


IHosicHUTEILHAA 3AIHCKA

HononHurenbHas oOmeoOpasoBarenbHas oOmiepasBuBaromas mnporpamma  «Maremaruka.
ITonroroBka x EI'D» mmst 11 kmacca cocTaBjieHa B COOTBETCTBMHM ¢ IlojoxxeHueM o padouei
nporpamMMe ydeOHOro mpeaMera, Kypca, IUCHUIUIMHBI (MOAYJs) B YPOYHOW U BHEYPOUHOU
OESITENPHOCTH, a TAK)KE B CUCTEME JIOTIOJHUTENBHOTO 00pa3oBaHusl, HA OCHOBAHUH IIJIAHA BHEYPOYHOH
NEeATEeIbHOCTH M JAOMOJIHUTENbHOro odpazoBanuss MBOY «I'umHasus» r. HoBo3piOkoBa Ha 2021-2022
yueOnbIl rox (yTB. mpuka3 Ne 249 or 31.08.2021 r.)

IHeas Kypca:
cHCTEMAaTH3alMsl 3HAHUH U CIOCOOOB AESITEIBbHOCTH YYAIIMXCS 110 MAaTeMaTHKe 3a KypC OCHOBHOH
IIKOJIBI, MOAroTOBKa oOOyuarommxcsi 11 kimacca K OCHOBHOMY TOCYAapCTBEHHOMY 35K3aMEHY IO
MaTeMaTHKe.

3anaum kypca:

e 3aKkpenuTb OCHOBHBIC TEOPETUYECKHE TIOHATUS W OMNPEACNICHUs 10 OCHOBHBIM
U3y4aeMbIM pas3fienam;

e OrtpaboTtarh OCHOBHbIE THIBI 3amauy m3y4daembix TunoB KMM EID «Anrebpa» u
«'eomMeTpusi» U UX ANTOPUTM PELICHUS,

e ®opmupoBaTh y OO0YYaOIIUXCS LEJIOCTHOTO NMPEACTABJICHUS O TeMe, €€ 3HAUCHUs B
paszese MaTeMaTHKHU, MEXITPEIMETHBIC CBA3U C IPYTUMH TEMaMU,

¢ CnocoOcTBOBaTh MHTEIUIEKTYAJIBHOMY Pa3BUTHIO y4alluxcs, (OPMHUPOBAHUIO Ka4eCTB
MBILUTCHUS, XaPAKTEPHBIX JUISI MAaTEMAaTU4YEeCKOW JMeSITebHOCTU W HeOOXOIUMBIX
YYEHUKY ISl yereurHou caauu EI'D, mist ob1meli couuaabHON OpUEHTALIHH,

e AKIEHTHpPOBaTh BHHMAHUE V4YaIUXCS HA EOUHBIX TpeOOBaHUSX K MpaBUIIAM
oopMIeHNsT Pa3MTUYHBIX BHIOB 3a/laHHUH, BKJIFOUAEMBIX B UTOTOBYIO aTTECTALMIO 32
KypPC OCHOBHOH IIKOJIBIL.

e CnocoOCcTBOBaTh CO3JAHUIO YCJIOBUH OCMBICIIEHHOCTH YYE€HHsI, BKJIIOUEHHUS B HETrO
ofOydaromerocss Ha YpOBHE HE TOJbKO WHTEUIEKTYaIbHONH, HO JIMYHOCTHOH U
COLIMAJIbHOM aKTUBHOCTH C IPUMEHEHUEM TeX WJIM UHBIX METOAOB OOYUEHHSI.

IIporpamma kypca «Matemartuka. [lonrotroeka k EI'D» mnpennasHadeHa nJisi TOBBIICHHS
3¢ pexkTrBHOCTH NOATrOTOBKM 0oOy4aromuxcst 11 kiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY 10
MaTeMaTUKe 3a KypC OCHOBHOM INKOJBbl M MPEAyCMATPUBAET MX IOATOTOBKY K JajbHEHLIEMY
OOy4eHHI0O B CpeAHEH INKOJe», HANpaBJIeH Ha BOCIIOJHEHHE HENOCTAIOIUX 3HAHWH, OTpPadOTKy
IIPUEMOB pelleHUs 3aJaHul pPa3JIUYHBIX TUIOB U YpPOBHEH CIOXKHOCTH BHE 3aBUCHUMOCTH OT
(hopMyTUPOBKH, a Takke OTPabOTKY THMOBBIX 3amaHuil EI'D o MareMaTHke Ha TECTOBOM MaTepHalie,
MO3BOJIUT CHUCTEMATU3UPOBaTh W YIUIYOUTh 3HAHUS YYALIUXCS [0 Pa3TUYHBIM pasnenaM Kypca
MaTeMaTHKH OCHOBHOW IIKOJBI (apudmernke, anredpe, CTAaTHCTUKE, TEOPUU BEPOATHOCTEH U
TeOMETPHH).

IIporpamma kypca cocTtaBieHa Ha ocHoBe OO0s3aTenpbHOr0 MHHHMyMa COAEPIKaHUS
00pa3oBaTeNbHBIX MPOTrpPaMM MO MaTeMaTHKEe U TPeOOBaHWH K YPOBHIO NMOATOTOBKH BBITYCKHHUKOB
OCHOBHOH 1Kokl ¢ yueroM Crnieundukarmmn KMM st mposenenus EI'D no maremaruke u
Konnduraropa mposepsiembix TpeboBaHmii k pesyiabratam ocoeHus OOIl OOO u snemeHTOB
conep-xkaHus ans nposeneHus EI'D no marematuke, nogrorosneHHbx OUITNA.

ILnannpyemsle pe3yabTaTbl OCBOCHHUSI MPOrPAMMBI Kypca
Jluunocmmuvie pesyiomamo:

e OTBETCTBEHHOE OTHOIIEHHE K YYEHHWI0, T'OTOBHOCTb M CIIOCOOHOCTH K CaMOPa3BUTHIO HU
caMO00pPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO U MO3HAHUIO, OCO3HAHHOMY BBIOOPY U
MOCTPOCHHIO JaIbHEHIIeH HHANBUAYAIBHON TPaeKTOPUH 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKU
B Mupe mnpodeccuii u TPOPEeCCHOHATBHBIX MNPEATIOYTCHHH, C YYe€TOM yCTOWYHBBIX
MIO3HABATENIbHBIX HHTEPECOB, a TAaKXKe HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS

K Tpyay.



