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1. MACITIOPT PABOYEI IPOI'PAMMEI OBIIIEOBPA3OBATEJIBHOM YYEEHOI
AUCITUIIINHBI MATEMATHKA

1.1. O6s1acTh NPHMEHEHNS POrPAMMBI:

[Tporpamma  ofmeobpa3oBarenbhoil  yueGHON — mucHMmIMHEBI  «MaTeMaTHKa»
IpeHasHaIeHa JUIL HM3YYEHHA MaTeMATHKH B [PO(ECCHOHANBHBIX  06pa3oBATENIBHBIX
OpTaHM3alMAX, Pealu3yOMUX 00pa30BaTENbHYIO0 IIPOTPaMMy cpeaHero obriero o6paioBaHHS B
IIpe/ieIax OCBOCHMS IPOTPaMMBI IIOArOTOBKU CIEHUAIUCTOB CPEIHErO 3BeHd Ha 6a3e OCHOBHOTO
ofmrero o6pa3oBanys 10 CHENHATEHOCTH TeXHHYECKOTO OIS CpeIHero Hpotheccnqﬂanbﬂoro
obpaszosanns 09.02.03 «IIporpaMMupoBaHHE B KOMITBIOTEPHEIX CHCTEMAX)

1.2. Mecto y4eOHOM AMCHMILIMHBI B CTPYKType HPOrpaMMbl HOJrOTOBKH CIIELIAJNCTOB
CpeaHEro 3BeHa: ‘
YueOHnas qucnuIuinHa «MareMaTHKay SIBISETCS Y4eOHBIM IIPEMETOM 00S3aTeNILHOMN
npeaMeTHoM obnacti «Maremaruka u nHopmaraka» OI'OC cpenrero obmero oGpasoBaHus.
YueOHasa qucnMIuIMHA «MareMaTuKa» U3y4aeTes B 0011eo0pa3oBaTeIbHOM [HKIIE yqe6Horo
nnana [IIICC3 na 6ase ocHoBHOrO 0011€r0 06pa30BaHus U SBIAETCS MPOGHIIEHON
JTUCIHUIIINHOMN.
1.3. ean m 3apa4yn y4eOHOH AHCIHMININHLI — TPeGOBAHMA K Pe3yJLTATAM ocpoemm
y4eOHOH AUCIMIIUHBI:
IIporpaMMa opHeHTHPOBaHa HA JIOCTIKCHHUE CIICAYIONIMX IeJIei:
e obecneveHne chOpMUPOBAHHOCTH MIPEICTABICHUI O COMUATBHEIX, KYJIBTYPHBIX U
HCTOPUYECKHX (PAaKTOpax CTAaHOBJICHUS MAaTCMAaTHKH,
e obecneueHne c(hOpMHUPOBAaHHOCTH JIOTHYECKOTO, aJITOPHTMHYECKOTO 7
MaTeMaTH4eCKOT0 MBIILICHUS;
e ofecneucHHe CGHOPMHPOBAHHOCTH YMCHHI INPUMEHATH MOJyYCHHBbIE 3HAHUSA IIPH
PEILIEHUH pa3InYHbIX 337139, |
o obecredenne CHOPMUPOBAHHOCTA MPEJCTABICHAH O MareMaluke KaK —4YacTd

O0IIEYETOBEYECKOH  KYNIBTYpBl, YHHUBEPCAIbHOM S3BIKE HAYKH, ITO3BOJISIOIIEM

OIKCHIBATh ¥ U3Y4YaTh peasIbHBIC IIPOIECCHI U SBJICHHUS.

[Tpodunuzanus neneit MareMaTH4eckoro oOpasoBaHUA OTpaXkaeTcs Ha BeIOOpe npnopmreTOB B
OpraHu3anuy y4eGHOM JesTenbHOCTH obydarommxcd. [l TEXHHUECKOTO, COIUANBHO-
3KOHOMMYECKOro Ipodmiell npodeccHoHATBEHOTO 0o0pa3oBaHMsS BbIGOp Ielieil cMmelaercs B
IParMaTH4YeCKOM HAIIPABJICHHH, MIPELYCMATPHBAIOIEM YCHICHHE H PACIIMPCHYE IIPHKIIANHOTO
XapakTepa HW3yYeHHS] MAaTeMaTHKH, IPEMMYINECTBEHHON OpHEHTAIMH HA AITOPUTMHYECKHi
CTHJIb II03HABATEIbHON AEATEIEHOCTH.
OcBoenne coaepxaHus yd4eOHOH AMCHUILUIMHBI «MaTtemaTHKa» 00ecreynBaeT MNOCTHIKCHHUE
CTYZICHTaMH CJIEAYIOIIUX Pe3yIbTATOB:
* INYHOCTHBIX:

— copMHUPOBaHHOCTH IIPEICTABICHUN O MATEMATHKE KaK YHHBEPCAILHOM S3BIKE

HAyKH, CPe/ICTBE MOAENUPOBaHUS ABJICHAN H IPOLIECCOB, UIEAX U METO/IaX MATEMATHKH,;

— [IOHMMAaHKeE 3HAYMMOCTH MaTeEMaTUKH UL HAyYHO-TEXHUYECKOTO IIporpecea,

chopMIPOBaHHOCTH OTHOLIEHHS K MATEMATHKE KaK K YacTH O0IIedeT0BEYeCKOM

KyJIbTYpBI Yepe3 3HaKOMCTBO C HCTOPUEH pa3sBUTHS MATECMATHKH, SBOJIIOIHGH

MaTeMaTHYeCKUX HIEH;

— Pa3sBUTHE JOTHYECKOr0 MBILUUICHHUS, IIPOCTPAHCTBEHHOTO BOOOPAKEHH S, aIrOPATMAIECKON

KyJAbTYypbl, KPHTHYHOCTH MBINIUICHUS Ha yYpOBHE, HeoOxomumom mms OymymeH

IpodeCcCHOHANBHOMN NeATeTPHOCTH, IS IPOAOJDKEHUS 00pa3oBaHms H CaMO0Opa3OBaHN;

— OBJIQJICHHE MaTEMATHYECKUMHY 3HAHUSAMHU ¥ YMEHHUAMH, HCOOXOTUMBIMH F I10-

BCEIHEBHOH KHU3HH, JUI1 OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIHIIINH U

OUCHUTUIHH IPOo¢ECCHOHANIBHOTO HUKIIA, UL TOTyYeH s 00pa3oBanus B 001acTax,

He TpeOyromux yriryOJeHHOM MaTeMaTHYSCKOM MOITOTOBKH;

— TOTOBHOCTB U CIIOCOOHOCTE K 00pa30BaHUIO, B TOM YHCIIEe caM000pa3oBaHHIo,
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Ha IPOTKEHUH BCCH XHU3HH; CO3HATENLHOE OTHOIICHHE K HEIPEPEIBHOMY o6pa303afﬁmo KaK
YCIIOBHIO YCIICITHOM NPOYECCHOHANBHON U 00IIECTBEHHOMN AeSATEBHOCTH,
— TOTOBHOCTb U CIIOCOGHOCTD K CAMOCTOSTENBHOM TBOPYECKOH H OTBETCTBEHHOM
JESATEIIbHOCTH,
~ TOTOBHOCTh K KO/IEKTMBHOH paboTe, COTPYOHHYECTBY CO CBEPCTHHKAMH B
00pasoBaTenbHOH, OOWMECTBEHHO MOJNE3HOH, y4eOHO-HCCIeIOBATENBCKOH, IpoeKTHOH u
JAPYTHX BHUJIAX AEATENbHOCTH,
— OTHOIICHHE K UPOQECCHOHANBHOR NEATENBHOCTH KaK BO3MOXXHOCTH YYACTHS B PELICHHH
JIMYHBIX, OOIECTBEHHBIX, TOCYAapCTBEHHbIX, 0OLICHAIIHOHATBHEIX TIpoGIen;

* METANIpeAMETHBIX:
— YMEHHE CaMOCTOATEIIbHO OIIPEAEIIATD LENU ACATEIBHOCTH H COCTABIIATE IJIaHbI
ACATENIBHOCTH; CaMOCTOATENIBHO OCYIIECTBIATh, KOHTPOJIMPOBATh H KO]_JpCKT%IpOBaTB
ACATEIBHOCTD; HCIIONB30BATh BCC BO3MOXKHBIC DECYPCHI M AOCTHKEHHS IMMOCTABJICHHBIX
HeNei ¥ peanusaldy IIIAHOB NEATEIBHOCTH; BHIOHPATE YCIEIHBIE CTPATGTHH B pasIMYHBIX
CHTyallusIX;
— YMEHHE IPOAYKTHBHO OOINATECS U B3aUMOJICHCTBOBATH B IIPOIECCE COBMECTHOM
ACSATENbHOCTH, YYATHIBATL MOSUIMH JPYTHX YYaCTHHKOB HEATENBHOCTH, 3(Q(EKTHBHO
paspermarh KOHQIIHKTEI, !
~ BIIQJICHAC HABBIKAMH TO3HABATCIBHOM, Y4YeOHO-HCCIENOBATENBCKOH ¥ IPOEKTHOM
JEATENLHOCTH, HAaBBIKAMH  PaspelleHHs mpobjeM; CIOoCOOHOCTH ¥ TOTOBHOCT K
CaMOCTOSATENIFHOMY TIOMCKY METOOB pEIIEHHs IPAKTHYECKHX 3aja4, NPUMCHEHHIO
Pa3IN4YHbBIX METO/I0B [103HAHHSI, 1
— TOTOBHOCTb M CIIOCOOHOCTP K CAMOCTOSTENLHON HH(POPMAILMOHHO-TTO3HABATEIEHOM
ACSTC/IGHOCTH, BKIIOYas yMEHHE OPUEHTHPOBATLCA B PAa3IMYHBIX HCTOYHMKAX MHGOpMAIHH,
KPUTHYECKH OLCHHWBATL W MHTEPIPETHPOBATh HHOOPMALMIO, MOIYUaEMYI0 H3 Pa3IMYHBIX
HICTOYHHUKOB;
— BJIAACHUE A3BIKOBEIMY CPEICTBAMH: YMEHUE ICHO, IOTHYHO M TOYHO M3J1araTh
CBOIO TOYKY 3PEHH, HCII0Ib30BATh a/IeKBATHBIC SI3BIKOBEIC CPECTBA;
— BJIa/ICHUE HaBBIKaMH II03HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
IEHCTBUI M MBICIIMTEIBHEIX IIPOIIECCOB, UX PE3yILTATOB U OCHOBAHUH, IPAHHL]
CBOETO 3HAHUS U HE3HAHU, HOBBIX II03HABATENHHBIX 3a0a9 U CPEJCTB JIAHX
JOCTHIKEHHUS;
— LEJICYCTPEMIICHHOCTD B IIOMCKAX U IPUHATHH PEIICHUH, COOOpa3UTEeIBEHOCTS H
MHTYHLHAS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX MPECTABICHHHN; CHOCOOHOCTH BOCIPHHHMATD
KpacoTy U TapMOHHIO MUDa; i

* IpeIMeTHBIX:

Inemenmol meopuu MHONCECE U MAMEMAMUYECKOU 102UKU.

