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TlosicHuTEeILHASA 3aIIHCKA.

Pabouas nporpamma yuebHoro npeamera «MaremaTuka: ajaredopa u

HAYaJIaMaTeMaTH4YeCKOr0 aHAJIN3a, FTeOMeTPHs» COCTAaBIIEHAa HA OCHOBE

CJIEIYIOIIUX HOPMATUBHBIX JIOKYMEHTOB:
-denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 o6pazoBaHuuU B Poccuiickoii
denepanun.
-IIpukaza Muno6puayku Poccum ot 17.05.2012 Ne 413 «O6 yrtBepxaeHuu (henepaibHOro
roCyapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa CPEAHEro 00IEero 00pa3oBaHUs.
-IIpuxaza Munnpocsemennsi Poccun ot 22.03.2021 r. Ne 115 «O6 yrBepxknenun Ilopsinka
OpraHu3allii ¥  OCYIIECTBJICHHS  OO0pa30BaTEIbHOW  NEATEIHHOCTH TI0  OCHOBHBIM
0011e00pa30BaTeIbHBIM MPOrpaMMaM - 00Pa30BaTEIBHBIM ITPOrpaMMaM HAYaJILHOTO OOIIETO,
OCHOBHOTO OOIIIETO U CPETHET0 00IIEeT0 00pa30BaHUs.
- OcHOBHOI 00pa3oBaTeIbHOM MPOTpaMMbI cpeiHero odero oopazoanuss MbOY «JICOIL»

-Pabouas mporpamma peanuzyetcsi ¢ momotisio Y MK:

-AnmumoB II.A., Konsrun KO.M., TkaueBa M.B.u np. «MaremaTtuka: anrebpa U Hayaia
MaTeMaTH4YeCKOro aHaiu3a. Anredpa U Hauyajga MaremaTudeckoro ananmmza»l0-11 kmacchbl
M. IIpocseuienue

-Atanacsa JI.C. byryzoB B.®., KamomueB C.b. u ap «I'eomerpusi» 10-11kmaccer: M.
[IpocBenienue,

Ilenvro peanuzanin  OpOrpaMMbl  CpeHEro  o0mero o0pa3oBaHUS 1O  MPEAMETY
«MaremaTuka: ainrebpa M Hadaja MaT€MaTHYECKOIO aHallM3a, TEOMETpUs»  SBISAETCS
OCBOEHHUE COJIEpP)KaHUS MpeAMeTa M JOCTH)KCHHE OOYYarolIMMHCS ~ €ro pe3yibTaToB
M3Yy4YEeHUs B COOTBETCTBUU C TpeboBaHUsAMH, ycTaHOBIEeHHbIMU DT'OC COO.

B cootBercTBuM ¢ npuHATON KoHuenuuen pa3BuTUs MATEMaTHYECKOT0 00pa30BaHUs
B Poccuiickoit ®enepanuu, matemMaTHdyeckoe oOOpa30BaHHWE pEIIAeT, B YaCTHOCTH,
CJIEIYIOIIME KITFOUEBBIE 33J1a4U:
-IPEOCTABIATh ~ KXJIOMY  OOydaromemycsi BO3MOXXHOCTb  JIOCTMDKEHHS — YPOBHS
MaTeMaTHYECKUX 3HAHWM, HEOOXOIMMOTO ISl TaJIbHEHINCH YCIeITHOM )KU3HU B OOIIIECTBE;
-o0ecreunBaTh HEOOXOAMMOE CTPaHE YMCIIO BBITYCKHHUKOB, MaTeMaTH4eckas MOJAroTOBKa
KOTOPBIX JIOCTATOYHA JJIsl MIPOJOJKEHUS 00pa30BaHUs B PA3IMYHbIX HANPABICHUSIX U IS
MPaKTUYECKON JeATEIbHOCTH, BKJIIOYAs MpPENoJiaBaHUE MaTEMaTUKH, MaTeMaTH4YeCKue
uccie10Banus, padoty B chepe nHGOPMAIIMOHHBIX TEXHOJIOTHH U Jp.;
-B OCHOBHOM OOIIIEM M cpeaHeM o0ImieM o0pa3oBaHUU HEOOXOJUMO MPEIyCMOTPETh
MOJIFOTOBKY OOYyYaloUIMXcs B COOTBETCTBUU C HX 3alpocamMH K YPOBHIO IMOATOTOBKH B
cepe MaTeMaTHIeCcKOro 00pa3oBaHusl.
CoOTBETCTBEHHO, BBIIEISIOTCS TpPU  HalpaBieHUs TpeOoBaHMM K  pe3yjbTaTam
MaTeMaTU4YeCcKoro 00pa3oBaHMUs:
-PaKTUKO-OPUEHTUPOBAHHOE MaTeMaTUYecKoe o0pa3oBaHue (MaTeMaTHKa JJIs AKU3HN);

-MaTCMaTHuKa 1JI1 UCII0OJIb30BaHUS B HpO(I)eCCI/II/I;

-TBOPYCCKOC HAIIPpaBJIICHHUC, HA KOTOPOC HAILCJIICHLI TC 06yqaromuec;1, KOTOPBIC INNIAHUPYIOT
3aHHUMATbCs TBOp‘IGCKOﬁ 141 HCCHCHOB&TCHBCKOﬁ pa60T0171 B o0JjlacTu MaTCMaTHuKH, (1)I/I?>I/IKI/I,



O9KOHOMHKHU U JPYIUx 001acTIX.
HpI/I HN3Yy4YCHUN  MAaTCMAaTHUKH OoJbIIIOE  BHUMAaHUE YACIACTCA  Pa3BUTHUIO

KOMMYHHMKAaTHUBHBIX yMeHHH (popMyiaupoBaTh, apryMEHTHPOBaTh U KPUTHUKOBATH),
(hOpPMHUPOBAHUIO OCHOB JIOTUYECKOTO MBINUICHUS B YacTH MPOBEPKH HMCTHHHOCTH U
JO)KHOCTH  YTBEPXKACHUH, TOCTPOCHHUS TPUMEPOB U  KOHTPHPUMEPOB, IEMOYEK
YTBEPKICHUM, (POPMYITUPOBKH OTPHUILIAHUI, a TakKe HEOOXOJMMBIX U JOCTATOUYHBIX
ycIoBUH. B 3aBUCHMOCTH OT YpOBHS HIpOorpaMMbl OOJIbIIE WM MEHBIIE BHUMAHHS
yACISICTCS YMEHHIO padoTaTh M0 aIrOPUTMY, METOJIaM IOUCKa aJrOprUTMa M ONPeIeTICHUIO
IpaHUI] MPUMEHUMOCTH aJIropuTMOB. TpeOoBaHus, cPoOpMyIUpPOBaHHBIE B pasjelie
«"'eometpusi», B OOJIBIIEH CTENEHHW OTHOCATCA K Pa3BUTHIO IPOCTPAHCTBEHHBIX
MPEACTaBICHU W TrpadUyecKuxX METOJ0B, YeM K (OpMaTbHOMY OIHCAHUIO
CTEPEOMETPUICCKUX (PaKTOB.

VYueoOnpiii mpenmet «MaTeMaTuKa: ajaredpa u HaYaJIa MATEMATHYECKOT0 aHAJIN3A,
reoMeTpHsh»» BXOJUT B MIPEAMETHYIO 001acTh «MareMaTnka 1 HHPOPMATUKH, SIBIISETCS
00s13aTeNIbHBIM TTpeaMeToM 1 n3ydeHus B 10-11 kimaccax u Ha ero u3y4eHue OTBOIUTCS:
10 xmacc — 1704aca (54. B Heaento, 34 yuecOHbIC HEICNIHN).

11 xknmacc —1704acoB (54. B Henemto, 34 yueOHbIC HEJCIH ).

Ne KonTposnbHble paboTsl N0 anredpe Ne
1 CraproBasi KOHTPOJIbHAsA padoTa
KonrtponbHas pabora o teme: «Ipuronomerpuueckue QyHKIHN» Nel
Konrtponsnas padora no teme: «IIpon3BoaHas u ee reomeTpuuecKuiicMpiciy | Ne2
ITosryronoBasi KOHTpOJIbHAsA padoTa Ne3
5 Kontponbnas pabota o teme: «lIpuMeHeHre MPOU3BOTHOM K No4
UCCIIEI0BAaHUIO (DYHKITHID
6 Kontponbnas padota no teme: «MHTETpan» No5
7 KonTponbHas padoTa 1o reme»J1eMeHThl KOMOMHATOPUKI Ne6
8 KontponbHas padota o teme: «BepoaTHOCTbY No7
8 Hrorosast KoHTpOJILHAsI padoTa Ne8
Ne KoHTposnbHble pabOThI O TEOMETPUU Ne
1 KonTtponbHas pabota no treme: «BeKTopbl B IPOCTPAHCTBE Nel
2 KonrtponbHas pabora no Teme» MeTos KOOpIMHAT B IPOCTPAHCTBE Ne2
3 Kontponbras padota o Teme: « Tena BpameHus» No3
4 KontponbHas padota o teme: « OOBEMBI TEI» No4
5 Hrorosasi kKoHTpoOJILHasI padoTa

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
JInuHOCTHBIE:

1) chopMHpPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKW; KPUTUYHOCTh MBIIUICHHUS, YMEHHE pAClO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJINYATH TUIIOTE3Y OT (PaKTa;

2) TOTOBHOCTh W CIIOCOOHOCTH BECTH JHAIOT C JOPYTHMH JIFOABMH, JOCTUTaTh B HEM



B3aMMOIIOHUMAHMSI, HAXOIUTH OOIIKE e ¥ COTPYIHUYATH JJIsl UX JOCTHKCHUS,

3) HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAMH, JIETbMHU MIIAQJIIEIO BO3pacTa, B3pPOCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIeI0BaTEIbCKON, TPOSKTHON M IPYTUX
BUJIAX JIESTCIHLHOCTH;

4) TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUI0, B TOM YHUCJIE CaMOOOPa30BaHUIO, HA MPOTSHKCHUN
BCEHl KHM3HM, CO3HATEIBHOE OTHOLICHHE K HENpPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO
yCIIEeNIHOH npodecCHoHAIBHOM 1 00IIECTBEHHOW JAEATEIbHOCTH;

5) scTeTHuYecKOe OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOpPYECTBA;

6) oco3HaHHBIN BBEIOOP Oyaymiei MmpodeccHr M BO3MOKHOCTEH pealu3alud COOCTBEHHBIX
KU3HCHHBIX IUIAHOB;, OTHOIIEHHE K NPOPECCHOHATBHON JIEATEIILHOCTH KaK BO3MOXHOCTH
y4acThs B pEIICHUH JHYHBIX, OOINECTBEHHBIX, TI'OCYJapCTBEHHBIX, OOLICHAMOHAIBHBIX
npooeMm.

MeTanpeamMeTHbie:



1) yMeHHEe CaMOCTOSITEIBHO OMNpPEACNATh IIEJIM JCSITENPHOCTH W COCTAaBISATH  ILJIaHBI
NESITeIbHOCTH;  CaMOCTOSITENIbHO  OCYIIECTBIISITh, KOHTPOJIUPOBaTb M  KOPPEKTHPOBAThH
JeSITeIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIC PECYPChl ISl JOCTH)KEHUS MMOCTABJICHHBIX Lieen
U peayIn3aluy IUIAHOB IS TEIbHOCTH; BEIOMPATh YCIICUIHBIE CTPATETUH B PA3ITUYHBIX CUTYAIHIX;
2) yMeHHE NpPOAYKTHBHO OOINATBCS M B3aUMOJCHCTBOBATH B IIPOLECCE COBMECTHOI
NESTeNbHOCTH, YYUTBHIBaTh MO3ULIMU JIPYTUX YYAaCTHUKOB JAEATENBHOCTH, 3IPPEKTHUBHO
paspenatb KOHQUIUKTHI;
3) BiaJeHUEC HaBbIKAMH II03HABATEIILHOM, Y4EOHO-MCCICIOBATCIBCKOH UM IPOEKTHOM
NESTEeNbHOCTH, HABBIKAMU  pa3pelieHus npodjeM; CIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIIEHUS NPAaKTUYECKUX 3a7ay, IPUMEHEHUIO PA3JIMYHbIX
METO/IOB IIO3HAHUS;
4) TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOSITENBbHON HH(OPMAIOHHO-TI03HABATEIBHOI
JeSITEeIbHOCTH, BKJIIOYAs YMEHHE OpPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(POpMALUH,
KPUTHYECKH OIICHWBAaTh M HWHTEPIPETHPOBATH HH(POPMALUIO, IOIYYAEMYI0 M3 Pa3IHYHBIX
HCTOYHUKOB;

5) yMeHHe HCIOJb30BaTh CpPEACTBA MH()OPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl
(nanee — HMKT) B pemieHun KOTHUTHUBHBIX, KOMMYHMKATHBHBIX M OpPraHU3alMOHHBIX 33]ad C
co0JII0ICHUEM TpeOoBaHUI SPrOHOMUKH, TEeXHUKU 0e301acHOCTH, TUTUEHBI,
pecypcocOepexeHns, IPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHONW 6€3011aCHOCTH;

6) BiasieHNE SI3BIKOBBIMU CPEICTBAMU — YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIarath CBOK TOYKY
3pEHHsI, UCTIOIb30BaTh a/IEKBATHBIC SI3IKOBBIEC CPEIICTBA;

7) BiaJicHUE HABBIKAMU [MO3HABATEIBHON pe(IICKCHH KaK OCO3HAHHSI COBEPINAEMbIX JCUCTBHIA U
MBICIMTENbHBIX MPOLIECCOB, UX PE3yJbTaTOB U OCHOBaHMM, 'PaHULl CBOErO 3HAHUS U HE3HAHMUS,
HOBBIX TIO3HABATENILHBIX 33]]a4 M CPEACTB UX JOCTHIKCHHS.

