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Hosacnumenvnasa 3anucka.

Hannast paboyasi mporpaMMa COCTaBJICHA C IEIbI0 TUTAHUPOBAHUS, OPTraHU3alliN, KOPPEKIIUU U YIIPABIICHUS YICOHBIM MTPOILIECCOM IT0 U3YUEHUIO
y4eOHOTO npeaMera «MaremaTruka»
B 9 xiaccax 'bOY COII um.H.C.Joposckoro c.ITogbensck B 2020-2021 yaebHOM TOTY.

HopMaTuBHO-IpaBOBBIE JOKYMEHTbI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padoyasi nporpamMma:
1. ®enepanproro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanum,

2. ®denepanabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOIO CTaH apTa OCHOBHOTO O0IIEro o0pa3oBaHwMs, YTBEPKICHHBIM MPUKa30M MUHHCTEPCTBA
obOpazoBanus u Hayku Poccuiickoit @enepanmu ot 17 nexadps 2010 r. N 1897 (manee — ®I'OC ocHOBHOTO 00111eTO 00pa30BaHMs);

3. Vcraa 'BOY COI um.H.C.lopoBckoro c.ITonoenbek;

4. VYue6noro miana '6OY COIL um.H.C.Hoposckoro c.ITogbenbek Ha 2020-2021 yaeOHBINH TOT;

5. OcHoBHO¥ o0pa3zoBarensHOM TporpamMmMbl ['BOY COIIL um.H.C. Joporckoro c.ITogbenbck Ha 2020-2021 yueOHbIiH TO/I.

Kypc anrebpsr 9 knacca siBnsercss 06a30BbIM 1T MaTeMaTHYECKOTO OOpa30BaHHS W PAa3BUTUS INKOJBHUKOB. AJreOpandecKue 3HaHHWS U YMCHHS
HEOOXOUMBI JIJIS1 U3YyYCHUSI TEOMETPHH, anreOpsl 1 MaTemMaThudeckoro aHanmsa B 10-11 kmaccax, a TakKe CMEXHBIX JUCITUTIINH.

[IpakTueckas 3HAYMMOCTH IIKOJIBHOTO Kypca aiareOpel 9 Kimacca COCTOUT B TOM, YTO NPEAMETOM €€ HM3YUCHHUs SIBIISIOTCS KOJUYCCTBEHHBIC
OTHOIIIEHUSI U TIPOIECCHl PEATHPHOTO MHpA, OMUCAHHBIE MATEMaTHYECKUMH MOJIEIsIMU. B coBpemMeHHOM OOIIecTBE MareMaTrhdeckas MOATrOTOBKa
HeoO0XouMa KaKI0MY YeJIOBEKY, TaK KaKk MaTeMaTHKa IMPUCYTCTBYET BO BCeX cepax uyeIoBEUECKON ACSITEIHPHOCTH.

OnHO# W3 OCHOBHBIX IIENICH M3YydeHHUs anreOpbl SBISETCS Pa3BUTHE MBIIMUICHHUS, MPEXKIE BCero GopMUpoBaHHE aOCTPaKTHOrO MbINUICHHS. B mporecce
u3ydeHus: anreOpbl GOPMHUPYETCs IOTHIECKOE M AITOPUTMHUYECKOE MBIIIICHHE, a TAK)KE TaKUE Ka4eCTBA MBIIUICHHS, KaK CHJIa U_T'HOKOCTh, KOHCTPYKTHBHOCTDh U
KPHUTHYHOCTD. J[JIS afanTaiul B COBPEMEHHOM HH()OPMAIIMOHHOM OOIIECTBE BaKHBIM (PAKTOPOM SABJISETCS (DOPMHPOBAHHE MATEMATHIECKOrO CTHIIA MBIILICHHS,
BKJTFOUAIOIIETO B ce0sl MHAYKIWIO W JACAYKIHIO, 0000IIeHNEe W KOHKPETH3AIMio, aHaJli3 W CHHTE3, KIACCH(UKAIMI0 W CHCTEMAaTH3alHni0, adCTparupoBaHuE U
AHAJIOTHIO.

OOyuenne anrebpe maéT BO3MOXKHOCTh INKOJBHUKAM HAYYUTHCS IUIAHHPOBATH CBOK JIEATEIbHOCTh, KPHUTHYECKH OIIEHHBATh €€, MPUHUMATh
CaMOCTOSITEIbHBIC PEIICHHS, OTCTAMBATH CBOU B3TJISbI U YOCKICHHSL.

B mportecce u3ydeHust aareOpbl MIKOJBHUKH YYaTCS W3J1araTh CBOM MBICIH SICHO M HMCYEPIIBIBAIOIIE, MPHOOPETAIOT HABBIKH YETKOTO M I'PAMOTHOIO
BBIMTOJTHEHHSI MATEMATHYECKUX 3aITHCEH, IPU 3TOM MCIOJIb30BAHHE MATEMATHYECKOTO SI3bIKA MMO3BOJISICT PA3BUBATh Y YUAIMXCS IPAMOTHYIO TMCbMEHHYIO M YCTHYIO
pedb.

3HAKOMCTBO C UCTOPHEH PAa3BUTHS anreOpbl Kak HAYKH (GOPMHUPYET Y yUaIUXcsl MPeICTaBIeHNE 00 anredpe Kak 4acTH O0IIeYeIOBEYECKON KYIbTYPHI.

3HAYUTENBHOC BHUMAHUE B M3JIOKCHUHM TEOPETHUECKOr0 MaTepuaia Kypca YyJAeNsercs ero MOTHBAIMU, PACKPBITHIO CYTH OCHOBHBIX IMOHSATHH, WICH,
MeronoB. OOydeHHEe MOCTPOCHO Ha 0a3e TEOpUU pa3BUBAIOIIEr0 OOYUYEHHS, 4YTO JOCTUTAeTCs OCOOCHHOCTSMH H3JIOKEHHUS TEOPETHYECKOro MaTtepuaia H



yIpaKHEeHUSIMU Ha CpaBHEHHE, aHalli3, BBIJCICHUE TJaBHOTO, YCTAHOBIIGHHE CBsi3el, Kinaccu(uKanuio, 00o0meHrne u cucreMaTu3anuio. Ocod0 aKIeHTHPYIOTCS
COZiep)KaTeNbHOE PACKPBITHE MaTeMaTHYeCKUX MOHSATHH, TOJIKOBAaHWE CYLIHOCTH MAaTEeMaTH4YeCKUX METOJOB, M O0JacTH HMX HPUMEHEHHS, JEMOHCTpaLUs
BO3MOXHOCTU TPHUMEHEHHs TEOPETUYECKUX 3HAHUM IJsl PElIeHHs Pa3HOOOpasHBIX 3ajad IMPHUKIAIHOTO XapaKTepa, HampuMep peElIeHHEe TEeKCTOBBIX 3ajad,
JCHEeKHBIX U MPOLEHTHBIX PacyeroB, YMEHHE MOJb30BATHCS KONMYECTBEHHOW HMH(OpManuel, mpeacTaBIeHHON B Pa3IUYHBIX (OpMax, yMEHHE YUTaTh rpaduKu.
Oco3Hanne 00IIero, CylmeCTBEHHOTO SIBJISIETCSI OCHOBHOM 0a30i Ui pellieHust ynpaXHeHWH, BakHO NpUBOAMTH JAeTalbHBbIC MOSCHEHUS K PEHICHUIO THIIOBBIX
ylpa)xxHEeHUH. DTUM pacKpbIBaeTcs CyTh METO/a, OAX0/a, peAIaraeTcs allfOPUTM WM IBPUCTHYECKAst CXeMa pellleHus YIpakHEHUH onpeneaEéHHOro THIa.

