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IO CHUTEJIbHAS 3AIIMCKA

MomudurupoBannas pabodass mporpaMMa IO MaTeMaTHKe pa3paboTaHa Ha OCHOBE WM B

COOTBETCTBHHU C HOPMATHBHBIMHU IIPABOBBIMHU TOKYMEHTAMH (peaepaibHOr0 YPOBHS:

@enepanbabiM 3ak0HOM OT 29.12.2012 1. Ne273 — @3 «3axon 06 obpazoBanuu B Poccuiickoit
®enepauun» (m.22 1.2, 9.1,5 ¢1.12, 4.7 c¢1.28, ¢1.30, .5 4.3 c1.47, .1 4.1 ct. 48);
®DenepanpHOro nepeyHsi y4eOHUKOB, PEKOMEHOBAHHBIX MJIM JOMYIIEHHBIX K MCIIOJIB30BAHHUIO B
00meobpazoBaTeIbHBIX OpraHW3alMi M YUHTHIBAIOIIUX TpeOOBaHWS K pe3yibTaTaM oO0IIero
obpa3oBaHusl, IpeAcTaBlIeHHbIe B DeepaTbHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
obmero o0pa30BaHuUs, MPEAINOJaralollie MPEEMCTBEHHOCTh TPUMEPHBIMU IPOTpaMMaMH ISt
HavajpHOTO O0Omero obpaszoBanus (5-7 kimaccel), mpukaszel ot 31 mexabpst 2015 r. Ne 1576
(HauaspHOe 00mmee oOpazoBanue), Ne 1577 (ocHOBHOe obmiee oOpasoBanms), No 1578 (cpemnee
obmee oOpa3oBaHue);

@enepabHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHErO (TIOJIHOTO)0OIIero
obpazoBanus (mpuka3z Muno6prayku Poccun ot 17 mast 2012r. Ne413);

Konmernmue#t pa3BuTest MaremaTHdeckoro obOpa3oBanust B Poccuiickoit ®Depepanuu yTB.
pacniopspxerueM [IpaBurensctBa PO ot 24.12.2013r1. Ne 2506-p.

HopMaTHBHBIMH TIPABOBBIMH JIOKYMEHTAMH HHCTHTYHOHAJIBHOTO YPOBHS:

VeTaBoM KpaeBOTO TOCYAapCTBEHHOTO aBTOHOMHOTO 00mieo0pa3oBaTeIbHOTO  yUPEKICHUS
«KpaeBoit eHTp 00pa3oBaHUsY;

OcHoBHO# 06pa3oBaTenbHOi porpammoit KI'AOVY «KpaeBoit ieHTp 06pa3oBaHusy.

ABTOPCKHMH MPOrpaMMaMH:
Anrebpa u Havajla  aHaJu3a. 10-11 KJIACCHI. FO.M.Komnsrus, M.B.Tkauéna,
H.E.®&noposa,.M.N.111a0ynuH;
I'eomeTpus. 10-11 xmacest. JI.C.AtanacsH;
C6opuuk paboumx mporpamm. Anrebpa M Hadana mMaremarhdeckoro aHammsa. 10-11 xmaccsr:
yue0. mocobue st odmeobpazoar. opranmu3zanuii / T.A. Bypmuctposa.-M.: Ilpocsemenne 2016;
C6opuuk paboumx mporpamm. I'eomerpusi. 10-11 kmacesr: yue6. mocobue st o6meoOpazoBart.
opraam3anuii / T.A. Bypmuctposa.-M.: [Ipocsemenne 2016.

HNudopmanms 06 ncnoabzyemom YMK

Anrebpa u Hadasia MaTeMarndeckoro ananm3a. 10 kinacc: yueb. ns obmeobpazosar.
opranu3anuii: 6a3oBeiii U yriyoneHHsid yposau / FO. M. Konsrun, M. B. Tkauésa, H. E.
®énoposa, M. U. llabyuun. — M: Ilpocsemenue, 2016.

Anrebpa ® Hadajga MareMaTW4eckoro aHamm3a. 11 kmacc: yuel. st obmieoOpas3omart.
opranu3auuii: 6a3oBbiii u yrinyonenasii ypoHu / 0. M. Komsrun, M. B. Tkauésa, H. E.
®énopona, M. U. [llabyuun. — M: Ilpocsemmenue, 2014,

Junaxtuueckue marepuansl s 10 u 11 xmacca, aropos: M.U. [1labynwn, M.B. Tkauésa, H.E.
®énoposa, O.H. JTo6posa. — M. IIpocsemenune, 2014.

OCHOBHBEIMH KOHICITYAJIbHBIMHA IIPUHIUIIAMHU y‘{CGHI/IKOB SIBJISIFOTCH

Bsicokasi HAyqHOCTh B COUYETAHHH C JOCTYITHOCTBIO H3JI0XKEHHS y4eOHOrO MaTepuaa;
ITpaxkTHKO-TIpUKIIaqHAs OPUEHTALUS COJEPKaHHST 00y ICHHS,

JIAYHOCTHO OPMEHTHPOBAHHBIN U AU(QPEPEHIINPOBAHHEBIN TOIX0 B OPraHU3AIUN W COJACPIKAHUH
oOydJeHwus.

VYueOHHK COOTBETCTBYIOT 6a30BOMY M NMpOQHIBHOMY ypoBHSIM. Marepuan yueOHuka mis 10

Klacca TMOCBSIIEH M3YYEHMIO 3JIEMEHTAPHOH MaTeMaTHKW: JJIEMEHTAPHBIX (DYHKIWI, MHOrOUIEHOB,
YPaBHEHHH, HCPABEHCTB M UX CHCTeM. Marepuan nepBoi riaBbl IpeIHa3HAYEH [Tl TIOBTOPEHUS Kypca
MaTEMaTUKH OCHOBHOM IIKOJIBI. 3HAKOMCTBO ¢ MaTeMaTHYECKUM aHAJN30M, KOMIUIEKCHBIMH YHCIIAMH,
SJIEMEHTAaMHM CTaTHCTHKH U TEOPHH BEPOSITHOCTEH OTHECeHO K 11 kiacey.

v

I'eomerpus. 10-11 xmaccsr: 6a3zoBsiit yposens / JI. C. ArtanacsH, B. ®@. Byrysos, C. b. Kagomues
[# op.]. — M.: IIpocBemmenue, 2016.
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VMK coaepsKuT A0CTATOYHbIH NPAKTHYECKHIH MaTePHAJL:

» JUIS OCBOEHHSI OCHOBHBEIX IIPEIYCMOTPEHHBIX CTAHIAPTOM YMeHuu W HAKOIUICHHs OIbITa B
WCIONB30BaHUA TPUOOPETCHHBIX 3HAHWM M YMEHHH B IPaKTHYECKOH JCATCIBHOCTH H
TIOBCEIHEBHOM JKU3HU TI0 BCEM pa3ziellaM Kypca Fr€éOMETPUH;

> s GOPMHpPOBAHHUS CTAHIAPTHBIX YHUBEPCAIBHBIX YUCOHBIX NEHCTBUN, OTHOCSIIMXCS K TIOMCKY M
BBIICJICHMIO HEOOXOIMMO#l WH(OPMAIMK, CTPYKTypHpPOBAaHHMIO 3HAaHMH, BHIOOpY Hambosee
> (pEeKTHBHEIX CIIOCOGOB pEINEHHMs 3a7ad, OCMBICICHMIO TEKCTa M pedueKcHu CrmocoboB H
yCIOBHUM NEHCTBUM.

V nensiercs BHUMaHUE U HOPMHUPOBAHHIO 3HAKOBO-CHMBOJIMYECKUX M JIOTHYECKUX TCHCTBHUM.

bBananc TeOpHH W TPAKTHUECKWX 33JaHMH B ydyeOHHMKAax HalleJIeH Ha OBJIAJICHHE HaBBIKAMU

[I03HABATENbHOM, YUeOHO-MCCIEIOBATEILCKON W IPOEKTHOM NEATEIBHOCTH, HAaBBIKAMHU pPa3pEIICHUS

npobiieM; Ha CHOCOOHOCTP M TOTOBHOCTb K CaMOCTOSTEILHOMY IOMCKY METOJOB PpEIICHHS

NPAaKTHIECKUX 3a/1ad KaK METAIPEIMETHOMY Pe3yIbTaTy 00y4eHHUS.

[NpennaraeMmpiii y4eOHUK ¥ IHIAKTHYECKHE MaTepHalbl NPENCTABISAET COO0H OpraHuveckoe
00BeIMHEHNE TEOPETHYECKOTO MaTepHala C CHCTEMOH YNpPaKHEHWH, pa3sBUBAIOICH TEOPHIO,
WUTIOCTPUPYIOIIEH ee MPUMEHEHHe, 00eCIeunBalOmE YCBOCHHE METONOB NMPHUMEHEHHS TEOPUH K
pEIIeHHIO 3a/1a4.

B aBTOpCKHE TpOrpaMMbl BHECEHBI H3MECHEHHUS:

— tema «TpuroHomeTprdeckue GpyHKIMU» paccmarpuBaercs B 10 kmacce.

— mpu peanmmsand TaHHOM mporpammsbl B 10-11 kmaccax — MCHONB3yeTCs METOM TOTPYXKCHHS U
CKaTHsl, U3y4aeMbIi MaTepHall ICITUTCS Ha TEOPETHIECKUH U IIPaKTHUECKUH OJIOKH.

Maremartuka TEOpust IpaKTHKa UTOTO
10 xmace | 11 kmace 10 xmace 11 xmace | 10 xmace | 11 xmace

ba3oBelii ypoBeHB 641 644 724 724 1364 1364
[TpodunbHBI ypoBEHD 964 964 108y 1084 2044 2044

Buja peannszyemMoii nporpaMmel

O6meobpazoBarenbHasl.
IIEJIb PABOYEN ITPOI' PAMMBI
obecrieyeHre IEJOCTHOM W YETKOH CHCTEMBI IUJITAHWPOBAHWS, OpraHW3allid W  yIPaBIICHHS

00pa3oBaTeIbHOI IeATeNbHOCTBIO B IIpeMETHON 001acTu «MaremaTukay.

3AJAYM ITPOT'PAMMBI:

v OnpenenuTts conepkanue, 00BeM, TTOPSI0K H3yIeHUS yIeOHOH MUCIUTIIMHBL

v/ JlaTe TpencTaBlIeHHE O NPaKTHYECKOH peann3allid  KOMIIOHEHTOB
00pa30BaTeIbHOTO CTAaHAAPTA NP U3YYEHUH IIPEIMETa MaTEMATHKA.

HEJA U 3AJJAYU KYPCA

B cootBerctBHE ¢ @PI'OC 0cHOBHOrO 00IIEr0 00pa3oBaHUs OCHOBHBIMM LEISAMH Kypca MaTeMaTHKH

ms10-11 x1accoB SIBISIFOTCS:

v/ 0CO3HAHWE 3HAYECHWs MAaTEMATHKH B ITOBCEHEBHOMN XU3HU UEIIOBEKA;

v' (opMHpOBaHWE TPEICTaBICHUN O CONMAIBHBIX, KYJIBTYPHBIX H HCTOPHYECKHMX (haKTopax
CTAQHOBJICHHS MATEMATUIECKON HAYKH;

v (opMmHpoBaHHEe TPEACTABICHWII O MaTeMaTHKe KaK YacTH OOIIedeNoBEeYeCKOH KyIbTYpHI,
YHUBEPCATBHOM SI3bIKE HayKM, MO3BOJISIOMIEM ONKCHIBATH M M3ydaTh pealbHBIE IPOILECCHI U
SIBIICHHS;

v/ pa3BHTHE JIMYHOCTH MIKOJBHHKA CPEACTBAMH MAaTeMaTHKH, MOJTOTOBKA €ro K IPOJOIKEHHUIO
00yJeHHUs U K caMopeann3alliy B COBPEMEHHOM 00IIIEeCTBe.

roCyIapCTBEHHOTO

VYcBOeHHBIE B Kypce MaTeMaTHKHM CTapIied IMKOJBI 3HAHUSI U CHOCOOBI IeHCTBUH HEOOXOIMMBI HE
TOJIBKO JUIS JajdbHEHINETr0 YCIENIHOTO W3YyYeHHWs] MaTeMaTHKA B By3€, HO W I DPEIICHUS
MPAaKTUYECKUX 3a7a4d B TOBCEIHEBHON XXU3HU.



JlocTXeHnE TepeurCIICHHBIX Leed PeANoaraeT peleHie cJaeaymuxX 3a1a4:

v (hopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS;

v/ BOCNIHTAaHHE OTHOIIEHWS K MaTeMaTHKE KaK K 4acTH OOIIEeYesOBEYECKOH KyIbTYphl, MTPAIOIIei
0c00yI0 poJib B 00IIECTBEHHOM Pa3BUTHH.

v (dopMmupoBaHHe y OOYYAIOIIMXCS CHCTEMHBIX IPECTABIEHUN M OIbITA MPHMEHEHHS METOJIOB,
TEXHOJIOTHH ¥ (OpM OpraHM3anu¥ NMPOEKTHOH M yueOHO-HCCIEe0BATENBCKON ESTETBHOCTH IS
JOCTIIKEHHSI TPAKTUKO-OPHEHTHPOBAHHBIX PE3yIbTaTOB 00pa3oBaHMUs;

v'  (opMHpoBaHHE HABBIKOB  pa3pabOTKH, peaTM3amid ¥  OOIIECTBEHHOM  IPE3CHTAIUH
O0yJaIOUMMHUCST PE3yJIbTATOB HCCIIEAOBAHMS, WHIMBHIYAIBHOTO IPOEKTAa, HANPaBICHHOTO Ha
pelIeHne HayqHOMH, IMYHOCTHO U (MJIH) COLHATBHO 3HAUMMOH 1poOIIeMBl;

v (opMHpOBaHHE MOTHBAIIMH HM3YYECHHS MATEMaTHKH, TOTOBHOCTH M CIIOCOOHOCTH y4YamIUXcs K
CaMOpa3BUTHIO, TMYHOCTHOMY CaMOOMPEAEICHNIO, TOCTPOCHHIO HHAWBUIYaIbHON TPAEKTOPHH B
U3y4YCHUH TpeIMeTa;

vy ydammxcst CriocOGHOCTH K OpraHu3aliy CBOed yueOHOM NesTeTbHOCTH TOCPEICTBOM OCBOCHHUS
JTMYHOCTHBIX, TTO3HABATEIBHBIX, PETYISTHBHBIX H KOMMYHHUKATUBHBIX YHHBEPCAIBHBIX y4EOHBIX
JEUCTBUH;

v (opmHpoBaHHE CIEMUYUUECKUX U MATEMAaTHKH  CTHJICH MBIIUIEHHS, HEOOXOIMMBIX IS
TIOJTHOIIEHHOTO (DYHKIIMOHMPOBAHHUSI B COBPEMEHHOM OOIIECTBE, B YAaCTHOCTH, JIOTHYECKOTO,
AITOPUTMHUYECKOTO U 3BPHCTHYECKOTO;

v (opmMHpOBaHHE YMEHHUIl MPEIACTaBISATh HHPOPMALUIO B 3aBHCHUMOCTH OT ITOCTABJIECHHBIX 3a1ad B
BUe TaONWIBI, CXEeMBI, rpaduka, IUarpaMMbl, HCIIOJIB30BaTh KOMIBIOTEPHBIE IPOrPaMMBI,
WuTtepHeT npu ee 06paboTke;

v OBJIAQJICHHE YYAIIUMHCS MAaTEeMATHYECKUM SI3bIKOM H amlapaToM Kak CPEJICTBOM OIUCAHWS W
MCCIIEIOBAHUS SIBICHUH OKPY KaIOLIETO MUPA;

v/ OBIAJCHHE CHCTEMOM MaTeMaTHYECKUX 3HAHHUH, YMECHUH M HaBBIKOB, HEOOXOAUMBIX Ul PEIlCHUS
3a/1a4 TIOBCETHEBHOM )KU3HHU, U3YUCHHUS] CMEXXHBIX JUCIUIIIMH W IPOJOJDKEHHS 00pa30BaHUs

Pe3yabTaThi 6a30BOr0 ypoBHS

OpPMEHTHPOBAaHBI Ha OOIIYI0 (YHKIHOHAIBHYIO TPAMOTHOCTH, TOJYYEHHE KOMIETEHTHOCTEH st

TIOBCEIHEBHOM XM3HU M OOIIEro pa3BUTHUS. DTa TIPyIa pe3yJlbTaToB IIPEIIOaraer:

— TOHMMaHWE TPEIMEeTa, KIIOYEBBIX BOMPOCOB M OCHOBHBIX COCTABISIOIIAX 3JIEMEHTOB
U3y4aeMoU TpeaMeTHOH o0iacTi, 4To obecrnednBaeTcsi HE 3a CYET 3ayYMBAHMUS ONPEICIICHUM
W TIpaBHJ, @ MOCPEICTBOM MOJIEIUPOBAHUS M TOCTAHOBKM IPOOIEMHBIX BOIPOCOB KYJIBTYpBHI,
XapaKTepHBIX ISl TAHHOM ITpeIMETHOM 001acTH;

— yYMEHHE pemaTh OCHOBHBIE NMPAKTHYECKHE 3aJadd, XapaKTEepHbIE UIS UCHOJIb30BAHUS METO/IOB
¥ HHCTPYMEHTApHs TaHHOH MpeIMeTHOH o0nacTu;

— OCO3HaHME paMOK M3ydyaeMoil TNpeaIMEeTHOW  Oo0NacTH, OTrpaHHYEeHHOCTH METOJOB |
WHCTPYMEHTOB, THITHYHBIX CBSI3€H C HEKOTOPBIMH JPYTHMH 00IacTSIMH 3HAHHSL.

PesyabTarel yriy0/JeHHOr0 ypOBHSI

OPMEHTHPOBAHBI HA TIOJyYCHHWE KOMIIETEHTHOCTEH Ui TocHeayiomed mpodecCHOHATBHOM

NEATEIbHOCTH KaK B PaMKaxX JaHHOM TNpeIMETHOH 005acTH, Tak M B CMEXHBIX C HEH 00macTsx.

Ota rpynna pe3yiabTaToB MpearoiaraeT:

— OBJIQJICHHE KIIOYEBBIMU IIOHATUSMH M 3aKOHOMEPHOCTSIMHM, Ha KOTOPBIX CTPOMTCS JTaHHAs
npeaMeTHas 00JacTh, Ppaclo3HABAHME COOTBETCTBYIOUIMX MM IIPU3HAKOB M B3aWMOCBSI3CH,
CNOCOOHOCTh JEMOHCTPUPOBATH PA3IIMYHBIC MTOJXOIBl K W3YUCHHUIO SBICHHH, XapaKTepHBIX IS
n3ydaeMol mpeaMeTHOH obmacTH;

— YMEHHE pellaTh KaKk HEKOTOpbIE ITPAKTHYECKHE, TaK W OCHOBHBIE TCOPETHYUECKHE 3aJadH,
XapaKTepHBIE Ul HMCIIOJIb30BaHHs METOIOB M MHCTPYMEHTApHs JaHHOI NMpeIMEeTHOM 001acTH;

— HaJIWYMe TPEACTaBICHMH O JaHHOM TIpeIMETHOH o00lacTH Kak IEJIOCTHOM Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBSI3SIX C HHBIMH CMEXXHBIMH 00J1aCTMH 3HAHMIA.



