIIEHHOM CIOXHOCTH WJIM pelIeHHeM 3ajad c
HECTAaHJAAPTHOCTHIO (OPMYJIMPOBKH 3aJaHUM, a JPYTUM Yy4yallUMCS  OBJAJeTh HaBBIKAMU
pelIeHns CTaHAApTHBIX 3a7a4

3. Obuue uenu 00pazoeanus ¢ y4emom cneyuduku yueono2o npeomema

OcHOBHBIE 1IeMM M 3aJjaud  MaTeMaTH4YecKoro oOpa30BaHUS B LIKOJE, 3aKJIIOYaloTCs B
CIIEIYIOIIEM: COJEMCTBOBATh (POPMHUPOBAHUIO KYJIBTYPHOI'O YEJIOBEKA, YMEIOUIETO MBICIUTH,
MOHMMAIOIIET0  HUACOJOTMI0  MAaT€MaTH4YEeCKOrO0  MOJEIMPOBAaHUSA  pEalbHBIX IPOLECCOB,
BJIQ/ICIONIETO0 MaTeMaTHMYeCKUM SI3bIKOM HE KaK S3bIKOM OOIIEHHs, a Kak S3bIKOM,
OpPTraHU3YIOIIUM JIeSTeNbHOCTh, YMEIOLIEr0 CaMOCTOSATENbHO JOOBIBaTh HH(MOpPMAIHMIO U
MOJIb30BAThCS €0 Ha IPAKTHKE, BIAJCIONIETO JUTEPAaTypHOUW pPEUYbI0 M YMEIOIIEro B Cilydae
HE00XO0IMMOCTH IOCTPOUTH €€ M0 3aKOHAM MaTeMaTH4eCcKOil peun.

4. QOowasn xapaxkmepucmuka y4eono2o npeomemad

OcHoBHas 3a/1aya O0y4YeHUs] MaTeMaTHUKE B IIKOJIE 3aKJIIOYAETCS B OOECIEUYCHUU MPOYHOTO U
CO3HATEIBHOIO OBJAJEHUS YYalIUMHUCS CHCTEMOM MaTeMaTHYECKUX 3HAHUM W YMEHUH,
HEOOXOUMBIX B TTOBCETHEBHOM KU3HU U TPYIOBOM JAEATEIbHOCTH, TOCTATOUYHBIX ISl U3yYSHUS
CMEXHBIX JTUCIUTIINH U TPOJOJDKEHUS 00pa30BaHUsI.

Hapsiny ¢ pemuenrem oCHOBHOM 3a7auv MPO(PHJIbHOE H3YYeHHE MATEMATUKHU
npeaycMaTrpuBaeT GOPMUPOBAHUE Yy YUAIUXCSl YCTOMYUBOTO HHTEPECA K MIPEAMETY, BHISIBIICHUE



U pa3BUTHE UX MAaTEMATUYECKUX CIIOCOOHOCTEN, OPUEHTALINIO Ha TPO(ECCHH, CYIIECTBEHHBIM
00pa3oM CBsI3aHHBIE C MATEMAaTHKOMN, TIOATOTOBKY K 00yueHuto B BY 3e.

5. Onucanue mecma y4eono2o npeomema 6 y4eOHom niane

IIpenmer «MaTtemaTuka» BXOJUT B IpeAMETHYI0 obnacth «TouHble Hayku»
00s13aTeNbHON 4acTH y4eOHOTO IIIaHa.

6. Poaiv yueono2o npeomema ¢ 00CmMuiceHuu 00VuarowuUMucs niaaHupyembix
De3VIbMamoe 0C60CHUA 00PA3068AMENbHOU RPOZPAMMBL WIKOJIbL

Konnenmust kypca anreOpbl aBTOPOB y4eOHO-METOJAMYECKOTO KoMIuiekTa st 7-11
kJaccoB (pykoBoautesb A.I'. MopakoBud) chopMynupoBaH B BUJIE€ TPEX MOJIOKEHUI:
1. MaremaTuka B IIKOJIE — HE HAayKa U JJa)ke HE OCHOBBI HayKH, a YUeOHBIN MpeIMeT.

2. Maremartyrka B IIKOJIE — TyMaHUTAPHBIN YIeOHBIH MpeIMeT.
3. IlpuoputeTHO#l COmEpIKATENFHO-METOAMYECKONW JMHUN Kypca SBIAIOTCA (DYHKIIMOHAIBHO-
rpaduyeckas JTHHHSL.

FYMaHI/ITapHHﬁ IMOTCHIMAJI IIKOJBHOI'O KYypcCa anre6pLI ABTOPbI BUAAT, BO-IICPBLIX, B
TOM, YTO BJAJCHHUEC MATCMATUYCCKHUM A3BIKOM U MATCMATHYCCKUM MOJCIUPOBAHHUEM ITO3BOJIMT
yqamemMycda Jiydmie OpPUCHTUPOBATBCA B IPUPOAC U O6H.I€CTB€; BO-BTOpPBIX, B TOM, 4TO
MaTeMaThKa II0 CBOCH BHYTpeHHGfI npupoac uMeeT OoraTble BO3MOXKHOCTU JJIs1 BOCIIMTAaHUA
MBIINUJICHUS U XapaKTEpa yJallUuXcCs; B-TPETbUX, B TOM, UYTO YPOKH MATECMATUKU CHOCO6CTBYIOT
Pa3sBUTHUIO pCUU, €€ OpraHu3alun; B-4CTBCPTHIX, B pCaiM3allui B IIPOLECCE MPCIIOAaBaHUA PIIIGﬁ
Pa3BUBAOIICTO U HpO6J’I€MHOFO O6y‘~ICHI/I${.

7. Ungpopmauus o koruuecmee y4eOHbIX 4aco6, Ha KOmopoe paccuumana
padouan npozpamma 6 COOMeEEmCmeun ¢ y4eOHblM NiaHoOM

[Tporpamma paccuntana Ha 204 yaca (34 yueOHbIe Henenu, 6 yacoB B Hezeno). M3 Hux 136
4acoB Kypca «ajredpa M Hadaja aHajlu3a». B 3To KoIn4ecTBO 4acoB BKIIOUEHB! 9 4acoB
KOHTPOJIbHBIX paboT. A Takxke Ha 68 yacoB Kypca «l'eoMeTpus», B TOM UnCie KOHTPOJIbHBIX
pabot — 5.

8. Mexanuzmol hopmuposanus Kirouesovix KOMREMEeHUUN 00VUAIOWUXCS

[IpenmeTHble KOMIETEHIMH: HH(POPMAIIMOHHO-KOMMYHUKALIMOHHAS TEXHOJIOT U,
U3y4eHHE OCHOBHBIX MMOHATUH U 3aKOHOMEPHOCTEH, OBJIaJIeHHE IPAaKTUYECKUMH HaBbIKAMHU
paboThI ¢ KOMIIBIOTEPOM, paboTa ¢ yueOHUKOM U paboueil TeTpajbio.

WNudopmanroHHble KOMIIETEHIINH: TOUCK HHPOPMAIINU B Pa3IMYHBIX HCTOYHHUKAX,
paboTa ¢ y4eOHHKOM M KOMITBIOTEPOM, pa3paboTKa MPE3eHTAINH, BHIIOTHEHHE
IPOTPAMMHUPYEMBIX TECTOBBIX 3aIaHUH.

