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Pabouass mporpamma ydeOHoro mpeamera «MaTemaThka» cocTaBlieHa Ha OCHOBe DenepallbHOTO
rOCy/IapCTBEHHOTO0 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO obmiero obpaszoBanus (IIpukaz MunHmncTepcTBa
oOpazoBanust U Hayku P® or 17 pmekabps 2010 r. Ne 1897 «OO6 yrBepkaeHun (enepanbHOro
roCy/1apCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHJAapTa OCHOBHOTO 00Imero oOpa3oBaHUs» (C HW3MEHEHMSIMH,
BHECCHHBIMH TIpuKazoM oT 31 pgexabps 2015r. Ne 1577), mporpammbel «MaTemaTHKa» COCTaBHTEIb
T.A.bypmuctposa, OOIT OOO u yue6Horo rana '6OY OO Nel6 r. Ceizpanu.

JlanHast pabodvasi mporpamma peaynmsyercss Ha ocHoBe YMK o0mieoOpa3oBaTenbHBIX YUPEIKICHUH.
Anrebpa. 'eomerpus 7-9 kimaccol. coct. bypmuctposa T.A:

- 10. H. MakapsiueBa u npyrue Anreopa. 7 kinacc — M., [Ipocsernienue;

- IO. H. MakapsrueBa u qpyrue Anreopa. 8 kiacc — M., [IpocBemienue;

- IO. H. MakapsrueBa u qpyrue Anredpa. 9 kiacc — M., [IpocBemienue;

- AranacsH JI.C., byry3oB B.®., Kanomues C.b. I'eometpus. 7-9 knaccel — M., IIpocBenienue.

«MaremaTHkay u3ydaercs ¢ 7-ro mo 9-i kiacc B BHJE CIEIYIOIUX Y4eOHBIX KypcoB: 7-9 kiacc —
«Aunrebpa» u «I'eomeTtpusi». OO0IIEe YMCIIO y4eOHBIX YacoB 3a Tpu rojaa ooydenus - 5104. M3 Hux B 7 kiacce
— 1704., B 8 xmacce — 1704., B 9 xmacce — 170 4. OO1miee KOIUYECTBO YPOKOB B HEAEN0 ¢ 7 1Mo 9 Kiacc
cocramsieT 15 yacoB (7-9 kimacc — anrebpa o 3 yaca B HEIEIIO, TEOMETPUS — 110 2 Yaca B HEZEI0. )

IInanupyemMble pe3yJibTaTbl OCBOEHHS Kypca

[Iporpamma obecrieunBaeT IOCTHIKEHHE CIEAYIOIIMX pPEe3yIbTaTOB OCBOCHHS O0pa30oBaTEIbHON
MporpamMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUs:

JIUYHOCMHYbILE:

- c(OPMHPOBAHHOCTh OTBETCTBEHHOI'O OTHOILICHUS K YYEHHIO, T'OTOBHOCTh M CIIOCOOHOCTH
o0yJaroIuxcst K CaMOpa3sBUTHIO U CaMOOOpa30BaHMIO Ha OCHOBE MOTHBAlMM K OOydYyeHHIO U
[IO3HAHUIO, BBIOOpPY JaybHeiiiero oOpa3oBaHuss Ha 0a3e OPHUEHTHPOBKM B Mupe mpodeccuid u
npopeCCUOHATBHBIX MPEANOYTECHUH, OCO3HAHHOMY IIOCTPOCHMIO HWHIMBUAYaJbHOW 00pa3oBaTenbHON
TPAEKTOPUH C YUETOM YCTOMUMBBIX [103HABATEIbHBIX UHTEPECOB;

- c(OPMUPOBAHHOCTh LIEJOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILIECTBEHHOM MPaKTUKU;

- c(opMHpOBaHHOCTh KOMMYHMKAaTUBHOM KOMIIETEHTHOCTH B OOLIEHUHM M COTPYIHUYECTBE CO
CBEpCTHHKAMHM, CTapIIMMH W MIAJIIMAMH, B 0Opa3oBaTeIbHOM, OOIIECTBEHHO IOJE3HOH, YueOHO-
MCCJIE0BATEIBCKOM, TBOPUECKON U IPYTUX BUAX IEATEIBHOCTH,;

- YMEHHE SICHO, TOYHO, I'PaMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M MUCBbMEHHOW p€4M, NOHUMAaTh
CMBICJI IOCTaBJICHHOM 3ajjauy, BBICTpauBaTh ApIryMEHTALNIO, IPUBOAUTD IPUMEPBI U KOHTPIIPUMEDHI;

- Tpe/CTaBJICHUE O MaTeMaTHYeCKOH Hayke Kak c(epe ueloBedecKOil NesTeabHOCTH, 00 FTamax eé
pa3BUTHUSL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIM3ALINH;

- KPUTUYHOCTh MBIIUIEHUSI, YMEHHE paclo3HaBaTb JIOTUYECKHM HEKOPPEKTHbIE BBICKA3bIBAHUA,
OTJINYATh TUNIOTE3Y OT aKTa;

- KpeaTUBHOCTb MBIIIJICHUS, MHUIIMATHBA, HAXOIYMBOCTb, aKTUBHOCTH MIPH PELICHUH aJlreOpandeckux
3az1ay;

- YMeHMe KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOM e TeTbHOCTH,

- CIIOCOOHOCTh K SMOIIMOHAJIFHOMY BOCHPHUSATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajad, pELICHUH,
pacCyKIEeHUM.

MemanpeomemHule:

- YMEHHE CaMOCTOSITENIbHO IJIAaHUPOBATh ajbTEpHATHUBHBIE IYTH JOCTHXKEHUS IeJiel, OCO3HaHHO
BbIOMpaTh Hanboee 3pGeKTUBHbBIE CIIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

- YMEHHE OCYUIECTBJIATh KOHTPOJb IO pe3ylbTaTy M MO crnocol0y JeHCTBUS Ha YpOBHE
IPOM3BOJILHOTO BHUMAHHUSI M BHOCUTh HEO0XO/IUMbIE KOPPEKTHUBHI,



- YMCHHC aJICKBATHO OILICHUBATL NPABUJIbHOCTL HIIN OH_II/I60‘-IHOCTB BBITTOJIHCHU A yqe6HOP’1 3a1a4u,
e 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIEC BOSMOXKHOCTH €€ PEIICHHS,

- OCO3HAaHHOE BJAJICHUE JIOTHUYECKHMMH JCHCTBUSMHU OIpEACTCHUS TOHATUH, 00O0O0IIeHHUS,
YCTAaHOBJICHHSI AQHAJIOTUN, KIACCU(PUKAMA HAa OCHOBE CaMOCTOSTEIHHOTO BBIOOpA OCHOBAaHUW U
KPUTEPHEB, YCTAHOBJICHUS POIO-BUIOBBIX CBSI3CH;

- YMCHHE YCTaHABJIMBAaTh NPUYHMHHO-CIICICTBEHHBIC CBSI3U CTPOUTH JIOTHUECKOE pPacCYKICHHE,
yMO3aKJIroueHue (MHAYKTUBHOE, IEAYKTHBHOE H 110 aHAJIOTHUHN) U BBIBOJIBI;

- YMEHHE CO03/1aBaTh, NIPUMEHSITh U NMPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJICIH U
CXEMBI JUIsl PelICHUs] y4eOHBIX U MTO3HABATEIBHBIX 3a/1a4;

- YMCHHC OPraHU30BLIBATH y‘-IC6HO€ COTPYAHUYICCTBO W COBMCCTHYIO ACATCIBHOCTH C YUUTCICM U
CBEPCTHHKAMHM OIPEIEIIATh LU, pacipeaesieHue GyHKIui U poiel y4aCTHUKOB, B3aUMOJICHCTBHE U 00IIHe
crocoObl paboThl yMeHHE paboTaTh B TPYMIE HAaXOAUTh OOIIee pENICHHEe W pa3penarh KOH(PIUKTHI Ha
OCHOBE  COIJIACOBAHMS TO3MIMHA H  yd€ra MHTEpPECOB  chymarb napTHEpa; (OpMyIHpOBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUCE;

- ¢(OpMUPOBAHHOCTH Y4EOHOW U OOIIEIOIB30BATEIHCKONH KOMIIETEHTHOCTH B 00JIACTH UCTIOIb30BaHUS
uH(pOpPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHomorui (MK T-KoMIeTeHTHOCTH);

- MEepBOHAYAIBHBIC MPEJICTABICHHUS 00 WACSIX M O METOJaX MaTeMaTHKH Kak 00 YHHUBEpCaIbHOM
A3BIKC HAYKU U TCXHHUKHU, O CPCACTBC MOACIIMPOBAHUA SIBJIEHUU U HpOHeCCOB;