B ocHOBe peamu3zamuu TporpamMMbl  JIEKUT CHCTEMHO-AESITEJIbHOCTHBIA TMOAX0J, KOTOPBIH
MIPEIoIaraer:

(bopMHpOBaHHE TOTOBHOCTH OOYYarOIIMXCS K CaMOPa3BUTHIO M HEMPEPHIBHOMY 00pa30BaHMHIO;

TIPOCKTUPOBAaHWE W KOHCTPYHPOBaHWE pa3BHBAIONIel 00pa3oBaTeTbHON Cpelbl OpraHW3allvy,
OCYIIECTBISIIONIEH 00pa30BaTENBHYIO AESTENFHOCTE;

AKTHBHYIO Y4eOHO-TI03HABATEIBHYIO IEATETFHOCTh 00yHarOIIUXCS;

MIOCTpOCHUE  00pa3oBaTENbHOW  JESTENFHOCTH C  y4YeTOM HHIMBHIYAIbHBIX, BO3DPACTHBIX,
MICUXOJIOTHUYECKUX, (DU3HOIOTUIECKHX 0COOCHHOCTE! B 3I0pOBBS 00yUaromuxcs

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS OOII

JIM4HOCTHBIE PE3yIbTaThl MPEAINoaraoT (OpMHUPOBAHHE:

>
>

CIIOCOOHOCTH K CaMOTNIO3HAHUIO, CAMOPA3BUTHIO M CAMOOTIPE/IETICHHUIO;

JTMYHOCTHBIX [IEHHOCTHO-CMBICIIOBBIX OPHEHTHPOB M YCTAHOBOK, CUCTEMBI 3HAYUMBIX COIIMATBHBIX
U MEXJIWYHOCTHBIX  OTHOIIEHWUH,  JHMYHOCTHBIX,  PETYJSATHBHBIX,  IO3HABATEIbHBIX,
KOMMYHUKATUBHBIX YHHBEPCATBHBIX YUE€OHBIX NEHCTBHI, CIOCOOHOCTH HMX HCIIOIB30BAHUS B
yueOHO#, M03HaBAaTETFHON U COIMATbHON ITPAKTHKE;

YMEHHUH CaMOCTOSITETLHOTO IIJIAHUPOBAHUS U OCYIIECTBICHWSI y4eOHOM JAEATEIBHOCTH U
OpraHu3anuud y4eOHOrO COTpPYJHUYECTBA C TMEJaroraMM W CBEPCTHHUKAMH, ITOCTPOCHHS
WH/IMBUyaTbHOT0 00pa30BaTeIbHOIO MapIIpyTa;

YMEHHMH pemeHuss 3a1ad  OOIIEKyJIbTYpHOrO, JIMYHOCTHOTO M TI03HABATEIBHOTO pPa3BUTHUS
oOy4arommxcs;

OTBETCTBEHHOTO OTHOIIEHUSI K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOydarommxcsi K
caMopealTi3alui ¥ caMo00pa30BaHMIO HA OCHOBE Pa3BUTOW MOTHUBAILIUU y4EOHOU NESITETBHOCTH U
JMYHOCTHOTO CMBICTIA M3Y4YCHHs] MAaTEMAaTHKH, 3aMHTEPECOBAHHOCTH B TPHOOPETEHHH U
pacIIMpPEeHUH MaTeMaTHYeCKUX 3HAaHWH M Croco0OB JAEHCTBHM, OCO3HAHHOCTh IOCTPOCHHUS
WHIMBHIyaTBEHOM 00pa3oBaTeIbHON TPACKTOPHH;

IIETIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHSI HAayKH U
00IecTBEeHHON MTPAKTHUKH.

JIOTUYECKOTO MBILIUICHUSI: KPUTHYHOCTH (yMEHHE pAaclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBaHMsI), KPEATUBHOCTH (COOCTBEHHAsI apryMEHTAlUsI, OTIPOBEPIKEHHUSI, TOCTAHOBKA 3aj1ad,
bopmyHpoBKa IpodiieM, UccIe10BaTeIbCKUH MTPOEKT U Jp.).

MertanpeaMeTHbIe pe3yIbTaThI IPEATIOIAraloT GOPMHpPOBAHUE:

>

CTIIOCOOHOCTH CaMOCTOSITENIBHO CTaBUTH LENMU y4eOHOH W MCCIIeoBaTeNbCKOM IesTebHOCTH,
TUTAaHUPOBATh, OCYIIECTBIISTh, KOHTPOJIMPOBATH U OICHUBATH YUCOHBIE NEHCTBUS B COOTBETCTBUH
C TTOCTABJICHHOH 3a71aueil ¥ yCIIOBUSIMU €€ BBITIOJTHEHUS;

YMEHHSI CaMOCTOSITENIbHO IJIAHMPOBATh ATbTEPHATHBHBIC IYTH JOCTIDKEHHS IeNei, 0CO3HAHHO
BBIOHpaTh Hanbosee 3 PEeKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIbHBIX 3a/1a4;
YMEHHUSI HaXOJWTh HEOOXOMUMYI0 HWH(OPMAIMIO B Pa3IMYHBIX HCTOYHUKAX (B CIIPABOYHUKAX,
nuTepatype, VHTepHeTe), HpeACTaBIsATh HWH(POpPMAIMIO B pasuidgHOM (GopMe (CIOBECHOIA,
TabmuuHOM, Trpaduueckolf, CHUMBOIMYECKOH), oOpabaTbiBaTh, XpaHWUTh W IIE€peHaBaTh
HHOPMAIHIO B COOTBETCTBHH C TIO3HABATEILHBIMH MM KOMMYHHUKATHBHBIMH 3a/1a49aMHU;
BJIQZICHUS TpUEMaMH YMCTBEHHBIX JEHCTBHIA: ONpe/ieTIeHUs MOHATUHN, 0000IIEeHNUs], YCTAaHOBICHUS
aHaJIOTHH, KIacCH(UKAIUU HAa OCHOBE CAMOCTOSITEIBHOTO BBIOOpa OCHOBAaHHM M KPHUTEPHEB,
YCTAHOBJICHUSI POJIOBHJIOBBIX U NPHUYUHHO-CIICICTBEHHBIX CBS3€H, MOCTPOCHUS YMO3AKIIIOUCHHH
HHIYKTHBHOTO, IeIyKTHBHOTO XapaKTepa HITH 10 aHAIOTHH,

YMEHHSI OPraHHU30BBIBATH COBMECTHYIO YUEOHYIO NESTEIBHOCTH C YUYUTEIEM M CBEPCTHHKAMHU:
OTIPENENIATh LENH, PacIpeeNsaTh (YHKIIHH, B3aUMOICHCTBOBATE B TPYIINE, BBIIBUTATH THITOTE3HI,
HaxOJWTh pEIIeHHe MpoOJIeMBI, pa3pemaTh KOH(IMKTEI Ha OCHOBE COTJIACOBAHMS IO3WIIMH H
ydeTa HHTEPECOB, apryMEHTHPOBATEH M OTCTAHBATh CBOE€ MHEHHE.

IIpenmeTHBIE pe3yabTaThI IIPEANONATAIOT (HOPMUPOBAHHUE :

>

IpEICTaBICHUH O HEOOXOOUMOCTH [0Ka3aTeNIbcTB TIpPU OOOCHOBAaHUH MaTeMaTHUYECKHUX
YTBEPXKICHUH M POJIM aKCHOMATHKHU B IIPOBEICHUH IETyKTUBHBIX PACCyKICHMIA;
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MOHATHHHOTO armapara 0 OCHOBHBIM pa3zeliaM Kypca MaTeMaTHKH; 3HaHHH OCHOBHBIX TEOPEM,
GbopMyNl ¥ yMEHHUS WX MPUMEHSTh, YMEHHMs IOKa3bIBaThb TEOPEMBI M HAXOIUTh HECTaHIAPTHBIC
CcrocoOBI peIeHus 3a/1a4;

YMEHHH  MOJEIMpPOBaTH  peallbHble  CHUTyallMM, HCCIIEA0BaThb  IIOCTPOCHHBIE  MOJIEIH,
HUHTEPIIPETHPOBATH MTOJIyUYEHHBIN PE3YIIbTAT;

IpeICTaBIeHHH 00 OCHOBHBIX IMOHSTHSIX MaTeMaTHYECKOTO aHAIM3a M MX CBOMCTBAX, BIIAJICHUE
YMEHHEM XapaKTepU30BaTh IOBEACHHE (DYHKIWH, HCIOIb30BAHWE IIONYYEHHBIX 3HAHUH Ul
OITUCAHUS M aHAJIN3a PEATBbHBIX 3aBUCUMOCTEMN;

BJIaZICHHE YMEHUSMH COCTABIICHHS BEPOSITHOCTHBIX MOJEIEH MO yCIOBHIO 3a1a4d U BBIYMCIICHUS
BEPOSTHOCTH HACTYIUICHHSI COOBITHII, B TOM YHCJe ¢ MPUMEHEHHEM (opMysl KOMOWHATOPHKH M
OCHOBHBIX TEOPEM TEOPHUH BEPOSITHOCTEH; MCCIENOBAHUS CIyYalHBIX BEIUYMH 110 HX
pacupeneIeHuIO

GopMHpOBaHWE HABBIKOB  y4acTHsSi B  pa3IM4HbIX (Qopmax  opraHuzanuu  ydeOHO-
HCCITEIOBATEIBCKON W MPOEKTHOM NESITeTbHOCTH (TBOPYECKHE KOHKYpPCHI, HaydHBIE OOIIECTBa,
HAyYHO-NIPAKTHUECKHEe  KOH(PEpPEeHIWH,  OJMMIHNAIbl,  HAIMOHAJIBHBIE  00pa3oBaTEeNbHBIC
IporpamMMBbl B Ipyrue Gopmer)

K OCO3HaHHOMY BBIOOpPY JayibHeero o6pazoBanus U NpodhecCHOHAIBHOM NeATEIbHOCTH.



ba3zoBblii ypoBeHb

~
V
3 «IIpo6aeMHO-PyHKIHOHAIbHBbIE Pe3YIbTAThI»
I~ I. BoinyckHuk nayyumca I11. BoinycKHUK ROJIYyY UM 603MOMCHOCHIb HAYYUMbCA
Jlist BCIIOJIb30BaHMS B TIOBCETHEBHOM JXU3HU U 0OecrieueHust JInist pa3BUTHS MBILIUICHUSL, HCIIOJIB30BaHMsI B IOBCEHEBHOM )KU3HU U
= BO3MOKHOCTH YCIIEIITHOTO MPOJIOJDKEHMsI 00pa3oBaHus 110 obecrnieueHust BOBMOMKHOCTH YCIEIIHOTO MPOI0JKEHUsI 00pa3oBaHuUsl 110
%)
= CIENUATBHOCTSM, HE CBS3aHHBIM C IPUKIIATHBIM UCIIOJIb30BAHUEM CHEIUATLHOCTSIM, HE CBSI3aHHBIM C IIPUKJIJIHBIM MCIOJIb30BAaHUEM

MaTE€MaTHKHA

MaTEMaATHUKH

DJ1eMeHThI TEOPHUH MHOKECTB H

~

MATEMATHYE€CKOH JIOTUKHA

OmnepupoBath Ha 0a30BOM yPOBHE IIOHATHSIMHU:

» KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, I10IMHOKECTBO,
nepeceyeHre 1 0ObEMHEHNE MHOKECTB, YACIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOi, OTPE30K, HHTEPBAT;

» yTBepXJIeHUE, OTPUIIAHUE YTBEPIKICHUS, HCTUHHBIE U JIOXKHBIE
yTBEPIKICHHUSI, TPUUIMHA, CIICACTBHE, YACTHBIN CiIydail o0Imero
yTBEPIKJICHHUS, KOHTPIIPUMED.

HaxouTtes mepecedyeHre u 00beMHEHUE JIBYX MHOXECTB,

[pe/ICTaBICHHBIX TPaUUECKH Ha YMCIOBOM MPSIMOH.

CTpouTh Ha YUCIOBOM MPSIMON MOJIMHOKECTBO YHCIIOBOTO

MHOKECTBA, 33JJaHHOE TIPOCTEHININMH YCIOBUSMHU.

OnepupoBaTh MOHSITHUSIMHU:
KOHEYHOE MHOYECTBA, IOJIMHOYKECTBO, IIEPECEUEHUE U 00bEUHEHHE
MHOJKECTB, YMCJIOBbIE MHOKECTBA HA KOOPAUHATHOM NIPSAMOi, OTPE3OK,
HUHTEPBAJI, [IOJyHHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON TOYKOM,
rpaduyecKoe NpeiCTaBIeHUEe MHOKECTB HA KOOPJUHATHOH
TUIOCKOCTH
YTBEPIK/IEHHE, OTPULIAHUE YTBEPKICHUS, HCTUHHBIE U JIOXKHBIE
YTBEPKICHHUSI, IPHYMHA, CIIEJICTBUE, YACTHBIM Cilyydail o0Imero
YTBEPXKIEHUsI, KOHTPIPUMED.
HpOBepﬂTL IPHHAJICI)KHOCTD 3JIEMEHTA MHOKCECTBY; HAXOAUTD II€PE-
ceYeHHe U 00BEIMHEHNE MHOXKECTB, B TOM YHUCJIE, [IPEICTABIEHHBIX
rpaduYecKy Ha YUCIIOBOM MPSIMOM U HA KOOPJAMHATHON ILIOCKOCTH.

Pacrio3HaBath JIOKHBIEC YTBEPKJICHUS, OITMOKH B pacCy X I€HUSIX, B

TOM YHCJIE, C HCTIOJB30BAaHUEM KOHTPIIPUMEDPOB.

B noBceIHEBHO# KU3HH U TIPH U3YYEHUH JIPYTHX IIPEIMETOB:

» HCII0JIb30BaTh YKCIOBBIE MHOYKECTBA HA KOOPAMHATHOH NPsIMOH
JUTIS OTTHCAHMS] PEATbHBIX ITPOLIECCOB U SIBJICHHIA;

» IIPOBO/TUTH JIOTHUECKUE PACCYKAECHHS B CUTYalUsIX IOBCEHEBHOM
HKU3HHU.

[TpoBOIUTE JTOKa3aTENBHBIE pacCyXAEHUs /111 000OCHOBAHUS UCTUHHOCTHU

YTBEPKICHUH.

B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUH JIPYTUX IIPEAMETOB:

» WCIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAMHATHOM MPSMON U HA
KOOPAMHATHOM IJIOCKOCTH JJIsl OIIMCAHUSI PEATIBHBIX IIPOLIECCOB U
SIBJICHUM

[IpoBoIUTH TOKA3aTENBHBIE PACCYKICHHS B CUTYAlUsX [IOBCEHEBHON

JKU3HH, [IPU PEIICHUH 3a/1a4 U3 JPYIUX [IPEIMETOB.




Yucia 1 BoIpaKeHUst

» 11eJI0€ YUCJI0, ICTUMOCTh YHcell, 0OOBIKHOBEHHAs Apo0b,
JiecaTHYHAs! Ipo0b, pallMOHATIEHOE YUCIIO, IPUOIHKEHHOE
3HAQYEHHUE YMCJIa, YaCTh, A0JISI, OTHOIIEHUE, [TPOLIEHT, [IOBBILIEHUE U
TIOHUKEHUE Ha 3aJIaHHOE YMCJIO MTPOILIEHTOB, MacTad;

TPUTOHOMETPUYECKAst OKPYKHOCTh, TpayCHasi Mepa yriia, BeJIMYuHa

yIJia, 3aJAHHOTO TOYKOM HAa TPUTOHOMETPUYECKON OKPYIKHOCTH,

CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB, UMEIOIINX

IPOU3BOJILHYIO BETUYMHY. BBITIOJHATH apuMeTHIECKUEe JEHCTBHS C

LEIbIMU U PAllUOHAIIBHBIMHU YK CJIaMU; BBIIOJIHATH HECJIOKHBIE

npeoOpa3oBaHus YUCIIOBBIX BHIpAXKEHHUH,

coJiepKaliuX CTENeHU Yucel, TU00 KOpHU U3 Jucell, JIubo

Jiorapu()Mbl YKCell; CPAaBHUBAThH PAIMOHATIBHBIE YKMCIIa MEX1y COO0H;

OLICHUBATh U CPABHUBATH C

palMOHAILHBIMH YMCIIaMU 3HAYEHUS LIEJIbIX CTEIICHEN Yncell, KOpHER

HATypaJbHOU CTENEHU U3 YHUCEI,

Jorapru)MOB YUCEN B IPOCTHIX CITyYasiX;

n300pakaTh TOYKaMH Ha YMCIIOBOU MPSIMOM LIEJIbIE U PalliOHAIbHBIC

qrcia; n300paxkaTh TOYKaMH Ha YMCIIOBON MPSIMOM IIeJble CTENEHU

YHcell, KOPHH HATYPATbHOM CTEIIEHU U3 YUCell, JJorapu(Mbl yucel B

MPOCTBIX CITyYasiX; BHIIOIHSTH HECJIOKHBIE IIpeobpazoBaHus

HENbIX U IPOOHO-pallMOHATILHBIX OYKBEHHBIX BBIPAXKEHUI; BbIpAXKaTh

B IIPOCTEHIIUX CIydasX U3 PaBEHCTBA OJIHY [IEPEMEHHYIO Yepe3

JIPYTUE; BBIYUCIISATE B IIPOCTBIX CIIyYasX 3HAYEHUs] YUCIIOBBIX U

OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIIsIsI HEOOXOUMBIE 110ICTAHOBKH

¥ 1peoOpa3oBaHusl; H300paXkaTh CXEMATUUECKH YTroJl, BeJIMUMHA

KOTOPOT'O BBIpAXKEHA B Ipajlycax; OLlEHUBATh 3HAKW CUHYCa,

KOCHHYCa TaHI€HCa, KOTAaHT€HCa KOHKPETHBIX YIiioB. B

MOBCE/IHEBHOW KHU3HU U TPU U3YYEHUH JIPYTUX YUIeOHBIX IIPEJMETOB:

BBITIOJIHATH

BBIYMCIICHUS IIPY PELICHUH 3a7]a4 IIPAKTUUECKOTO XapaKTepa;

BBINIOJIHATH IPAKTHYECKUE PaCUEThI C UCIIOJIB30BAHUEM, IIPU

HE0OXOMMOCTH, CIIPABOYHBIX MATEPHUAJIOB U BBIYUCIUTEIIHHBIX

YCTPOMCTB; COOTHOCUTH peaJIbHbIE BEJIMYUHbBL, XapaKTEPUCTUKU

00BEKTOB OKPYKAIOILIEr0 MUpPa C UX KOHKPETHBIMUA YUCIIOBBIMU

3HAYEHHUSIMH; UCIIOIB30BaTh METO/IbI OKPYTJICHUSI, TPUOIMKEHHS U

MIPUKUJIKH [IPY PEIICHUH IPAKTUYECKUX 3a/1a4 IOBCEIHEBHOM XKU3HHU

» 1IeJI0e YHCII0, IEIMMOCTh YHCel, OOBIKHOBEHHas! Apo0b, NeCATHYHAS
npoOb, pallHOHATBHOE YHCIIO, TPUOIMKEHHOE 3HAYCHUE YHCia, 4YacTh,
JI0JIs, OTHOIIICHHUE, TTPOLIEHT, MOBBIIIICHHE W TOHHKEHUE HA 3aJJaHHOE
YHCJIO MPOLEHTOB, MacITad;

IPUBOJMTH MPUMEPHI YHCENl C 3a/IaHHBIMU CBOWCTBAMH JEITMMOCTH;

OTIEPUPOBATH MOHITHSIMHU: JIOTApH(M 4HKCIIa, TPUTOHOMETPHYUECKAsT

OKpPYXHOCTb, PaJaHHasi

U TpagyCHas Mepa yrIJia, BeJMYMHA yTJia, 3aJaHHOTO TOYKOH Ha

TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC H

KOTAHTE€HC YIJIOB,AMEIOIMX ITPOU3BOJILHYIO BEJHUHHY, YUCIIA € ’

