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MosicHuTeNnLHan 3anucka

HacTosLas NporpaMMa BHeYPOUHOW IESTENLHOCTI COCTABIEHa B COOTBETCTBIM C TPeBOBaHUAMY K pesyrbTaTam
OCBOEHMS OCHOBHOI 06pa3oBaTenbHON NPorpaMMbl 0CHOBHOTO 06Lero 06pa3oBaHus Ha OCHOBaHMM:

1. ®3 Ne 273 o1 29.12. 2012 rona «O6 o6pasosanum B Poccuiickon degepauuny;
2. denepantHoOro rocyaapctBeHHoro obpasosartesibHoro ctaHaapTa 0CHOBHOTO obLero obpa3osaHus;

3. CaHWTapHO-3NMAEMUONOTMUYECKUX NpaBun U HopmaTusos CaHluH 2.4.2.2821-10 "CaHuTapHo-
aNMAEMUONOruYeckiue TpeGoBaHus K yCNOBUAM W OpraHu3aLmmi obyuenus B oblieobpasosaTesibHbix
opraunaaumsx”. C U3MeHeHUsIMN 1 AononHennsmu ot: 29 uioHs 2011 1., 25 nekabpsi 2013 r., 24 Hos6pA
2015,

4. OcHoBHOM 0Bpa3oBaTeNbHO NPOrpaMMbl OCHOBHOTO 0bLero obpasosanms MKOY «Hosonakckas
TMMHa3Ma» C NpunoxeHuem Ha 2022-2023 y4ebHbli roa;

5. Tonoxenus 06 opranusaLum sHeypodHon gestenbHoctn MKOY «Hosonakckas raMHasusy.

Mporpamma Kypca BHEypOUHOM aesTenbHocTy «Mogrotoska k O3 no matematuke» Ana 9 knacca cocrasneHa
CaMOCTOSTENbHO.

KonuuecTBo 4acoB, Ha KOTOpoe paccuyuTaHa nporpamma
Ha usyuenne npeameta oteoautcs 14 B Hegenio, 34 yaca B roa.
OTnUYUTeNBLHBLIE 0CO6EHHOCTU NporpamMMbl

B cBsi3u C orpaHnyeHnsmMu B NPOBEAEHUM MACCOBbIX Meponpuﬂmﬁ, BBEA€HHbIMU B CBSI3N C PAcnpoCTpaHeHneM
KOpOHaBVIPYCHOVI VHMEKUMIN, NPOrpaMma MOXET peanu3oBbiBaTbCA CYMMapHO B KaHUKyNsipHOe Bpemsi, B BbIXOAHbIE
“u Hepaﬁoque npasfgHuYHbIe AHU, ANCTAHLUMOHHO C UCMONb3oBaHUEM OHNaWiH - TEXHONOTUA.

Llenu kypca:

MoAroToBUTL 0By4aIOLMXCA K CAaYE 3k3ameHa B hopme O B COOTBETCTBUN C TPEBOBAHNAMU, NPEABABNAEMbIMU
HOBbIMU 0Bpa3oBaTenbHbIMU CTaHAAPTaMMU.

BocnurarenbHoOe Ha3Ha4YeHue Kypca.

OByueHure NoTpebyeT OT yHaLNXCA YMCTBEHHbIX 1 BONEBbIX YCUIUIA, PA3BUTOr0 BHUMaHWUA, BOCMUTAHWS Taknux
Ka4yecTB, KaK aKTUBHOCTb, TBOPYECKAsA MHULMATUBA, YMEHUI KONNEKTUBHO-NO3HABATENbHOrO TpyAa.

3apaum kypca:

[MoBTOpEHUE, 3aKpENNEeHne U yrny6neHwe 3HaHWI NO OCHOBHBLIM pa3sAenam LWKOMbLHOro Kypca MaTemMaTukn ¢
NOMOLLbIO pas3nnYHbIX uncpoBbIX obpasoBarenbHblX pecypcos,;

e (hOpMMPOBAHME YMEHMUS OCYLLECTBNATL PA3HOOGPasHbIe BUALI CAMOCTOSTENBHON AEATENBHOCTY C
uuchpoBbIMM 0Bpa3oBaTenbHbLIMU pecypcamy;

L] pasBuTUE CaMOKOHTPONA 1 CaMOOLIEHKN 3HaHWiA C NOMOLLbIO pPas3nuYHbIX cbopM TECTUPOBAHUSA,

. dhopmupoBaHue y yqawuxes L|eN0CTHOro Npe/ACTaBNeHus 0 TeMe, ee 3HaYeHUs B pasfene maremaTuku,
CBA3KM C APYIMMU TEMamMu;

. thopmupoBaHue aHanuMTUYecKoro MbllNEeHus, passnuTne NamsaTu, Kpyrosopa, ymMeHue npeoaonesars
TPYAHOCTW NpU pelieHnn Bonee CNOXHbIX 3apay;

e ocywecTeneHune paboTsl C AONONHUTENBHON NUTEPATYPOIA;

e  aKUEHTUPOBATL BHMMaHWE y4alLUXCs Ha eAMHbIX TPEDOBaHNAX K NpaBvnam O(OPMNEHNs PA3NUIHbIX BUAOB
3a43HWIA, BKIIOYAEMbIX B UTOTOBYIO aTTECTALMIO 3a KYPC OCHOBHOW LUKOMbI;

e paciuMpuUTL MaTeMaTUieckue NPEeACTaBNEHNs yuaLuXCs No oNpeaeneHHbIM TeMaM, BKNIOYEHHbIM 8
NporpamMmbl BCTYNUTENbHBIX 3K3AMEHOB B APYr1e TWNbl y4eOHbIX 3aBEASHUN.

MnaHupyeMble pe3ynbTaTbl OCBOEHUA NPOrpaMMbl Kypca

JluyHocmHbIe pesynbmamel:




o  OTBETCTBEHHOE OTHOLIEHUE K YYEHMIO, FOTOBHOCTb W COCOGHOCT K CAMOPa3BUTMiO U camoobpa3sosaHuio
Ha OCHOBE MOTUBALMK K 0DYYeHUI0 U NO3HaHWI0, 0OCO3HAHHOMY BbI6OPY U NOCTPOEHMIO AAMNbHENLENR
MHAVBUAYanbHOW TpaekTopun obpa3oBalns Ha Ha3e OpUEHTUPOBKM B MUpe Npodeccuit v
npocdeccnoHanbHbIX NPeANOUTEHNN, C YHeTOM YCTOMUMBBIX NO3HABATENbHbIX NHTEPECOB, a TakKe Ha
ocHoBe (hOPMUPOBAHUS YBAXUTENbHOIO OTHOLIEHNA K TPYAY.

e GopMUPOBAHME LIENOCTHOFO MUPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY ypPOBHIO pasBuTUA HayKu
1 06LIecTBEHHOW NPaKTUKK.

e OCBOEHUE COLMAnbHbIX HOPM, NPaBUN NOBEAEHUS, Ponew 1 hopM couuanbHOM XUHU.