@DopMHUpPOBaHUE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTHKHL.
OcBoeHue COnMaIbHBIX HOPM, MTPABUJI MMOBENEHUS, POJIeH U (GOpM COLMANTBHON JKU3HHL.

PazButne MOpagpbHOrO CO3HAHUSI U KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MPoOJieM Ha
OCHOBE JIMYHOCTHOTO BBIOOPA, (POPMHPOBAHUS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBEJEHUS, OCO3HAHHOIO U OTBETCTBEHHOI'O OTHOLIEHUS] K HDABCTBEHHBIM ITOCTYIIKaM.

dopMHupOBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.
dopmupoBaHue CIOCOOHOCTH K 3MOLMOHAIBHOMY BOCIIPHSITHIO MAaTEMaTHYECKUX OOBEKTOB,
3a74a4, PELICHU, pacCy XIeHUN

Memanpeomemnuvie pezynomamst 00yueHus

Pezynamuensie YY/|

OTpeneNATh COOCTBEHHbIE MPOOJIEMbl M MPUYHUHBI UX BO3HUKHOBEHUsS NpU padore ¢
MaTeMaTHYECKUMH OO BEKTaMH;

¢dopmyarpoBaTe COOCTBEHHBIE BEPCHH WJIM NPHUMEHATb YK€ H3BECTHbIE (OPMBI U
METOMbl PEIleHUs] MaTeMaTUYeCKOH mpoOneMbl, (HOPMYIHPOBATH MPEANOIOKEHUS U
CTPOHUTH THUIOTE3bl OTHOCUTENBHO PAaCCMATPUBAEMOr0 OOBEKTa W IPEIBOCKXHUINATH
pe3yJbTaThl CBOEH y4eOHO-TO3HABATENBHOMN NESITETbHOCTH,

ONpeneNATh NMyTH NOCTH)KEHUS LeNiell M B3BELIMBATh BO3MOXKHOCTHU Pa3peLICHUs
OTpeNeNIEHHBIX Y4eOHO-MTO3HABATEIbHBIX 337a4 B COOTBETCTBHH C OIpPEAEICHHBIMU
KPUTEPHUSIMU U 33Ja4aMHU,

BBICTpPauBaThb COOCTBEHHOE 00pa30oBaTEIbHOE MONNPOCTPAHCTBO ISl Pa3peIIeHUs
OTIPENeIEHHOrO KPpyra 3a/1a4, ONPenessATh U HAXOAUTh YCIOBHS IS Pea3alii uaeh u
M1aHOB (camooOyueHue),

CaMOCTOSITENIbHO BBIOMPATh CPEAH MPEUIOKEHHBIX pecypcoB Hanbosnee 3¢ eKTHBHBIC U
3HaYMMBIE NP PadOTe C ONPEAETICHHON MaTEMaTHIECKOH MOZIEIIBIO,

yMETb COCTaBJATh IUIAH pPa3peIICHUs] OIPENeNIEHHOrO Kpyra 3ajgad, HCHOJIb3Ys
Pa3JIMYHBIE CXEMBI, PECYPChI IOCTPOSHHSI THArPaMM, MEHTAITbHBIX KapT, MTO3BOJISTFOIINX
MPOM3BECTH JIOTUKO - CTPYKTYPHBIH aHAJIU3 3aa4H,

yMeTh TUIAHUPOBATh CBOW OOpa3OBaTENbHBIA MapIIPyT, KOPPEKTHPOBATb U BHOCHTH
OTpeNieIeHHbIE M3MEHEHUs], KAYeCTBEHHO BIIUSIOIINE HA KOHEYHBIH MPOAYKT yueOHO-
MMO3HABATENIBHOHN JIeSITEIbHOCTH,

YMEHHE KauYeCTBEHHO COOTHOCHTH CBOM ACWCTBUS C MPENBKYLIAEMbIM UTOTOM Y4eOHO-
MO3HABATENLHOW IEATEIBHOCTH MOCPEICTBOM KOHTPOJS M IUIAHUPOBAHHS y4eOHOTO
nmporecca B COOTBETCTBHH C HW3MEHSIOIIMMHUCS CUTYaLUsIMH M NPUMEHSEMBbIMU
cpeactBaMu U (oOpMaMHU OpraHM3alUM COTPYAHHYECTBA, a TAKXKe WHANBHIYaJbHOHN
paboThI Ha YPOKE;

yMEHHE OTOMPaTh COOTBETCTBYIOLINE CPECTBA PEATM3ALNN PEIIEHHSI MATEMATHIECKIX
3amad, MmoxOupaTh WHCTPYMEHTHI JUIs OLIEHUBAHHS CBOEH TPaeKTOpuu B pabore ¢
MaTEeMaTHYECKHUMU TOHSITUSMH U MOJEJISIMHU;

IHo3nasamenvusvie YY/|

yMEHHE OIpeAeNsTh OCHOBOIIOJArarollee IMOHATHE U IPOU3BOAUTH  JIOTHKO-
CTPYKTYPHBIM aHaNIW3, ONPENENSATb OCHOBHBbIE MNPHU3HAKM M CBOMCTBA C IOMOLIBIO
COOTBETCTBYIOLUX CPEACTB U HHCTPYMEHTOB;

YMEHUE TIPOBOOWUTH Knaccn(bnxaumo OOBEKTOB HAa OCHOBE KPUTCPUECB, BbIOACIATDH
OCHOBHOE Ha (POHE BTOPOCTETICHHBIX JaHHBIX;

YMEHUE MNPpOBOAUTL  JIOTUYECKOEC  PACCYXKICHUEC B HalpaBJICHUU oT O6H_II/IX
3aKOHOMEPHOCTEH H3y4aeMOH 3a7ja4u 10 YaCTHBIX PACCMOTPEHUN;