Y4eOHO-TT03HaBaTEeIbHBIE KOMITETCHIINHU: CO3/JaHHe TIPOOIEMHBIX CHTYaIlui, YaCTUIHO-
MOUCKOBBINA METO/I, TOATOTOBKA ONEPEkAIOIIETO 3a/1aHusl, BBIMOJIHEHUE JOMAIIIHEr 0 33/1aHus,
y4acTHe B MPEAMETHBIX TUCTAHIIMOHHBIX MMPOEKTaX U KOHKYpCax.

KomMMyHMKaTHBHBIE KOMIETEHLIUH: TTapHas paboTa, TUCKYCCHUs, TUAIOTHYecKas peyb.

CoupanbHO-TPYA0BbIE KOMMETEHLMU: TECTOBbIE 334aHNA, KOHTPO/IbHbIE PAaBOTbI, 33AaHUA
COLManbHO-TPYA0BOrO XapakTepa.



Cooeprcanue yueonozo npeomema

Anrera M Hadajla aHaJIi3a

Ne Tema KomunuecTso Bun xonTpons
n/n 4acoB K/p c/p,
TECT
1. |IOBTOPEHHUE 4 1
2. \MHOI'OYJIEHBI 10 1
1. |CTEIEHU 1M KOPHU. CTEITEHHbIE ®YHKIINN 23 2
2. |ITOKA3ATEJIBHAS W JIOTAPUOMUYECKAS 29 2
OYHKINHN
. | IEPBOOBPA3HAA 1 MUHTEI'PAJI 9 1 1
4. | DJIEMEHTHI MATEMATUYECKOU 9 1 1
CTATUCTUKU, KOMBUHATOPUKHN U
TEOPUU BEPOSITHOCTEN.
5. | YPABHEHUA 1 HEPABEHCTBA. CUCTEMBI 33 2 2
YPABHEHUI1 1 HEPABEHCTB.
6. | IOBTOPEHUME 19 3
HUTOI'O: 136 10

I'naBa 1. Muorowienni(10 yaca)
MHorouneH OT OAHOW NEPEeMEHHOW. MHOrOWIEH OT HECKOJIBKHUX IEPEMEHHBIX. YPaBHEHUS
BBICILICH CTEIEHH.

I'naBa 2. Crenenu n kopuu. Crenennsie pynkmun (23 yaca)
IToHsTHE KOPHA I-M CTENEHM W3 JIEUCTBUTENIBHOrO uucia. OyHKUUU y = W , UX CBOICTBa U

rpa¢puku. CpoiictBa KopHs m-ii creneHu. [IpeoOpa3zoBaHue BBIpaXXEHUH, CcoJEpKalUX
paaukansl. O00OLIIEHNE TOHATHS O MoKa3aTene cteneHu. CTeneHHble PyHKIMU, UX CBOICTBA U
rpaduxmu.

I'naBa 3. [loka3arenbHas u Jorapupmuueckas pynkuuu (294ac)

[TokxazarenbHast pyHkuMs, €€ cBoiicTBa U rpaduk. IlokasarenpHble ypaBHEHUS U HEPABEHCTBA.
[Tonstue norapudma. Jlorapupmuueckas ¢yHkuus, e€ cpoiictBa M rpaduk. CBoiicTBa
norapudmos. Jlorapudpmuueckue ypaBHenus. Jlorapupmuyeckue HepaBeHcTBa. llepexon k
HOBOMY OCHOBaHHIO Jorapudma. JuddepeHuupoBanme mokazaTeJbHOW M JorapudMuyeckoi

GyHKIIHA.

I'nasa 4. IlepBooOpa3Hast u uHTErpaJ (9 4yacos)
[TepBooOpaznas. OnpenenéHHbIi HHTErPaJl.

I'1aBa 5. DjieMeHTHI TEOPUH BePOSITHOCTEH M MaTeMaTH4YecKoii cTaTHCTHKH (9 yacoB)
Craructuueckass oOpaboTka maHHBIX. [Ipocteiiime BeposTHOCTHBIE 3amauu. CoueTaHus |
pasmenienus. @opmyna 6unoma Hetotona. CiiyuyaiiHble cOOBITHS M UX BEPOSATHOCTH.

I'naBa 6. YpaBHenus u HepaBeHcTBa. CucremMbl ypaBHeHuii n HepaBeHcTB (33 yaca)
PaBHOCMIIBHOCTH ypaBHeHUH. OOmIMe MeToJbl pelleHHs] ypaBHEHUH. PelieHue HepaBeHCTB ¢
OJIHOH NEpEMEHHOM. YpaBHEHUS U HEPABEHCTBA C JIBYMs IepeMeHHbIMU. CHCTEMBI YpaBHEHUH.
VYpaBHEHHS 1 HEPABEHCTBA C ITApaMeTPaMU.




['eomeTpus

No Tema KonnuectBo yacoB KoHTposbHBIX paboT
Meroa koopAMHAT B IPOCTPAHCTRBE. 17 2

1 CkanspHoe pou3BeIeHue BEKTOPOB

2 Hunmuuap. Konyc. Hlap 15 1

3 OOBeMbI T 28 2

4 O6o0maroiee TOBTOPEHUE U 8
pelieHue 3aaay
HUroro: 68 5

|. MeToa koopauHaT B mpocTpancTBe. CKajsipHOe Npou3BeaeHne BeKTOpoB. (17 4).
JlexkapToBbl KOOpPAMHATHI B MpocTpaHcTBe. Dopmysia pacCTOSHHS MEXIY IBYMS TOUYKAMHU.
®dopmyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH.

BekTopsl. Yron mexny Bekropamu. KoopaunaTel Bektopa. CKalipHOE IPOU3BEAECHUE BEKTOPOB.
I[JII/IHa BCKTOpa B KOOpAHMHATAX, YyrojJd MCXKAY BCKTOpaMHW B KOOpAWHATax. KOJIJII/IHCapHI)IG
BEKTOPbI, KOJULIMHEAPHOCTh BEKTOPOB B KOOPJAMHATAX.

. Ouauuap. Konye. Hlap. (15 4).
Hunuaap w  kKoHyc. YceueHHbI KoHyc. OcCHOBaHHE, BBICOTa, OOKOBasi IOBEPXHOCTbD,
oOpa3yromias, pasBepTka. OceBble CeueHUss M CeUeHUs MapaienbHble ocHoBanuio. lllap u
ctepa, ux ceueHus, KacaTelibHas TUIOCKOCTD K cepe.

I1l. O6bembl Te. (284).
[Tonsatue 06 oObeme Tenma. OTHouieHHe 00BEeMOB MOJNOOHBIX Ten.Popmynsl obdbema Kyoa,
NPSMOYTOJIBHOTO TapajUleNienuIeaa, Mpu3Mbl, ImuHaApa. Dopmynsl o0beMa NHpaMHUIBl U
KoHyca. PopMyIbl IUIOMAAN MOBEPXHOCTEH HMIMHIpAa U KOoHyca. Dopmysbl oObema mapa u
rIomaau chepsl.