IIpexmeTHbIe:

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI HHTETPHPOBAHHOTO Kypca MaTeMaTUKH OPHEHTHPOBAHBI HA
(bopMHpOBaHKE LIEIOCTHBIX MPEICTABICHUH O MUpPE U OOLIEH KyIbTypbl OOydYaromUXcs MyTEM
OCBOCHHS CHCTEMAaTHMYECKUX HAYYHbIX 3HAHMM U CIIOCOOOB JEHCTBHI Ha MeTamnpeaMeTHOH
OCHOBE, a IpeIMETHble pe3yJbTaThl OCBOEHHMs Kypca aireOpbl M Hadal MaTeMaTH4eCKOTro
aHanM3a Ha 0a30BOM ypOBHE OpHUEHTHpPOBaHbI Ha oOecreyeHHe MPEeUMYILECTBEHHO
0011eo0pa3oBaTesIbHON U O0IIEKYIbTYPHON MOArOTOBKH. OHU MPENoiIaratoT:

1) chopMUpPOBaHHOCTH MPEACTABICHUI O MATEMaTHKE KaK YaCTH MHUPOBOM KyJIBTYPBI H O MECTE
MaTeMaTHKH B COBPEMEHHOM NMBHJIM3AIMU, O CIIOCO0aX OMHCAHUS HAa MATEMaTHYECKOM SI3BIKE
SBJICHUH peabHOro MHUpA;

2) chOpMHPOBAHHOCTh TMPEJACTABICHU O MaTEeMAaTHYECKHX TMOHATHIX KaK O BaKHEHIIHMX
MaTeMaTHYECKUX MOJIEIISAX, O3BOJISIFOIIMX OMUCHIBATh U U3Y4aTh pa3Hble MPOLIECCHl U SIBICHUS;
MNOHMMaHHE BO3MOKHOCTH aKCHOMATHYECKOT0 MOCTPOEHUSI MaTEMATHYECKUX TEOPHii;

3) BiIaJCHUEC METOAAMH JIOKA3aTeIbCTB M aJTOPUTMOB PELICHUS; YMEHHE HUX MPUMCHSTh,
MIPOBOJIUTH JIOKA3aTeNbHBIE PACCYKIICHHSI B XOJI€ PEIICHUS 3a/1a4;

4) BraJeHWe CTAaHJAPTHBIMH NPUEMAMHU PEIICHUS PAlMOHAIBHBIX M HMPPAIMOHATBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPHUECKUX YpPAaBHEHHH M HEPAaBEHCTB, HUX CHCTEM;
HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YUCIIE JUIS TIOUCKA MYTH PELICHUS U
WUTIOCTPAIMM pEIIeHUs YpaBHEHUI 1 HEPaBEHCTB;

5) chopmMHpPOBaHHOCTH TIPENCTAaBICHUI 00 OCHOBHBIX TOHATHSX, HIEIX W METOJax
MaTeMaTHYeCKOro aHaIN3a;

6) chopMUPOBAHHOCTH MPEJCTABICHHH O MPOIECCaxX M SBICHUSAX, MMEIOIIUX BEPOSITHOCTHBIN
XapaKkTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B PEATBHOM MHpPE, 00 OCHOBHBIX IOHSTHSX
AIIEMEHTAPHON TEOPHH BEPOSITHOCTEH; C(HOPMUPOBAHHOCTh YMEHHUI HAXOAUTh M OI[CHUBATH



BEPOSATHOCTH HACTYIUIEHUS COOBITUIN B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHbBIE
XapaKTePUCTUKU CIIy4alHbBIX BEJIHYUH;

7) BIaJicHHE HAaBBIKAMH MCIIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPAMM MPH PEIICHUH
3a/ay.

TpeOoBaHMsl K YPOBHIO NOATOTOBKH BHINNYCKHHUKOB
B pesynbrare uzyyeHus MaTEMAaTUKH B CTapIIe IIKOJIE YUCHUK JOJKEH
3HATH/IOHUMATH:

-3HaYEHUE MATEeMATHUYECKON HAyKHU JUIsl PEIICHMs 3aJlay, BOZHUKAIOIIUX B TEOPUU U MPAKTHKE;
IIUPOTY U OTPAHUYCHHOCTh IPUMEHEHUSI MAaTEMAaTUYECKUX METOI0B K aHAJIM3Y U MCCIICIOBAaHUIO
MIPOIIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

-3HAUCHUC IMPAKTHUKU WU BOIPOCOB, BO3HUKAIOIINX B camoi MATCMAaTHUKE, I (bOpMI/IpOBaHI/ISI u
PasBUTHUA MaTeMaTH4eCKOM HAYKH,

-UIACU PACIIHUPCHHA YHCIOBBIX MHOXKCCTB KaK crocoba IMOCTPOCHUA HOBOT'O MATEMAaTUYCCKOTO
arrapara AJjisl peICHUSA MPAKTUYCCKUX 3aad U BHYTPCHHUX 3a/1a4 MATCMATHUKHU;

-3HAYCHHC I/I[[Gﬁ, MCTOIOB U PE3YJIbTATOB aﬂre6pm n MaTcMaTH4dYCCKOI'0 aHajIu3a JJId
IIOCTPOCHHUA MOI[GJ'IGﬁ PCAJIbHBIX ITPOICCCOB U CHTyaHHﬁ;

-BO3MOKHOCTHU I'COMECTPUUCCKOI'O A3bIKA KaK CPCACTBA OIIMCAaHUA CBOICTB PCAIBbHBIX NPECIAMCTOB
" X B3aUMHOI'O PAaCIIOJIOKCHUA,

-YHI/IBepcaJII)HI)If/'I XapaKTCP 3aKOHOB JIOTUKKW MATEMAaTUYCCKUX paCCy)KI[CHHﬁ, X MPUMCHUMOCTD
B pa3JIM4YHbIX 00/1aCTIX YeI0BEYECKOM ACATCIIBHOCTH,

-poJiIb AKCMOMATHUKH B MATCMATHUKE, BO3MOXXHOCTb ITOCTPOCHHUA MATCMATHUYCCKUX TeOpI/Iﬁ Ha
aKCMOMAaTHYECKOH OCHOBC; 3HAUCHUC AKCHUOMATHUKU IJId APYIrux oOylacTeil 3HaHUA U JJIA
IIPAaKTUKH,

-BEpOSITHOCTHBIN XapaKTep pa3InyHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYXKAIOIIEro MUpa.
I'eomerpus
Ymersn:

-COOTHOCHUTH IUIOCKHE T€oMeTpuyecKue (Urypbl U TPEXMEpPHbIE OOBEKTBl C UX OMHCAHMSIMH,
yepTeKaMH, N300paXeHUsIMH; pa3inyaTh U aHAJIU3UPOBATh B3AUMHOE PaclooKeHue QUryp;

'I/I306pa)KaTB reoOMCTPHUICCKUC (bnrprI 1 TCJIa, BBITIOJHATE YEPTCK 110 YCIIOBUIO 3a1a4H,

-pelaTe T€OMETPUYECKHUE 3aJaud, ONUPAsICh HAa W3YYECHHBIC CBOMCTBA IIJIAHUMETPUYECKUX U
CTEpEOMETPUYECKMX (UTYp MU OTHOLIEHMH MEXAy HHUMH, NpPUMEHAs anredpandeckuil u
TPUTOHOMETPUUECKUH aInapar;

-IIPOBOJUTH JOKA3aTEIbHbIE PACCYKIACHUS IIPU PELICHUU 3a/1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

-BBIYUCIIATH JIMHEHHBIE 3J€MEHThl U YIJIbl B MPOCTPAHCTBEHHBIX KOHQUTYpalHsX, 00beMbl U
TUTOIIAM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOUHALINIA;

-[IPUMEHATh KOOPAMHATHO— BEKTOPHBIA METOJ JUIsl BBIYMCIIEHUS OTHOILEHUM, PAacCTOSHUHA U
yTJIOB;

-CTpOUTH CCYCHHA MHOTOTPaHHHUKOB 1 1/1306pa>1<aTL CCUCHUA TCJI BpallICHUS.



Hcnonb3oBaTh NpUOOpEeTEHHBbIE 3HAHUS M YMEHHMsI B IPAKTUYECKON IeSiTeJIbHOCTH U
NOBCEIHEBHOM KM3HHU JJIf:

-HCCIIeIOBaHUS (MOACTHPOBAHHS) HECIIOKHBIX PAKTHUECKUX CUTYalluil Ha OCHOBE M3YUEHHBIX
¢dbopmyn u cBOICTB puryp;

-BBIYUCJICHUSA HJIUH, HJ'IOH.[&I[GIZ 1 00BbEMOB PCaJIbHBIX 00BEKTOB IIpu pE€HICHUHN MPAKTHYCCKUX
3aaa4, UCII0JIb3YA IIpHU H€06XOI[I/IMOCTI/I CIIPpaBOYHHUKHU U BBIYUCIIUTCIILHBIC yCTpOﬁCTBa

Hcnonb3oBaTh NpUOOpPETEHHBbIE 3HAHUS M YMEHHsI B NIPAKTUYECKON 1eSiTeJIbHOCTH U
NMOBCEIHEBHOM KM3HHU JIJISA:
o uccienoBaHus (MOJEIUPOBAHMS ) HECIOKHBIX MPAKTUYECKUX CUTYaAIUH;
J MIPH PEICHUN MPAKTUUYECKHX 3aJ1a4, UCTOJIb3Ysl IPU HEOOXOJMMOCTH CIPABOYHUKH U
BBIYUCIIUTENIBHBIE YCTPOMCTBA.

B pesynbrare u3yuenus anreOpsl U Hayajga MaTeMaTUYECKOTO aHajiu3a  OOydarouuiics

HAYYHUTCH:
o MIPOBOAMTH JJOKAa3aTENIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 33124,
o BBIYUCIISITH 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISIE HEOOXOAUMbIE

MOJICTAHOBKH M TIpe00pa30BaHus;

. COCTAaBJIATh YPABHEHUS U HEPABEHCTBA 110 YCIIOBUIO 3a/1a4H;
. MCTIOJB30BATh JUIsI MPHOJIIMKEHHOTO PEIICHUS] YpaBHEHU W HEPABEHCTB TpadpHUUECKHii
METOJI;

OOyuarouuiics noyyum 603MOHCHOCHIb:
o pewams JHCUHEHHO NPpaKmudecKue 3a0aju;

. CAMOCMOSIMENbHO NPUOOPemMams U NPUMEHSAMb 3HAHUSL 8 PA3IUYHBIX CUMYAYUSIX,
pabomamy 8 epynnax;

° aApeyMEeHmuposams u OMCmMausams C6010 MOYKY 3PEeHUsL;
° yMemyb  CAyulamo opyeux, u3eiekamsv Yu4eOHVI0 UHGpOpMayuilo HA  OCHOBe
CONOCMasUmMeIbHO20 AHANU3A 0O0BEKMO8;
o NOIb306AMbCL  NPEOMEMHbIM  YKaA3amenem  SHYUKIONeOuti U Cnpaso4HuKos OJis
HAXodHcOeHUst

ungopmayuu,
o CAMOCMOSIMENbHO — OeliCMBOBAMb 6 CUMYAYUU HEONPeOeléHHOCMU NpU  PeuleHuu

AKmMyanvbHsix OJisk HUX NPOOIeM.

J V3HAMb 3HAYEHUEe MAMEeMAMUYECKOU HAYKU 01 peuleHus 3a0ay, 03HUKAIOWUX 8 meopuu
U nmpakmuke, WUpoOmy U 8 Mo Hce 8pemMs 0SPAHUYEHHOCMb NPUMEHEHUS MAmeMamuyeckux
Memo008 K aHanu3y U UCCIe008AHUI0 NPOYECCO8 U A6IeHUL 8 Npupooe U odwecmae,

J V3HAMb 3HAYeHue NPAKmuKu U 60NPOCO8, BO3HUKAIOWUX 8 CaAMOU mamemamuke Ois
Gopmuposanus u pazeumus Mamemamuieckou HAyKu, UCMOPUI0 pa3sUumus 603HUKHOBEHUS U
pazeumus aneebpol,

J NPUMEHAMb  VHUBEPCANbHBINL — XAPAKMep  3aKOHO8  JIOUKU — MAmemMamudecKux
PAccyxicoenuti, Ux NpUMEHUMOCMb 680 6ceX 001acmax 4en08eyecKol  OesimenbHOCHU;
8EPOSIMHOCMHBILL XAPAKMEP PA3NUYHBIX HPOYECCO8 OKPYHCAIOUIe20 MUPA,

B cootBeTcTBHE C HpHHHTOfI KOHHCHHHCﬁ Pa3sBUTHUA MATCMATHYCCKOI'O O6p8.30BaHI/ISI B
Poccuiickoit d)e;[epaulzm, MATEMAaTHYICCKOC 06p330BaHI/Ie pemact, B 4YaCTHOCTH, CICAYIOLIUC
KJIIOYECBBIC 3aJa4u:



«MPEAOCTABIATh  KKIOMY  0OydYaromemycsi  BO3MOXKHOCTb  JOCTHIKEHHSI  YPOBHS
MaTeMaTUYeCKUX 3HAHUKN, HEOOXOUMOTO TSl TalIbHEUIIEH YCIIeITHOM )KU3HU B OOIIECTBEY;

«obecrieunBaTh HEOOXOIUMOE CTpaHE YMCIO BBIMYCKHUKOB, MaTeMaTHYecKas MOJroTOBKa
KOTOPBIX JOCTaTOYHA I TPOAODKCHUS OOpa3oBaHMsI B PA3IMUYHBIX HAMPABICHUSX W JUIS
MPAKTUYECKOW  JICATEIHHOCTH, BKJIIOYAs TNPEMOJaBaHMEC MATEMATHKH, MaTEeMATHYECKUE
uccienoBanus, paboTy B cepe HHPOPMAIIMOHHBIX TEXHOJIOTUHN U IP.»;

«B OCHOBHOM OOIIeM U cpeaHeM o0meM o00pa3oBaHUU HEOOXOAUMO MPETYCMOTPETh
MOATOTOBKY OOYyYarouIuxcs B COOTBETCTBUU C UX 3aIpocaMH K YPOBHIO MOATOTOBKH B cepe
MaTeMaTHYeCKOro 00pa3oBaHUsI».