YMEHHE CTPOUTH JIOTHUECKHE PACCYKIE€HUST Ha OCHOBE CHCTEMHBIX CpPaBHEHUI
OCHOBHBIX KOMITIOHEHTOB U3y4d€CMOI'0 MaATCMATUYICCKOTO pa3aciia Ui MOACIIN, MOHATUA
WJIN KJIACCOB, BbIAENSA ONpeeSieHHbIe CYLECTBEHHbIE TPU3HAKU WM KPUTEPUH;
YMEHUEC BBIABIIATD, CTPOUTDH 3aKOHOMEPHOCTD, CBA3HOCTD, JJIOTHYHOCTDb
COOTBETCTBYIOLINX LETIOYEK PACcCy KISHHH MPU padoTe ¢ MAaTEMAaTUYECKIMU 3a/1a4aMHy,



yMeTb MOAPOOHO U CXKATO MPEACTABISATh ACTAJIH3ALUI0 OCHOBHBIX KOMIIOHEHTOB INpPHU
NOKA3aTeNbCTBE MOHATHI U COOTHOLIEHUN HAa MaTEeMaTHYECKOM SI3BIKE,

YMEHHE OpraHU30BBbIBATb TMOUCK W BBIABJATH MPUYHUHBI BO3HUKAKOILIUX IMPOLECCOB,
SBJICHHUH, HanOoJee BEpOSITHbIE (PAKTOPBI, MO KOTOPBIM MaTeMaTHYE€CKHE MOAENTH U
00BEKTBI BeAyT ce0si MO OIpeneNieHHbIM JIOTHYECKUM 3aKOHAM, YMETh HPUBOIHUTH
MPUYUHHO-CIEACTBEHHBIN aHAIN3 MOHATHUH, CYyKICHUI U MaTEMaTUYECKUX 3aKOHOB;
yMEHHE CTPOHTb MATeMaTHYECKyI0 MOAeNb IPU 33JaHHOM YCJIOBHH, OONamaroliei
ONpENEeNEHHbIMH  XapaKTEPUCTHKAMH  OOBEKTa TPU  HAJIMYHUU  ONPENETICHHBIX
KOMIIOHEHTOB (POPMUPYIOILIETOCs MPEATIONAraeMOoro MOHSATHUS HITH SBJICHUS,

YMEHHE  MEpPEeBOJUTb  TEKCTOBYIHD  CTPYKTYPHO-CMBICIOBYI)  COCTaBJISIFOINYEO
MaTeMaTHYECKOW 3aJjadud Ha S3BIK TIpadUIeckoro OTOOPaKEHHsS] - COCTaBJICHUS
MaTEMaTUYECKON MOZIENIH, COXPAHSIOIEH OCHOBHBIE CBOWCTBA U XapaKTEPUCTUKY,
YMEHHE 337aBaTh IJIaH PELICHUs] MAaTeMAaTUYEeCKOM 3a[adl, peaju3OBbIBATH AJITOPUTM
OEWCTBUI Kak TOLIArOBOH HMHCTPYKLUH IUIsl paspelieHus y4ueOHO-TIO3HABATENbHON
3a1a4y,

YMEHHE CTPOUTH JOKA3ATENBCTBO METOAOM OT IPOTUBHOTIO,

yMmeHne pabortatb ¢ mpoOJIeMHON cHTyaluel, OCYIIEeCTBISATb OOpa30BaTEIbHbIN
IpoLecc MOCPEACTBOM IOMCKAa METOIOB U CIIOCOOOB pa3pelleHns 3aa4l, ONpPeNeaTh
IPaHULIBI CBOET0 00Pa30BATENBHOTO MIPOCTPAHCTBA,

YMETb OpPHUEHTHPOBATBCS B TEKCTE, BBIABIATb IJIABHOE YCJIOBHE 3aJa4ud U
yCTaHABJIMBATh COOTHOIIEHHNE PACCMATPUBAEMBIX OOBEKTOB;

YMEHHE TMEPEeBOANTh, WHTEPIPETHPOBATH TEKCT B HHBbIE (HOPMBbI TPEACTABICHUS
UH(pOpPMALINKU: CXEMBI, TUArPaMMBbI, TpapUecKoe MPEACTABICHUE TaHHBIX,

Kommynuramuenvie YY/1

yMeHue padorath B KOMaHne, (GOpMHUPOBAHHE HABBIKOB COTPYIHHYECTBA M Y4eOHOTrO
B3aUMOJIEHCTBYS B YCIIOBUSIX KOMaHIHON UTPBI UK HHOH (POPMBI B3aMMOIEHCTBHS,
YMEHHE paclpenessiTh POJH U 3aa4dl B pPaMKax 3aHATHSA, POPMHPYS TakKe HABBIKU
OpPraHU3aTOPCKOrO XapaKkTepa;

YMEHHE OLIEHUBATH IPABIJIBHOCTb COOCTBEHHBIX NEHCTBUH, a TaKKE HESITEIbHOCTH
OPYIUX YY4aCTHUKOB KOMAH/BI,

KOPPEKTHO, B paMKax 3a1a4 KOMMYHHUKALUH, (GOpMyIHupOBaTh M OTCTAUBATh B3IJISMbI,
apryMEHTUPOBATb [ OBOJBI, BBIBOBL, a TAaK)K€ BBIIABUIAaTb KOHTaPTryMEHTBL,
HEOOXOMUMBIE ISl BBIABJICHHMS CHUTYallUH yCI€Xa B PEIIEHWH TOH WM HWHOH
MaTeMaTHYeCKON 3a/1a4H,

YMEHHE TIOJb30BATHCS MATEMATUYECKMMHM TEPMHUHAMH ISl  PEIIeHUs y4eOHO-
MO3HABATENIbHBIX 33714, & TAK)XKE€ CTPOUTb COOTBETCTBYIOLINE PEYEBBIC BBICKA3bIBAHUS
Ha MaTEMaTUYECKOM SI3BIKE [T BBICTPAUBAHUS MaTEMAaTHYECKON MOJENY,

