Pabouas nporpamma
(bakyabTaTUBHOIO Kypca
«MaTteMaTHYeCKHU MPAKTUKYM))
7 kiacc

ITosicHuTeILHASA 3aNMUCKA
Pabouas mporpamma (akylnbTaTHBHOTO Kypca «MaremMaTHYecKHil MpakTHKyM» s 7 Kiacca
paccuurana Ha 34 yaca. ColeprkaHue porpaMMbl HalpaBJiIeHO Ha 0000IEHHE U CUCTEMaTH3alHIO
3HaHWUW, YMEHUI U HaBBIKOB II0 MAaTEMATUKE, IPOBEPKY KOTOPBIX LIETIECO0OPA3HO OCYLIECTBIIATH B
¢dopme TectoB. Ocoboe BHMMAaHUE JOJKHO OBITh YAEIEHO CHUCTEMAaTH3allud METOJOB peIICHUs
3aga4, (opMHUPOBaHUS MPOCTPAHCTBEHHOTO BOOOpa)KE€HMs, BBIOOPY PpAIMOHAIBHOTO METO/a
pemeHus 3anad. JaHHBIM Kypc pa3BMBAcT MBIIIJICHUE W HCCIECNOBATEIbCKAE 3HAHUSA YYallUXCS;
dopmupyer 0azy OOmMX YyHUBEPCAIbHBIX MPUEMOB W TIOAXOJOB K pEIICHUIO 3aJaHUi
COOTBETCTBYIOLMX THIIOB, oOecrieunBaeT Oojiee HMpokue auddepeHuupyromme BO3MOXKHOCTH,
OpPUEHTHPOBAH HAa COBPEMEHHBIEC TPEOOBAHM K YPOBHIO MOATOTOBKM ydamuxcs Kk OI'D.
Iesb gaHHOrO Kypca - pa3BUTHE HHTEpeca 00y4yaroIMXCsl K MAaTEMATUKE; YMEHUSI CAMOCTOSITEIIbHO
NOOBIBaTh 3HAHMA W KCIOJIB30BaTh MX JJIS JIOCTHIKEHUS COOCTBEHHBIX IIEJIeH; pa3BUTHE
MaTEeMaTUYECKOT0  KPyro3opa, MBILIUICHHs,  HUCCIEIOBATEIbCKUX  YMEHMM;  BOCIHUTAaHHE
HACTOMYMBOCTH, HHUIIMATUBBL, JJIs1 aKTHBHOTO YYaCTHsI B )KH3HH 00IIeCTBa.
OCHOBHBIMU 32/1a4aMH Kypca SIBJISIOTCS:
YCBOEHHE MaTEMaTHUYECKON TEPMUHOJIOTUU U CUMBOJIMKU;
dbopMupoBaHKEe MOTPEOHOCTH K JIOTUUECKUM OOOCHOBAHUSIM U PACCYKICHUSIM;
pa3BUTHE NTO3HABATEJILHOTO UHTEPECA,
BOBJICUEHUE B HCCIIEA0BATENbCKYIO JI€ATEIbHOCTD;
coJieicTBUE BOCHUTAHUIO AKTUBHOCTH JMYHOCTH, KYJIbTYpbl OOLIEHHS U HOPMATHUBHOIO
IIOBEJICHNUS B COLIMYME.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

OcBoenne (¢akyabTaTUBHOTO Kypca JOJDKHO OoOecredrBaTh JOCTH)KEHHE HAa YPOBHE OCHOBHOI'O
oOmiero  o0pa3oBaHUSl  CIEAYIOUIMX  JIMYHOCTHBIX, METAlpeIMETHBIX U  IMPEAMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE  pe3yNbTaThl OCBOEHMS IporpamMmbl  yueOHoro mpeamera «MaremaTHKa
XapaKTEepPU3YHOTCS:

IlarpuorHyeckoe BOCIUTAHKE:

MPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY U HACTOSIEMY POCCUNHCKON MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLICHUEM K JOCTHKEHUSM POCCHUMCKUX MaTEMATUKOB UM POCCUNMCKON MAaTEMaTU4YECKOW IIKOJIBI,
K UCITOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYTrUX HayKax U MPUKIAJHBIX cepax.