- yYMEHME BHJETh MAaTEMaTHYECKyl0 3ajadyy B KOHTEKCTE MpOOJEMHON CHUTyallud B JPYIHX
JUCLHUILIMHAX, B OKPYKaIOIEH KU3HH,

- YMCHHUC HaXOJUTb B Pa3JIMYHbBIX HWCTOYHHKAX I/IH(bOpMaIII/IIO, H€O6XOI[I/IMy}O aJi1 pCIICHHUA
MaTeMaTHYeCKUX Tpo0ieM, W TMpPEACTaBIsATh €€ B MOHATHOM (GOpMe MNPUHUMATH pEIICHUE B
YCJIOBHUSX HETIOJIHOW U M30BITOYHOM, TOYHON M BEPOSTHOCTHON MH(OpMAIIHH;

- YyMEHHUE MOHUMATh U KCIOJI30BaTh MAaTEMaTHYECKUE CPEICTBA HATJISIHOCTH (PUCYHKH, YEPTEKH,
CXEMBI 1 JIp.) JJIsl KIUTFOCTPALMU, HHTEPIIPETAIH, apTyMCHTAIIIH,;

- YMCHHC BBIABUI'aTb THUIIOTC3bI NpPHU PCIICHHUU y'-Ie6HI>IX 3agadyu IIOHUMATh HGO6XOIII/IMOCTI) ux
MIPOBEPKU;

- YMCHHUC NPUMCHATb HHAYKTUBHBIC W JCAYKTUBHBIC CIIOCOOBI paCCYH(HeHHﬁ, BUIACTHL Pa3JIMYHEBIC
CTpaTeruy PEIICHUS 33]1a1;

- IOHMMaHUe CYITHOCTH aJTOPUTMUYECKUX MPEANUCAHUN M yMEHUE JeHCTBOBAThH B COOTBETCTBUU C
MPEJIOKEHHBIM aITOPUTMOM,;

- YMEHHE CaMOCTOSITeTbHO CTaBUTh IIeNH, BBIOMpPATh W CO3AAaBaTh AaNTOPUTMBI MAJS PElICHUs
y4eOHBIX MAaTEeMAaTUYECKUX MPOOIIeM;

- yYMEHHE IUIaHHPOBaTh M OCYIIECTBIATh JCSITENbHOCTh, HAMpPABICHHYIO Ha pelIeHUe 3aaad
HCCIIEIOBATEILCKOTO XapaKTepa.

Ilpeomemnvie  pe3yibmamuvl  OCBOEHHSI BBITYCKHUKaMH OCHOBHOW IIKOJIBI TPOTPAMMBI  TIO
anredpe:

Buvinycknuk nayuumcs BoinycKHuk noayuum 603mM0HCHOCHb HAYUUM bCA
- paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM - paboTaTh C MaTEMAaTUYECKUM TEKCTOM
(cTpyKTYypHpOBaHUE, U3BJICUEHHUE HEOOXOAUMOMN (cTpyKTypHpOBaHUE, U3BJIEUEHUE HEOOXOAMMOMN
UH(OPMAIIKH), BEIpaKaTh CBOM MBICIH B YCTHOM U nH(pOpMaINK), TOYHO ¥ TPAaMOTHO BBIPAXKaTh CBOU
MUCbMEHHON peuu, MPUMEHSS MaTEMATUYECKYIO MBICII B YCTHOM U MUCbMEHHOW peuu, IPUMEHSS
TEPMHHOJIOTHIO M CHMBOJIMKY, HCIIOJIb30BATh MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIMKY,
[pa3TIUYHBIE SI3BIKM MaTEMaTUKH (CIIOBECHBIM, WCIIOJIb30BaTh PA3IMYHBIE S3bIKK MAaTEMAaTUKU
CUMBOJIMYECKUH, TPaPUIECKHIA); (crmoBeCHBIN, CHMBOIUYECKHM, TpaduuecKuii),
- BJIaIeTh 0a30BBIM MTOHATHIHBIM anmnapaToM: UMETh 0OOCHOBBIBATh CYX/IEHHUS, IPOBOJAUTH
IIPEJICTABICHHUE O YUCIIE, BIA/IETh CUMBOJIBHBIM KJaccu(UKaLUIO, I0Ka3bIBaTh MATEMaTHYECKHE
S3BIKOM aJreOphl, 3HATH AIEMEHTapHbIE YTBEP>KICHUS;




Buinycknuk nayuumca

BblnyCKHllK noayium 603MONHCHOCHb HAYHUM bCA

(yHKLIMOHATIbHBIE 3aBUCUMOCTH;

- BBITOJIHATH alre0pandeckue npeodpazoBaHms
paLMOHATIBHBIX BBIPAXKECHUH;

- IOJIb30BAaThCS MaTeMaTHUECKUMH (popMyiamu;
-pelaTh JUHEHHbIE U KBaIpaTHbIC YPaBHEHUS U
HEPaBEHCTBA, a TAKXKE MPUBOJUMBIC K HUM
YpaBHEHMsI, HEPABEHCTBA, CUCTEMBI;

-BJIA/IETh CUCTEMOH (DYHKIIMOHAIBHBIX TOHSATHIA,
(YHKLMOHAJIBHBIM ~ SI3bIKOM U CUMBOJIMKOM,
YMETb CTPOUTH rpapuku QyHKIMIA, OMUCHIBATH UX
CBOMCTBA;

-BJIa/IETh OCHOBHBIMU CIIOCOOAMHM MPEICTABICHUS U
aHaJIM3a CTATUCTUYECKUX JIaHHBIX YMEHUE pelliaTh
3a]a4i Ha HAX0XKJICHHE YaCTOThI U BEPOSITHOCTH
CITy4alHBIX COOBITHIA

- chopMHpOBaATh MPEJACTABICHUS O CTATUCTUICCKIX
3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U O PA3IUYHBIX
crioco0ax ux u3ydeHus, 00 0COOCHHOCTSX BBHIBOJIOB H
MIPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;

- BBITIOJIHATH aire0pandeckue npeoOpa3oBaHus
[paIMOHATBHBIX BRIPAKCHUN, IPUMEHSTh UX IS
peIIeHUs y4eOHBIX MAaTEeMaTHICCKUX 3a/1a4M 3a/1a4,
BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MMPEAMETAX;

- IMOJIB30BAThCSI MATEMATUICCKUMHK (DOpMysIaMH 1
CaMOCTOSITEIILHO COCTABJIATH (DOPMYITBI 3aBUCUMOCTEH
MEX/Ty BEJIMYMHAMHU Ha OCHOBE 000OIIEHHUS YaCTHBIX
CIIy4aeB U YKCIIEPUMEHTA;

- IPUMEHSATH TpapUIEeCKHE MPEICTABICHUS JIJIs
[PEIICHUS U UCCIICJIOBAHUS YPaBHCHU, HEPABEHCTB,
CUCTEM MPUMECHSTH IMOJTYYCHHBIC YMEHUS JJIs
[pEIICHUS 3a/1a4 U3 MAaTEeMaTUKH, CMEKHBIX MTPEIMETOB,
MIPAKTUKU;

- ICTIIOJIK30BaTh (YHKIIMOHATBHO-TpapHUECcCKue
MPEJICTABJICHMS JIJIS ONMCAHUS M aHAIn3a
MaTEeMaTHYECKHX 3a71a91 PEaTbHBIX 3aBHCHMOCTEHH;

- IPUMEHSTh U3YYCHHBIC TIOHSATHSI, PE3YJIbTAThI U
METOIbI IPU PENICHUH 33124 U3 Pa3IUIHBIX Pa3JIeiiOB
Kypca, B TOM YHCJIC 3a]1a4, HE CBOJSIINXCS K
HEMOCPEACTBEHHOMY ITPUMEHCHHIO H3BECTHBIX
AJITOPUTMOB.

PanuonajnHBIE YHcIa

- IOHHMAaTh OCOOEHHOCTH JAECATUYHON CUCTEMBI
CUMCJICHUS;

- BJIAJACTh ITOHATHUSIMH, CBI3aHHBIMU C JIEITMMOCTBIO
HaTypaJbHBIX YHCEN;

- BBIp@)KaTh YKCJIa B SKBUBAICHTHBIX (hopMax,
BBIOMpast HanboJIee MOIXOIAIIYIO B 3aBUCUMOCTH OT
KOHKPETHOM CUTYaIlHH;

- CPAaBHMBATh U YIIOPSA0YMBATH pallMOHATIBHBIC YHCIIA;
- BBIIIOJIHATH BBIYMCIICHHSI C pallMOHATbHBIMHU
YUCJIaMH, COYETasl YCTHBIC U TUCbMEHHBIC TTPUEMBI
BBIYHMCIICHUM, IPUMEHATH KaJIbKYJIATOD;

- HUCTIOJIb30BATh MOHATUSI U YMEHUS, CBSI3aHHBIE C
MPONOPIUOHAIBHOCTHIO BEJIMUKH, TPOLIEHTAMH BXOJI€
[pelIeHUsI MaTEeMaTUYECKHUX 3a/1auy 3a]1a4 U3 CMEXKHBIX
MIPEMETOB, BBIIIOIHATH HE-CIIOKHBIE MPAKTHUYECKUE
[pacu€Thl.