T0;BBITIOJIHSATH apu(PMETHUECKHE TEUCTBUS, COoYeTast

YCTHBIE W TIMCBMEHHBIC TPUEMBI, NTPUMEHSISI PU HEOOXOMMOCTH

BBIYHMCITUTEIbHBIE YCTPOHCTBA; HAXOIMTh 3HAUYEHUsI KOPHSI HATypaJIbHOM

CTEIEeHH, CTENIEHH C PAllMOHAIBHBIM MTOKa3aTelNeM, Jorapudma,

UCTIOJIB3YS IPH HEOOXOJIUMOCTH BBIUYMCIIUTEIbHbIE

YCTPOUCTRBA; MOJIH30BATHCSl OICHKOH M IMPUKHUJIKOW ITPU MPAKTUUYECKUX

pacueTax;IpoBOJIMTE IO U3BECTHBIM (HOpMyJiaM M IpaBHUIIAM

npeoOpa3oBaHus OYKBEHHBIX BBIPAXKEHHH, BKIIIOUAIOMUX CTEICHH,

KOpPHH, JIorapu()Mbl ¥ TPUTOHOMETPUYECKHE ()yHKITHH;HAXOIUTh

3HAUEHHS YUCJIOBBIX U OYKBEHHBIX BBIPAXKEHHM, OCYIIECTBIISS

He00OXOIMMBbIE 110/ICTAHOBKK | IIpeoOpa3oBaHus;

n300pakaTh CXEeMaTHYECKH YTOJI, BEJIMYMHA KOTOPOTO BBIPAXKEHA B

rpajycax WiH paJiaHax; UCIOJIb30BaTh MPH PEHICHUH 3ajad TabJIn4HbIe

3HAYEHHS] TPUTOHOMETPUUECKUX (DYHKIIUH YTIIOB;BBINOJIHATE NEPEBO]

BEJIMYMHBI YIJla W3 PaJIMaHHOW Mephl B rpajlycHyI0 u 0OparHO.B

MOBCETHEBHOW JKU3HU W IIPU M3YYEHUH IPYTUX yu4eOHBIX

MIPEIMETOB: BHITIOJIHATh JEHCTBHS C YMCIIOBBIMU JIAHHBIMH ITIPH PEIICHUU

3aJla4 MPaKTHYECKOTo XapakTepa U 3a/lad W3 pa3InyHbIX obacteit

3HAHUH, MCIOJB3Ys, MPH HEOOXOAUMMOCTH, CIIPABOYHBIC MaTepHAJIbI U

BBIYMCIIUTEIBHBIC YCTPONUCTBA;01I€HUBATh, CPABHUBATH U HCIIOJIH30BATh

IPU PEUICHUH TPAKTUYECKUX 3a/[ad YUCIIOBBIE 3HAYCHUS peabHbBIX

BEJINYMH, KOHKPETHBIE YUCIIOBBIE XapaKTEPUCTUKU 0OBEKTOB

OKpYaloUIero Mupa




YpaBHeHus1 1 HEPABEHCTBA

Peniare MHEHbIE YpaBHEHUSI M HEPABEHCTBA, KBAJIpaTHbIE
ypaBHEHHS; peraTh JJorapu()MUIecKre ypaBHEeHUS BUIA

loga(bx + ¢) = d, unpocreiinire HepaBeHCTBA BUA
logax < d; pemaTh nmoka3aTesIbHbIE YPABHEHHUSI, BHUJIA
abxt+c= d (rme d MOXXHO IpPE/ICTAaBUTH B BHE CTEIEHU C
OCHOBAaHHEM a) U
npocreimne HepaBeHCTBa BUja ax< d  (rae d MOxHO
NpPEJCTaBUTh B BHUJIEC CTETIEHU C OCHOBAHUEM a);.
IPUBOJHUTH HECKOJIbKO IPUMEPOB KOPHEH
IPOCTEHINEr0 TPUTOHOMETPUUYECKOrO YpaBHEHUS BUIA:

sinx = a, cos X =a, tg x= a, ctg X = a, rae a —rabinuHOoe
3HAUEHUE COOTBETCTBYIOLIECH TPUTOHOMETpHYECKor pyHKInU. B
TIOBCE/IHEBHON JKU3HU U TIPH WU3YYEHUU JAPYTHX MIPEIMETOB:
COCTABJISATh U pelIaTh YpaBHEHUS M CUCTEMbl YPaBHEHHH IpH
pELICHUN HECJIOXKHBIX IPAKTHYECKUX 3a/1a4

PemaTe panuoHaibHbIE, IOKa3aTeIbHbIE H JIOrapu(PMUYECKUE YPaBHEHHUS
1 HEPABEHCTBA, [IPOCTEHIINE HPPAlMOHATIBHBIE W TPUTOHOMETPUYECKHE
YPaBHEHHUsI, HEPABEHCTBA U UX CHCTEMBI;UCIIOIB30BATh METO/bl PEIICHHUS
YPaBHEHUM: IPUBEJIECHUE K BUJYy “TIDOU3BEICHUE DPABHO HYJIO' WA
“4gacTHOE paBHO HYJIO~, 3aMEHa IIePEeMEHHBIX;UCII0Ib30BaTh METO/I
MHTEPBAJIOB JJIsl PELICHMs] HEPABEHCTB;UCIIOJIB30BaTh rpaduuecKuit
METOJI JJIsl IPUOIMIKEHHOTO pELICHUS! YPABHEHUM U HEPABCHCTR;
n300pakaTh Ha TPUTOHOMETPHUUYECKOH OKPYKHOCTH MHOXKECTBO peEIIEHHIA
IPOCTEHIIMX TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB;BBITOJIHSITH
0TOOp KOpHEH ypaBHEHUH MWJIM pElICHUI HEPaBEHCTB B COOTBETCTBUH C
JIOTIOJTHATEIIbHBIMU YCIIOBUSIMA U OTpaHWYCHHUSIMH. B moBceaHeBHOM
KW3HH U IIPH U3YYEHHM IPYIUX y4eOHBIX NPEJIMETOB: COCTABJIATh H
pelare ypaBHEHHs, CHCTEMbI YpPaBHEHHUH U HEPaBEHCTBA IPH PEIICHUN
3a[a4 IpyruX y4eOHbIX IPeIMETOB;UCIIONH30BaTh YPABHEHUS U
HEpaBEHCTBA JUI IOCTPOEHUSI U UCCIEOBAHMS TTPOCTEUIITNX
MaTeMaTUYECKUX MOJEIEH peaIbHBIX CUTYAIlUH HIIA TPHKIIATHBIX
3aJ1a4;yMETh HHTEPIPETHPOBATH [IOJIyYSHHBIH ITPHU PEIICHUH yPaBHEHHUS,
HEPABEHCTBA MJIM CUCTEMBI pe3yJIbTaT, OLICHUBATH €ro PaBIONOA00HE B
KOHTEKCTE 3a/IaHHOM PEAbHON CHUTyallMM WIIM NPUKIIAIHOMN 3a7a4u.




POyHKIHH

OnepupoBats Ha 6a30BOM YPOBHE MOHSITHSIMH: 3aBUCHMOCTH
BEIIMYMH, QYHKIUS, apTyMEHT U 3Ha4YeHue QyHKIUHU, 061acTh
OIIPEJICIIEHUS] U MHOKECTBO 3HAUYeHUH PyHKIMU, Tpaduk
3aBUCUMOCTH, rpadpuk GyHKIUU, HYJIU QYHKIIHMH, TPOMEXKYTKA
3HAKOINIOCTOSIHCTBA, BO3pACTaHUE Ha YHUCIOBOM IIPOMEXKYTKE,
yObIBaHHE Ha YUCIOBOM IIPOMEXKYTKE, HAUOOJIbIIIee M HAaNMEHbIIIee
3HaYeHHE (PYHKIMU Ha YUCIOBOM IIPOMEXKYTKE, TIEPUOIUIECKAs
(yHKIMSA, IEpHOJ; OTIepUpoOBaTH Ha 0A30BOM YPOBHE TTOHSITHSIMH:
npsiMasi ¥ oOpaTHas IPONOPIUOHAIBHOCTD JIMHEHHAs!, KBaJIpaTHYHAsl,
norapupmMuUecKas v noxkasaresbHast QyHKI[MH, TPUTOHOMETPHIECKHE
¢yHKIMHK; pacnio3HaBaTh TpadUKH JIEMEHTAPHBIX (QYHKIIUM: TPSMOi
¥ 00paTHOM MPOMOPIUOHAIEHOCTH, TMHEHHOM, KBaJ[PATUIHOM,
norapupMuIecKon U mokaszaTeIbHON (QYHKIIHH,
TPUTOHOMETPHYECKUX (DYHKIIUI; COOTHOCHTH Ipaduku
9JIEMEHTApPHBIX (YHKITHIA: TpsIMOK ¥ 0OpaTHOH
IIPOIIOPIIMOHAIILHOCTH, IMHEUHOM, KBaJpaTUIHOH,
norapu(pMudeckoit U nokazareapHOU HYyHKITHH,
TPUTOHOMETPHYECKUX PYHKIHH ¢ popMyiaMu, KOTOPHIMH OHU
3aJlaHbl; HAXOJIUTh IO rpaduKy NPUOIMKEHHO 3HAYeHUsT (YHKIIMHA B
3aJJaHHBIX TOYKAX; OTPE/IEISITh 1O rpaduKy CBOWCTBA HYHKIIUH
(HyJ, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH
MOHOTOHHOCTH, HaUOOJIbIINE ¥ HAUMEHBIIIUE 3HAUCHUS U T.
I1.);CTPOUThH 3CKU3 rpaduka (pyHKIMHU, yIOBIETBOPSIOMICH
[IPUBEIECHHOMY Habopy YCJIOBUM (TPOMEKYTKU
BO3pacTaHusl/yObIBaHUS, 3HAYeHHUE DYHKIUU B 3aJJaHHOW TOYKE,
TOYKH OKCTPEMYMOB, U T.1.).B NOBCEIHEBHON XWM3HU U TIpH
M3YYEHUH JIPYTUX TIPEJMETOB: ONPEIEISATh 110 rpaguKamM CBOWCTBA
pealbHBbIX IIPOLECCOB U 3aBUCUMOCTEH (Haubousble u
HaUMEHBIINE 3HAYCHHMsI, IPOMEKYTKH BO3pACTaHHsI M yObIBAHWS,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.), HHTEPIIPETHPOBATH
CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKON CUTYaIHH

OneprpoBaTh NOHSTHSIMH: 3aBUCUMOCTh BEJIMYMH, QYHKIUSI, apTyMEHT
¥ 3HaueHHe (QYHKIUHU, 00IaCTh ONpeesieHHs] ¥ MHOXKECTBO 3HAUYCHHH
¢yHkuyM, rpapuk 3aBUCUMOCTH, Tpapuk GYHKIUHA, HYIH (DYHKIIHH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3pacTaHWE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHHE Ha YHUCIOBOM IPOMEXYTKE, HAUOOJbIIEe U
HaVMEHbIIee 3HauYeHHe QYyHKIIMH Ha YHCIOBOM IIPOMEXYTKE,
nepuouyeckast (GpyHKIHs, IEPUOJ, YETHAs] U HEYeTHas
(YHKIIUU;0TIepUPOBATH OHATUSIMHU: TIpsiMasi ¥ oOpaTHas
IPONOPLUOHATIBHOCTD, JIMHEHHAsA, KBaJpaTu4Has, JorapudmMudeckas u
nmoKazarenbHas (PyHKIUH, TPUTOHOMETPHUYECKHE ()YHKIIHH ;0IIPEIeIISTh
3HauyeHHe QYHKIMM 110 3HAYEHMIO apryMEeHTa IIPU Pa3IMuHBIX crocobax
3a/iaHusl QYHKIMK; CTPOUTH TpadUKU U3yYEHHBIX (YHKIIUN;0MUCHIBAT
1o rpaguKy ¥ B IPOCTEHIIHNX cilydyasiX 10 (opMyJie TMOBEICHUE U
cBoiicTBa (PyHKIIMIH, HAXOAUTH 1O TpaduKy GpyHKIMM HaubOJIBIINE U
HaMMEHBIINE 3HAYCHUS;,CTPOUTh JCKU3 rpaduka GyHKIUH,
YJIOBJIETBOPSIIOLIECH IPUBEJICHHOMY HaOOpy YCIOBHH (IIPOMEXYTKH
BO3pacTaHus1/yObIBaHuUsl, 3HaUeHUE (YHKIUHU B 33JaHHOM TOUKE, TOYKH
SKCTPEMYMOB, aCUMIITOTBI, HYJIX (PYHKIIMU M T.J.); peIIaTh YPABHEHHUSI,
IpOCTEHIINE CHUCTEMBI YpaBHEHUM, UCTIOB3Ys CBOMCTBA (YHKIMH U HX
rpa¢gukoB.B moBceHEBHOM XM3HM M IPU H3YYEHUHU JPYIHX y4eOHBIX
IPEMETOB:OIIPEIEIISITh 110 TpaykaM U MCHOJB30BATh IS PEIICHHS
IPUKJIAHBIX 3a/1a4 CBOMCTBA peasIbHBIX IMPOLIECCOB U 3aBUCUMOCTEH
(HauOoJbIIMEe M HAUMEHBIINE 3HAYEHUS, IPOMEKYTKH BO3paCTaHUs U
yObIBaHUsI, 001aCTH IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI,
MEePUOJT U T.II.), UHTEPIPETHPOBATH CBOUCTBA B KOHTEKCTE KOHKPETHOU
IPAKTUYECKON CUTYaI[UU;0NpeIesiTh 110 TpaduKaM mpocTeimue
XapaKTepUCTHK NEPUOUUECKUX ITPOLIECCOB B OMOJIOTUH, DKOHOMUKE,
My3bIKE, PAJMOCBSI3U M T. Il. (QMILTUTY/Q, TIEPHUOJ U T. II. )
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JJIeMEeHTbI MATEMATHYECKOI0 AHAJIH3A

OmepupoBaTh Ha 0a30BOM YpPOBHE IIOHSTHSIMH: IPOMU3BOJHAs
GyHKIMK B TOUKE, KacaTeldbHas K rpaduky (QyHKIMH, IPOM3BOAHAS
(GYHKIMK; OTIpEeesSTh 3HAYCHUE NPOU3BOJHON (YHKIMH B TOUKE
110 M300paKEHHUIO KacaTelbHOW K rpaduKy, IPOBEJEHHOW B 3TOM
TOYKE; pelaTh HECJIOXHBIE 33/1a4i Ha IPUMEHEHHE CBSA3U MEXIY
POMEXXYTKAMH MOHOTOHHOCTH M TOYKaMH SKCTpeMyMma (yHKIWH,
C OZIHOM CTOPOHBI, U MPOMEXYTKAMHU 3HAKOTIOCTOSIHCTBA M HYJISIMU
MPOM3BOIHOM 3TON (yHKIMM — ¢ Apyroid. B moBcenHeBHOH KU3HU
¥ OpH HM3yYEHHH JPYIHX IpEeIMETOB: MHOJb3ysCch rpadukxamy,
CpaBHUBATh CKOPOCTH  BO3pacTaHUs (pocta, MOBBIIIEHUS,
yBEIWYEHHss W  T.I.) WJIH  CKOPOCTH YyObIBaHMs  (TIafeHHs,
CHHDKEHHsI, YMEHBIIICHUSI W T. I1.) BEJIMYMH B pEAbHBIX IIPOIECCaX;
COOTHOCHTh TI'pa)MKd PeaThbHBIX ITPOLECCOB U 3aBHCUMOCTEH € HX
OITUCAHMSIMH, BKJTFOYAIOIIUMH XapaKTePUCTHKU CKOpPOCTH
usMeHeHust  (OBICTpBIA ~ pOCT, IJIABHOE  IIOHH)KEHHE M T.
I1.);ACIIOJIF30BaTh I'paUKH  pEaTbHBIX IIPOLIECCOB JUIS PEIIEeHHs
HECJIOKHBIX TIPUKJIIAJHBIX 3ajlad4, B TOM 4YHCJIE, OIpEAelsss II0
rpaduKy CKOpPOCTH X0J1a Iporiecca

OnepupoBaTh MOHATHSIMH: MTPOU3BOJHAS QYHKIIMM B TOYKE, KacaTeJIbHAas
K rpapuky QyHKIHHA, TPOU3BOIHAS ()YHKIIMH;BHIYUCIISATE ITPOU3BOIHYIO
OJIHOWIEHA, MHOTOWICHA, KBaJPAaTHOTO KOPHS, TPOU3BOJAHYIO CYMMBI
(GYHKIUIT;BBIYUCTISATH TPOU3BOIHBIC DIEMEHTAPHBIX (YHKITHI

U MX KOMOWHAIWMH, UCIIOJIb3YsI CIpABOYHBIE MATepUAIIbl, HCCIEIOBATh B
NPOCTEUIINX CITydasX QYHKIMH Ha MOHOTOHHOCTbH, HAXOJIUTh
HanOOJIBIIAE W HAUMEHBIIHE 3HAYeHUs! QYHKIMA, CTPOUTH rpapuku
MHOTOYICHOB M IMPOCTEHINUX PATHOHATBHBIX (PYHKIUH €
UCIIOJIh30BAHUEM aliapaTa MaTeMaTH4ecKoro anaimsa.B noscenneBHOU
XHU3HH W IIPH HU3yYEHUH JIPYTHX yUYeOHBIX MPEMETOB:pelIaTh
MPUKJIAJHbIE 3a7jaud U3 Ouosioruu, GU3NKM, XUMHH, SKOHOMUKUA U
JIPYTUX NIPEIMETOB, CBSI3aHHBIE C UCCIIE0OBAHUEM

XapaKTEePUCTHK PEATbHBIX IPOIECCOB, HAXOX/IEHUEM HAUOOIbIINX |
HaUMEHBIINX 3HAYEHHH, CKOPOCTH M YCKOpPEHHS H T. II.,
UHTEPIPETUPOBATH MTOTYYESHHBIE PE3yJIbTaThI

CraTucTHKa H TEOPHHA BEPOATHOCTEN,

JIOTHKA H KOMOMHATOPHKA

OneprpoBaTh Ha 6230BOM YPOBHE OCHOBHBIMH OIIMCATEIbHBIMH
XapaKTepUCTUKAMHU YUCIIOBOrO Habopa:

cpenHee apuMETHUECKOE, MEIMaHa, HaubOoJIbIIEE U

HauMeHbInee 3HadeHus; OneprpoBaTh Ha 0a30BOM ypOBHE
HOHATHSAMH: YaCTOTA ¥ BEPOSTHOCTH COOBITHUS, CITyJalHbINA BBIOOD,
OIIBITHI C PABHOBO3MOHBIMHU JIEMEHTAPHBIMHU COOBITUSIMH;
BBIYUCIISITH BEPOSTHOCTH COOBITUI HAa OCHOBE

TOJICYETa YACIIa UCXO/I0B; B OBCETHEBHOM JKU3HU

¥ [IPU M3YYEHUH JIPYTUX [IPEIMETOB: OLICHUBATH U

CPaBHHMBAThH B IPOCTBIX CIIydyasX BEPOSITHOCTH COOBITHH B peabHOM
JKU3HH; YUTATh, COMTOCTABIISITh, CPABHUBATh, UHTEPIIPETUPOBATh B
IPOCTBIX CIyYasx pealbHble JaHHbBIC, IPE/ICTABICHHBIE B BHJIE
TabJIMIL, TMarpaMmM, rpagpukoB