I'pasknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K  BBIMOJIHEHUIO OOS3aHHOCTEW TIpaXKJaHMHA M peaju3aliu ero Ipas,
NpPEJCTaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHUPOBAHUS pPa3IMYHBIX CTPYKTYp,
SBJICHUH, TMPOLEAYyp TpaxJaHCKOro oOiecTBa (BBIOOPHI, OMNPOCHI M TMp.); TOTOBHOCTBIO K
OO0CYXXJIEHUIO STHUYECKHX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUUN
HayKH, OCO3HAHUEM BaXHOCTH MOPAIbHO-ITHYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO.
TpynoBoe BocnnuTaHue:

YCTAaHOBKOM Ha aKTMBHOE YYacTHME€ B pEIIEHUM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOn
HAIpPaBJIEHHOCTH, OCO3HAHHWEM BaYKHOCTH MaTeMaTHYEeCKOro 0Opa3oBaHUsl Ha MPOTSXKEHUUM Bcel
KHU3HHU JUISL YCTICHIHOM NMpo]ecCHOHANBHOM NEATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM HMHIAMBUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.

JCTeTHYEeCKOe BOCIIUTAHHE:



CITOCOOHOCTBIO K 3MOIMOHAIBHOMY M ICTETHUYECKOMY BOCTIPHUSTHIO MATEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHUN, pacCy>KICHUI; YMEHUIO BUACTh MATEMaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOT0 MO3HAHUA:
OpHUEHTAIINEH B JACSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJOBEKA, MPHUPOABI M OOIIECTBA, NMOHMMAaHUEM MaTEeMaTHYECKOU
HAyKH Kak c(ephl 4eTOBEUECKOM NeATEIILHOCTH, TANOB €€ Pa3BUTHS U 3HAUUMOCTH IS Pa3BUTHS
[IMBWJIM3AIIMH; OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU W MaTEMaTHYECKON KYJIbTYpPOH KaK CPEICTBOM
MO3HAHUS MUPA; OBJIAJCHUEM IPOCTEUIITUMU HAaBBIKAMH HCCIIEIOBATEIHLCKON ACSTEIHHOCTH.
dDu3nveckoe BOCNUTaAHNE, ((OPMUPOBAHUE KYJIbTYPbI 310POBbsl H IMOIIHOHAIBHOTO
Os1aromosyqusi:
TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAHWS B HMHTEpPECaX CBOEr0 3JI0POBbS, BEICHHS
3I0pOBOTO 00pa3a >KM3HH (30pOBOE MUTaHHE, COATAHCUPOBAHHBIA PEXKHUM 3aHSATHUH U OTABIXA,
peryisapHas (u3MdYecKas aKTUBHOCTB); C(HOPMHUPOBAHHOCTHIO HaBbIKa peIICKCUHU, MPU3HAHUEM
CBOETO MMpaBa Ha OMIMOKY U TAKOTO JKe TpaBa JPyroro 4eI0BeKa.
9Ko0J0rnYecKoe BOCIUTAHNE:
OpUEHTAIlel Ha MPUMECHCHHE MATeMAaTHUECKUX 3HAaHWUU I pelmIeHus 3amad B 00JacTu
COXpPAaHHOCTH OKpYXalomel cpeapl, IUIAaHUPOBAHHUS TIOCTYIKOB M OIEHKHM HMX BO3MOKHBIX
MOCJICJICTBUM JUIsI OKPYXKAIOWIEH Cpelbl; OCO3HAHUEM TIJ100aJbHOTO XapakTepa SKOJOTHYECKHX
npo0JieM U MyTeil UX peleHusl.
JInuHOCTHBIE Pe3y/IbTaThl, 00eceYUBAIOIIHNE AJANTANHIO 00YYAKOIIErocs K M3MEeHAIIUMCSI
YCJIOBHSIM COUMAJIbHOM M NPUPOJAHOM Cpelbl:
TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHSI CBOEH
KOMIETEHTHOCTH 4Yepe3 MPAaKTHYECKYIO IESTeNbHOCTh, B TOM YHCIE YMEHHE YYUTHCA Yy APYTUX
JOJIel, MpuoOpeTaTh B COBMECTHOM JESATEIHLHOCTH HOBBIC 3HAHHWS, HABBIKK U KOMIIETCHIIMHM W3
OTIbITA IPYTHX;
HEO0OXOAMMOCTHIO B (DOPMUPOBAHUHN HOBBIX 3HAHUM, B TOM 4YuCie (HOPMYJIUPOBATH UJICU, TIOHITHSI,
TUIIOTE3bl 00 O0OBEKTaX W SABJICHUSAX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATh JC(PUITUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOMUA KOHTPMEp, KOPPEKTHUPOBATh NPUHUMAEMBIC PEUICHUS U JEHCTBUS,
(dbopMyIUpPOBAThH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeqMeTHbIE Pe3yJIbTaThl OCBOCHHUS MPOrpamMMbl y4eOHOTO mpenMera «MaTemaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM  VHUBEPCATIbHBIMU no3HABAMENbHBIMU oelicmseusamu,
VHUBEPCATbHBIMU ~KOMMYHUKAMUBHBIMU  OClICEUAMU U VHUBEPCATbHLIMU  PeyIAMUGHBIMU
oelicmeusimu.