IV. O6ob1marinee noBTopeHne u pemienne 3aaad. (8 u).

Ilnanupyemvie pesynomameol:
JInuHOCTHBIE:
® pa3BUTHE JIOTUYECKOTO MBIIICHUS;
MIPOCTPAHCTBEHHOT'0 BOOOPAKEHUSI 1 UHTYULIMH
MaTEeMaTHYECKOH KyJIbTYpHI,
MHTEpeca K MpeaIMeTy; JOTHIECKOTO MBIIIICHHUS,
BOCIUTAHHUE CPEJICTBAMU T€OMETPUU KYJIBTYPHl JUUYHOCTH: OTHOILIEHHUS K MaTeMaTHKE
KaK 4acTH 00Ie4eT0BEYECKON KYIbTYpHI.
® aKTHBHU3aLUs IOUCKOBO-TIO3HABATEILHON €S TENIbHOCTH;
® TBOPYECKON aKTUBHOCTH y4aIIUXCS;
MeranpeamMeTHsie:
e OpraHu3aluy COOCTBEHHOW yueOHOW AESITeNbHOCTH, BKIIIOYAIOUIMMHU: IIeJIerojaraHue,
TUTAHUPOBAHKE, TPOTHO3UPOBAHUE, KOHTPOJIb, KOPPEKIIHS, OI[CHKA,
e BJIAJICHHE OOLIENPEIMETHBIMU MOHATHIMH «(PYHKIUSN», KCUCTEMay, «aJITOPUTM;
e BJIQJICHHE OCHOBHBIMH YHUBEPCAJIBHBIMM YMEHHUSIMH HMH()OPMAIIMOHHOTO XapakTepa:
MOCTAaHOBKa H (OPMYJIHpPOBAHHUE TMPOOJIEMBbI, TIONCK W BBIJACICHHE HEOOXOIUMOMN
uHpopManuy,




e BEIOOp Hambonee >PGEKTUBHBIX CIIOCOOOB pEHICHUS 3a7ad B 3aBHCUMOCTH OT
KOHKPETHBIX YCJIOBHH, CaMOCTOSITEIbHOE CO3/IaHUE AITOPUTMOB JICSTEIBHOCTH IPH
pelIeHrur IpooJieM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa,

[IpenmeTHBIE:
B pe3yabrare M3y4yeHMsi MATEeMATHKH Ha 0a30BOM ypPOBHE YYEHHUK J0JIKEH:
3Hal’}1b/l’l0HuMCUnb

* 3HaYEHHE MATEMATUYECKOU HayK1 1A pCIICHUA 3aJiad, BOSHUKAOIUX B TCOPUU U IPAKTHUKE;
MUpOTy U OIrpaHUYCHHOCTb INMPUMCHCHUA MATCMATUYCCKUX MCTOJOB K dHAJIM3Y U HCCIICOOBAHHIO
MIPOIIECCOB M SIBJICHUH B IPUPOJIC M OOIICCTRE;

¢ 3HA4YCHHUE IMPAKTHKHU WU BOIIPOCOB, BOBHUKAIOUINX B caMoi MaTeéMaTuke, IJId (bOpMI/IpOBaHI/Iﬂ nu
Pa3BUTHA MaTeMaTUUYECKOM HayKH;

* UJICHU paCHIUPCHUA YUCIIOBBIX MHOXXCCTB KaK cnoco6a MMOCTPOCHUA HOBOI'O MaTCMaTU4ICCKOTO
arrapara i pelCHU IMPakKTHYCCKUX 3a/lad 1 BHYTPECHHHUX 3aa4 MaTEMATUKU

¢ 3HAQYCHHC I/II[CfI, MCTOAOB U PE3YyJIbTATOB anre6pLI U MATEMAaTHU4YCCKOI'O aHaJin3a IJIsd
IMOCTPOCHUA MO,I[CJIGI;'I PCAJIbHBIX IIPOICCCOB U CHTyaHHﬁ;

¢ BOBMOJXHOCTHU T'COMCTPHU JIA OIIMCAHHA CBOWICTB pC€ajIbHbIX IIPECAMETOB U UX B3aAUMHOI'O
PaCIIOJIOKCHHUA,

* BEPOATHOCTHBIN XapAKTEP Pa3IMYHBIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOIIETO0 MUPA;

YucsioBbie ¥ OyKBEHHBIE BBIPAKCHUSA Y Memb

* BBINIOJHATh apU(PMETHUYECKHE JIEHCTBHSA, codYeTass YCTHbIE W TIMChbMEHHBIC TIPHEMBI,
IIPUMEHEHHUE BBIUMCIMTEIBHBIX YCTPOMCTB;, HAXOAWTb 3HAYECHUS KOPHS HAaTypaJbHOM CTEIICHH,
CTENIEHH C pAIMOHAIBHBIM TIOKa3areneM, Jiorapudma, HCHONB3YyS MpU  HEOOXOAMMOCTH
BBIUUCIIMTEIIbHBIE YCTPOMCTBA; II0JIb30BATHCS OLIEHKOW U IMPUKKUIKOM ITPU IPAKTUYECKUX PACUETaX;

* IPUMEHATh IIOHATHSA, CBA3aHHBIE C JIEIMMOCTBIO IEJIbIX YUCEN, IPHU pEIICHUU
MaTeMaTUYeCKUX 3ajay;

* HaXOIUTh KOPHM MHOTOWICHOB C OJHOM IEPEMEHHOM, pacKia/JblBaThb MHOTOWIEHBI Ha
MHOKUTEIH;

* BBIIIOJHATH JICWCTBUSI C KOMIUIEKCHBIMM  YWCJIIAMM, TIOJb30BaTbCsl  FE€OMETPUYECKOU
MHTEpIIpeTalyeil KOMIUIEKCHBIX YMCENl, B MPOCTEHUIINX CIydasX HaXOJUTh KOMIUIEKCHbIE KOPHU
ypaBHEHUH ¢ IEUCTBUTENLHBIMU KO3 (DUITUEHTAMU;

* [IPOBOAUTH MPeOOpa3OBaHUsl YMCIOBBIX M OYKBEHHBIX BBIPQKEHUH, BKIHOYAIOLIIUX CTENEHH,
pauKaibl, Jorapu(Mel 1 TPUTOHOMETPUUECKUE PYHKIIUY;

* WCIOJIB30BaTh IMPHOOPETEHHbIE 3HAHWSA M YMEHMSI B TPAKTUYECKOW JESITEIbHOCTH U
MOBCEHEBHOM KU3HU JUIL: TPAKTUYECKUX pacyeToB 1O (opmynam, BKIOyYas (HOpMYIIb,
coZiepKallye CTENeHHU, PAAUKaIIbl, JOrapu(pMbl U TPUTOHOMETPUYECKUE (QYHKIMH, UCTIONb3YS PU
HEOOXOAMMOCTH CIIPABOYHBIE MaTE€PUAIIb M MIPOCTENUIINE BHIYMCIUTENbHBIE YCTPOUCTBA;

DyHKUUU U TPAQUKH yMemb

* ONpEeAeNATh 3HayeHHe (YHKUUM [0 3HAYEHHIO apryMeHTa IpU pa3IMyHbIX Ccrocodax
3aJaHus QYHKIINHY,

* CTPOUTH rpadUKu N3y4eHHBIX (DYHKIIMH, BHITOIHATH peoOpa3oBaHus rpauKoB;

* ONMCHIBATH MO TpaduKy U N0 POpMyJie TOBEJEHUE U CBOICTBA (PYHKIINIA;

* pelath ypaBHEHHs, CUCTEMBbl YpaBHEHUI, HEPaBEHCTBA, MCHOMb3Ysl CBOWCTBA (DYHKIMH M MX
rpaduyeckue Tpe/ICTaBIECHUS; HCIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMUS S YMEHHUS B
MPAKTUYECKOHN JESITeTbHOCTH U MOBCETHEBHOM KU3HU IS