OneprpoBaTh Ha 6a30BOM YPOBHE' MOHATHSME: KOHEYHOE MHOXKECTBO, IEMEHT MHOXECTBA,
IIOIMHOXECTBO, IIEpeceveHre M OOLEJWHEHHE MHOXECTB, WUHCJIOBBIE MHOXECTBA HA
KOOPIOUHATHOM NpAMOH, OTPE30K, HHTEPBAJI, |

omepupoBaTh Ha 0a30BOM YPOBHE IIOHATHAMHK: YTBEP)KIEHHE, OTPUIAHWE YTBEPKACHHSA,
HCTHHHBIE M JIOXKHBIE YTBEPXKACHHUS, IPHUYMHA, CIEACTBHE, YacTHBIM cirydail 0O0IIero
yTBEpK/IeHU:, KOHTPIpUMED;

HAaXOJUTh IepecedeHUe U OOBEIMHEHHE IBYX MHOXECTB, MPEICTABICHHBIX rpa(pnq%cm Ha
YHCIIOBOH IIPAMOI; ‘

CTPOMTh HAa YMCIOBOM MpPAMON MOAMHOXECTBO HHCIOBOIO ~MHOMECTBA, 3aNaHHOC
IIPOCTEHUILINMH YCIIOBUSIMY; :

pacro3HaBaTh JIOKHBIE YTBEPKJACHHS, OLIMOKM B pACCYKIOCHHAX, B TOM HHCIE ¢
HCIIOJIb30BAaHUEM KOHTPIPHUMEPOB.

Hucna u evipasxcenus.




—  Onepuposats Ha 6a30BOM ypOBHE IIOHATHSIMH: IIE0E YHCIIO, JITHMOCTE THCELL,
OOBIKHOBEHHAA ApO0b, AeCATHYHAS APo6b, PAIMOHATIBHOE YHCIIO, IpHOJIKEBHOE 3HAYEHHE
4uCIIa, 9acCThb, O, OTHOIICHHE, IIPOLICHT, ITOBLIIIECHHE H ITOHMKCHAE Ha 3aIdHHOE THCIIO
IPOLECHTOB, MacITab;

—  ONEpHpoBaTh Ha 6a30BOM ypOBHE MOHATHAMH: JOTapH(MM THCIIA, TPATOHOMETPUIECKAS
OKPYXKHOCTb, TpaJyCHas Mepa yIJia, BeJIMYHHA YTJIa, 3aJaHHOr0 TOYKOH Ha |
TPUTOHOMETPHYIECKOH OKPYXKHOCTH, CHHYC, KOCUHYC, TAHTCHC U KOTAHICHC YIJIOB, I/IM‘CIOHII/IX

TIPOM3BOJILHYHO BCJIIMYHHY; \ \

—  BBLINOJIHATH ApHQMETHIECKHUE JeHCTBHS C LIS/IBIMA U PAIIHOHAILHEIMH YHCITAMY;

—  BBIIOJNHATH HEC/IOXKHBIE IPE0OPa30BAHNS YUCIOBBIX BEIPAXKEHUH, COJIEPKAIINX CTENEHH
YHCell, THO0 KOPHHU M3 YUCe, 00 JTorapuMEI YHCET;

—  CPaBHHBATH PAIMOHAIBHBIE YACIA MEXIY COOOI;

-~  OIICHHWBATh U CPaBHHUBATEH C PAllHOHAILHBIMA YHCIIAMU 3HAYCHUS LIEJIbIX CTEIICHEH YHCell,
KOpHEH HaTypalbHOH CTENEHH M3 YHCEJI, TOTapH(MOB YHUCEII B IPOCTHIX CITYHAsX;

—  u300paxaTh TOUKaMH Ha YHCIOBOM NPSIMOM IIEJIbIe ¥ PallHOHAILHEIE YHC/Ia;

—  u300paxaTh TOYKaM¥ Ha YHCIIOBOH IIPAMOM LeJIbIe CTEIICHH YHUCEN, KOPHH HATYPATBHOMN
CTEIICHH W3 YUCEN, TOTapH(MBI YUCENT B IPOCTHIX CIyYasX;

~  BBIIOJHATH HECIIOXKHBIC IPe0Opa30OBaHUS IIETIBIX U JIPOOHO-PAIlMOHAIBHAIX OYKBEHHEIX
BBIPAXKECHMIH; |

~  BBIP@XaTh B IIPOCTEHINNX CIIyYasx U3 PABEHCTBA OJHY IEPEMEHHYIO UEPE3 APYTHE,;

—  BBIYMCJATH B [IPOCTBIX CIIy4YasX 3HAYCHUS YHCIIOBBIX U OYKBEHHBIX BBIPANKCHUH, |
OCYINECTBIIAS HeOOX0MMBIE MTOJICTAHOBKH 1 IIpeo0pa3oBaHus;

—  u300paxarh cCXeMaTH4YECKHU YTOJI, BEJIMYMHA KOTOPOTO BRIpayKeHa B I'pajiycax;

|

|

Ypaenenun u nepaserncmea !
~ Pemars nuneltHEIC ypaBHEHHS U HEPaBEHCTBA, KBAAPATHEIC YPABHCHHS, ‘
— pemrats jorapudpmudeckue ypaBHeHus Buma log,(bx + ¢) = d u npocreiimue HEfpaBeHCTBa
Bupa log, x < d; ‘

— peluaTh MOKa3aTelbHBIE ypaBHEHHs, Buaa a’**¢ =d (rme d MoxHO mpercTas Th|B BUJE
CTEIleHN C OCHOBAaHHMEM a) M IIPOCTeHINNe HepaBeHCTBa BHaa a” < d (roe diMO)KHo
IPEICTaBATD B BUJIE CTETICHH C OCHOBAHUEM a);. i

— IPHUBOJUTH HECKOJBKO IPHMEPOB KOPHEH IPOCTEHINEr0 TPUTOHOMETPHYECKOIO YpaBHEHHUS
BHIa: Ssinx = a, cosx = a, tgx = a,ctgx = a, roe a — TabjUM4IHOE 3gaquHe

COOTBETCTBYIOIIEH TPUTOHOMETPHUECKOH QyHKIIHH.

- OILICHUBATH 3HaKN CHHYyCa, KOCHHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHRIX YI‘.]'IOIT
|
\
T
‘ I

Dynkyuu.

— OnepupoBaTh Ha 6a30BOM YPOBHE NMOHATHSAMHE: 3aBHCAMOCTb BEJIHYHH, (DYHKIMS, apryMEeHT
U 3HaueHHe (QyHKUUM, 00JIaCTh ONpEAEICHUS M MHOXXECTBO 3HA4YCHUH (yHKImH, rpadux
3aBHCHMOCTH, TIpaQuk GyHKUAH, Hymd GYHKOHM, DPOMEXYTKH 4HAKOIIOCTOSHCTBA,
BO3pacTaHUE HAa YHCIOBOM IIPOMEXKYTKE, YObIBAHUE HA YHUCIIOBOM IIPOMEIKYTKE, HA,I/I6OJIBHICC
W HAMMEHBIIeE 3HAYCHHE (YHKIMM Ha YHCIOBOM NPOMEXYTKE, NIEPHOMYECKas (bYHKuH;I

nepuon;
— OomIepupoBaTh Ha 6a30BOM YpOBHE IIOHATHSAMHM: IpsMas W 0OpaTHad NMPONOPLEOHAIBHOCTD
NUHEHHAs,  KBajpaTW4Has,  jorapudmudeckas M IoKasaTenbHas | QyHKIu,

TPUTOHOMETpHUecKue QyHKINHY;



— DpacmosHaBaTh  TPaQUKW  JNEMEHTAapHBIX  QYHKIOMH:  OpaMod obparHoi
NPONOPUHOHATIBHOCTH, JNTHHEHHOW, KBAaIPaTHYHOH, JOTapu()MHYECKOH H MOKa3aTebHOMN
(yHKIMH, TPHTOHOMETPHYECKUX QYHKIIHIL;

~ COOTHOCHTb IPa(UKM JEMEHTAPHEIX (YHKLHMIL: IPAMON H 06paTHOH IPOIOPIHOHATEHOCTH,
JINHCHHOIH, KBaJApaTUIHOM, norapuhMudecKoit H MoKa3aTenpHoN GbyHKLMH,
TPUTOHOMETPHYECKUX QYHKIHUH ¢ HOpMYyIIaMH, KOTOPEIMH OHHM 3aJIaHEI,

— HaxXOJWTh 10 TpadHKy MPHOMIKEHHO 3HAYeHHA (PYHKIHH B 33JaHHBIX TOYKAX

— OIpeJeNiaTh N0 TIpaguKy CBOMCTBA (QYHKIMH (HYJH, NPOMEXYTKH 3HAKONOCTOSHCTBA,
IIPOMEXKYTKA MOHOTOHHOCTH, HAHOOJIBINNE W HAUMEHBIIHAE 3HAYCHU H T.11.);

— CTPOHMTH 3CKH3 rpaduka (QyHKIHH, yIOBIETBOpSIONEH MpHBeAeHHOMY HaGopy YycaoBmii
(IpOMeXyTKHM BO3pacTaHMs / yOBIBaHHS, 3HA4YeHHEe (QYHKIMH B 3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB H T.[I.).

Inemenmovl MAMeMAMU4ECKo20 AHAIU3A.

— OnepuposaTs Ha 6a30BOM YpOBHE MOHATHSAME: IIPOU3BOAHAS QYHKINM B TOUKE, KACATEIIHHAS
K rpaduKy QYHKIUH, IPOU3BOAHAS (YHKIIHH;

— ONpPEeNeNATh 3HAYECHHE NPOM3BOAHON (YHKIMM B TOUKE MO H30OPAKEHHIO KAcaTelNbHOH K
rpaduky, IpoBeICHHOM B 3TO# TOUKe;

— peIIaTh HECIHOXKHEIEC 33a4y Ha NPHMEHEHUE CBA3U MEXKAY MPOMEKYTKAMI MOHOTOHHOCTU H
TOYKaMH JKCTPeMyMa QYHKIHH, ¢ OJHOH CTOPOHBI, M IIPOMEKYTKAMM 3HAKOIOCTOSHCTBA 1
HYJISIMH IIPOM3BOIHON 3TOM QyHKIIMH — ¢ Ipyroi.

|
Cmamucmuka u meopua éepoamnocmeil, 102UKa U KOMOGUHAMOPUKA. -

— OmnepupoBate Ha 0a30BOM YpOBHE OCHOBHBIMH OIHCATEILHBIME }_(zlpaKTepHdTnKaMH
quciIoBoro Habopa: cpefHee apudmernueckoe, MennaHa, HAWOOIbINEE M HAKMEHBIIES
3HAYCHUS, ‘

—  OIePHpPOBAaTh Ha 62a30BOM YPOBHE MOHATUSMH: 9ACTOTA U BEPOATHOCTD COOBITHA, CJIy‘HaI/IHBII/I
BBIOOD, OIIBITEI C PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMH COOBITHAMMY,

—  BBIYHCIATH BEPOATHOCTH COOBITHH HA OCHOBE IIOJICYETA YHCIIA HCXOHOB,

Texcmossie 3a0auu.