1) Ynuseepcanvnvie noznasamenvmvie Oeticmseusi obecneuusarom Gopmuposanue 06aA308bIx
KOZHUMUBHBIX NPOYECcco8 00YyHarowmuxcs (0ceoenue Memooo8 NO3ZHAHUSL OKPYICaoujeeo Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008amMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuet).
ba3zoBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIE NPH3HAKM MaTEMAaTHUYECKUX OOBEKTOB,
MOHSITUI, OTHOIICHUN MEXTy MOHATUSAMU; (OPMYIUPOBATH OMPEEICHUs TOHITHIA; YCTaHABIUBATh
CYIIECTBEHHBI MPU3HAK KiIaccU(DHUKAIMK, OCHOBAHHS JUIsi OOOOINECHUS W CpPaBHEHUS, KPUTCPUHU
MPOBOAMMOTIO aHAIIN34,

. BOCIIPUHUMATh, (OPMYJIHpPOBaTh M NPEOOpPa3OBbIBaTh CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIC, YACTHBIE U 00ILKE; YCIOBHBIE;
. BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTHBOpeuHs B (hakTax,

JAHHBIX, HAONIOJEHUAX W  YTBEpXKICHHSX; MpeanaraTb  KPUTEPUH IS BBIABICHHSA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

= JienaTh BBIBOJBI C HCIHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUeHHUH 110 aHAJIOTUH;
o pa3buparb J0Ka3aTeabCTBA MAaTEeMAaTHUYECKUX YTBEPXKACHUH (TMpsAMbIe U OT MPOTHUBHOIO),

MMPOBOAUTH CaMOCTOATCIIBHO HECIOXKHBIC NOKA3aTCIbCTBA MATEMATHUYCCKUX CbaKTOB, BBICTpanBaTh
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apryMeHTaIlil0, TPHUBOAWTH TPHUMEPhl W  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHHS;

. BBIOMPATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOUPATH HAUOOJIEE OIXOASIIHI ¢ Y4ETOM CAMOCTOSTEIBHO BBIJCICHHBIX KPUTECPHUEB).

Ba3oBrble ucciaenoBarejLCcKue AeiiCTBUA:

" UCIIOJIb30BaTh BOIMPOCKHI KaK MCCIEAOBATEIHCKUH WHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATH
BOIPOCHI, (PMKCHPYIOIIKE MPOTUBOPEUHE, MPOOJIEMY, CAMOCTOSTEIILHO YCTaHABIMBATh HCKOMOE U
naHHOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHCE,

. IPOBOJAMTh [0 CAMOCTOSTEIBHO COCTABJIICHHOMY IUIAHY HECIIOXKHBIM 3KCICPUMEHT,
HEOOJBIIIOE HCCIICIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOrO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

" CaMOCTOSTENILHO (POPMYITUPOBATH OOOOIICHHUS W BBIBOJBI MO Pe3yJbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUS, UCCIICOBAHMS, OICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHHI;

. IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCA, a TAKKE BBIIBUTaTh MPEAMOIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmaumeii:

. BBISIBIISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OPMALNH, JaHHBIX, HEOOXOIUMBIX JUIS
pELIeHMs 3a1a4H;

. BBIOMpPATh, aHAJTU3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HWH(POPMALUIO
pa3IMYHBIX BUJOB U (DOPM MpE/ICTABICHHUS,

. BBIOMpaTh (opMy TpeAcTaBiIeHHUs WHGPOPMAIMK U HUIIOCTPHPOBATH pElIacMble 3a/aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

. OLICHUBATh HAAEKHOCTh HMH(OPMAIMHM IO KPUTEPHUSAM, MPEIUIOKEHHBIM YUYUTEIeM WIH

C(OPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

2)  Vuueepcanvhvie KOMMYHUKAMUBHbBIE Oelicmeusi 00ecneuusaom coopmMupo8aHHoOCmyb
COUUAJIbHBbIX HABbLIKOB o6yqai0u;uxc;z.