* ONHMCAHUS U UCCIIENOBAHMS C MOMOIIBIO (DYHKIMI peabHbIX 3aBUCHUMOCTEH, MPeICTaBICHNUS
uX rpauuecKu; HHTepHpeTayy rpadukoB peaabHbIX MPOIECCOB;

Hauyana maremaTn4eckoro aHajmsa yvems
* HaXOAWUTh CyMMY OECKOHEYHO yObIBAIOLIEH reOMETPUUECKON MPOTrPECCUM;



* BBIYHCIIATH IPOM3BOJHBIE U TEPBOOOPA3HBIC IEMEHTAPHBIX (YHKIMH, NPUMEHSS IMpaBHiIa
BBIYMCIICHUS ITPOU3BOIHBIX M TIEPBOOOPA3HBIX, UCIOJIB3Ys CIPABOYHBIE MaTEPHAIIBI;

* HccneqoBaTh (QYHKIMH M CTPOUTH MX IpaMKU C MOMOIIBIO TPOU3BOIHON; PEIIaTh 3a/1auu C
NPUMEHEHHEM YPaBHEHUS KacaTelbHOH K rpaduky GyHKINY;

* pemiath 3aa4d HAa HAXOXKIECHHE HAWOOJIBIIET0 M HAMMEHBIIEro 3HAa4YeHus (QyHKIUH Ha
OTpe3Ke;

* BBIYMCIIATH IUIOIMIA/b KPUBOJMHEHHON Tpameryy; MCIIOIb30BaTh NMPHOOPETCHHBIE 3BaHUS U
YMEHUS B PAKTHYECKON IS TEIBHOCTH U MIOBCEIHEBHON KU3HU IS

* pelIeHHs] TEOMETPUIECKUX, (PU3NYECKUX, SKOHOMHUECKUX W JIPYIHX MPHUKIAJHBIX 33]a4, B
TOM 4YHCI€ 337a4 Ha HauOONbIIME W HAMMEHbIIME 3HAYEHHsS C TPUMECHEHHEM  ammapara
MaTEeMaTH4YeCKOr0 aHaJIN3a;

YpaBHeHHs U HEPABEHCTBA Y Memb

* pemiath panMOHANbHBIC, MOKAa3aTeNbHBIE M JIOrapU(MUYECKUE YpaBHEHHS M HEPABEHCTBA,
UPPpaLUOHAIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;

* JI0Ka3bIBaTh HECJIOKHBIC HEPABEHCTBA,;

* pemiarb TEKCTOBBIE 3aJa4d C IIOMOIUBIO COCTABJICHMs YPAaBHEHUH W HEPABEHCTB,
MHTEPIPETUPYS PE3YIBTAT C yUETOM OTPAHUYECHUN YCIOBUSI 3a/1a4H;

* M300paXkaTh HAa KOOPJMHATHOH TNIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHWH M HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU M UX CUCTEM; HAXOJUTh NPHOJIKECHHBIE PEILICHUS] YPABHEHUN U MX CHCTEM,
UCTIONB3YS rpadUIeCcKuii METOS;

* pelaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBbI C IPUMEHEHUEM IpaUuecKUX MpeJICTaBICHHH,
CBOMCTB (PyHKIMH, TPOM3BOAHOW; WCIOJIB30BATh TNPHOOPETCHHbIE 3HAHWS W YMEHHUS B
IIPAKTUYECKOMN AEATEIbHOCTH U MIOBCEHEBHON KU3HU IS

* IIOCTPOCHMS U UCCIEAOBAHUS IPOCTEUIINX MATEMATHYECKUX MOJCIIEH;

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BEPOSITHOCTEM ymens
* pemiaTh NpOCTeHIMe KOMOMHATOPHBIE 3a/Ia4l METOZOM Iepedopa, a TaKkKe ¢ UCTIONIb30BaHHEM
W3BECTHBIX (opmyll, TpeyroiabHuKa [lackans; BeuHCIATH KodpduimenTsl 6uHoma HptoToHa 1O
dbopMyse 1 ¢ uCIoIb30BaHuEM TpeyroyibHuKa [lackans;
* BBIUUCIISITH BEPOSITHOCTH COOBITMH Ha OCHOBE TMOJCYETa YHCIAa MCXOA0B (MpocTeuine
CiIy4an);
UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHUS B MPAKTUYECKOW JESATENbHOCTH U
HOBCGI[HGBHOI\/’I KHU3HU AJI:
* aHaNM3a peabHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BUE IUarpaMM, ITpaduKoB; JUis
aHanM3a HHPOpPMAIIMK CTATUCTUYECKOTO XapaKTepa.
B pe3yabTare usyuennss kypca reomerpun 11 kiacca y4eHHMK J0JKEH YMeETh:
. pacro3HaBaTh Ha 4YepTeXaxX W MOJEISAX MPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMHU, U300pAKECHUSIMH,
. OMHCHIBAaTh B3aUMHOE PACIOJOKEHHE TMPSMBIX U TIIOCKOCTEH B MPOCTPAHCTRE;
apryMEHTHUPOBATh CBOM CYXJICHUS 00 3TOM PacloIOKEHUH;
. aHAIM3UPOBATh B TPOCTEHINUX CIydasxX B3aMMHOE paCIOJIOKEHHE OOBEKTOB B

MMPOCTPAHCTBE;

L] I/I306pa)KaTB OCHOBHBIC MHOI'OT'PAaHHUKH; BBIIIOJHATDH YCPTEIKHU 11O YCIIOBHAM 3a1a4,

L4 CTPOUTDH HpOCTCfIIJ.IHG CCUCHUA KY68., MMPpU3MBI, ITUPAMU/IBI;

L] peiath IUIAHUMETPUYCCKHUE U HpOCTefIIHI/Ie CTCPCOMCTPHUYCCKUEC 3ada4d Ha
HaXOXKIACHUC I'COMCTPUYICCKUX BCIIMYUH ()IJ'II/IH, YTJIOB, HHOmaHCﬁ);

L] HCIIOJIB30BATh IPU PCHICHUH CTCPCOMETPHUICCKUX 3aJad IIIAHUMCTPUYCCKHUC q)aKTI)I
1 MCTOAbI;

o MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.
Hcnons3oBaTh MNpUOOpPETEHHbIE 3HAHWUS W YMEHUS B MPAKTHYECKOH JEATEIbHOCTH U
MMOBCETHEBHOM KU3HU:

o JUISL MCCIIEOBAHUS HECIOXKHBIX IMPAKTUUYECKUX CHUTYyallUd HAa OCHOBE HM3YUYEHHBIX
dbopMy1 U cBOWCTB GuUryp;



. JUIS BBIYMCIICHUH IJIOMIAAeH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeNl MPU PELICHUU
MPAaKTUYCCKUX 3a/lad, HCIIOJIb3ysd IIpHU HGO6XOI[I/IMOCTI/I CIIPpaBOYHHUKU W BbIYUCIUTCIIBHBIC
YCTpOICTBA.

Cucmema oyenKku nIaHupyemuvix pe3yivmamos
Dopmel konmpons: GpoHTATIbHASL, TPYIIIOBAsl, UHAWBUIYaJIbHAs.

Buowi KOHmMpOoJisi: KOHTPOJBbHBIC U CaMOCTOATCIILHBIC pa6OTBI, TCCTUPOBAHUC.