- TIO3HAKOMHUTLCS C ITO3UIIMOHHBEIMUA CHCTEMaMU
CUMCJIEHHUS ¢ OCHOBAHUSIMU, OTJIMYHBIMU OT 10;

- YTIIyOUTh ¥ pa3BUTh MPEACTABICHUS O HATYpalbHBIX
YHClIaX U CBOMCTBAX JACIUMOCTH,

- HAy4UTHCS UCTIOIB30BATh IPUMBI,
palMOHATN3UPYIOIINE BEIUUCIEHHUS, TPHOOpPECTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHHUS, BEIOUpas
MOAXOSIINI Il CUTYaIluu CIoco0.

JeiicTBUTEIbHBbIE YHCJIA

- UCITI0JIb30BATh HAYAJILHBIC ITPEACTABIICHUA O
MHOXKCCTBC ﬂeﬁCTBHTCHLHLIX YHUCCII,

- BJIAACTD IOHATHUEM KBAaAPATHOI'O KOPHA, IPUMCHATH
€0 B BEIYUCJICHUAX.

- Pa3BUTH MIPEACTABICHUE O YHCIIC U YUCTOBBIX
CUCTEMax OT HATYPaJIbHBIX JI0 AEHUCTBUTENBHBIX YHCEIl
O POJIY BBIYMCIICHHUI B YEJIOBEYECKOM MPAKTUKE;

- Pa3BUTH U YIIIYOUTH 3HAHUS O IECATUYHOMN 3aMUCU
NMENCTBUTEIBHBIX YynceN (MIePUOINICCKUE 1
HEeNepruoJUUECKUe 1poon).

N3mepenusi, npudInKeHUs1, OLEHKH

- UCIIOJIb30BATh BXOAC PCUHICHUA 3a1a4 SJICMCHTAPHBIC
MMpEaACTaBJIICHHMS, CBA3aHHBIC C HpI/I6J'II/I)KéHHI)IMI/I
BHAYCHUAMHU BCINYMH.

- IOHATH, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE
WCIIOJIb3YIOTCS AJIsl XapaKTEPUCTUKU O0BHEKTOB
OKPY>KaIOIIEro MUpa, ABJIAIOTCS IPEUMYILIECTBEHHO




Buinycknuk nayuumca

BblnyCKHllK noayium 603MONHCHOCHb HAYHUM bCA

NpUOIKEHHBIMY, YTO IO 3aIMCH MTPHOIIVHKEHHBIX
3HA4YeHUH, COIEPIKAIINXCS B MH(POPMAIIMOHHBIX
MCTOYHHMKAX, MOXKHO CYJUTbH O TIOIPEITHOCTH
NPUOITNKCHHUS;

- IOHSATbh, YTO TOTPEIIHOCTh Pe3yJIbTaTa BEIYUCICHUI
NOJDKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO
MCXOJHBIX JIaHHBIX.

Anredpanyeckne BbIPaKeHUs

- BJIQJICTh MMOHITHUSAMH TOXIECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, pelaTh 3aJauu, CoepKaIue
OyKBEHHBIE JTaHHBIC paboTaTh ¢ HopMyIaMu;

- BBITIOJTHSATH TIPe0Opa30BaHUs BBIPAKCHHUI,

COJICP KAIIMX CTETICHH C IENIBIMU TI0KA3aTeIsIMUA U
KBaJIPATHBIC KOPHU;

- BBITIOJIHATH TOXIECTBEHHBIC TIPe00pa30BaHUs
[PAIMOHATILHBIX BBIPAKCHUN HA OCHOBE TPABUII
NECTBUIN HaJl MHOTOYJICHAMH U alreOpandecKuMU
POOsIMHU;

- BBITOJIHATH Pa3JIOKCHUE MHOTOYJICHOB Ha
MHO>KUTEITH.

- HAYYUTHCS BBIMOJIHATH MHOTOIIIATOBBIC
MpeoOpa30BaHUs PAIIOHATBHBIX BHIPAKEHUH,
MPUMEHSIS IMUPOKKIA HA0Op CIIOCO0OB M MPUEMOB;

- IPUMEHSTH TOXJIECTBEHHBIC TPEOOPA3OBAHUS TSI
PEIICHHUS 3aJ1a4 U3 Pa3JIMYHBIX pa3/eiioB Kypca
(Hampumep, 1T HAaXOXKIACHUS
HanOO0JIBIIIET0/HAUMEHBIIIETO 3HAYCHHSI BBHIPAKEHUS).

YpaBHeHus1

- periaTh OCHOBHBIE BU/JIbI PAllMOHATILHBIX YpaBHEHUMN
C OJIHOM NIEPEMEHHOM, CUCTEMBI JAIBYX YPaBHEHUH C
NBYMSI TIEPEMEHHBIMU;

- IOHUMATh YpaBHEHHE KaK BaKHEHIIYIO
MaTEMaTUYECKYIO0 MOJIENb I OMUCAHUS U U3YUCHUS
pa3HOOOpa3HBIX peabHBIX CUTYyallU, peliaTh
TEKCTOBBIC 33/1a4 AITreOpPanuecKuM METO/IOM;

- MPUMEHSTH TpadUUeCKHe MPeCTaBICHUS IS
WCCIICIOBAHMS YPABHEHHM, UCCIICIOBAHUS U PEIICHUS
CHUCTEM YpaBHEHHUH C IBYMs IEPEMEHHBIMH.

- OBJIQJICTh CHCIHATLHBIME MPUEMAMH PEIICHUS
YpaBHEHUIA U CUCTEM YPaBHEHUN YBEPEHHO
MPUMECHSITH alllapaT ypaBHCHUHN JJIs PeIICHUS
[pa3HOOOPa3HBIX 337a4 U3 MAaTEMAaTUKH, CMEXHBIX
MPEIMETOB, MPAKTUKH;

- MPUMEHSATH TpadUUeCKHe MPECTABICHUS IS
KCCIICIOBAHUSI YPAaBHEHUM, CUCTEM YPAaBHEHUM,
coJiepKaiux OyKBeHHbIE KOI(PPUITUCHTHI.

HepaBencrBa

- IOHUMAaTh U IPUMEHATH TEPMUHOJIOTHIO U
CHMBOJIMKY, CBA3aHHBIC C OTHOILICHUEM HCPABCHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

- peniaTh JIMHEWHbIE HEPABEHCTBA C OAHOU
NIEPEMEHHOI M UX CHUCTEMBI PEIIaTh KBAIPATHbHIE
HEPAaBEHCTBA C OMOPOM Ha rpaduueckue
IIPEJICTaBIICHHUS;

- IPUMCHATH alrapaTr HEPABCHCTB JJIA pCUHICHUA 3a1a4q
13 pa3IM4YHBIX pa3/ieoB Kypca.

- pa3HOOOpa3HBIM MPUEMaM J10Ka3aTeIbCTBA
HEPaBEHCTB YBEPEHHO IPUMEHSATH anmnapar
HEpaBEHCTB IS PELIeHUs Pa3HOOOPa3HbIX
MaTeMaTHYECKUX 3a[auu 3aJa4 U3 CMEXHBIX
IIPEIMETOB, IPAKTUKH;

- IPUMEHSATH TpapuuecKue MpeICTaBICHUS [T
MCCIIEIOBaHNs HEPABEHCTB, CHCTEM HEPABEHCTB,
coJiepKalmnx OyKBEeHHbIE KOO(PPUIIUECHTHI.

OcHOBHbIE IOHATHSI.