e  PassuTe MOpanbHOro Co3HaHWA U KOMNETEHTHOCTU B peLueHun MopanbHbIX np06neM Ha OCHOBe
NUYHOCTHOrO BbIGOpa, hopMUpPOBaHUA HPABCTBEHHBIX Y4yBCTB U HpaBCTBEHHOro NoBeAeHNUs, OCO3HAHHOTO U
OTBETCTBEHHOIO OTHOLUEHWS K HP@BCTBEHHbIM NOCTYNKaMm.

o DOPMUPOBAHUE KOMMYHVKATUBHOI KOMNETEHTHOCTH B O6LUEHNM ¥ COTPYAHUHECTBE.

e dOpPMUPOBAHME CNOCOBHOCTV K 3MOLIMOHANBHOMY BOCTIPUSITUIO MaTEMaTUHECKUX 06bekToB, 3aaad,
PELIeHUI, paccyaeHni

MemanpedmemHsie pesynsmamel 06y4eHus
PezynamuseHsie YY[

e onpeaenaTb COBCTBEHHbIE NPOGNEMbI U NPUUNHBI X BOSHUKHOBEHNS NPYU paboTe C MaTemMaTU4eCKUMu
obbekTamy,

e hopMynupoBaTb COBCTBEHHbIE BEPCUN UMW NPUMEHATD YXKE U3BECTHbIE hOpMbI ¥ METOAbI PELLEHNS
MaTeMaTM4YecKoil NpoBneMs!, opMynMpoBaTh NPEANONOXEHNS U CTPOUTL MNOTESbI OTHOCUTENbLHO
paccmaTpuBaemoro o6bekTa v npeaBoCxXMaTh pesynbTarthl coet Weﬁuo—noauasaTeanoﬁ
[esaTenbHoCTH;

e onpeaensTb NyTU AOCTMKEHUSA Lenen u B3seLlunBaTb BO3MOXHOCTU paspelueHus onpeaeneHHbIX weﬁno-
no3HaBaTenbHbIX 334a4 B COOTBETCTBUM C ONpeAeneHHbIMU KpUTEepUaMU U 3aaadamu;

e  BbicTpamBaTh cobCTBEHHOE 06pasoBaTensHoe NOANPOCTPAHCTBO ANA paspeLueHns onpeaeneHHoro kpyra
3aay, onpeaensTb U HaX0AUTb YCNOBUS ANA peanusauun uaeit n nnaHos (camooby4eHue);

e  CaMoOCTOSTENbHO BbIbMpaTh Cpeau NpeanoXeHHbIX pecypcos Havnbonee apdeKTUBHbIE U 3HAYUMbIE NPU
pa60're Cc onpeneneHHoﬁ maTemaTuyeckoit Moaenblo;

e yMETb COCTaBNATb nnaH paspeLueHns onpeaeneHHoro Kpyra 3apad, ucnonb3ys pasnu4yHble CXembl,
pecypcbl NOCTPOEHUSA puvarpamm, MEHTanbHbIX KapT, Nno3BONAIOLWMUX NPOU3IBECTU NOTUKO - CprKTyprlﬁ
aHanua 3agaqu;

e yMeTb NNaHMpoBaTb CBOIM 0GPa3oBaTeNbHbIA MAPLUPYT, KOPPEKTUPOBATS W BHOCUTb ONpeaeneHHble
A3MEHEHWS, KAYECTBEHHO BIAIOLUME HA KOHEUHBIA NPOAYKT y4eBHO-N03HABATeNbHON ACATENLHOCTH;

¢ yMeHMe KaYecTBEeHHO COOTHOCUTb CBO AGVICTBYA C NPEABKYLLAEMbIM UTOTOM yuebHo-no3HaBaTenbHo
[eATENLHOCTV NOCPEACTBOM KOHTPOMS Y NNAHMPOBAHNS y4eBHOro npoLecca B COOTBETCTBIN C
U3MEHSIOLLMMMCS CUTYaLMAMM 1 NPUMEHSEMbIMI CPEACTBaMM 1 (hOPMaMU OPraHu3aLmi COTPYAHUECTsa,
a Takke UHAMBUAYanbHON paboTbl Ha ypoke;

o yMeHue OTGMpaTL COOTBETCTBYIOWME CPEACTBA peanvaauyu peLeHns MaTemMaTuieckux 3aaay, nopbupars
WHCTPYMEHTBI A OLIeHMBaHNs CBOEM TPAEKTOpUH B paboTe C MaTeMaTUYECKUMI NOHATUSIMU U MOAENAMK;

MoaHaeamensHbie YY]

e yMeHue onpeaensaTb ocHoBononaraiouwee NoHATUe U NPoU3BOAUTL nOI’MKO-CprKTyprIﬁ aHanus,
onpeaenaTb OCHOBHbIE NPU3HAaKUA U CBOWCTBA C NOMOLLbIO COOTBETCTBYIOWMX CPEACTB U UHCTPYMEHTOB,

e  yMeHue NpoBOAUTL Knaccuepukaumio 06bLEKTOB HAa OCHOBE KPUTEPUEB, BbIAENSATL OCHOBHOE HA (hoHe
BTOPOCTENEHHBIX AAHHBIX;

o yMeHue NPOBOAUTH NOMMHECKOE PACCYKABHNE B HANPABNEHWN OT 061X 3aKOHOMEPHOCTEN U3yHaemoin
3a/1@44 /10 YaCTHbIX PACCMOTPEHNI;

¢  YMEHWE CTPOUTL NOrUYEcKne paccyXaeHus Ha oCHoee CUCTEMHbIX CPABHEHWI OCHOBHbIX KOMNOHEHTOB
n3y4yaemoro MaremMaTuyeckoro pasaena unu MoAenu, NOHATUA WNK KNaccos, BblAeNaa onpeaeneHHble
CYLLUECTBEHHbIE NPU3HAKK WNn KpuTepun;

e yMEHUE BLIABNATL, CTPOUTH 3aKOHOMEPHOCTb, CBA3HOCTb, NOTMHHOCTL COOTBETCTBYHLMX LienoyeK
paccyxaeHni npu paboTe ¢ MaTeMaTUieckumu 3aadamu, ymeTe NoApoBHO W CXaTo NPeACTaBNATL