KOHWIpOJZbHO'u3M€p1/lm€]Zbel€ mamepuaisl.

(ceomempusn)

Kontponbnas pabora Nel mo teme: Metoa KoopauHAT B IPOCTPAHCTBE.
Kontponsnas padora Ne2 mo teme: CKalsipHOE IPOU3BEICHHE BEKTOPOB.
Kontponbnas padora Ne3 no teme: LlmnuHap, KOHYC U 11ap.

Kontponbnas padora Ne4 mo teme: O0beM IIITUHIPA U KOHYCA.

KonTponbhas padota Ne5 no teme: O0beM 1apa U ero yacteil.

(anzeopa)

Bxopanas konTposapHas padbora Nel

KonTponbaas padora No2 « MHOTOUYJICHBD

Kontponbnas pabora Ne3 «KopeHnb N-ii creniernn. CBoiCTBa KOPHSL.»
Konrtponbnas padora nNed « CreneHHble QYHKIUH »

Kontponbnas paborta N5 «Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
Kontponsnas padora Ne6 «Jlorapupmudeckne ypaBHEHUSI 1 HEPABEHCTBA»
Kontponbnas pabota No7 «I[lepBoobpa3Hbie U HHTETpaD»

Konrtponbnas padora Ne§ «neMeHThI TEOpUU BEPOSITHOCTH M MATEMAaTHIECKON CTaTHCTUKI
KonTponbnas padota Ne9 «. YpaBHEeHUS 1 HEPABEHCTBA C MOAYIISIMI
Kontponsnas padora NelQ «YpaBHEHUS 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMU. »

Hcnonvzosanue pesepsa yuebHo20 6pemeHu
Pesepr yue6HOTO BpeMeHH B 00beMe 48 dac MCIoNb3yeTcs sl HOBTOPEHHSI TPOHAEHHOTO
martepuana 3a roj, orpabotku KMo Cratrpaza.

OcHosHas ¢hopma opeanuszayuu yuebHO20 npoyecca - ypok.

Texnonoeust 06y4eHUsl - TEXHONOTHS TIPOOIEMHOTO O0yYEHHS.

Mamepuaﬂbno-mexﬂuqecme obecneuenue 06pa308amefle020 npoyecca.

-neyamuvie nocoous (anreeopa)

e A.I'.'MopakoBuu. AnreOpa u Hadaiga mareMmatudeckoro anamu3a 10-11. Yacte1.YueOHMK
JUTSL ydaruxcsi o01eo0pa3oBaTenbHbIX YUpexaeHuid. M.: «Muaemo3uHay,2014r

e AT 'MopakoBuu u ap. AureOpa M Hayajga MareMaTudeckoro —ananmsa.l0-
11.Yacrtn2.3aaunuK. M.: «Ounk»,2014r

e Mopakosud A.I'. «becenbl ¢ ydauTeasiMiu MAaTEMaTUKU»KHUTA ISl YUUTEIIS.
M.: «OHnkc»,2012r

e M.A. TlonoB «Anrebpa u Havana anaimu3a 11». KoHTponbHble paloThl H
camocTosTeNnbHbIe paboThl. M.: «Jk3amen»,2012

e JLA. AnekcannpoBa «Anrebpa W Hayala MaTeMaTH4YecKoro asammza 11».
CamocrositenbHbie padoTsl. M.: «MHemo3nHa»,2012



e A.I''MopakoBuu. Anrebpa u Hadana ananuza. 10-11 kmaccel, Koutponbabie pabots M.:
«Mnemosunay, 2014r

(eeomempusi)

e AtaHacaH /1. C., bytysos B. ®, Kagomues C. b. n ap.»leometpuna, 10-11 knacc: y4ebHUK ans
obueobpasoBaTenbHbIX yupexaeHnin», M: MpocselleHune, 2014 r

® [oypouHble pa3paboTkn no reomeTpumn 11 knacc /CocT. B.A. AposeHKo. — M.:BAKO, 2015

e [lpumepHas nporpamma cpegHero (noaHoro) obuiero o6pasosaHmMa No maTemaTUKe.

-cpeocmea 0oyveHus:
1. HoytOyxk

2. IIpoekunoHHas 1ammna
3.KnaccrHas nocka
4.VluTepakTuBHas JOCKa
5. IlpunTep

-yughposwvie obpazosameibHvie pecypcol.
http://www.fipi.ru/view/sections/141/docs/
http://opengia.ru/subjects/mathematics-11/topics/
http://www.alleng.ru/edu/math3.htm
http://live.mephist.ru/show/mathege2010/view/B10/all/50/
http://alexlarin.net/

http://mathege.ru/or/ege/

-yuebHoO-npakxmuieckoe u yuebHo-1abopamopHoe 06opyoosanue:
UYepTeKHBIN TPEYTOJIBHUK

JIuneiika

Tpancnoptup

Hupkyinb

-0eMOHCMPAYUOHHbLE NOCOOUSL:
MOHGHI/I MHOFOYFOJ'II)HI/IKOB, MHOFOFpaHHI/IKOB, prrJ'IBIX TCII
CTCHI[BI CcO CHpaBO‘lHBIM MaTepI/IaJ'IOM


http://www.fipi.ru/view/sections/141/docs/
http://www.alleng.ru/edu/math3.htm
http://live.mephist.ru/show/mathege2010/view/B10/all/50/
http://alexlarin.net/
http://mathege.ru/or/ege/

Kanenoapno-memamuueckoe naanuposanue (114,b)

No Jata npoBeneHus Tema ypoka dopma KOHTPOJIS Bun [Inanupyembie pe3yabTaThl
ypoKa ypoka KOHTPOJIS OCBOCHHS MaTepHasa
ajredpa
IToBTOpenue(44)
1,2,3 CeHTSOpD [ToBTOpenue matepuana 10 kiacca
4 BxoaHnasi KOHTposIbHAsA pabora Nel WupuBuayanbHbli K/p
ajaredopa
I'nmaBa 1 Muorowiens! (104uacoB)
5,6,7 MHOTro4JIeHBI OT OJTHOM MepeMeHHOM (34) (poHTanbHbIA YMeTh BBITOJHATH
apudmernyeckue

ornepauyu Hajl
MHOT'OYJICHAMH OT OJHOM
MepeMEHHON. Y METh
JIEIUTH MHOTOYJICH Ha
MHOT'OYJICH C OCTaTKOM,
JIeINTh MHOTOYJICH Ha
MHOT'OUJICH IPUMEHSIS
cxemy ['opHepa¥Ymetn
packiaabiBaTh MHOTOWIEH
Ha MHOKHTCIU

8,9,10 MHoOrouneH OT HECKOJbKHX MEePEMEHHBIX YMeth pemarhb

(39) Pa3IMYHBIMH CIIOCO0aAMU
3aJlaHu€e C OJTHOPOIHBIMHU
U CUMMETPUYECKUMU
MHOTOYJICHAMHU OT
HECKOJIBKHUX
MEPEMEHHBIX. Y METh
CTPOUTH rpapuKu
YpaBHEHUH,




COZIepIKaIIMX JIBE
NepEeMEHHbIC

YMeTh permaTh CUCTEMBI
YpPaBHEHUU C JIBYMsI
HEU3BECTHBIMHU.