YucaoBble PyHKUMHU

- IOHUMAaTh 1 UCIIOJIb30BAaTh q)YHKIII/IOHaJ'II)HLIe
MOHSATHS U SA3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHHUS ),

- CTPOUTD IpaUKH JIEMEHTAPHBIX (YHKIUI
MCCJIEJIOBATh CBOMCTBA YHUCIIOBBIX (DYHKIIUN HA OCHOBE
U3y4EeHHsI TOBEICHUS UX IPahUKOB;

- IOHUMAaTh (PYHKIHIO KaK BaXKHEHUIITYIO
MaTEMAaTUUYECKYI0 MOJIENb JUUIsl ONMCAaHUS MPOLIECCOB U
SABJICHUI OKPYKarOLIEro MUpa, IPUMEHATh
(YHKLIMOHATBHBIHN S3BIK JJIS1 OUCAHUS U
VICCJIETOBaHMSI 3aBUCUMOCTEN MEXTY PU3NIECKUMU

- IPOBOJIMTH UCCIIEOBAHHUS, CBA3aHHbBIEC C U3YUCHUEM
CBOMCTB (DYHKIIMIA, B TOM YHCII€ C UCIIOJIb30BAHUEM
KOMIThIOTEpa Ha OCHOBE T'PaPUKOB U3yUEHHBIX
(GyHKIUI CTpOUTH OoJiee COKHBIE TpadUKu
(KycouHO-3aJJaHHBIE, C BBIKOJIOTHIMA TOYKAMU U T. 11);
- HCTIOJIb30BaTh (DYHKIIMOHANILHEIE MPEACTABICHUS U
CBOMCTBA (DYHKITUH I PEIICHHUS MAaTEMAaTHIECKUX
3a7a4 U3 Pa3JIMYHbIX Pa3/IelIOB

Kypca.




Buinycknuk nayuumca

BblnyCKHllK noayium 603MONHCHOCHb HAYHUM bCA

BCIIMYNHaAMMU.

YucaoBbie nmocJ1e10BaTe/JIbHOCTH

- MOHUMATh U UCIIOJIb30BaTh S3bIK
MOCIIEI0BATEIHPHOCTEN (TEPMUHBI, CAMBOJIUYECKIEC
000-3HauCHUS );

- IPUMEHSTH (POPMYIIBI, CBSI3aHHBIC C
apu(HMETHUECKON U TE€OMETPUIECKON MPOTPECCHSIMH,
U anmapart, chopMUpOBaHHBINA IPU U3YICHUU JIPYTHX
pa3iesioB Kypca, K pelIeHHIO 3a/1a4, B TOM YHUCIIC C
KOHTEKCTOM U3 PEATbHOM JKU3HH.

- pemath KOMOMHUPOBAHHBIE 33]]a4l C TIPUMEHEHUEM
(hopMyIJI N-TO YWICHA U CYyMMBI IIEPBIX N YICHOB
apru(pMETUIECKON U TEOMETPUIECKOMN MPOTPECCHIA,
MPUMEHSISI IPY 3TOM anmnapar ypaBHEHUN U
HEPaBEHCTB);

- IOHUMATh APU(PMETHIECKYIO U TEOMETPUUIECKYIO
Mporpeccuu Kak (pyHKIHUU HATYpabHOTO apryMeHTa
CBSI3BIBATh apU(PMETHUUECKYIO MPOTPECCHIO C
IMUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C
AKCIOHEHIIMAIBHBIM POCTOM.

OnucarejabHas CTATUCTHKA

- UCIIOJIb30BAaTh HpOCTGfIHIHe CIIOCOOBI npeaAcCTaBJICHUA
1 aHa/JIM3a CTAaTUCTHYCCKHUX JaHHBIX.

- IPHOOPECTH IEPBOHAYAIILHBIN OIBIT OPTaHU3AIIH
cOopa TaHHBIX MPU IPOBEACHUH OIIpOca
OO0IIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJU3,
MPEICTaBIATh PE3yNbTaThl ONPOCca B BUIE TAOJIHUIIBI,
JarpamMmal.

Cayuaiinble cOOBITHSI H BEPOSTHOCTD

- HaXOJIUTh OTHOCUTEJIbHYIO YaCTOTY U BEPOSATHOCTD
CJIy4aifHOrO COOBITHSL.

- IPHOOPECTHU OTIBIT IPOBEICHUS CIyJaiHbIX

DKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOILBIO

KOMITBIOTEPHOT'O MOJIEIUPOBAHNS, UHTEPIIPETALIUN UX
€3yJIbTaTOB.

Komoun

aToOpHKa

peuiaThb KOM6I/IH8.T0pHBIe 3aJa4uu Ha
HaXO0XICHUC Yuciia 00BEKTOB HJIU KOM6I/IHaIlI/II7L

HAay4YUTbCS  HEKOTOPBIM  CIIELIMAJIbHBIM
npuéMaM pelieHuss KOMOMHATOPHBIX 33]1a4.

HpedMemele pe3yibmamasl OCBOCHUA BbIITYCKHUKAMHA OCHOBHOM IIKOJIBI IIporpaMmebl 110 Ir€COMECTPUHU:

Buvinycknuk nayuumcesn:

Bbmycmum noayuum 603MONHCHOCHb HAYUUMbCA?

-BJIa/1eTh 0230BBIM MOHATUIHBIM aIMapaToM IO
OCHOBHBIM pa3JieslaM COJIepKaHNUS;

- paboTaTh C TEOMETPUUECKUM TEKCTOM;

-BJIA/ICTb HABBIKAMH YCTHBIX, IMCbMCHHBIX,
WHCTPYMEHTAJIbHBIX BBIUUCICHUN;

-BJIAJICTh TCOMETPUUCCKHUM A3BIKOM, YMCHUEC
VCIIOJIB30BATh €ro [ ONMCAHUS IIPEIMETOB
OKPY’KarOILET0 MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX
[IPEACTABICHUI U U300pa3UTEIIbHBIX
YMEHMH, TPHOOpeTEeHNE HABBIKOB FEOMETPUUECKUX
IIOCTPOCHUH;

-U3MCPATH AJIMHBI OTPE3KOB, BCJIMUYWHEI YTIJIOB,
UCTIOJIb30BaTh (POPMYJIBI JUTISl HAX 0K JICHHS
MEePUMETPOB, IJIOMIA/IeH U 00bEMOB T€OMETPUUECKUX

buryp.

-MMETh Npe/ICTaBlIeHNue 00 OCHOBHBIX H3Yy4aeMbIX
MOHATHSX (YKCII0, TeoMeTpruyeckas GUrypa) Kak
BAKHEHIINX MaTEMAaTUYECKUX MOJETISX,
MO3BOJISIFOIIMX OMHUCHIBATh U U3y4aTh pPeajbHbIE
ITPOLIECCHI U SIBJICHMUS;

-paboTaTh C T€OMETPUUYECKUM TEKCTOM
(aHaNMM3MPOBATh, U3BJIEKATH HEOOXOTUMYIO
MH(}OPMAIINIO), TOYHO U TPAMOTHO BBIPaXXaTh CBOU
MBIC-JI1 B YCTHOW U TUCBMEHHOMN PEUH C
MPUMEHEHUEM MaTeMaTHYeCKON TEPMUHOJIOTUU U
CHUMBOJINKH, UCIIOJIB30BaTh PA3JINYHBIC S3BIKN
MaTeMaTHKH, IPOBOJIUTH KIacCU(PUKAIIUH, TOTHYECKHE
000CHOBaHUS, 10Ka3aTeIbCTBA MAaTEMAaTHUECKUX
YTBEPKICHU;

-YCBOCHMIO CUCTEMAaTUYECKUX 3HAHUN O IIIOCKUX
¢urypax u ux cBOICTBax, a Tak’K€ Ha HATJISITHOM
YPOBHE — O IIPOCTENIINX MPOCTPAHCTBEHHBIX TEJaX,
YMEHHE IPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX
JUISL PELLIEHUS] TEOMETPUUECKUX U TPAKTUIECKUX
3ajau;

-[IPUMEHSATH U3YUYEHHBIE TOHATHS, PE3YJIbTaThI,
METO/JIbI JUIsl pEIIeHUs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3a/1ad U3 CMEKHBIX JUCLMILUINH C




Buvinycknuk nayuumcs:

Bbmycmmlc noayuum 603MONCHOCHb HAYUUMbCA?

VCIIOJIb30BAHUEM ITPH HEOOXOAUMOCTH CIIPAaBOYHBIX
MaTEpUAJIOB, KAJIbKYJISITOPA, KOMIIBIOTEPA.

Harasinnas

reoMeTpust

-pacrio3HaBaTh Ha 4epTexkax, pUCyHKaX, MOJIENSAX U B
OKPY’KaroIlleM MUPE IIOCKUE U TPOCTPAHCTBCHHbIE
reoMeTprYecKue (PUrypsl;

-pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOJIbHOTO
napasuiesenuneia, IpaBUIbHOW MUpaMUIbl, HUIMHIpA
1 KOHYCa;

-OIPEACIIATH [10 JTUHEHHBIM pa3MepaM pa3BEPTKU
(urypsl TMHEHHBIE pa3Mepbl caMoi (GUTyphl U
HA000pOT;

-BBIYUCIIATE 00BEM IPSIMOYTOJIBHOTO
napauIeIcIuIeaa.