Oobwan xapakmepucmuka yueonozo npeomema «Anzeopa»

Anrebpa Kak cofepKaTelbHbIIl KOMIOHEHT MaTeMaTH4eCKOro 0Opa3oBaHMs B OCHOBHOM IIIKOJIE HalleleHa Ha (hopMHUpOBaHHE MAaTEMaTUYECKOro anmnapaTa Juis
pelIeHus 3aa9 U3 MaTeMaTHKH, CMEXHBIX ITPEJAMETOB, OKPYXKAIOMIeH peaTbHOCTH. SI3bIK anreOphl MOAUYepKHBAET 3HAUEHHUE MAaTEMAaTHKN KaK SI3bIKa JIJIS1 TIOCTPOCHUS
MaTeMaTHYeCKUX MOJENel, MPOIECCOB W SBJIEHWU peanbHOro mupa. OMHOW M3 OCHOBHBIX 3a/1ad HM3YYEHHS anreOphl SBISETCA Pa3BUTHE aJITOPUTMUYECKOTrO
MBIIIUICHHS], HEOOXOJMMOro, B YAaCTHOCTH, JUIsl YCBOGHUS Kypca WH(OPMATHKH; OBJIQJICHME HAaBBIKAMH JCAYKTHBHBIX paccyxieHuit. [IpeobpazoBaHue
CHUMBOJINYECKUX (POpM BHOCHT CBOU crielU(rUecKuil BKIaJ B pa3BUTHE BOOOPaXKeHMs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUYecTBY. Jpyroil BaxkHOU 3amayeit
W3Y4YEeHUs aNreOphl SBISETCS TIOydeHre NIKOIbHUKAMU KOHKPETHBIX 3HAHUH 0 PYHKIMSAX KaK BayKHEHIIEH MaTeMaTHIeCKOW MOJIEIH JUIS OITMCAHMS U HCCIICIOBAHHS
pa3HOOOpa3HBIX MPOLIECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, 3KCIIOHEHIIMAJIBHBIX, IIEPUOANYECKUX U Ap.), AT (HOPMUPOBAHUS y ydyalllUXcs MPEICTaBICHUN O
pPOIM MaTEMAaTHKHU B PA3BUTHH IUBUIN3ALNA U KYJIbTYPBIL.

OJeMeHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSTHOCTEH CTAHOBSITCS 00s3aTENbHBIM KOMIIOHEHTOM ILIKOJILHOI'O 00pa30BaHus, yCUIHBAOLINM
ero MPHUKJIAJHOE U MPAKTHIECKOe 3HAUCHNE. DTOT MaTeprall HeOOXOUM TPeX/ie BCero, st (opMUpoBaHUs (PyHKIIMOHAIBHON IPAaMOTHOCTH — YMEHUH
BOCIPHHHMMATh ¥ AaHAJM3UPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B PA3INYHBIX (hOpMax, IIOHUMATh BEPOSITHOCTHBIN XapaKTep MHOI'HX pealbHBIX 3aBUCHMOCTEH,
IIPOU3BOAMTE IPOCTEHIIE BEPOSITHOCTHBIE pacueThl. [3yueHne 0CHOB KOMOMHATOPUKY ITO3BOJIMT y4allleMYyCsl OCYIIECTBIISITh PACCMOTPEHHUE CIy4aeB, epedop u
[TOZICYET YKCIIa BAPHAHTOB, B TOM YHCIIE B IPOCTEUIINX NMPUKIATHBIX 3a1a4ax.

IIpy n3ydeHnn CTaTUCTUKHU M TEOPHH BEPOATHOCTEN 00OralaroTcs MpeICTaBICHUs O COBPEMEHHOM KapTUHE MUpPa U METOAAX €ro MccieloBaHus, (GopMupyercs
[IOHUMaHHE PO CTATUCTHKH KaK HCTOYHUKA COLMAIBHO 3HAYMMON HH(POPMALIMH U 3aK/IAbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIIICHUS.

. Onucanue mecma yueonozo npeomema «Anzeopa 9» ¢ yuedbnom niane

B coorBerctBun ¢ tpedoBanmsiMu DenepaibHOro TOCYIapCTBEHHOTO 00Pa30BaTENbHOIO CTaHAAapTa OCHOBHOTO OOIIEro 0O0pa3oBaHUsS MpenMeT «Anredpa»
n3ydaercs ¢ 7-ro mo 11-it kmacc. CornmacHo QenepaapHOMy 0a3UCHOMY Y4eOHOMY IUIaHy, Ha U3y4deHne anreOpsl B 9-M kiacce orBoautcs He MeHee 108 wacos, u3
pacdera 3 Jaca B HENENIO, M3 IIKOJIHHOIO KOMIIOHEHTa BhIfeneH 1 yac B Henmenro. Takum o0pa3oM, y4eOHBIN TUIaH COAEPKUT B 9-oM Kiacce 4 4yaca B HEHEIIO WIIH
136 4acosB B roj.



Uzyuenne anreOppl MO JaHHOH MporpaMMe CHocOOCTBYeT (POPMUPOBAHHUIO Y yYAIIUXCS JUYHOCTHBIX, METANpPeIMETHbIX M NPeAMETHBIX Pe3yJbTaToB
00y4eHUs!, COOTBETCTBYIOMINX TPeOOBaHUSAM (efepalbHOro rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOTO 00IIEro o0pa3oBaHusl.

Ilnanupyembie pe3yabTaThl 00y4YeHU
MaTteMaTuku B 9 Kjaccax
N3mepenusi, npudInKeHNsI, OLeHKH

BBITTyCKHUK HAy4UTCS

* HCIIOJIK30BAaTh B XOJC PCIICHUS 3a7a4 dJCMEHTApHBIC MPEACTABICHHS, CBA3aHHBIC C MPUONMKEHHBIMU 3HAYCHUSIMH
BEJIUYUH.

Buinycknuk nomyuum 603mM0#CHOCb !

* NOHAMDb, UMO YUCL08ble OAHHble, KOMOopble UCNONb3YIOMC Ol XAPAKMEPUCUKU 00BEeKmo8 OKpYiCanwezo Mupa,
ABNAIOMCS  NPEUMYUWECNBEHHO — NPUOIUNCEHHLIMU, YMO HO  3ANUCU  NPUOTUINCEHHBIX  3HAYEHUU, COOepICAUUXC 8
UHDOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O NOCPEUHOCIU NPUOIUNCEHUSL,

* NOHAMDb, YMO NOCPEUHOCTb PE3VIbIMAMA GLIYUCTICHUL OOIHNCHA ObIMb COUSMEPUMA C NOSPEULHOCIBIO UCXOOHBIX OAHHDIX.

AJireOpanyecKue BbIpPasKeHUs

BrlmmyckHUK HayduTes:

* ONEPUPOBATH MOHITUSIMH TOXKIECTBO», «TOXKJIECTBEHHOE MpeoOpa3oBaHUE», PEIIaTh 3aauH, cofepKaliue OyKBEHHBIC
JaHHBIE; padoTaTh ¢ (hOpMyJIamMu,

* BBITIOJIHATH MPEe0Opa30BaHUs BRIPAKCHHM, COJIEPKAIIUX CTEIIEHH C LIEJIBIMU MTOKA3aTeJSIMUA U KBaJIpaTHbIC KOPHH;

* BBITMIOJIHATh TOXKJICCTBEHHBIE TIPeoOpa3oBaHUs PAIlMOHAIBHBIX BBIPAKEHWM HA OCHOBE TMPaBWUI JICHCTBUHA HaJ
MHOTOUYJICHAMH U aJIre0pandecKUMH ApOoOsSIMH,

* BBIMOJIHATH Pa310KeHUE MHOTOYJICHOB HA MHOXKHTEIIH.

Buinycknuk nonyuum 603moacHocmsb HAyYumobCs.

* GLINOJIHAMb MHO2OULA208blE NPEOOPA308AHUS PAYUOHALBHBIX BbIPANCEHUL, NPUMEHSS WUPOKULL HAOOp cnocobos u
npuemos,

* NPUMEHAMb MOACOECMBEHHbIE NPeoopa308anus Ol peuwleHus 3a0ad U3 pasiuyHblx pazoenos Kypca (Hanpumep, OJis
Haxoicoenust Hauboavue2olHaumeHb-ue20 3HaAUeHUsl BbIPANCEHUSL).