11,12,13

YpaBHeHus BeicIeH cTenenu (34)

YMerTs pemars
YpaBHEHUS BBICIINX
CTEIICHEH C ITOMOIIBIO
Pa3JIoKEeHUS HA
MHOKHUTEIIH. YMETh
pemarb ypaBHEHHS
BBICIIIUX CTEIICHEH
BBEJICHHEM HOBOIT
MIEPEMEHHON. Y METh
penaTh BO3BpaTHbIE
YpaBHEHUS

14

Koutpoabnas padora Ne2 « MHOro4/ien»

(14)

WNHpnuBuyanbHbId

K\p

ajredpa

I'naga2. CTenenu U KOpHU. (11 yacoB)

15,16

Ilonsarune KOpHS n-u CTEIICHHU u3
NeNCTBUTENBHO yucia(2u4)

(pOHTANIBbHBIH

3HaTh ONpEEIIEHUE KOPHS
N-0#1 CTeNEHU

YMeTb HaXOAWUTh 3HAYCHUS
KOPHSA N-oi CTemneHw,
[IOJI30BAaTbCA OLICHKOM U
MIPUKHJIKON pu
IIPAKTHUYECKUX pacyerax

17,18,19

OyHKIUKY = 8/x , UX CBOMcTBa M TpaduKu

(34)

NunuBuyanbHbIN

c/p

3HaTh CBOMCTBA (PYHKIIUH
y=4x

YMETh CTPOHUTH TpaduKu
ynximmn y =4x,




BBITTOJTHSTh
npeoOpa3oBaHus
rpadukoB, pemarh
YpaBHCHHSI M HEPABCHCTBA,
UCTIOJB3Ys CBOWCTBA

dymiun y =Yx

20,21,22 CaoiicTBa KOpHS N-ii ctenenu (34) 3HaTh CBOWMCTBA KOPHS N-
O} CTEIEeHU
YMeTh HaXOAWTh 3HAUYCHUE
KOpHS HaTypaJbHON
CTETEeHU

23,24,25,26 [IpeoOpazoBaHre BBIPAKECHUN, COAEPIKALTUX YmMmers MIPOBOJIUTH

panukaisl (449) npeoOpa3oBaHUs
YHUCIIOBBIX W OYKBEHHBIX
BBIPQXCHHH, COAepKAIIUX
paJIMKaITBI

27 Kontpoabnasi pa6ora Ne3 «Kopenb n-ii K/p

crenenn» (14)
reoMeTpus
Metoa koopauHat B npocrpancrse (7+9, Bcero 164)
KoopauHaThl TOUYKH M KOOPAUHATHI BeKTOPa(74)

28 [IpsmoyronbHas cuctema KoopauHar (1)

29,30 Koopaunats! BekTopa(2u) 3HaTh onpeieeHue
KOOpJMHAT BEKTOpa

31 CBsi3p MeXIy KOOpPAMHATaMU BEKTOpOB U | ViHamBuayanbHbIHA c/p

KOOpJauHaTaMH Touek (14)

32,33 [Ipocreiimme 3agaun B KoopArHATaX(29) 3HaTh (bopmybl,
BBIpXKAIOIIHe MPOCTEHUIINE
3aJla4uM B KOOpIMHATAX

34 Konrtpoabnasi padora Ned «Koopaunartsl K/p

TOYKH M KOOPAMHATHI BeKTOpa»(14)
ajaredpa
Crenennsbie pynkumu . (74.)
35,36,37 [ToHsiTHE CTENEHU C JTIFOOBIM PalMOHATEHBIM 3HaTh ompejeeHue

nokaszareiieM. OO0o0OImeHue OOHATHS O

CTCIICHU C PAllMOHAJIbHBIM




rokasaresne crernenu (34)

MOKa3aTeJeM.

YMeTh HaxXOJHTh
3HAYEHHUE CTEIEHHU C
paroHaIbHBIM
MoKazaresem,

MIPOBOJNTH
npeoOpa3oBaHus
YHUCIIOBBIX W OYKBEHHBIX
BBIPQXECHHH, CcoAepKallux
CTEIeHH, CTPOUTH Tpaduku
CTETIEHHBIX byHKIMH,
BBITIOJTHSATH
npeoOpa3zoBaHus TpadUKOB

38,39,40,41 CreneHHple  (QYHKIMH, WX CBOHCTBA U 3HaTh CBOICTBA
rpadukm(44.) CTETEHHBIX (QYHKIUH.
42,43 N3BiieueHne KOpHEHW M3 KOMIUIEKCHBIX YHCET YMmeTb OIKMCHIBATH MO
(2u9) rpaduky u  dopmyne
CBOMCTBA CTEIIEHHOMN
byHKIUH, peniarhb
YpaBHCHHSI I HEPABEHCTBA,
UCTIONB3YS CBOICTBa
CTCTICHHBIX (DYHKIIUU H UX
rpaduydeckoe
IPEJICTABIICHHE.
44 KonrpoabHasa padora NeS « CreneHHble
byakuum »
aaredpa
IToxa3aTenbHas u orapupmuyeckas pynknus, scero (294.)
IMoxazarennHasi(10)
45 46,47 [TokazaTenpHast (GyHKIMS, €€ CBOWCTBA H 3HaTh onpeaeneHue
rpaduk.(3u) MoKa3aTeabHOH (YHKLUH,
CBOMCTBAa IOKa3aTEJIbHON
GyHKIHN.
48,49,50 [Toka3zarenbHbIe ypaBHEHUS.(34) WHauBHIyanbHbITH c/p 3HaTh CHOCOOBI pelIeHus

[IOKA3aTENIbHBIX YPABHEHUN
Y HCPaBEHCTB




51,52

[TokazaTenpHBIC HEpaBeHCTBA(24)

3HaTh CMOCOOBI perieHus
[I0KA3aTENIbHBIX YPABHEHUN
Y HEPAaBEHCTB

53

KoHnTtpoJsbHas padora Ne6
«Iloka3aTe/ibHbIE YPABHEHHSA "
HepaBeHCTBa»(14)

K/p

reoMeTpus

CkaJjsipHoe IPON3Be/IeHHEe BEKT

opoB(94.)

54,55

Yron wmexay  Bektopamu.  CkalisipHOE
MPOM3BEICHUE BEKTOPOB(24)

Wwmets npeacraBnenue 00
yTJIe MeXIy BEKTOPaMH,
CKaJSIpPHOM KBajparte
BEKTOpa: 3HATH (POPMYIIBI
CKJISIPHOTO ITPOM3BEICHUS
BEKTOPOB, CBOICTBA
CKaJISIPHOTO MTPOU3BEICHUS
BEKTOPOB

VYMeTh BBIYHCIATH CKAJISIPHOE
Mpou3BeIcHHE B
KOOpAWHaTax " Kak
NPOU3BE/ICHHE JUTIH
BEKTOPOB Ha KOCHHYC Yria
MCXKIAY HUMU: HAXOJUTh YIoj
MEXKIy BEKTOpaMH TI0 WX
KOOpJHMHATaM

56,57,58

Boeruncnenue yriioB Mexay MNpsAMBIME U
IJI0CKOCTAMU(39)

NunuBuyanbHbI

c/p

[Ipumenars (dopMyIBl
BBIUUCIICHUS  yIiia  MEXIy
IBYMSI TPSMBIMH, a TaKKe
MEXIY IPSIMOM u
IUIOCKOCTBIO

59

JBuxenusi(14)

Nmets npepcraBnenne o
Ka)KJIOM M3 BHJIOB JIBYDKCHHS
oceBas, IICHTpaIbHAas,
3epKabHASI CHMMETPHS,
napajuieIbHbIN epeHoc.