Oomenue:

. BOCIIPUHUMATh M (POPMYJIUPOBATh CYKICHHS B COOTBETCTBUU C YCJIOBUSIMH W LEISIMH
O6IlI€HI/IFI; SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TOLIKy 3pCHI/I$I B YCTHBIX N IIMCBMCHHBIX
TEKCTaXx, IaBaTh IMOSICHEHUS 110 X0y PEIICHHS 33]]a4i, KOMMEHTHPOBATH TIOJYYCHHBINA Pe3yJIbTaT;,

. B XO7¢ OOCYXIEHHS 3a/JaBaTh BOMPOCHI 1O CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOICMEI,
pemaeMoil 3aJayu, BBICKA3bIBaTh HJEU, HAICICHHbIE HA TMOUCK PEIIEHUs; COMOCTaBISATh CBOU
CYXKICHHSI C CYXJCHHUSIMU APYTUX YYACTHHUKOB JAMAJIOra, OOHAPYKMBATh pPa3IMYMe U CXOJCTBO
MO3UINI; B KOPPEKTHOU (hopMe (HOpMyIHpOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

" HpeI[CTaBJ'IHTI) pGSYJ'H)TaTI)I peHleHI/Ifl 3a1a4u, 3KCHepI/IM€HTa, HUCCJIICAOBaHUA, npoeKTa;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIUICHUS C YYETOM 3a/1ay MPE3eHTAllMu U 0cOOEeHHOCTE!
ayJTUTOPUH.

CoTpyaHun4ecTBo:

. MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYAIbHON pabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHIeCKIX

- 3aa4; HpHUHUMATbL LOCJIb COBMECTHOU ACATCIIBHOCTH, IUIAHUPOBATH OPraHU3anuro

COBMECTHOM paloThl, pacmpeneniTh BHIbl padOT, JOroBapHBaThCs, OOCYXJaTh Hpolecc Hu
pe3yabTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

o y4acTBOBaTh B TPYNNOBBIX (hopMax paboThl (0OCyXkaeHus, OOMEH MHEHHMSMH, MO3TOBbIE
IITYPMBI U JIp.); BBITIOJHATH CBOIO YacTh pabOTHl U KOOPAWHUPOBATH CBOM JICHCTBHSI C JAPYTHMH
YJIeHAMH KOMAaHJbI; OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUsM,
cOpPMYITHPOBAHHBIM YYaCTHUKaMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuenvie Oeticmeus obecneuusarom @GOpMUPOSAHUE CMbLCIOBHIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranmu3anus:

. CaMOCTOSITENIbHO COCTABIIATH IUIaH, aJITOPUTM pEIIeHMs 3aJauu (WM €ro 4acTh), BEIOUpATh
crnoco0 pemeHuss ¢ y4€TOM HUMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW WH(POPMAIIHH.



CaMOKOHTPOJIb:

- BIIQJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3ylibTaTa pPelieHUs
MaTeMaTHYeCKOM 3a7auM;

= HNpEABUIETE TPYOHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPH PELUICHUHM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

. OLICHUBATh COOTBETCTBHE pe3yJbTaTa ACSITENbHOCTH IOCTAaBICHHOW €M U YCIOBHSIM,
O6’b$ICH$ITb MNPUYIUHBI JOCTHXXCHUSA WM HCOOCTUIKCHHUA LECJIN, HAXOJAUTH OH_II/I6Ky, AaBaTb OLCHKY
IpUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOUEN ITPOT' PAMMBI KYPCA
OcBoenne ¢axkyabTaTUBHOTO Kypca «MareMaTHUeCKuil NPaKTUKyM» JOJDKHO O0ecreunBaTh
JOCTH)KEHUE CIIEIYIOLNX IPEIMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB!

Yuciia 1 BLIYMCICHUA

- BeinonHATe, coderas yCTHbIE M INHUCbMEHHbIE NPHUEMBI, apudMeTHUecKue IEHCTBHS ¢
palOHAIbHBIMU YHCIIAMHU.