[eTanu3aLmio OCHOBHBIX KOMNOHEHTOB NpU Aoka3aTenbCcTee MOHATUIA 1 COOTHOLLEHWI Ha MaTeMaTUYECKOM
A3bIKe;

e yMEHUe OpraHn3oBbIBaTL MOUCK U BbISBNATL NPUUNHBI BO3HUKAIOLLIMX NPOLIECCOB, AiBNEHUi, Hauboree
BepOSTHBIE (haKTOPbI, N0 KOTOPLIM MaTemMaTuieckue MoAen i obbekTbl BeayT cebsi no onpeaeneHHbIM
NOMMYECKIAM 3aKOHaM, YMeTb NPUBOAUTL NPUUMHHO-CNIEACTBEHHbIA aHamnu3 MOHATUN, CYKAEBHWIA U
MaTeMaTUYecKNX 3aKOHOB,

e yMeHWe CTPOUTL MaTeMaTUUECKYI0 MOAEIb MU 3a/aHHOM yCroBuk, obnagatoLLen onpeaeneHHbIMU
XapaKTepucTMkamu o6beKTa Npu HanuuMm onpeseneHHbIX KOMMOHEHTOB chopmupyoLLerocs
NPeANONaraeMoro NOHATUS NN ABNEHNS;

e yYMEHWe NepeBoAUTb TEKCTOBYIO CTPYKTYPHO-CMbICNOBYIO COCTaBnALYO mMaTemaTU4eckon 3afaum Ha A3bIK
rpacguyeckoro oTo6paxeHusa - CocTaBneHus MmaTtemaTuieckon Moaeny, coxpaumomeﬁ OCHOBHblE CBOUCTBA
U XapakTepucTUKK,

e yMeHve 3aaBaTh NNaH PELIeHNA MaTeMaTUYECKOM 3aAa4M, Peani3oBbIBaTb anropuTm [neicTBuiA Kak
NOLLArOBOM MHCTPYKLMM ANS paspeLueHis yueBHo-nosHaBaTensHoi 3aaaqi;

®  yMEHWe CTPOUTb A0Ka3aTenbCTBo METOAOM OT NPOTUBHOTO;

e ymeHue paboTaTb C NPOBNEMHOI CUTyaLMen, OCyLIECTBNATL o6pasoBaTenbHblil IPOLECC NocpeACcTBoM
novcka MeToA0B 1 CnocoboB paspeLueHns 3afauv, onpeaensTb rpaHuLibl CBOEro o6pasoBatenbHOro
NpOCTPaHCTBa;

e yMeTb OPMEHTUPOBATLCA B TEKCTE, BLIABMSATHL IMaBHOE YCroBve 3aaaqn v yCTaHaBnueaTb COOTHOLIEHUE
paccmaTpusaeMbix 06HLEKTOB;

o yMeHMe NepeBoauTb, MHTEPNPETUPOBATL TEKCT B MHbIE (OPMbI NPEACTABNEHNS MH(OpMaLMK: CXEMBI,
JAvarpammbl, rpachuieckoe NpeaCcTaBneHne AaHHbIX;

KommyHukamueHbie YY/]

e yMeHue paboTaTb B KOMaHAe, POpPMUPOBaHHE HaBbIKOB COTPYAHNHECTBA U y4ebHOro B3aMMoAencTBuUs B
YCNOBMAX KOMaHAHOW Urpbl NN UHOM ChOPMbI B3aMMOAENCTBUA,

e yMeHue pPacnpeaensTb POny v 3aAa4N B PaMKax 3aHATUS, (POPMUPYS TaIOKe HABLIKW OpraHu3aTopcKoro
xapakTepa;

e yMEHUE OLeHMBATb NPABULHOCTL COBCTBEHHBIX AGHCTBUV, @ TaKKe ACATENLHOCTH APYrUX y4acTHUKOB
KOMaHb!;

e  KOPPEKTHO, B pamMKax 3afay KOMMyHUKauuu, chopMynupoBaTh 1 OTCTauBaTh B3rNsAAbI, apryMEeHTUpoBaTh
[0BOAb, BbIBOABI, @ TAKKE BblABUraTb KOHTPAPryMeHTLI, HeobxoAuMble ANA BbIABNEHWUS cUTyauuu ycnexa s
peLueHny TOA UNn MHOM MaTemaTU4ecKoii 3aaaun,

e  yMEeHue nonb3oBaTbCa MaTeMaTU4eCKuMy TepMUHamu Ans peleHns yweﬁﬂo-nosuaeaTeanblx 3ajaM, a
TaKKe CTPOUTL COOTBETCTBYIOWUE peuesble BbiCka3blBaHUA Ha maremaTuyeckom A3blke ANA BbiCTpauBaHUsA
mMaTeMaTu4eckoin Moaeny;

e yMETb CTPOUTbL MaTemaTvyeckue MoAenu C NOMOLLbIO COOTBETCTBYIOWErD nporpaMmMmHoOro obBecneuenus,
cepsucos ce060/AHOr0 OTAANEHHOro A0CTyNa;

e  yMeTb rPamMOTHO 1 YETKO, COrNacHo npasunam ochopmneHus KM-a O 3aHOCUTL NONyYeHHbIe
pesynbTaThl - OTBETI.

[pedmemHble pesynbmamel:

¢  hopMUpPOBaHME HABbIKOB NOMCKA MATEMaTUHECKOrO METOA], anroputMa i novcka peLUeHus 3anauv 8
cTpykType 3aaay Org;

e  (hopmMMpOBaHUE HaBbIka PeLIeHNA ONPEAENEHHBIX TUMOB 3apau B cTpykType 3agau Ord;

¢ yMeHue pa6ora1'b ¢ Tabnuuamm, co cxemamu, C TEKCTOBbIMU AaHHbIMK; yMEeTb npeobpa3osblBaTh 3HAKW 1
CUMBOSbI B AOKasaTenbCcTBax v NpUMeHAEMbIX MeToaax Ans pelieHuns obpasoBarenbHbiX 3ajav;

e yMEHMWE NPUBOAUTL B CUCTEMY, conocTaenATh, 0606warTe 1 aHanu3nposartb MH(POPMaLMOHHbIE
KOMMNOHEHTLI MaTeMaTn4eckoro xapakrepa n ymeTb NPUMEHSATL 3aKOHbI U npasuna Ans peLlexus
KOHKpPETHbIX 3a4a4;

o yMEHWE BbiAEnaTb NasHylo U N3BLITOUHYI0 MH(OPMALWIO, NPOUIBOANTE CMbICNOBOE CXKaTue
MaTEMATUUECKUX (haKTOB, COBOKYMHOCTM METOA0B W CMIOCOBOB PeLUeHNs; yMETb NPeacTasnaTy 8
COBECHOI hOPME, UCMOMb3YA CXEMbI M pasnuiHble Tabnuubl, rpacukv i Anarpammsl, KapTbl NOHATUIA 1
KNacTEpb!, OCHOBHLIE WAEW W NNaH PELLEHNA TON NN UHOW MaTemaTudeckon 3anavn.

e e e |



TpebosaHusi K ypoBHIO M0020IMOBKU yyauiuxcsi
HatypanbHbie yucna. [ipobu. PaunonanbHble uncna

BbinyCcKHUK Hayqumces:
®  MOHUMaTb 0CODEHHOCTN AECATUYHOW CUCTEMbI CHUCTIEHUS,
OnepupoBaTb NOHATUAMW, CBA3AHHLIMU C AEMUMOCTbIO HaTypanbHbIX YUCEST,

BbIpaXaTb YNCna B SKBUBANEHTHbIX hopmax, BbIGupas Hanbonee noaxoAsLLyio B 3aBUCUMOCTY OT
KOHKPETHOM CUTyauum;

® CpaBHMWBATb M ynopsaouuBaTth pauyuoHanbHbie Yucna;

BbINONHATL BLIMUCNEHWUA C paUMOHanbHbIMK YUCNamu, coyeTan yCTHbIE U NUCbMEHHbIE NPUEMbI
BbIYNCNEHUN, NPUMEHEHUE KanbKynaTopa,

UCNONb30BaTh NOHATUA U YMEHUA, CBA3AHHbIE C NPONOPLMOHANbHOCTLIO BENUYUH, npoueHTamu, B xoae

PELLEeHNA MaTeMaTUyecKuX 3aAay 1 3a4ay U3 CMeXHbIX NPeAMETOB, BbINOMHATL HECTOXHbIE NpaKTU4eckue
pacyéTbl.