YyMETb CTPOMTb MATeMaTHYECKHE MOAENM C [OMOLIBI0  COOTBETCTBYIOILETO
NPOTrPaMMHOTO 00ECTIEUEeHHSI, CEPBUCOB CBOOOIHOTO OTJAIIEHHOTO IOCTYIIA,

yMeTh TPAaMOTHO W 4eTKO, coryiacHo mpaswiam odopmienus KMM-a EI'D 3anocuTh
MOJIy4E€HHBIE PE3YJIbTATHI - OTBETHL

lIpeomemnvie pe3ynomantol:

(hOopMUPOBaHHE HABLIKOB IMOHUCKA MATeMAaTHYECKOTO METOMAA, aJrOpuTMa M IMOHMCKA

pelIeHus 3a0a4u B CTpykType 3aga4 EI'D;

(hopMUPOBaHKE HABBIKA PELISHUS OMPeIeICHHBIX TUIIOB 3a1a4 B CTPYKType 3ana4d EI'D;

yMmeHne paboTath C TabiMIaMu, CO CXEMaMH, C TEKCTOBbIMU JaHHBIMH, YMETb

npeoOpa3oBbIBaTh 3HAKH U CUMBOJIBI B IOKA3aTENIbCTBAX U MPUMEHSIEMbIX METOHAX s

peeHns 00pa3oBaTeNbHBIX 3a1aY;