- HaxonuTh 3Ha4yeHHs UUCIIOBBIX BBIPRKEHUH; NPUMEHATh Pa3HOOOpPa3HblEe CIOCOOBI U
npuéMbl  BBIYMCICHUS 3HAUEHWH JAPOOHBIX BBIPAKEHHM, COAEPKAIIMX OOBIKHOBEHHBIC U
NeCATUYHbIE JPOOH.

- [Tepexoauts OT OxHOW (OPMBI 3aIHCH YHCENT K Ipyroil (mpeoOpa3oBBIBaTh NECITUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYI, B 4YaCTHOCTU B OECKOHEUYHYIO
JECSTUYHYIO 1pO0B).

- CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAJIBHBIE Yynciia. - OKpYIJIATh YHUCIa.

- BbINOMHATE NPUKHUIKY W OLICHKY pe3yJbTaTa BBIYMCIICHWM, OLIEHKY 3HAYCHUN YHUCIIOBBIX
BBIPKEHHUM.

- BpINOIHATE JENCTBUA CO CTENEHSAMH C HATypaJbHBIMU IIOKA3aTEIAMH.

- [TpyMeHATh NPU3HAKU JEITMMOCTH, PA3JI0OKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

- Pemlate 1npakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUUOHAIILHOCTBIO BEJIMYKH, NPOLIEHTAMHU; UHTEPIIPETUPOBATh PE3YJIbTaThl PELICHUs 3a1a4 C
y4€TOM OTpaHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

- Hcnonp3oBath anredpandyeckyro TEPMUHOJOTUIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoLecce
OCBOCHMS y4yeOHOT0 MaTepuania.

- HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

- BeinonHATe npeoOpazoBaHMs LEOr0 BBIPRKEHUS B MHOTOWIEH MPHBEIEHHUEM MOJOOHBIX
CJIaraeéMblIX, paCKpbITHEM CKOOOK.

- BBINIONIHATE YMHOXKEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOIOYJIE€HAa Ha MHOIOYJIEH,
IPUMEHSTH (OPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

- OcCylecTBISATh PA3/I0KEHHNE MHOTOYJICHOB Ha MHOMKHUTENIM C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKHM OOILEero MHOXHUTEINs, TPYNIUPOBKU CIAraeMblX, MPUMEHEHUs (QOopMyJ COKpaIIEHHOTO
YMHOKEHHS.

- [TpumensTh mnpeoOpa3zoBaHUs MHOTOUWIEHOB JUIsl PpELICHHWs pa3JIMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 peaabHON PAKTUKH.

- Hcnonp30BaTh CBOWCTBA CTENEHEN C HAaTypaJbHBIMHU IOKa3aTeIsIMU ISl IPeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUs1 M HEpaABEHCTBA

- Pewate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IPUMEHAA IIpaBUia Iepexona OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIBHOMY eMy. IIpoBepATh, ABIISIETCS JIM YUCIO KOPHEM YPaBHEHUSI.
- [TpumeHsTH rpaduyeckre METOIbl IPU PELICHUHN JIMHEHHBIX YPABHEHUH U UX CUCTEM.

- [TonGupath mpuMepsl Map Yuce, SBISIOMIMXCS PEelIeHHEeM JIMHEHHOTO YPaBHEHUS C BYMsI
[IEPEMEHHBIMHU.

- Ctpouth B KOOpPAMHATHOW IUIOCKOCTH TpauK JMHEHHOrO0 YypaB HEHUS C JABYMs
HePEMEHHBIMU; MOJIB3YSCh IPpauKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHUSI.

- Pemathb cuctembl ABYX JIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMHU, B T.4. TpaduUeCKH.



- CocTaBisiTh W pellaTh JMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHWHBIX YpPaBHEHHH IO
YCIIOBHIO 3aJa4yd, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a7auyd MOJIyYCHHBIN
pe3ynabTar.

Koopaunartsl u rpaduxn. @yHkuuu

- N3o00paxkath Ha KOOPAMHATHOW TIPSIMOW  TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUChIBaTh YWCIOBBIE MPOMEKYTKH Ha
anredpandeckoMm s3bIKe.

- OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH 10 33JaHHBIM KOOPJAMHATAM; CTPOUTH
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh TpaduK GYHKIUUA Y = *X*.

- OnuceiBaTh € MOMOLIBI0 (GYHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMM:
CKOPOCTb, BPEMsI, pPAcCTOSIHME; II€HA, KOJUYECTBO, CTOUMOCTb; IPOM3BOJUTEIBHOCTb, BpPEMS,
00BEM paboTHI.