— PemaTs HecoXHBIE TEKCTOBBIE 331a4H Pa3HEIX THIIOB;

— QaHANM3HAPOBATH YCIOBHE 3aia4i, NpPH HEOOXOAMMOCTH CTPOMTH JUis €€ pEelIeHHA
MaTeMaTHYeCKyIO MOJICTIE;

— DOHMMAaTh W HCIOIB30BAaTh IS PEIUCHHs 3a4a4d HHGOOPMALHUIO, IPE/ICTABJICHHYIO B BHJE
TEKCTOBOM M CHMBOJILHOH 3allMCH, CX€M, TabJuIl, 1uarpamm, rpahuKkoB, pHCYHKOB; |

— JIeMCTBOBATH 10 ATOPUTMY, COAEPKAILEMYCS B YCIIOBHH 3a/1a4H;

— HCIIOJb30BaTh JIOrHYECKUE PACCYKICHUS IIPU PEIICHUH 3a1a49H;

— pabotaTh ¢ HU3OBITOUYHBIMH YCIOBUSAMH, BBIOMpas H3 Bceil uH(pOpMaNuE, JIaHHEIE,
HeoOX0AUMBIC JUIS pelICHHUS 3a/1a4H; | ‘

—  OCYUIECTBJIATH HECJIOKHBINA IIepebop BOZMOXKHEIX PEIICHUIA, BRIOUpAs U3 HHUX ONTHMAIIbHOE
110 KpUTEpUAM, cHOPMYITMPOBAHHBIM B YCIIOBHH,

—  AHAJIM3HPOBATh H MHTCPIPETHPOBATH IONYyYCHHBIE PEINICHUS B KOHTEKCT{ YCIIOBHS 3a/adH,
BBIOMpATh pelleHts, He IPOTHBOPEHAIHE KOHTEKCTY;

— pelnaTh 3a7a4y HA pacueT CTOMMOCTH HOKYIIOK, YCIIYT, OE30K U T.IL.;

— pelarb HECIOXHBIE 3a1a4M, CBA3AHHBIC C JIOJEBBIM Yy9JacTHEM BO BiaaeHHH (GHpMOi,
IpEeATPUATHEM, HEIBHKUMOCTHIO,

— pellarh 3alayd Ha MPOCTBIC IPOLEHTHI (CHCTEMBbl CKHAOK, KOMHCCHH) W Ha BBI‘II/ICJICHI/IC
CJIOJKHBIX IIPOLIEHTOB B Pa3IMYHBIX CXEMAaxX BKJIAZOB, KPEAUTOB H HIIOTEK; |



pemare MPAaKTAYECKUE 3a1a4d, TPeOYIOIHE MCIOIB30BAHAS OTPHIATCILHEIX YHCEX: Ha
ONIPEACICHUC TEMIICPATYPBI, HA ONPE/EICHHE IOI0XKEHH Ha BpPEMEHHOM ocu (10 Hameit 3psl
M T0CIe), Ha [BWKEHHE IEHEXHBIX CPEICTB (IIPHXO./Pacxon), | Ha olpe/ie/IcHNe
IIIyOWHBI/BBICOTHI H T.IL;

HCIIOJB30BaTh MOHATHE MacmTaGa JUTS HAXOXACHHS PACCTOSHUM U IJIHH Ha Kaprax, IaHax
MECTHOCTH, ILIaHaX [IOMCIICHHH, BHIKPOMKaX, IIpH paboTe Ha KOMIIBIOTEPE H T.11,

TI'eomempua. |

OrtepypoBats Ha 6a30BOM ypoBHE HOHSATUSMHM: TOHUKA, IPAMas, IIOCKOCTH B IPOCTPAHCTBE,
NapaJIEIbHOCTD M IEPIEHANKYIIIPHOCTD NPSMBIX H INIOCKOCTEIH; | ‘
pacro3HaBaTh OCHOBHBIC BH/BI MHOIOTDAaHHHKOB (NpH3Ma, IHpPaMH/ia, HpﬂMOYFOJIBHI:IH
apajulenenunesn, Kyo);

u300paxaTh H3ydacMele (QUIYPEl OT PYKH M C IIPUMEHEHHEM IIPCCTHIX qep#exchIx
UHCTPYMEHTOB; ‘
Aenath (BBIHOCHBIE) IUIOCKHE YEPTEKHM W3 PHCYHKOB IPOCTBIX 0OHEMHBIX (bHryp BUJ
CBEPXY, cOOKY, CHH3Y; ‘
M3BJICKaTh MH(OPMALIHIO O IIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DHUIYPaX, IJ[peI[CTan'IeHHYIO
Ha 4epTexax W PUCYHKAX; ‘
IPUMEHATH TeopeMy IIngaropa mpu BEIMACIIEHAN SIEMEHTOB CTEPEOMETPHICCKHX QHIYD;
HaxomuTh O0BEMBI M IUIOIAJM IIOBEPXHOCTEH IIPOCTEHINHX miororpaHHqKOB c
IIpAMEHEHHEM QOPMY.T;

pacro3HaBaTh OCHOBHEIEC BHBI TEJI BPaLleHUs (KOHYC, IHIHH/D, cdepa | map);

HaxoMuTh OOBEMBI M IUIOMIATH IIOBEPXHOCTEH IIPOCTEHINNX MHOIOI'PAHHUKOB H T
BpAleHUS ¢ IpUMEHEHHEM HOPMYIL.

Bexmopubr u koopounams: ¢ npocmpancmee.

OHCpI/IpOBaTB Ha 6a30BOM YPOBHEC IIOHATHEM NCKAPTOBLI KOOPAWHATHI B IIPOCTPAHCTBE,

HAXOJUTh KOOPJHHATEI BEPIIMH Ky6a 1 IPAMOYTOJBHOIO MapajUIe/IeIHIIe A,
Hcemopus mamemamuxu.

OnucEIBaTH OTACIbHBIC BBINAIOIIUECS PE3YJIbTATEI, MMOJYYCHHEIC B XOIE paanTnxi

MaTCMAaTHKH KaK HAYKH, ‘

3HATH [IPpUMEPBI MAaTCMAaTHICCKHX OTKpI:ITI/Iﬁ U UX aBTOPOB B CBsI3U C OTEUECTBEHHOHN U

BCEMHPHOM HUCTOPHEH;

IIOHAMAaTE POJIb MATEMATHUKHU B PA3BUTHH Poccun.

Memoobvt mamemamuxu,

HpI/IMCHﬂTB H3BCCTHBIC METOAR! IIPH PEIICHUH CTAaHIAPTHRIX MaTEeMaTHYCCKUX 3a/ay,
3aMCHaTh U XapaKTCPU30BaTh MAaTCMATHHCCKHUE 3aKOHOMCPHOCTH B orcp'_yx{alomeifl

IICfICTBHTE?JIBHOCTH;

IOPUBOAMTL IIPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B IPHPOZE, B TOM| YHCIE
XapaKTepU3YIOIMX KPacoTy U COBEPLICHCTBO OKPYXKAIOIEr0 MEpAa M IIPOM3BEACHHIT
HCKYCCTBA. |

1.4. KosinuecTBO 4ac0B HA 0CBOECHHE MPOrPaAMMBbI y4eOHOM JHCHUILIHHbI
MaKCHMaNbHOH yueOHoi Harpy3ku obydaromerocs - 351uac, B TOM 9HcIe:

00s13aTeIbHON ayAMTOPHOM yIeOHOH Harpy3Kkd oOyJaromerocs - 234 vaca;
CaMOCTOATENIBHOM paboThl o6y4aromerocs-1174acos.



2, CTPYKTYPA U COAEP)XAHUE YYEBHOHN IUCHUILIVHBI

2.1. O6bem yueOHoil AMCIUIINHGI M BHABLI y4e6H0i paGoTbI

Bua yge6noii paGorsl ' Ob6vem uacos

Maxkcuma/ibHast yaeOHast HArpys3Ka (Bcero) _ 351
Obs3aTesbHAs ayAUTOPHAs yueGHAN HATPY3Ka (BCeTo) 234
B TOM YHCJIE: |

Teoperudeckoe o0ydeHune 118

MPaKTHYECKUE 3AHITHS ! 116
CamocroaTeabHas paGora oby4aromerocs (Bcero) [ 117
B TOM YHCJIE: |
CaMoCTOsATENbHAA PaboTa Hall HHAWBHAYAIbHBIM HCCIIEIOBAHAEM (npoeKTOM)f 40

BHEAYAMTOPHAA CAMOCTOSATENIbHAS paboTa | 77
Hmoeosas ammecmayus ¢ hopme: IKIAMEH | !
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3.XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JEATEJILHOCTH

CTYJAEHTOB

Conepixanne 00yuenus

XapaKkTepHCTHKA 0CHOBHBIX BHAOB AEATENbHOCTH CT‘YL[eHTOB (ua
YPOBHE y4eOHBIX AelicTBHIA)

Beenenue

OsHakoMIIEHHE C POJIBIO MATEMATHKHU B HAyKe, TeXHUKE, 9KOHOMHKE,
MHPOPMAIOHHEIX TEXHOJIOTHAX ¥ IPAKTHYECKOMN I e}lTeJIBHOCTI/I
O3HakOMIIEHHE C TEAMY ¥ 3a/ia9aMU U3Y9eHNs MaTeMaTHKH IPU
ocoenuu npodeccuii CI10 u cnenmansrocteit CII0 ‘

AJITEBPA _ !

Pa3Burre nonstus
0 YHUCIIE

Bemonnenune apudmeTnaeckux gecTBHI HaL tmcniaMH, coueras
YCTHBIE ¥ IIHCEMEHHBIE IIPHEMBI. |
Haxoxnenne npubIimkeHHEIX 3HAYCHII BEINYHH U norpemmheﬁ
BBIYUCTICHHUH (a0COMOTHON W OTHOCHTENBHOMN); CpAaBHEHHE HHC/TOBEIX
BBIPAKEHHH. ‘
Haxoxnenue omubok B mpeoOpa30BaHUAX U BEIUHUCIEHUSX (omocmrcz

KO BCEM ITyHKTaM IIPOIPAMMEIL)

Kopuu, crenenn,
JorapuMer

O3zHakoMJIeHHE C TIOHSTHEM KOPHS 71-i CTETIeHH, CBOMCTBAMHE
PaIHKaJIOB U NPaBHIIAMY CPaBHEHUSA KOPHEH,

DopMyIMPOBaHHE ONIPe/IENCHHUS KOPHA U CBOMCTB KOPHEH.
Boruuciienye u CpaBHEHHE KOPHEH, BBIIOIHEHHE PHKUIKH 3HaquHa
KOpHSL.