YpaBHeHus

BEITTyCKHUK Hay4dUTCS:

* pemiaTh OCHOBHBIC BH/IbI PAllMOHAJIBHBIX YPaBHCHUH C OJHOH NEPEMEHHOW, CHCTEMBl IBYX YpaBHEHUH C IBYMS
MIEPEMEHHBIMH;

* [IOHUMATh YPaBHCHHE KaK BAXKHECHIIIYI0O MATEMATHYCCKYIO MOJICIh JIJIsl ONMCAHUS M U3YUYEHUS pPa3HOOOPA3HBIX peabHbIX
CUTYaIlU#, peraTh TEKCTOBBIC 3a/1a41 aIreOpandecKuM METOIO0M,;

* PUMEHATH rpaduIeCKre MPEACTABICHHUS I UCCISAOBAHNS YPaBHEHUN, UCCICAOBAHUS U PEIICHUS CUCTEM YPaBHEHUH C
JIBYMS TIEPEMEHHBIMH.

Buinyckuux noayuum 603mMo#CHOCHY .

* 0811a0emb CNeYUAIbHbIMU NPUEMAMU DeUleHUsl YPAGHEHULl U CUCTeM YPABHEeHUll, Y8ePeHHO NPUMEHAMb annapam
VpasHeHull 08 peuleHus pazHoo00pasHbIX 3a0a U3 MAMEMAMUKU, CMENCHbIX NPeOMemos, NPAKMUKU,

* npUMeHAmMb epaguueckue npedcmasieHus OJisl UCCAEO08AHUSL YPABHEHU, CUCTEM YPABHEHUL, CO0epiIcaujux OYKeeHHbvle
Ko3huyuenmoi.

HepaBencrBa

BollmycKHUK Hay4uTCs:

* IOHMMAaTh U MPUMEHATh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX
HEPaBEHCTB,;

* pemiath JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW M MX CUCTEMBI; pelIaTh KBaJpaTHbICE HEPABEHCTBA C OMOPOM Ha
rpaduyecKue IpeaCcTaBICHNUS,

* IPUMEHSATH annapaT HEPABEHCTB JIA PELICHUS 3a/1a4d U3 Pa3IN4HbIX Pa3/esioB Kypca.

Buinycknuk nonyyum 603mMox4#CHOCMb HAYYUMbBCSL

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCME, VBEPEHHO NPUMEHSAMb annapam HepageHCcms 0/ peuleHus
PA3HO0OPA3HBIX MAMeMamuideckux 3a0ay u 3a0ay U3 CMeHCHbIX NpeoMemos, NPaKmuKu;

* npuMeHamv epaghuueckue npeocmasieHus Oasf UCCAeO08aHUS HEPABEHCME, CUCMEM HEPABEHCME, COOEePHCAUJUX
OyKkeerHble KO Puyuenmol.

OcHoBHbIe OHATHSA. UHCcI0BbIE PYHKUNH



BbIITyCKHUK Hay4YUTCS:

* IOHUMATh U UCTIOIB30BaTh ()YHKIIMOHAIBHBIC TIOHSATHS U S3bIK (TEPMUHBI, CHMBOJIHYECKUE 0003HAYCHN);

* CTPOUTH rpaKH JIEMEHTAPHBIX (DYHKIIMI; UCCIIEI0BATh CBOMCTBA YUCIOBBIX (DYHKLMI Ha OCHOBE U3YUYECHUS TOBEACHUS
UX rpauKoB;

* MIOHUMAaTh (QYHKLUUIO KaK Ba)KHEHIIYI0O MAaTEMaTUYECKYI0 MOJENb JJis OMHCAHUS MPOLIECCOB U SIBICHUI OKPY>KAIOIIETOo
MUpa, IPUMEHSITh PYHKIUOHAIBHBIN SA3BIK JJI1 ONUCAHUS U UCCIIEI0BAHMS 3aBUCUMOCTEN MeXAY (PU3NUECKUMU BETMUYMHAMMU.

Buinycknux noayuum 603MOoMCHOCMb HAYUUNBCA

* NPOBOOUMDb UCCIEO08AHUSL, CEA3AHHBIE C U3YUEHUEeM C8OUCME PYHKYUL, 8 MOM YUCTLEe C UCNOTb308AHUEM KOMNbIOMEPA, Ha
OCHOBe 2pAuK08 u3yyeHHbIX PYHKYUll cmpoums Oofee crodicuvie epaguru (Kycouno-3a0antvie, ¢ K8bIKOJOMBIMUY MOUKAMU U

* UCNONBL308AMb (YYHKYUOHANbHBIE NPeOCMASIeHUsl U CEOUCMEA (DYHKYUUl 0N peuleHus: Mamemamuieckux 3aoay us
PAa3IUUHbIX pa30enos Kypca.

Yucsi0BbIE NMOCJIEI0BATETILHOCTH

BbInyCKHUK HAy4YuTCA:

* MIOHUMATh U UCTIOJIB30BATh S3bIK MOCJICA0BATEIIBHOCTEH (TEPMUHBI, CHMBOJIMUYECKUE 0003HAYCHN);

* IPUMEHATH (QOPMYJIbI, CBSI3aHHBIE C apU(PMETUYECKON U reOMETPUUECKON Mporpeccuei, u ammapar, c(opMUpPOBaAHHBIN
IPU U3YYEHUU OPYTUX Pa3[esioB Kypca, K peIICHHUIO 3a1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEATbHOM KU3HHU.

Buinycknuk nonyyum 603mMox4#cHOCMb HAYYUMBCAL.

* peulams KOMOUHUPOBAHHbBIE 3A0a4U C NpUMEHeHUeM Gopmyn N-20 YjleHa U cyMMbl nepsbix N UieH08 apu@dmemuieckou u
2e0MempuyecKol npocpeccuu, NPUMeHssi NPU SMOM annapam YpagHeHuil U Hepagencmae;

* NOHUMAMb APUPDMEMUYECKYI0 U 2eOMeMPUUECKYI0 NPOSPECCUI0 KAK (DYHKYUU HAMYPAlbHO20 apeyMeHmd, C6s3bl8amb
apugmemuueckyro nPpocpeccuro ¢ JUHEHbIM POCIOM, 2e0MeMPUYECKYI0 — C IKCNOHEHYUAIbHbIM POCTIOM.

OnucarejbHasi CTATUCTHKA

BI)IHYCKHI/IK Hay4UuTCA UCIIOJIb30BATh HpOCTGfIIlIHG CITOCOOBI MMpCaACTABJICHUA U aHAJIN3d CTATUCTUYCCKUX TaHHBIX.

BblI’ZyCKHl/lK noaydum 603MOIHCHOCNIb npuo6pecmu I’lep60HallaJlebllZ onsvlnt opeaHusayuu c60pa OAaHHbBIX npu npoeeOeHuu
onpoca O6W€CWZG€HH020 MHEHUA, OCYUWeCcmeajiaAms Ux dnaius, npe()cmaeﬂﬂmb pesyibnamsl onpoca 6 suoe ma@zuubl, OuaepaMMbl.



Curyyaiinbie cOObITHSI M BEPOSITHOCTD

BBIITyCKHUK HAyYUTCS HAXOJIUTh OTHOCUTEIBHYIO YACTOTY U BEPOSTHOCTh CIIY4ailHOTO COOBITHS.

Buvinycknux nonyuum 603MONCHOCMb Npuodpecmu Onvlm HPOGEOeHUs CAYYAUHBIX IKCNEPUMEHMO8, 6 MOM HUcCie C
HOMOWbIO KOMNBIOMEPHO20 MOOETUPOBAHUSL, UHMEPNPEMAayuy uUx pe3yabmamos.

KomOunaropuka

BrinmyckHUK HAyduTCs periaTh KOMOMHATOPHBIE 3a/1a4M Ha HAXO0XKACHUE Ynciia 00bEKTOB WM KOMOUHAITUH.
Buvinycknuk nonyyum 603modrcHocms

* yenyoumo u pazeums NpedCmasgieHus 0 NPOCMpPAHCMEEHHbIX 2eOMemMPUecKux uaypax;,

* HAYYUMbCS NPUMEHAMb NOHAMUE PA38EPMKU O/l 8bINOJIHEHUsI NPAKMUYECKUX PACUEMO8.