[encTBUTENLHLIE YUCna
BbinyckHuk Hayyumcs:

L UCNoNb30BaTh Ha4anbHbIE NpeacTaBneHnss 0 MHOXeCTee [EeNCTBUTENbHbIX YUCeN;

e  onepupoBaTb NOHATUEM KBAAPATHOO KOPHS, MPUMEHATL €ro B BbIMUCTIEHUSX.
Anre6paunyeckue BbIpaXeHUs

BbinyckHuKHayyumcs:

®  OnepupoBaTh NOHATUAMU KTOXAECTBOY», KTOXKAECTBEHHOE Npeobpa3oBaHue», pelars 3ajaqu,
copepxalume BykBeHHble AaHHble; paboTaTb ¢ hopmynamu;

e  BbLINONHATL NPeobpa3oBaHNA BLIPAXEHWIA, COAEPXKALUUX CTENEHM C LienbIMu NokasaTensMu U keaapaTHole
KOPHY;

e  BLINOMHATL TOXKAECTBEHHbIE NPe0BPa3oBaHNs PaLMOHaNbHBIX BbIPAXEHW HA OCHOBE NPaBuUn AEUCTBUN
Haj, MHorouneHamu u anrebpanyeckumu apobamu;

e  BbINOMHATH Pa3NOXXEHWEe MHOTOUNEHOB Ha MHOXUTENN.
YpaBHeHus
BbInycKHUK Hay4umcs:

° pelwaTb OCHOBHbIE BUAbI pauuoHanbHbIX ypaaHeHMﬁ C OAHOW NEPEMEHHO, CUCTEMbI ABYX YPABHEHWUN C
ABYMSi NEPEMEHHbIMU,

e NOHMMaTb ypaBHEHWE Kak BaXHEWLUYI0 MaTeMaTU4ecKylo MoAenb AN ONUCaHUA U U3YHEHUS
pasnooﬁpaaﬂblx peanbHbIX cwryauuﬁ, pelwartb TeKCTOBbIE 3afnayun anrebpanyeckum MeToaoMm;

L] NPUMEHATb rpachuyeckue npeacTaBnexna Ans uccneaosaHna ypaBHEeHUi, UCCNeA0BaHUA N PELLEHUs
cucrem ypaeHeHuﬁ C ABYMS NepeMeHHbIMU.

HepaBeHcTBa
BbInyckHUK Hayqumcsa:

L4 NOHUMaTL ¥ NPUMEHATL TEPMUHOMNOMMIO U CUMBONUKY, CBA3AHHbIE C OTHOLLEHWeM HepaBeHCTsa, cBoiicTea
YUCNOBbIX HEPABEHCTB,

e pewatb NUHEiIHbIE HEPaBEHCTBA C OAHOM NEPEMEHHON U X CUCTEMbI; PelaThb KBaAPaTHbIe HepaBeHCTsa C
onopoi Ha rpacuyeckue NpeAcTaBnNeHuns.

OCHOBHBIE NOHATUA. YuCnoBble (hyHKUUN
BbInyCKHUK Hay4umcs:
e  MOHMMATb ¥ UCNONb30BATL (PYHKLMOHANBHBIE NOHATUA W A3bIK (TEPMUHBI, CUMBONUYECKUE 0003HAYEHMS);

e CTPOUTL rpathukv 3NEMEHTapHbIX (GYHKUNA; ccneaosaTh CBOACTBA HMCNOBLIX (PYHKLWIA Ha OCHOBE
U3y4eHus NoBeeHus nx rpacukos;




e NOHUMATL HYHKLMIO KaK BAXHEILLYIO MAaTEMATUYECKYIO MO/Eb /M5 ONUCAHMS NPOLIECCOB U SIBMEHUN
OKPYXAIOLLIEro MUPa, NPUMEHSTH (hyHKLIMOHANBHBINA A3bIK NS ONUCAHUA U UCCNEA0BAHUA 3aBUCUMOCTER
Mexay U3NYECKUMU BENUYNHAMM,

OnucarenbHas cTaTMCTUKA

BeoinyckHuk Hayyumes:

®  UCNONb3OBaTL NPOCTERLLUE CNOCcobbl NPeACTaBNEHUA N aHan3a CTaTUCTUHECKUX AaHHbIX.
CniyyaniHble coGbITUS U BEPOATHOCTL
BhInyckHUK HayuuTcs
®  HaXOAWUTb OTHOCUTENbHYIO YaCTOTy N BEPOSTHOCTb CAYYaRHOro COBbITUS.
Kombunatopuka
e BbiNyCKHUK HAy4nTCR peluaTb KOMBUHATOPHbIE 3a4a4u Ha HaXoXAeHUe Y1cna o6bEKToB Unu KOMBUHaLMIA.
Harnsapxas reometpus

BbinyckHuk Hayyumes:

e  pacnosHaBaTb Ha YepTexax, pUcyHkax, MOAENsX 1 B OKpyXaloLeM MUpe nnockue u NpocTpaHCTBEHHbIE
reomeTpuyeckue urypol;

e  pacnosHaeaTb pa3BEpTKY Kyba, NPAMOYroMbHOMo Napannenenuneaa, NPasunbHoON NMpamMuabl, UMAMHApa 1
KOHyCa;

e  CTPOWUTb pa3BépTku kyba 1 NPAMOYronbHOro nNapannenenuneaa;
e ONpEAEnsTb N0 NUHEMHBIM pa3Mepam PasBEpTKM Urypbl MHEIIHbIE pa3Mepbl CaMol curypbl u Ha0GopoT;
e  BblUNCNATL 06BEM NPAMOYroNbHOro Napannenenuneaa.