CoOTBETCTBEHHO, BBIJICISIFOTCS TPHU HAMPABJICHUS TPEOOBAHUI K Pe3yIbTaTaM MaTeMaTUIECKOTO
o0Opa3oBaHMs:

1) mpaKTHKO-OPHEHTHPOBAHHOE MaTEeMaTHYECKOE 00pa3oBaHKe (MaTeMaTHKa JIJIsl )KU3HH);

2) Maremaruka i KCIOJIb30BaHHs B IPOdecCHu;

3) TBOpuecKoe HampaBlieHHE, Ha KOTOPOE HalelIeHbl Te¢ OOydaromuecs, KOTOPbIC
IUTAHUPYIOT 3aHUMAThCsl TBOPYECKOW UM HUCCIEAOBATEIbCKOM paboToil B oOmactu
MaTEMaTHKH, PU3UKHA, SKOHOMUKH U JPYTUX 00JIACTSX.

OTH HaNpaBIICHUS PEATM3YIOTCS B JBYX OJIOKax TpeOOBAHHH K Pe3yIbTaTaM MaTeMaTHYECKOTO
oOpa3oBaHMUs.
Ha 6a30Bom ypoBHe:

Boimyckauk Hayumtest B 10-11-m kiaccax: A MCMONBb30BaHUS B TIOBCETHEBHOM KHU3HU U
o0ecriedueHrs BO3MOYKHOCTH YCHEIIHOTO MPOJOHKEHHUS 00pa3oBaHMs MO CIEUATbHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM MAaTEMaTHKU.

BEIMyCKHUK MOJY4YMT BO3MOKHOCTH HayuuThess B 10-11-m knmaccax: s pa3BUTHSA
MBIIJICHHSI, HCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HH U 00CCIICYCHHSI BO3SMOYKHOCTH YCIICIITHOTO
MPOJOJDKCHHSI  00pa30BaHUs TIO0  CHEIHAIBLHOCTSM, HE CBS3aHHBIM C  TPUKIATHBIM
HCIOJIb30BAHUEM MaTEMATHKHU

OcHoBHOe coziep:kaHHe MPOrPaMMbI

Aure0dpa u Ha4YaJIa MATEMAaTHYECKOI0 AHAJIN3A

HarypasnbHble uncna, 3anuch, pa3psaHble caaraemble, apupmerndeckue aecteus. Ynucna
U JIeCATUYHAs CUCTeMa cuucieHus. HaTypanbHble uncia, 1eIMMOCTb, IPU3HAKU JIEIMMOCTH Ha
2,3,4,5,9, 10. Paznoxenue yucna Ha MHOkHUTenu. Octatku. Pemenue apudmerndeckux 3amad
MIPAKTHYECKOTO COACPKAHUS.

eneie ynciia. Moaymb 4uciia U €ro CBOMCTBA.

Yactu u nomu. dpobu u neiictBust ¢ npobsmu. Okpyriienue, npudmmkenue. Pemienne
IIPaKTUYECKUX 3a7a4 HA IPUKUJIKY U OLICHKY.

ITpouenTsl. Penmenne 3a1a4 NpakTHYECKOTO COAEPKAHUA HA 4acTU U NpoueHThl. CTeneHb
C HaTypaJbHBIM U LIENbIM NoKa3aTeneM. CBolicTBa cteneHe. CTaHIapTHBIN BUL YHCIIA.

Anrebpanyeckue BbIpaxkeHHs. 3HaUE€HUE aNredpanyeckoro BhIpaKeHUs.

KBanpatHslit kopeHb. M3o00pakeHue umciaa Ha 4YMciIoBOW mpsmMoid. [IpubimkeHHOE
3HAUEHUE UPPALMOHAIBHBIX YHCETL.

Ionamue mnozounena. Pasznodxcenue mMHo20uneHa HA MHOMXCcumenu, Y paBHEHHE, KOPEHb
ypaBHeHUs. JInHelHbIe, KBalpaTHbIE YPABHEHUS U CUCTEMBI JINHEWHBIX YPABHEHUM.

Pemenue mpocTedmux 3a1a4d Ha JIBI)KEHHE, COBMECTHYIO PaboTy, MPOIEHTHI. YHCIOBBIE
HEpAaBEHCTBA M MX CBOWCTBA. JIMHEIHBIE HEpaBEHCTBA C OJHON NEPEMEHHOM M UX CHCTEMBI.
Yucnossle npoMexyTku. OO0beIMHEHNE U TIepeceyeHe TPOMEKYTKOB.

3aBUCUMOCTb BEJTMYMH, (PYHKIIMS, apIyMEHT U 3HaUY€HUE, OCHOBHbIE CBOMCTBA () YHKIUH.
I'paduk dynxnuu. Jlunelinas pynkuus. Ee rpaduk. YriaoBoi ko3ppuiumeHt npsiMoi.



Keaopamuunaa ¢ynxkyus. I'pagux u ceoticmea xeadpamuunou @yuxkyuu. I paghux

Gynxyuu Y = JX - Tpagpux ymxyuu ¥ = _-
X

Hynun QyHKIMM, TpoOMEXyTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHUE HIIU
yObIBaHHE) Ha YHCIOBOM MpoMexyTke. Hambonblnee M HauMeHblee 3HaYeHHE (YHKITHH.
[lepuoanueckue GyHKIMU U HAUMEHBIINH TEPUO/.

I'pagycHas mepa yrna. TpuroHoMerpuueckas OKpPYKHOCTb. OIpeneieHue CHHYca,
KOCHMHYyCa, TaHI€HCa IIPOU3BOJBHOrO yria. (OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
3nauenus TpuronomeTpudeckux Gynkuuit as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuxu mpueconomempuueckux ¢ynxyuii y =C0SX, y =sinx, y = tgx.

Pemenue MPOCTEHIINX TPUTOHOMETPUUYECKUX ypaBHEHUM c MTOMOUIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH.

Ilonamue cmenenu c OelicmeumenvhviM nokasamenem. llpocreiilne nokaszareiabHbIE
ypaBHEHUs U HepaBeHCTBA. [Toka3arenpHast pyHKINS U ee rpaduk.

Jlorapudm umcna, OCHOBHBIE CBOWcTBa Jiorapupma. JlecaTuuHbIi  Jorapudm.
[Ipocreiimue norapudmuueckue ypaBHeHus] U HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee
rpaduxk.

[TonsaTue crenenHoi GyHkuuu u ee rpaduk. [Ipocreiimme nppanuoHaibHbIe YpaBHEHUS.

Kacarenbnass k rpaduxy ¢yakuuu. [loHsTue npousBoaHON (QyHKIMM B TOYKE Kak
TaHTeHC yIJila HaKJIOHa KacaTelnbHOH. ['eomeTpuyeckuil U (U3NYECKUN CMBICI MPOU3BOIHOM.
1Ipou3eo0nvle MHO20UIEHO8.

Touku sKcTpeMyMa (MakCUMyMa U MUHUMYMa). Mccredoganue siemMeHmapubix QyHKyuil
HA MOYKU IKCMPEMYMA ¢ NOMOWbIO npou3eoonou. Hazenaonas unmepnpemayus.

THonamue nepsoobpasnoti gpyukyuu. Quzuueckuili cmuvici nepeoobpasnou. Ilonsmue oo
unmezpae Kax niowaou noo epapukom GyHKyuu.

I'eomerpus

@durypsl Ha IUIOCKOCTH M B TipocTpaHcTBe. [mmnHa u tuomans. [lepumerpsr u momanm
¢buryp.

[TapannenbHOCTh ¥ NEPHEHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH.

TpeyroabHUKH. Bupt TPEYrOJIbHUKOB! OCTPOYTOJIbHBIE, TYIOYTOJIbHBIE,
npsiMoyrosibHble. Karet npotus yria B 30 rpagycoB. BHemHuit yron TpeyrojipHuka.

buccekrpuca, MenuaHa 1 BbICOTA TPEYTOJIbHUKA. PaBEHCTBO TPEYTrOJIbHUKOB.

Pemenue 3aau Ha KieT4aroil 6ymare.

PaBHOOepeHHBI ~ TPEYroJbHUK,  PABHOCTOPOHHUM  TpPEYroOJbHUK. CaoiicTBa
PaBHOOEPEHHOTO TPEYrOJIbHUKA.

CooTHOIIEHNST MEXIy CTOPOHAMH U YIJaMH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpryeckue GyHKIUU YITIOB B MPSIMOYTOJIbHOM TpeyroibHuke. Teopema Iludaropa.
[IpuMmeHeHne TEOpEM CUHYCOB U KOCHHYCOB.

YeTpIpeXyrodbHUKH: MapajieiorpaMM, poMO, IPSIMOYTOJIbHUK, KBaJpaT, Tparneuus U ux
cBoiicTBa. CpesiHss TMHUA TPEYroJbHUKA U TPaIeIHH.

Buinyknvie u  neguinykavie ¢ueypel. llepumerp MHoroyrosibHuka. IIpaBuibHBIHA
MHOTOYTOJIFHUK.

VYTIBI Ha TUTOCKOCTH ¥ B IPOCTPAHCTBE. BepTHKAbHBIC ¥ CMEKHBIC YTIIBL.

CyMMa BHYTPEHHHUX YTJIOB TPEYTrOJbHUKA U YEThIPEXyroJbHUKA.

CooTHolIeHUs B KBaJApaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

JlnaroHaiu MHOTOYTOJIbHHKA.

IToroGHBIE TPEYTONIBHUKY B MPOCTEHININX CITydasiX.



®opMmyIIbl TUIOIMIAIU PSIMOYTOJIbHUKA, TPEYTOJIbHUKA, pOMOa, Tpanenuu.

OxpyxHocTb U Kpyr. Panuyc u auamerp. JyinHa OKpY>KHOCTH U IJIoLaab Kpyra. Yucio
7. BnucaHHbIi yroy, B 4aCTHOCTH YroJi, onuparomuiica Ha auamerp. KacarenbHas k
OKPY>KHOCTH U €€ CBOMCTBO.

Ky6. CootHomienus B Ky0e.

Tetpasap, npaBUWIbHBIN TETPASIP.

IIpaBunbHasg nupamuaa u npusMa. [psamas npusma.

H300padicenue HeKOmMOpbIX MHO20CPAHHUKOS HA NIIOCKOCHIU.

[IpsimoyronpHbI napasmenenunen. 1eopema Iughazopa 6 npocmpancmee.

3amaun Ha BEIYMCIICHUE PACCTOSHUI B IPOCTPAHCTBE € MOMOMIBIO TeopeMsl [Tudaropa.

Paszeepmxa npsamoyzonvrnozo napannenenuneoa.

Konyc, nunmuap, map u chepa.

Ipoexyuu ¢ueyp ma naockocms. H3zo6padicenue yurunopa, KoHyca u cgepuvl Ha
NJIOCKOCMU.

Ilonamue 06 obvemax men. Vicnonabp3oBaHue AJi pelIEHUS 3a]1a4 HA HAXOXKICHHE
reOMETPUUYECKUX BETUYUH (popMyI1 00beMa MPU3MBbI, HWIMHIIpA, TUpaMUibl, KOHYCa, Iapa.

Ionamue o nodobuu na niockocmu u 8 npocmpancmee. OTHOIIEHHUE TUIOMIACH U
00BEMOB MOAOOHBIX PUTYD.

BepositHoCcTh M cTaTHcTHKA. Jlornka 1 KOMOMHATOpHKA

Jloruka. BepHurie u HeBepHbI€ yTBepKaeHus. ClieicTBUE.

Mmnooicecmso. Ilepedbop BapuaHTOB.

Tabnuipl. CTonduyaThie M KPYroBble AUATPAMMBI.

Yucnossie Habopbl. CpenHee apudmernyeckoe, MeArana, HauOOIbIIEe U HANMEHbIIIEe
3Ha4YCHUs. [Ipumepol U3MEHUUBLIX BENUUUH.

YacroTa 1 BepoaTHOCTb coObITUS. CiiydaiiHblii BbIOOpP. Bbluniciienue BeposTHOCTEN
COOBITHI B OTIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSMHU.

Hezasucumvle coovimus. @opmyna cnodxicenus 6eposimHocmell.