60

Pemenne 3amay mo Teme «CkansipHOE
MIPOU3BEICHNE BEKTOPOBY»(11)

61

Kontpoabnasi padora Ne7 «CkanasipHoe

K/p




Nnpou3BeeHue BeKTopoB» (14)

62 Pabora nag ommbOkamu(14)
ajaredopa
Jorapupmuueckas QpyHKIus
63.64 [TonsiTue norapudma (24)
65,66,67 Jlorapudmuueckas GyHKIHs, €€ CBOHMCTBA U 3HaTh OMpeeiCHHE
rpadux.(34) morapudMa, CBOMCTBa
norapugmMudeckoil GyHKuuy,
CTpOUTH rpauKu
norapuMUIECKON U
MOKa3aTeNbHON (PyHKINH,
BBITIOJTHSATH PeoOpa3oBaHms
rpad)KoOB, OMHUCHIBATH 11O
rpaduky u popmyie
CBOWCTBA JIOTapUPMHIECCKOI
W TOKa3aTeJbHON QyHKIMHA
68,69,70,71 CoticTBa siorapumoB(44)
72,73,74,75 Jlorapudmuueckue ypaBHeHus(44) WunuBunyanbHbId c/p 3HaTh CIOCOOBI penieHUs
JorapuMUIECKUX
YpaBHEHUI U HEPABEHCTB,
76,77,78 Jlorapudmuueckue HepaBeHCTBA(39) NuuButyanbHbIin c/p 3HaTh CHOCOOBI peleHus
JorapuMUIECKUX
YPAaBHEHUI U HEPABEHCTB,
79,80.81 JuddepenunpoBanue OIIpeZieIICHUE
MOKa3aTeIbHOM,JIOTapu(PMIUIECKOM HaTypaJbHOTO Jorapudma,
¢byHkuui.(39) (b opMyIIbI TPOU3BOIHBIX
ITOKa3aTENbHOU U
norapudMuuecKon
GbyHKIHI.
82 KontpoabHnas padora Ne 8 K/p

«Jlorapu¢pmuyeckne ypaBHeHUs H

HepaBeHcTBa»(14)

reoMeTpus




Huauuap, KoHyc U map.

(15 4.)

83.84,85

[Tonstue nunuuapa. [nomane moBepxHOCTH
nunuHapa(39)

Nmers  mpexacraBieHue o
UWIUHAPE; 3HATh DIIEMEHTHI
UWIUHAPA; YMETh pa3inyaTh
B OKpYKaromeM MUpe
MpeaMeTsl  —  IFIHHAPHL,
BBIMIOJIHATh ~ YEPTEXKU IO
YCIIOBHIO 33a4H.

86,87

Ilonsatne konyca. Ilnomane MOBEPXHOCTH
KoHyca(24)

WNHnuBuyanbHbIH

c/p

3HaTh DNIEMEHTHl  KOHYyca:
BEpIINHA, OCb, OOpasyromas,
OCHOBaHME; yMETh
BBITIOJTHSATD MOCTPOCHHUE
KOHyca ¥ €ro CeueHus,
HaXOoOWTH 3JICMCHTEI KOHYCa

88,89

VY ceu€HHbIi KOHYC. IToBepxHOCTB
yceu€HHOro KoHyca(24)

3HaTh 3JIEMEHTHI YCEYECHHOTO
KOHYyCa; YMETh pacrio3HaBaTh
Ha MOJISJISX, U300paxarh Ha
JepTexax;

3HaTh (OPMYNBI  TUTOMIATA
00KOBOI u TTOJTHOM
MOBEPXHOCTH YCEUEHHOTO
KOHyca,  yMeTh  pemarb
3aJjaud = HA ~ HAXOXJICHHE
10N MTOBEPXHOCTH
YCEUEHHOT0 KOHYCA.

90,91

Cdepa u map. YpaBuenune ceprl. Bzaumuoe
pacnonoxxeHue cepbl U MI0CKOCTH(24)

3HaTh onpezeeHue chepol U
nrapa, yMeTh pacro3HaBaTh
Ha MOJIEJISIX, M300pakaTh Ha
JyepTexax; 3HaTh ypaBHEHUE
cthepsr;

YMETH COCTAaBJIATh YPABHCHHC
cheppl 1O  KOOpAMHATAM
TOYECK; pemarb  THITOBBIC
3aJ]auu 10 TEME.

92

KacatenpHas miaockocts K chepe(19)

3HaTh CBOMCTBO KacaTeIbHOM
K chepe, uTo coboi
MPECTABIISIET PACCTOSIHUE OT
LEeHTpa chepbl 10 MIOCKOCTH
CEUeHMs.




YMeTh OmnpenensiTh B3auMHOE
pacmoyiokeHrue  cepsl  u
TIOCKOCTH

93,94 [Tnomane chepni(24) WHauBuyanbHbIH c/p 3Hate (opMmyny IUIOMAAN
chepsl; yMeTb PHUMEHSTH
dbopMyy  TpH  pemeHuu
3aga4 Ha HaXO0XKIACHUC
TIONIANIN CEPHI.

95,96 Pemenne 3amau  HAa  MHOTOTPAHHUKH,

LWINHAP, KoHyc u map. IloBropenue
BOIIPOCOB TeOpUu(24)
97 Kontpoabnasi paGora Ne9 mno Teme K/p
«WIMHAP, KOHYC U 1ap»
ajredpa
IlepBooGpa3nas u unTerpaJ (9 4yacon)
98,99,100 [TepBooOpaznas u HeOompeaeIeHHbIN 3HaTh OMpeCICHUEe
uHTerpai. (3u) HepBOOOPA3HOI;
IpaBujia OTBICKAHUA
NepBOOOPa3HbBIX;
(hopMyJIBI TIEPBOOOPA3HBIX
AJIEMEHTAPHBIX (yHKITHIA;
OIPEACIICHUC
KPUBOJIMHENHOMN Tpaneuuu.

101.102.103 OnpeneneHublii uHTErpat (54) VYMeTh BBIYUCIATH

104,105 nepBooOpa3HbIe
AJIEMEHTAPHBIX (YHKIIHIA,
NIPUMEHSIA [IpaBUIIa
BbIYUCJICHUA HepBOOGpa3HHX;
BBIYUCIATH I1omaab
KPUBOJIMHENHOMN Tpanenuu.

106 Kontpoabnas pabora Ne10 K/p

«IlepBooOpa3Has u uaTerpam»(14)
reoMeTpus
O6bémpl Tea (19+9)28 u.
107,108 [Tonstue o6véMa. OO0BEM MPAMOYTOIBHOIO VcBouth HOHSATHE 00BEMa

napayienenumneaa(24)

Tell, CBOWCTBA OOBEMOB,
€JIMHHUIIBI M3MEpPEHUS




00BEMOB.

109,110,111

O06BEM npsiMoit mpu3mbI(34)

YMeTh HaxXOqUTh 00BEM KyOa
1 00beM MPAMOYTOIBHOTO
napajuieseuIea; 00beM
MPSIMOYTOJILHOU MIPU3MBIL,
OCHOBaHHUEM KOTOpOM
ABNSIETCS.  TPSAMOYTOJIBHBIH
TPEYroJbHHUK; pemaTthb
3a/1a4H.

112,113,114

O06weém nnmuHapa(39)

WNHauBuyanbHbII

c/p

3Hath hopmyy oobema
UWINHIPA; YMETh BHIBOJIUTD
bopMyITy U HCIIONB30BaTh €€
IPU PELICHUH 33/1a4.