FeomeTpuyeckue urypsl

BbInycKHUK Hayqumcs:

. nonb30BaTbCA A3LIKOM reoMeTpun ANa ONUCaHUA NPEAMETOB OKpYXatoLlero Mvupa u ux B3aWUMHOro
PacnonoXxeHus,

. pacno3HasaTtb U Vl306pa)KaTb Ha YepTexax U pUcyHkax reomeTpuyeckue ¢Mrypb| U ux KOHCpW'ypaLlMM;

e HAXOAWTb 3HAYEHUA ANVH NIMHENHBIX ANEMEHTOB (DUTYP U X OTHOLLEHWA, TPaayCHYI Mepy yrnos ot 0° Ao
180°, NpUMEHsA ONPEAEneHus, CBONCTBA 1 NPU3HAKK (Uryp W UX 3NEMEHTOB, OTHOWEHNS uryp
(paBeHcTBO, NoAo6Me, CUMMETPUN, NOBOPOT, NapansenbHbIi NepeHoC);

e  ONEepupoBaThb C HA4aNbHbLIMU NOHATUSMU TPUTOHOMETPUM W BbINOMHATL 3NEMEHTapPHbIE onepauuy Haa
(DYHKUUAMMN YrNoB;

e  peluaTb 3aauu Ha A0KA3aTeNbCTBO, ONUPAACH Ha U3yueHHbIe CBOVCTBA (PUryp W OTHOLLEHUA MEXAY HAMU
1 NPUMEHAS U3y4YeHHble METOALI A0KA3aTeNbCTB;

e peluaTb HECMOXHbIE 3a/la4i Ha NOCTPOEHUE, NPUMEHSIS OCHOBHbIE @anrOPUTMbI NOCTPOEHUS C NOMOLLbLIO
LUMPKYNA U NUHERKK,

. pewarTb npocTenne NnaHMeTpu4eckne 3agaqu B NpocTpaHcTee.
WUamepeHue reoMeTpuieckux BennuinH

BbIfyCKHUK Hay4umcs:

e  MCNONbL30BATL CBOMCTBA M3MEPEHUS ANWH, NNOWAAEN U YINOB NPU PELLEHNN 3a4a4 HA HAXOXAEHUE ANUHDI
0Tpeska, ANNHbI OKPYKHOCTH, ANMHbI AYrW OKPYXHOCTH, FPafyCHON MepbI yrna;

e  BbIYMCAATL NAOLLAAN TPEYroNbHUKOB, NPAMOYroNbHUKOB, NapannenorpaMmos, Tpaneuui, Kpyros 1
CEKTOPOB;

e  BLIMMCNATb ANMHY OKPYXHOCTH, ANUHY AYriA OKPYXHOCTH,

e BbLIYUCNATH ANMHbI IMHENHbLIX 3NIEMEHTOB (DUrYP 1 UX YrMbl, UCNOMNbL3YS (HOPMYIbl ANWHBI OKPYXKHOCTH 1
ANVHBI AYrY OKPYXHOCTY, hopMynbl nNnowaaen guryp;

e pelaTh 3a4a4y Ha A0Ka3aTenbCTBO C UCMONb3oBaHUEM (hOPMYN ANUHbI OKPYXHOCTV U ANWHBI Ay
OKpyXHOCTH, chopmyn nnowjaaen guryp;



. pewartb npakTnyeckue 3afayun, CBA3aHHble C HaXoXAEeHNeM reoMeTpuyecKnx BenuymH (MCHOﬂb:!yﬂ npu
HeobxoaumMocTn CNPaBOMHUKN U TeXHUYECKue cpeacTsa).

KoopauHats!

BbinyckHuk Hayyumes:

* BbIYUCNATL ANUHY OTpe3ka No KoopAuHaTam ero KOHLOB; BbIYMCNATL KOOPAUHATLI CepeauHbl 0Tpeska,

. MCNoNb30BaThb KOOPAUHATHLIN METOA ANS n3yyeHusa CBOWCTB npsMbIX 1 Opr)KHOCTeﬁ

CopepxaHue kypca

«MpakTuko-opueHTUpOBaHHbIe 3aganus» OTpabotka 3aaay Ne 1-5 KUM OrQ.

TabnuuHoe u rpacduyeckoe npeacTasneHre AaHHbIX, NNaH 1 CXema, U3BREUYEHNe HYXXHOI MHEopMaLMu.
M3MeHuMBOCTL Npy n3mMepeHusx. Pewarowme npasvna. 3aKoHOMEPHOCTY B M3MEHUMBLIX BENUYUHAX. Bblunucnenus u
npeobpasosanue BenuumH. Mccneaosanne NpocTenLUNX MaTeMaTUyeckux Mogenei.

«Bbluncnenus u npeobpaszosaHus». OtpaboTtka sanay Ne 6 KM Ora.
Aelicmeus ¢ HamypanbHLIMU Yucnamu

CnoXeHue v BblYMTaHWe, KOMNOHEHTbI CRIOKEHUS N BbIYUTAHUSA, CBA3b MEXAY HUMU, HaxoxgeHue CyMMbl U
PasHOCTH, U3MEHEHWE CYMMbI U PasHOCTU NPU U3MEHEHWUU KOMMOHEHTOB CNOXEHUA U BbIYUTAHUA.

YMHOXEHHUE 1 AeneHue, KOMMOHEHTbI YMHOXEHUA 1 AENEHUSs, CBA3b MEXAY HUMU, YMHOXEHWE U CNIOXEHUe B
cTon6buK, AeneHne yronkom, NpoBepka pesynbTtara ¢ NOMOLLbIO NPUKUAKK U 0BpaTHOro AeiCTBuA.

Yucnossle ebipaxeHus
Yucnosoe BbIpaXeHue 1 ero 3HaueHue, NopsiAoK BbINONHEHUS AEACTBUIA.
Apobu. O6bikHOBeHHbLIE dpobu

[ons, yacTtb, apobHoe Yncno, Apobb. [pobHoe Yncno kak pesynbTaT AeneHus. MpasunbHbIE U HENpasunbHbIe
Apobu, cMelwwaHHas Apobb (CMeLlaHHOe YUCno).

3anuck HaTypanbHOro Yucna 8 euae Apobu ¢ 3afaHHbIM 3HaMeHaTenem, npeobpa3osaHue CMeLaHHon Apobu B
HenpasunbHyo Apobb 1 Hao60opOT.

Mpueenenue apobeit k obwemy sHameHaTento. CpaBHeHUe 0BblkHOBEHHbIX ApoGe.

CnoxeHue v BblYuTaHne 0BbIKHOBEHHbIX ApoBeit. YMHOXeHWe u aeneHue 0BbIkHOBEHHbIX Apobeil.
ApndMeTU4ECKUE ACTBUA CO CMeLaHHbIMK ApoBamu.

ApuvdMeTrudeckue [eicTBus C APOBHLIMU Yucnamu.

Cnocobb! payuoHanu3ayuu ebIMUCNeHul U Ux NPUMeHeHUe Npu ebinonHeHuu delcmeudl.
AecamuyHbie dpobu

Mpeobpa3oBaHue AeCATUYHbIX Apobei B 0ObIkHOBEHHbIE. CpaBHEHUE AECATUYHBIX ApoBen. CnoxeHue 1 BbluuTaHue
[ecATUYHbIX Apobeir. OKpyrneHue AecaTUYHbIX ApoDeit. YMHOXEHNE U AeNeHNe AECATUNHBIX

npobeit. MpeobpasosaHue 0bbikHOBEHHbIX Opobell 8 decamuyHble Opobu. KoHeuHble U 6eCKOHeYHbIe eCIMUYHbIe
dpobu.