Ipumepol cryuatinvix eenuuun. Pasnomepnoe pacnpeodenenue. Ilpumepvl HopmanbHo2o
pacnpedenenus 8 npupooe. [lonamue o 3axone 601bLUWUX YUCEI.

Aure0dpa 1 HayaJ1a aHAJIHN3A

[ToBTOpeHue. Pemenne 3amad ¢ UCIOJIB30BAHUEM CBOWCTB UHCEN U CUCTEM CUMCIIEHUS,
JEJIMMOCTH, J10JIEW M YacTell, MPOLEHTOB, MOAYJIEH uncen. Pemenue 3amad ¢ MCHOJIB30BAHUEM
CBOWCTB CTeNeHeH W KOpHEW, MHOTOWIEHOB, NPeoOpa3oBaHM MHOTOYIEHOB U JIPOOHO-
palMOHANBHBIX BBIPAKEHUM.

Pemienne 3amau ¢ UCHONB30BaHUEM TPATYCHOM Mepbl yria. Moayllb 4uciaa U €ro
CBOMCTBA.

Pemenune 3amau Ha JBUKEHHME M COBMECTHYIO pPa0OTy C IOMOIIBIO JIMHEHHBIX H
KBaJIpaTHBIX YpPaBHEHMH M UX cucTeM. PerieHue 3agad ¢ MOMOUIbIO YHMCIOBBIX HEPABEHCTB U
CHCTEM HEpPaBeHCTB C OJHON MepeMEeHHOW, C NPHUMEHEHHEM H300paKEHUsS YHCIOBBIX
IIPOMEXKYTKOB.

Pemenue 3a7au ¢ UCMONB30BaHUEM YUCIIOBBIX (QYHKIMH U MX rpadukoB. Mcrnonb3oBanue
CBOWCTB M Tpa(pMKOB JIMHEHHBIX U KBaJPAaTUUHBIX QYHKIMH, 0OpaTHON MPONOPLHOHATILHOCTH U

bynkmm Y = \/; . I'papuueckoe penieHre ypaBHeHUH 1 HEPaABEHCTB.

TpuronomeTpuyeckass OKpYXKHOCTb, paduaruas mepa yera. CUHYC, KOCUHYC, TaHTEHC,
Komaueenc TPOU3BOIBHOrO yriia. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIIECTBO W CJICJICTBUS W3
Hero. 3HadeHus] TpuroHoMmerpuueckux ¢ynkuii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°.
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npusedeHust, hpopmyvl 08OUHO20 apeyMeHmA..

Hymn ¢yHKIMM, TpOMEXYyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hambomnbinee u
HanMeHblIee 3HadeHne pynkuuu. [lepuognueckue GyHKuu. YeTHOCTh M HEYETHOCTD () YHKITHHA.
Cnoorcrvle pynxyuu.

Tpuronomerpuyeckue  QyHKIMH Y =COSX, Y =SinX, y =tgx. Dyukyus 'y = Ctgx .
CBoiicTBa 1 TpaUKH TPUTOHOMETPUUYECKHUX (DYHKITHIA.

ApKKOCHHYC, apKCUHYC, AapKTaHI€HC u4ucina. Apxkkomaneenc uucna. llpocrelimme
TPUTOHOMETPUYECKHE YpaBHEHHUs. PellieHne TpuroHoMeTpuieckix ypaBHEHUH.

Obpamuvie mpueconomempuyeckue @GyHkyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpueoHOMempu4eckux HepageHcma.

Crenenb C JACHCTBUTENBHBIM IOKa3zaTeneM, CBOMcTBa creneHu. [Ipocreiimme
MoKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U e CBOMCTBA U rpaduk.

Jlorapudm uwucna, cBoictBa Jorapudma. Jlecatuunelidi snorapudm.  Yucio e.
Hamypanvhwiii nozapupm. [IpeobpazoBanue Jorapu(MUIECKUX BBIPOKCHHM.
Jlorapudmuueckue ypaBHEHUsI U HepaBeHCTBa. Jlorapudmuueckas QpyHKIMS U ee CBOMCTBA U
rpaduxk.

CrenenHas GyHKIMS U ee cBOMCTBA U rpaduk. pparmonaabHbie ypaBHEHHUS.

Memoo unmepeanoeg 0ns peuieHus HEPageHcma.

Ilpeobpazosanus epaghurxoe hynkyuii: cogue 80016 KOOPOUHAMHBIX OCell, PACMSNCEHUE U
colcamue, ompasiceHue OMHOCUMENbHO KOOpOUHammuvlx oceli. I paguueckue memoost peuieHus
ypasHenuii u HepaseHcms. Peuwienue ypasHenuili u HepaseHCms, co0epICaujux nepemeHHyro noo
3HAKOM MOOYJISL.

Cucmembl nOKA3aMeENbHBIX, 102APUPMULECKUX U UPPAYUOHATbHBIX YpasHeHuu. Cucmembl
NOKA3amebHbIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie ¢hynxkyuu. I paduxu e3aummno odpamuwix ¢yuxyuil.

VYpasnenus, cucmemul ypagnenuii c napamempom.

ITponsBonnas pyHkiuu B Touke. KacarenbHas k rpaduky ¢pynkuuu. ['eomerpuueckuii u
¢usnyeckuit cMpica  npous3BogHOM. IlpousBogHble 3neMeHTapHbIX (GyHKUMH. [lpasuna
oughghepenyuposanus.

Bmopas npoussoonas, ee ceomempuueckuil u husuyeckuti CMoici.

ITonatue o HempepbIBHBIX (YHKLIMAX. TOUYKH 3KCTpeMyma (MakCUMymMa U MUHMMYyMA).
UccnenoBanue snemMeHTapHBIX (DYHKIMI HAa TOYKH SKCTpeMyMa, HauOoJbIllee M HAaWMEHbIIIEe
3HaYEHUE C T[OMOILBI0 MPOUBOJHOU. [locmpoenue epaguxkos Gynkyuiti ¢ nomoubio
npou3800HuIX. IIpumenenue npouzsooHol NpuU peuteHul 3a0ay.

IlepBooOpasHas. Ilepsoobpasnvie snemenmapuuix yukyuil. Ilnowads KpusoaumeuHoll
mpaneyuu. Popmyna Hvromona-Jleiionuya.Onpedenennviii unmezpan. Bviuucnenue niowaoetl
NIOCKUX u2yp u 06vemos mei 6paweHus ¢ NOMOubI0 UHMeSPad.

I'eomerpus

[ToBTOpenue. Pemenre 3a1au ¢ npUMEHEHHUEM CBOMCTB (UTYp Ha IJIOCKOCTH. 3a/lauM Ha
JI0Ka3aTeIbCTBO M TIOCTPOEHHE KOHTpIpUMepoB. lcmosnp3oBaHue B 3ajadyax MpPOCTEHIINX
JOTMYECKUX TMpaBwi. PemieHune 3agad C HCHOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOIIICHUH B MPSMOYTOJILHBIX TPEYTrOJbHUKAX, (PAKTOB, CBSA3aHHBIX C YETHIPEXYTOJbHHUKAMH.
Pemenune 3amad ¢ ucmonb3oBaHuEeM (aKTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. PemreHue 3amad Ha
U3MEpEeHUsi Ha IUJIOCKOCTH, BBIYMCICHHE JIUH U IUloaAed. Pewenue 3adau ¢ nomouyvio
8eKMOPO8 U KOOPOUHAM.



Harmsinaas crepeomerpus. @urypsl U ux uzo0OpakeHus: (KyO, mupamuaa, MpU3Ma).
OcnosHule nonamusi cmepeomempuu u ux ceovcmsa. CedeHus Kyba u Terpaszpa.

Touka, mpsiMasi ¥ TUIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3
HUX. B3auMHOEe pacnosioKeHHe MpsAMBIX M IUIOCKOCTEH B IIpocTpaHcTBe. llapanmnensHOCTb
MPSIMBIX U TUIOCKOCTEH B MpocTpaHcTBe. M300paxkeHue NpocTelnx NpoCcTpaHCTBEHHBIX (pUryp
Ha TUIOCKOCTH.

PaccrosiHus mexay purypamu B mpocTpaHCTBE.

Vsl B mpocTpancTBe. [leprneHaAnKyaspHOCTh IPSIMBIX U IIJIOCKOCTEH.

[Tpoekuust Qurypsl Ha MIOCKOCTh. IIpM3HAKK TEPHNEHANKYISIPHOCTH TPSIMBIX H
IIJIOCKOCTEM B IIpOCTpaHCTBE. Teopema 0 Tpex NeprneHuKyIspax.

Mmuororpannuku. Ilapannenenunen. CBoHCTBa NPSMOYTOJILHOTO Mapajulelenunea.
Teopema Iludaropa B mnpocrpancre. Ilpusma u nupamuga. [IpaBunbHas nupamuaa u
npaBwibHasg npusMa. [Ipsmas nupamuia. 71eMEeHTHI IPU3MBI U TUPAMUIBL.

Tena BpaieHus: UWIMHIP, KOHYC, cepa u map. OCHOBHbIE CBOWCTBA IPSIMOIO

KPYrOBOT'O LMJIMHJPA, IPSIMOTO KPYTOBOro KoHyca. M300pakeHune Tei BpalieHus Ha IUIOCKOCTH.

Ilpeocmasnenue 06 yceuennom KoHyce, ceyeHus KOHyca (napaiieibHoe 0CHOBAHUIO U

npoxoosuee yepes 8epPULUHy), ceyeHus YuluHopa (napaniieivHo u nepneHoOuKyIsIpHO OCU),
ceuenus wapa. Pazeepmra yununopa u xouyca.

IIpocmetiuwue KomMOUHAYUU MHO202PAHHUKOS U Mel 8paljeHUs MmedHcoy coOol.
Brruncnenue 31eMeHTOB MPOCTPAaHCTBEHHBIX (Uryp (pedpa, TuaroHaiu, yrisl).

[Inomane NOBEPXHOCTH NPABWIBHOM NUpaMUAbBl M NOpAMONM mnpusmbl. [lmomans
MOBEPXHOCTHU MPSIMOTO KPYrOBOTO LIUIUHAPA, IPSIMOTO KPYrOBOTO KOHYCA U IIapa.

[TonsiTre 06 06beMe. OObeM MUPAMHJIBI U KOHYCA, TPU3MBI U IutHHIpa. O0beM 1mapa.

Ilo0o6Hble mena 6 npocmparcmee. COOTHOLICHUS MEXKIY IJIOMIAASMH TOBEPXHOCTEH U
o0beMaM HOXO0HBIX TEI.

Heuoicenus 6 npocmpancmee: NapailiebHblll NePeHoC, UEHMPAlbHAs CUMMempus.,
cummempusi OMHOCUMENbHO nIockocmu, nosopom. Ceolicmea oOsudicenutl. [lpumenenue
0BUIICEHUTI NPU peuleHUU 3a0ad.

BexTopsl 1 koopauHathl B mpocTtpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHME BEKTOpa Ha
4HiClo, yroa Mexnay BekTopamu. KosumHeapHble U KOMIUIaHapHble BeKTOpbl. Ckansphoe
npouszgeedeHue 6ekmopos. Teopema o0 pasiodceHuu 6eKmopa Nno mpeMm HeKOMNIAHAPHBIM
sexmopam. CranapHoe npouszgedenue 6ekmopos 8 Koopounamax. llpumenenue eekmopog npu
peuteHuly 3a0a4 Ha HaxoxcoeHue paccmosanull, OuH, niowaoei u 00bemos.

Vpaesnenue niockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmparcmee. Popmyna
0151 BbIYUCTIEHUS PACCMOSHUS MeHCOY MOYKAMU 8 NPOCMPAHCIEE.

BepositHocTh M craTtucTHKa. PadoTa ¢ 1aHHBIMHI

[ToBTOpenue. Pemienue 3amad Ha TabnM4yHOE U rpaduyuecKkoe MPeACTaBICHUE TAHHBIX.
Hcnonb30BaHre CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HA0OPOB: CPEAHHMX, HAUOOINBIIETO H
HaMMEHBIIET0 3HAYCHMs, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpeodeneHue yacmomvl u
gepoamunocmu  coovimui. Buluucnenue eeposmuocmeli 8 Onuvlmax ¢ PAGHOBO3IMONCHLIMU
anemenmapuviMu ucxooamu. Pewenue 3a0au ¢ npumenenuem komounamopuku. Pewenue 3adau
HAa BblYUCIEeHUe BePOAMHOCeEl He3aBUCUMBIX COObIMUL, NpuMeHenue QOPMYIbL CLOHNCEHUs]
seposmuocmetl. Pewenue 3aoau ¢ npumenenuem ouazpamm iiepa, oepesa 6epOsmHOCHEL,
Gdopmynvl bepuynnu.

Yenosnas eeposmmnocms. Ilpasuno ymmoowenus eeposimuocmeu. Dopmyna noaHou
8epOSIMHOCMU.

Huckpemnvie  cnyuatinvie eenuyumsl U pacnpedenenus.Hesasucumvie crayuaiinvie
genuyunsl. Pacnpedenenue cymmol u npousgedenuss He3a8UCUMBbIX CIVUAUHBIX GETUUUH.



Mamemamuueckoe oocudanue u oucnepcus caydaunou eenudunvl. Mamemamuyeckoe
odcuoaHue U OUCNepcus CyMMbvl CAVY4AUHbIX 6enuduH. I eomempuyeckoe pacnpeodeneHue.
Bunomuansnoe pacnpedenenue u e2o ceoticmaa.