ViMeTh TpenCTaBlICHHE O MUCKPETHBIX M HEMPEPHIBHBIX CIIyYalHBIX
BEJIMYMHAX W PACIPEJICIICHUSX, O HE3aBUCHMOCTH CIIly4aiHbIX BEJIMYUH;
UMETh MPEACTABICHHE O MAaTEMAaTHYECKOM OXKUIAHUU U JUCIIEPCHU
CJIy4YaifHBIX BEJIMYMH;UMETh NPEICTABICHUE O HOPMAIbHOM
pacrpesielIeHuy | MpUMepax HOPMAIBHO paclpe/IeIeHHbIX CIIydaiHbIX
BEJIMYHMH;IOHUMATh CYTh 3aKOHA OOJIBIIMX YHCENI U BBIOOPOYHOIO
METO/1a ©3MEPEHHMSI BEPOSITHOCTEH;IMETh ITPEJICTaBIICHHE 00 yCIOBHOM
BEPOSITHOCTH M O TOJIHOM BEPOSITHOCTH, IPUMEHSTh UX B PEIICHUH
3a]]a4.AMETh TPEJICTABJICHHE O BaXXHBIX YACTHBIX BUJIAX paclipe/ieIeHui
U IPUMEHSATh UX B PEIICHUH 33J1a4; HIMETh IIPE/ICTaBIEHHE O KOPPEISIUH
CITyJaifHbIX BEJIMYMH, O JIMHEHHON perpeccuu.B TMOBCeIHEBHOU >XU3HU
U [P M3YYEHUH JIPYTUX IPEJIMETOB: BEIUUCIISATh WM OLEHHBATh
BEPOSITHOCTH COOBITHH B peajbHOM )XKU3HU;BIOUPATH OJIXO/ISIIHE
METO/Ibl TIpe/ICTaBJICHUsI U 00pabOTKH JAaHHBIX;YMETh pelnaTh
HECJIOXKHBIC 3a7laudl Ha IPUMEHEHHE 3aKOoHa OOJBIINX YHCET B
COITHOJIOTUH,CTPAXOBAHHH, 31PAaBOOXPAHEHIH, 00eCTIEYEHUH
0e3011acHOCTH HAaCeJICHUs] B Ype3BbIUYAHHBIX CUTYaIHsIX
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TexcroBbie 3aaaun

PemaTs Hec/10KHBIE TEKCTOBBIE 3a/Ja4l PAa3HBIX TUIIOB;
aHaJIM3UPOBATh YCIOBHE 3314y, IPU HEOOXOUMOCTH

CTPOMTB ISl €€ pelIeHUs] MaTEMaTUUIEeCKy1O MOJIEIIb;

IIOHUMATh U UCIOJIb30BAaTh JJIs PEIeHUsl 3a7a4u HH(OpMAIlHIO,
IPEICTaBICHHYIO B BUJIE TEKCTOBOM U

CUMBOJIBHOM 3alIUCH, CXeM, TabIuIl, marpamMmm, rpaukoB,
PHCYHKOB; JIEHCTBOBAThH 110 AJITOPUTMY, COJIEPIKALLEMYCSl B YCIOBUU
3a/la4y¥; UCII0JIL30BaTh JIOTHUYECKUE PaCCYKICHUSI TP PEHICHUH
3ajaun; paboTarh ¢ U30BITOUYHBIMH YCIOBUSIMH, BRIOUpast U3 BCEH
uH(pOpMaIHH, TaHHbIe, HEOOXOIMMBIE ISl PEIICHHUS 3a/1a4H;
OCYILECTBIISITh HECIOXKHBIM 11epedOop BOZMOXKHBIX pEIICHUH,
BBIOMpAs U3 HUX ONTUMAJIbHOE IO KPUTEPUSIM, CHOpPMYTHPOBAHHBIM
B YCJIOBHHM; aHAJIM3UPOBATh U HHTEPIIPETUPOBATH IOJyUYCHHbIE
pElIeHUs] B KOHTEKCTE yCIIOBHSI 3ajjauu, BBIOUpaTh pEleHus], He
IPOTUBOpEYAle KOHTEKCTY; pelaTh 3aa4d Ha pacyéT CTOMMOCTH
HOKYIIOK, YCIYT, IO€3/0K U T. I1.; pellaTh HECIOXKHBIE 3a1auu,
CBSI3aHHBIE C JIOJIEBBIM Yy4YacTHEM BO BiaJileHHH (HUpMOid,
IIPEIIPUSATAEM, HEABMIKMUMOCTBIO; pelllaTh 3a7adyd Ha MPOCThIE
IPOLIEHTHI (CHCTEMBI CKUJIOK, KOMMCCUU) U Ha BBIYHCIICHHE
CJIOXKHBIX IIPOLEHTOB B Pa3jIMYHBIX CXEMAaxX BKJIAZIOB, KPEIUTOB U
UIIOTEK; pelaTh IPaKTHYECKUE 3a/1a4M, TPeOYyIOMIHe UCTI0Ib30BaHUS
OTPHULATENILHBIX YUCEN: HAa OIIPEJIEIICHUE TEMIIEPATY b,
OIIpE/ICJIEHHE MTOJI0KEHUSI HA BPEMEHHOM OCH (J10 Halllel 3pbl U
10CJIE), HAa JBMIKCHHUE JICHEXKHBIX CPEZICTB (IIpUX0Jy/pacxon), Ha
ompezieNienue riIyOnHa/BbICOTa | T. I1.; HCIIOJIB30BATh TIOHSITHE
Maciitaba Juisi HaXOXKJICHHsI PACCTOSIHUM M JUIMH Ha KapTax,
IUTAaHAX MECTHOCTH, IUIAHAX IIOMELIEHUH, BBIKpOHKaxX, MpH paboTe
Ha KOMIIbIOTEpE U T. II. B MOBCEHEBHOM XU3HH U TIPU U3YYECHUU
JIPYTHX IPEIMETOB: peliaTh HECIOKHbIE IPAKTHYECKUE

3aJ1a4yd, BOZHUKAIOIIHME B CUTYAIUSIX TOBCEHEBHOMN KU3HH

Pemare 3amauu pa3HBIX THIIOB, B TOM YHCII€ —3a/laqd IOBBIIICHHON
TPYAHOCTH;BIOUPATh ONTUMAIBHBIM METOJ| pEIIeHUs 3a7adu,
paccMaTpuBasi pa3ingHbIe METOIBI;CTPOUTh MOJEIh PEIICHHS 3aJadH,
IIPOBOJIUTS JIOKA3aTeIbHbIE PAacCyK/ICHUs ;pelaTh 3a/1a4yu, TpeOyromue
nepebopa BapHaHTOB, MPOBEPKH YCIOBUH, BBIOOpA ONTUMAILHOTO
pe3yJibTaTa;aHaIM3upoBaTh ¥ UHTEPIPETUPOBATH PE3YJIbTATHl B
KOHTEKCTE YCJIOBHUSI 3a/1a4i, BHIOMPATH PEIICHUsI, HE MPOTHBOpEYaIne
KOHTEKCTY;[IePEBOIUTh P PELICHUH 3a/1a4¥ UHPOPMALUIO M3 OJJHOM
(GOopMBI B APYTYIO, UCIIOJB3Ysl MPH HEOOXOJIUMOCTH CXEMBI, TaOJIHUIIbI,
rpaduku, 1uarpamMmbl; B MoBceIHEBHOM JKU3HU U IPU M3yUYEHUHU
JIPYTHX MPEIMETOB:pellaTh MMPaKTHYECKHe 3a/jaul M 3aJladd U3 IPYTUX
pEeMETOB
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I'eomerpus

OmnepupoBaTh Ha 0a30BOM YPOBHE ITOHSATUSIMHU: TOYKa,

npsiMasi, TNIOCKOCTh B IIPOCTPAHCTBE, MapauIeIbHOCTD U

MePIEeH IUKYJISIPHOCTD IIPSIMBIX U IJIOCKOCTEH; pacrio3HaBaTh
OCHOBHBIE BH/IbI MHOTOTPAHHUKOB (TIpU3Ma, TUpamMu/ia,
[TpsmoyroneHBIH napauienenunen, Kyo); nsodpaxars

u3ydaeMble QUIypbl OT PYKU U C IIPUMEHEHHUEM IIPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB; JieJIaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (uUryp:

BHJ[ CBEpXY, COOKY, CHU3Y; U3BJIEKaTh HHPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYpaX, IPEJICTABICHHYIO HA
yepTexax H pucyHkax; npuMensith Teopemy ITudaropa npu
BBIYMCIICHHH 3JIEMEHTOB CTEPEOMETPUIECKUX (PUTYP. HAXOIUTh
00BEMBI U IUIONIA/IM TOBEPXHOCTEH MPOCTEHIITUX MHOTOTPAHHUKOB C
npuMeHeHreM (hopMyii; pacrio3HaBaTh OCHOBHBIE BUJIbI TEI
BpalleHus (KOHyC, IWIHHAP, cdepa U map); HaXOAUTh 0OBEMbI U
IUTONIA/IM TOBEPXHOCTEN MTPOCTEUIINX MHOITOTPAHHHUKOB U TEJl
BpallleHus ¢ NpuMeHeHneM (GopMyil. B moBceTHEBHOI KU3HU U IIPU
U3YYCHHH JIPYTHX MIPEIMETOB: COOTHOCUTH aOCTPAaKTHbHIC
reOMEeTPHYECKHEe MOHSATUS U (PAKTHI C peaIbHBIMU KHU3HEHHBIMU
00BEKTaMH ¥ CUTYaLUsIMH; HCII0JIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPHYECKUX (PUTYD JUIsl PEILICHHs] TUIIOBBIX
3aJ1a4 MPAKTHYECKOTO COJIEPIKAHUS; COOTHOCUTD TUIOIIA/IH
MOBEPXHOCTEH TeJ OIMHAKOBOM ()OPMBI PA3IMYHOTO pa3Mepa;
COOTHOCHTH 0OBEMBI COCY/IOB OJJMHAKOBOU (pOPMBI pazIMuHOTO
pa3Mepa; olleHuBaTh (popMy NPaBHUILHOTO MHOTOTPAaHHUKA T10CIIE
CIIMJIOB, CPE30B U T. 1. (OIPENEsiTh KOJMYECTBO BEPIIUH, pedep H
rpaHeii MoJyYeHHbIX MHOIOI'PaHHHKOB)

OnepupoBaTh NOHATUSIMHU: TOYKA, NIpsiMasi, IJIOCKOCTh B IIPOCTPAHCTBE,
MapaJyIeIbHOCTh U TEPIEHUKYIISIPHOCTD MPSMBIX U
IUIOCKOCTEH;IIPUMEHSTh JUIsl pelleHus 3ajja4 reoMeTprudeckue GaKThbl,
€CJIM YCJIOBHS IIPUMEHEHHS 3a/IaHbl B SIBHOU (hopMe;pelniaTh 3aqadyd Ha
HAXO0X/ICHUE reOMETPUYECKUX BEJIMYUH

no obpasnam WM alropuTMam;/ienaTh (BbIHOCHBIE) INIOCKHE YEePTEeNH
U3 PUCYHKOB OOBEMHBIX (PUIYp, B TOM YHCIIC PUCOBATH BHUJ] CBEPXY,
cOOKy, CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB;U3BJIEKATh,
HUHTEPIPETHPOBATh M IPeoOpa3oBbIBaTh HHPOPMALIUIO O
reoMeTprueckuX (purypax, npeJCTaBjIeHHYI0 Ha YepTexaxX;IpUMEHSITh
reoMeTpuyeckue (haxTel I pelieHus 3a/1ay, B

TOM 4YHCJIe, IPEATNOJIaralonuX HeCKOJIbKO NIaroB pPelIeHUs; ONUCHIBATh
B3aUMHOE PACIIOJIOKEHHE MPSIMBIX H IJIOCKOCTEH B
MPOCTPAHCTBE;(POPMYIIMPOBATE CBOMCTBA M IPHU3HAKHU (UTyp;I0Ka3bIBATH
reoMeTpUYEeCKHe YTBEPIKCHHUSI;BIIAIETh CTAHIApPTHOM Kiiaccudukanueit
IPOCTPAHCTBEHHBIX QUTYp (MTUPAMUIIBI, IPHU3MBI,
napaJuIelIeIuIIe bl );HaXOJUTh 00bEMbI H ILJIOMIA/IA [TOBEPXHOCTEU
reOMETPHUYECKHX TeJ C IPUMEHEHUEM (POPMYII;BBIUUCIISITh PACCTOSHUS
yTJIbI B IPOCTpAaHCTBE. B MOBCETHEBHOM XM3HU W IIPU H3YyYEHHH JPYTHX
[IPEIMETOB: MCIIOJIL30BaTh CBOHCTBAreOMETPUYECKUX (UTypAIs
peleHnsl 3aad NpaKTHYECKOro XapakTepa W 3a/ad U3 Jpyrux obacrteit
3HAHUU

BekTopn!

H
KOOPIHHAT

OnepupoBaTh Ha 6a30BOM yPOBHE IOHATHEM JIEKAPTOBLI
KOOP/IMHATHI B IIPOCTPAHCTBE; HAXO/IUTh KOOPAWHATHI BEPIIMH KyOa
¥ TIPSIMOYTOJIBHOTO Tapajulesienuiea

HaXOJMTh 00BbEM MapasUIesIenuIe/ia U TeTpad/ipa, 3a/JaHHbIX
KOOpJIMHATAMH CBOMX BEPIIMH; 3a/[aBaTh MPSAMYIO B IPOCTPAHCTBE;
HAaXOJIUTh PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH B CUCTEME KOOP/IMHAT;
HAaXOJINTh PACCTOSTHUE MEX/Ty CKPEIIHBAIOIIIUMUCS

PSIMBIMH, 3a/IaHHBIMH B CHCTEME KOOP/IMHAT.
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HUcropus
MaTeMaTu

KH

OnuceIBaTh OTAEIbHBIE BBIIAIONIHECS Pe3yIbTaThl, TOJTYYCHHBIC B
XO/I€ pa3BUTHS MAaTEMATHKU KaK HAYKH; 3HATh IPUMEPDI
MaTeMaTUUYeCKUX OTKPBITHH U X aBTOPOB, B CBSI3H C OTEUYECTBEHHOM
U BCEMHPHOW UCTOpUEH; TOHUMATh POJIb MATEMATHKU B Pa3BUTHH
Poccun

[IpencTaBisiTh BKIJIAQJ BBIIAIOMIMXCS MAaTEMAaTUKOB B pa3BUTHE
MaTeMaTHK{ U HHBIX Hay4YHBIX 00JacTeli;IOHMMAaTh POJIb MAaTEMATUKH B
pa3Butuu Poccun

Mertoabl
MATEMATHKH

[IprMeHsTh U3BECTHBIE METO/IbI P PELICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a71ad; 3aMevaTh U XapaKTepru30BaTh
MaTeMaTHYeCKre 3aKOHOMEPHOCTH B OKPY KaIOIICH
JEACTBUTEITLHOCTH; TIPUBOIUTH TPUMEPHI MATEMAaTHIECKAX
3aKOHOMEPHOCTEU B IPUPOJIE, B TOM YHCJIe XapaKTePU3YIOIIUX
KPacoTy U COBEPIIEHCTBO OKPYIKAIOMIETO MUPA ¥ IPOU3BEICHIN
HCKYCCTBa

Hcronp30BaTh OCHOBHBIE METOJIBI OKA3aTENIbCTBA, IPOBOIUTH
JIOKA3aTeJIbCTBO M BBITOJIHATH ONPOBEPIKEHUE;IIPUMEHSITh OCHOBHBIE
METOIbI PEIIeHHs MAaTEeMaTHIeCKUX 3a/lad;Ha OCHOBE MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IMPHPO/JIE, XapaKTePU30BaTh KPacoTy U
COBEPIICHCTBO OKPYXKAIOMIEr0 MHpa H MPOU3BEICHUN
HCKYCCTBa;[IPUMEHSTh TIPOCTEUIINE TPOrpaMMHEIE CPEICTBA U
9JICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMbI TIPU PELICHUH
MaTeMaTHYEeCKUX 3aJ1ad
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Yriyoaennslii ypoBeHb «CHCTEMHO-TeOpeTHYECKHE Pe3yJIbTAThD)

IL.Bbinmy CKHUK Hay4YHTCH

1I1. BoinycKHUK ROYYUM 603MOHCHOCMb HAYHUMbCA

ean

J1J1s1 yCHenrHoro npooKEeHUs
00pa3oBaHUsI MO CHEIUATIBHOCTSIM,
CBSI3aHHBIM C TPUKJIATHBIM
MCIIOJIb30BAHUEM MaTEMaTHKU

HJ'I}I Pa3zBUTHsA MBIIJICHHUS, HCTIOJIb30BAHUS B ITOBCETHEBHOM JXM3HH B 00eCIIeUeHHs
BO3MOXXHOCTH YCIICHIHOI'O ITPOAOJIKEHU S O6p830BaHI/I}I 110 CIICUAJIBHOCTSAM, HE CBSI3aHHBIM C
IIPUKIIATHBIM HUCIIOJIB30BAHUEM MATEMATUKHU
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JeMeHThI TEOPUH MHOKECTB H

v

MaTeMaTH4Y€CKOH JIOTUKH

CpobosHO  omepupoBaTh NOHATHSIMH:
KOHEYHOE MHOECTBO, DJIEMEHT MHOXKECTBA,
IIOJIMHOXKECTBO, IIEpeceueHne, 00beIMHEHNE
M Pa3’HOCTb  MHOXECTB,  YHCIIOBBIC
MHOJKECTBA Ha KOOPIMHATHOW IIPsMOIA,
OTpE3OK, UHTEpBAJl, [OJIyHHTEPBAlI,
IPOMEXKYTOK  C  BBIKOJOTOM  TOYKOIA,
rpapuyecKoe MpecTaBIeHHe MHOXECTB Ha
KOOP/IMHATHOW IUIOCKOCTH; YTBEPKICHHUE,

OTpHIlaHHE, YTBEPXKJCHHUS, HCTHHHBIE U
JIOKHBIE YTBEPIXK/ICHHS, NpUYKHA,
CIIC/ICTBHE, YaCTHBIM  ciydait  oOmiero
YTBEpI)K/IEHUSI, KOHTpPIpUMEp.  3aJaBaTh
MHO)KECTBA TMepeyrcIeHIEM u
XapaKTEPUCTUYECKUM CBOHCTBOM.
ITpoBepsiTh  MpPUHAIUIEKHOCTH  DJIEMEHTA
MHOXeCTBYy. Haxomuth mepecedeHue u

0o0be/IMHEHUE MHOXECTB, B TOM 4YHCIIE,
[IPEJICTABICHHBIX I'pa)UyeCKHd Ha YUCIIOBON
IpsAMOM M HA KOOPJAMHATHOM IUIOCKOCTH.
ITpoBO T JTOKA3aTENBLHBIE PACCYKICHHUS

JUISI obocHOBaHUS HUCTUHHOCTH
yTBEp)KJIeHUH. B moBceHEBHON >XU3HU U
IIPpH  U3yYEHUM  JIPYTMX  IPEAMETOB:

UCIOJB30BaTh YHUCIIOBBIE MHOXECTBA Ha
KOOPJMHATHOM IIPSMOM M HA KOOPJIMHATHON
IUIOCKOCTH  JUIsi  OINKUCAHHWsl  peallbHbIX
IIPOLIECCOB W SIBIEHUW;  IIPOBOJUTH
JIOKa3aTeJIbHbIE PacCyXIACHHUS B CHUTyalLUsX
[IOBCE/IHEBHOM JKU3HM, IPU PELICHUM 3a/a4y
U3 JIPYTUX [IPEMETOB.