[IpeoGpasoBanye YHCIOBBIX U OYKBEHHBIX BEIPaKEEHH, CONEPIKAIIIX
paIUKaIbL. !
Brimonnenne pacyeros o GopMyiiaM, CoJepiKaluM paguKais],
OCYILIECTBIIAA HEOOX0 UMBIE MOACTAHOBKH U IPe00pasOBaHus.
Onpenenenne paBHOCHILHOCTH BEIPaKEHHH ¢ paguiaiaMu. Pemenue
UpPalMOHAIBHBIX YPaBHEHUH. 3
OsnakomiieHHE ¢ TOHATHEM CTEICHH C JeHCTBUTEIBHEIM IIOKA3aTEIEM.
Haxoxnenne 3Ha9eHuN CTENICHH, HCIOIB3YS IIPH H@O@XOI{I/IMO¢TI/I
HMHCTPYMEHTAIBHBIE CPEIICTBA, |
3anuchIBaHNE KOPHS 1-f CTENICHH B BUJIE CTEIEHH C APOOHEIM |
II0Kas3aresaeM U Hao0opor. |
@opmyupoBaHUE CBOMCTB cTeNeHell. Brruucnenye cTenenel ¢
PalMOHABHEIM MOKA3aTe/IEM, BBIIOTHEHHE IIPUKUIXA SHAYCHHS
CTEIICHH, CPABHEHUE CTEIICHEH,

IIpeoGpa3oBaHKe YHCIOBBIX U OYKBEHHBIX BRIPAXECHHIA, co,uepﬁcamnx
CTCIICHH, IIPUMCHSS CBOMCTBA. PelneHne nokasaTe/IbHEIX YpaBHEHHI,
OsHaxoMIIeHue ¢ IPUMEHEHHEM KOPHEH M CTelleHel [py BEMUCIICHHH
CPEAHHUX, JIEJICHUU OTPE3KA B «30JI0TOM CEYECHUHU Y,
PeleHuenpruKIaIHbIX 33/1a4 Ha CIIOXKHbIE IIPOIICHTH]

ITpeoGpazoBanue
anreOpandecKux
BBIpaXCHUN

BeimosnHenre 1peo6pa3oBaHuil BEIPaXKEHHUH, IPHMEHEHHE (I)opmyn
CBS3aHHBIX CO CBOWCTBAMM CTeNEHEH 1 ToTapHdMOB. |
Ompegnernenne 061acTH JOMYCTAMBIX 3HAYSHHH JIOrapAOMAUECKOr0
BBIPAKEHHS. ' f
Pernenve orapuMuueckux ypaBHEHHH

OCHOBBI TPUTTOHOMETPHUH

OCHOBHEIE TOHSITHS

Wsy4enne paquaHHOTO METOAA H3MEPEHHUSA YITIOB BpaLLIeHI/ISI HHX CBSA3H
¢ rpajsycHoM Mepoii. M306pakeHne yriioB BpalleHus! Ha OKPYXHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIa C €0 PaclIOIOKCHHEM. |
®opMynMpoBaH#e OMpPEAETICHIN TPUTOHOMETPHUECKHX (byHKuym JUTS
YIJIOB IIOBOPOTA K OCTPAIX YIVIOB IPAMOYTIOJIBHOTO TPEYTONBHAKA H
00BSICHEHHE UX B3aHMOCBI3H
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OcHOBHBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPHI'OHOMETPUUECKUX TOXKIECTB JJIS |

TPUTOHOMETPHYECKHE BEIMUCIICHHS SHAYCHHE TPHTOHOMETPHIECKHX (YHKLMIA 110 0ZHOH 3
TOXKIECTBA HHUX !
I[IpeoGpazosanus W3y4etne ocHOBHEIX (hOPMyYIT TPUTOHOMETPHH: (HOPMYIIBI CIIOKEHHS,
HPOCTEHIIHX YABOCHHS, IPe0OPa3OBaHys CyMMBI TPHTOHOMETPHHECKHX (YHKIHI B
TPUTOHOMETPHIECKHX IIPOM3BCACHHE U TPOU3BEICHHS B CyMMY U IPUMEHESHHUE IIPH |
BEIpaXKEHH I BBIYVCIICHUH 3HAYECHHA TPHTOHOMETPHYECKOTO BRIPAKEHHUS 1

YIIPOLIEHHS €To. |

O3sHaKkOMJIEHHE CO CBONCTBAMH CUMMETPHH TOYEK Ea eMHUIHON

OKPYXXHOCTH M IIPUMEHEHHE UX IUIA BHIBOMA (popMy'rI HPUBEICHHAS
[Mpocreiimue Pewenue 1o popMynaM 1 TPUrOHOMETPHIECKOMY KPYTy npocTeanx
TPUTOHOMETPUYECKHE TPUTOHOMETPUYECKHX ypaBHEHHIA.

YPaBHCHHUA U Hepagencmaa

[IpuMenenue 0OIMX METOIOB PELICHNS YPABHEHHE (Hpn[Bez[eHHe K
JTMHEHHOMY, KBaJIpATHOMY, METO], PAa3JIOXKeHHs HA MHOKHTENH,
3aMEHBI IEPEMEHHOH) IIPU PELIEHNH TPUTOHOMETPHYECKHX
YpaBHEHUH.

YMenHe 0TMeuaTh Ha Kpyre pelneHns npocTeimux
TPUTOHOMETPHUUCCKHX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YKCIa

OsHakoMIIeHHE € IOHATHEM OOPATHBIX TPUTOHOMETPHIECKHIX
byHKIHA. '

Usy4enune onpeneneHuii apkcuHyca, apKKOCHHYCa, ApKTaHreHca
uncia, GOpMyIHPOBaHUE UX, H300paXKeHHE Ha ¢(HEHIHOH
OKPY>KHOCTH, IPUMEHCHUE NIPH PEICHUN YPaBHEHH i

®YHKIHUU, UX CBOMCTBA U TPAGHUKH

OyHKIHY.
[ToHSTHE O
HEIIPEPBIBHOCTH QyHKIUH

OsznakomiieHHE C IOHATHEM IEPEMEHHOM, IIPUMEpPaMH 3aBI/ICI/IMOCTeI/I
MEXAY IIepEMEHHBIMH,

O3HaKOMIIEHHE ¢ IOHATHEM TpaduKa, ONpeIeeHHe IPHHAIICHKHOCTH
TOUKH Tpaduky Gyskuun. Onpeznenenne o popMmyie IpocTeiiimeit
3aBHCHMOCTH, BHJa e¢ rpaduka. Beipaxxenue o dhopmyite O,Z[HOI/I
LIEpEMEHHOI uepes3 Apyrue.

OznakomiieHHE C olpeeneHreM QyHKIUM, HOpMyIIpOBaHNE éro
Haxoxaenue 061acTi onpeaencHus ¥ 06JIacTH 3HaYeHui QYHKIHH

CaoiicTBa QyHKIHH.
['paduueckas
uHTepnpetanus. [Ipumepsr
(bYHKIIMOHATBLHBIX
3aBHCHUMOCTEN B peabHbIX
npoleccax U sBJIECHHUSIX

OzHakomiieHME ¢ TpuMepaMu GOYHKIHOHAILHEIX 3aE HCHMOCTEH B
peanbHBIX NPOIECCaX U3 CMEKHBIX AUCIIUIUINH, |
O3HakoMIIEHHE C JOKa3aTeIbHBIMU PacCyKICHUAME HeKOTopLIb(
CBOMCTB IMHEHHOHN M KBaApaTUUHOM QYHKIHIA, TPOBEICHHE |
UCCIICIOBaHM IMHEHHOH, KyCOYHO-IMHEHHOM, 1PpOGHO-THHEHHON 1
KBaipaTH4HOH QyHKIMH, nocTpoenue ux rpadukos, IloctpoeHue u
9YTCHHE |
rpadukor byrxuuii. Uccnenosanve GyHKmmy. \
Cocrapnenne BUI0B QYHKIMIT 10 JAHHOMY YCIOBHED, PELICHHE 33141
Ha 3KCTPEMYM. i
Brimonnenue npeoOpaszoBanuii rpaduka QyHKIAN | |

ObpatHble QyHKINH

Usyuenue nonamusa ob6pamnoti gynxyuu, onpenenecHue BAIA U
nocmpoenue zpaguxa obpamuoii pyrHkyuu, Haxoxcderue ee obracmu
onpedenenus u obnacmuy snavenul. [lpuMenenne CBOMCTB
GyHKUBATIPYE HCCTIEI0OBAaHUN YPABHEHHH H PEIICHHN 3a1a4 Ha
9KCTPEMYM.

O3HaKOMJICHHE C IIOHATHEM CIIOXKHOM QYHKIHA

Crenennsle,
IMOKa3aTeIbHEIE,

Brruncienne 3navennit GyHKUIMHA 0 3HAYEHHUIO apTVMEHTA, |
OrnpeneneHne MoJI0XKEHUS TOYKH Ha rpaduKe 110 €€ KOOPAMHATAM H
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JIorapu(pMUIECKHE K

TPUI'OHOMETPUYECKHE
dynxiu. O6paTHbIE
TPUT'OHOMETPUYECKIE

byHKIHIH

Hao0opoT. !
Hcnone3osanue cBOHCTB GyHKIMI 1A CpaBHEHUS BHAYCHHE |
CTCIEHEH U JTOTapU(pMOB. |
Iloctpoenne rpaduKoB CTENEHHBIX U TOTAPHPMHIECKIX (byHIdan
Pemmenne mokasaTeIbHBIX U TOrapa(MIYECKIX YPaBHEHHAI 1
HEPABEHCTB 10 U3BECTHEHIM JITOPHUTMAM. j
O3HAKOMIIEHHE € IOHATHEM HENPEPHIBHON EpHOMHeCKOl QyHKIHY,
opMynupoBaHue CBONCTB CHHYyCa U KOCHHYCA, IIOCTPOCHHE |
UXTpaQuKoOB, |
O3HaKOMJICHHE ¢ TIOHATHEM TAPMOHHYECKAX KOJIeOaHmit 1 npmvxepaMn
rapMOHHYECKUX KOJIeOaHM I OMUCAHHS IIPOLIECCOB B {bnsmte %4
JApyrux o61acTIx 3HAHHUA, ‘
O3HaKOMIIEHHE C TIOHATHEM Pa3sphIBHON MEPHOANYECKOl (byHKmm
$opmymipoBaHue CBOMCTB TaHre€HCa U KOTAHI'CHCA, n(mTpoerte HX
rpa¢ukos. ;
IIpumenenue CBOMCTB GYHKIIHI I CPaBHEHHS 3HAYCHHUIH
TPUTOHOMETPHUECKUX (YHKUMMN, PELICHUS TPUTOHO Me‘Tp[/I‘{eCId/IX
ypaBHEHHI. |
Ilocmpoenue epaghuxos obpamuwix mpuzonomemputeckux (j)ymcuuu u
onpeodeenue no epaguram ux ceoticms. ‘
Brmosnnenne npeobpazoBanus rpadhuKoB ‘

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IocrnenoBaTenpHOCTH

O3HaKOMJICHHE C TOHSTHEM YKCIIOBOM II0CIIEI0BATETEHOCTH, |
cnocobaMu ee 3a/1aHusl, BEUUCICHUSIMH €€ WICHOB. ‘
O3snaxomnenue ¢ NOHaAMuUeM npedeiq noCied08ameibHOCu. ‘
O3HaKOMJIEHHE C BEIMHUCIEHHEM CyMMEI G€CKOHEUHOTO CIIOBOTO
psiJia Ha IPUMEPE BHIYUCIICHHUS CYMMBI O€CKOHEYHO yObIBAOIIgH

T€OMETPUYECKOH IIPOrPECCHH. ' !