Henpepuviguvie cayuaiinvie eenuuunvl. [lonamue o0 niomuHocmu  8epOAMHOCHIU.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvroe pacnpedenenue, e2o napamempeoi.

Ionamue o nopmanvHom pacnpedenenuu. llapamempvl HOPMANLHO2O paAcCHpedeneHUs.
Ilpumepul cryuatinblx 6eauyun, NOOYUHEHHbIX HOPMATLHOMY 3AKOHY (ROZPEUHOCMb USMEPEHUl,
pocm uenosexa,).

Hepasencmeso UYeoviuesa. Teopema Bepuynnu. 3axkon oonvwux uucen. Bwvibopoumwiii
Memoo uzmepeHus gepoamuocmel. Ponv 3axona bonvuux uucen 6 Hayke, npupoode u obujecmae.

Kosapuayus 0eyx cayuaunvix eenuuun. Ilowamue o koagpguyuenme Kopperayuu.
Cosmecmuvie HabAOOEHUS 0BYX CYUAUHBIX BeUUUH. Bvibopounsiil koaghguyuenm koppenayuu.

TemaTnuyeckoe MIIAHNPOBAHUE

Auredpa
1. MeiictBuTeabHbIe yncaa(134)
Lenble u pauvoHanbHble uwucna. JlelcTBuTenbHblE uyucia. beckoHeuHo yObIBaromias
reoMeTpruecKasl mporpeccus. ApupMEeTHYecKHid KOpPeHb HaTypaibHOW creneHu. CTemeHs ¢
palMOHAIBHBIM U IEHCTBUTEIIBHBIM [TOKA3ATEISIMU.
Ocnognoie yenu:. HOpMUPOBAHHE MIPECTABICHUI O HATYpPAJIbHBIX, IEbIX YHCTIaX;
-0 IIPU3HAKAX JEJIMMOCTH, IIPOCTHIX U COCTABHBIX YUCIIAX;
-0 pallMOHAJIbHBIX YUCIaX;
-0 MepHO/Ie, O IEPHOANIECKOM IPOOH, O IEHCTBUTEIBHBIX YHCIIAX;
-00 UppaIMOHAIbHBIX YKCIIAX;
-0 0ECKOHEYHOH JIeCATUYHON Nepruogudeckoi Apoou;
-0 MOJ1yJI€ IEHCTBUTENILHOIO YUCIIA;
-popMupOBaHUE YMEHUI OINpeAensiTh OECKOHEYHO YOBIBAIOIIYI0 TI'€OBBIYUCIATH MO (opMmylie
CYMMY O€CKOHEUHO yOBIBaroOIIel reOMETPUUECKON IPOrPeccui;
OBJIaJICHHE YMEHUEM U3BJICUEHUS KOPHS M-I CTENEHU U IPUMEHEHUE CBOMCTB apu(MeTHIeCKOro
KOpHS HAaTypaJIbHOW CTEIICHHU;
OBJIAACHUEC YMCHHEM M HaBbIKaMH PCHICHUA HPpallMOHAJIbHBIX ypaBHeHPIfI, HCIIOJIb3Yyd pa3JINYHbIC
MCTOJbl PEHICHUA HpPpaAlOHAIbHBIX ypaBHeHI/Iﬁ M CBOWCTB CTEHEHH C JIFOOLIM HCJIOYHCIICHHBIM
MOKa3aTeseM.
2.Crenennas ¢pynkuus (124)
CrenenHast ¢yHkuus, e€ cBoiicTBa W Tpaduk. PaBHOCHIBHBIE YypaBHEHHS U HEPaBEHCTBA.
HppaunoHanbHble ypaBHEHHS.
Ocnosnvie yeau: GopMHPOBAHHE TIPEACTABICHUH O CTETICHHOH (DYHKIIMN, O MOHOTOHHOH (DyHKIINY;
(dbopMHUpOBaHHE YMEHHI BBIIONHATH IPE0OPa30BaHNE JAHHOTO YPaBHEHUs B ypaBHEHHE-CIIC/ICTBHUE,
paciIMpeHus 00I1acTH ONpe/ieIeH s, TPOBEPKU KOPHEH;
OBJIA/ICHUE YMEHHUEM pellaTh HPPALOHAIbHBIC YPABHEHUSI METOJIOM BO3BEJCHUS B KBaIpaT 00eHX
qacTeil ypaBHEHHs, IPOBEPKU KOPHEH ypaBHEHNS,
BBIIIOJIHATh ~ PAaBHOCWIBHBIE  NPEOOpa3OBaHUS  YPAaBHEHHS U ONPEAENATb  HEPAaBHOCHIIBHBIC
npeoOpa3oBaHUs ypaBHEHHSI.
3. oka3aTtenbHas pynkuusa(104)
[MokasarenbHas GyHKIMs, €€ cBoiicTBa u rpaduk. [lokaszaTenbHbie ypaBHeHHs. [lokazaTebHbIC
HepaBeHcTBAa. CHCTEMBI TIOKa3aTeIbHBIX YPAaBHEHUH 1 HEPABEHCTB.
OcHosnvle yenu: HOPMUPOBAHHE MOHITHUI O TOKA3aTEIbHON QyHKIHH,
O CTEMNEHH C IIPOU3BOJILHBIM JICHCTBUTEIILHBIM I10KA3aTeIIeM,



0 CBOMCTBAxX IMOKa3aTeabHON (YHKIHMH, 0 rpaduke QYHKIUHM, O CHMMETPUH OTHOCUTEIBHO OCH OPJIHHAT,
00 sKkcroHeHTe; (hOpMHpPOBAHUE YMEHHSI PEIIaTh MOKa3aTEIbHBIC YPABHEHHS Pa3InMYHbIMU METOAAMMU
YpaBHUBAHHUEM MOKa3aTesIeH, BBEICHUEM HOBOM MEPEMEHHOM; OBJIaJICHNE YMEHUEM PeElIaTh
MOKa3aTeabHbIe HEPABEHCTBA PA3IMYHBIMUA METOJIaMH, HCIIONIb3Yys CBOMCTBA PAaBHOCHIIBHOCTH
HEPaBEHCTB; OBJIaJICHIE HABBIKAMH PELICHHUS CHCTEM IOKa3aTeIbHBIX YPAaBHEHUN M HEPABEHCTB
METOIOM 3aMEHBI IIEPEMEHHBIX, METO/I0M IOJICTAHOBKHU.

4. Jlorapupmuueckast pyHkuus (154)

Jlorapudmer.  CpoiictBa  norapudmoB. JlecsTMuHbIE ©  HATypajbHBIC  JIOTAPH(MBIL
Jlorapudmuueckass ¢ynkuus, e€ cBoiictBa u rpaduk. Jlorapupmuueckue ypaBHEHUS.
Jlorapudmuueckrue HEpaBEHCTBA.

OcHnosnbie yenu: GopMUpPOBAHUE TPEICTaBICHUN O jorapudme, o0 ocHOBaHMM Jjorapudma, o
norapu(MUpPOBaHUH, O AECATUYHOM Jorapudme,

0 HaTypalbHOM Jorapudme, o Qgopmyne mepexojna oT jorapudma ¢ OAHMUM OCHOBAHHEM K
jorapu@my ¢ APYruM OCHOBAHUEM;

(dbopMUpOBaHHE YMEHUS IPUMEHATH CBOMCTBA JIOTapu(MOB:

gorapu@M Mpou3BeNEHUs, JIoTapudM YacTHOTO, JOrapudM CTENEeHH, MpPU YIPOIIECHUU
BBIpOXEHUH, COJIEpIKAIIUX JTOTapH(MBI;

OBJIAJICHME YMEHHMEM pelaTh JorapuMUUecKue ypaBHEHUS; MEpPeXois K pPaBHOCUILHOMY
norapuMUUECKOMy YPaBHEHHIO, METO MOTEHIIMPOBAHUS, METO]] BBEJCHHSI HOBOI IIEPEMEHHOM,
OBJIa/ICHUE HABBIKAMHU PEHICHUS JIOTapH(PMHUIECKIX HEPABEHCTB.

5. Tpuronomerpudeckue popmyJibi (224)

Pagnannas mepa yria. IloBopoT ToukuM BOKpYr Haudana koopawHat. OmpeneneHHe CUHYCA,
KOCHHYCa M TaHTEHCa. 3HAaKW CHHYCa, KOCHHYCa M TAaHTE€HCA. 3aBUCHMOCTb MEXIYy CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJHOTO M TOTO JXK€ yrja. TpuroHomerpuyeckue ToxaectBa. CHHYC,
KOCHHYC M TaHT€HC YTJIOB O U 0. POPMYIIBI CIIOKEHUS.. CHHYC, KOCHHYC M TaHT'€HC JBOWHOTO
yriaa.. @opmynsl npuseneHus. Cymma u pa3HOCTb cHHYCcOB. CyMMa U pa3HOCTh KOCHHYCOB.
Ocnognvie yenu. HOpMUPOBAHUE IPEICTABICHUN O paJuaHHON Mepe yTIia,

0 MepeBO/Ie paIMaHHOM MephI yriia B IpayCHYIO Mepy U Ha000poT;

0 YHCJIOBOM OKPYXHOCTH Ha KOOPAMHATHOM IIIOCKOCTH;

0 CHHYCE, KOCHHYCE, TAaHT€HCEe, KOTAaHTE€HCEe, X CBOWCTBAX;

0 YETBEPTSIX OKPYKHOCTH;

(dbopMHpOBaHUE YMEHUI yIIPOLIaTh TPUTOHOMETPHUYECKHE BBIPAYKEHUS OJJHOTO apTyMEHTA;
JIOKa3bIBaTh TOXK/ECTBA;

BBINOJIHATH NPE00pa30BaHKe BEIPAXKEHUI TOCPEACTBOM TOXKAECTBEHHBIX TPe0Opa3oBaHuil;
OBJIa/ICHUE YMEHUEM MPUMEHATh (POPMYJIBI CHHYCA U KOCHHYCA CyMMbI M Pa3HOCTH, (POPMYIIbI
JIBOWHOTO yIyia JUIsl YIPOLIEHUs BBIPayKEHHIA;

OBJIa/ICHUE HAaBBIKAMH UCTIOIB30BaHUS (POPMYII IPUBEACHHS U (POPMYJT MPEOOPA30OBAHHS CyMMBI
TPUTOHOMETPHUYECKUX (PYHKIIUI B IPOU3BEICHUE.

6. Tpuronomerpuyeckue ypapHenus (14u.)

Pemenne TpuroHoMeTpuyeCKUX ypaBHEHUN BUJa: cosx=a sinx=a tgx=a

OcnosHule yeau: HOpMUPOBAHUE NPEACTABICHNUN O PEIICHUH TPUTOHOMETPUYECKUX YpaBHEHUN
Ha YUCIIOBON OKPYXHOCTH, 00 apKKOCHUHYCE, apKCHHYCE, apKTaHI'€HCE, aPKKOTAHI'€HCE YUCIIa;
(dbopMHpOBaHKE YMEHHH perIeHus MPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHU, 0THOPOTHBIX
TPUTOHOMETPUYECKNX YPABHEHUII;

OBJIQJICHHE YMEHHEM DPElIaTh TPUTOHOMETPUUYECKHE YPAaBHEHUS METOJOM BBEIEHUS HOBOU
IIEPEMEHHOM, METOJIOM PA3JIOKEHUSI Ha MHOKUTEIIH;

pacipeHue 1 00001eHre CBEACHUH 0 BUIaX TPUTOHOMETPHUUECKUX



7. IloBTOpeHue (164)

11 knace

1. IToemopenue kypca 10 knacca (2 u)

[TokazarenbHast ¢ynkuus. Jlorapudpmuyeckas ¢yHkuus. TpuroHomerpuueckue ¢GOPMYIIbL.

Crenennast (yHKIHA.

Ocnosnvle yenu: (HopMUpOBaHHE TMPEACTABICHUN O LEIOCTHOCTH M HEMPEPBIBHOCTH Kypca

anreOppl; OBIAJCHUE YMEHUEM OOOOILIEHUS M CUCTeMAaTHU3allMM 3HAHUM MO OCHOBHBIM TEMam

Kypca anredpsl 10 kimacca; pa3BUTHE JIOTUYECKOT0, MATEMAaTHYECKOTO MBIIIJICHUS! U UHTYUIIUH,

TBOPUYECKUX CIIOCOOHOCTEN B 00JIaCTH MaTeMaTUKH

2. Tpuzonomempuueckue gpynkyuu (13 u)

OO6nacTp ompeneneHuss ¥ MHOKECTBO 3HAUYEHUH TPUTOHOMETpHUYeCKUX (yHKUMHA. YETHOCTB,

HEYETHOCTH, NEPUOTUIHOCTh TPUTOHOMETpUUecKUX (pyHkmid. CBoiicTBa U rpaduku GpyHKIHIA
y=C0s X, y=sinX, y=tgXx.