Yucna. PayuoHanbHsble yucna

MHOXeCTBO pauuoHasnbHbIx yucen. CpaBHeHWe paunoHanbHbIx uucen. [leicTana ¢ pauMoHanbHbIMU
yucnamu. lpedcmasieHue payuoHanbHo2o0 Yucna decsimuyHol 0pobbio.

/[Apo6HO-payuoHanbHbIe 8bIPaXeHus

MpeobpasoBatue ApoBHO-NUHENHBIX BLIPDAXEHWUA: CNOXeHWe, yMHOXeHWe, Aenenue. Anzebpauyeckas 0pobs.
CokpauweHue anzebpauyeckux dpobed. [puseedeHue aneebpauyeckux dpobel k obwemy sHameHameno. Jedcmeus
¢ anzebpauyeckumu OpobsaMu; COXeHUe, 8bIUMaHue, yMHOXeHUe, JeneHue, 8036eJeHUe 8 CMENneHs.

«fencTButensHiie yucna», Otpabotka sapay Ne 7 KUM O3,

PayuoHanbHble yucna




W3o6paxeHue Uncen Ha YMCnoBoit (koopAanHaTHoit) npamoit. CpasHenue uncen. Moaynb umcna, reomeTpuyeckasn
WHTEpNpeTauus Moayns uucna. [leicTana ¢ NoNoXUTENbHLIMU U OTpULATENbHBIMK YuCTami. MHOKECTBO Lienbix

yucen.
Koopdunama moyku

OCHOBHbIE NOHATUA, KOOPAUHAMHBIU NyY, paccmosiHue Mexdy moukamu. KoopouHame! moyKu.
UppayuonansHele yucna

MoHaTHe uppaunoHanbHoro yucna. PacnosHasaHue uppauvoHanbHbIX Yucen.

MHoxecmeo delicmeumenbsHbIX yucen.

«MpeobpasosaHue anrebpanyecknx BoipaxeHuit». OTpaboTka 3agay Ne 8 KM O

UppayuoHanbHele yucna

MoHsTHE ppaLMoHanbHOro Yucna. PacnosHasaHue uppauvoHanbHbix Yuces. MpuMeps! Aoka3aTensCcre B
anrebpe. Jelicmeus ¢ uppayuoHanbHLIMU Yucnamu: yMHoXeHue, 0eneHue, 6036e0eHUe 8 CMerneHs.

MHoxecmeo delicmeumenbHbIX YUCer.

«YpaBHeHUs U HepaBeHcTBa». OTpaboTka 3agay Ne 9 KUM Or3.
Pasencmea
Yucnosoe paseHcTBO. CBOMCTBA YUCNOBLIX PABEHCTB. PaBEHCTBO C NepeMeHHOMN.

YpasHeHus

TMOHATUE ypaBHEHNR U KOPHA ypaBHeHus. [lpedcmasieHue 0 PagHOCUNILHOCMU ypasHeHud. Obnacme onpedeneHus
ypaeHeHus (obnacmbs donycmumsix 3HaYeHul nepemeHHou).

JluHeliHOe ypaeHeHUe U e20 KOPHU

PelueHve nuHenHbIx ypasHeHun. JTuHeliHoe ypasHeHue ¢ napamempom. Konuyecmso kopHel NuHeldHo20
ypasHeHus. PeweHue nuHelHbIX ypasHeHul ¢ napamempom.

KeadpamHoe ypasHeHue u 20 KOpHU

KsappaTHble ypaBHeHus. HenonHble kBaapaTHble ypaBHeHUs. [JMCKPUMUHAHT KBaapaTHOro ypasHeHus. ®opmyna
KOPHEM KBaapaTHOro ypasHerus. Teopema Buema. Teopema, obpamHas meopeme Buema. PelueHue ksagpaTHbIX
ypaBHeHuIt: UCnonb3oBaHue hopMynbl ANA HAXOXKAEHUN KOPHEN, 2paghuyeckull Memod peweHus, pasnoxeHue Ha
MHOXumenu, nod6op KopHel ¢ ucnonb3osaHuem meopems! Buema. Konuyecmeso kopHel KsadpamHo20 ypagHeHUs
8 3agucuMocmu om €20 OUCKpuMuHaHma. bukeadpamHbie ypasHeHUs. YpasHeHUs1, C800UMbIE K NUHEUHbIM U
keadpamHbiM. KeadpamHble ypasHeHUs ¢ napamempom.

Apo6Ho-payuoHanbHbie ypasHeHus
PelweHne npocTenimnx Apo6HO-NNHENHbIX ypaBHEeHUN. PeweHue OpobHO-pauuoHanbHbIX ypasHeHud.

Memods! peweHus ypasHeHull: Memodbl paéHOCUNbHbIX NpeobpasosaHull, Memod 3aMeHs! NePEMEeHHOU,
gpacpuyeckud memod. Mcnons3oeaHue ceolicme (yHKYUL Npu peweHuU ypasHeHud.

i JAX =a [AX=JoR
Mpocmediwue uppayuoHasbHble ypasHeHus suda ; ;

¢ PR
YpaeHeHus suda X =a .YpaeHeHus e yenbix yucnax.

«BeposiTHocTb cobbiTniny OTtpabotka sagay Ne 10 KM Or3.

CnyyaliHble cobbimus

Cny4aiiHble onbITbl (3KCNEPUMEHTBI), BNeMeHTapHble cnyyaiiHble cobbITUA (MCXoabl). BEposTHOCTU anemMeHTapHbIX
cobbITUA. CoBbITUA B CNy4aiHbiX KCNepuMeHTax u BnaronpuaTcTayiolMe anemMeHTapHble cobbiTus. BepoaTHocTy
cry4aniHbix cobbITUiA. OnbIThl C PABHOBO3MOXHBIMW 3NE€MEeHTapHbIMW COBbITUAMU. Knaccuieckue BepOosiTHOCTHbIE
0NbITkl C UCMONL30BAHUEM MOHET, KyOUKOB.

«DyHKUum u rpadmku». OtpaboTtka 3agay Ne 11 KUM Or3.
PyHKUUU



Monamue ¢yHKyuu

J[lexkapToBbl KOOpAMHATHI Ha NNOCKOCTU. OpMUpOBaHNE NPEACTaBNEHU O METanpPeAMETHOM MOHATAYU
«KOOPAMHATHI». Cnocobbl 3anaHns yHKUWA: aHanuTudeckuit, rpacduueckuit, TabnuuHelin. Mpadvk dyHkuMm.
Mpumepb! hyHKUMIA, NONyYaeMbiX B NPOLIECCE UCCNEAOBaHNS Pa3finiHbIX peasibHbIX NPOLIECCOB U pelueHns 3aaaq.
3HaueHne cyHKUMM B Touke. CBOCTBA (hyHKLMIA: 0BNAcTb onpeaeneHus, MHOXKECTBO 3Ha4EeHWUH, HYIIW, NPOMEXYTKM
3HAKONOCTORHCTBA, YemHOCMb/HeYemHocmb, NPOMEXYTKW BO3pacTaHus 1 ybbiBaHusA, Hauborbluee n HauMeHbLuee
3HaueHus. Uccneposanue dyHKUMN no ee rpaduky.