Pemenue 3an1a4 Ha npuMeHeHne HOPMYIIBI CyMMBI GECKOHEYHO

IIpousBoaHas u ee
IIPUMEHEHUE

YOBIBAOIIEH reOMETPUICCKOMN HPOrpecCH _ 1
O3HakoMJIeHHE C IOHSITHEM IIPOU3BOJHOMN. ' !
Hsyuenue u GopMyIHpoOBaHKE €¢ MEXaHHIECKOTO H I¢OMETPUYECKOTO
CMBIC/Ia, H3yYEHHE AITOPUTMa BEIYUCIICHUS [IPOU3BOIHON Ha IPHMEpe
BBIYHCJIEHNS MTHOBEHHON CKOPOCTH H YITIOBOTO 1<0J(1anuneHTa
KacaTeJLHOM.

CocrapieHre ypaBHEHHS KacaTe/IbHOM B 0OIIEM BHJIE.

YcBoenue npasui quddepeHnnpoBanys, TabIAIEL 1'1p01/1';130mﬁ,1x
5J€MEHTapHBIX QyHKIMH, npuMerenne 1yist xuddep BHI_[I/IPOBaHI/ISI
(GyHKIMH, COCTABICHUS YpaBHEHHS KacaTeIbHOM,

W3yuenne TeopeM 0 CBA3M CBOWCTB GYHKIMH U npomuom{on
(bopMyaupoBKa HX. |
IIpoBeseHHe ¢ IOMOLIBIO IPOM3BOIHOM HCCeOBARMS (YHKIHH,
3a[aHHON GOpPMYITOi. |

VY CTaHOBIICHHE CBA3M CBOWUCTB (PYHKIMH M MPOU3BOLHOM IO MX
rpadukam. !
ITpMeHeHue TPOU3BOAHOM I pelIeHus 33134 Ha deo;KneHI/m
HanOOJIbLIETO, HAMMEHBILIErO 3HAYCHHUS ¥ Ha HAXOXK/ICHUE SKCTPEMYyMa

IlepBooGpaznas
U MHTETpaj

O3HaKOMJIEHHE C IIOHATHEM HHTETpaJia U IIepBOOOPE3HOM, ‘
Hsydenvie npaBuia BEIYUCIICHAS IIEPBOOOPAsHOM U TeOpPEMEL
Herorona— JlefiGuuma.,

Pemenne 3a1a4 Ha CBs3b [1epBOOOPA3HOM U €€ MPOU3BOAHOIA,
BbIYMCJIEHHE IEPBOOOPA3HON 1S TAaHHOU (YHKIIMH,
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Pernenvie 3ana4 Ha IprMeHeHUe HATErpala IS BEIMHACICHNS
(QU3MYECKUX BEHYMH U ILTOMAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHEHHS H CHCTEMEI
YPaBHEHHUM.
HepasercTBa 1 crcTeMbl
HEPaBEHCTB C IByMS
MIEPEMEHHBIMHA

O3HakoMIIeHHE € IPOCTEHIINMHU CBEIICHHUSIMHE O KOPHSX
aredpanvecKuX ypaBHEHMU, IOHATHIMY HCCIIENOBAHAS YPaBHEHHUI 1
CHCTEM YPaBHCHHUM, 3
Wsydenne Teopun paBHOCHIBHOCTH YPABHEHUH H €¢ IPHMEHCHHS.
IloBTOpEeHHE 3aIUCH PENICHUS CTAHAAPTHBIX YPAaBHCHMI, IIPHEMOB
npeoOpasoBaHus ypaBHEHUI 171 CBEJEHUS K CTAHAAPTHOMY |
YpPaBHEHHIO. ‘
Pewienne panuoHaIbHBIX, HPPAIMOHAIBHEIX, TOKA33TEIBHBIX H
TPUTOHOMETPHYECKHIX YPaBHEHHM B CHCTEM. w
Hcnonb3osanue cBoMcTE 1 rpadukoB GyHKIHM UL pelleHns |
ypaBHeHHH. [IoBTOpeHNE OCHOBHEIX IPMEMOB PEINEHHAS CHCTEM.
Pewenne ypaBHeHuit ¢ IpUMEHEHHEM BCEX IPHEMOB (pasnoxcehna Ha
MHOXHTE]IH, BBEZICHHUSI HOBBIX HEU3BECTHBIX, TOJCTAHOBKH, |
rpaduyecKoro METOR). |
Perenue crucreM ypaBHEHHMI ¢ IpUMEHEHHEM Pa3JIMYHBIX CIIOCOGOB.
O3zHakoMIIeHHE C OOIIUMH BOIIPOCAMH PELICHHS HEPABEHCTB U |
HCIOJIE30BAHUE CBOMCTB U rpadHKoB QYHKIIWIA IpH pelneHun
HEPaBEHCTB, |
PerieHre HepaBEHCTB U CHCTEM HEPABEHCTB ¢ PUMEHEHHEM
Pa3IMYHBIX CIIOCOCOB.,

IIpumeneHne MaTeMaTHYECKUX METOMOB I PEIICHUS
COJCPXKATENIBHBIX 3a/1a4 M3 Pa3JIMIHbIX 001acTel HAyKu U IPAKTHKH.
MHTepnpeTnpoBaHie pe3yIbTaToOB ¢ YYETOM peanbHbX OrpaHHAYEeHIH

9JJEMEHTBI KOMEU

HATOPUKH, TEOPUU BEPOSITHOCTEHN U CTATHCTHKHA

OCHOBHEBIE [TOHATUS
KOMOMHATOPHUKH

Uzyuenne npasuia KOMOMHATOPUKY M IPHUMEHEHHE IPH pemeHnH
KOMOWHATOPHEIX 3a/1a4. ;
PemeHue KoMOMHATOPHBIX 33849 METOZOM IIepeGOpa U I10 MPaBHITY
YMHOXKEHHS,

O3zHakoMiIeHHE ¢ IOHATHAMH KOMOHHATOPHKH: paSMG‘ILIeHI/I}IMI/I,
COYCTAHUSMH, [IEPECTAHOBKAMH 1 HOPMYIIAMH [UISL X BBIIHCIICHHS.
OO6bacHenne H IpuMeHeHHE HOPMYIT sl BEIMUCIICHUS pasMemeHIm
IIEpECTaHOBOK ¥ COUYETAHMIA TIPH PEIICHUH 3a/1a4. :
Osuakomienue ¢ 6nHOMOM HEloTOHA M TpeyronsHuKoM ITackalis.
Pemenne npakTuyecknx 3aad ¢ HCIOAb30BAHNEM NIOHATHI U HpaBI/IJI

KOMOMHATOPUKH ;

ONeMEHTHI T¢OpHH
BEPOATHOCTEH

I/ISY‘:ICHI/IG KIIaCCHYICCKOTO OIIPCACITICHUA BepO}ITHOC”I H CBOI/ICTB‘
BCPOATHOCTH, TCOPEMBI O CYMMC BGPOHTHOCTel/I }
PaCCMOTpeHI/IC IIpUMEPOB BEIYHCIICHUS] BCpOﬂ[THOl"TC‘I/I P eIIICHI/Ie 3agaq

Ha BBIYHUCJICHUC BepOﬂTHOCTeI/I COOBITHIT |

[IpencraBienne JaHHBIX
(TabnuIIbl, JHATPaAMMEL,
rpadukm)

O3HaKOMJIEHHE C IIPE/ICTABIEHUEM YHUCTOBEIX JAHHEIX U MX |
XapaKTCPUCTHKAMH. ‘
Pemrenye npakTudeckux 3a1a4 Ha 00paboOTKY YHCIIOBBIX JI&HHBD(,
BBMMHCIICHHE UX XapaKTCPUCTHK

I'EOMETPUSA

HpﬁMLIe H ITNOCKOCTH
B IIPOCTPAHCTBE

®opMyIMPOBKa ¥ IPUBEICHUE J0KA3aTENILCTB IPU3HAKOB
B3aMMHOIOpACIIONIOKEHUS IIPSIMBIX U IJI0CKocTel, PacosHasanye Ha
HepTeRax M MOJCIIIX Pa3IHYHBIX CIIYYaeB B3aHMHOIO PACTIONOKEHHS

IPAMBIX M INIOCKOCTEH, apryMeHTHPOBAHHE CBOMX CY K ICHHM,

22




OopMyTHpOBaHHE ONPEEIEHHH, IPU3HAKOB U CBOUCTB |
NapajuIeIbHBIX ¥ NEPIEeHANKYISPHBIX IIOCKOCTEH, JIBYTIPAHHBIX 1
JHHEHHBIX YTJIOB,

BhinosiHeHHe TOCTPOGHMS YIIIOB MEXTY IPAMBIMY, IpAMOii 1
IUIOCKOCTBIO, MEKY IIJIOCKOCTSAMH 110 OMUCAHUIO U pacnosHaBaHI/Ie uX
Ha MOJIEIIAX. !
llpiMeHeHne IPU3HAKOB U CBOKCTB PACTIONONKEHMS IIPSMBIX H
TUTOCKOCTEH NIPH PEICHHH 3a1a4. |
N300paxenye Ha PHCYHKaX M KOHCTPYHPOBAHHUE He MOJIEISX |
HEPICHAMKYIAPOB U HAKJIOHHBIX K INIOCKOCTH, IPAMBIX, |
NapajIeIbHbIX IIOCKOCTEH, YITIOB MEXIY TIPAMOM M IIOCKOCTHIO B
0060CHOBaHHE IOCTPOSHHU.

Pemenue 3aa4 Ha BHMUCIICHHE T€OMETPHYSCKUX BEIHYHAH. |
OnucriBanre pacCTOAHMS OT TOUKH O IUIOCKOCTH, OT IPSMOI J10
IUTOCKOCTH, MEXIY ILTOCKOCTSIMH, MEXKITY CermHBanmHMch
IIPSIMBIMH, ‘

MEeXIy ITPOU3BOJIBHBIME (PUTYpaMU B IPOCTPAHCTEE. |
DopmyIHPOBAHHE U JOKA3BIBAHHE OCHOBHEIX TEOPEM O paccmxmmx
(TeopeM CyIIeCTBOBAHMUS, CBOKCTBA). ‘
Mzo0paxeHue Ha YepTexax i MOJEISIX PaCCTOSHIS U 0GOCHOBAHHE
CBOUX CyxaeHu#. OnpenecHIe U BEIYHCICHUE PACCTOSHHIA B |
npoctpaHctee. [IpuMenenne GopMyI U TeopeM IUIaHEMETPHH ot
pelIeHus 3aa. |
O3HakOMIICHHUE C TOHATHEM HapAUIeIBHOTO IPOEKTHPOBAHHS U €r0
CBOWCTBaMHU. PopMynuposanue meopemvi 0 nIOWAOU opmoaonaﬂbnou
npoexyuu MHO20Y20bHUKA.