YMEHHE TPUBOAWTH B CHCTEMY, COMNOCTaBJIsATh, 0000MATh © aHAJU3UPOBATH

WH(POPMAITMOHHBIE KOMITIOHEHTHl MAaTEMAaTHYE€CKOrO XapakTepa W YMEThb MPUMEHSTh

3aKOHBI U MPABUJIA [T PEIIeHUs KOHKPETHBIX 337134,

YMEHHE BBIACNATh TJIABHYID W M30BITOUHYIO HH(POPMAIINIO, MPOU3BOIHUTH CMBICIOBOE

C)KaThe MaTeMaTHYeCKUX (PaKTOB, COBOKYIMHOCTH METOJOB M  CIIOCOOOB pEIICHUS,
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yMEThb MPENCTABIIATh B CIOBECHON (popMe, MCTIONB3ysl CXeMbl U Pa3IMYHble TaOJIHLIbI,
rpaduKu U AUarpamMMBbl, KapThl MOHATUH U KJIACTEPBI, OCHOBHBIC HICH H IJIAH PEIICHUS
TOW WUJIM UHOW MaT€MaTUYECKON 3a1auH.
Tpebosanus k yposHo NOO20MoBKU yuaujuxcs
Harypanbnbie yucaa. /{poou. PaunonanbHbie yncia
Bemycknux nayuumecsi:
® [IOHUMATbh OCOOEHHOCTHU ECATUYHON CUCTEMBI CUUCIICHUS,
® OIEepUpPOBATh MOHATUSAMH, CBSI3AHHBIMU C A€IUMOCTBIO HaTypaJIbHBIX YHCET,
® BBIpAXATh YHCIA B SKBUBAJICHTHBIX (OpMax, BbIOMpas HanOojee MOAXOASIIYI B
3aBUCUMOCTH OT KOHKPETHOH CUTYyaluH,
® CpaBHHUBATh U YNOPSAJOUMBATH PALIMOHAIBHbIE YNCIA;
®  BBINOJHATH BBIUUCIIEHUs C PALMOHAJIbHBIMU YHUCIAMH, COUeTasi YCTHbIE U MUCbMEHHbIE
MPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KalbKyJISITOpa,
® CNOJNb30BaTh MOHATHS U yMEHHs], CBSI3aHHbIE C MPONOPLMOHATIBHOCTBIO BEJIMYUH,
NPOLEHTaMH, B XOJ€ pelleHHUs MaTeMaTU4YecKUX 3ahad M 3aJad U3 CMEeXHBIX
IIPEIMETOB, BBIMIOJHATH HECJIOKHBIE TPAKTUUYECKHE PACUETHI.
JelicTBUTeIbHbIE YHCJIA
Buinycknuk nayuyumecs:
® CMOJIb30BAaTh HadaJbHbIE NIPEICTABIEHUS O MHOKECTBE NeHCTBUTEIbHBIX YHCET,
e OIEepUpPOBAaTh MOHATHEM KBAJAPAaTHOIO KOPHS, IPUMEHSTD €r0 B BBIYUCIECHUSX.
Aunredpanyeckue BbIPAKEHHs
Bemycknuknayuumecs:
® ONepUPOBATH MOHITUSMH «TOXAECTBO», «TOKAECTBEHHOE MpeoOpa3oBaHUe», peraThb
3ama4y, copeprkamue OyKBeHHBIE TaHHBIE, paboTaTh ¢ popmynamuy,
® BBHINOJHATH NPEOOPa3OBaHUS BBIPAKEHHH, COAEPIKALIMX CTENEHH C  LENbIMU
MOKa3aTeNsIMU U KBaJIpaTHbIE KOPHU,;
®  BBINOJHATh TOXIECTBEHHbIE MPeoOPa30BaHUS PALMOHAIBHBIX BBIPAKEHHH HAa OCHOBE
NpaBWII ASHCTBUH HAZl MHOTOWICHAMH H alreOpanyecKuMU ApOOsSMH;
e  BBINOJHATDH Pa3IokKeHNEe MHOTOUJIEHOB HA MHOXKUTEJH.
YpaBHenus
Buinycknuk nayuyumes:
e pelaTbh OCHOBHBIE BUABI PALMOHAIBHBIX YPABHEHUNH C ONHOH NEPEMEHHOH, CHCTEMBI
IBYX YpaBHEHUI C IByMsl [IEpEMEHHbIMU;
e [IOHMMAaTb ypaBHEHHE KaK BaXKHEMIIYIO MAaTeMaTUYECKYIO MOJENb JUIsl OMUCAHUS U
U3y4YeHHs] pa3HOOOPAa3HBIX pEANTbHBIX CHTyalHUd, pemarbh TEKCTOBBIE —3ajadu
anreOpandeckiuM METOIOM,
® IpPUMEHATh rpadUvYecKue  TNPEACTABICHUS  [JIsI  WCCIIENOBAHUS  YPaBHEHHI,
HCCJIEZIOBAHUS U PELIEHUs] CUCTEM YPAaBHEHUN C IByMs IIePEMEHHBIMH.
HepaBencrBa
Buinycknuk nayuyumes:
® [IOHUMaTb U NPHUMEHATb TEPMUHOJOTMIO U CHMBOJIMKY, CBsI3aHHbIE C OTHOLIEHHEM
HEPaBEHCTBA, CBOMCTBA YUCJIOBBIX HEPABEHCTB;
e pelaTh JIMHEHHbIE HEPABEHCTBA C ONHONW MEPEMEHHOW M HUX CHUCTEMBI, pellaThb
KBaJpaTHbIE HEPABEHCTBA C OMIOPOH Ha rpaduUuecKue MPeICTaBICHUS.
OcHoBHble nousiTust. Yucnosblie PyHKIHH
Buinycknuk nayuyumes:
® T[OHMMAaTh W HCIOJB30BaTh (PYHKIMOHAJIBHBIE TOHATHA U S3BIK  (TEPMHHBI,
CHUMBOJIMYECKIE 0003HAUEHHS);
e cTpouTh TpauKH BIEMEHTApHBIX (PYHKIUI, HCCIEeNOBaTh CBOMCTBA YHCIOBBIX
($yHKUMH Ha OCHOBE M3YYEHUS TIOBEACHUS UX IPa(UKOB;
® TOHMMAaTh (YHKLUMIO KaK BAKHEHINYI0O MAaTEeMAaTHYECKYI0 MOJENb [JIsl OIHCAHUS
NPOILIECCOB U SIBICHUH OKPYKAIOIIEr0 MHUpPA, MPUMEHATh (PYHKIIMOHAIBHBINA SI3BIK IS
OIUCAHMSA U MCCIIEIOBAHUS 3aBUCUMOCTEH MEXAY (PU3NIECKUMHU BEITNIHMHAMH.
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OnucarenbHasi CTATHCTHKA
Buemycknuk nayuumecsi:
® HCIOJB30BAaTh NPOCTEHINNE CIIOCOOBI TMPENCTABICHUS M aHAIN3a CTATUCTHYECKUX
TAHHBIX.
CayuaiiHble cOOBITHSI H BEPOSITHOCTD
BrpInycKHUKHAY4YHTCS
® HaXOAUTHOTHOCUTENbHYIO YaCTOTY U BEPOSITHOCTh CIYYaiHOTO COOBITHS.
Komo0unaropuxka
e BrIMycKkHUK HayduTCs pelnaTh KOMOMHATOPHBIE 3aa4d HA HAXOXKICHHE YHCIa
OOBEKTOB WJIN KOMOMHALIUH.
Harnsinnas reomerpust
Bemyckuuk nayuumecsi:
® pacro3HaBaTb Ha YepTEXKaxX, PUCYHKaX, MOJENSIX U B OKpPY)KaIOIEM MHpE IIOCKUE U
NPOCTPAHCTBEHHBIE T€OMETPUIECKIE (PUTYPBI,
® pacrno3HaBaTh pa3BEPTKH Kyda, MPSIMOYTOJBHOTO MapajuIeIeNUIeNia, PaBHIbHON
MUPaMUJBL, HUINHAPA U KOHYCA,
® CTPOHTH Pa3BEPTKHU KyOa M MPSMOYTOJILHOTO MapajuIeIenunena,;
® OmnpenessTh MO JMHEHHBIM pa3MepaM pa3BEPTKH (UTYpPbI JHHEHHBIE pa3Mepbl CaMoOn
¢burypst u H2000pOT;
®  BBIUUCIATH OOBEM MPSMOYTOJILHOTO MapajuIeIenunesa.
I'eomeTpuueckue Qpurypsol
Buemyckuuk nayuumecsi:
® [I0JIb30BATHCS A3BIKOM ME€OMETPUHM JIJIsl OMMCAHUS MPEAMETOB OKPYIKAIOLIEro MUpa U UX
B3aMMHOTI'O PaCIOJIOKEHHUS;
® pacro3HaBaTh U M300pakaTh HA YEPTEKAX M PHCYHKAX I€OMETPUYECKHe PUTYPBI H UX
KOH(pHrypauuy,;
® HaXOAWTb 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYpP U MX OTHOILICHHS, TPalyCHYIO
mepy yrios ot 0° no 180°, mpuMeHsist onpeneneHus, CBOHCTBA M MPU3HAKU QUTYP U HUX
3JIEMEHTOB, OTHOIIEHWs ¢uryp (paBeHCTBO, monodue, CHMMETPHUH, [OBOPOT,
napaJuleJIbHbIA MEPEHOC);
e OIepUpOBaTh C HaYaJbHBIMHU MOHATUSMU TPUTOHOMETPHUU U BBINOJNHATDH dJIEMEHTapHbIE
orepauny Hag QyHKIUSIMH YTJIOB,;
e pemarh 3a7add Ha JOKA3aTeNbCTBO, OMUPAsSCh HA H3yYEHHBbIE CBOHCTBA (uryp u
OTHOLICHUH MEXJy HUMU U IPUMEHssI U3YUEeHHbIE METO/bI I0Ka3aTEbCTB;
e pemiaTb HECJHOXXKHbIE 3a7aud Ha T[OCTPOEHHE, TNPUMEHS OCHOBHBbIE aJTOPUTMBbI
MOCTPOEHHS C IIOMOIIBIO LIUPKYJIS U JIUHEHUKH,
e pewiaTh MpoCTeiINe MJIAHUMETPHUUECKHE 3a/1a4H B IPOCTPAHCTBE.
HN3mepeHue reomeTpu4ecKux BeJTUYHH
Buemyckuux nayuumecsi:
®  CIIOJIb30BATh CBOMCTBA M3MEPEHUs IJIMH, IUIOINAAEH U YIJIOB NPU peLIeHUH 3a7ad Ha
HaxoXJeHUEe [UIMHbl OTpe3Ka, MJUHBl OKPYKHOCTH, [IJIMHBI JYTH OKPY>KHOCTH,
rpafyCHON MEpHI yIia,
® BBHIYUCIATH IUIOUIAAM TPEYTrOJIbHUKOB, MPSMOYTOJbHUKOB, [apajjelorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;
®  BBIYUCIATH JJIMHY OKPY>KHOCTH, JJIMHY OYTH OKPY KHOCTH,
® BBUUCIATH JJIUHBI JIMHEHHBIX 3JEMEHTOB (QHUIyp M WX YIJIbL, HUCHONB3YS (HOPMYJIbI
IUTHHBI OKPY>KHOCTH M JUTHHBI IYTH OKPYKHOCTH, (POPMYJIBI TUTOIIanen Guryp;
e pearh 3a7a4d Ha JIOKA3aTEJNBCTBO C UCIOJIB30BAHUEM (POPMYI IIIMHBI OKPY>KHOCTH U
IUTUHBI IYTH OKPYKHOCTH, (OopMyJ rutomnaneii puryp;
e pewiaTh NMpaKkTUYECKUE 337aul, CBS3aHHbIE C HAXOXKIEHUEM IeOMETPUYECKUX BEIUYNH
(ucronp3yst Mpu HEOOXOAUMOCTHU CIIPABOYHHUKH U TEXHUUECKUE CPENCTBA).
Koopaunatsi
Buemycknuk nayuumecsi:




e BBUNCIATH UIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHLOB, BBIYUCIATH KOOPAWUHATHI
CepenUHBbI OTPE3KA,
® JCIOJIb30BaTb KOOPAWHATHBIN METOJ IJIsl U3YUEHHsI CBOWCTB MPSIMBIX U OKPYKHOCTEH.

CoaepxaHue Kypca

«IIpaKkTHKO-0PHEHTHPOBAHHDbIE 32 JAHUSD)

Tabnmuunoe u rpaduveckoe MpencTaBieHHe NAHHBIX, TUIAH U CXeMa, U3BJICUEHUE HYKHOU
uHpopManmu. F3MeHYMBOCTL mNpu U3MEpeHMsX. Pemmaromiue mnpaBwia. 3aKOHOMEPHOCTH B
U3MEHYHMBBIX BeJMYMHAX. Bbruucienus u mnpeodOpasoBaHue BenudyuH. MccrnenoBaHue MpOCTENIINX
MaTeMaTUYEeCKNX MOOENeN.

«BpruncieHust ¥ npeodpa3oBaHUs».

Jeiicmeus ¢ namypansHpiMu yuciamu

CnoxeHne W BBUUTAHHE, KOMIIOHEHTHI CJIOXKEHUS W BBIYUTAHUS, CBSA3b MEXIY HUMH,
HAXOXKIEHUE CYMMBbl M Pa3HOCTH, M3MEHEHHE CYMMBI M Pa3HOCTH NPH HM3MEHEHHH KOMIIOHEHTOB
CJIO’KE€HUSI M BBIYUTAHUS.

YMHOXEHUE U JeJIeHIe, KOMIIOHEHTbI YMHO)KEHUS U ICJICHHSI, CBSI3b MEXKAY HUMH, YMHOKEHHE
U CJIOJKEHHE B CTOJIOHK, I€JICHHE YTOJIKOM, ITPOBEPKA Pe3yJIbTaTa ¢ MOMOIIBI0 MPUKUAKH U 0OPaTHOTO
NENUCTBHSL.

Yucnossie svipasricenus

UuncaoBoe BhIpaKEHUE U €r0 3HAUEHHE, IOPSIIOK BBITOJHEHUS IEHCTBHIA.

Jpobu. Obviknosennsie opoou

Hodst, yactb, qpodHoe uncio, Apodk. [poGHoe yncio kak pe3yibrar aeneHus. [lpaBuibHbie U
HENpPaBWIbHbIE IPOOH, CMEIIaHHast APOOb (CMEIIAHHOE YHCIIO).

3anmuch HATYpaJbHOTO 4YHCia B BHAE ApoOM C 3aaHHBIM 3HAMEHATeJIeM, NpeoOpasoBaHHE
CMEIIIAHHOH po0u B HEMPaBUJIBHYIO Opo0bh 1 HA0OOPOT.

IIpusenenue npodeii k obmemy 3HameHaTen0. CpaBHEHNE OOBIKHOBEHHBIX IPOOEH.

Cnoxenne U BpMHTAaHUE OOBIKHOBEHHBIX ApoOeil. YMHOKEHHE U JeseHHe OOBIKHOBEHHBIX
apobeit.

Apudmernueckne NeHCTBHA CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckne neHCTBUSI ¢ APOOHBIMHU YUCIAMI.

Cnocodvr payuonanu3ayuy GuryucieHuil i ux NPUMeHeHue NPu 6bINOIHEHUU OeUCmEUil.

Jecamuunvie opodu

[IpeoOpazoBanue necaTHYHBIX npodOell B OObIKHOBeHHBbIC. CpaBHEHHE AECATHUYHBIX IPOOeH.
CnoxxeHne W BBIUMTAHHE NECATHUYHBIX npobed. OKpyrieHue NecSTHUHBIX OpoOei. YMHOXKEHHE U
IeNeHne NEeCSITHYHBIX npobei. [lpeoOpaszoeanie o06wvikHOGeHHbIX Opobell 6 Oecsimuunvie OpooOU.
Koneunvie u 6eckoneunsie oecsimuunsie opoou.

Yucna. Payuonanwvnsie yucia

MHoOXecTBO pauuoHaNbHbIX uuceld. CpaBHeHHE paLUOHANIbHbIX uucen. JledicTBus c
PALMOHATBHBIME YUCIaMH. [Ipedcmasienue payuonanbHo20 Yucaa 0ecsmuinoi Opoosio.

JIpo6no-payuonansusie evipasricenusn

[IpeobpasoBanne pOOHO-TUHEHHBIX BBIPAKEHUI: CJIOXKEHHE, YMHOXEHHE, MCJICHHE.
Aneebpauveckas opoos. Cokpawjenue aneedpauveckux opooeil. Ilpusedenue ancedpauyeckux opooeii
K obwemy 3Hamenamento. Jlelicmeus ¢ aneebpauveckumu OpoOAMU: CIOJCEHUE, GblYUMAHUE,
VMHOOICEHUe, OeleHlUe, 8036e0eHe 6 CIENEHb.