- HaxonuTh 3HaueHne QyHKIMU 1O 3HAYEHUIO e€ apryMeHTa.

- [Tonumate rpaduyeckuii cnocod mpeacTaBieHUs M aHanu3a WHGOpPMALWU; U3BJIEKATh U
HUHTEPIPETHPOBATH MHPOPMAIUIO U3 TPA()UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.
I'eomeTpust

. PacrioznaBath W3y4eHHBIE TeOMETPUYECKHE (UTYpBI, ONPENeIsTh WX B3aUMHOE
pacrosoxeHue, u300paxarb reoMeTpUYecKrue GUryphl; BBHIIIOJHATD YEPTEKU MO YCIOBHIO 3a/1a4H.
W3mepsaTh nuHEHHBIE W YIJIOBBIC BEJIWYMHBI. Permarh 3aadyu Ha BBIYMCIICHHE IJIMH OTPE3KOB H
BEJIMYMH YIJIOB.

. Jenate TpyOyi0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B PEAIbHOM KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl 3TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

. Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1a4aM.

. Ilonb30oBaTbcsd MNpU3HAKAMHU PaBEHCTBA TPEYIOJIbHUKOB, MWCIIOIb30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

. IIpoBOAUTE JIOTMYECKUE PACCYKICHUS C UCIIOIB30BAHUEM T€OMETPUYECKUX TEOPEM.

. Ilonb30BaTbcs INpPU3HAKAMU DPABEHCTBA IIPAMOYIOJIBHBIX TPEYIOJbHUKOB, CBOWCTBOM

MEUaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSAMOYrOJIBHOIO TPEYrOJbHUKA, B PELICHHUU
r€OMETPUUYECKHX 3a/1au.

. OnpenensaTh MapalieIbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00Opa3yeT ¢ HUMHU
cekymasi. OnpenensaTh MapauieTbHOCTh MPSAMBIX C MOMOIIBI0O PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSAMOIL 10 TOUEK Apyroi mpsiMoi. ® Pernars 3a1aun Ha KJeT4aToil Oymare.

= [IpoBOUTH BBIYUCICHUS ¥ HAXOJAWTh YHUCJIOBbIE W OYKBEHHBIE 3HAYCHHUS YIJIOB B
F€OMETPUUYECKHUX 337a4yax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTI'OJIbHUKOB,
CBOMCTB yTJIOB, 00pa30BaHHBIX MIPH MEPECECUCHUH BYX MapaUIeIbHBIX MPSIMBIX CeKyliei. Pemars
MpaKTUYECKHE 3a7a4l Ha HaX0KJIEHHE YTJIOB.

= Bnaners moHsATHEM T€OMETPUUYECKOTO MECTa TOUEK. YMETh OMpPEACIISITh OUCCEKTPUCY yria
Y CEepEeIMHHBINA NEPIEHANKYIISAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK.

. DopMynHpOBATh ONpPENENEHUsS OKPYKHOCTH M Kpyra, XOpJbl U JuaMeTpa OKpPYKHOCTH,
MOJIb30BaThCS MX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPU PEUICHUH 3a]1a4.

. Bnanete MOHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY)KHOCTHU, YMETh HAXOAUTh €€
neHtp. [lomp3oBatrhesi akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA MEPECEKAOTCS B
OJIHOW TOYKE, U O TOM, YTO CEpPEAVHHBbIE MEPIEeHIUKYISAPbl K CTOPOHAM TPEYTrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

. Biagers MOHATHEM  KacaTelIbHOM K  OKPY)KHOCTH, IIOJB30BAaTbCsl TEOPEMOU O
NEPIEHANKYIISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEAEHHOTO K TOUKE KACAHMUS.

. Ilonb30BaTbcsd  NMPOCTEHIIMMU  T'€OMETPUYECKMMH  HEPAaBEHCTBAMH, I[IOHMMAaThb MX
MIPaKTHYECKUM CMBICII.