JNunelnas pyHkyus

CaoitcTBa v rpachvk NUHEiHOM hyHKUMKM. YrNOBOI KO3thMLUMEHT NpsiMoii. Pacnonoxexue rpacpuka NVHENHON
(yHKUMM B 3aBUCMMOCTM OT €e YrnoBoro koathuumreHTa n csoboaHOro YneHa. HaxoxdeHue KoahhuyueHmos
nuKeliHOw GyHKUUU N0 3a0aHHLIM YCI0BUSIM: MPOXOXAeHUe npsamoll yepe3 086 MOYKU ¢ 3a0aHHbIMU
KoopduHamamu, npoxoxdeHue NpaMoli Yyepesa daHHyIo MoYKy U napannensHol daHHou npsamod.

Keadpamuvynas yHkyus

CaoiicTea v rpachvk KBaapaTUIHON dyHKUMM (napabona). [locmpoeHue epaghuka keadpamuyHol yHKYuU Mo
moykam

O6pamHas nponopyuoHansHOCMb

et ilo o
CsoiicTBa hyHKUUM Xep Y x y x . l'mnepbona.
«MocneposatensHocTH U nporpeccumn» OTpaboTka 3agay Ne 12 KUM Or3. (1 vac).
MocnedoeamensHocmu u npozpeccuu

Yucnosas NocneaoBaTensHOCTb. MpuMepbl YUCNoBLIX NocneaoBaTeNbHOCTEN. BeckoHeuHble NocneAoBaTeNbHOCTH.
ApudMeTnyeckan nporpeccus v ee ceoiicTea. MeomeTpudyeckas nporpeccus. @opmyna obujezo yneHa u
CyMMbI N NEP8bIX YNeHO8 apughmemuyeckol u 2eomempuyeckol npozpeccull

«Yucnosbie n 6ykBeHHble BbipaxeHus». OTpaboTka 3aaad Ne 13 KM Or3.

Yucnoeble u 6yKkeeHHbIe 8bIpaXeHus

BbipaxeHue ¢ NnepeMeHHo. 3HaueHue BbipaxeHus. MoACTaHoBKa BbIpaXeH! BMECTO NEPEMEHHDIX.
Uenesle eblpaxeHus

CTeneHb C HaTypanbHbIM NokasaTenem v ee CBOMCTBa. [peobpa3oBaHus BeIPAXKEHUI, COAEPXALUMX CTENEHU C
HaTypanbHbIM nokasaTenem.

OfHOYNEH, MHOrouneH. [JeicTeus C OAHOYNEHAMM W MHOTOYNIEHAMM (CRIOKEHUE, BbIUTAHWE, YMHOXEHHE).
®OpPMyIbl COKPALLEHHOTO YMHOXKEHMS: Pa3HOCTb KBAAPATOB, KBAAPAT CyMMbI 1 PAa3HOCTU. PasnoXeHne MHorouneHa
Ha MHOXWTENK: BblHECeH e obLLero MHoOXUTens 3a ckobku, rpynnuposka, NpuMeHeHne hopMyn CoKpalLeHHOro
yMHOXeHus. KBaaipaTHbIf TPEXUNeH, PasnoXeHne KBaAPaTHOrO TPexUeHa Ha MHOXUTENM.

«MpakTuyeckue pacyeTsl no hopmynam» OtpaboTka 3apay Ne 14 KUM OIr'd
BblpaxeHue C nepeMeHHoii. 3HaueHue BblpaxeHus. MoACTaHoBKa BbIpaXeHuit BMECTO NepeMeHHbIX.
Lensie eblpaxeHusn

CTeneHb C HaTypanbHbIM nokasaTtenem v ee cBoicTea. MpeobpasosaHus BbIpaXeHU, CoAepXaLLUX CTENEHM C
HaTypanbHbIM nokasaTenem.

OpHouUnNEH, MHOrouneH. [1eicTeus ¢ 04HOUNEHAMU U MHOTOUNEHAMW (CNOXKEHVE, BbIUTAHUE, YMHOXEHWE).
DopMynbl COKPALLEHHOTO YMHOXEHNA,

«CucTembl HepaBeHcTB». OTpaboTka sagay Ne 15 KUM Or3.
CucmeMb! HepageHcme

CUCTEMbI HEPABEHCTB C OAHON NepeMeHHON. PelleHne cuctem HepaBeHCTB C OAHOI NEPEMEHHOIR:

NNHEMHBIX, K8adpamHbix. N300paxeHne peLueHns CUCTEMbl HEPaBEHCTB Ha YMCNOBOM NPSIMON. 3anuch pelueHuns
CUCTEMbI HEPABEHCTB.

«eomeTpuyeckue durypbl. Yrnbin, Otpabotka sapay Ne 16 KUM O3,

Benu4uHel




Benuuuna yrna. MpanycHas mepa yrna.

Tpey2onbHuUK

CeoiicTBa paBHODEAPEHHOTO TpeyronbHuka. BHeWH N yron TpeyronbHuka. CymMma yrios TpeyronbHuka

«FeomeTpuyeckue curypbl. [inunbIy, Otpabotka 3apay Ne 17 KM O3
duzypbl @ 2e0MeMpPUU U 8 OKPYXalowem Mupe

l'eometpudeckas durypa. BHyTpeHHsis, BHeWHsst 06nacTyt (urypbl, rpaHuLa. JIuHUM v 0611acTu Ha NNOCKOCTY.

Beinyknas u HeBbinyknas curypel. Mnockas u Hennockas urypel. MoHaTve BenuunHbl. nuHa. Miamepexue anvHsl.
EAvHUUbI u3Mepenus anuHbl

Buinenenve ceoicTe 06bexToB. GOpMUPOBaHIUE NPEACTABNEHIN O MeTanpeaMeTHOM NOHATUM «urypan. Touka,

OTPE30K, NpsAMasn, nyy, nomaHas, NNOCKOCTb, yrof, BUCCceKTpuUca yrna u ee CBOMCTBA, BUAbI YINOB, MHOTOYrOMbHUKA,
OKPYXHOCTb W Kpyr.

Ocesan cuMmeTpus reomMeTpudeckmx curyp. LieHTpanbHas CUMMETPUS! reOMETPUHECKHUX ryp.

«Mnowaab MHoroyronsHuka». OTpaboTka 3aaay Ne 18 KMM Ord
U3mepeHus u ebIyucnenus

Mnowaan. ®opmynel NNowaam TpeyronbHUKa, NapannenorpamMma i ero YacTHbIX BUAOB, Tpaneuuu, chopmyna
'epoHa, hopmyna nnowaau BbINYKIOro YeTLIPEXyronbHUKa, hopMymbl ANUHBI OKPYXKHOCTY U NOWaAu Kpyra

«U3mepenus n Beluucnenus». OtpaboTka sagay Ne 19 KM Ora.