«/leHicTBUTE/IbHbIE YHCIA».

Pauuonansusie uucina

N3o0pakeHne ymucen Ha 4MCIOBON (koopawHaTHOH) mpsimMoi. CpaBHeHue wucen. Monyinb
qrciia, TeoOMeTpUYecKas WHTepIpeTanus Moayis uucna. JeHCTBHS C TOJOXHUTENbHBIMH U
OTPHLATENbHBIMU YUCIaMUA. MHOXKECTBO LIEJIBIX YUCET.

Koopounama mouxu



OCHOBHBIC TIOHSTHS, KOOPOUHAMHbIH Y4, paccmosnue mexncoy moukamu. Koopounamur
mMOoyK.

Hppayuonanvnsie yucia

[TonsiTre MppaLMOHANTBHOTO YKca. Pacrio3HaBaHHE UPPALIMOHAIBHBIX YHCET.

Mnooicecmeo OeiicmeumensHuix yuce.

«IIpeoOpa3oBaHue anre6panyecKuX BbIPAKEHUH).

Hppayuonansusie uucna

Ilonatue wuppaumoHanbHOro umciaa. PacnosnHaBaHue wuppanmMoHaiIbHbIX uucesn. IIpumepsr
IOKa3aTeabcTB B anredpe. Jlelicmeus ¢ uppayuoHanvHeiMu YUCIAMU. YMHOJICEHUE, OeleHle,
8036e0enue 6 CHenenb.

Mnooicecmeo OeiicmeumensHuvix yuce.

«YpaBHEHHS] H HEPABEHCTBAY.

Pasencmea

UucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO C MEpEeMEHHOH.

Ypaenenusn

[TonsiTve ypaBHEHUs U KOPHs ypaBHEHUs. [Ipeocmagnenue O pAaGHOCUTLHOCIIU YPAGHEHUIL.
Obaacme onpedenenus ypasnenus (001acms OONYCMUMbIX 3HAYEHUT NePEMEHHOT).

Jluneitnoe ypasnenue u e2o Kopruu

Pemenne nuHelHbIX ypaBHeHUU. Jlunetinoe ypaeuenue ¢ napamempom. Konuuecmeo xopmei
Juneiino2o ypaenenus. Pewenue nuneiinvix ypasHeuuii ¢ napamempo.

Keaopammnoe ypasnenue u ezo kopnu

KBanparneie ypaBHeHusi. HenomnHble KBagpaTHbIe ypaBHEHHUS. JIMCKPUMHHAHT KBaaApPaTHOTO
ypaBHeHus. PopMmynia KOpHEH KBaapaTHOrO ypaBHeHus. [eopema Buema. Teopema, obpammuas
meopeme Buema. Pemnenne KBaApaTHBIX ypPaBHEHHH: HCIOJb30BaHHE (POPMYJNIBI Ui HAXOXKICHHS
KOpHEH, epaguueckuii memooO pewieHusi, pasziodicenue Hd MHOJCUMeNny, hnooobop KopHel ¢
ucnonv3zoeanuem meopemvr Buema. Konuuecmeo kopueil Keaopamuo2o YpasHeHus 6 3a6UCUMOCHIU OM
e20 ouckpumunanma. bukeaopamusie ypasnenus. Ypaenenus, c600UMble K TUHENUHbIM U KGAOPANMHBIM.
Keaopammuwie ypasnenus ¢ napamempom.

Jpobuo-payuonaivnsie ypasnenus

Pemenne mnpocrefiiux napoOHO-TUHEWHBIX ypaBHEHUH. Peuienue OpoOHO-payUOHATbHBIX
ypaeuenui.

Memoowvr pewenus ypasHenuii: mMemoovl PAGHOCUNLHBIX NPEOOPA306AHUIl, MemOO 3aMeHbl
nepementoil, epaguyueckuii memoo. Hcnonv3zoeanue ceoiicme ghynkyuil npu peutenuu ypasHeHuil.

Ipocmeituue uppayuonansnvie ypasnenusi suoa || f(x)=a, \/ f(x)= \/ g(x).

n
Vpaenenus suoa X = a .Ypasuenus 6 yenvix uuciax.

«BeposiTHOCTH COOBLITHI»

Chyuaiinsie codvvimusn

CraydaiiHple ONBITBI (SKCIIEPUMEHTHI), S3JEMEHTapHbIe CIy4aiHble COOBITUS (MCXOIBI).
BepositHoctn  snemeHTapHbIXx  coObitmii.  CoObiTHss B CciydaliHBIX — JKCIEPUMEHTaX U
ONaronpUsITCTBYIOIIUE 3JIeMEHTapHble COObITHS. BeposTHOCTH ciiydaiiHbIX coObITHiA. ONBITH ¢
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHBIMU  COOBbITUSIMU. Kiaccmueckue BEpOSITHOCTHBIE ONBITBI  C
UCTIOJIB30BAHUEM MOHET, KYOHKOB.

«PyHKIHH U rpaQuKm».