[Ipumenenre Teopun 111 060CHOBAHHS MOCTPOEHHIT 1 B]>I‘II/ICJICHI/II/I
ApPryMEHTHPOBaHHE CBOMX CYXIEHHI O B3aMHOM pac,nonoxceHnn
IPOCTPAHCTBEHHBIX (GUTYD

MHororpaHHuKH

Omnncanve u XapakTepUCTHKA Pa3IMUHBIX BUIOB MHOTOTPAHHHKOB,
NEPEUHCIICHUE HX JJIEMEHTOB H CBOMCTB,

N306paxenre MHOTOTPaHHUKOB U BBIOJIHEHKE IOCTPOEHHS Ha
H300paXXEHUAX U MOJIEIISIX MHOTOIPaHHUKOB,

Bbrunciienne THHERHBIX 37IEMEHTOB H YIJIOB B IIPOCTPAHCTBEHHEIX
KOHQUIypalHuax, apryMEHTHPOBAHUE CBOMX CYXKICHHIL.
XapaKkTepHuCTHKA M H300paXKeHHE CEUCHHUS, pa3sepmKi
MHO202PAHKHUKO08, BEIMUCIICHHE [ITI0INa el IIOBEPXHOCTEH,
[locTpoenne npocTeHImmx cedeHuit KyOa, IPU3MBI, IIHPAMUIEL.
[IpuMeHeHne (akToB U CBEACHUI U3 IIAHAMETPHH.
OsHakoMJIeHHE C BUIaMH CHMMETPHH B IIPOCTPAHCTBE,
(popMymEpoBaHTE ONpeeNeHuit U CBOMCTB, XapakTepucTHKa
CHMMETPHH TEJI BpAIUEHUS 1 MHOTOTPaHHHKOR.

IIpuMenenne cBOUCTB CHMMETPHH IIPH PEIICHHH 33,14,
HMcnonb3osanne NproOpeTeHHBIX 3HAHHUHN IS HCCIIEIOBAHHS H
MOJICIIMPOBaHUs HECIIOKHBIX 3a/1a4,

M306paskenre OCHOBHBIX MHOIOTDAHHHKOB ¥ BBIIOJIHEHKE PUCYHKOB
II0 YCJIOBHSAM 3a7ad

Tena u MOBEPXHOCTH
BpalleHUs

O3sHaKOMJICHHE C BHAGMHU TeJl BPAIIEHHS, HOPMYIIH[IOBAHHE HX|
OIlpeielIeHUi U CBOMCTB. |
DOOopMyITHPOBAHAE TEOPEM O CEUEHHH LIAPa IIOCKOGTEIO U IIOCKOCTH,
KacaTelpHOU K cdepe.

XapaKTepHCTHKA U N300payKeHHUE TeJl BPAIleHHs, HX deBepTKI/]J
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CEUCHHI,
Pemenne 3ana4 Ha mocTpoeHne cedeHui, BEIYHCICHHE [HH,
paccTosHuH, yrioB, miomanei. IIpopeeHne ToKa3aTeILHEIX
PacCyXACHNI P pelIeHuy 3a/1a4.

IIpumenenne CBOMCTB CHMMETPHUH IIPH PEIICHHY 38184 Ha TeJI‘a
BpaLIEHNUs, KOMOUHAILMIO TeEJL.

M300paskeHre OCHOBHBIX KPYITIBIX TEJ ¥ BHITOTHEHHE pMcyHKa o
YCJIOBHIO 3a/1a4i |

W3mepenus B reoMeTpun

O3HakOMIIEHHE € TIOHATHAMH IUIOIIAM B 00BEMA, SKCHOMAMH | o
cBOlicTBaMH.

Pemenue 3a1a4 Ha BEMHCIICHHE IUIOWaEH IIOCKUX GHUTYp C |
IPUMEHEHHEM COOTBETCTBYIOMHUX HOPMY.I i (HaKTOB U3 IIaHAMETPHH,
Wzydenne TeopeM 0 BEIYUCICHHN 0GBEMOB IIPOC” TPAHCTBEHHBIX TET,
pelICHHe 3314 Ha IPUMEHeHHe POpMyIT BEMHCICHHS 06heMOB.
Wsy4enne GpopMyI /1 BEIUMCIICHHS ILIIOIAACH HOBerHOCTeI/t
MHOTOTPaHHUKOB U TeJ BPaIlCHHUS.

O3HaKOMIIEHHE ¢ METOJJOM BBIYHCIICHHS ITOMATH IIOBEPXHOCTH
chepsl.

Peienne 3a1a4 Ha BEIYHCIIEHNE UIOMAIEH IOBEPXHOCTH
IPOCTPAHCTBEHHEIX TEJI

KOOpI[I/IHaTB]f " BCKTOPBI

OsnakoMIIEHHE C TIOHATHEM BeKTopa. V3ydeHue IeKapToBoit CHCTEMEL
KOOPJMHAT B IIPOCTPAHCTBE, OCTPOCHHE 110 33JaHHBIM KOOpI[I/IHaTaM
TOYEK M INIOCKOCTEH, HAX0XKACHUE KOOPIMHAT TOYUEK.

Haxoxnenne ypaBHEHHI OKPYKHOCTH, CHEPE], INIOCKOCTH. |
Brraucnenne paccTosHUN MEXIY TOYKAMH. ‘
U3yueHne CBOHCTB BEKTOPHBIX BEIUYMH, IPABHI PAa3II0KCHHS |
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABHIT HAXOXKICHUS |
KOOpIMHAT BEKTOPA B IPOCTPAHCTBE, IPABUII ICUCTBHI ¢ BEKTOPAMH,
3aJlaHHBIMH KOOpAMHATAMH. :
IIpuveHeHHe TCOPHH IPH PEUICHUH 33/1a4 Ha IeHCTBHA ¢ BEKTOPaMH.
W3yuenne CKalIApHOTO NPOU3BEAECHHA BEKTOPOB, BEKTOPHOTO
YPaBHEHHS pAMOH U minockoctu. [IpumeHenue Teopuu npu pelncHuH
3a/1a4 Ha JEeHCTBUS ¢ BEKTOPaMH, KOOPAUHATHEIA METO, npnM¢HeHHe
BEKTOPOB UL BEIYHCIICHUS BEJIMYIHUH YTJIOB M PACCTOSHHIA.
O3HakoMIIEHHE ¢ JOKa3aTEIECTBAMU TEOPEM CTEPEOMETPHH O
B3AHMHOM PacCIIOIOKEHHH MIPSAMEIX M IJIOCKOCTEH ¢ HCIIONIb30BAHUEM
BEKTOPOB
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4. YCJIOBUS PEAJIU3ALUA YUEBHOM JUCLIUILTHHBI

4.1. TpeGoBaHHA K MUHHMAJILHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecIeyeHHI0

OcBoenue nporpaMms! yueGHOM IUCHUINIAHEBL «MaTeMaTHKa NPeIoNaraet HaanIue |
y4ebHOro kabHHETa, B KOTOPOM HMEETCS BO3MOXKHOCT 00ecie uTh 00yHaronmmes cBOGOTHbI
AocTyn B IHTEpHET BO BpeMsl y4e0HOTO 3aHATHS K B IIEPHOJ BHEYIEOHOM AesTeIILHOCTH.

Ilomerenne kabuHeTa JOKHO OBITH OCHAIIEHO TUIIOBBIM ofopymoBaHueM, B TOM
YHCIIE CICNHUATTH3UPOBAHHOM y4eOHOH MeOENIBIO U cpeicTEaMK 00y e NS, JOCTATOUHBIMH IS
BEIIIOJIHEHHS TPEOOBAHMH K YPOBHIO TOATOTOBKHA 00YYAIOMIXCSL.

B kabuHeTe HOIDKHO OBITh MyTETHMEHIHOE 060Dy/I0BaHHE, TIOCPEICTBOM KOTOPOTO
YHaCTHUKH 00pa30BaTebHOrO IPoliecca MOTYT IPOCMATPHBATE BH3YATLHYIO HH $opmargato mo
MaTEMAaTHKE, CO3AaBATh IPE3CHTALMH, BHICOMATCPUAIIBI, HHbIE JOKYMEHTEL !

B cocraB y4eOHO-METOIMYECKOT0 H MATePHABHO-TEXHHIECKOTO oBecrederust
IporpamMMel y4eOHOH AMCHHUIUIMHEI « MaTeMaTruka» BXOIST:

MHOT0GYHKIIHOHAIEHBIA KOMILIEKC MIPENOAaBaTeNIs;

HarJIHBIE TT0COOHS (KOMIUIEKTH] y4eOHBIX TaOJHIL, [UIaKATOB, HOPTPETOB BEIMAFOLINXCS
YUYEHBIX-MaTeMaTHKOB U p.);

HUH(POPMALHOHHO-KOMMYHHKATHBHEIE CPEJICTBA;

SKPaHHO-3BYKOBBIEC IIOCOOHS;

KOMIIIIEKT TEXHUYECKOM IOKYMEHTAIMH, B TOM YHCIIE IIACIIOPTa Ha CPefCTBa 00yYeH s,
HHCTPYKUHH I10 HX UCIOIH30BAHUIO H TEXHUKE 6E30IMaCHOCTH.

4.2. Undopmanuonroe odecriedenne o0ydeHus
Ilepeyens pekomenayeMbIX y4eOHBIX H3AAHHUI, JONOIHATEALHOM JHTEPATYPBI:

(OCHOBHBIE HCTOYHUKU:

1. Aure6pa u Hauaga MaTeMaTHYecKoro anaimusa: 10 kiace: yueOHEK /1715
06meo0pa3oBaTeNbHEIX OpraHU3alkil: 6a30BbIA U YIIIyGICHHBIH YPOBHH
/C.M.Huxoneckuii (u ap.). — n3a.3-e. — Mocksa: [Ipoceemenne, 2016. 431 ¢.: wir. —
(@roC) MI'Y - mxorne) (Maremaruka:anrebpa 1 Hauaa MaTeMaTHYECKOTO aHATH3A,
reoMeTpus). -- bubmmorp.:c.428.- ISBN 97§-5-09-037912-0.

2. AureOpa v Hadana MaTeMaTHYecKoro aHamusa: 10 — 11 kmacesr: yueGHHK 1
061meobpa3osaTeIbHBIX OpraHU3alvii: 6a30BbIi U Yriry6neHHE yposnH /111 A.ATiMOB
(u mp.). —m31.3-e. - Mocksa: IIpocenienue, 2017. — 463 c.: ui. — (OIIOC) 1
(Matemaruka:anreOpa u Hadaia MATEMaTHYECKOTO aHANIA3a, TeoMeTpus). —IIpeamM.ykas.,
¢ 460. ISBN 978-5-09-045929-7..

3. Tloropenos A. B. I'eometpus: 10 - 11 xmaccs! : yueGHUK 11t 0011€06pazoBaTebHbIX
opranu3anui;: 0a3oBbli B IpoQuILHBIL ypoBHH / A. B. Tloropenos .— 13-¢ u3n. —
Mocxkea : [Ipocsemtenne, 2014 .— 175 c. : wr. — Buabmorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. Marematuxa : y4e0.11q yqammxcst yIpexaeHuit cpe. mpod. obpazosarms / A. T
Jlykankun. - M. : T'OOTAP-Meaua, 2014. - 320 c. - ISBN 978-5-9704:3094-1.