Ocnoguvie yenu: (HOpMHpPOBAHHWE MPEACTABICHUN 00 001acTH OmpeeNieHHuss U MHOMKECTBE

3HAYeHUH TPUTOHOMETPHUYECKUX (PYHKUMH, 0 HEUETHON U Y€THON (PYHKIHSIX, O IEPUOINIECKOM

byHKIMM, 0 mepuoae (YHKIUH, O HAaUMEHBIIEM IOJOXKHUTEILHOM Mepuoje; (popMUpOBaHUE

YMEHHUIH HaXOAWThb OO0JACTh OIpeIeJeHHs] W MHOXECTBO 3HAUYEHUH TPUTOHOMETPUUYECKHX

(GYHKIUI CI0XHOTO apryMeHTa, IPEJICTAaBJICHHOTO B BUJE JPOOH U KOPHS; OBJIaJICHUE YMEHHEM

CBOOOHO CTPOUTH rpaUKy TPUTOHOMETPUUYECKUX (PYHKIIUN U ONMUCHIBATh UX CBOMCTBA;

B pe3ynbrare n3y4eHus TeMbl y9alIuecs JOJKHBI:

3HaTh: 00JACTh ONpEICNCHUS U MHOXKECTBO 3HAYCHUH 3JIEMEHTApHBIX TPUTOHOMETPUYECKHX

GyHKIU; TpPUroHOMETprYecKne (pyHKIIUU, UX CBOMCTBA U IpadUK;

YMEThb: HaxOJIUTh OO0JACTh OMNpEAENCHUS M MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUUYECKHUX

GyHKIMI; MHOXKECTBO 3HaYEHHI TpuroHomeTpudyeckux ¢yHkiuii Buga kf(x) m, rue f(x)- mobas

TpUTOHOMETpHYEcKast (QYHKIMS; JOKAa3bIBaTh NEPUOAUMYHOCTD (DYHKIUI C 3aJJaHHBIM TEPUOJIOM;

uccleoBaTh (YHKIHIO HAa YETHOCTh M HEYETHOCTB; CTPOUTH TPAQHUKH TPUTOHOMETPUUECKUX

¢byHKUMH; coBepuiaTh mpeoOpazoBaHHe rpaduKoB (GYHKIWUK, 3HAs WX CBOWCTBA; pEIIATh

rpadUYecKy MPOCTEUIIINE TPUTOHOMETPUIECKHE YPaBHEHHS U HEPABEHCTBA.

3. Ilpouseoonasn u eé zeomempuueckuii cmoica (16 u)

[TpousBonnas. IlpomsBomnas crenmeHHoil  QyHkuuu. IlpaBuna  auddepeHnmpoBaHus.

[Tpon3BoiHBIE HEKOTOPBIX ANIEMEHTAPHBIX (PyHKIMH. ['eoMeTpruuecknii cMbICT IPOU3BOJHOM.
Ocnosnule yeau: GOpMUPOBAHUE MOHATUH O MCHOBEHHOM CKOPOCTH, O KacaTeJIbHOM K IIIOCKOM

KpHUBOM, 0 KacaTenbHOH K rpaduky GyHKINHU, O IPOU3BOJHON (QYHKINHU, O PU3UUIECKOM CMBICIIE

MIPOU3BO/IHOM, O TEOMETPUYECKOM CMBICIIE NMPOU3BOAHOM, O CKOPOCTH M3MEHEHUs (PYHKIMH, O

npezaene GyHKIUU B TOUKe, 0 TudPepeHIpoBaHUN, O POU3BOIHBIX AIEMEHTAPHBIX (YHKIUH;

(dbopMHpOBaHHE YMEHHUS HCIOJIB30BATH AITOPUTM HAXOXKIEHHS TPOM3BOJHON DIIEMEHTAPHBIX

(GYHKIUH TPOCTOTO W CIIOKHOTO apryMEHTa; OBJIAZICHWE YMEHHEM HaXOIUTh IPOHM3BOIHYIO

000 KOMOWHAIMK AJIEMEHTAPHBIX (DYHKIMH; OBIIAJICHUE HABBIKAMHU COCTABJICHUS ypaBHEHHUS

KacaTenbHOH K TpaduKy (YHKIMHM NPU JOMOJHHUTENBbHBIX YCIOBUSAX, HAXOXICHHUS YTIOBOTO

Kod(pHIIMeHTa KacaTeTbHON, TOUKH KacaHusl.

B pe3ynbrare n3ydeHus TeMbI y9alIfecs JOJDKHBI:

3HaTh: TIOHSATHE TPOW3BOAHOW (yHKIMH, (U3HUECKOTO W TEOMETPHUYECKOTO CMBICIA

MPOU3BO/IHOM; TOHATHE TPOU3BOJHOM CTENEHH, KOpHA; MpaBuia JTudepeHIMpOBaHNUS;

(dbopMysIbl TPOU3BOAHBIX 3JEMEHTApHBIX (QYHKUWH; ypaBHEHHE KacaTelbHON K rpaduky

(GYHKIINU; aITOPUTM COCTABIICHUS YPAaBHEHHsI KacaTelIbHOM;

YMETh: BBIYMCIATH IMPOU3BOAHYIO CTENEHHOM (YHKIMM W KOpHS; HAaXOAWUTh MPOU3BOJHBIE

CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO; IIPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (yHKIINH;

HAXO/IUTh MPOU3BOHBIEC AIEMEHTAPHBIX (YHKIIUH CIIOKHOTO apryMEHTa; COCTABIISTh yPaBHEHUE



KacaTeJbHOU K rpaduky (YyHKIMH IO alrOpUTMy; y4yacTBOBaTb B JAMANOre, IOHUMAaTh TOUKY
3peHust coOecelHUKa, MPU3HABATh MPABO HAa MHOE MHEHHE; OOBSCHATH M3yUYEHHBIE MOJI0KESHUS
Ha CaMOCTOSITEJIIbHO MOJOOPaHHBIX MPUMEpPAxX; OCYIIECTBIATh IMOMCK HECKOJBKUX CIIOCOOOB
pelIeHH s, apryMEHTUPOBATh PAIlMOHAIBHBIA CIIOCO0, TPOBOIUTH JJOKA3aTEIbHbIE PACCYXKACHUS;
CaMOCTOSITEJIbHO UCKaTh HEOOXOAUMYIO JUIsl PEeLIeHHs] yUeOHBIX 3a/1a4 UH(OPMALIHIO.

4. Ilpumenenue npouszeo0HoIl K ucciedosanuio Qyuxuyuii (16 u)

Bospacranne u yOwbiBanue QyHkimii. Jkcrpemymsl (yHkiuu. IlpumeHenne mpou3BOAHON K
nocrpoeHuto rpadukoB GyHKIMH. Haumbonblliee u HauMeHbIee 3HAYCHUS (DYHKIUU.
BrimykiocTs rpaduka. Touku neperuoa.

Ocnosnvle yenu: (HOPMUPOBAHUE IPEICTABICHUM O NMPOMEXYTKax BO3pacTaHUs U yObIBaHUS
(GyHKLIMH, O JOCTaTOYHOM YCIOBUHM BO3pacTaHUs (YHKLUUHU, O NPOMEXKYTKaX MOHOTOHHOCTH
¢GyHKIMH, 00 OKPECTHOCTH TOYKH, O TOYKAaX MAKCUMyMa M MHUHUMYMa (YHKLUH, O TOUYKaX
IKCTPEMYMa, O KPUTHUUYECKUX TOUKaX; HOPMUPOBAHUE YMEHUS CTPOUTH ICKHU3 Ipauka pyHKIUH,
€CIT 3aJaH OTPE30K, 3HaueHHs (YHKIMM HAa KOHIAX 3TOTO0 OTPE3Ka M 3HAK NPOU3BOJHON B
HEKOTOPBIX TOYKax (PYHKIUH; OBJIAJCHUE YMECHHEM MPUMEHSITHh IPOU3BOIHYIO K HCCIIECIOBAHUIO
GyHKIMH W TOCTPOCHHIO TpadUKOB; OBIIAJCHHWE HABBIKAMH HCCIEIOBATH B IMPOCTEHIINX
ciydasx (yHKOMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOoOJbIlee M HaWMEHbIIEE 3HAYCHHUS
(GyHKINH, TOYKHU eperuda ¥ MHTEPBAJIbl BHITYKIOCTH.

B pe3ynbrare n3y4eHus TeMbl y9alIuecs JOJKHBI:

3HaTh: IOHATHE CTALMOHAPHBIX, KPUTHYECKUX TOUYEK, TOYEK ISKCTPEMyMa; KaK IMPUMEHSTbH
MPOU3BOIHYI0O K HCCIIEOBaHUIO (DYHKIHMIA M TOCTPOCHUIO TpadUKOB; KaK MCCIENOBATh B
NPOCTEUIINX Cay4asx (PYHKIMM HAa MOHOTOHHOCTh, HAXOJUTh HAWOOJbIIEEC W HAaWMEHbINIEE
3Ha4YeHUs (QYHKIINH;

yYMETh: HAXOJIUTh WHTEPBAIBI BO3pacTaHUs M yOBIBaHUS (YHKIHUI; CTPOUTH ICKU3 Tpaduka
HenpepbIBHON (YHKIMH, ONpeeNéHHON Ha OTpe3Ke; HAXOIUTh CTAllMOHAPHbIE TOUKH (DYHKIIMH,
KPUTHYECKHE TOYKM M TOYKHM OHKCTPEMYyMa; MPUMEHSTh HPOM3BOJIHYIO K MCCIEIOBAHUIO
(GyHKUIMH U TOCTPOEHUIO TpaUKOB; HAXOAUTh HAaUOOJIbIIIEe U HAUMEHbIIIee 3HaUCHUE (PYHKIUHY;
paboTtath ¢ yueOHUKOM, OTOMpATh U CTPYKTYpHUPOBATh MaTepual.

5.Unmezpan (13 u)

[TepBooOpaznas. [IpaBuna HaxoxaeHUS epBO0Opa3HbIX. [lnomans KpUBOIUHEHHON Tpamnenuu
W MHTErpall. Berancienne nHTErpaioB. Berancienne miomaneii ¢ moMoIbi0 HHTETPAJIOB.
Ocnognvie yenu: GOpPMUPOBAHME MPENCTABICHUM O mMepBOOOpa3HOM (PYHKIMH, O CEeMEHCTBE
epBooOpa3HbIX, 0 MUpdEepeHIMPOBAaHUN U UHTETPUPOBAHUM, O TaOJIMIE MEPBOOOPA3HBIX, O
IpaBUJaX OTHICKAHHUS TNEepBOOOpa3HbIX; (OPMHUPOBAHME YMEHUN HAXOAWUTh [UIA (DYHKIUH
nepBooOpa3Hyto, TpaduK KOTOPOM NPOXOIUT dYepe3 TOUKY, 3aJaHHYI0 KOOpAMHATaMH;
OBJIQ/ICHUE YMEHHEM HaxXOAWTh IUIOIAJb KPUBOJMHEHHON  Tpameuuu, OrpaHWYeHHOU
rpadpukamu pyHkuuid y = f(x) u y = g(x), orpaHH4eHHON NpsAMBIMU X = a. X = b, ockto OX U
rpaduxom y = h(X).

B pe3ynbrare n3yueHHs TEMbI yUaluecs JOJKHBI:

3HATh: MMOHATHE NMEPBOOOPA3HOM, MHTErpasa; MpaBuia HaXOXKICHUS MEepBOOOPa3HBIX; TaOIUILy
nepBooOpa3ubIx; hopmyiny Herorona JleiiOnuiia; npaBuia HHTETPUPOBAHNS,

YMETh: NMPOBOAUTH HH(OPMAIIMOHHO-CMBICIIOBOM aHAJIM3 MPOYUTAHHOTO TEKCTa B y4eOHUKE,
Y4acTBOBATh B JHAJOre, MPUBOIUTH MPUMEPHI, apTYMEHTHPOBAHO OTBEYATh HA ITOCTABIICHHEIC
BOTIPOCHI, OCMBICTTBATh OMIUOKHM U MX YCTPaHSTh, TOKA3bIBaTh, YTO JaHHAs (DYHKIUS SBISETCS
nepBoOOpa3HON ISl IPYroi JaHHOW (DYHKIMH; HAXOJUTh OJHY M3 MEPBOOOPA3HBIX NJIsi CYMMBI
GbyHKIMH ¥ Tpou3BefieHns (GYHKLIUU HA YHUCIIO, UCHOJb3Yys CHPAaBOYHbIE MaTepHajbl; BBIBOJUTH
IpaBUJIa OTHICKaHUS MEPBOOOPA3HBIX; N300pakaTh KPUBOJUHEWHYIO TPANEIHMIO, OTPaHUYEHHYIO
rpaduKaMH 3JIEMEHTApHBIX (DYHKIIMIA; BBIYMCIATH MHTErpajl OT 3JEMEHTapHOW (YHKLIUHU



npoctoro aprymerTa mo ¢opmysie Herotona JleitOHMIIa ¢ TOMOIIBI0 TaOJIUIIBI TIEPBOOOPAZHBIX U
MpaBUJl MHTETPUPOBAHMS; BBIUMCIATH IUIOLWIAAb KPUBOJMHEWHOW Tpaneuuu, OrpaHuYCHHOU
OpsAMBIMU X = a, X = b, ockto OX U rpadukoM KBagpaTUIHOW (YHKIIUHU; HAXOAUTH TUIOIIATH
KPUBOJMHEWHON Tparelyy, orpaHuYeHHON napaboiaMu; BBIYUCIATH MyTh, IPOMIEHHBIN TEIOM
OT Hauaja JABMXKEHHUS JI0 OCTaHOBKH, €CIM H3BECTHA €r0 CKOpPOCTb; MPEIBUACTH BO3MOKHBIC
MOCIICAICTBHS CBOUX JCMCTBHIA; BJIaIeTh HABBIKAMU KOHTPOJISL M OLICHKH CBOEH JI€ATEIbHOCTH.