-BBIYUCIISITh 00BEMBI POCTPAHCTBEHHBIX
reoMEeTPUUECKUX (PUTryp, COCTaBICHHBIX U3
MPSIMOYTOJIbHBIX MTapalJIeJICIIUIIEIOB;

-YIIyOUTh U pa3BUTh MPEACTABICHUS O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaXx;
-IPUMEHATH MOHATHE PA3BEPTKU JUIsl BHIIOIHEHUS
[IPAKTUYECKUX PacdETOB.

I'eomeTpuueckue purypsol

-[10J1b30BaThCS SI3BIKOM FE€OMETPUHM ISl OTUCAHUS
IIPEIMETOB OKPY’KAIOLIEr0 MUPA U UX B3aMMHOIO
[PaCIIOJIOKEHUS;

-pacro3HaBaTh U U300paXkaThb Ha YepTEXax U
PUCYHKaX T€OMETpUUECKUe PUTYPHI i UX
KOH(UTYypalny;

-HaXOJIUTh 3HAYEHHUsI JUIUH JTUHEWHBIX AJIEMEHTOB
(GUryp 1 UX OTHOILIECHUS, IPAAYCHYIO Mepy yrioB ot 0
1o 180°, npuMeHsIst onpeaesieHns, CBOMCTBa U
NPU3HAKU (QUTYP U UX 3JIEMEHTOB, OTHOLIEHUS GUryp
(paBeHCTBO, 1101001€, CAMMETPHUH, TIOBOPOT,
napaJjelbHbIi IepeHoc);

-OllepUpoBaTh  C HAYAJIbHBIMU IOHATUSAMU
TPUTOHOMETPHHU U BBIIIOJIHATH 3JIEMEHTAPHBIC
orepanuu HaJ QYHKIUSMH YTIIOB;

-pelaTh 3a1a4M Ha JOKa3aTelIbCTBO, ONUPAsICh Ha
M3Y4EHHbIE CBOMCTBA QUTYP U OTHOLIEHUH MEXIY
HUMU U1 IPUMEHSS N3yUYEHHBIE METO/IbI JOKA3aTENbCTB;
-pelIaTh HEeCIOXKHbIE 33]]a4l Ha TIOCTPOEHUE,
IIPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C
MOMOIUIbIO IIUPKYJIS U TUHEHKU;

- pelaTh IpOCTENIINE TNIAHUMETPUYECKUE 3a/1a4H B
IPOCTPAHCTBE.

-OBJIa/IETh METOJIaMU PELIEHUS 3a7a4 Ha BBIYMCIICHUS
U JI0Ka3aTeNIbCTBA: METOJIOM OT IPOTHUBHOI'0, METOJJOM
o001, METOZIOM Iepedopa BApHaHTOB M METOJIOM
reOMETPUUECKUX MECT TOUEK;

-IpUOOPECTH ONBIT IPUMEHEHUS AIreOpanveckoro u
TPUTOHOMETPHUYECKOTO ammapara u uJeil 1BUKEeHUs
IIpU pELICHUN T€OMETPUUYECKUX 3a]ay;

-OBJIaJICTh TPAJUIIMOHHON CXeMOH pelleHus 3a-1a4d Ha
MIOCTPOEHHE C TIOMOIIbIO LIUPKYIISL U JIMHEUKU: aHau3,
MOCTPOEHHE, 10KA3aTEILCTBO U UCCIIEJOBAHUE;
-HAY4YMTbCS PEIIaTh 33Ja4l Ha IOCTPOEHUE METOJIOM
reOMETPUUECKOr0 MECTa TOYEK M METOJIOM MO100uS;
-IpUOOPECTH ONBIT UCCIIEAOBAHNS CBONCTB
IUTAHUMETPUYECKUX (DUTYP C TOMOLIBIO
KOMIIBIOTEPHBIX IIPOTPaMM;

-IIPUOOPECTH  OMNBIT  BBIOJHEHHUS IPOEKTOB IO
remaMm: «I eoMeTpuyeckre npeoOpa3oBaHus Ha
riockoctuy, «IlocTpoeHue oTpe3koB 1Mo GopmyIie.

N3mepenue reomer

HYCCKUX BCJIUYNH

-MCIIONIb30BaTh ~ CBOMCTBA M3MEPEHHs JJIUH,
IUIONIA/IeN U YIJIOB IPU PELIEHUH 3a/1a4 Ha
HaXO0X/ICHNE JJIMHBI OTpe3Ka, JIMHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPYKHOCTH, TpajlyCHON

MEpBI yIIa;

-BBIYHCIIATD JJIMHBI TUHEHHBIX 3JIEMEHTOB (QUTYP U UX
YTJIbI, UCHIOJIB3YS (POPMYIIBI JUTMHBI OKPY>KHOCTH U
JUTMHBI 1yTU OKPYKHOCTH, POp-MyJIbl TUIOIIA e

buryp;
-BBIYUCIIATH IIJI0I[aaAW TPECYTOJIbHUKOB, IIPAMO-
YT'OJIBHUKOB, napajjiejorpaMmmos, TpaHCHHﬁ,

KpPYTOB U CEKTOPOB;
-BBIYMCIIATD JJINHY OKPY’KHOCTH, JUIMHY TyTU
OKPYKHOCTH;

-BBIYUCIIATH IJIOLIAN (DUTYpP, COCTABIEHHBIX U3 IBYX
M 6osee NpsSMOYTOJIbHUKOB, MapajlieIorpaMMOB,
TPEyroJIbHUKOB, Kpyra U CEKTOpa;

-BBIUUCIIATH IJIOIIAAU MHOTOYTOJIbHUKOB, UCIIOIb3Ys
OTHOILEHUS PAaBHOBEIUKOCTH U
[PaBHOCOCTaBJICHHOCTH;

-IIPUOOPECTH OTBIT IPUMEHEHHS anreOpanyeckoro u
TPUTOHOMETPUYECKOTO anmapara U Ueu 1BHKEHUS
[IpU PELICHUH 3a/1a4 Ha BBIYKUCIICHUE IIJIOIIAAeH
MHOT'OYTOJIbHUKOB.




Bbll’lyCKHuK Hayuumcsa: Bbmycmmlc noayuum 603MONCHOCHb HAYUUMbCA?

-pelaTh 3a/1a4M Ha T0Ka3aTeIbCTBO C
HCTIOJIb30BaHUEM (OPMYIT JITMHBI OKPYKHOCTH U
JUTMHBI YT OKPYXKHOCTH, (hopMyi muiomaneit Gpuryp;
-penIaTh MPaKTUIECKHUE 3a/Ia4H, CBSI3aHHBIE C
HAXOXKJICHUEM I'€OMETPUYCCKUX BEIIMYHMH (MCIIONB3YsI
Ipr HEOOXOTMMOCTH CITPABOYHHUKHU M TEXHUYECKHE
CpEJNICTBA).

Koopaunarsi

-BBIYMCIIATD JUINHY OTPE3Ka 110 KOOpAUHATAM €r0 -OBJIaIETh KOOPJAUHATHBIM METOZOM PEIEHUs 3a7a4
KOHIIOB; BBIYUCIIATh KOOPJAMHATHI CEPEMHBI OTPE3Ka; Ha BBIYHUCICHUE U JOKA3aTeNIbCTBO;

-UCII0JIb30BaTh KOOPAMHATHBIM METO Ul U3YYEHHUs] |-IPUOOPECTH OIBIT UCIIOJIb30BAaHHS KOMIIBIOTEPHBIX
CBOMCTB IIPSIMBIX U OKPY>KHOCTEH. [IpOrpaMM JUIsl AaHAJIW3a YACTHBIX CIIy4aeB B3aMMHOIO
[PaCIOI0KEHUS OKPYKHOCTEH U IIPSIMBIX;
-IIpUOOPECTH ONBIT BHIIOJIHEHUSI IPOEKTOB HA TEMY
«[IpumeHeHre KOOpANHATHOTO METO1A ITPYU PELICHUH
3a/1a4 Ha BBIYKMCIICHUE U JJOKA3aTeIbCTBOY.

BekTopsl

-OIIEpUPOBATh C BEKTOPAMU: HAXOAUTh CYMMY U -OBJIaJIETh BEKTOPHBIM METOJ0M JUIsl pEeIIEHUs 3a/1a4
pPa3HOCTb JBYX BEKTOPOB, 3aJJaHHBIX T€OMETPUYECKH, [HA BBIYMCICHUE U JOKA3aTEIbCTBO;

HaXOJUTb BEKTOP, PaBHBIN [TPOU3BEACHUIO 3a/laHHOT0 -IIPUOOPECTH OMBIT BBIIOIHEHUS IPOEKTOB HA TEMY
BEKTOPA Ha YHCJIO; «[IpumeHeHre BEKTOPHOTO METO/1a IIPU PELLICHNUN
-HAXOJUTh JJI1 BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMU: 3a]a4 HA BBIYUCIICHUE U I0KA3aTEIbCTBOY.