OnepupoBaTh MOHSATHSIMU: KOHEYHOE MHOKECTBA, TIOJIMHOXECTBO, IEPECEUECHHE U
00BeIMHEHHE MHOYKECTB, YHCIIOBbIE MHOXKECTBA HA KOOPIMHATHON MPSIMOH, OTPE30K,
UHTEPBaJI, OJTyHHTEPBAJ, TPOMEXYTOK C BBIKOJIOTOM TOUKOH, rpadudeckoe mpeicTaBIeHue
MHOJKECTB Ha KOOPAMHATHOMN TIOCKOCTH; YTBEPIXKICHHE, OTPULIAHHE YTBEPIKICHUSI, HCTUHHBIE
¥ JIOXKHBIE YTBEPKJICHHSI, IPUUYHMHA, CIIEJICTBHE, YaCTHBIN CiIydail 00IIero yTBepikIeHus,
KoHTprpumep. [IpoBepsiTh NPUHAATIEIKHOCTH JIEMEHTAa MHOXKECTBY; HAXOIUTh [I€PECEYEHUE U
o0BbeIMHEHNE MHOXKECTB, B TOM YHUCIIE, [TPEJICTABICHHBIX Ipadguuecky Ha YMCIOBOU MPSIMOM 1
Ha KOOPJIMHATHOM MI0CKOCTU. [IpOBOIMTE I0Ka3aTeIbHbBIE PACcCyKICHHS JUIsi 000CHOBAHMS
UCTHHHOCTHU YTBEP)XKICHHIA. B MOBCeIHEBHOMN KU3HU U ITPU U3YUCHUH JIPYTUX [IPEMETOB:
UCIOJIB30BaTh YUCIIOBBIE MHOYKECTBA HA KOOPMHATHOM NMPSIMON U Ha KOOPJAMHATHON
TUIOCKOCTH JIJIsl OTIUCAHMSI peaIbHbIX IPOLECCOB U siBlieHUH; [TpoBoauTh noKazarenbHble
paccy’kKJIeHHsl B CUTYaIUsIX TOBCETHEBHOM JXU3HM, TIPU PEIICHUH 33J1a4 U3 JIPYTUX IIPEJMETOB.
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Yucaa 1 BoIpakeHus

CBo0OHO ONIEPUPOBATH MOHSTUSIMH:
HaTypaJIbHOE YHUCIIO, MHOXKECTBO
HaTypaJIbHBIX YUCEI, LIEJIO€ YUCIIO,
MHOYECTBO I[€JIBIX YHCell, OOBIKHOBEHHAS
Jpo0Ob, lecsiTHYHAst IpoOb, CMEIaHHOE
YKCII0, PAIMOHAIBHOE YUCIIO, MHOKECTBO
palMoOHAIBHBIX YKCEIl, HPPAIlMOHATBHOE
YUCII0, KOPEHb CTENEHH N, JCHCTBUTEIBHOE
YHCJIO, MHOYKECTBO JACHCTBUTEILHBIX YUCEII,
reoMeTpuyecKasl HHTepIpeTaLus
HaTypaJbHBIX, LEJIbIX, PALIMOHAIBHBIX,
JIECTBUTENIHLHBIX YHCEJI; HIOHUMATh U
O0BSACHSATH Pa3HUILY MEX/1y: MO3ULIMOHHON U
HEMO3HUIMOHHON CHCTEMaMU 3aIlMCH YHCEIT;
MEPEBOIUTH YUCIIA U3 OJHOM CHCTEMBbI
3almicH (CUCTEMbI CUUCIICHHS ) B IPYTYIO;
JIOKa3bIBaTh ¥ UCIOJB30BaTh MTPU3HAKU
JICIMMOCTH, CYMMBI U IIPOU3BEICHUS IIPU
BBIITOJTHEHUH BBIYMCIICHUN U pelIeHUN
3aj1a4; BBIIIOJITHSTH OKPYTJICHHE
palMOHAIBHBIX U UPPAMOHAIBHBIX YHCEI C
3aaHHOM TOYHOCTHIO; CPAaBHUBATH
JCHCTBUTEIIbHbBIE YHCIIA PA3HBIMU
crnoco0amMu; ynopsiIoyMBaTh 4yucia,
3alKuCaHHble B BUJIe OOBIKHOBEHHOU U
JIECATUYHOM ApoOH, uucia, 3alicCaHHbIe C
UCITOJTb30BaHUEM apU(PMETHIECKOTO
KBaJIpaTHOTO KOPHS, KOPHEH CTeleH!
oonpme 2; Haxoaute HOJ[ 1 HOK
pPa3HBIMHU CIIOCOOAMU U HUCTIOIB30BATh UX
TMPA PEIIeHUH 3a/1a49; BBIIOJIHATh
BBIYMCIICHUSI U TIpeoOpa3oBaHUs
BbIpAXXEHUM, COJIEpIKAIUX JEHCTBUTEIILHBIE
YUCIIa, B TOM YHUCJIe KOPHU HATypaJbHbIX
CTereHel; BBIMOJIHATL CTaH/IapTHbIE
TOXIECTBEHHBIE IpeoOpa3zoBaHus
TPUTOHOMETPHYECKUX, JIOTapU(PMUUECKUX,
CTETICHHBIX, HPPAIIHOHAIBHBIX BBIPAKECHHUH.
B noBcenHeBHOM XKU3HU U IIPU U3YUYECHHUH

CB060IHO OmnEepUpOBaATh MOHATHAMU:LIEIIOE YUCIIO, IETUMOCTh Yucell, 0OBIKHOBEHHAS
Jipo0Ob, necaTudHas 1poOb, PALlMOHAIBHOE YHCIIO, TPUOIHIKEHHOE 3HAYEHHME YHCJIa, YacTh,
JI0JIs, OTHOLICHHE, ITPOLIEHT, MOBBIIIEHUE M TMOHWKEHHE Ha 3a/laHHOE YHCIIO IPOIEHTOB,
Macira;

PUBOJIUTH TPHUMEPHI YUCEN € 3aJaHHBIMU CBOWCTBAMHM JICJIMMOCTH; ONIEPUPOBATH
MOHATUSAMH: JIorapu(dM uHcIIa, TPUTOHOMETPUYECKasi OKPY)KHOCTh, PaMaHHas ¥ IpajycHas
Mepa yria, BeJIMYMHA yIJla, 3aJaHHOr0 TOYKOW Ha TPUTOHOMETPHYECKON OKPYIKHOCTH,
CHHYC, KOCHHYC, TAHI'€HC M KOTAHI'€HC YIJIOB,MMEIOUIUX ITPOU3BOJILHYIO BEJIMYMHY, YHCIIA €
¥ TU;BBIIIOJIHSATH apu(METHUECKHE AEHCTBUS, cCOYeTasl yCTHbIE W IMUCbMEHHbIE ITPUEMBI,
IIPUMEHSISL TIPH HEOOXOMMOCTHU BBIYMCIIUTENIBHBIE YCTPOMCTBA; HAXOIUTh 3HAYCHUSI KOPHSI
HaTypaJIbHOW CTEIEHH, CTENIEHHU C pallMOHAIBHBIM [IOKa3aTeseM, Jjorapudma, UCHOIb3ysl pH
HEOOXOIMMOCTH BBIYMCIIUTENILHBIE YCTPOMCTBA; MOIb30BAThCS OLEHKOW M MPUKUJIKOW IpH
MPAKTUYECKUX pacyeTax;IMpOBOJUTE 110 U3BECTHBIM (OpMYJIaM M IpaBUJIaM
npeobpa3oBaHus OYKBEHHBIX BBIP@XKEHMH, BKJIIOYAIOIUX CTENEHH, KOPHHU, JOrapu(Mbl H
TPUTOHOMETpPUYECKUE PYHKIIMM;HAXOAUTh 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPDAKEHMH,
OCYLIECTBIISISI HEOOXOMMBIE ITOJCTAHOBKH U IpeoOpa3zoBaHus; H300paxarh CXeMaTHYECKH
Yo, BeJIMYAHAa KOTOPOIO BBIp@XEHA B Ipajycax WM paJiiaHax; UCIIOJIb30BaTh IIPU
peleHrH 3a/1a4 TabJIMUHble 3HAYECHUS] TPUTOHOMETPUUYECKUX (PYHKIIHI YIIIOB;BBIOJIHSATH
NEPEeBO/I BEJIMYMHBI yIJla U3 paJlMaHHOM Mepbl B rpaaycHyIo u 00patHo.B noBceHeBHOM
JKM3HUA M NPU M3YYEHUU JIPYTHX yUEOHBIX MPEIMETOB: BBIIIOJIHATL JICHCTBUSI C YHCIOBLIMHU
JJAHHBIMM TIPH PELICHMM 3a/ad IIPAKTHYECKOIro XapaKTepa M 3aJlad U3 pa3IMyHbIX obiacreit
3HAHWH, WCIOJIB3Ysl, IPU HEOOXOIMMOCTH, CIIPABOYHBbIE MATEPUAIbl U BBIYMCIUTEIIBHbIE
yCTPOHCTBA;01I€HUBATh, CPABHUBATHL U MCIOJBL30BATh IIPU PEHICHUH IPAKTHUYECKHX 3a/1a4
YUCJIOBBIE 3HAUEHHUs PEATbHBIX BEJIMYMH, KOHKPETHBIE YUCIIOBBIE XapaKTEPUCTHKU 0OBEKTOB
OKpYXkaromiero Mupa
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CB0OOIHO OTIEpUPOBATH TOHATHSIMU
ypaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE
ypaBHEHUS U HEPABEHCTBA, ypaBHEHHE,
SIBIISTIOIIIEECS! CIICICTBHEM JPYIOTro
YpaBHEHHUS, ypaBHEHUS!, PABHOCUJIbHbIE Ha
MHOXKECTBE, PABHOCHJIbHbIE
npeoOpazoBaHusl ypaBHEHUI; pemarh
pasHble BU/IbI YPAaBHEHUN U HEPABEHCTB U
MX CUCTEM, B TOM YMCJIE HEKOTOPBIE
ypaBHeHus 3 u 4 creneHei, 1poOHO-
paloOHaAIbHBIE W UPPALMOHAIBHEIC;
OBJIAJIETh OCHOBHBIMH THIIAMH
NOKa3aTeNbHbIX, JOrapu(pMUUECKHIX,
MPpalMOHATILHBIX, CTETIEHHBIX YPABHEHUN U
HEPABEHCTB U CTAHJIAPTHBIMUA METOJAMHU UX
peIICHUH U IPUMEHSTH UX IIPU PEHICHUH
3aj1a4; IPUMEHSTh TeopeMy be3y k
PEIICHUIO yPaBHEHHIT; IPUMEHSTH TEOPEMY
Buera juist perieHust HEKOTOPBIX YpaBHEHHMIMA
CTEIICHHU BBIIIIE BTOPOI; TOHUMATh CMBICIT
TEOPEM O PAaBHOCHIIBHBIX
HEPaBHOCHIIBHBIX MTPe00paz0BaHUSIX
YPAaBHEHHUI U YMETh UX JIOKA3bIBATh;
BJIAJICTh METOJIAMH PELIECHHUS YpaBHEHHIA,
HEpPaBEHCTB U UX CHCTEM, YMETh BbIOHpaTh
METO/| peleHust ¥ 000CHOBBIBATH CBOM
BBIOOP; UCITOJIB30BATH METOI HHTEPBAJIOB
JUISl pEIICHUsI HEPABEHCTB, B TOM YHCIIE
JpOOHO-pAITHOHATBHBIX U BKITIOYAIONINX B
ce0st uppalOHATBHEIE BBIPAXKEHUST;, pelaTh
anreOpanyecKue ypaBHEHHS 1 HEPABCHCTBA
U UX CHCTEMBI C [IapaMeTpaMu
anredpanyecKuM U rpapuuecKkum
METOJIaMH; BIIAZIETh Pa3HBIMHU

METOJIaMH J10Ka3aTeIbCTBA HEPABEHCTB;
peniaTh ypaBHEHHUS B [IEJIbIX YUCIIAX;
n300paxkaTh MHOXKECTBA Ha IJIOCKOCTH,
3a/]JaBa€Mble YPaBHEHUSIMH, HEPABCHCTBAMH
U UX CHCTEeMaMH; CBOOOJIHO UCIOJIL30BATh

Pemarp panuonanbHble, IoKa3aTeIbHbIE U JOrapu(pMHUUECKUe YPABHEHHs W HEPABEHCTBA,
[IpOCTEHIINE UPPALIMOHAIBHBIE ¥ TPUTOHOMETPHYECKUE YPAaBHEHUSI, HEPABEHCTBA U UX
CHUCTEMBI;UCII0JIb30BaTh METO/IbI PEIICHUs] YPaBHEHUH: IPUBEICHHE K BUJIY “TIPOU3BEICHHE
PaBHO HYJIO” HJIM YAaCTHOE PAaBHO HYJIIO, 3aMEHA IEPEMEHHBIX;UCII0JIb30BaTh METOJ]
WHTEPBAJIOB JUUISl PELICHUS] HEPABEHCTB;UCIIOIb30BaTh rpadUuecKuii MeTox Juis
IpUOJIMHKEHHOTO PElIeHUs] YPaBHEHHH U HEpPaBEeHCTB;U300paXkaTh Ha TPUTOHOMETPUUYECKON
OKPY>KHOCTH MHOKECTBO PEIICHUN MPOCTEHIITMX TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB;BBIIOJIHATH OTOOP KOPHEH ypaBHEHUH HIIM DPEIICHHH HEPaBEeHCTB B
COOTBETCTBHUHU C JIOTIOJTHUTEIbHBIMH YCIOBUSIME U OrpaHUYeHUsIMHU. B moBceHEBHOM
KU3HH U IIPU M3YYEHHH JPYTUX y4eOHBIX MPEJIMETOB:COCTABISITH U pEIlaTh ypaBHEHUS,
CHCTEMbl YpPaBHEHUH U HEPABEHCTBA [IPU PEIICHUU 3a/lad JPYTux y4deOHBIX
[IPEAMETOB;UCII0JIB30BATh YPABHEHUSI U HEPABEHCTBA IS IOCTPOCHUS M MCCIENOBAHU
[IPOCTEHIIMX MATEMATUYECKUX MOJICJIE pealIbHbIX CUTYallui WJIM NIPUKIIAJHBIX 3a/1a4;YMETh
UHTEPIIPETUPOBATH [1OJYUYEHHBIN IIPH PEIICHUH YPABHEHHUS, HEPABEHCTBA UJIM CUCTEMBI
pe3yJbTaT, OLIEHUBATh €r0 PaBIONoI00KMe B KOHTEKCTE 3aJaHHOW peallbHOM CHTyallud WIIH
[IPUKJIAHON 3a/1a4y.
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DOyHKuun

Brazets MOHSITUSMH: 3aBUCHMOCTh
BEJTMYMH, QYHKIUS, APTYMEHT U 3HAYCHUE
¢GyHKIIMH, 00JAaCTh OIpEeNeHUs U
MHOJECTBO 3HAa4eHUN (yHKIMH, TpaduK
3aBUCUMOCTH, rpadpux QyHKIMH, HYTH
(YHKIIMHU, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHKUE HA YHUCIOBOM

POMEXYTKE, yObIBAHHE HA YHCIIOBOM
MPOMEXYTKE, HauOOJIbIIee U HaUMEHbIIIee
3Ha4YeHue (PYHKIIUU HA YUCIIOBOM
IPOMEIKYTKE, Iiepuoanydeckast QyHKIIHs,
TMIepHO/I, YeTHAsI U HeYeTHAs QyHKIIUU; U
YMETh MPUMEHSITh 3TU OHSTUS TIPH
pEIIEHUH 3a/1a4; BJIAJIETh IOHSITHEM
cTereHHasi pyHKIUsI; CTPOUTH ee rpapuk u
YMETb IIPUMEHSTH CBOMCTBA CTEIICHHOM
(GYHKIMH TPU PENICHUU 3a/1a4; BIAJIETh
HOHSATUSMH TT0Ka3aTesIbHasi GpyHKIHS,
HKCIIOHEHTA; CTPOUTH UX I'PaUKU U YMETh
MIPUMEHSTH CBOMCTBA MIOKA3aTEIIbHON
(GYHKIMH TTPU PEIICHUH 3a/1a4; BIIaJIeTh
TOHSITHEM JIoTaprdmudeckas GpyHKIus;
CTPOUTH ee rpaduK U yMeTh IPUMEHSTh
CBOMCTBA JIOrapu(pMHIECKOH QYHKIIUHU ITPH
pElIeHUH 3ajiay; BIAAETh HOHSTUSMH
TPUTOHOMETpHUYECKUE (PYHKIMH; CTPOUTH UX
rpaduKu ¥ yMETh HPUMEHSTH CBOMCTBA
TPUTOHOMETPHUECKUX (YHKIHI TpU
PELICHUH 3a/1a4; BJIAJICTh IOHSATHEM
obparHasi GyHKIIUSI; IPUMEHSITH ITO
MOHSITHE TIPH PEIICHHH 3a/1a4; IPUMEHSITh
IIPU PEeLICHUM 3a7a4 CBOMCTBA (hyHKIIHIA:
YETHOCTH, IEPHOJUTIHOCTD,
OrPaHUYEHHOCTh; IPUMEHSTH [IPH PEIICHUN
3amad npeoOpa3oBaHus rpapukoB
(YHKIMIT; BIaIETh TOHSTUEM YHCIIOBbIE
MOCJIEIOBATEILHOCTH apudMeTHIecKas U
reoMeTpHYecKasi IIPOrpeccusl; IPUMEHSITh
MIPU PELIeHUH 3a/]]a4 CBOMCTBA U IPU3HAKH

OneprpoBaTh NOHATUSIMU: 3aBUCUMOCTh BEJIMYUH, (PYHKIIMSI, apIryMEHT M 3Ha4eHHE
¢ynkium, o01acTh ONpeneNeHnss ¥ MHOKECTBO 3HA4YeHWH QYHKIHH, rpaduk 3aBUCHMOCTH,
rpadpuk QyHKIHH, HyIH (GYHKIHH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3paCTaHHE Ha
YUCJIOBOM ITPOMEXKYTKE, yObIBAaHUE Ha YHMCIOBOM IIPOMEXYTKE, HAUOOJIbIlice W HAUMEHbIIIEE
3HaueHUe PyHKIIMU Ha YHUCIOBOM IIPOMEXKYTKE, IepUuoUecKas (pyHKIMs, IEPHOJI, YeTHas
¥ HeueTHast (PyHKIIMHU;0NIepUpOBATh MOHATHIMHU: IpsiMasi ¥ oOpaTHasi IPOMOPIHOHAIIBHOCTS,
JMHEeWHas, KBaJpaTuuHas, JorapudpmMuueckas u

nokasaresibHasi (QYHKIUH, TPHTOHOMETpUUYECKHE YHKITMU;0NIPEIeNsiTh 3HaYeHHe QYHKI[UH
[0 3HAYEHMIO apryMeHTa IIPH pa3jIMuHbIX crocobax 3amaHusi QyHKIUHU; CTPOUTh Trpaduku
U3YYEHHBIX (QYHKIMI;0NHUCHIBATh 110 IpaduKy U B MPOCTEHIINX ClIydasx 1Mo GopMyJie
MOBEJICHUE U CBOWCTBA (DyHKIMU, HAXOMUTH 1O Tpaduky GpyHKIIUH HAUOOIBIIHE M
HaMEHbIINE 3HAYECHUS;CTPOUTh 3CKHU3 rpaduka QyHKIUH, YI0BIETBOPSIONICH
IPUBEJICHHOMY HabOpy ycIOBUHM (IIPOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HAYCHUE (DYHKIHH
B 33/IaHHOM TOYKE, TOYKM HKCTPEMYMOB, aCUMIITOTHI, HYJU (YHKIIMH U T.11.); peliaTh
ypaBHEHHMsI, IPOCTEUIIINE CUCTEMBI YPaBHEHHH, UCIIONIB3Ysl CBOMCTBA (QYHKIMA U HMX
rpadukoB. B moBcelHEBHOW JKU3HU U MPH WU3YYEHUH JIPYTUX YUIeOHBIX
IpeZIMETOB:ONIPEAETATH 110 rpaiKaM U HCIIOJIB30BaTh ISl PEIICHUS] MPHUKIIAIHBIX 3a/1a4
CBOMCTBA peaIbHBIX MIPOIECCOB U 3aBUCHUMOCTEH (HauOoJbIINe U HAUMEHbIIHE 3HAYCHHSI,
IPOMEKYTKH BO3pacTaHusi M yObIBaHUSI, 00JIACTH TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
aCHMIITOTBI, NEPHOJ H T.II.), HHTEPIIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
MPAaKTHYECKON CUTYallMU;0NIpesIeNIITh 110 rpadukaM MpoCTeHIIne XapaKTepUCTHK
HNEPUOINYECKUX ITPOLIECCOB B OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAJMOCBSI3H H T. II.
(ammuMTy 12, IEPUOA U T. 1. )
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JIEMEHTHI MATEMATHYECKOT O

aHaJ/Iu3a

Branets nonsitueM 6eCKOHEUHO
yOBIBaroOmas reoMeTpuyeckas porpeccus
U YMETb IIPUMEHSITh €T0 IPH PEeLIeHUN
3a[a4; MPUMEHSTH JUISl pelIeHUs 3a/1a9
TEOPUIO NPEIEIIOB; BIIA/IETh NOHATHIMHI
OeckoHe4HO OoJbIIHE U OECKOHEYHO MaJIble
YUCIIOBBIE TOCIIEN0BATETLHOCTH H YMETh
CpaBHHBaTh OECKOHEYHO OOJIBIINE U
OeCKOHEYHO MaJjIble MOCIIEeI0BATEIbHOCTH
BJIAJICTh MIOHSITUSIMU: TTPOU3BO/THAS
()YHKIIUH B TOYKE, TPOU3BOHAS (PYHKIIUU;
BBIYUCIISITH IIPOU3BOHBIE DJIEMEHTAPHBIX
(GyHKIHH 1 ©X KOMOUHAIIMIA;, HCCIIEZIOBATh
(YHKIIUH HAa MOHOTOHHOCTH H
9KCTPEMYMBI; CTPOUTH rpaduku u
MPUMEHSITh K PELICHUIO 3a7ay, B TOM YHCIIE
C mapameTpoM; BIAJIETh MOHSITHEM
KacaresbHas K TpaduKky QyHKIMU U