HOHOHHHTGHBHBIC HCTOYHWUKU.

1. bammako M.W. MaTtemarnka: yueOHHUK A1 HAYaIFHOTO B CPEAIIPOd, 0OpazoBanms./
M.U. bammaxos. - - 9-e uzz. crep. — M.: Akagemus, 2014 — 251 ¢. ui.-
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(IIpodeccroranshoe oGpasopanue. O6mmeo6pazoBarensHple aucnuniueEs)ISBN 978-5-
4468-0742-0.

2. bammaxos, M.M. Matemaruka. 3anaunuk: yae6HOE T0COGHE MU HAYAIEHONO
HpO(beCCI/IOHaJIBHOFO H cpefHero npodeccruonanpHoro obpasosanus / M, U, Bammakos
—— 4-e u311., crep. — Mocksa :Akanemus, 2014 . — 414 ¢. : ug. , Tabm, —
(ITpoeccuonansHoe 06GpazoBanue. O6meo6pa3013aTeJILHbIe nncummmm) — ISBN
978-5-4468-0722-2.

3. Aure0Opa ¥ Hauana MaTEMaTHYECKOTo aHamm3a. 10-11 KIacch: YyYeOHUK U1
00pa3soBaTeILHBIX OPraHU3aLMi ¢ IPHITOKEHHEM Ha IIEKTPOHHOM HOCHTEJIE, 1'[0)1 pexn.
Konmoroposa A.H., 22-e u3zx. — M.: lIpoceemenne, 2016. — 384 ¢.,ISBN 978-5- 09-
031301-8, -. ISBN 978 5-09-031129-8 (CD-ROM). |

|
|

4. Maremarrka B IpuMepax | 3aadax Jis oArotosku k EI'D u mocrymienuio 8 BY3: Vu,
noc./JL.T. Slumenes, 2-e usj., nom. - M.: Bysosckuit yue6unk, HUL] MHOPA-M, 2016 -

336 c.: 60x90 1/16 (Ilepernér) ISBN 978-5-9558-0401-9

5. Maremaruka: yue6nux / A.A . Jlagass. — 3-¢ u3a., ucnp.u gom. — M.: UHOPA — M, 2017.

— 544 ¢. — (Cpennee npodeccuonanbroe o6paszosanue). ISBN 978-5-16-012592-3 (print)
ISBN 978-5-16-102338-9 (online)

HHTepHeT-pecypesr:

1. www.feior.edu.ru (MubopMannoHnble, TPEHUPOBOUHEIE U KOHTPOILHEIE MATEPHAIIEL).

2. www.school-collection.edu.ru(Exunas kommekuus udpoBEIX 06pa30BaATEIEHEIX
pecypcoB).

3. http://www.studentlibrary.ru/9nexrporno-bubnuoTteunas CHCTeMa«Kc)H«:yHLTam

Crynenrany.
4. http.//www.biblio-online.ru/SnekTporH0-6M6IHOTEYHAS CHCTEMA.

5. http://znanium.com/DeKTpoHHO-OUOIMOTEUHAS CHCTEMA.

6. http://www.iprbookshop.ru/ DnekTpoHHO-OH6IHOTEUHAS CHCTEMA.
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5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI

AACTAITIJINHBI

KoHTpoann onenka pesynbTaToB 0cBOEHHS YueGHOMN MUCIATITHHEBL OCYUIECTBIseTCS
TIpCIIoAaBaTeNeM B NPOLECCE MPOBEACHHS IIPAKTHIECKUX 3aHATHH, TECTHPOBAHHS, a TAKKe

BBIIOJHEHHA 00YHaIOIIMHACS MHANBHYaIBHEIX 3aaHAi, HCC/e0BAHHIL

PesyabTaThl 06yuenns
(ocBO€HHBIE yMEHHS, YCBOCHHDBIE 3HAHMS)

@opMbI 4 METOABI
KOHTPOJISL 1
OLIeHKH
pE3yALTATOB
00y4qeHus

Inemernmpl meopun MHONCECME U MAMEMAMUYECKOT T02UKU.

OnepuposaTs Ha 6a30BOM YPOBHE IOHSATHSIMH: KOHEIHOE MHOXKECTRO,
IEMEHT MHOXECTBA, IIOJMHOXECTBO, MEPECCUEHHE M OOBEIUHEHHE
MHOJKECTB, YHCIOBBIC MHOXKECTBA HA KOOPAMHATHOU MPSMOI, OTPE3OK,
HHTEPBAT,

OIepupoBarh Ha Ga3oBOM YPOBHE IIOHSATHAMH: YTBEPKICHHE,
OTPHLIAHHE YTBEPXKJCHHA, HCTHHHBIE H JIOXKHEIE YTBEPHKICHHS,
IpHYMHA, CJIEACTBAC, 4YaCTHBIA cCiydali oOIIero yTBepKACHHS,
KOHTPIIPUMED;

HAXOJUTh  IIEPECEYCHHE M OOBEJUHEHHE JBYX  MHOMKECTB,
IPEJCTABICHHAIX TPaQHISCKU HA YUCIOBOM MPAMOIi;

CTPOUTE Ha YMCIOBOM NMPAMOH IIOAMHOXKECTBO YHCIOBOIO MHOXKECTBA,
3a[JaHHOE NPOCTEHINUMHE YCIOBUSAMHU;

pacro3HaBaTh JIOXHBIC YTBEPXKICHH:A, OLIMOKA B PaCCyXICHHAX, B
TOM YHCJIE ¢ HCIIOIL30BaHUEM KOHTPIPHMEPOB,

Yucna u evipaxcenun.

—  OnepupoBaTb Ha 6a30BOM YpOBHE ITOHATHIMH: LEIOE YHUCIIO,
AEIIMMOCTD 9HCEIl, OOBIKHOBEHHAs APO6H, AECATHUHAS APOOH,
PalMoOHAJIBHOE YHCIIO, NPHONIMKEHHOE 3HAYEHHE YHCIIa, YaCTh, AOJI,
OTHOIIIEHWE, IPOLEHT, MOBLIIICHUE N IOHMKEHUE HA 3aJaHHOE YUCIIO
IOPOLEHTOB, MacITal;

—  OmepHpoBaTh Ha 0a30BOM YPOBHE IIOHATHIMI: JIOrapudM dncia,
TPHUTOHOMETPHYECKAS OKPYKHOCTD, TpafyCHas Mepa yria, BeJINUnHA
yrJia, 3aJaHHOTO TOYKOH Ha TPUTOHOMETPHYECKOH OKPYXKHOCTH, CHHYC,
KOCHHYC, TAHI¢HC M KOTAHT€HC YITIOB, HMEIOLIHNX IIPOU3BOIBHYIO
BEJINIHHY;

—  BBIIOJHATH apudMeTHYECKUE ISHCTBUSA ¢ NENBIMHA U
palOHATBHEIMH YHCIIAMH,

—  BBIIOJHATH HECTIOXKHBIC TPEOOPa30BAHHS YHCIIOBBIX
BBIPaXXEHMH, COIEPKAIUX CTENICHH Yucell, TU00 KOPHH K3 Yrce, 100
norapugMe1 grcer,

—  CPaBHMBAThH PAlMOHAIBHBIC YHCIIa MEXY co00it;

~  OLIEHMBATh U CPABHUBATH C PAallHOHAIBHBIMY YHCIAMHU 3HAYECHUS
LE/IBIX CTEIICHEH YKCell, KOpHEH HaTypalbHOM CTEITCHH U3 YMCEl,
T0rapr(MOB YHCEII B IPOCTHIX CIy4asix;

- 1/1306pa>1<aTI> TOYKaMH Ha 4YMCJIOBOKH HpﬂMOfI OEJIBIC 1

Camocmosmenvhole
U KOH fmpoJjbHble
pabomei,
UHOUBUOYaNbHbLE

3a0aH U,

Ixzamen.
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rpaHHOHaHBHBIC qucia,

~  H300paxaTb TOYKAMH Ha YMCIIOBON IPSMOI LEJIbIe CTEIEHH
FHCCIT, KOPHH HATYPAJIbHOM CTENEHM U3 YHCE, JTorapudMbl YHCeT B
IIPOCTBIX CIyYasX;

- BBIITOJTHATE HECTIOXKHBIC IIPE0OPa30BaHNU IICIIBIX U IPOGHO-
PaIMOHA/IBHBIX OyKBEHHBIX BBIPaXECHHMIA;

—  BRIP@XaTh B IPOCTEHINMX CIIydasdx U3 PaBEHCTBA OLHY
IIEPEMEHHYIO YEpe3 IPYyTHE;

—  BBIYHCIATH B IPOCTHIX CIIyYasX 3HAYECHHS YNCIIOBLIX H
GYKBEHHBIX BBIPKCHHM, OCYIIECTBIIAS HEOOXOAMMBIE TIOICTAHOBKH 1
1IpeoOpa3oBaHus;

—  H300paxarh CXeMaTH4ECKH YTOJ1, BeJIMIMHA KOTOPOTO
BEIPa)XKE€HA B Tparycax;

—  OLICHHMBATh 3HaKH CHHYCA, KOCHHYCa, TAHI€HCa, KOTAHTeHCa
KOHKPETHBIX YIJIOB.

Ypasuenun u nepasencmea

— Pemars JuHe#HBIE ypaBHEHHWS W HEDAaBEHCTBA, KBANPATHBIC
YPaBHEHHUS,;

— pewars jorapupmuyeckue ypaBHeHHs Buaa log,(bx +c¢) =dmu
NpocTerinue HepaBeHCTBa Buaa log, x < d;

— pewarh moKasaTeNbHEIEC ypaBHEHHS, Buia abx+c=d (rae d MoxHO
IPEACTAaBUTh B BH/C CTCIICHH C OCHOBAaHUEM 4a) W IPOCTEHUIIHE
HepaBeHCTBa BHAA a* < d  (rme d MOXHO IpPeJCTABHTH B BHJE
CTEIIEHH C OCHOBAHHEM a);.

— TMPUBOAUTE  HECKOJBKO  TPHMEPOB  KOpPHEH  MpOCTEHIIEro
TPUTOHOMETPHYECKOTO ypaBHEHHs BHIA:SinXx = a, CoOSX = 4,
tgx = a,ctgx = a, rue a - TabIn4HOE 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKOM QyHKIHH.