115

Brruucinenne 00BEMOB Tel € MOMOIIBIO
onpenenéHHoro uaTerpaita(ly)

3HaTh C€Hoco0 BBIYUCICHUS
00BEMOB TeJI, OCHOBAHHBINA Ha
MOHSTUH
WHTErpaia.oCHOBHYIO
dbopMyny UL BBIYUCICHHUS
00beMOB Ten. 3HaTh B
(hopMyITI 00BEMa HaKIIOHHOM
MPU3MBI, YMETh HAXOIUTh
00beM HAKJIOHHOW MPU3MBIL.

116,117

O0BbEM HAKIIOHHOH MPU3MBI(24)

3Hath HOpMYIIbI 00BEMOB;
OTHOIIICHHUE 00BEMOB
IMOJ00HEBIX TE,

YMETh peniarhb
CTEpEOMETPHUCCKHE — 3a/1a4u
HAa HAXOXJEHUE O00BEMOB
MHOTOTPaHHUKOB U Tl
BpallleHusl.

118,119,120

O6béM nupamuibi(34)

NunuBuyanbHbIN

c/p

3HaTh GopmMyIel 00bEMa
TPEyroJIbHOU U
IIPOU3BOJIBHON TUPAMUI.
YMeTp  HaxoguTh  00beM
MUPAMUTBL, y  KOTOpoW
BEpIIMHA TIPOEIHPYETCS B
LEHTP BIIMCAaHHOMN WIH
ONMCAaHHOM OKOJIO OCHOBAHUs




OKPYKHOCTH.

121,122 O06BEéM Konyca(2y) 3Hath BBIBOJ (hopMyn oObema
KOHYCa, yCEUCHHOT'0 KOHYCa;
YMETH HUCII0JIB30BaTh
(hopMyInbI B pellIeHuH 3a1a4.

123,124 Pemenne 3amad Ha BEIYHCICHHEC OOBEMOB YMeTh [PUMEHSATH

TeH(Zq) MOJIy4€HHBIE 3HAHUA B
KOMIIJIEKCE
125
Kontposabnass pabGora Nell «O0bém K/p
HUJIMHAPA U KoHyca»(14)
ajredpa
DJiIeMEeHThI TEOPUH BEPOSITHOCTH U MATeMATHYeCKOH CTAaTHCTUKH (94acoB)

126, BepositHocTh 1 reometpusi(14) 3HaTh CBA3b MEXIY
reOMETPHYECKUMHU
3aJjauaMH U BEPOSITHOCTBIO.

127.128,129 HezaBucumble TOBTOpEHMsI HCHbITaHUM C | MHIMBHIyanbHbIA c/p

IByMst ucxonamu (34)
130,131 CraTtucrudeckue METO/IbI 00paboTKu 3HaTh CTATUCTUYECKUE
nHpopmanuu(2y) METO/IbI 00paboTku
nH(popManun
132,133 I"ayccoBa kpuBas
3akoH OonpIux yncen(249)
134 Konrtposabnasi padora Nel2 «DiieMeHTHI K/p
TEOPUH BEPOSITHOCTH U MaTeMaTHYecKOi
CTATHCTHKH»
I'eomeTpus (9)

135,136 O6béM mmapa(2y) 3uate Qopmyny oO0BEMaA
mapa

137,138 OOBEM 1IapOBOTO CErMEHTA, IIapOBOrO CIIOS YmeTh MPUMEHSTD

u mapoBoro cexropa. [lnomans chepst (24) MOJIyYeHHblE  3HaHUA B
KOMILJIEKCE

139,140,141 Pemenue 3anay Ha koMOuHaIMO GuUryp (44) YmeTh MIPUMEHSITh

142 IIOJIyYEHHbIE  3HaHHUA B
KOMILIIEKCE

143 Kontpoabnass paGora Neld «O0bém K/p




\ \ mapa»(14) \ \

ajaredopa
YpaBHeHusi u HepaBeHcTBa. CucTeMbl ypaBHeHHH M HepaBeHCTB (33 4acoB)
144,145,146 PaBHOCHIIBHOCTH ypaBHEHUH (44)
147
148,149,150 3HaTh obmue METOIIBI
OO61ue MeTobl peleHus: ypaBHeHuit.(34) pCIICHHS YPABHCHUI: 3aMeHA
ypaBHEHUS
h(f (x))=h(g(x))
ypaBHenuem | (X) = g(x),
METOJ ~ paslOKCeHHS  Ha
MHOXHUTCIN, MCTOA BBCACHUA
HOBOI MIEPEMEHHOM,
(YHKIMOHAITBHO-
rpadUuecKiii METOJl, METOJ
OrpaHNYCHUMN
151,152,153 PaBHOocuiibHBIE ~ HepaBeHCTBa.  Pemienue | MuauBuayanbHbIi c/p
HEPaBEHCTB C OJIHOU repeMeHHOoH (34)
154,155,156 VYpaBHEHMS U HEPABEHCTBA C MOYJIAMU (44)
157
158,159,160 YpaBHCHHsI W HEPAaBEHCTBA CO 3HAKOM
paaukana (3u)
161 KonTtpouabHnas pa6ora Nel4 «. YpaBHenust
U HEPABEHCTBA ¢ MOAYJISIMI
162,163,164 JlokazaTenbCcTBO HEpaBeHCTB (34)
165.166 VpaBHEHHUS M  HEPaBEHCTBA C  JIBYMS 3HaTh  CIIOCOOBI  PeLICHHUS
MepeMEeHHBIMH (24) ypaBHEHHH ¥ HEPaBCHCTB C
MOIYJICM.
167,168,169 CucreMbl ypaBHEHHMN. (49) WHuBUtyanbHbIH c/p
170
171,172,173, 3ajaun ¢ mapamMeTpaMd. YpaBHEHUS W 3HaTh  CrOCOOBI  PEIICHHS
174,175 HEpaBEHCTBA ¢ Mapamerpamu (54) YPAaBHECHHUI H HEPaBEHCTB C
apaMeTpoM.
176 Kontpoabuas padora Nel5 K/p
«YpaBHeHHA M HepaBeHCTBa» (14)




reoMeTpus

IToBTOpeHue(64)

177.178 O0BEM UIMHIIpA U KOHYCa

179,180 Pemenue 3amay Ha koMOUHaIKIO GUTYD

181,182 Pemenue nmuaHuMeTpUYeCKUX 3a1a4

ajredpa
IoBTOpenune(224)

183 CTeneHu U KOpHU

184 [MTokazarenbHast GyHKIHS

185,186 [TokasaTenbHbIE yPAaBHEHHS U HEPABEHCTBA

187 Jlorapudgmuueckas QyHKIMs

188,189 Jlorapudmuueckne ypaBHEHUS U
HEPaBEHCTBA

190 Tpuronomerpudeckue GpyHKIUN

191,192,193 Petrenue TpuroHOMETpUYECKUX YpaBHEHUN U
HEPABCHCTB

194 [IpousBoaHas

195,196 Penienue 3a1a4 o cTaTUCTUKE ¥ TEOPUH
BEPOSTHOCTH

197,198,199 PelieHre TEKCTOBBIX 3a1a4

200 Yrenue rpaguKoB

201,202,203,204 VpaBHEHUS ¥ HEPABEHCTBA C MOAYJIAMU