6. Komounamopuka. Inemenmut meopuu eéepossmuocmeil.

Cmamucmuxka.(17 u)

TabmuuHoe M rpaduyeckoe NpeACTaBICHUE JaHHBIX. UYMCIOBBIE XapPaKTEPUCTUKU DPSJIOB
naHHbIX. [loouepénHblii W OJHOBPEMEHHBI BHIOOP HECKOIBKHX JJIEMEHTOB M3 KOHEYHOTO
MHO)kecTBa. DopMynbl 4HClIa NEPECTaHOBOK, COYETAaHWM, pa3MmelieHuid. Pemenue
KoMOMHaTopHbIX  3amady. @Dopmyma OwnomMa Hprorona. CBoiicTBa OHMHOMHHAIBHBIX
koaddunuentoB. Tpeyronpuuk [lackans. DnemeHTapHbIe U ClOXKHbBIE cOObITUA. PaccMoTpenue
CIIy4aeB: BEpOSITHOCTh CYMMBbI HECOBMECTHBIX COOBITHH, BEpPOSITHOCTH MPOTHBOIOIONKHOIO
coObiTus. [loHATHE O HE3aBUCHUMOCTH COOBITHI. BeposTHOCTH M cTaTUCTHUYECKas YacToTa
HACTYIUICHHUs] coObITHs. PelleHune NpakTUYECKUX 3aJad C [PUMEHEHUE BEPOATHOCTHBIX
MeTonoB. CiydailiHple BenuuuHbl. lLleHTpanbHble TeHAeHUMU. Mepbl pa3dpoca. Pemenue
MIPaKTUYECKUX 3a7a4 10 TeMe «CTaTUCTHKA.

Ocnognvie yeau: (HOpMHUPOBAHHUE IPEICTABICHUM O HAay4YHBIX, JIOTUYECKUX, KOMOMHATOPHBIX
METOAAX PEIICHHS MAaTeMaTHYeCKHX 3ajad; (OpMHUpPOBAHUE YMEHHS aHATU3UPOBATh, HAXOIHUTH
pa3iauyHble CHOCOObI pEIIeHUsT OJHOW M TOW K€ 3aJayd, JAejaThb BbIBOJbBI; pa3BUTHE
KOMOMHATOPHO-JIOTUYECKOTO  MBIIUICHUS;  (OPMUpPOBAaHHME  MPEACTABICHHUS O  TEOPHH
BEPOATHOCTH, O MOHATHIX: BEPOATHOCTb, UCIIBITAHUE, COOBITHE (HEBO3MOKHOE U JOCTOBEPHOE),
BEPOATHOCTh COOBITUH, OOBEIUHEHHWE U TIepeceueHue COOBITUH, CIIEACTBHE COOBITHS,
HE3aBHUCUMOCTh COOBITHI; (OPMUPOBAHHWE YMEHHS BBIUUCISATH BEPOATHOCTH COOBITUH,
OIpeEATh HECOBMECTHBIE U IIPOTUBOIOJIOXKHBIE COOBITHS; OBJAJEHUE YMEHUEM BbBIIIOJHEHUS
OCHOBHBIX ONEpaIMii HaJ COOBITUSIMH; OBJIAJICHUE HAaBBIKAMHU PEIICHUS MPAKTUYECKHX 33]ad C
[IPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB;

B pe3ynbTare nzydeHus TeMbl ydamuecs JOJKHBI:

3HaTh: MOHATHE KOMOMHATOPHOM 3a/adydl U OCHOBHBIX METOAOB €€ pelieHHs (IepecTaHOBKH,
pa3MelleHusi, coyeTaHusi 0e3 MOBTOPEHHS U C MOBTOPEHHMEM); MOHATHE JIOTHUECKOM 3ajauu;
NpUEMBI pelIeHnsT KOMOMHATOPHBIX, JTOTMYECKHUX 3a/1a4; AJIEMEHTHI Ipa)OBOro MOAEIHPOBAHNUS;
MOHSTHE BEPOATHOCTH COOBITHI; MOHSATHE HEBO3MOKHOTO M JJOCTOBEPHOI'O COOBITHUS; MOHATHE
HE3aBHCHUMBIX COOBITHIf; OHSTHE YCIOBHOM BEPOSTHOCTU COOBITUH; MOHSATUE CTATUCTHYECKOU
4acTOThl HACTYIJIEHUS COOBITHM; YMETh: HCIHOJb30BATh OCHOBHBIE METOJbl pEIICHUS
KOMOMHATOPHBIX, JIOTUYECKUX 3a]ay; pa3padaThiBaTh MOJEIN METOJOB PELIEHUS 3a/1ay, B TOM
qucie U MPH MOMOIIMU Irpa)BOr0 MOJIEIUPOBAHUS; IEPEXOIUTh OT HJIEH 33Jaul K aHAJIOTUYHOM,
Oonee mpocTod 3ajmade, T.. OT OCHOBHOM ITOCTAHOBKHM BOINpPOCAa K CXEME; SICHO BBIPAXKaTb
pa3paboTaHHYIO UAEI0 3a/1a4M; BBIYUCIISTH BEPOATHOCTh COOBITHI; ONPeNeNIATh PABHOBEPOSITHbIE
COOBITHSI; BBIIOJHATH OCHOBHBIE OMNEpPAlMM HajJ COOBITUSMH; JIOKa3blBaTh HE3aBUCHMOCTb
COOBITHI; HAXOAUTH YCIOBHYIO BEPOSITHOCTD; pelIaTh MPAaKTUYECKUE 3a/1a4uM, IPUMEHS METOIbI
TEOPUHU BEPOSTHOCTH.

7. Oboowarouiee noemopenue Kypca anzeopwt u navan ananusa 3a 10 - 11 knaccot (25 u).
Uwucna u anredpandeckue npeodpasoBanus. YpaBHeHnus. HepaBencrBa. CrucTteMbl ypaBHEHHH U
HepaBeHCTB. [Ipon3BoHas GyHKIUU U ee IPUMEHEHHE K pelleHuno 3a1ady. OyHKIUN U
rpaduku. TekcToBele 3a7aydl Ha NPOLEHTHI, JBWXKEHUE, Mporpeccud. OCHOBHBIE IIEJH:
0000IIeHNe W cCUCTEeMaTH3aIMs Kypca anreOpsl W Havan aHaim3a 3a 10- 11 kiraccer; co3ganue
YCJIOBUH /7S TIJIOJJOTBOPHOTO Y4acTHs B TPYMNIOBOM padote, s pOpMUPOBAHUS YMEHUS



CaMOCTOSITEJIbHO M MOTHBHUPOBAaHHO OPraHU30BHIBaTh CBOIO JESTENBHOCTH; (HOPMUPOBAHHE
MPECTaBICHUNA 00 MIEesX U METOJaX MaTeMaTUKU, O MAaTEMAaTHUKE KaK CPEJCTBE MOICIMPOBAHUS
SBJICHUH W IPOLIECCOB; PA3BUTHUE JIOTMUECKOTO M MAaTEMaTHUYECKOIO MBIIUIEHUS, UHTYULUH,
TBOPYECKHUX CIIOCOOHOCTEH; BOCIHUTAaHHE IMOHMMAHUS 3HAYUMOCTH MAaTEMaTHKH  JUIS
00I1IECTBEHHOT'O Mporpecca.

I'eomerpus

BBeneHune. AKCHOMBI CTepeOMeTPHU U UX ciaeacTBHs (5 YacoB)

3HaTh COEpPKaHUE Kypca CTEPEOMETPUH, aKCHOMBI O B3aUMHOM PAaCIOJIOKEHUU TOYEK, MPSIMbBIX
Y TJIOCKOCTEH B MPOCTPAHCTBE. Y METh MPUMEHSTh AKCHUOMBI U UX CIEACTBUS K PEIICHUIO 3a/1a4

MapanieabHOCTh NPAMBIX U IIOcKoOcTel (19 yacoB)

3HaTh MOHSATHS MApPaUICIbHBIX M CKPELIMBAIOIIMXCA MPSMBIX, TEOPEMbl O MNapaJICIbHOCTU
NPSMBIX U HapajuIeIbHOCTU 3-X MPSIMBIX, YMETh NPUMEHSATH STH MOHATHUA HAa MOJENAX KyOa,
MPU3MbI, NMHUpPaMUAbL. 3HATh BO3MOXHBIE CIy4yad BO3MOXKHOT'O PpACIHOJIOKEHUS MPSIMOH H
IUIOCKOCTH B MIPOCTPAHCTBE, MOHITHE MAapAJJICIIbHOCTH MPSAMOI U TIIOCKOCTH, YMETh JI0KA3bIBATh
MPHU3HAK MapalIeIbHOCTH MPSMONM M TUIOCKOCTH. YMETh MPUMEHATh H3yYeHHBIE TEOPEMbI MPHU
penieHuu 3aaad. 3HaTh OMPEETICHUE CKPEIIMBAIOIIUXCS MPSAMBIX, YMETh JI0Ka3aTh MPHU3HAK U
CBOMCTBO CKPEUIMBAIOIINXCS MPSIMBIX. ¥YMETh HAXOAUTH YTrOJI MEX1Y MPSMBIMU B TIPOCTPAHCTBE.
3HaTh TOHSTHE MapaUIETbHBIX TUIOCKOCTEH M MPU3HAK MapajuIeIbHOCTH IUIOCKOCTEH, 3HATH
CBOMCTBa MapaUICJIbHBIX IUIOCKOCTEH M yMETh MPUMEHSTh WX IPU PEHICHUH 3a7ad. 3HATh
MOHATHE TETpadApa, YMETh pellaTh 3aJaud, CBSI3aHHBIE C TETPAdAPOM. 3HATh MOHSTHE
napajuiefienunea U ero CBOMCTBA, YMETh pEllaTh 3a/layM, CBSI3aHHBIE C MapaUICTIUIICIOM.
YMeTh pemath 3a/1a4i Ha MOCTPOCHHUE CEYSHH TeTpad/pa U napauieNenuneaa.

IMepnieHANKYJISIPHOCTH NPSIMBIX U IJI0cKOCTel (20 yacoB)

3HaTb  ONpEACJICHWE NEPIECHIUKYJSPHBIX  IPSAMBIX B IPOCTPAHCTBE,  OIpPEIEICHUE
NEPIEHIUKYJIAPHOCTH NPSAMOM M INIOCKOCTH, JOKA3aTEIbCTBO JIEMMbI O IEPIEHANKYIISAPHOCTH 2-
X NapaJljIebHBIX MPSAMBIX TPEThEU MPSAMOU U TEOPEM, B KOTOPBIX YCTAHABIUBAETCA CBA3b MEXKAY
MapaliCJIbHOCTBIO IMPSAMBIX W UX MEPINCHAUKYIAPHOCTBIO K ITJIOCKOCTH. 3HaTh J0Ka3aTejIbCTBO
MIPU3HAKA MEPIECHINKYIAPHOCTH MPSAMON M IUIOCKOCTH M YMETh IIPUMEHATH €r0 MPHU PEIICHUH
3aj1a4. 3HaTh JI0KA3aTelIbCTBO TEOPEMbI O NPSIMOW, MEPHEHAUKYISIPHOM K IUIOCKOCTH. YMETh
peiiaTb OCHOBHBIC THUIIBI 3a/la4 HA NEPICHAUKYIISAPHOCTD pr[MOI\/'I M IJIOCKOCTHU. 3HATH MOHSTHE
paccTosiHUA OT TOYKHM 0 TUIOCKOCTH M TEOPEMY O TpeX INEPHEHIUKYIAPAX, YMETh IIPUMEHATD €€
IIPpY PELIEHUM 3a1ad. 3HATh IOHATHE yIVIa MEXIy NpSIMOM M IUIOCKOCTBbIO, YMEThb pellaTh
OCHOBHBIE THUIIBI 3a/1a4, B KOTOPBIX MCIIOJIB3YETCs ITO MOHATUE. YMETh pellaTh OCHOBHBIE THIIbI
3a/la4 Ha NEPHEHAMKYJIAPHOCTh MPSAMOM M IUIOCKOCTU U yrja MEXAY IPsIMOM M INUIOCKOCTBIO.
3HaTh MOHATHUSI JBYTPAHHOIO yIJIa U €ro JMHEMHOro yria, yMeTh HaXOAMTb Yrojl MEXIy
IIOCKOCTAMHU M PEIIaTb OCHOBHBIC THUIIBI 3ala4, B KOTOPBIX HCIIOJIB3YIOTCSA 3TH IMOHATHA. 3HaThH
ONpEeNEeIeHUE MEePNEHIUKYISIPHBIX  IIOCKOCTEH, MPU3HAK MEPHNEHAUKYISIPHOCTH  JIBYX
IIOCKOCTEH W YMETb MNPUMCHATH OTOT IPHU3HAK IIpU PCHICHUH 3aaad. 3HATL TIOHATHE
napajuleJIenuIena U ero CBOWCTBA, yMETh pellaTh 3alayd Ha OTH CBOWCTBA. YMETh pelIaTh
OCHOBHBIE TUIIBI 3371a4 HA MIEPIEHIUKYIISIPHOCTD INIOCKOCTEH.