YMETh MPUMEHSITH €r0 IPHU peIIeHUH 3a/1a4;
¥ BJIaJIETh HOHATHSIMH I1epBooOpa3Has,
orpeJieJIeHHbINA HHTErpall; TPUMEHSTh
teopemy Herotona-Jleitbuuma u ee
CITeJZICTBUS JUISl peleHus 3a1a4. B
TIOBCE/IHEBHOM KU3HU U MTPH U3YYEHUH
JIPYTUX Y4eOHBIX MPEIMETOB: pelaTh
IPUKJIAJHBIE 3a/1a491 U3 OMOJIOTHH, PHU3HKH,
XUMHH, 5KOHOMHKH U JPYTUX [1PEJIMETOB,
CBSI3aHHBIE C MCCIIEIOBAHUEM
XapaKTePUCTUK MTPOIIECCOB,
UHTEPIPETUPOBATH IOJIyYEHHbIE
pe3yIbTaThl

OnepupoBaTh MOHATHSAMHK: MPOU3BOAHAS QYHKIIMK B TOYKE, KacaTelbHas K IpaQuKy
GbyHKIMH, TPOU3BOJHAS (PYHKIUH;BBIYUCIIATE ITPOU3BOJHYIO

OJIHOYJIEHA, MHOTOYJIEHA, KBAIPaTHOTO KOPHSI, IPOU3BOJAHYIO CYMMBI (DyHKIMH;BEIYUCIISAT
IIPOU3BOIHBIE DJIEMEHTAPHBIX (YHKIIHI

¥ UX KOMOHMHALWI{, HCIIOJIB3Ysl CIPABOYHBIE MATEPUAIIBI; UCCIIEOBAaTh B IMIPOCTEHINNX
ciydasx pyHKIMH Ha MOHOTOHHOCTB, HAXOJUTh HauOOJIbIIME M HAMMEHBIINE 3HAYCHHUS
GyHKIMH, CTPOUTH rpaQMKH MHOTOWICHOB M MPOCTEHIIMX PAalMOHANBHBIX (QyHKIHMH ¢
UCIIOJIB30BAaHMEM allllapaTa MaTeMaTHYeCKOTo aHalnu3a.B 1MoBceIHEBHOM JKU3HH U IIPH
M3y4EeHHH JPYIHX yUeOHBIX PEIMETOB:PEIIaTh MPUKIAIHBIC 3aa4d U3 OUONIOTHH, PU3KKH,
XMMHH, 5KOHOMHKH U JIPYTUX IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHMEM XapaKTEPHCTHK
peasbHBIX ITPOIIECCOB, HAXOXK/ICHHEM HAaHOOJIbIINX U HAMMEHBIINX 3HAYEHUH, CKOPOCTH H
YCKOPEHUS U T. 1., UHTEPIPETUPOBATD 110JIyHEHHBIE PE3YJILTAThI

Crarucr

HKa H
Teopus
BEPOSITH

ocreid,

OnepupoBaTh OCHOBHBIMH ONHCATEIbHBIMH
XapaKTepUCTUKAMK YUCIIOBOTO Habopa;
TIOHSITHEM FeHepallbHasl COBOKYITHOCTH U
BBIOOpKA U3 HEE; OTIEPUPOBATH MOHSITHSIMHU:

ViMeTh mpejcTaBlieHUE O JTUCKPETHBIX U HENPEPHIBHBIX CIIyYaWHBIX BEJIMYMHAX H
pacipezielieHisIX, O He3aBUCHMOCTH CJIyJaifHbIX BEJMYMH; MIMETh IIPEJICTaBICHUE O
MAaTEMATHYECKOM OXKHIAHWHM W JUCIIEPCUU CIydalHBIX BEIMYMH;UMETH IIPEJICTaBICHHE O
HOPMAaJILHOM pacIipe/icieHHH | MpUMepax HOPMAJIbHO pacHpeeleHHBIX CIIyJaHbIX

20




9acTOTa U BEPOSTHOCTH COOBITUS, CyMMa U
MPOU3BE/ICHHE BEPOSTHOCTEH, BEIYUCIIATD
BEPOSITHOCTH COOBITHIT Ha OCHOBE MOJICYeTa
YHCIIa UCXOJIOB; BIaIeTh OCHOBHBIMU
MNOHSATUSMU KOMOMHATOPUKU U YMETH UX
INPAMEHSTH I[P PEIICHUH 3a]a49; UMETh
npesicTaBlIeHre 00 OCHOBAX TEOPUU
BEPOSITHOCTEH; IMETh IIPECTABICHHUE O
JIMCKPETHBIX ¥ HETIPEPHIBHBIX CIIyJalHBIX
BEJIMYMHAX U pacHpe/eIeHUsIX, O
HE3aBHCHUMOCTH CIIy4aiHBIX BEJIUYHH;
UMETH MPE/ICTABIEHUE O MATEMaTUUYECKOM
OXHJIAHWU U JTUCTIEPCUH CITyYalHbBIX
BEJIMYMH; UMETH NIPECTaBICHUE O
COBMECTHBIX paclpe/IeIeHUsIX CIy4YalHbIX
BEJIMYMH; TIOHUMATh CyTh 3aKOHAa OOJIBIIMX
YUCeNl U BEHIOOPOYHOTO METOa U3MEPEHUS
BEPOSITHOCTEH; UMETh ITPEJICTABIICHUE O
HOPMAJIBHOM pacIpe/IeIeHUH U IIPUMepax
HOPMAJIBHO paclpe/IeSIeHHBIX CITydaiHbIX
BEJINYMH; IMETH IPECTABIECHUE O
KOppEJSIHUU CIIy4alHbIX BeJM4uH. B
MOBCETHEBHOM XHU3HH M MPH U3YICHUN
JIPYTUX IPEIMETOB: BBIYUCIISTH WIH
OLIEHUBATh BEPOSITHOCTH COOBITHI B
peaTbHON KU3HH; BHIOMPATH METObI
TIOIXO/ISIIEro NpeCcTaBIeHus 1 00paboTKU
JTAHHBIX

BEJIMYMH;[IOHUMATh CYTh 3aKOHA OOJIBIIMX 4YUCENl M BBIOOPOYHOTO METOJa H3MEPEHHUS
BEPOSITHOCTEN;MIMETh IIpe/ICTaBIeHUE 00 YCIIOBHOM BEPOSITHOCTU H O IOJHOW BEPOSITHOCTH,
IPUMEHSTH UX B PELICHUH 33/1a4.UMETh IIPEJICTABIIEHUE O Ba)XXKHBIX YAaCTHBIX BHIAX
pacrpelielIeHui ¥ IPUMEHSTh UX B PELICHUH 3aa4; UMETh IPEACTaBICHUE O KOPPEISIHHA
CIIy4yallHBIX BEJIMYMH, O JIMHEHHOH perpeccuu.B MoOBceHEBHON XU3HH W NIPH HM3yYECHUU
JPYTUX IIPEIMETOB: BHIYUCIISATh WJIM OLEHHBATh BEPOSITHOCTH COOBITUN B pealbHOM
YKU3HHU;BBIOMpATh MOJXOJSIINE METO/IbI TIPEACTaBICHUS U 00pabOTKU JaHHBIX;YMETh
pelaTh HECJIOXKHbBIE 3a/laud Ha IPUMEHEHUE 3aKoHa OOJBIIMX YHCel B
COLIMOJIOT MM, CTPAXOBAHHH,

3/IpaBOOXpaHEHNH, obecrieueHNH 0€30IaCHOCTH HacCeJICHUsI B UpEe3BbIYalHBIX CUTYAIUSX
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TexcroBbie 3agaun

PemaTe pasHble 3a/1aud MOBBIIIEHHON
TPYIHOCTH; AaHAJIIM3UPOBATH YCIIOBUE
3aJ1a4M, BHIOMPATh ONTUMAIBHBIA METOJT
pelIeHus 3a7]a4i, pacCMaTpPHUBasl pa3IMUHbIE
METO/IbI; CTPOMTH MOJICJIb PEIleHHs 3a1auH,
IPOBOAUTH J0Ka3aTeIbHbIE PacCyKICHHS
IIPY PEUICHUH 3a/1a4M; peliaTh 3a/1aun,
TpeOyronue nepebopa BapuaHTOB,
IIPOBEPKH YCJIOBUHA, BBIOOpA ONTUMATIBLHOTO
pe3yJibTarta; aHaJIM3upoBaTh U
MHTEPIIPETUPOBATD MOJyYEHHBIE PEIICHHS B
KOHTEKCTE yCIIOBHUSI 3a1auM, BEIOUPAThH
pelIeHus, He IPOTUBOpeYalie KOHTEKCTY;
IIEPEBOIUTH IIPU PELLICHUH 3a/1a4uu
MH(OPMAIUH U3 OJHOU (POPMBI 3aIHCH B
APYTYIO, UCIIOJIB3Ysl TIPU HEOOXOMMOCTH
CXeMbl, TabyuIpl, rpaduku, quarpaMmsel. B
TIOBCETHEBHOM JKU3HU U [P U3YUEHUHU
JPYTHUX TPEIMETOB: PEelIaTh MPAKTHYECCKUE
3alauk ¥ 3aJ1a4 U3 JPYTUX IPEIMETOB

Pemath 3amaur pa3HbIX THIIOB, B TOM YHCJIE —3aJa4yd IOBBIILIEHHON TPYIHOCTH;BBIOMpPATH
ONTUMATBHBIA METOJ/I PELCHUs 3aJjaud, pacCMaTpUBasi pa3IHyuHble METOBI;CTPOUTE MOJEIb
pelIeHusl 3a/jauu, IPOBOIUTH JIOKA3aTEIbHbIE PACCYKICHUS;peIaTh 3a1adu, Tpedyronue
nepebopa BapuaHTOB, MMPOBEPKH YCIOBUH, BbIOOpa ONTUMAIBLHOTO
pe3yJibTaTa;aHaJIi3uPOBaTh ¥ UHTEPIPETHPOBATH PE3yJIbTAThl B KOHTEKCTE YCJIOBHS 3a/1a4yH,
BBIOMpATh PELICHHUs, HE MPOTHBOPEYAIHe KOHTEKCTY;

MEPEeBOUTH IPU PELICHUH 3a/1a4i UH(POPMALUIO M3 OJIHOM (OpPMBI B JIPYTyIO,

UCIIOJIB3YSI TP HEOOXOIMMOCTH CXEeMbl, TaOIHIbI, rpaduku, qruarpaMMBbl;

B noBcenHeBHOW XM3HH U IPU M3YYEHHHM JPYTUX IIPEIMETOB:pelIaTh MPaKTHYECKUE
3a/la4d ¥ 3a/la4d U3 JPyTrux MpeMeTOB
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BriazeTs reoMeTpHYECKUMHU MOHSITUSIMH [1PU
PELIEHUH 3a/1a9 | IPOBEICHUH
MaTeMaTH4YEeCKUX PACCYIK/ICHHIHA;
CaMOCTOSITENILHO (hOpMyTHpOBaAThH
ompeJieNICHUsl TeOMeTpUYecKuXx (uryp,
BBIJIBUTATh THIIOTE3bl O HOBBIX CBOMCTBAX U
IpU3HAKaX TeOMETPUYECKUX PUryp u
000CHOBBIBATH HJIM ONPOBEPraTh UX,
0000mmaTh U1K KOHKPETU3UPOBATh
pe3yJIbTaThl Ha HOBBIE KJIAcChl hUryp,
IIPOBOJIUTH B HECJIOKHBIX CITydasix
KJaccu(puKaruio Guryp no pasinyHbmM
OCHOBaHHSIM; HCCIIEIOBATH YE€PTENKH,
BKJTIOYAsi KOMOUHAIMK GUryp, U3BIEKATh,
HHTEPIPETHPOBATEL U TPe0Opa30BLIBATH
uH(pOpMaIUIO, TpeICTaBICHHYIO Ha
YepTeKax; penrars 3a1a4n
reOMETPUUYECKOTO COJIEPKAHUs, B TOM YHCIIE
B CHUTYyallUsX, KOT/a &JITOPUTM PELICHUs He
CJIe/IyeT SIBHO M3 YCIIOBHSI, BBIITOJIHSATh
HEOOXOIMMBIE JUIsl pELICHUS 3a/1a4U
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUSI, HCCIIEI0BATh
BO3MOJKHOCTH IIPUMEHEHUS TEOPEM H
(bopMyn JUIsl pelieHus 3a1a4; yMeTh
(dopMyMpoBaTh U JOKA3bIBATH
reOMETPHYECKUE YTBEPIKICHUS; BIAJIETh
MOHATUSIMHA CTEPEOMETPHH: ITPU3Ma,
napajuieNieiIe 1, TMpaMuia, TETPasip;
UMETH IIPEJICTaBICHUs] 00 akcHoMax
CTEPEOMETPHUH U CIICICTBUN U3 HUX U YMETh
NPUMEHSITh UX IIPU PEIICHUH 3a/1a4; YMETh
CTPOUTH CCUCHHSI MHOTOIPAHHUKOB C
UCIIOJIb30BAaHUEM PA3IMYHBIX METOJIOB, B
TOM YHCJIE U METO/Ia CJIeJIOB; UMETh
IPEJICTABJICHHUE O CKPEIIMBAIOLIHXCS
IPSIMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh
YroJI U PACCTOSIHUE MEX]Ty HUMU;
MPUMEHATH TEOPEMbBI O APAIICIIBHOCTH
IPSIMBIX M IIJIOCKOCTEH B IPOCTPAHCTBE IIPH

OnepupoBaTh NOHATHSIMH: TOYKA, NpsiMasi, IJIOCKOCTh B IIPOCTPAHCTBE, MAPAILICIIBHOCTE U
NEPIEeHIUKYJIIPHOCTD MPSIMbBIX U IUIOCKOCTEH;IPUMEHSTL JUJISl PELICHHUs 3a/1a4
reoMeTpuyeckue (GpakThl, €CIM yCJIOBHUS IPUMEHEHHUsI 3aJ[aHbl B SIBHOW (opMe;permaTh
3a/la4d Ha HAaX0XJICHHE reOMETPUYECKUX BEJIMYMH 110 o0pa3lam WM ajJropuTMaM;/eiaTh
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB OOBEMHBIX QUTYP, B TOM YHUCIIE PHCOBATH
BHJI CBEPXY, COOKY, CTPOMTH CEYEHMs MHOTOIPAaHHHMKOB;H3BJIEKATh, HHTEPIIPETUPOBATh U
1peo6pa3zoBbIBaTh HUHPOPMALHIO O FreOMETPUUYECKHUX (UTrypax, MPeICTABICHHYIO Ha
YepTexax;IpUMEHITh TeOMEeTpUIecKre (GaKThl Uil pEIleHHs 3a/a4, B TOM YHCIIE,
IIPEJIIIOJIAraroIuX HECKOIBKO IIAroB PEIIEHHMs ; ONIMChIBATh B3aMMHOE PACIOJIOKEHUE
OPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE;(POPMYIIMPOBATH

CBOMCTBAa M INpH3HAKH (PUrYyp;10Ka3bIBaTh FEOMETPHUECKUE YTBEPIKICHHS;BIIAICTh
CTaHJAPTHOM KiaccHu(pHKaLueil MpOCTPaHCTBEHHBIX GHUTYDP (ITHpaMUIbI, TPU3MBI,
napajulesienume bl );HaXo0JuTh 00BEMbl U IUIOUIA/IA [TOBEPXHOCTEH T€OMETPUYECKHX TEIl C
IpUMEHEHHEM (OPMYJI;BBIYUCIIATh PACCTOSIHUSL U YTJIBI B pOoCcTpaHCTBe. B moBce/iHEBHOM
KHM3HU U IIPU U3YYEHUHU JPYTHX IPEJMETOB: UCIOIb30BATh CBOMCTBAr€OMETPHUYCCKHX
Gurypst pemeHus 3a/ad NpaKTUYECKOro XapakTepa W 3ajad W3 JIPYyrux obsacteil sHaHui
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BekTopbiu B
NPOCTPAHCTBE

BiiazeTh NOHATHSIME BEKTOPBI U KX
KOOPJIMHATBI; YMETH BBINOJIHSTH ONEpalluy
HaJI BEKTOPaMH; MCIIOJIB30BATh CKASIPHOE
IIPOU3BE/IEHUE BEKTOPOB MPU PEIICHHN
3aj1a4; IPUMEHSTh YpaBHEHUE IIOCKOCTH,
(bopMyITy pacCTOSIHHSI MEX/Ty TOUKaMH,
ypaBHeHHE cepbl IPU pelICHUH 3a/1ad;
IPUMEHSTH BEKTOPBI U METOJI KOOPANHAT B
IPOCTPAHCTBE MIPU PEIICHUH 3a/1a4

HaxoIuTb o0BeM napajuieenuIeia 1 T€rpasjipa, 3aJaiHbIX KOOpIUHATAaMX CBOUX BEPIIIHH,
3aaBaTh NPsSAMYIO B IIPOCTPAHCTBE, HAXOAUTH PACCTOAHUE OT TOYKH O IIJIOCKOCTH B CHCTEME
KOOpAUHAT,; HAXOAUTL PACCTOSHUEC MEXKY CKPECUIUBAIOIIUMHCH IPAMBIMH, 3aJaHHBIMHU B
CUCTEME KOOpAUHAT.