HU3smepeHus u eblyucneHus

Mnowaau. ®opmynsl Nnowaav TpeyronbHUKa, NapannenorpaMmma u ero YacTHbIX BUAOB, Tpaneuuw, opmyna
nnouiaau BbiNyKNoro YeTbIpexyronbHuka, hopMynbl AnNUHbLI OKPYXXHOCTU U Nnowaau kpyra. Mnowaas NnpasunLHOro
MHOrOYronbHuka.

Teopema Mudaropa. TpUroHOMETPUUECKIE COOTHOLLEHUS B NPSAMOYFONbHOM TpeyronbHuke. TpuroHoMeTpudeckue
yHKUMM yrna.

«Teopertuyeckue acnektbi». OTpabotka sapay Ne 20 KM Orro.

TeopeTuyeckue acnekTbl, TEOPEMbI, aKCUOMbI, ONPeAeneHus, hopmynbl, NEMMbI.




TemaTuyeckoe nnaHuposaHue kypca

Ne Tema 3ausrus OCHOBHbIE BHJIbI ACSTENLHOCTH yHaUMXCH Kos-Bo
4acoB
Wi | (Ne sananus B KUM)
1 Briuncncnus u Buinonnsior apudmericckue ACHCTBIS ¢ paLMOHANLHBIMU YHCAAMH, 2
NpeoGpasoBanis (6 3aMaHHe | BHIYHCIAIOT 3HAYCHHA YHCIIOBBIX BBIDQKEHHIA, NEPEXOJIAT OT OJHOH
KHM) (opmbi 3anmcn uncaa k apyroii
2 Neitetsutensubic uncna (7) H300pakalor uncia ToUKaMM 1Ha KOOPAMHATHON NPAMOH, CPABIHBAIOT 2
NEHCTBUTEIBHBIE YHCIIA, BHIMOHSIOT BBIYMCIEHHS M MPe0Gpa3oBanHs,
BBIMOJHSIOT MPHKHJIKY Pe3yILTaTa BEIYHCIEHHI,
3 IpeoGpasosanus Brinonmsior Bbruncenus 1 npeoGpasopanus apuQMETHICCKHX 2
IreGpanyecKnX BEIpaKEHUH | BhIpakeHHi, TIPUMEHSIOT CBOMCTBA apU(METHYECKHX KBAPATHBIX
@®) KOpHei JUIst IpeoGpasoBaHmst BIpOKeHHil
4 VpaBHEHHs M HCPaBeHCTBA Pewaior uncitnbic 1 KBAAPATHEIC YPABHCHHS C OMHOMN CPCMCHIOH, 2
) HEPABEHCTBA C O/IHOM MEPEMEHHON H UX CHCTEMBI
5 Dynkuun u rpaduxu (11) CTposIT ¥ YHTAIOT IPadHKK PA3IHUHbI PyHKUHH, 4HTAIOT rpauku 2
(yHKUMH, OMUCHLIBAIOT ¢ NOMOLLBIO (PYHKLHMI PA3THUHBIC 3ABHCHMOCTH
MEXy BETHYHHAMM, HHTEPNPETHPYIOT rpad Mk 3aBUCHMOCTE]
6 Yncnossle 1 GykBeHHbIE Beinosmsior npeoGpasosanus aireGpanieckux BoIpaKeHHH, HAXOAT 2
BolpakeHus (13) 3HAYCHHS OYKBCHHBIX BBIPOKCHHH, OCYLLCCTBIAA HEOOXOAMMBIC
TIO/ICTAHOBKH
7 IpakTiyeckue pacuersi 1o OcywiecTBasIoT paceTsl 110 (hOPMYIaM, BHIPAKAIOT 3aBHCHMOCTH 2
dopmynam (14) MCKAY BEAHUHHAMH, BHIYHCSIOT 3HAUCHHS YHCIOBBIX BHIPAKCHHH
8 Ipakruko- BBINOJIHSAIOT BBIMKCIICHHS W 1IPe0BPA30BAHHS, OCYILECTBIAIOT 2
OPHMCHTHPOBAHHbIE 3a/aHHs | NPAKTHYECKHE PAcUEThl, CTPOST H HCCIIEAYIOT MATEMATHYECKHE
(1-5) MOZC/IH, HCTIO/IB3YIOT NPHOOPETCHHBIC 3HAHMS M YMCHHS B
TNPaKTHYECKOM IEATENLHOCTH
9 T'eoMerpuueckue purypsr. Benonnsier neicTsus ¢ reomerpudeckumMu pUrypamu, peLaT 2
Yrasi (16) TUIAHAMCTPHYCCKHC 3a/1a4H HA HAXOXKACHHE FCOMCTPHYCCKUX BETHYHI
(yrnos)
10 Ieomerpuueckue Gpurypsl. Pacniosnaior reomerpuueckie (pUrypsl Ha IJI0CKOCTH, a3 IHYaioT HX 2
Jlmns (17) B3AHMHOC M0JI0KCHHE, H300PAKAIOT FCOMETPHUCCKHE (HIYpEI,
PEIIAIOT IIAHKMETPHYECKHE 3a/1a4H HA HAXOKICHHE F€OMETPHUECKHX
BEJIMYHMH (WIHH, YII10B)
11 T1nowans MHOrOYrobHHKa Pacnosnaior reomerputicckne Gpurypsl Ha naockocTH, pelaior 2
(18) TIAHHMETPHYECKHE 3141 HA HAXOXKJICHHE FEOMETPHYECKHX BeHUYHH
(nowazeii), 0CyWeCTBASIOT PacueTsl 110 Gopmyam
12 Mamepenus u Bbiuncichus Onpeacasior KoOpAMHATLI TOUKH 10CKOCTH, NPOBOAST onepaity Haz 2
(19) BEKTOPAMH, BLIYHCISIOT JUIMHY H KOOPAHHATEI BEKTOPA, YrOI MKy
BEKTOPAMH, CHHYC, KOCHHYC H TaHI'€HC yIla
13 Teoperuucckue acnekrb [1poBoAAT 10KA3ATCALHBIC PACCYKACHHS, OLCHHBAIOT JIOTHYECKYI0 2
(20) NPAaBHIBHOCTb PAacCy k/ICHHH, pacno3HaloT OIMBOUHbIE 3aKTIOUCHHS
14 Cucremsl Hepasencts (15) Pewaior ypasHeHus, HePABEHCTBA U HX CHCTEMBI, 2
15 BepostHocts cobbrhii (10) Haxozat BepostHOCTS CtyualiHbix coGITHI B IpOCTeHIIIX pacuerax 2
16 IocnenoBarenbHOCTH H Pacnossaior apudmernucckue 1 reoMerpuueckue 1POrpeccHH, 2
nporpeccut (12) PCLIAIOT 3a/1a4H € NpUMEHEHHEM (POpMYIb! OGLLCTO uneHa 1 CYMMBI
HECKOJILKMX YICHOB POrPeccHH
17 Pa6ora ¢ KUM (uacts 1)
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