JUIMHY BEKTOpa, KOOPAUHATHI CyMMBI U Pa3HOCTH JIBYX
1 0oJiee BEKTOPOB, KOOPAMHATHI IPOU3BEICHUS
BEKTOpa Ha YUCII0, IPUMEHSS IIPU HEOOXOIUMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIN U
pacnpeennTeNbHbIN 3aKOHBI,

-BBIUUCIIATh CKAIPHOE IIPOU3BEAEHUE BEKTOPOB,
HaXOJUTb YTOJI MEXy BEKTOpPaMH, yCTaHABIMBATh
NEPIEHAUKYJIIPHOCTD IIPSIMBIX.

Coaepsxkanue nmporpaMmbl

Coneprxanue Kypca aneebpbi B 7-9 Kinaccax MpeJCTaBICHO B BHJIE CIEAYIOIIUX pa3/enoB: «Airedpay,
«YucnoBele MHOXKECTBa», «DYHKIMNY», «IJIEMEHTHI MPUKIAHOW MaTeMaTUKWy», «Airedpa B HICTOPUYECKOM
paszButun». Conepxanue pasaena «Anredpa» GopMUpyeT 3HAHUS O MAaTEMAaTUYECKOM SI3bIKE, HEOOXOUMbIE
JUISL pelIeHHs] MaTeMaTHMYeCKUX 3a]ad, 3a/Jad W3 CMEXKHbIX JUCHUIUIMH, a TaKKe IMPaKTUYECKUX 3ajad.
N3yuyenne martepuana crnocoOCTBYyeT (OPMHUPOBAHMIO Y YYalllUXCsl MAaTEMaTHYECKOro arrapara pelieHus
3a/1a4 C IOMOIIBIO YPAaBHEHH, CHCTEM YPABHEHUIN U HEPABEHCTB.

Anzebpauueckue evipasrcenus

BelpaxkeHue ¢ mnepeMEeHHbIMU. 3HAau€HUE BBIPAKEHHUS C IEepPeMEHHBIMHU. JlomycTHMBble 3HAYEHMS
nepeMeHHbIX. ToxaecTBo. ToxecTBeHHbIe MpeoOpazoBaHmsl alreOpanyeckux BbIpaxeHU. Jloka3zaTeabcTBO
ToxJecTB. CTeneHp ¢ HaTypaJbHBIM IOKa3aTesneM U €€ cBoicTBa. OmHowieHbl. OJHOUYIEH CTaHJAPTHOTO
Buna. CreneHb opHowieHa. MHorowieHbl. MHOTOWIEH cTaHmapTHOTO Buaa. CTeneHb MHOTOYJICHA.
CrnosxeHue, BBIYUTaAaHUE U YMHOKEHHUE MHOTOUJIeHOB. DOpPMYIIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
U KBaJpaT Pa3HOCTH JIBYX BbIpaXXEHHH, MPOU3BEIECHUE CYMMbl U PAa3HOCTH JIBYX BBIpaXeHUU. Paznoxenue
MHOTOYJIEHa HAa MHOXXHUTEIH. BbiHEeceHne MHOXuUTeNs 3a CkoOKU. Metoa rpynnupoBku. PasHOCTh KBajpaTOB
IBYX BbIpakeHH. CymMMa M pa3HOCTh KyOOB BYX BhlpakeHUil. KBanparusiii TpéxwieH. Kopenb kBagpaTHOTO
TpéxuneHa. CBOHCTBa KBaJpaTHOro TpéxuieHa. Pa3nokeHue KBagpaTHOro TpEXWieHa Ha MHOXHTENH.
Parnmonansubie BolpakeHus. Llenbie BeipaskeHus. [{poOHble BblpakeHus. PanmonanbHas npo0Ob. OcHOBHOE
CBOWCTBO palMOHANbHOM aApobu. CrokeHue, BHIUNTAHHE, YMHOXKEHUE U JIeJIeHHE PAllMOHAIbHBIX IpoOeH.



Bo3Benenne panumoHanbHOM JpoOM B cTeHeHb. TOXIECTBEHHbIE MPeoOpa3oBaHUs PaLMOHAIBHBIX
BelpakeHUl. CTeneHb ¢ IenIbIM TOKaszareneM H e€ cBoiictBa.KBagparHeie kopHH. Apudmernueckuit
KBaJpaTHBI KOpPEHb W ero cBoicTBa. TokaecTBeHHBIE NPeoOPa3OBaHUS BBIPAKECHUN, COAEPIKAIIUX
KBaJIpaTHbIE KOPHHU.

YpaBHeHust

VYpaBHenue ¢ oanoil nepemeHHoW. Kopenb ypaBHeHus. PaBHocwibHblE ypaBHeHHs. (CBoOMCTBa
ypaBHEHUH C OJHOM MEPEMEHHOUN. YpaBHEHUE KaK MaTeMaTH4yecKasi MOJIe]Ib peasibHOM cuTyaruu. JInHeitnoe
ypaBHeHue. KBanparHoe ypaBHenue. Dopmyna KopHell kBaapaTHOro ypaBHeHus. Teopema Buera.
PanmonaneHple ypaBHeHMs. PelmeHue paBHOCWIBHBIX YpPaBHEHUM, CBOIALIMXCA K JIMHEHHBIM  WIH
KBaJ[paTHbIM ypaBHEHHMSM. PeleHMe  TEKCTOBBIX 3aJad € IIOMOULIbIO PALMOHAIBHBIX YPABHEHM.
VYpaBHeHUe ¢ OByMs IepeMEeHHbIMH. [ 'paduk ypaBHEHHUs C ABYMS NepeMeHHbIMU. JIMHEHHOe ypaBHEHHUE C
JBYMs TIEPEMEHHBIMHU U ero rpaduk. CUCTEMBl ypaBHEHUH C JByMs IepeMeHHbIMH. ['paduueckuii meron
pelIeHHs CUCTEMBl ypaBHEHUM C JByMsl II€pEeMEHHbIMHM. PemnieHue cucreM ypaBHEHUH METOAOM
IIOJICTAHOBKM M cioxkeHus. CucremMa IByX ypaBHEHUH C JBYMs IIE€PEMEHHBIMM KaK MOJENb DPEaJbHOU
CUTYallUN.

HepagBencrBa

UucnoBele HepaBeHCTBA W HUX cBoHCTBA. CJI0XKEHHME W YMHOXEHHME YHCIOBBIX HEPABEHCTB.
OueHuBaHue3HaueHUsl BbIpakeHUs. HepaBeHCTBO ¢ ogHONM mnepeMeHHOI. PaBHOCMIIbHBIE HEpPaBEHCTBA.
UucnoBele NpoMexyTKu. JIMHEWHbIE W KBaJpaTHbIE HEpPAaBEHCTBA C OJHOW mnepeMeHHOW. Cucrtemsl
HEPaBEHCTB C OJIHOW IIEPEMEHHOM.

YucaoBbie MHOKECTBA

MHuoxectBo u ero »snemeHThl. CrnocoObl 3amaHus MHOXecTBa.PaBHble MHOecTBa.  Ilyctoe
MHO)ecTBO. llonmMHokecTBO. Omnepaumu Hax MHOXecTBamMM MiumocTpanuss ~ COOTHOLIEHMM MEXIY
MHOKECTBAMH C IIOMOIIBIO Iuarpamm Oiepa. MHOXKeCTBa HATYPaJIbHBIX, LEIbIX, PALIMOHAIBHBIX YHCEIN.

m
PanuonanpHOE 4YHMCIO Kak IIpO6I) BuUIa ; , TAC m- HeJoC 4YuCJIO0, a N —HaTypajJbHOC, U KakK OecKOHeUHas

nepuonuueckas jgecsituuHas napoOb. IIpencraBienne 00 HWppanMoOHANBHOM — yHche.  MHOXECTBO
nelcTBUTENbHBIX yKcen. [IpencraBnenue AeWCTBUTENBHOTO YUCia B BUJE OECKOHEUHON HENepHOINYEeCKOH
necaTuyHoit 1poou CpaBHEHUE NEHCTBUTENbHBIX uncell. CBsA3b Mex 1y MHOKecTBaMu N. Z. Q/

DyHKUMH

YucioBble PyHKIIUH

OyHKIMOHANbHBIE 3aBUCUMOCTH MeXAy BeiauunHamu. [lonstne ¢yHkumn. @OyHKIMS —Kak
MaTeMaTh4eckass MoJielb peanbHoro mporecca. O6macth omnpeneneHuss U o0JacTh 3HAUYCHUU  (PYHKIUH.
Cnoco6wl 3amanus ¢ynkuuu. ['padux @yakmuu.  [loctpoenue rpadukoB (QyHKIHI € TOMOIIBIO
npeoOpa3zoBanuii ¢uryp. Hymu ¢yakuun. IlpomexyTkun 3HakomnocTosstHCTBAa (yHKIuu. [IpomexyTku
BO3PACTaHMA U MPOMEXYTKU YObIBAaHUS (DYHKIUH.