Koopaunatel
BbInyCKHUK HAY4YUTCS:

* BBIYMCJIITH JJIMHY OTPE3Ka 110 KOOPJAUHATAM €ro KOHIOB, BEIYHUCIIATE KOOPAHHATBI CEPEAHMHBI OTPE3Ka,

* UCIIOJIb30BaTh KOOPAUHATHBIN METOJI IUIL U3YUYEHHUsI CBOUCTB MPSIMBIX U OKPYKHOCTEM.

Buinycknuk nomyuum 603mMoicHOCY:

* 0671a0€eMmb KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0a4 Ha 8bIYUCIEHUS U OOKA3AMEeNbCMBd,

* npuobpecmu  OnvlM  UCNONBLIOBAHUSL KOMNBIOMEPHBIX NPOSPAMM Ol  AHAIU3A HACMHBIX CAY4aes G3AUMHO20
DPACRONIONCEHUSL OKPYIHCHOCIEL U NPAMDBIX;

* npuobpecmu onvlm BbINOJIHEHUS NPOeKkmos Ha memy «llpumenenue KOOpOUHAMHO20 MemoOda Npu peuileHuu 3a0ay Ha
8LIYUCTIEHUS U OOKA3AMENIbCMBA.

BekTopsl

BrInyCkHUK Hay4yuTCs:

* OIEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTbH JIByX BEKTOPOB, 3aJaHHBIX T€OMETPUUYECKHU, HAXOIUTH BEKTOD,
PaBHBIN TPOU3BEICHUIO 3aIaHHOI0 BEKTOPA Ha YHCIIO;



* HAXOJUThH I BEKTOPOB, 3aJaHHBIX KOOPJMUHATAMU: JJIMHY BEKTOpPA, KOOPJIUHATHI CYMMBbI M PA3HOCTU JIBYX U Oosee
BEKTOPOB, KOOPAMHATHI MPOU3BEICHHSI BEKTOpPA HA YKCIIO, IPUMEHSS PU HEOOXOIUMOCTH COUYETATEIbHbBIN, IEPEMECTUTEIIbHBIN
U pACIIPEIETUTEIIbHBINA 3aKOHBI;

* BBIUUCIATh  CKaJLIPHOE  INPOU3BEICHUE  BEKTOPOB, HAXOAWUThb  YroJd  MEXKAY BEKTOpaMH, YyCTaHABJIUBATH
NEPIEHAUKYIISIPHOCTD MIPSIMBIX.

Buinycknuk nomyuum 603MOIACHOCY.

* 06871a0€eMmb 8EKMOPHLIM MeMo0OM OJis peuleHus 3a0ay Ha 8bIYUCTEeHUs U 00KA3amelbCmea,

* npuobpecmu onvim BbINOJHEHUS NPOEKMO8 HA MmeMy <HpUMEHEeHUe BeKMOpPHO20 Memodd Npu peuwleHuu 3a0ai Ha
8bIYUCTEHUS] U OOKA3AMENIbCMBA.

TpeO6oBaHUA K YPOBHIO NOATOTOBKH BBINIYCKHUKOB

B PE3YIbTATC U3YUCHUSA KYPCa MATCMATHKH YUCHUK HOOJIKCH 3HATH/ MOHUMATE:

= CYIIECTBO MOHSATUSI MATEMATUYECKOTO JJOKA3aTEJIbCTBA; IPUMEPHI 10KA3aTEIbCTB,;

= CYIIECTBO MOHSATUS AJITOPUTMA; MPUBOJIUTH TPUMEPHI AIITOPUTMOB;

= KaK HCIIOJIb3YIOTCSA MaTeMaTrHdeckue (OopMYyJibl, YpaBHEHUSI U HEPABEHCTBA; IPUMEPhI UX IPUMEHEHHUS JISl PEIICHUS
MaTeMaTUYEeCKUX U MPAaKTUYECKUX 3a/1a4;

= KaK MaTeMaTHYEeCKH OIpeAcieHHbIe (YHKIIMM MOTYT OIMCHIBATH peajibHble 3aBUCUMOCTH; MPUBOJIUTH MPUMEPHI
TaKOI'0 OIMCAHUS;

= KaK MOTPEOHOCTH MPAKTUKHU IIPUBEIIM MAaTEMaTHUYECKYI0 HAyKy K HCOOXOMMOCTH PACIIUPEHUS MTOHATHS YHUCIIA;

= BEPOATHOCTHBIA  XapaKTE€p MHOTMX 3aKOHOMEPHOCTEM OKpY’KAIOLIETOo MHUpa; IPUMEPbl CTAaTUCTHYECKUX
3aKOHOMEPHOCTEUN U BHIBOJIOB,;

. KaKuM 00pa3oM I'eOMETPHS BO3ZHUKIIA U3 MPAKTHYSCKUX 3aJ1ad 3eMJIEMEpHs; MPUMEPhl TEOMETPHUUYECKIUX OOBEKTOB 1
YTBEPKICHUN O HUX, BAXKHBIX ISl IPAKTHUKH;

. CMBICJI MJCAIM3AlNK, MTO3BOJSIOMIEA peliaTh 3aJa4d PEAbHOM JIEMCTBUTEIBHOCTH MAaTEMaTHYECKUMHU METOJIAMU,

MPUMEPHI OMMOOK, BOZHUKAIONTUX MIPU UICATH3AIUH.

Apudpmernka



YMmernb

. BBITIOJTHATH YCTHO apu(PMETHIECKUE JEHCTBUS: CIIOKCHUE U BEIYMTAHKE IBY3HAYHBIX YHCEI U JECATUIHBIX APOOEH ¢
IBYMs 3HAKaM¥, YMHOXXEHUE OJHO3HAYHBIX YHCEN, apu(PMETHUECKHUE OTEePAMH C OOBIKHOBEHHBIMHU JIPOOSMH C OJHO3HAYHBIM
3HAMCHATEJIEM U YUCIIUTEIIEM;

. NIEPEXOAUTH OT OJHON (DOPMBI 3aITUCH YHUCEIT K IPYTOM, MPECTABIATh JECATUIHYIO Tp0o0h B BUE OOBIKHOBEHHOH U B
MPOCTEHIITUX CIIYYastX OOBIKHOBEHHYIO B BUJC JICCITHYHOM, IPOIIEHTHI - B BUJIC IPOOU U IPOOBL — B BHJIC MPOIICHTOB; 3aIMCHIBATH
OOJIBINIKME W MAJIbIE YHCIIA C UCTIOJb30BAHUEM IICNIBIX CTEIICHEH JIECATKH;

. BBITIOJIHATh ~ apU(PMETHUCCKHE JICHCTBHS C  palMOHAIBHBIMM  YHUCJIaMH, CpaBHHBATh palMOHAIBHBIC U
JCHCTBUTEIBHBIC YKCIIA; HAXOAUTh B HECIIOKHBIX CIIyJassX 3HAYEHUS CTEICHEH C IEJbIMU MOKa3aTeISIMU U KOPHEH; HaXOIUTh
3HAYCHUS YUCJIOBBIX BBIPAKEHUN;

. OKPYIJISATH IIEJIbIC YUCIa M JICCATUYHBIC IPOOH, HAXOAUTh MPUOIMKCHHBIC YUCIA C HEAOCTATKOM W C M30BITKOM,
BBITIOJTHATD OIICHKY YHCIIOBBIX BBIPKCHHIA;

. II0JIb30BaThCSl OCHOBHBIMU €JUHUIIAMHU JJIMHBI, MacChl, BpEMEHHU, CKOPOCTH, TUIOIIAH, 00beMa; BhIpakaTh OoJiee
KpyIHBIE €AUHUIIBI Yepe3 0osiee MeIKUe U Ha000POT;

. periaTh TEKCTOBBIC 3ajJaud, BKJIIOYAs 3aJayd, CBS3aHHBIC C OTHOIICHHUEM M C IMPOTOPIMOHAIBHOCTHIO BEIUYHH,
IpOoOSIMU U TTPOLIEHTAMU;

UCI0JIb30BATH NPUOOPETEeHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HU JJIs:

- pEIIeHUs] HECJIIOKHBIX MPAKTUYECKUX PACUETHBIX 3aJlady, B TOM YHCIIE€ C MCIOJIb30BaAHMEM IpPU HEOOXOIUMOCTH
CIIPABOYHBIX MAaTEpPUAJIOB, KATbKYIATOPA, KOMIBIOTEPA,;

- YCTHOW TPUKUIKA U OICHKHU PE3yNIbTaTa BBIYUCIICHHI; MPOBEPKU PE3yNbTaTa BBIYUCIICHHS, C HCIOIH30BAHUEM
Pa3TUYHBIX PUEMOB;

- WHTEPIPETALUA  PE3yIbTAaTOB PEUICHUs 3a/lad C y4eTOM OTrPAaHWYCHUMU, CBSI3aHHBIX C pEANbHBIMU CBOWCTBAMHU
paccMaTpUBAEMBbIX MTPOIIECCOB U SIBJICHHM.