Qyuxyuu

Honamue ¢ynrxyuu

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. POPMHUpPOBAaHNE MPEICTABICHUNA O METANPEIMETHOM
MOHATUH «KOOpAMHATE. CrocoObl 3amaHus GyHKUIUN: aHATUTHUECKUH, rpaduuecKuil, TaOIMIHBIA.
I'padpuk Pynkuuu. Ilpumepbl ¢GyHKUMHA, [ONy4aeMbIX B MPOLECCE MCCICNOBAHUS Pa3JIMYHBIX
peanbHBIX MPOLIECCOB M PELIeHUs 3anad. 3HaueHue QyHKuuu B Touke. CBoiicTBa (yHKUMH: 00nacTh
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Kaﬂeﬂnapﬂo-TeMaanecmoe IJIAHUPOBAHUE

Ne Tema 3anATUA OcHOBHbIE BUBI 1€ATEIbHOCTH zara

n/n y4aImuxcs UIaH daxt

1,2 Brruucnenus u BrimonssiroT apudmMernueckue
npeoOpa3oBaHus NeNCTBUS C palMOHAIbHBIMU

YHCJIAMH, BBIYUCISIOT 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUM, IEPEXOIAT OT
OJIHO¥ (hOPMBI 3AITUCH YHCIIA K APYToh

3,4 JleficTBUTENbHBIE H300pakaroT 4ncia TOYKaMH Ha

quciia KOOPAMHATHON NPSIMOM, CPABHUBAIOT
NEHCTBUTEIIbHBIE YHCIIA, BBITOIHSIOT
BBIYUCIIEHHS U IPe0Opa3OBaHMs,
BBITIOJIHSIOT MPUKUIKY Pe3yJIbTaTa
BBIYVCJICHH.

5,6 | IIpeobpazoBanus BBINOMHAIOT BBIMUCIEHUS U
anredpandecKkux npeoOpa3oBaHus apUPMETHIECKIX
BBIPAKECHUI BBIPAKEHU, MPUMEHSIOT CBOICTBA

aprupMeTHUECKUX KBaPaTHBIX KOpHEH
TUTs1 TPeoOpa30oBaHMsI BhIPAKEHUN

7,8 YpaBHeHUs U PemaroT nuHeliHbIE U KBaAPATHBIE

HEPABEHCTBA YPaBHEHUs C OJHON NMEPEMEHHOM,

HEPaBEHCTBA C OAHON EPEMEHHON U
UX CUCTEMBI

9,10 | ®ynkuuu u rpaduku | CTPOST U UNTAIOT rpaduKu
pa3NUYHbIN QYHKIUHA, YUTAFOT
rpaduku QyHKLIUH, OMUCHIBAIOT C
MOMOIIBIO (PYHKIMHA Pa3TUIHbIC
3aBHCHUMOCTH MEXKY BEJIMUNHAMH,
UHTEPIPETUPYIOT TpauKu
3aBUCUMOCTEN

11,12 | Yucnosele u BeimonHsiroT npeobpazoBanus
OyKBEHHBIE anreOpanvdecKix BbIPAKEHHHH,
BbIPAXKEHUsI HAXOJAT 3HAUEHUs] OYKBEHHBIX

BBIPAXKEHU, OCYILECTBIISAS
HEOOXOIMMBbIE TIOZICTAHOBKH

13,14 | IlpakTuyeckue OcCyImecTBISIIOT PacueThl 1O
pacdeTsl o ¢dbopMynaM, BEIPaKAIOT 3aBUCHMOCTH
bopmynam MeXy BEJIMYUHAMMU, BBIYUCISIOT

3HAUYEHUs YMCJIOBBIX BbIpAKEHUN

15,16 | IlpakTuko- BBINOMHAIOT BBIMUCIEHUS U
OPHUEHTUPOBAHHBIE npeoOpa30BaHusl, OCYIIECTBISIOT
3a7aHus MPaKTUYECKUE PACUETBI, CTPOAT U

UCCJIENYIOT MaTeMaTUIECKHUE MOAEIIH,
UCTIONB3YIOT MPUOOPETEHHBIE 3HAHUS
U YMEHUs B IPAKTUUECKON
JEATEIbHOCTH

17,18 | I'eomeTpuueckue BrmmonHser gelicteus ¢

¢burypbl. Vsl reOMETPHUECKUMH (PUTypaMH,
peLIaroT MIaHUMETPUYECKUE 3a1a4l
HA HAaXOXXJE€HUE F€OMETPUUYECKUX
BEJMYHH (YIJIOB)
19,20 | I'eomeTpuueckue Pacnio3HaroT reomerpudeckue Gurypsl
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¢burypbr. JImuHbI

Ha IUIOCKOCTH, Pa3/INYaroT UX
B3aUMHO€ MOJIOKEHHE, H300pakatoT
reoMeTpuUYecKue GUrypsl, perarT
IUTAHUMETPUUECKHUE 3a/1a41 Ha

HAX O)KIEHUE TeOMETPHIECKUX
BEJIMYMH (JJTNH, YTJIOB)

21,22 | IInomanp Pacno3HaroT reomerpudeckue Gurypsl
MHOTOYTOJIbHUKA HA MJIOCKOCTH, PEIIAIOT
MJIAHUMETPUYECKHUE 3a71a4H Ha
HaXO0>KJI€HUE F€OMETPUYECKHUX
BEJIMYMH (TUTOINAeH ), OCYIIECTBRISIOT
pacyetsl o popmynam
23,24 | U3mepeHus u OnpenemnsroT KOOPAUHATEI TOUKH
BBIYUCIICHUS MJIOCKOCTH, MPOBOAST ONEpaLuu Haj
BEKTOPAMH, BBIYUCIAIOT AJIMHY U
KOOPAMHATBI BEKTOPA, YTOJI MEXKAY
BEKTOPAMH, CUHYC, KOCUHYC U TAHI€HC
yria
25,26 | Teoperuueckue IIpoBoasT nokasarenpHbIE
aCIEeKThI PacCy KJE€HHsI, OLEHUBAIOT
JIOTHYECKYIO MPABUIIBHOCTD
PaCCyKIACHHH, pacO3HAIOT
OMOOYHBIC 3aKJIFOYCHUS
27,28 | Cucrembl HepaBeHCTB | PemaroT ypaBHEHUs, HEPABEHCTBA U
UX CUCTEMBI,
29,30 | BeposaraocTh HaxonsaT BeposATHOCTD Clly4alHbIX
COOBITHI COOBITHI B MPOCTEHMIINX pacueTax
31,32 | ITocnenoBatenpHOCTH | PacmosHarot apudmernueckue u
U MIPOrpeccun reOMETPUYECKHE IPOTPECCHUH,
pELIaroT 3a1a4i C MPUMEHEHUEM
(bopMyJIbl OOIIEro YWIeHA U CYMMBI
HECKOJIBKMX YICHOB NPOrPECCUu
33,34 | Pabora cKUM
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