JIuneiinas $pyHKIHsA, 0OpaTHAS TIPOMOPIHOHATBHOCT, KBaApaTHyHas GyHKIMS, GyHKIHS y = Vx , BX
CBOICTBa U rpaduKH.

YucaoBbie MOCIEI0BATEILHOCTH

[lonatue uymcnoBoil mocienoBaredbHOCTH.  KoHeuHble M OECKOHEUHBIE I0CJIEI0BATEIbHOCTH.
CriocoObl 3aaHusl MOCE0BATENbHOCTH. ApudMeTHueckas U reomerpuyeckas mnporpeccur. CBoHcTBa
YJICHOB apU(PMETUYECKOH W reoMeTpudeckoil mporpeccuit. @opmyinbl olmiero uwieHa apudMeTrudeckoil u
reoMeTpuueckoil mporpeccuii. @opMyibl CyMMBI N —TI€PBbIX YWIEHOB apu(METHUYECKOH U IeOMETPUUECKON
nporpeccuii. Cymma OECKOHEYHOU T'eOMEeTpUYecKoil mporpeccuu, y kotopoil |q| < 1. IlpexncraBieHue
0ECKOHEUHOW NepUOIMNIECKOM eCATUIHOM IpoOU B BUI€ OOBIKHOBEHHOH JIpOOH.

DJIeMEeHTBI NPUKJIATHON MATEeMAaTUKHU

Maremarnueckoe wmogaenupoBanue. IIpouneHTHele pacuérel. @PopMylia CIOXKHBIX MPOLEHTOB.
[Ipubnuxéunupie BblUMCIEHUS. AOCOJMIOTHAasE W OTHOCHUTENbHAs morpemHoctd.  OCHOBHBIE IpaBHIIA



KOMOMHATOpUKH. YacToTa U BEpOATHOCTH CIIydailHOTO coObITHs. Kitaccmdeckoe ompe/eneHrne BepOsITHOCTH.
Havanbubie cBemeHus o cratuctuke. [IpencraBineHue NaHHBIX B BUAE TaOIUI, KPYrOBBIX U CTOJOYATBIX
muarpamm, rpagukoB. CTaTUCTHUECKHUE XapaKTEPUCTHKU COBOKYITHOCTU JAaHHBIX: CpeqHee 3HAYeHHEe, MOJa,
pa3max, MeIuaHa BBIOOPKH.

AJsiredpa B MCTOPUYECKOM PA3BUTHMH.

3apoxeHue anredpbl, KHUTa O BOCCTAHOBIIEHUHU U MPOTUBONOCTAaBIEHNN MyxamMmena aib-XOpe3MH.
Hctopust dbopmupoBanus MaremaTHueckoro ssbika. Kak — 3apoaunace uzaes koopauHaT.  OTKpbITHE
HUPPALMOHATBLHOCTH. M3 HCTOPUU BO3HUKHOBEHUS (POPMYI I pEIICHUs ypaBHEHUU 3-U W 4-i CTENeHEeH.
Uctopust pasButus noustus ¢yakuuu. Kak 3apoguniace Teopusi BeposiTHocTedl. Yucna dubonauyw.
3amaua Jl.IIuzanckoro (Pubonauumn) o kponukax. JI.O.Maraunkuid. [1.JI.YUeObimes. H.U.JloGaueBckuii.
B.A.Bynsakosckuii. A.H.Kommoropos. ®@.Buer. Il.depma. P.Jlekapt. H.Tapranes. [[.Kapmano. H.AoGemns.
b.ITackans. JL.IIuzanckmii. K.I'aycc.

Conepxanue kypca ceomempuu B 7-9 Kjlaccax MpPeACTaBICHO B BUIE CIEIYIOIIUX COAEPKATEIbHBIX
pasznenoB: «l'eomerpuueckue Qurypsl», «l3mMepeHre TIeoMEeTpHUYECKUX BelauuuH», «KoopauHatb,
«Bextopb». Conepkanue paznena «l'eomerpudeckue GUrypb» ciayxut 0a3oi Uil JanbHENIIEro H3y4eHus
yyalmuMucs reomerpuu. M3yueHue marepuana crnocoOcTByeT (DOPMUPOBAHHMIO Yy Y4YaIIMXCSl 3HAHUHA O
reOMETpUUECKON (urype Kak BaKHEHIIEW MaTeMaTH4eCKOW MOJENIM JJsi ONMCAHMSI PEaJIbHOro MHpA.
I'maBHast nenb JAHHOrO pas3jiena - Pa3BUTh Y YYalUXCs BOOOPaKEHHE U JIOTUYECKOE MBILIUICHUE ITyTEM
CHCTEMaTHYECKOTO W3YyYEHHUS CBOMCTB TEOMETPHUYECKUX (UTYp © MPUMEHEHHs STHX CBOWCTB IPH
pEeLIeHUH 3aJa4  BBIUHUCIUTEIBHOTO M KOHCTPYKTUBHOrO Xapakrepa. CylllecTBeHHas pojib MpU 3TOM
OTBOJIUTCSl Pa3BUTHIO F€OMETpUYEecKOM HHTyunuu. CouyeTaHue HarasAHOCTU C (POPMABbHO-JIOTHYECKUM
IIOJIXOJIOM SBJIIETCS HEOTHEMJIEMOM 4YacThlO reoMerpuueckux 3Hanuil. Conepikanue pasnena «M3mepenue
reOMETPUYECKUX BEIMYMH» PACIIUpPSET U YIriyOJseT NpeACcTaBiIeHNe yJalluxcst 00 U3MEpeHusX JIUH, YIJI0B
U momaaeid ¢uryp, crnocoOCTByeT (QOPMHPOBAHHUIO  IMPAKTHMYECKUX HABBIKOB, HEOOXOAMMBIX Kak
IIPUPEIICHUHA FEOMETPUYECKHX 3a/1a4, TAK U B IIOBCEJHEBHOM KU3HH.

Ilpocmentuue zeomempuueckue guzypot

Touka, npsimast. OTpe3ok, ayd. Yrou. Bunsl yrinos. CMmexxHble U BepTHKalIbHbIE yIibl. buccekrpuca
yria.

[lepecekatomuecs ©  mapajulenbHble  mpsMmble.  [lepneHaukynspHele  npsmble.  [IpusHaku
napanienbHOCTH MpsiMbIX. CBOMCTBA MapauieabHbIX NPAMBIX. [leprneHauKynsp 1 HaKJIOHHAs K MPSIMOH.

Mnozoyzonvnuku.

TpeyronbHuku. Buasl TpeyroabHUKOB. Menuana, OuCCEKTpUCa, BBICOTA, CpEIHAS JIMHUA
TpeyroibHuka. [lpu3Haku paBeHCTBa TpeyrojibHUKOB. CBoHCTBAa M TNPU3HAKK PABHOOEAPEHHBIX
TpeyroiabHUKOB. CepeluHHBIH nepneHaAuKyisip oTpe3ka. Cymma YIJIOB TpeyrojbHUKa. BHemnHue yrisl
TpeyroibHuka. HepaBeHcTBO TpeyronbHuKa. COOTHOLIEHHMS MEXKIY CTOPOHAMU M yriaMH TPeYyroJbHUKA.
Teopema [Tudaropa.

ITonoGHble TpeyronpHUKHU. Ilpu3Haku mMomOOMS TpPEyroJbHUKOB. TOUYKM MEpecedyeHus MenuaH,
OMCCEKTPUC, BBICOT, TPEYroJbHUKA, CEPEIMHHBIX IEPHEHIUKYIIPOB CTOPOH TpeyroibHuka. CBoicTBO
OuccekTpuchl TpeyroibHuka. Teopema aneca. MeTpuueckue COOTHOUICHHUS B  IPSIMOYTOJIbHOM
TpeyroiapHuKe. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OCTPOT0 yIiia MPSMOYTOJIEHOTO TPEYroJdbHUKA U YTIIOB
or 0 mo 180°. ®opMyiibl, CBA3BIBAIOIIME CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC OJHOTO0 M TOTO K€ yrija.
Pemenue TpeyronsHukoB. Teopema CHHYCOB U TEOpeMa KOCUHYCOB.