HUcTopuamar | MIMETh IIPE/ICTAaBIEHUE O BKIIAJIE [IpencraBisiTh BKJIAJ BBIJAIOLIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMATUKU U UHBIX HAyYHBIX
€MATHKH | BBIJAIONIUXCS MATEMATHKOB B Pa3BUTUE obacTeli;IOHUMATh POJIb MaTeMaTHKH B pa3BuTUX Poccun
HAyK{; IOHUMATh POJIb MATEMaTHKHU B
pa3sutuu Poccun
MeToabl Hcnonp30BaTh OCHOBHBIE METO/IbI Hcnonb3oBaTh OCHOBHBIE METO/IBI I0KA3aTEIBCTBA, IIPOBOJIUTE JI0KA3ATEIILCTBO U BBITOIHSTH
MATeMATHKH | JI0Ka3aTesbCTBa, IPOBOUTH OIPOBEPIKEHUE;IPUMEHSATH OCHOBHBIE METO/IbI PELICHUs MATEMATUYECKUX 3a/la4y;Ha OCHOBE

JI0Ka3aTeJIbCTBO U BBITIOIHATH
ONpPOBEPIKEHHUE; TPUMEHITH OCHOBHBIE
METO/IbI PEeLIEHUs] MATEMATUYECKUX 3a/1a4;
Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IIPUpOJIE,
XapaKTepu30BaTh KPacoTy U COBEPUICHCTBO
OKPYIKalOIero MMpa u Mpou3BeICHHUM
UCKYCCTBA; NPUMEHSITh IPOCTEHUIINE
pOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAI[HOHHBIE CUCTEMBI IIPU
pelIeHUH MaTeMaTHYEeCKUX 3a/1a4;
M0JIb30BaTLCS MPUKIIAHBIMU IIPOrpaMMaMHU
U IIPOrpaMMaM# CUMBOJIbHBIX BBIYMCIICHUM
JUISL KCCJIEIOBAHUSI MAaTEeMATHIECKUX
00BEKTOB

MaTeMaTU4eCKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, XapaKTEPU30BaTh KPAaCOTY M COBEPIICHCTBO
OKPY’KAIOIIEr0 MHpa U MPOU3BEJIECHUH UCKYCCTBA;IPUMEHSTh MPOCTEHIIME TPOTpaMMHBIE
CpeJICTBA U DJICKTPOHHO-KOMMYHHKAI[MOHHBIE CUCTEMBI TPU PEHICHHH MaTeMaTUYeCKUX
3a/1a4
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OCHOBHOE COJAEP)KAHUE KYPCA MATEMATHUKM 10 -11 KJIACC.
I'eomerpus

10 kace (68 yacoB)

AKCHOMBI CTEPEOMETPHH M HX CJIeACTBHSA. [IepBUYHbIE TOHATHS CTEPEOMETPHH (TOUKA, TTpsIMasi,
IUTOCKOCTb, IPOCTPAHCTBO). AKCHOMBI cTepeoMeTpuu. CriocoObl 3a1aHusl IIIOCKOCTH. B3anMHoe
pacnonoxeHue AByX NnpsmMeIx ([lepecekaromuecs, napauiebHbIe U CKPEITUBAIOIIUAECS TIPSIMBIE).
HexoTtopsie cnencTBus U3 akCHOM.

IMapaieTbHOCTH NPAMBIX, IPAMOM H IJIOCKOCTH. [[apaiiebHbIe IPSIMBIE B

IIPOCTPAHCTBE. B3anmuoe PacCIIOJIOKCHHUEC l'IpS[MOﬁ H IIJIOCKOCTH, MapaJlJICIbHOCTH HpﬂMOﬁ u
IIJIOCKOCTH.

B3anmHoe pacnoJioskeHHe NMPSIMBIX B IIPOCTPAHCTBE, YTOJI MeKAY ABYMS MPSIMBIMH.

CkperuBaromuecs mpsiMble. YTIIBI C CO HAIPaBICHHBIMU CTOPOHAMHU. YTOJI MEXKIY ABYMS IPSIMBIMHU
B IIPOCTPAHCTBE.

[TapasieIbHOCTH MJIOCKOCTEH.

B3auMHOe pacmoioxkeHue IByX IIOCKOCTEH, MapaIeIbHOCTh MockocTel. [lpusnak
MapauIeIbHOCTH ITockocTel. CBOMCTBA MapalIeTbHBIX IIJIOCKOCTEH.

Terpasap. llapanaeaenunesn.

N3o06paxxenue Guryp B crepeoMeTpr. [locTpoeHre ceueHnt MHOTOTPaHHHKOB.
IMepneHIHKYIASPHOCTH NMPSMOMH H MJIOCKOCTH.

[TeprieHuKyISIpHBIE IPSIMBIE B TpocTpaHcTBe. [lapamienbHble psiMble TEPICHIUKYISPHBIE K
TUIOCKOCTH. [Ipu3HaK MepNeHAUKYISIPHOCTH IPSIMOH U TtockocTH. ITocTpoenne B3anMHO
TIePIIEHANKYISIPHBIX TPSMOM M TUIOCKOCTH. B3auMOCBSA3b MEXLy TTapajlyIe]IbHOCTIO B
MEPIIEHIUKYIISIPHOCTBIO MIPSIMBIX U IIIOCKOCTeH. Teopema o mpsiMoii, EpIEeH IUKYIISIPHOR K
TUTOCKOCTH.

IMeprnieHIUKY.ISIP ¥ HAKJIOHHAS. YT0JI MEKIAY NPSMOH H IMJIOCKOCTBIO.

PaccTostHHE OT TOUKH 10 TUTOCKOCTH. PaccTosiHue MEXTy mapalieIbHBIMU TUIOCKOCTSIMH. Teopema o
TpeX TMEePIeHIUKYIIpax. YOI MEX1Ty IPSIMON M IUIOCKOCTBIO. [IeprenInKyISpHOCTD MIIOCKOCTEH.
CHMMETpHSI OTHOCHTEIIBHO OCH M CHMMETPHSI OTHOCHTENIBHO TUIOCKOCTH. OOLIMI NepIeH UKy ISP
JIBYX CKPEUTHBAIOIIUXCS IPSIMBIX.

JIByxrpaHHbii yroJj. IlepneHauKyasipHOCTh IVIOCKOCTEH.

JIByxrpanHusbiit yrou. [Ipu3Hak nepneHImKyISIpHOCTH ABYX MIOCKOCTEH. [IpsMoyronpHbIH
napajuiesIenuIes.

IMousitne mHOTOrpanHuKa. Ilpusma.
ITousiTne MHOTOTpaHHuKa. [Ipu3ma. I1nomans NOBEPXHOCTH IPU3MBIL.
IMupamupa.

IMupamua. [IpaBuiibHas mupaMuaa. Y cedeHHas mipaMuaa. Inomans moBepXHOCTH MTHPaMHIBL.



l'IpaBmleue MHOTI'OrpaHHHUKH.

Cummertpus B mpoctpancTie. [[oHSITHE MPaBUIBHOTO MHOTOTPAHHHUKA. DJIEMEHTBI CHMMETPUHI
IPaBHIIBHBIX MHOTOTPAHHHKOB.

IToHsiTHE BEKTOpa B MPOCTPAHCTBE.
[TonsiTHe BeKkTOpa. PaBeHCTBO BEKTOPOB.
Cl10’keHHe ¥ BBIYHTAHHE BEKTOPOB. YMHOKeHHE BEKTOPA HA YHCJIO.

CrnoxeHnue U BEIYUTAHHE BCKTOPOB. C}’MMa HECKOJIBKHUX BEKTOPOB. YMHOXEHHE BEKTOpa Ha YUCJIO.
Pemenue 3ama4d Ha IMPUMCHCHHUEC CIIOXKCHUS BEKTOPOB U YMHOKXCHHS BEKTOpPA Ha YHUCJIO.

KomniianapHblie BEKTOpBI.

KOMHHaHapHHC BEKTOPHI. HpaBHHO nmapajjieicnuneaa. Pa3znoxxenue ogHOTO M3 TPEX KOMILTAHAPHBIX
BEKTOPOB IO IBYM IPYTHM. Paznoxenue BEKTOpa 1Mo TPEM HECKOMITJIAaHAPHBIM BEKTOPAM.

Hrorosoe noBTopenne.
AKCHOMBI CTEPEOMETPUH U UX clieAcTBHS. [lapatieTsHOCTh MPSAMBIX B IUIOCKOCcTel. Teopema o Tpex
HEPIEHANKYIISIPax, yrol MeX/Iy IPsSMOi U INIOCKOCTBIO. BEKTOPHI B TPOCTPAHCTBE, UX IPUMEHEHHE K

PEIICHUIO 3a1a4.

11 kaacc (68 yacoB)

MeToa KOOPIMHAT B MPOCTPAHCTBE.

KoopauHaTel TOYKH W KOOPAWHATEI BEKTOpa. J[eKapTOBBI KOOPAWHATHI B ITpocTpaHcTBe. Dopmyrna
PacCTOSIHUSI MEXIY IBYyMst ToUkaMu. [IpsMoyTopHas cucTeMa KOOpAWHAT B IIPOCTPAHCTBE.
Koopaunate! BekTopa. CBsI3b MEXIY KOOpAMHATAMH BEKTOPOB M KOOpAMHAT TodeK. [Ipocreiimme
3a7a4¥ B KOOpIAMHATaX.

Bekropsl. Moaye BekTopa. PaBeHCTBO BekTOpOB. CIl0)kK€HHE BEKTOPOB i YMHOXKEHUE BEKTOpa HA
yrcno. KoopanHate! BekTopsl. CkasipHOE TpOU3BeIeHHE BEKTOPOB. [[ITMHa BeKTOpa. YTOI MeXAY
BekTopamu. CKaIsipHOE TIPOU3BEICHHE BEKTOPOB. BBIUHMCICHHE YTIIOB MEXTY IPSIMBIMH U
TUTOCKOCTSIMH. Y PaBHEHHE TUTOCKOCTH ™.

IBmwxenus. [lonste cummerpun B mpocTpancTse. LleHTpanbHas cuMMeTpus. 3epKajibHas
cumMeTpHs. OceBast cummeTpus. [lapamutensablii neperoc. [IpeobpazoBanus nonodus*. Cummerpus B
Ky0Oe, mapaienenunene, npusMe u nupaMuze. [IpuMepsr CHMMETpHUH B OKPY’KalOIIEM MUDE.

I{uauHAp, KOHYC U mAap.

Tena Bpamenus. [ToBopot Bokpyr npsimoit. [lonsatue mumaapa. [wmaap. Konye. YceueHHBIH
xonyc. Cdepa. Ypaaenue chepsl. Bzaumuoe pacnonoxenue chepsr u miockoctu. KacarensHas
IJIOCKOCTE K cepe. [Tnomans chepsr.

O0BeMsbI TeJI.

[TonsTre o6bema. O6BEM MPAMOYTOIBHOTO NMapatenenunena. O6beM MpSIMOYTOIBHOM TPU3MBEI,
OCHOBaHHEM KOTOPOH SIBISETCS MPSMOYTOIBHBIH TPeyroabHUK. OGBeM MpsIMOit TPH3MBI M IAIIAH/IPA.
ITpusma, ee ocHoBaHMe, 60KOBBIE pebpa. BricoTa, G0KOBast MOBEpXHOCTH. [IpsiMast U HAKJIOHHAs
npusMa. [Tupamuna, ee ocHoBanue, 60KoBBIe peOpa, BbICOTa, 00KOBast TOBEPXHOCTh. TpeyrosbHas
nupamuaa. ITpasunbraas mupamuaa. Ycedennas nupamuaa. O0beM HaKJIOHHOM MTPU3MBI, THPAMH/IBI 1
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KOHyca. Brruncnenne 066eM0B Tel ¢ ToMoIIbio HHTerpana. O6beM HakIOHHOM mpu3Mbl. O6BeM
nupamuel. O6seM Konyca. Cedenne kyba, mpu3Mel, mupamubl. [IpeacraBienue o npaBUIbHbBIX
MHOTOTPaHHHKAX (TETPasIp, KyO, OKTasap, Joaekasap u ukocasap). lllap u chepa, ux ceueHus.

Kacarenbaas miockocTs k chepe. O6beM mapa u miomans chepbl. OGbeM MapoBOro cerMeHTa,
IIapOBOTO KOHYCa, CEKTOpa. Y paBHEHHE CHEPHI U TUIOCKOCTH.

Hrorosoe mosropenne Kypca reomerpun 10-11ki1accoB. AKCHOMBI CTEPEOMETPHH.
[TapayiensHOCTE MPSMBIX, MAPAIETBHOCTD MPSIMON M TIOCKOCTH. CKpeIMBarOIIHecs PSMBIE.
[TapamnensHocTh MIOCKOCTEH. Ilepnen MKy IsIpHOCTE PsAMOit U TockocTH. Teopema o Tpex
TEPIEHIUKYIIApax. YTOI MEXIY MPAMON M TIIOCKOCTHIO. J[ByXrpaHHbIH yroi. [lepneH MKy ispHOCTS
IUIOCKOCTEH. MHOTOTpaHHUKH: NTapajjieNienune ], Ipu3Ma, MHpaMua, IIOMIAIH UX TTOBEPXHOCTEH.
Bekrops! B mpoctpancTse. JleiicTBrs Han BekTopaMu. CKalspHOE TPOU3BEACHHE BEKTOPOB. LInmuHIp,
KOHYC M Iap, IJIomany ux nosepxaocrel. O6wvemser Ten. KomObunamms ¢ onucaaHbMU chepam.

Auredpa M HaYaJIa aHAJIHN3A

10 kaacc-1364

Aarebpa. 7-9 xiaccel (moBTOpeHHe). AnreOpanveckue BbIpakeHUs. JIMHeHHBIE ypaBHEHHS W
CHCTEMBI ypaBHEHHH. UNCIIOBBIE HEPABEHCTBA U HEPABEHCTBA TIEPBOM CTETICHH C OJTHMM HEH3BECTHBIM.
JInnetinas Qynkums. Ksanpataele kopHHM. KBasgpatHble ypaBHeHus. Kpanpatuunas GQyHKIHS.
KBanparueie HepaBeHcTBa. CBOMcTBa M rpaduku (ynkuumit. [Iporpeccuut W CIIOKHBIE MPOIIEHTHI.
Hauana cratuctuxu. MuoxectBo. Jloruka.

Jdeaumocts unces. [lonstre nenmuMoctu. J[eTMMOCTh CyMMBI B TIPOU3BEICHUS. J[elIeHHE C OCTATKOM.
[Tpuznaku nenmumocT. CpaBHeHus. PenieHne ypaBHEHHH B IENIBIX YHCIIAX.

MHorou4/ieHbl. Aliredpandeckne ypaBHeHusi. MHOTOWIEHBI OT OHOM nepemenHoi. Cxema ['opaepa
Mmuorounen P(x) u ero kopeHb. Teopema besy. AnreGpanueckoe ypaBHeHue. CleACTBUS U3 TEOPEMBI
Be3sy. Peinenne anreGpandeckuX ypaBHEHHH pa3loXeHHEM HAa MHOXKHTENH. JIeJMMOCTh IBYWIEHOB X'
+ a" Ha X + a. CHMMeTpUYECKHEe MHOTOWIEHBI. MHOTOWIEHB! OT HECKOJIBKHX NMEPEMEHHBIX. DOPMYITBI
COKPpAIIIEHHOTO YMHOKEHHUSI T cTapmux creneHeil. bunom Herorona. Cuctems! ypaBHEHHIH.

Crenenp ¢ NeiicTBHTEIBbHBIM TOKa3aTegeM. [leiicTBuTenpHbIe YKcaa. bBeckoHeuHO yObIBaromas
reoMeTpudeckass mporpeccus. ApuMETHUSCKHH KOpeHb HaTypaibHON crermeHu. CTenmeHb ¢
palMOHAIBHBIM M IEHCTBUTEIBHBIM ITOKA3aTEIEM,

Crenennas ¢pynkuus. Crenennas QyHkus, ee cBolicTBa u rpaduk. Bzaumuo oOparHbie (YHKIIUH.
Cnoxnas Qynkums. JIpoOHo-nuHelHass (yHKUUs. PaBHOCHIIBHBIE YpaBHEHHsS ¥ HEpaBEHCTBA.
HppanuonanbHble ypaBHEHU. MpparroHaabHbIe HEPAaBEHCTBA.

IMokasareqbnass Qynxkums. IloxazatensHas QyHkuus, ee cBoiictBa u rpaduk. IlokasaTenbHbIE
ypaBHeHus1. [lokaszaTenbHble HepaBeHCTBA. CHCTEMBI ITOKAa3aTEIbHBIX YPAaBHEHHM U HEPABEHCTB.

Jlorapudmuueckas ¢pynknms. Jlorapudmer. CoiictBa norapumMoB. JlecsTUUHBIE W HaTypalbHbIE
norapupmer. Dopmyna mnepexoma. Jlorapudmudueckass QyHKumMs, ee cBoiicTBAa ©W TpaduK.
Jlorapudpmuueckue ypaBHeHus. Jlorapudpmuteckre HepaBeHCTBA.

Tpuronomerpudeckue Qopmynabl. Pamwannas wmepa yriaa. [IoBOpoT Toukw BOKpYr Hauaia
xoopauHat. OnpeneneHue CHHyca, KOCHHyCa ¥ TaHTeHca yriia. 3HaKH CHHYyCa, KOCHHyCa M TaHTeHCa
yriaa. 3aBHCHMOCTB MEXIY CHHYCOM, KOCHHYCOM M TAaHI€HCOM OJIHOTO W TOTO J€ yIJia.
Tpuronomerpuueckue ToxaectBa. CHHYC, KOCHHYC M TAHT€HC YIJIOB & W -a. DOpMyIBl CIIOXKEHHS
CuHyc, KOCHHYC ¥ TaHT€HC ABOMHOTO yria. CHHyC, KOCHHYC M TAHT€HC TIOJIOBHHHOTO yriia. OopMyJibl
npuseneHns. Cymma U pa3HOCTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. [Ipou3BeicHHE CHHYCOB U
KOCHHYCOB.
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TpuroHomerpuyeckue ypaBHeHHs. YpaBHEHHS COSX = a, Sinx = a, tgx=a, ctgx=a.
Tpuronomerpudeckue ypaBHEHHs, cBoasmuecs K anreOpamdyeckum. OIHOPOIHBIE W JIHHEHHBIE
ypaBHeHHs. MeTo/Ibl 3aMeHBl HEM3BECTHOTO M PAa3I0)KEHUs] Ha MHOXKHTEIH. MeTox OLEHKHU JIeBOH U
npaBoil dYacTeil TPUTOHOMETPHYECKOro ypaBHeHHs. CHCTEMBI TPHTOHOMETPHUYECKHX YpaBHEHHI.
Tpuronomerpuueckne HEpaBEeHCTBA.

Tpuronomerpnyeckne pynkuun. OyHKIuu y=cosx, y=sinx, y=tgx, y=ctgx. CBOWCTBa U rpaduKu
TPUTOHOMETPHUECKUX (DYHKIIHH.