Muororpannuku (12 yacoB)

3HaTh MOHATHE MHOTOIPAaHHMKA M €ro 3JEMEHTOB. 3HAaTh IOHSATHE IPU3MBI, IUIOLIAIU
MOBEPXHOCTU MPHU3MBbI U (POPMYITY JUIsl BBIUMCICHMS IUIOIIAAN MOBEPXHOCTH MPU3MBL. Y METhH
pemarh 3aJayd Ha BBIYMCIEHHUE IUIOIAIN MOBEPXHOCTH NMPHU3MbI. 3HATh MOHSATHE MHUPAMUJIBL,
YMETbh peniaTh 3a/1a4M, CBsI3aHHbIE C MUPaMMI0i. 3HATH MOHATHE IPABUIBHOM MUPaMHIbI, YMETh



periaTh 3a/1a4u, CBA3aHHBIC C TUIOIIAbI0 OOKOBOM MOBEPXHOCTH MPABUILHON MUpaMUIbL. Y METh
pemiath 3aJaudd, CBS3aHHBIE C IUIONIA/IbI0 TOBEPXHOCTH MPOM3BOJIBHOM MNUpaMUIbl. 3HATH
MOHSATUE YCEUEHHON MUpPAMHJbI, YMETh PEIlaTh 3a/Jaud, CBA3aHHBIE C YCEUEHHOW MUPaMUIOU.
3HaTh MOHATUS CUMMETPUM B MPOCTPAHCTBE MPABWIHBHOTO MHOTOIPAHHUKA, BUJbI PABUIBHBIX
MHOTOTPAHHUKOB, YMETh pEeIlIaTh 33/1a4d C MPABUIbHBIMH MHOTOIPaHHUKAMU.

BekTopsl B ipocTpancTBe (6 4acoB)

3HaTh MOHSATHUS BEKTOPOB, PABEHCTBO BEKTOPOB, 0003HAYCHHUS. 3HATH MPaBWJIA TPEYTOJIbHUKA U
napajuiesiorpaMma CJI0KEHHsI BEKTOPOB, CIIOCOOBI MOCTPOEHUS Pa3HOCTH BEKTOPOB, CBOMCTBA
CIIO)KEHHUSI, YMETh HaXOJUTh CYMMY HECKOJIbKHUX BEKTOPOB. 3HATh MPABHIIO YMHOKEHUSI BEKTOpa
Ha YKCIIO U OCHOBHBIE CBOMCTBA, YMETh MPUMEHSTh UX MIPH PEHICHUU 3a/1a4. 3HATh ONpeesieHUue
KOMIUTAHAPHBIX ~ BEKTOPOB, MpPHU3HAK KOMIUIAHAPHOCTH 3-X BEKTOPOB U MPaBHIO
napajuiefienunea CiaoXKeHus: 3-X HeKOMIUIAaHAPHBIX BEKTOPOB. 3HAThb TEOPEMY O pa3jiOKEHUU
BEKTOpa 10 3-M HEKOMILUIAHAPHBIM BEKTOPaM.

HToroBoe noBTropeHune Kypca reomerpuu (6 4acon)
11 kaace

1.  BekTopsl B npocTpancTie (7 4acoB)
[Tonstue BekTopa B npoctpaHcTBe. ClI0kKEHHE U BBIUNTAHUE BEKTOPOB. YMHO)KEHHE BEKTOPA
Ha yucio. KommianapHbie BEKTOPBI.
OcHo6Has yenb: 3aKpPENNUTh H3BECTHBIE Yy4YallUMCS U3 Kypca IUIAHMMETPUM CBEACHHUS O
BEKTOpax M JICHCTBUAX HAJ HUIMU, BBECTH IOHSATHE KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE
U PacCMOTPETh BOIPOC O PA3IOKEHUU JIHOOOro BEKTOpa MO TPEM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM.
2. MeTtoa koopauHaT B npocTpaHcTBe. [Bm:keHus. (12 yacoB)
Koopaunatsl TOYKM ¥ KOOpAMHATBl BekTopa. CKalsipHOE IPOU3BEACHHE BEKTOPOB.
VYpaBHeHnue miockoctu. JBuxenus. IIpeoGpa3oBanue nogoodus.
OcnosHnas yenv: cCHOPMHPOBATH YMEHHE YYAIIMUXCS MPUMEHATh BEKTOPHO-KOOPIMHATHBIN
METOJl K PELIEHUIO 3a7ad Ha BBIYMCIEHUE YITIOB MEXKIY NPSIMBIMU M INIOCKOCTSMU U
pacCcTOSHUN MEKIY IBYMsI TOUKAMM, OT TOYKH JI0 IIIOCKOCTH.

3. Iuaunap, konyc, map. (15 yacos)
[Tonstue wmumuuagpa. Ilnomane mnoBepxHocTH uwWivHapa. Ilonarue konyca. Ilmomans
MOBEPXHOCTH KOHyca. YceueHHbI KoHyc. Cdepa u map. YpaBHeHnue chepsl. Bzaumuoe
pacriosioskeHue cepsl 1 miockocTu. KacarenbHas miIockocTsb K cgepe.
B3aumHoe pacnonoxenue chepsl U npsmoi. CedeHue IUIMHAPUYECKOW M KOHHUYECKOM
MOBEPXHOCTEN Pa3TMUYHBIMU TUIOCKOCTSMH.
OcHogHas yenv: AaTh yYalllUMCA CHCTEMAaTUYECKHE CBEIEHHsS OO0 OCHOBHBIX Telax H
MOBEPXHOCTAX BpallleHHs — IUIMHpPE, KOHYyce, chepe, mape.

4. O6bembl e (14 yacos)
OO0BeM mpsMOYTOJIbHOTO mapaiutenenumneaa. OO0beMbl NMPSIMON TPU3MbI M UJIMHIPA.
OObemMbl HAKJIOHHOW MPHU3MbI, MUpaMUAbl U KoHyca. OObeM miapa W IUIOHaab Chephl.
OOBeMBI IIAPOBOTO CETMEHTA MIAPOBOIO CJIOS U IIAPOBOTO CEKTOPA.
OchosHasi yenb: BBECTH TIOHATHE OObeMa Tella U BhIBECTH (HOPMYJBI U BBIYMCIICHUS
00bEMOB OCHOBHBIX MHOTOI'PAaHHUKOB U KPYIJIBIX TEJl, H3yYCHHBIX B Kypce TEOMETPHH.
Hrorosoe noBropenne (20 yacon)



BocnurareabHblil MOTeHIMAJ Y4eOHOTo npeamMera « MaremaTuka: ajredpa u Havyaja
MaTeMaTH4YeCKOr0 aHAJIN3a»

Mooyns «lllKobHbLIE YPOKY
Peanuzarus mKoJIBHBIMHU TT€JarOraMy BOCITUTATEIFHOTO TIOTCHIIMAJIA YPOKa MPeIoiaracT

clieaytonee:

®  YCTaHOBJICHUE JOBEPUTCIBHBIX OTHOIICHUH MEXIy YYMTEIEM M €ro Y4YeHHKaMH,
CIOCOOCTBYIOIIMX ITO3UTMBHOMY BOCHPHUATHIO Y4YallUMUCS TpeOOBaHMNH M NPOChO yuuTens,
NPUBIICUCHUIO WX BHUMAaHUA K OOCYy)KZaeMoil Ha ypoke HWHPOpPMALWH, AKTUBU3AIMH HX
IIO3HABATEJIbHOM NEATEIbHOCTH;

e noOyXICHHE HIKOJHHUKOB COOJIONATh HA YpPOKE OOLICTIPUHATHIE HOPMBI TOBEACHUS,
npaBuja OOLIEHHA €O cTapmHMMU (YUUTEISIMHU) M CBEPCTHUKAMHU (IIKOJIBHUKAMH), TPUHIUITBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3aLHY;

e [IPUBJICYCHHE BHUMAHUS IIKOJBbHUKOB K LIEHHOCTHOMY aCIEKTy HM3y4acMbIX HA YpOKax
SBJICHH, OpraHu3anus ux padoThl C MOJy4aeMOil Ha ypOKe COLMAIbHO 3HAYMMOM MHpOopManuei —
MHULIMAPOBAaHUE €€ OOCYKIEHMs, BBICKA3bIBAaHMs YYaIMMUCS CBOEr0O MHEHHUS 110 €€ II0BOAY,
BBIPAOOTKHU CBOETO K HE OTHOILICHMUS,

®  HCHOJb30BAHHE BOCIUTATEIbHBIX BOZMOXKHOCTEH COJIepKaHUsl yUeOHOro MpeaMeTa yepes
JEMOHCTPALIMIO JI€TSIM TPUMEPOB OTBETCTBEHHOT'O, TIPAaXXAAHCKOTO IOBEIEHUS, IHPOSBICHUS
YEJIOBEKOJIIOOUST M JI00pOCEPICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB JJIS YTCHHS,
3aJa4 JJIs pelieHus], IPoOJIEeMHBIX CUTYalMi U1 00CYXK/I€HUs B KJ1acce;

® T[pPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OPM PAaOOTHI y4alIUXCs: HHTEIUICKTYaIbHBIX
UT'p, CTUMYJIMPYIOIIMX [O3HABATEJIbHYI0 MOTHBALMIO IIKOJBHUKOB; JUJAKTHUECKOIO Tearpa, TIe
MOJTyYCHHBIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B TEATPAIBHBIX MMOCTAHOBKAX; TUCKYCCHH, KOTOPHIE
JAI0T y4aluMcs BO3MOXXHOCTb IPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTHBHOI'O JIMaJora; IpyIrnoBoOi
paboThI WK pabOTHI B Mapax, KOTOPBIE y9aT MIKOJIHLHUKOB KOMaH/IHOW paboTe M B3aUMOJICHCTBHUIO C
IPYTUMHU JETbMU;

e  BKIIOYCHHME B YPOK MIPOBBIX IIPOLELYp, KOTOPbIE IOMOIAIOT MOAAEPKATh MOTHBALUIO
JeTel K MOJIY4YEHUIO 3HAHWM, HaJa)KMBAaHUIO MO3UTHBHBIX MEKIMYHOCTHBIX OTHOILEHUM B KJacce,
MIOMOTAIOTYCTaHOBJIEHHIO JOOPO’KeIaTeIbHOM aTMoc(ephl BO BpeMs ypOKa;

e opraHu3zauus ImedcTBa MOTUBUPOBAHHBIX M OPYAHUPOBAHHBIX YyYaIIMXCs Haa MX
HEYCIIEBAIOIIMMH OJHOKJIACCHUKAMH, [JAIOUIET0 HIKOJbHUKAM COLMAJIbHO 3HAYUMBIM  OIBIT
COTPYJHUYECTBA U B3aMMHON TOMOIIIH;

®  VHHUIMHUPOBAHME U MOAJIEPKKA HCCIIEA0BATENbCKON IEATENbHOCTH IKOJIbHIUKOB B paMKax
peain3allMiM MMM HMHAWBHUIYAJIbHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, 4YTO JacT
IIKOJIbBHUKaM BO3MOKHOCTb TPUOOPECTH HABBIK CaMOCTOSITEIBHOIO PEIIEHUs TeOpeTHYEeCKOn
npoOJeMbl, HaBbIK T€HEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HJAEH, HABBIK YBAXKUTEIHHOTO
OTHONICHHUS K YYyXUM HAeIM, OQOPMIEHHBIM B paboTax Jpyrux HCCleoBaTeIe, HaBbIK
MyOJINYHOTO BBICTYIUIEHUS NEpel ayAUTOpUeH, apryMEHTHPOBAHUS U OTCTaMBAaHUS CBOEH TOUKH
3peHusl.

TemaTuueckoe IJIAHUPOBaAHHUE

10 xmace

Ne HaumenoBanue pasnena KonnyectBo uacos
1 JleicTBUTEIBHBIC YHCIIA 13

2 CrenenHast QyHKIUS 12

3 [TokazarenbHast GyHKIHS 10

4 Jlorapudmuueckas GyHKIUSA 15

5 Tpuronomerpuyeckue Gpopmymbt 22

6 TpuronomeTpuueckue ypaBHEHUs 14

7 [ToBTOpenue 16

9 Htoro 102




Ne HaumenoBanue paznena Koi-Bo yacoB
[ToBTOpEHHE 2
1 Tpuronomerpuueckue GpyHKIHHA 13
2 [Ipon3BoHas U €€ TEOMETPUUYECKUI CMBICIT 16
3 [TpumeHeHre MPOU3BOTHOM K UCCIEIOBAHUIO (DYHKIIUN 16
4 WuTterpan 13
5 Komb6unaropuka 10
S) DnEeMEHTHI TEOPUH BEPOATHOCTEN 7
7 HroroBoe moBTOpeHue Kypca 25
BCEr0 102
1lknacc
Ne HaumenoBanue paznena KommyectBo wacoB
BCETO I10 IPOrpaMMme
1 BBenenune. AKCHOMBI CTEPEOMETPHUH U UX CIEACTBUS 5
2 [TapamienbHOCTh IPSIMBIX M INTIOCKOCTEH 19
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IUIOCKOCTEH 20
4 MHororpaHHuKu 12
5 Bekrtops! B mpocTpaHcTBe 6
6 HToroBoe moBTOpeHHE Kypca reOMETpUH 6
9 HUroro 68
11knacc
No HaumenoBanue pazzuena KonuuecTBo uacos
n/m BCETO 110 porpamMme
1 Bexkrtops! B mpocTpaHcTBe 7
2 MeToxa KoopAUHAT B IPOCTPAHCTBE 12
3 Humuaap. Konye. Hlap. 15
4 OObembI TE 14
6 HrtoroBoe moBTopeHue Kypca reoOMeTpun 20
7 Hroro 68