- IIpoBOIUTE OCHOBHBIE NT€OMETPUUECKUE ITOCTPOCHUS € IIOMOILBIO LIUPKYJIS U TUHEHKH.
COJEPKAHUE

Kypc paccuntan Ha 344. BxiIrOYeHHBIM B IpOrpaMMy Marepuail MpPEeaIoyaraeT MOBTOPEHHUE U
yIIIyOJIeHHE CIEAYIOUINX Pa3/IeIoB MAaTEMAaTUKH:
Aunredpa



Yuciia 1 BbIYMCTICHUS

Payuonanvuvie yucna

JpoOu OOBIKHOBEHHBIC U JECATUYHBIC, MEPEXO0Jl OT OJHOM (OPMBI 3aMHMCH APOOEH K APYroi.
[lonsTHE palMOHANBHOIO YMCIA, 3aIUCh, CPABHEHUE, YNOPAJOYMBAHUE PAllMOHAIbHBIX YHCEIN.
Apudmerndeckue NeUCTBUS ¢ pallMOHAIBPHBIMUA YUCIaMH. Pemenne 3a1ay u3 peaqbHONW MPAKTUKH
HA YacTH, Ha JPOOH.

CreneHp ¢ HaTypajbHBIM IIOKa3aTeJeM: OIpelesieHHe, NpeoOpa3oBaHNUEe BBIPAKEHUII Ha OCHOBE
OIpeziesIeHus, 3a1IUCh OOJIBIINX YUCEIL.

ITponeHTsl, 3anKCh IPOLIEHTOB B BUJE APOOH U JApoOM B BUJAE NPOLIEHTOB. Tpu OCHOBHBIE 331a4M
Ha MPOLIEHTHI, pEICHNE 3a/a4 U3 PeaIbHOM MPAKTUKH.

[TpuMeHeHNEe TPU3HAKOB AE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B T.4. IpsiMasi U 0OpaTHas MPONOPLMOHATBHOCTH.

Anredpanyeckue BbIpaKeHUs

IlepemeHHbIE, 4YKCIIOBOE 3HAYECHHE BBIPAKEHUS C MEPEMEHHOW. JlONMyCcTUMbIE 3HAYCHUS
nepeMeHHbIX. IIpeacraBieHne 3aBUCMMOCTH MEX]ly BEIMUMHAMU B BUJE (opMyiibl. Beruncienus
o popmymnam.

[IpeoOpa3oBanue OYKBEHHBIX BBIPDAKEHHMH, TOXKJIECTBEHHO paBHbIC BBIPAXKEHHUs, IpaBUIIa
npeoOpa3oBaHusl CyMM M MPOU3BEACHUH, MPaBUiIa PACKPBITHS CKOOOK M MPUBEACHUS MOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTeeM.

OpnowieHsl u MHoOrowieHsl. CreneHb MHorouwieHa. CiokeHue, BBIYMTAHUE, YMHOMKEHUE
MHOrO4JI€HOB. POpMyJibl COKpAIlEHHONO YMHOXKEHHUS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHust

VYpaBHeHHe, KOpeHb YpaBHEHHs, IIpaBUja IpeoOpa3oBaHUs YpPaBHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUM.

JIuneiiHOE ypaBHEHHME C OJHON NEPEMEHHOW, YMCIO KOPHEW JMHEHMHOIO ypaBHEHUS, pELICHHE
JUHENHbIX ypaBHeHUH. CocTaBieHHE ypaBHEHU 10 yCIOBUIO 3a7auu. PelieHue TeKCTOBbIX 3a1ay
C TIOMOILBIO YPABHEHUH.

JluneliHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByX JTMHEHHBIX ypaBHEHUN
C IByMsl IlepeMeHHbIMU. Perienne cucteM ypaBHEHHH criocoOOM MOJICTAHOBKHU.

[Ipumeps! penieHns TEKCTOBBIX 3a1au ¢ IIOMOIIbIO CUCTEM ypaBHEHUI.

Koopaunartel u rpaguxkn. @yHkuun

Koopaunara toukn Ha npsmoil. UucnoBsle mpoMexyTKH. PaccrosHue Mexay IBYMsI TOYKaMH
KOOPJAMHATHOU IIPSAMOM.

[IpsimoyronpHast cucrema koopawHat, ocu OX m Oy. AlGcmmcca W OpAMHATA TOYKH Ha
KoopanHaTHOM 1iockoctu. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UYrteHue rpadukoB
pEaTbHBIX 3aBUCUMOCTEMN.

[Tonstue Qynkuuun. I'papux ¢ynkumu. CpoiictBa QyHKkiuil. JluneliHas QyHkuus, e€ rpadux.
I'padux pynkmuum y = Ixl. I'paduueckoe pereHne TUHEHHBIX YpPaBHEHHUW U CUCTEM JIMHEHHBIX
YpaBHEHUM.