11 xkiaace-1364
«Tpuronomerpunyeckne GyHKIHI»

OnemenTtapuble GyHkumu. O6macTs onpenencHus U 001acTh u3MeHeHus QyHKIHHA. OrpaHHUYCHHOCTh
GbyHKIHH. YeTHOCTh H HEYETHOCTD, NEPUOINIHOCTE (DYHKIUHU. [IpoMexyTKku Bo3pacTaHus, yOBIBaHHUS,
3HAKOMOCTOSIHCTBA M Hyiu GyHKkumu. HMccnenoBanume OGYHKIHME W TOCTPOSHHE HX TpaduKoB
aneMeHTapHbIMH MeTomamMu. OCHOBHBIE cnocoObl MpeobpazoBanus rpadukoB. ['paduku GyHKIHIA,
cozepxxaiux Moxyib. [lonsTHe npenena ¢pyHkuuu. OmHOCTOpOHHHKE Mpenensl. CBoMCTBA MpeaeoB
¢bynkuumii. [lonstue HenpepeBHOCTH (QyHKIMU. HenmpepsBHOCTE 3eMmeHTapHBIX (yHKIui. [TloHsTHE
obpatHoil (QyHKIMH. B3aumooOparnblie ¢QyHKIMH. OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIHH.
[Tpumeps! HCTIOIB30BaHUS 0OPATHBIX TPUTOHOMETPUIECKUAX (DYHKITHIA,

«IIpousBoaHasi u e€ reomerpuueckuii cmpicia. IlpuveHeHHe NMPOU3BOAHOH K HCCIE0OBAHHIO
(yHxnminy.

[Tonsatne npousBonHoi. [TponsBoanas cymmsl. [IponsBoanas pasnoctu. [Ipon3BoaHast mpou3BeAeHUS.
ITponsBosanas gactHOro. [Ipon3BoaHbie 3neMeHTapHBIX GyHKIHH. [Ipou3BoaHAsS CITOXKHON GYHKIIHH.
MakcumymM u MHHEMYM (QyHKIMH. YpaBHeHHE KacarelnbHOH. [IpuOimikeHHbIE BBIYMCIICHHUS.
Bospacranne u yOpBanue (QyHkmuu. [Ipon3BoaHBIE BBICIIMX MOPSIKOB. 3aJayd Ha MaKCUMyM H
MHUHUMYM. AcuMnTOTHL. JIpoOGHO-muHelHas ¢yHkuus. Iloctpoerne rpadukoB GyHKIHHE C
IPUMEHEHUEM ITPOU3BOIHOMN

«IIepBooOpa3Hasi 1 HHTErpa».

ITonsitue mnepBooGpasznoit. Ilnomans kpuBonwHEHHOH Tpanmeuuu. OTpeneieHHBIM WHTETPAL.
[IpubnmxeHHOE BRIUUCIIEHHE ompeaeneHHoro uHTerpana. @opmyna Heiorona-Jleitbuuna. CrolicTBa
Ollpe/ieJIeHHOro uHTerpana. [IpuMeHeHHWe OIpeleleHHBIX MHTErpajloB B TIE€OMETPHYECKHX U
(bu3nyecKux 3amavgax

«Kom0uHATOpHKA. DJI€eMEHTHI TEOPHH BEPOSITHOCTH.

[TooyepenHbli M OJHOBPEMEHHBIH BBIOOP HECKOJBKHX OJJIEMEHTOB W3 KOHEYHOTO MHOXKECTBA.
@opmyJiel UKCIIa IEPECTAHOBOK, COUSTAaHHM, pa3MelleHuH. Pemernne KoOMOWHATOPHBIX 3a/1a4.
BeposiTHOCTE  COOBITHS. DJIEMEHTBI TEOPHH BepOSTHOCTEH. [IOHSATHE BEPOSATHOCTH COOBITHS.
CaoiictBa BepostHOCTeH. YacToTa. YciiOBHasi BEpOSTHOCTh. MareMaTH4ecKoe OXKHMIaHHWE. 3aKOH
OoIBIINX YHCeT.

«KomMmniekcHbIE YHCIa»

Anrebpandeckas GopMa KOMIUIEKCHOTO uncia. ConpspkeHHbIE KOMITTIEKCHBIE Yhciia. [ eoMeTpruecKas
HUHTEPIIPETaIMsl KOMIUIEKCHOTO unciia. Tpuronomerpuyeckas U rmoxkasartenbHasi GOpMBI KOMITJIEKCHOTO
yrciaa. KopHH U3 KOMITJIEKCHBIX YHcel U UX cBoMcTBa. KOpHH MHOTOUYJIEHOB.

((YPaBHeHPlH H HEPABEHCTBA C IBYMSA IIEPEMEHHBIMH»

PaBHOCHMIIBHBIE ITpeoOpa3oBaHusl ypaBHEHHH. PaBHOCHIIBHBIE MpeoOpa3zoBaHusl HEPaBEHCTB. IoHATHE
ypaBHEHHs - CJleACTBHs. Bo3Benenne ypaBHEHHSI B UETHYIO CTENEHb. [lOTEHIMpPOBAHHE
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norapuMUYECKHX ypaBHeHHH. J[pyrue mpeoOpa3oBaHWs, NPUBOALINE K yPAaBHEHMIO- CIIEACTBHIO.
IIpumeHeHne HECKOJIBKHMX IpeoOpa3oBaHMil, MPHUBOMAIIMX K YPABHEHMIO-CIIEICTBHIO. OCHOBHBIE
nonsTus. Pemenne ypaBHeHui ¢ momompbio cucteM. YpasHeHust Buma f(a(x))=f(B(x)). Pemenne
HEPaBEHCTB ¢ nmomoulbio cucteM. Hepasenctsa Buma f(a(x))>f(B(x)). OcHoBHBIE MOHsSTHS. Bo3BeneHne
YPaBHCHHS B YETHYIO CTENECHb. YMHOXEHHE ypaBHeHHs Ha (yHkumio. [lpyrue mpeobpasoBaHus
ypaBHeHuH. IlpumeHeHne Heckoapkux mpeoOpazoBanuii. OCHOBHBIE TIOHATHS. DBo3BencHHE
HEPABEHCTBA B YETHYIO CTENEHb. YMHOXCHHE HEpaBEeHCTBa Ha (yHkIwmio. J[pyrue mpeobpa3oBaHwus
HepaBeHCTB. IIpuMeHeHne Heckonbkux mnpeoOpazoBanmii. HecTporue HepaBeHcTBa. YpaBHEHHS C
monynsimu. HepaBencTBa ¢ MomymssMu. MeTOX HHTEPBATIOB U  HEMPEPBIBHBIX  (YHKIIHMA.
HWcnone3oBanue obnacreil cymecTBoBanus GyHKImi. Vcrons30BaHne He OTPHLIATETEHOCTH ()yHKITHIA.
Hcnonp3oBanue orpaHndeHHOCTH GyHKuuH. lcnonap3oBaHHE MOHOTOHHOCTH M OKCTPEMYMOB
bynxumit. PaBHocnbHOCTE cucteM. Cuctema — ciefcTBre. MeTo 3aMeHbl HEM3BECTHBIX. PerneHne
YPaBHEHMH W HEPaBEHCTB C IIOMOLIbIO CHUCTeM. PaccyXIeHUs C YHCIOBBIMH 3HAYCHUSIMH TIPH
PELICHUH CHUCTEM YpaBHEHUH. YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI ¢ mapameTpamu. CHCTEMBI
ypaBHEHHH ¢ TapaMeTpOM.

HTorosoe noBTopeHne Kypca ajaredpsol.

B pesyabTaTe 0000maromero noBTopeHHsi Kypca anreOpbl 1 Havajga aHaiam3a 3a 11 kmace co3mathk

YCIIOBHSI YHAILITUMCSI JIIS1 BBISIBIICHUSI:

e BraneHuss TIOHATHEM CTENEHM C pAalMOHATBHBIM  IIOKa3aTeleM, YMEHHE BBIIOJIHSITH
TOX/IECTBEHHBIE ITpe0oOpa3oBaHMsI U HAXOIUTh UX 3HAYCHUSI.

e VYMeHHS BBINOJHATH TOXAECTBEHHBIE ITpeoOpa3oBaHUsi TPUTOHOMETPHUECKUX, HPPALMOHAIBHBIX,
MI0Ka3aTeNIbHBIX, JOTapU(PMUIECKIX BBIPAKCHHH.

e VMeHHS pemaTth CHCTEMBl ypaBHEHMH, COIEpXKallMX OJHO MJIM JBa  ypaBHEHHS
(;morapuMHUYECKUX, HUPPALMOHAIBHBIX, TPUTOHOMETPHUUECKHX); peIIaTh HEpaBEHCTBA C OIHOM
TIEpEeMEHHOU Ha OCHOBE CBOMCTB (DyHKIIMH.

e VYMeHHsS WCIOJIb30BaTh HECKOJIBKO MPUEMOB IIPU DPEIICHWH YpaBHEHWH; pelaTh ypaBHEHHS C
HCIIOJIb30BAaHUEM PAaBHOCHUJIBHOCTH YPAaBHEHUMU; MCIIOJIB30BAaTh TpapuK (PYHKIHMH MPU PEIICHUU
HEpaBeHCTB (rpadUUeCKuil METON).

e VMeHHS HaxOIWTh MPOU3BOAHYI (YHKUIUH; MHOXKECTBO 3HAYeHMH (yHKUMH; 001acTh
OTIpeIeNICHHsI CIIOXHON ()YHKIIMH; UCTIOIBb30BATh YETHOCTh U HEUETHOCTH (DYHKITHH.

e VYMeHHS HCCIIEOBAaTh CBOMCTBA CIIOXKHON (DYHKIIMH; MCIOJIB30BAaTh CBOWCTBO NEPHOAUYHOCTH
GYHKIUH [UTsE peLIeHHs 3a/1a4; YUTaTh CBOMCTBA (DYHKIMHU 1O rpadHKy U pacno3HaBaTh rpadUuKH
ANIEMEHTAPHBIX (YHKIIUH

e VMeHHS pemlaTb W TIPOBOIAWTH HCCIECJIOBAHWE PEIICHHWS TEKCTOBBIX 3alad Ha HAaX0XICHHE
HauOOJNBIIEro (HAUMEHBIIET0) 3HAYEHWS BEIUYMHBI C TIPUMEHEHWEM IIPOM3BOJHOM; YMEHHS
pernark 3a1a4u MapaMeTpUUeCcKUue Ha ONTHMH3ALIHUIO.

e VYMeHHs pemaTh KOMOWHHPOBAHHBIE YpPaBHEHHWS! W HEPABEHCTBA; HCIIOIB30BAaTh HECKOIBKO
MIPUEMOB TIPH PEIIEHUHN YPABHEHUHN M HEPABEHCTB.

e VMeHHs peliaTh HEpaBEHCTBA C IapaMETPOM; HCIIOIB30BaTh Ipapuk (GYHKIUH TPH pPEIICHUH
HEpPaBEHCTB C MapaMeTpoM (rpaduueckuii MeToxm).

e VMeHHS HU3BIIEKaTh HEOOXOMUMYI0 HWHPOpPMAIUIO #3 yueOHO-HAYYHBIX TEKCTOB, IPUBECTH
TPUMEPBI, TT0A00PaTh apryMeHTBI, ¢OPMYJIMPOBATE BBIBOJBI; COCTABIISITh TEKCT HAYYHOI'O CTHIIL.
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PACIIPEAEJEHUE NU3YYAEMBIX TEM I10 Ba3zoBsiii Yray0aeHHbIi
MOJAYJISIM-10 kaace YPOBEeHb YPOBEHb
Monays L.
Aunre6pa 1 Hauasia MaTeMaTHYECKOTO aHAJIN3a. 84 124
IToroperue. JlemMMOCTh YHCel.
Momyns II.
Anrebpa ¥ Hauasia MaTeMaTHYECKOTO aHAIIN3a. 8u 124
MHorowiensl. Anredpandeckue ypaBHeHusL. (12+ gacos)
Monyns II1.
['eomeTpus. 3
q 129
[TapateTbHOCTh U MEPIICHIUKYISIPHOCTD MPSIMBIX U
rrockocTeit. (12+ gacoB)
Monayns IV.
Anrebpa 1 Hadajga MaTeMaTHIeCKOro aHaINu3a. g
q 124
KopHu, crenenu, norapudmel. CteneHHasi, mokazareibHas,
norapumudeckre pyHkmu. (12+ gacos)
Monayns V.
['eometpus. 8u 129
MHuororpanauky. Pemenne MEOrorpasHuKoB. (12+ gacoB)
Monayns VI
Anrebpa 1 Hadarga MaTeMaTUIeCKOrO aHaIH3a. 8u 124
Tpuronomerpudeckue popmysl. (12+ gacoB)
Mopnyns VII.
Anrebpa ¥ Hauala MaTEMaTHYECKOTO aHATN3A.
84 124
Tpuronomerpuueckue GyHKIMH (epeHeceHo u3 11 kiracca).
Tpuronomerpuuecknue ypaBHEHUs U HepaBeHCTBA. (12+ gacoB)
Monyns VIII. . 129
IToBTropenue u o6o6menue. (12+ gacon)
ITpakTHka. 724 1084
Hroro: 1364 2044
PACTIPEJEJIEHUE NU3YYAEMBIX TEM 110 Ba3zoBsiii YruaybenHbrii
MOJAYJISIM-11 kaace YPOBeHb YPOBEHb
Monyne I Anrebpa u Hadana MaTeMaTHYECKOTO aHAJIH3a. 12 12
OyHKIMH
Monyns II. AnreGpa u Havana MaTeMaTHYECKOTO aHaJH3a.
«IIpom3BoznHnas. IIpuMeHeHrne TPOU3BOIHOM K HCCIIECIOBAHUIO 129 124
byHKIWH
Momys II1.
['eomeTpus 8u 129
MeTon KOOpAMHAT B IPOCTPAHCTBE
Monyns IV. Anrebpa un Hauama MaTeMaTHYeCKOrO aHAJINA3A. 8 129
ITepBooOpa3Has ¥ HHTETrpas
I_MO,Z[yJII: V. . 12
eomerpus. LlunmuHap, KoHyc u map.
Monyns VI.
Anrebpa 1 Ha4asa MaTEMaTUIECKOTO aHAJIM3A.
Kom6unaroprka. DinemMeHT i & 12+
p €MEHTBI TEOPHH BEPOSTHOCTEH.
KommiekcHble uncna
Mopyns VIL. I'eomeTpus
O6’beyMI>I TeJ i i 129
Mopyns VIII.
IToBTopenue u 06001IeHNE. ) L
IIpakTuka. 724 1084
Hroro: 1369 2044




JIUTEPATYPA:
Yueono-memoouueckuii komnnexkm:

1.

O8]

Anrebpa ¥ Hawayma Martemarudeckoro anammsza. 10 wimacc: yueb. juis obmeobpas3osar.
opraHu3anuii: 6a3oBelii U yriuyOneHHsld ypoBHu / FO. M. Konsrun, M. B. Tkauésa, H. E.
®énopona, M. U. [Tlabynun. — M: Ilpocsemenue, 2016.
Anrebpa ¥ Havyaja MaTemMaTHueckoro aHammsa. 11 kmace: yuel. mis obmeoOpa3oBart.
opraHu3anmii: 6a3oBeiii u yrinyOnenusit yposau / FO. M. Konsrun, M. B. Tkauésa, H. E.
®énoposa, M. U. [Ilabynun. — M: Ilpocsemenue, 2014.

Anrebpa ¥ Hadalla MaTeMaTH4YeCKOro aHanu3a. JlumakThdeckume Marepuansl. 10 kmacc:
©azoBbrit u yriayonenusnii yposuu / FO. M. Komsrun, M. B. Tkauésa, H. E. ®énoposa, M. U.
[labynun. — M: IIpocsemenue, 2016.

Anrebpa ¥ Hadala MaTeMaTH4YecKoro aHanu3a. TemaTudeckue TecThl. 10 kiacc: 6a30BbIA U
yroryonennsiit ypoau / 0. M. Konsrun, M. B. Tkauésa, H. E. ®énoposa, M. U. [1labynun. —
M: Ilpocsemenue, 2016.

Anrebpa ¥ Hadajla MaTeMaTU4YeCKOTo aHaimu3a. Meroaudeckue pekoMeHmanuu. 10 kmacc:
6a30BbIit ¥ yrayOoneHHsrid yposuau / FO. M. Konsirun, M. B. Tkauésa, H. E. ®&noposa, M. U.
[Ma6ynun. — M: IIpoceemenue, 2016.

Anrebpa u Hadana MareMarudeckoro aHanmsa. Kuura ans yuurens. 10 kmacc: 0a3oBbIif U
yriry6iennsnii ypoBuu / 0. M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. U. [1labyuuH. —
M: IIpoceemenwue, 2016.

['eometpust. 10-11 kmaccsr: 6azoBbiit ypoBens / JI. C. Aranacs, B. @. bytysos, C. b.
Kanomues [u ap.]. — M.: [IpocBemenue, 2016.

Anrebpa u Havanma anamu3a.l0-11 xaccer: paboume mnporpammbl 1o ydeOHuKam FHO.M.
Konsruna, M.B. Tkauesoii, H.E. ®enoposoii, M.W. 11labynnna: 6a30Belii ¥ NpOQHIBHBIN
ypoBHH/aBT.-cocT. H.A. Kum.- Bonrorpan: Yaurens, 2011.

10. IIpoepammur  00meoOpa3oBaTeNbHBIX yUpekIeHHH. Anredpa W Hadasa MaTeMaTHYECKOTO

anamm3a. 10-11 xiaccer / coct. T. A. Bypmucrtposa. - M.: IIpocemenue, 2016.

11. IIpumepneie npoepammul cpefHero (MOJHOT0) obmero odpa3oBaHus: MaTeMaTuka: airedpa u

Hayajga MaTeMaTuyeckoro anammsa, reomerpusi: 10-11 kmaccer /E.A.Cenosa, C.B.ITuenurIes,
T.M.Mumesko u 1ip.; nox obm. Pex. M.B.PenkakoBa. — M.: Benrtana-I'pag, 2012.

Jononnumensras numepamypa:

1.

W

W

Basunos, B. B. Hauana anamm3a: 3amaunuk: 10-11 ki1.: ygebHOoe mocobue mist o6meobpa3osar.
yueOHbIX 3aBefieHuit / B. B. BaBunos [u ap.]. - M.: JIpoda, 1996.

Mamemamuka B TIKOJIE: Hay4.-T€OP. U METO, XypH. - M.: IlIkona-IIpecc, 2004-2014.
Mamemamuxa: y4aeb.-meTo1. ra3. - M.: U3narensckuii 1om <Ilepoe centsadps>>, 2004-2014.
Camconos, I1. H. Maremartuka: MoJIHBIN Kypc Jiorapu¢moB. EcTecTBeHHO-Hay4HBIH NPOdUIb
/Camconos, I1. 1. - M.: lIkonsHas [Ipecca, 2005.

Vpoku anredpsr Kupumna u Medomus. 11 kmace. CD- muck, 2015.

Marematuka. EI'D-2016 (2017). VYuyeOHo-meTommueckue mocobus/ Ilox pemakumei
®.® JIvicenko, C.FO.Kanabyxosa — Pocros-na-Jlony: Jlernon, 2016-2017.
KoHTpoIbHO-U3MEpHUTENBHBIE MaTepralibl. Anrebpa u Havana aHaimmsa: 11 kmace/ Coet. ALH.
Pypyxun. — M.: BAKO, 2015.- 96 c.

CemenoB @.JI. Amenko W.B.EI'D 3000 3amauy ¢ oTBetamum Marematuka C TeopHei
BeposiTHOCTeH U cratuctukoit MMOO 2015-2017 .

. Cbopnukn TecToBbIX 3amanuil EI'D, 2015-2017 Uzn. Jlernon-M, ACT-Actpens, «Ox3aMeH» U

Ap.

HTEPHET-PECYPCHBI:
1. www.edu.ege.ru - "Poccuiickoe oopazoBanue" denepalibHbli opTal.
2. www.school.edu.ru "Poccutickuii o0meo6pa3oBareapHbIif mopran".
3. www.school-collection.edu.ru. Enunas komnexmust mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB U JIp.
4. www.fipi.ru - @enepaibHbI HHCTHTYT NEJAarOrM4eCKUX U3MEpeHUH
5. www.eduniko.ru HanmmonansHOe ncciieoBaHRE KadecTBa 00pa3oBaHHUs
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