Yetripéxyronbuuku. [lapamnenorpamm. CBoiicTBa U npU3HAKU Napaisenorpamma.. [IpsamMoyroabHuK,
poM0, KBajapaT, UX CBOiicTBa W mpu3Haku. Tpanenus. CpenHss JMHUA Tpamnenuu M e€ CBOMCTBA.



MHoroyrojabHuKy. Beinykiible MHOrOyroiabHUKU. CymMma YIJIOB BBITYKJIOIO MHOTOYrojbHUKa. [IpaBunbHbIe
MHOTOYT'OJIbHUKHU.

OxkpyxHOCTH 1 KpYyr. 'eoMeTpH4ecKue nocrpoeHunst

OKpyKHOCTb M Kpyr. OJIEMEHTbl OKpPYKHOCTM U Kpyra. LleHTpajibHble W BIHMCaHHBIE YIJIBI.
KacarenbHast K OKpy>KHOCTH U €€ CBOWCTBA. B3anmMHoe pacnosioxkeHue npsMoil U OKpyKHOCTU. OnKcaHHas U
BIIMCAHHAs OKPY)KHOCTU TPEYrojbHUKAa. BrucaHHble M ONUCAaHHBIE YETBIPEXYTOJIBHUKHA, UX CBOICTBA U
MpU3HAKKU. BriricaHHbIE U ONTMCAaHHBIE MHOTOYTOJIBHUKH.  ['eoMeTpuueckoe MECTO TOYEK ('MT).
CepenuHHBIN TEPIICHIUKYISIP OTpe3ka M Ouccekrpuca yriaa kak ['MT.I'eomerpuyeckne mNOCTpOCHUS
LHUPKYJIEM U JIMHEUKOW. OCHOBHBIE 33/1a4i HA IIOCTPOEHUE: TOCTPOEHHUE YTJIa, PABHOTO IaHHOMY, [IOCTPOEHUE
CEpEIMHHOr0 NEPIEHANKYJIISApa JAHHOTO OTPE3Ka, IOCTPOCHUE NPSAMOM, MPOXOASILEH Yepe3 JAHHYIO TOUKY U
NEePIEHANKYIAPHON TaHHOW MPSIMOM, MOCTPOCHUE OMCCEKTPUCH AaHHOTO yria. [locTpoenue TpeyroibHHKa
110 3a1aHHbIM AnemenTaMm. Meroa I'MT B 3aj1auax Ha OCTpOEHHUE.

N3mepenne reomeTpu4ecKux BeJITUYMH

Jlnuna otpeska. PacctosHue mexay aByMmsi Toukamu. PaccTossHue OoT TOUkH 10 npsmoil. PaccrosHue
MEXIY MapaieJIbHbBIMU IPSIMBIMHU.

[Iepumerp MmHOrOyrosnbHuKa. J{inHa OKpykHOCTH. J[IMHAa nyru okpyxHocTH.l'pagycHas mepa yria.
BenuunHa BnrcaHHOrO yria.

[lonaTne tuIoOmam MHOTOYroJbHHMKA. PaBHOBenukme ¢urypsl. Haxoxnenuwe miomiaay KBaaparta,
IOpsIMOYTOJIbHHKA, [apajjiesorpaMmma, TpeyroibHuKa, Tpaneuuu. llonarue momanu kpyra. [lnomans
cekTopa. OTHOIIEHUE JIOMIAeH MOJOOHBIX (pUryp.

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTH

dopmyra pacCTOSIHUS MEXy IBYMs Toukamu. KoopanHaTel cepeiMHbI OTpe3Ka. Y paBHEHHE QUTYPBI.
YpaBHEeHHE OKPYKHOCTH U MPAMOU. YTI0BOI KO3()PHUIHEHT IPSIMOH.

BexkTopsl

[TonsitTue BexkTopa. Moaynb (anuHa) BekTopa. PaBHble Bektopbl. KonmmHeapHble BEKTOPBI.
Koopaunatel Bektopa. CnokeHue M BBIYMTAaHHE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha 4yucio. CkaiaspHoe
npou3BesieHne BeKTOpoB. KocuHyc yriia Mexy IByMsl BEKTOpaMH.

I'eomeTpuueckue npeodpazoBaHus

[TonsiTue o mpeobpazoBanuu ¢urypsl. JIBrmkenue Gurypsl.. Bunsl nBukenust Gurypsl: napajiieibHbIil
HepeHoc, oceBast CMMMeETpus, oBopoT. PaBHble ¢urypsl. 'omoretus. Ilogobue duryp.

JIEeMEHTBI JIOTHKH

Onpenenenne. Axcuom u Teopemsl. JlokasarenbcTBo. JlokazarenbcTBo OT HmpoTuBHOrO. Teopema,
oOpartHas naHHoi. HeoOxoaumoe u joctaToyHoe ycioBUe. YTOTpeOIeHHe JOTHUYECKUX CBSI30KECHH. .., TO. ..,
TOTJa U TOJIBKO TOTAA.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH.

N3 ucropun reomerpun, «Hauana» EBknupa. Mctopus msaroro nocrynara Esximna. Tpuronomerpus
— Hayka 00 M3MEepeHHH TPeyroJbHUKOB. [locTpoeHne nmpaBuiIbHBIX MHOTOYrojibHUKOB. Kak 3apoaunace naes
koopaunat. H.U.Jlo6auesckuii. JI.Ditnep. danec. [Tudarop



TemaTnyeckoe NJIaHMPOBaHUE

Mopnyab «Anredpa»

7 xkiace
Ne n/mm HaumeHoBaHue TeMbl (pa3jeiia) KoanyecTBo 4yacoB Ha
H3yuyeHHe
1 [ToBTOpeHme 3
2 BripakeHus1, TOXKIECTBA, ypaBHEHUS 22
3 DOyHKIHUH 11
4 CreneHb C HATYpaJIbHBIM ITOKa3aTeIeM 11
3) MHorouseHsl 16
6 DOpMyIIbl COKPAIIEHHOTO YMHOKEHUS 18
7 CucTemMbl TUHEHHBIX YpaBHEHUN 13
8 IToBTOpEHME U cucTeMaTU3alys y4eOHOro Marepuaa 8
Utoro 102
8 kiacc
Ne ni/nn HanmenoBanue Tembl (pa3jaena) KoJsinvecTBO 4acoB Ha
u3yyeHue
1 IToBTOpEHME 4
2 PanmonansHbIE 1poOH 23
3 KBanpaTtHble KopHU 21
4 KBanpatHble ypaBHEHUS 21
5 HepagenctBa 20
6 CreneHb ¢ 11eJIbIM NIOKa3aTeneM. DJIEMEHThl CTATUCTUKU 10
7 [ToBTOpEeHME 3
Utoro 102
9 kaace
Ne n/m HaunmeHnoBanue Tembl (pa3aena) KoumnuecTBo 4acoB Ha
u3yuyeHue
1 KBanparnunas QyHKIms 22
2 YpaBHEHMS M HEPABEHCTBA C OJITHOM NEPEMEHHOMN 14
3 YpaBHEHHMsI M HEPABEHCTBA C JIBYMsl IEPEMEHHBIMHU 17
4 ApudmeTnueckasi 1 reOMeTpUYecKas Iporpeccuu 15
5 OneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH 13
6 [ToBTOpCHME 21
Hroro 102
Moayab «I'eomeTpus»
7 Kaace
Ne i/ HaumenoBanue Tembl (pasaeia) Konu4yecTBo yacoB Ha
Hu3yyeHue
1 HauasbHble reoMeTpuiecKkrue CBeIeHUs 9
2 TpeyronbHUKN 19
3 [TapannensHbIie psSIMbIE 14
4 CoOTHOIIEHUSI MEKY CTOPOHAMHU U YTIIaMH TPEYTOJbHUKA 19
5 IToBTOpEeHME 7
Htoro 68




8 ki1acc

Ne n/n HanmenoBanue TeMbl (pa3aesia) KoanuecTBo 4acoB Ha
u3yueHue

1 YeTpIpEXYroJIbHUKU 14
2 [Tnomans 14
3 [TogoGHBIE TPEYTOIBHUKH 18
4 OKpYXHOCTb 16
5 IToBTOpEHME 6

Hroro 68

9 kaacc
Ne n/m HaumenoBanue TeMbl (pasaesia) KoauuyecTBO YacoB Ha
u3yueHue
1 BekTopbl 12
2 MeTto KoopAWHAT 10
3 CooOTHOIIEHHS MEX1Yy CTOPOHAMU M YTJIaMU TPEyroJIbHUKA. 11
CxasnsipHO€ MPOU3BE/ICHHE.

4 Jl1Ha OKpYKHOCTH M IJIOIIA/b KpyTa. 12
5 JIBrokeHUs 8
6 HauanbHble cBEIEHUS U3 CTEPEOMETPUH 7
7 IToBTOpEHME 8

Hroro 68
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