DyHkyuu,

— OmnepupoBaTh Ha 0a30BOM YpPOBHE IOHATHAMH: 3aBUCHMOCTD
BeIMYMH, (QYHKUHSA, apryMeHT M 3Ha4yeHHe (GYHKIHH, 001acTh
ONpENICNICHAsT W  MHOXECTBO 3HA4YeHWH QYHKIMH, Trpaduk
3aBUCMMOCTH, TIpaduKk (yHKIHH, HYTH OQYHKIHMH, HPOMEXYTKH
3HAKOMOCTONHCTBA, BO3PACTAHHE HA YHCIOBOM IPOMEXKYTKE,
yOBIBaHHE Ha YHCIIOBOM TPOMEXYTKE, HANOOJBIIEe H HAUMEHbIIIES
3Ha4YeHMe (QYHKUUM HA YHCIOBOM IIPOMEXYTKE, IIEPHOIHYECKAs
GyHKIWS, TePHO.I;

— OnepupoBaTh Ha 0a30BOM ypOBHE HOHATHUAMH: MpsMas U o0paTHas
IIPONOPIMOHAIBHOCTE TMHEHHAS, KBaJpaTHdHAas, JIOrapupMHUIecKast
U IIOKa3aTeNIbHas (QYHKIMH, TPUTOHOMETPUIECKHE QyHKIIHY;

— DPacmo3sHaBaTh TPaQHKM 3JIEMEHTApHBIX QYHKIMIA: NOpIMOH MU
o0paTHOM IpPONOPHMOHATBHOCTH, JIMHEHHOM, KBaJpaTH4HOM,
norapaMuIecKoit u IIOKa3aTeNbHOM GyHKIHIA,
TPUTOHOMETPHIECKUX (PYHKIIHIA;

— COOTHOCHTb TIPaQUKH OJIEMEHTApHBIX OYHKIHHA: [OpaMOM H
obpaTHOH  IIPONOPIHOHANGHOCTH, JHHEHHON, KBaJpaTHYHOM,

norapupMu4ecKoi u 10Ka3aTeNIbHON byHKIMiH,
TPUIOHOMETPHUYECKHX OGYHKIHME ¢ (opMysramu, KOTOPEIMH OHH
3a/1aHEI;
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- HaxOAUTh MO TIpaQuKy MNpUOMKEHHO 3HAYEHHS byHKIIHE B
3aJJaHHBIX TOYKAX;

~ ONPEACIATE 1O Ipaduky cBokcTBa GYHKUMM (HyNH, IPOMEXYTKH
3HaKONOCTOAHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAHOOJBIIHE H
HAUMCHBIINE 3HAYCHHS U T.IL);

— CIPOHTE  3CKHM3  rpaduka  (YHKUHM,  YJOBJIETBOPSIOLIEH
IPUBEIICHHOMY Ha0Opy YCIOBHH (IIPOMEXYTKH BO3pacTaHus /
yObIBaHHA, 3HAYeHHWe (QYHKUMH B 3aJaHHOH TOYKe, TOUKH
5KCTPEMYMOB U T.[I.).

INneMenmol MAMeMamu4ecKoz0 aHau3a.

— Omnepuposats Ha 0a30BOM YpOBHE NOHATHSIMM: [POH3BOIHAS
$byHKIMM B TouKe, KacaTelbHas K rpaduKy QyHKIHH, [IPOM3BOIHAS
$ynxmmm;

— ONPCHEIATh 3HAYeHHE IPOM3BOJHOM (QYHKIMHM B TOYKE 10
H300paXkeHUI0 KacaTeNbHOH K rpaduKy, HpoOBeIeHHOH B 5Toi
TOYKE;

— pelarh HECTOXHBIC 3aJa4yl Ha NPUMEHEHHC CBS3H MEXIY
NPOMEKYTKAMH MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa (YHKIIHH, ¢
ONHOH CTOPOHBI, W HPOMEXYTKAMH 3HAKOIOCTOSHCTBA M HYIIIMU
IPOU3BOAHOM 5ToH QYHKINHK — ¢ Ipyroi,

Cmamucmuxa u  meopusa  eepoamuocmeli, Jjozuxka u

Kombunamopuka.

— OmnepupoBaTe Ha 0a30BOM YpOBHE OCHOBHBIMH OIMCATEBHBIMH
XapaKTepUCTHKAaMH YMCIIOBOrO Habopa: cpefHee apH(MeTHYeCKOe,
MeauaHa, HanboJIblllee U HANMEHBIIEE 3HAYCHUS,

— OmepupoBaTh Ha 06a30BOM ypOBHE IOHATHUSMH: 4YACTOTA M
BEPOATHOCTH  COOBITHS,  CIy4aiHBIA  BHIGOpP,  ONBITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHEIMU COOBITHAMU,

— BBIUHC/IITE BEPOATHOCTH COOBITHH Ha OCHOBE MOJCYETA YHCIA
HCXOJIOB.

Texcmossie 3a0auu.

— Pelnare HecoOXHBIE TEKCTOBBIE 331a4¥ PA3HBIX THIIOB;

— @HAIM3HPOBATh YCJIOBHE 33/1a4H, IPH HEOOXOJMMOCTH CTPOMTD UL
€€ PCLICHHA MAaTEMAaTHYECKYIO MOJEIIb;

— IIOHMMAaTbh M HCIOJB30BAaTh UIA PEINCHHs 3aJaud HHOPMAIUIO,
IPEJICTAaBIIEHHYIO B BHJE TEKCTOBOH M CHMBONBHOM 3aIIHCH, CXEM,
TabJIuL, uarpaMm, rpaQuKoB, pUCYHKOB;

— JICUCTBOBATH 10 AJITOPUTMY, COAEPKAILEMYCS B YCIIOBHH 3a1a4H;

— HCITOJIb30BATh JIOTHIECKHE PACCy KACHUS MIPH PEICHUH 324K,

— paborare ¢ W30BITOYHBIMH YCIOBHSAMH, BEIOHMpas H3 Bceil
UHpOpPMAaIVH, JaHHbe, HEOOXOIUMBIE I PEIIEHHS 33 (a4,

— OCYIICCTBJATH HECIOXHBIA IepeObop BO3MOXKHEIX — PEHICHHIA,
BbIOMpas U3 HAX ONTHMAIBHOE II0 KPHTEPHAM, CHOPMYIMPOBAHHEIM
B YCIIOBHH;

— QaHANM3WpOBaTh M HHTEPHPETHPOBATH IOJNYUEHHBIE PELICHHUS B
KOHTCKCTE  YCJIOBHMS  3aJa4d, BBIOMpaTh  pEIUCHHS, HE
IIPOTHBOPEYAIINE KOHTEKCTY;

— pemark 3a[a49d Ha pacdeT CTOMMOCTH ITOKYIOK, YCIIyT, MOE30K H
T.IL;

— PpellaTh HECIOXKHBIC 33[]auM, CBSI3aHHBIE C JIOJIEBBIM YYACTHEM BO
BJIQJICHUM (PUPMOH, TIPS IIPUATHAEM, HEABHKMMOCTEIO;
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= pellaTh 3anaud  Ha IIPOCTHIC IIPOUEHTH (CHCTEMBI CKHJIOK,
KOMHCCHH) U Ha BBIYMCICHHE CIIOXHBIX IIPOLEHTOB B Ppa3INIHBIX
CXeMaXx BKJIaZIOB, KPETUTOB H UIIOTEK;

~ Ppemare INPaKTHYECKHE 3aladd, TPeOYIOUME HCIIOIBb30BAHMS
OTPMUATENBHBIX YHCEN: Ha ONPENENCHHE TeMIepaTyphl, Ha
OIIPCACNCHUC MOJIOKEHUI HAa BPEMEHHOH ocu (1o wmameif opbr u
IOC/E), Ha JBIKCHHE JEHEKHBIX CPEICTB (npuxon/pacxon), Ha
ompejiesIeHHe ITyOHUHEL/BEICOTE] 1 T.11.;

— HCIHO/IB30BATh IOHATHE MaciuTaba AJI1 HaXOXACHHS PAcCTOSHUI W
ATHH  Ha KapraxX, IUIAaHAX MECTHOCTH, IUIAHAX IIOMEIICHUI,
BBIKPOHMKaX, IpK paGoTe Ha KOMIIBIOTEPE U T.1I.

I'eomempuas.
— OmnepupoBats Ha 6a30BOM ypOBHE NOHATHAMH: TOUKA, MpsMas,
IIOCKOCTh B IPOCTPaHCTBE, HapajvIe-HOCTh 5

HNEePIECHIUKYIIAPHOCTD NIPSMBIX H IUIOCKOCTEH;
— Dpacmo3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHKOB  (DIpH3Ma,
NHpaMu/ia, IPIMOYTONBHBIA IapajuleIenunet, Ky6);
— Hu300paxars u3ydaemble QUIYpPSl OT PYKH H C IpHMEHEHHEM
MPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;
— Aenartk (BBIHOCHBIC) IUIOCKHE YEPTeXH H3 DHCYHKOB IIPOCTHIX
00BEMHBIX QHryp: BHA CBEPXY, COOKY, CHH3Y;
— H3BJIEKaTh HH(YOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPHUECKHX
(urypax, IpenCTaBICHHYIO HA YePTekKaxX U PUCYHKAX;
— TpuUMEHATh TeopeMy Ilugaropa npu BLIMHCIEHHH 3JIeMEHTOB
CTEPEOMETPHYECKUX PUTYD;
— Haxo#uTh 00BeMBl M IUIOIIAAH IIOBEPXHOCTEH IpocTeHmmmx
MHOTOTPaHHHKOE C IIpIMEHEHHeM QopMyIr;
— Pacmo3HaBaTh OCHOBHBIC BH/BI TeJT BpalleHHs (KOHYC, LHIHHID,
cepa u map);
~ HaxomuTb O00BEMBl M IUIOINAAM MOBEPXHOCTEH IpOCTEHINHX
MHOTOTPaHHUKOB H TEJl BPAIlleHHs ¢ IPUMEHEHHEM HOpMyII.
Bexmopuv: u koopounamsi ¢ npocmpancmee.
— OmnepupoBate Ha 06a30BOM YpPOBHE MOHATHEM JIEKAPTOBEI
KOOPJHHATEI B IPOCTPAHCTBE;
HaxXOMUTh  KOODAMHATEL ~ BePUIMH Kyba W  IIpAMOYTrOJBHOIO
IapaljiesIcnumneaa.
Hcmopus mamemamuxu.
—  OnuceBaTh OTAEIEHEIC BBIIAIOIINECS PE3YILTATEL, IOy YCHHEIS
B XOJIC Pa3BUTHS MAaTEMaTHKH KaK HAYKH;
—  3HATh IPUMEPBI MATEMATHYECKNX OTKPHITUIT 1 HX aBTOPOB B
CBSA3HU C OTCYECTBEHHON M BCEMUPHOU NCTOPHEIA;
— TIOHHMATh POJIb MATEMATUKH B pa3BUTHH Poccum.
Memoovt mamemamuxu.
—  IlpumeHsaTs u3BeCTHBIE METOMBI IPH PELICHNH CTAHAAPTHBIX
MaTeMAaTHYEeCKHX 3a/(ad,;
—  3aMCHYaTh H XapaKTePH30BATh MATEMAaTUYIECKUC 3aKOHOMEPHOCTH
B OKpYy>Karoumiei NeiCTBUTEIILHOCTH;
— UPUBOAMTH IPUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B
IpUpPOJIE, B TOM YHCIIE XapaKTEPU3YIOIMMX KPAcoTy B COBEPIICHCTBO
OKPYKaloLETo MHpa U IPOU3BEICHHIA UCKYCCTBA.
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