Auredpa

YMmerb

= COCTaBIJISITh OYKBEHHBIE BBIpAXKEHUS W (OPMYIBI TIO YCIOBHUSM 3aJ7a4; OCYIIECTBISATh B BBRIpOKEHUSAX U (Ppopmynax
YHUCJIOBBIC ITIOACTAHOBKM M BBIIIOJHATH COOTBCTCTBYIOINMC BBIYMCICHHA, OCYIICCTBIIATH IIOACTAHOBKY OJHOI'O BBIPAKCHUSA B
JpyToe; BeIpaXaTh U3 (HOPMYJ OJTHY IEPEMEHHYIO Yepe3 OCTATbHbIC;



o BBITNOJIHATh OCHOBHBIE JICMCTBUSL CO CTENEHSMH C LIEJIBIMU MTOKA3aTesIMU, C MHOTOWIEHAMH U C anreopandyecKuMu
IpOo0SIMHU; BBIOJHATH PA30KEHHE MHOTOUYJIEHOB Ha MHOHUTENH; BBITOIHATH TOXKIECTBEHHbIE MPEOOPa30BaHUs pALIMOHATBHBIX
BBIPAKCHUM;

. OPUMEHSATh CBOWCTBA apU(PMETHUYECKUX KBAJAPATHBIX KOPHEW AJid BBIYMCICHUS 3HAUY€HU M MpeoOpa3oBaHU
YUCJIOBBIX BBIPAKEHUH, COAEPIKAILIMX KBAApaTHbIE KOPHH,

o pellaTh JMHEWHBIC, KBaApaTHbIC YPAaBHEHUSA WU PALMOHAJIBHBIE YPaBHEHUs, CBOIAIIMECS K HUM, CHUCTEMBI IBYX
JIMHEWHBIX YPABHEHUMN U HECIIOKHBIE HEJIMHEUHBIE CUCTEMBI;

. pelaTh JMHEWHbIE U KBaJApaTHbIC HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI;

. peliaTh TEKCTOBbIE 3aJaud alreOpanyeckuM METOJIOM, MHTEPIPETUPOBATh MOJYUYECHHBIH PE3yNbTaT, MPOBOAUTH
oTOOp penieHui, ucxons u3 GopMyIHMpPOBKH 33/1a4Hu;

. U300pakaTh YMCiIa TOYKAMU Ha KOOPJIMHATHOMN MPSIMON;

= OTpeIeNsATh KOOPAUHATA TOYKH IIOCKOCTH, CTPOUTH TOUKH C 33JIaHHBIMU KOOpPJIMHATAMHU; U300pakaTh MHOKECTBO
PELIEHUN TUHENHOTO HEPABEHCTBA;

= pacno3HaBaTh apuPpMeTHUECKHUE U TEOMETPUUECKUE MTPOrPECCUH; PEIIaTh 3aJa4uu ¢ MpUMeHEeHUEM (HopMyITbl 00IIeTo
YJIEHA U CYyMMBbI HECKOJIBKUX II€PBBIX YJICHOB,;

= HAXOJUTh 3HauUeHUs (YHKIUHU, 3aJaHHOU (QopMyIoH, Tabnuiiei, rpa@uKoM MO ee apryMeHTY, HaXOAUTh 3HaYEHUE
aprymeHTa 1o 3Ha4eHHUI0 GYHKIIUU, 3aIaHHON TpauKoM WK TaOIuIei;

= OnpeNeNsaTh CcBOWCTBa (yHKIMM 1O ee TpaduKy, NPUMEHSITh rpaduyecKue MpPEeCTaBICHUsl IMpPU PELICHUU
YPaBHEHUH, CUCTEM, HEPABEHCTB;

= OIMKCHIBATH CBOWCTBA U3YUYECHHBIX (PYHKIIUH, CTPOUTH UX IPaPUKU

HCNOJIb30BAaTh NPHOOPETEeHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOH 1eATeJIbHOCTH M NMOBCEIHEBHOM KM3HM IS :

= BBITIOJIHEHUSI PacueToB MO (QopMyiaMm, COCTaBIeHHE (OPMYJ, BBIPAXKAIONIUX 3aBUCUMOCTH MEXKIY pPEabHBIMU
BEJIMUYMHAMU, HAX0XKJICHUS HY>KHOU (DOPMYJIbI B CIPABOYHBIX MaTepHaa;

o MOJEIUPOBAHUE NMPAKTUYECKUX CUTYallM M MCCIEAOBAaHUs IOCTPOCHHBIX MOJEJIECH C UCIIOJIB30BAaHMEM alllapara
anreOphr,

o OTKCAHUS 3aBUCUMOCTEH MEXy (PU3NYECKUMU BEIUUYMHAMU COOTBETCTBYIOIIMMH (OpMyJaMU IPU HCCIETOBAHUU
HECJIOKHBIX ITPAKTUYECKUX CUTYALIHH;

u UHTEpIIpeTalnu rpa)ukoB peaqbHbIX 3aBUCUMOCTEH MEXAY BEIMUYUHAMHU.
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I'eomeTpus

YmMmeThb

. MOJIB30BATHCS TEOMETPUUECKUM SI3BIKOM JIJIsI ONMCAHUS TPEAMETOB OKPYKAIOIIET0 MUPA;

= pacro3HaBaTh reoMeTpuyeckue (GUrypsl, pa3indyaTth UX B3aUMHOE PACIIOJIOKEHUE;

= n300paxaTh T€OMETPUUECKUE (PUTYPHI; BBIMOJHITh YEPTEKH MO YCIOBHUIO 3a7ad; OCYIIECTBISATH MpeoOpazoBaHUE
duryp;

n

pacmo3HaBaTh Ha 4YepTEkKaxX, MOACISIX M B OKPYKAMOIIeH 0OCTaHOBKE OCHOBHBIC IPOCTPAHCTBEHHBIC Tea,
n300paxarh ux,

. B HpOCTGﬁH.IPIX cliydasaX CTpOMTh CCUCHUA U PA3BCPTKU NPOCTPAHCTBCHHBIX TCII,
. IPOBOAMTH OIICpaluy HaJl BEKTOpaMH, BEIYUCIIATE JJIIMHY U KOOPJAUHATHI BEKTOPA, YIroJI MCXKXAY BEKTOPaMH,
. BBIYUCIIATh 3HAUCHUA I'COMCTPUYICCKUX BCIIMINH (I[JH/IH, YTJIOB, HHOHlaI[CfI, O6’BCMOB); B TOM YHMCJIC: IJIA YIJIOB OT OO

a0 1800 OoNpCaACIAATb 3HAYCHUA TPHUIOHOMCECTPHUUYCCKHUX (1)yHKIII/II>JI II0 3aJaHHBIM 3HAYCHHAM YIJIOB; HAXOJUTh 3HAYCHUIA
TPUTOHOMCTPUYICCKUX ®YHKHHﬁ 10 3HAYCHHIO OJIHOI>'I N3 HHUX, HAXOOWUTb CTOPOHBI, YIJIbI W IIOIIaJAN TPCYIOJIbHHUKOB, JIJINMHBI
JIOMAHBIX, OYT' OKPYKHOCTH, HHOHIaJIGﬁ OCHOBHBIX 'COMCTPHUUICCKUX (1)I/Ifyp )41 (1)I/Il“yp, COCTABJICHHBIX U3 HUX,

= pemiaTh TeOMETPUYECKUE 3a7a4M ONMUPAsICh HA U3YYCHHBIE CBOMCTBA (PUTYpP W OTHOLICHUN MEXKIAY HUMH, TIPUMEHSS
JIOTIOTHUTEINIbHBIE TOCTPOEHUS, aNre0pandyeckuii 1 TPUTOHOMETPUYECKUH armapaT, COOOpakeHUs CHMMETPUH;