I'eomerpus

Havansnpie mnonsTHA TreoMerpun. Touka, mnpsmas, OTpPe30K, Jyd. Yroia. Buael yrios.
Beprukansaele 1 cMexHBIE YIUIBL. buccekTpuca yria. JlIomaHas, MHOroyrojsHuK. IlapannensHocTs
Y NIEPIEHANKYIIIPHOCTD IPSIMBIX.

Tpeyronsuuk. Bbicota, Menmana, OuccekTpuca, HX CBOHCTBa. PaBHOOenpeHHBIH U
PaBHOCTOPOHHUI TPEYroabHUKU. HepaBeHCTBO TpEyroJbHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.
CBoiiCcTBa M NPHU3HAKM MapauleNbHBIX NpsAMbIX. CymMMa yrioB TpeyrojbHHMKA. BHemHue yrisl
TPEYrOJIbHUKA.

[IpsMoyronbHbli  TpeyrodpHUK. CBOMCTBO  MEOMaHbl  MPSMOYTOJIBHOTO  TPEYrOJIbHHKA,
NpOBEAEHHOW K  runoreHy3e. [IpusHaku paBeHCTBAa  MPSIMOYIOJBHBIX  TPEYTOJIbHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°,



HepaBeHCTBa B TeOMETpHH: HEPABEHCTBO TPEYrOJIbHHUKA, HEPABCHCTBO O JUIMHE JIOMaHOH, TeopeMa
0 0oJbIIeM yriie U OoJblIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAS.

OnucarejibHAs CTATHCTHKA.

[IpencraBienue NaHHBIX B BHAE TaOMHI], auarpamm, rpaduxoB. 3arnojgHeHHE TaOIul, YTEHUE U
MOCTPOCHUE AWarpamMMm (CTONOYATBIX W KpPYroBbix). UTeHHe TpadMKOB pealbHBIX MPOIECCOB.
W3Bneyenne nudopmanuy U3 guarpamm U TabIull, UCIOIb30BaHUE U HHTEPIIPETALINS JaHHBIX.
OmnwucarenpHasi CTaTUCTHKA: CpeaHee apu(MeTHdyeckoe, MeauaHa, pasMmax, HauOoibliee u
HauMeHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX NaHHBIX. [IpuMepsl cinydaifHONH N3MEHYHBOCTH.

Benymue meroabi:

. CJIOBECHBII (JIEKIIHS, 00bSICHEHUE AITOPUTMOB pEIlIeHHUs 3ajaHuil, Oecenna, AUCKyccus);

. HATJISIAHBIA — (IEMOHCTpAlysl  HAaTypalIbHBIX ~ OOBEKTOB,  IPE3CHTAIUH  YPOKOB,
BU1IeO(UITBLMOB, aHUMaIi, (hoTorpaduii, Tadumil, cxem B 1udpoBom dopmare);

. YaCTUYHO-TIOMCKOBBIM, TIIOWCKOBBIM, TPOOJEMHBIH (OOCY)KIEHHE TIyTeH peIICHHs

npoOJIeMHOI 3a/1a4); ® TPAKTUIECKUH.

@DopMbl 00y4eHHS:

. KOJUIEKTUBHBIE (JIeKIus, Oecena, JUCKYCCUsl, MO3TOBOM IITYpM, OOBSICHEHHE U T.I1.);
srpymnmoBkie (06cykIeHne MpodIeMbl B IpyNax, peluieHue 3a1a4 B mapax u T.11.);
. WHIUBUIyaJIbHBIC (MHANBUIyaJIbHASI KOHCYJIbTAIMs, TECTUPOBAHUE U JIP).

OcHOBHBIE CpeIcTBa 00y4YeHMs:

. AIEKTPOHHBIC y4eOHbIE TOCOOUS;

. TEOPETUYECKHE MaTEePHAJIbl B 3JICKTPOHHOM U IIeYaTHOM (opmare;

. BUJCODHIIEMBI, aHUMAIUU, TAOJIMIBI, CXEMbl, MATEMaTUYCCKHEC MOJCIU B 3JIEKTPOHHOM
dopmare;

. pa3IUYHBIE BapHAHTHI KOHTPOJIBEHO-MU3MEPHUTEIbHBIX MaTepuanoB OI'D mo maremarwke B

QJICKTPOHHOM H II€YaTHOM BHUIAX.
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