= POBOJUTH JOKa3aTeJIbHbIE PACCYXKIACHUS TPHU PEUICHUHU 3a]lay, MCIOJNB3Yys W3BECTHBIE TEOPEMBI, OOHApYKUBas
BO3MOXHOCTH JUJISI UX UCITOJIb30BaHUS,

= pelars IpOCTEUIINE IIIIAHUMETPUYECKHE 3a1a4U B IPOCTPAHCTBE;

HCNOJb30BAaTh NPUOOPETEeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOH 1esITeJIbHOCTH U MOBCeTHEBHOM KU3HM JIJIS:

= ONMCAaHUS PEAIbHBIX CUTYyallUi Ha S3bIKE T€OMETPUU;

= pacyeToB, BKIIOYAIOUIUX MPOCTEHIIINE TPUTOHOMETPHUECKUE (HOPMYIIHI;

= pELIeHUsI TPUTOHOMETPUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH;

. pellleHne TPAKTHYSCKUX 3aJad, CBSI3aHHBIX C HAXOXJICHHEMICOMETPHYCCKMX BEIMYWH (WCIIONB3Yys TIpH
HEOOXOIMMOCTH CIPABOYHHKHU M TEXHHYSCKHUE CPEJICTBA);

. MOCTPOCHHE T€OMETPUUECKUMH UHCTPYMEHTaMU (JIMHEHKA, YrOJIbHUK, LIUPKYJIb, TPAHCIOPTHUD ).

DJieMeHThI JIOTUKH, KOMOUHATOPUKH, CTATUCTUKHU M TEOPUH BEPOATHOCTEMH
YMmerh
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- [IpoBOANTE HECTIOKHBIE TOKA3ATEIbCTBA, M10JIYy4aTh POCTEUIINE CIECACTBUSA U3 U3BECTHBIX WA PaHEE MOJIYYEHHBIX
YTBEPKACHNUW, OLEHUBATHh JIOTMYECKYIO IPABWIBHOCTh PACCYKIECHUM, WCIOIb30BaTh MPUMEPHI Ui WJUIIOCTPAlMU U
KOHTPIIPUMEPHI JJIsI OTIPOBEPKEHUSI YTBEPKICHUM;

. U3BJIEKaTh MH(OpPMALIMIO, IPEICTABICHHYIO B Ta0IUIaX, HA JUarpaMMax, rpaukax; COCTaBlIATh TaOJIULIbI, CTPOUTH
auarpaMMbl U rpaduky,

. pemarh KOMOMHATOPHbBIE 3a7a4M IMYyTEM CHUCTEMAaTHYECKOro rnepedopa BO3MOMXHBIX BapHUAHTOB M HCIOJb30BaHUEM
MpaBUJI YMHOXKEHUS;

= BBIUMCIISATH CPEAHUE 3HAYEHUS PE3YJIbTATOB U3MEPEHMUI;

= HAXOJUTh YaCTOTY COOBITHS, UCTIOIb3Ysl COOCTBEHHBIE HAOMIOAEHUS TOTOBBIE CTATUCTUYECKHE JIAHHBIE,

= HaXOJUTh BEPOSITHOCTU CIy4YalHbIX COOBITUN B MPOCTEUIINX CIIyYasx;

HCI0JIb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHUS B PAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HU JIS:

- BBICTpaUBaHUS apryMEHTALMU MIPH 10KA3aTEIbCTBE U B JUAJIOTE;

. pacno3HaBaHMs JIOTHUYECKH HEKOPPEKTHBIX PACCYXKACHHIH;

. 3aMucu MaTeMaTUYECKUX YTBEPKACHUH, 10KA3aTEIbCTB,;

- aHaJIM3a peasibHbIX YMCIIOBBIX JaHHBIX, MPEJICTABICHHBIX B BUJIE IUarpamm, rpadukoB, TaOIuIl,

. pellIeHus] IPaKTUYECKUX 3a/lay B MOBCEAHEBHON M MPO(ecCHOHATBHON AESTEIbHOCTH C MCIIOJIb30BAHUEM AEHCTBUM
C YHCJIaMM, IPOLEHTOB, JJINH, IIIOIaaell, 00beMOB, BPEMEHHU, CKOPOCTH;

. pelIeHus: yueOHbIX U IPaKTUYECKUX 3a/1ay, TPEOYIOIMX CUCTEMAaTUUECKOT0 Ilepedopa BapUaHTOB,;

. CpPaBHEHHUs IIAHCOB HACTYIUIEHMs CIy4ailHbIX COOBITHH, Ui OLIEHKM BEPOSITHOCTU CIy4aHOTrO COOBITHS B
INPaKTUYECKUX CUTYaIUsIX, COTIOCTABICHUS MOJEIU C pealbHON CUTyalueH;

. NOHUMAHUS CTATUCTUYECKUX YTBEPKICHUI.

V. Coodepotcanue yueonozo mamepuana Kypca anzeopl
9 knacca.
Hepasencmea

UucnoBsie HepaBeHCTBA. OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB. CII0KEHHE U YMHOXXEHUE YUCIIOBBIX HepaBeHCTB. OLieHNBaHue
3Ha4YeHUs BbIpakeHus. HepaBeHcTBa ¢ 04HOM nnepeMeHHOM. Pelienne HepaBeHCTB ¢ OHOM NIEPEMEHHON. UYMCIOBBIE TPOMEKYTKH.
CucreMbl IMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOUN. Cucmemst payuonansnvlx nepagencme ¢ mooynamu. Uppayuonanvhsle nepagencmea.
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Paccyrncoenusn om npomuenozo. Memoo ucnoib3zoeanusn o4esuonvl Hepagencme. Memoo npumeneHus parnee 0OKA3aHHO20
Hepasencmea. Memoo zeomempuuecKkoil uHmepnpemayuu.
Keaopamuunas gpynkyusn

[ToBTOpeHue u pacumpenue cBefeHuit o ¢pynkiuu. CpoiictBa ¢pynkuuu. Kak mnoctpouts moctpouts rpaduk ¢ynkimu Yy = Kf(X), ecin ussecren
rpadux byHKIIT y = f(x). Kaxk OCTPOUTH rpaduku byHKIMNA y = f(x) + b
uy = f(x + a), ecnu u3Becren rpaduk pynkuun y = f(X). Kagparnunas ¢pynkuums, e€ rpaduk u cBoiicTBa. PenieHne KBaJpaTHBIX HEPAaBEHCTB.

Pewenue payuonanvuvix nepasencme. Memoo unmepeanos. CvucteMbl ypaBHEHUI C JByMs IepEeMEHHBIMU. PeneHue 3amgad ¢ HOMOIIBIO CHCTEM

ypaBHEHUI BTOpoii cTenenu. Kak nocmpoums zpaguk ¢pynxkuyuu , eciu uzeecmen zpagux Qynkyuu

Dnemenmut NPUKIAOHOT MameMamuKu

Maremaruueckoe moaenupoBanue. [IporeHTHBIE pacuéThl. AOCOMIOTHAS U OTHOCUTENbHAS MOTperHOCTH. [IpubImkEHHBIC BRIYNCICHUS.
Ocnosnvle npasuna Komounamopuku. Yactora u BEpOSTHOCTh CIydaiiHOTO coObITHS. Kitaccuueckoe onpesiesieHre BepOsTHOCTH.
HauannHbBIE cBeneHUs
O CTaTUCTHKE.

Yucnoevie nocieoo8amenbHOCHU

YucioBble mociie[oBaTenbHOCTH. Apudmerndeckas nporpeccus. Cymma N MepBhIX WICHOB apUPMETHUIECKON MTPOTPECCHH.
['eomerpuueckas mporpeccusi. CymMMa N MepBbIX WICHOB TeoMeTpuieckoit mporpeccuu. Cymma 0€CKOHEYHOH TeOMEeTPUIECKOM
nporpeccuu, y Kotopoi | q | < 1.

Onucanue yueoHo-memoouuecko2o u MamepuaibHo-mexHu4eckozo obecneuenus
oopazosamenvHo20 npouecca no npeomemy «Anzeopa»

YyeoHo-MeTOoAuIECKOE 00eceueHne
1. Ilpozpammnvie 0oKymenmol:

[TpumepHas nmporpamma cpeaHero (IoJHOro) 00pa3oBaHus 0 MaTEMATHKE ISl 00Ie00pa3oBaTENbHBIX IIKOJ, TMMHA3H, JuiieeB. M: «JIpoda», 2008.

2. Yueonuku u yueono-memoouueckas numepamypa:

13



[Tporpamma 1o kypcam Matematuku (5-6 knaccer), anreopsl (7-9 knaccbr) 1 reomerpun (7-9 Kiacchl) co3aaHHas HA OCHOBE IMHOM KOHICTIIIMH TPENoIaBaHus
MaTeMaTHKH B cpeAHel mKone, paspadoranHoi. A. I'. Mep3nsikom, B.b. [Tononckum, M.C. SIkupom- aBTopamu yueOHukoB Anredpa-9, ['eomerpus-9, BKIOUEHHBIX
B CUCTEMY « AJITOPUTM ycIiexa»

A.T. Mep3nsk, B.b. [Tononckuii, M.C. Slkup ~ AnreGpa-9

A.T. Mep3nsk, B.b. [Tononckuii, M.C. flkup  Anrebpa 9. JluaakTudeckuii MaTepual.

Dopmul opzanusayuu yuedHo20 npoyecca:
Texnonornu: mudpdepeHurpoBaHHoe oOyueHue, ooydeHue ¢ npuMeHeHrneM onopusix cxem, UKT.
®opMbI NPOBEAEHNUS 3aHATHIA: JIEKITNH, KOMOMHUPOBAHHBIE YPOKH, TPAKTUKYMBI, TOBTOPUTEIHHO-0000IIAIOIINE YPOKH.

OOyueHure HeceT AeiTeJIbHOCTHBIH XapaKTep, aklEHT JieJaeTcs Ha 00ydeHue yepe3 MpakTHKY, MPOIYKTUBHYIO pabOTy yJaluXcsl B MaJIbIX TPYIIax,
HCII0JIb30BAHUE MEXIPEIMETHBIX CBSI3€H, pa3BUTHE CAMOCTOSITEIbHOCTH YJalluXcs U JTMYHON OTBETCTBEHHOCTH 3a MPUHITHUE perieHuil. bynyr
CO3/aHbl YCIIOBUSA [Tl cCaMOpeaIn3aliy MIKOJbHUKOB: y4acTHe B COPEBHOBAHUSAX, MMPE3EHTAIUAX, CEMUHAPaX, KOHKYpCaxX, OJUMIINAAAX, YTO JTOJDKHO
CIOCOOCTBOBATh AKTUBU3AIMH UX CAMOCTOSTEIbHON JEeSITeIbHOCTH, PA3BUTHIO KPEATUBHOCTU M (JOPMHUPOBAHUIO (DYHKIIMOHATIBHONW I'PaMOTHOCTH —
YMEHUI BOCIIPUHUMATh U aHAJIM3UPOBATh HH(POPMALINIO, IPEJCTABICHHYIO B Pa3IMUHbIX (hopMax.

Pa3H0yPOBHeB06 oﬁyqelme IMO3BOJIUT KaXXIOMY YUCHUKY HpI/IO6peCTI/I MpECIAMCTHYIO KOMIICTCHTHOCTDb, JOCTHYb COOTBCTCTBYIOIICI'O YPOBHA
INIAaHUPYCMBIX PC3YyJIbTATOB, Pa3BUTh KOMMYHHKATHBHBIC CHOCOGHOCTI/I, OBJIaJICTh HAaBBIKAMM KOJIJICKTUBHOM ACATCIIBHOCTHU, HAYYUTHCA
pa60TaTI> CaMOCTOATCIIBHO C y‘le6HI>IM MaTCpHuaJIOM.

(I)OprI U METOIbI KOHTPOJISA 3YH: caMOCTOSTEIbHBIE pa6OTBI, TCCThI, KOHTPOJIbHBIC pa6OTBI, TEMaTUYECKHUE 3a4EThI.

HanHas pabouasi mporpamma no reomerpuu aias 9 kiacca pazpaboTaHa B COOTBETCTBUM C TpeOoBaHusAMHU DenepaibHOro rocyaapcTBEHHOIO
00pa30BaTeNILHOIO CTAaHJApTa OCHOBHOIO o00LIero oOpa3oBaHUs, YTBEP)KICHHOTO IpHKa3oM MuHucrepcrsa oOpazoBaHus W Hayku PD ot 17
nexabps 2010 roma Ne 1897 (¢ uzm., BHec€uHbIME [Ipukazamu MunO6puayku PO ot 31.12.2015 NeNe 1577 u 1578).

CornacHo ¢QenepasbHoMy OazucHoMy ydeOHOMY IutaHy U ydeOHomy miuany I'BOY COHI um.HC.doposckoro c.Ilonbenbck Ha u3ydyeHue
reoMeTpuu B 9-M Kiacce OTBOJIUTCS 66 4acoB, U3 pacyeTa 2 yaca B HEJIEIIO.

1. Ilnanupyemble pe3ybTaThl 0CBOeHHS yueOHOro npeamera «I'eomerpus» B 9 kiacce
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Coaep:xanue Kypca reomerpus 9 kiacca.

1.Pemienue TpeyrojbHukoB 17 yacos

CuHyc, KocuHyc, TaHT'€HC U KoTaHreHc yriaa ot 0 go 180 ; Teopema cuHycOB, TeOpeMa KOCUHYCOB; PELIEHHE TPEYTOJIbHUKOB; (POPMYJIBI IS
BBIYMCIICHUS IUIOIIAIU TPEYrOJbHUKA.

2. [IpaBuibHBbIe MHOTOYTOJIbHUKH 10 yacos.

[IpaBunbpHBIE MHOTOYTOJIBHUKY U UX CBOMCTBA; J{JTMHA OKPYKHOCTH; IJIOIIA/b Kpyra.

3./lekapTOBbI KOOPAMHATHI HA MJIOCKOCTH 12 yacoB

Paccrosinue Mex 1y TOukaMu C 3aJJaHHBIMH KOOPAMHATAMH; KOOPAMHATHI CEPEIMHBI OTPE3Ka; ypaBHEHUE (PUTYpPHI; ypaBHEHUE OKPY)KHOCTH; YPaBHEHHE
MPSIMOI; YIII0BOM KO3(PPUIIMEHT MPSAMO.

4.BexTopsbl. 15 yacos.

[TonsiTHe BEeKTOpa; KOOPAMHATHI BEKTOPA; CII0KEHHUE U BEIUUTAHUE BEKTOPOB; YMHOKEHNE BEKTOPA HA YUCIIO; CKAISIPHOE MPOU3BECHUE BEKTOPOB.
5.'eomeTpuyeckue mpeodpa3zoBanuss 6 4acoB.

JIBmxenue (mepemerieHue) GUrypsl; napauiebHbIA IEPEHOC; 0OCEBas U IICHTPAIbHAS CHMMETPHS; IIOBOPOT; TOMOTETHS; M01001e Uryp.
6.HauaibHble cBeleHUS 110 CTEPEeOMETPHH O YACOB

. [Ipsimas mpu3ma, nupamuia, HUIKHAP, KOHYC, 1Iap.

7. IloBTOpEHUE M CHCTEMATH3alMsl Y4eOHOTr0 MaTepuajia. 3 yaca.

TemMaTnyeckoe NJIAHUPOBAHUE C ONPeEIeJeHUEM OCHOBHBIX BIJIOB YUEOHOM AeATeJLHOCTH 00YVYAIOIIMXCS

Homep Kon-é0  Xapaxkmepucmuka 0CHOGHBIX 61008 OesAmeIbHOCIU YYeHUKA (Ha YPoeHe YUeOHbIX
Cooeprcanue mamepuana . .

2/1a6bl uacoe Oelicmeuit)

I'naga 1 Pewenue mpeyzonpvHukos 17 DopMyInUpoOBaTh U WILTIOCTPUPOBATH ONPEACIICHUs] CHHYCA, KOCUHYCA, TAHT€HCA U

KOTAHI'CHCA YTJIOB OT 0 0 1800; BBIBOJJUTH OCHOBHOC TPUT'OHOMETPHUYCCKOEC TOKACCTBO
151 (I)OpMy.TIBI IIPUBCACHUS q)OpMy.HI/IpOBaTB " TOKa3bIBaTh TCOPEMBI CUHYCOB U
KOCHUHYCOB, IPUMCHSTH UX IMPU PCHICHUH TPCYTI'OJIBHUKOB, 06’55{CH5{TB, Kak
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I'naea 2  Ilpasunvhble MHO20Y201bHUKU

I'nasa 3 /lexapmoewvt Koopounamol

10

12

UCTIOJIB3YIOTCSI TPUTOHOMETpUYECKUe (OPMYITBI B U3MEPUTENBHBIX padoTax Ha
MECTHOCTH; (POPMYITUPOBATH OTIPE/ICIICHUS YIIa MEXKy BEKTOPaMHU M CKAJSIPHOTO
IPOU3BEICHUS BEKTOPOB; BEIBOJUTH (DOPMYITY CKaJIIPHOTO IPOM3BEICHUS Uepes
KOOPAWHATHI BEKTOPOB; (POPMYITHPOBATh U 0OOCHOBHIBATh YTBEPIKICHHUE O CBOMCTBAX
CKJIIPHOTO ITPOMU3BEJICHNUS; HCIIOJIb30BaTh CKAJISPHOE IPOU3BEIECHNUE BEKTOPOB IIpU
peuieHuu 3aaad.

OOBACHATD, YTO TAKOE MHOTOI'PAaHHUK, €ro rpaHu, péOpa, BEpIIMHbI, AUArOHAIU, KAaKOU
MHOTOTPaHHHUK HA3bIBACTCS BBITYKIIBIM, YTO TaKOE N-YroJibHAs MPU3Ma, €€ OCHOBAHMSI,
OOKOBBIC TpaHU B OOKOBBIC pEOpa, Kakasi MpPU3Ma HA3BIBACTCS MPSIMOU M KaKast
HAKJIOHHOM, YTO TaKO€ BbICOTA IMPU3MBbI, KaKas IpU3Ma Ha3bIBAETCS Mapasuieenune oM
Y KaKol mapajutesIeuIe ] Ha3bIBAeTCs MPSMOYTOJIbHBIM; (POPMYIIUPOBATH U
000CHOBBIBATh YTBEP KJIEHUSI O CBOWCTBE AMAroHajell napasiesenunea u o Kpajapare
JaroHaJIy MpsIMOYTOJIbHOTO Napajuiesenuneia; o0bsCHATh, YUTO TaKoe 00BEM
MHOTOTPaHHUKA; 00BACHATH, KAKOH MHOTOIPAHHUK HA3bIBACTCS TUPAMHJION, YTO TAKOE
OCHOBaHUE, BEpIINHA, OOKOBBIE TPpaHu, OOKOBBIE PEOPA M BBHICOTA MUPAMU/IBI, KaKast
MApaMuJIa Ha3bIBASTCS MPABUIBLHOM, YTO TaKoe anodema MpaBuIbHON TUPAMU/IBI,
00BSACHATH, KAaKOE TEJI0 HAa3bIBAETCS LIMJIMH]IPOM, UTO TaKOE€ €r0 OCh, BHICOTA, OCHOBAHMSI,
pamuyc, 60KOBast MOBEPXHOCTH, 00pa3yroIue, pa3BEPTKAa OOKOBOI MOBEPXHOCTH,
KaKMMH (OpMYIaMH BBIpaXXaroTcsi 00bEM U TUIOIIAIb OOKOBOM MOBEPXHOCTH IIMIMHAPA;
0O0BSACHATH, KAKOE TEJIO0 HAa3bIBAETCS KOHYCOM, YTO TaKOE €T0 OCh, BHICOTA, OCHOBAHUE,
OOKOBas MOBEPXHOCTD, 00Opasyromue, pa3BépTka O0KOBOM MOBEPXHOCTH, KAKUMU
dbopMynamu BbIpaxaroTcsi 00bEM KOHYCA U IJIOLAAb OOKOBOM MOBEPXHOCTH; OOBSICHSTH,
Kakasi IOBEPXHOCTh Ha3bIBaeTcs chepoid U Kakoe TeJI0 Ha3bIBaeTCs IIapOM, YTO TaKOE
paauyc u quameTp cepsl (11apa), pacrno3HaBaTh Ha PUCYHKAX IPU3MY,
napasuieJenune1, TupamMuIy, HIIKHIP, KOHYC, I1ap

OOBACHATH U WUTIOCTPUPOBATH MOHATHS MIPSIMOYTOJIBHOM CHCTEMbI KOOPAMHAT,
KOOpPJMHAT TOUYKH U KOOPAUHAT BEKTOPA; BBIBOJAUTH U UCIIOJIB30BAThH MPU PELICHUU
3a1a4 GopMysbl KOOPAUHAT CEPEAUHBI OTPE3Ka, UIMHBI BEKTOPA, PACCTOSHUS MEXKIY
JIBYMS TOUKaMH, YPaBHEHUS OKPYKHOCTHU U MPSIMOI
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I'nasa 4 Bexmoput

15

®opMynupoBaTh ONpEAEIeHUS U WILIIOCTPUPOBATh MOHATHS BEKTOPA, €0 JUIMHBI,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; MOTUBUPOBATh BBE/ICHUE MOHITHN U JEHCTBUH,
CBS3aHHBIX C BEKTOpaMH, COOTBETCTBYIOLIMMU ITPUMEPAMU, OTHOCSILIUMUCS K
(u3uIeCKUM BEKTOPHBIM BEJIIMYMHAM; IIPUMEHSTH BEKTOPHI U ICHCTBUS HA/l HUMH IIPH
pelIeHNH FeOMETPUUECKUX 3a1a4

I'nasa 5 I'eomempuueckue npeodpazoeanus 6
OOBACHATD, YTO TaKOE€ OTOOpa’KEHUE TNIOCKOCTH Ha ce0s U B KAKOM CJIydae OHO
Ha3bIBACTCS JBMIKCHHUEM TUIOCKOCTH; OOBSICHITH, YTO TAKOE OCEBAsi CAMMETPHS,
[EHTpaIbHAsI CAHMMETPHS, TTApAIUICTBHBIN TIEPEHOC U TIOBOPOT; 000CHOBBIBATH, UTO ATH
O0TOOpaXeHUS TUIOCKOCTH Ha CeOs SBIISIOTCS IBMKCHUSIMH, OOBSICHITH, KaKOBa CBS3b
MEXIY JBWKCHHUSIMH U HAJIOXCHHUSMH, WILTIOCTPUPOBATh OCHOBHBIC BUJIBI JIBFDKCHUH, B
TOM YHCJI€ ¢ TTOMOIIbIO KOMITBIOTEPHBIX TPOTPAMM
Ne i/ KoaunuecTBo
4yacoB
1. KontposbHas padora Ne 1 mo teme: «Pewenue mpey2oibHUKO8» 1
2. KonTtposbHas padora Ne 2 mo teme: «/Ipasunvhvie 1
MHO20Y20/IbHUKU
3. KonTtpoabHas padora Ne 3 o Teme: «/Jekapmosvl KOOpOUHAmMbl» 1
4, KonTtpoabHas padora Ne 4 o treme: «Bexmopwi» 1
5 KonTtpoabHnas padora Ne 5 no teme: «/ eomempuueckue 1
npeoopaz08aHUA»»
6. HTorosasi KOHTpOJIbHasA padoTa 1
HUTOr0 6
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IIpoMexyTouHasi aTrecTanus NPOBOJIUTCS B cOOTBETCTBUU ¢ «llomoxkeHueM o popmax, mepuoOJUIHOCTH U MOPSIKE TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTECTAlMU 00yYaroluXxcsi 0 OCHOBHBIM 00II€00pa30BaTEIbHBIM IIpOrpaMMam» B
¢dbopme UTOroBoi KOHTPOJILHON paboTH B Mae MecHIle.
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