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IHHOACHUTEJIBHAA 3AIIUCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJITEBPA"
Jannass  mporpamMMa  KpyKKa  IpelHa3HadyeHa Juisi  oOydarommxcs  9-x  KiaccoB

001e00pa3oBaTeNbHBIX YUpEXKACHUH M paccunTaHa Ha 34 dvacoB. OHa mNpeAaHa3HaueHa M
NOBBIIEHUS  3(PPEKTUBHOCTH  MOATOTOBKM  oOywarommxcst 9 kjacca K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMEHY 110 MaT€MaTHKe 32 KypC OCHOBHOM HIKOJIBI M MPEIyCMAaTPUBACT UX
MOJITOTOBKY K JallbHEHIIEMY 00Y4EHHIO B CpelHEH MIKoIe.

[Iporpamma kpyxka coueraercs ¢ JiroObiM YMK, pekOMeHIOBaHHBIM K HCIOJIb30BAaHUIO B
oOpa3oBaTenpHOM  TIpOIleCCe€ H  COMVIacoBaHa ¢ TPeOOBaHUSAMH  TOCYIApPCTBEHHOTO
o0pa3oBaTeNpHOTO CTaHAApTa W COJACPKAHMEM OCHOBHBIX IPOTPAaMM Kypca MaTeMaTHUKH
OCHOBHOM IIKOJIBI.

[IporpaMMoii HIKOJIBHOTO Kypca MaTeMaTUKU HE MPELyCMOTPEHBI 0000IIEHNE U CUCTEMATU3AIs
3HAHUU MO Pa3JIUYHBIM pa3jienaM, MOJyYEHHbIX yJalllMMHCS 3a BeCh epuoj oOydeHus ¢ 5 mno 9
kiace. Kpyxok «/30paHHbIe BOIIPOCHI MAaTEMAaTUKW» [MO3BOJIUT CUCTEMATU3UPOBATh U YIIyOUThH
3HaHUS y4yalllUXcsl 0 Pa3IMYHbIM pa3jiesiaM Kypca MaTeMaTHUKH OCHOBHOM LIKOJIbI (apudMeTHke,
anreOpe, CTaTUCTMKE M TEOPUU BEPOSTHOCTEH, reoMmerpun). B naHHOM Kypce Takke
paccMaTpuBarOTCA HECTAHAAPTHBIC 3aJaHMs, BBIXOAAIIME 3a PAMKHM UIKOJBHOM IPOTPaMMBbI
(rpadukn ¢ MomysieM, KyCOYHO-3a/laHHble (YHKIMHU, pEIIeHHEe HECTaHIApTHBIX YpaBHEHUH U
HEpPAaBEHCTB M Jip.). 3HAHME OSTOr0 MaTrepuajlla U YMEHHE €ro NPUMEHATh B IPAKTUYECKOU
JeSITeIbHOCTH TO3BOJIMT LIKOJIBHUKAM pellaTh pa3HOOOpa3HbIe 3a/lauM Pa3Iu4yHON CII0)KHOCTH U
MOJAITOTOBUTHCS K YCIIEITHON cAaue 3K3aMeHa B HOBOM (hopMe UTOTOBOW aTTeCTaLlUU.

Kaxxnoe 3ansiTHe, a Takke BCe OHM B I€JIOM HallpaBJIEHbl Ha TO, YTOOBI pa3BUTh HMHTEPEC
IIKOJIBHUKOB K INPEIMETy, MO3HAKOMUTh WX C HOBBIMH HJEIMH M  METOAAMM, PACHIUPUTH
IpEJCTaBICHHE 00 HU3y4yaeMOM B OCHOBHOM Kypce MaTepualle, a IJIaBHOE, PacCMOTPETh
MHTEPECHBIE 3a7]a4H.

DTOT Kypc TMpeiaraeT ydJamuMmcs 3HAaKOMCTBO C MAaTeMaTHKOW Kak C OOMIEKYIbTYpHOM
[IEHHOCTHIO0, BBIPAOOTKOW TOHMMAaHHS WMH TOTO, YTO MaTe€MaTHhKa SBISETCS HHCTPYMEHTOM
MO3HAHUS OKPYKAIOIIEro MUPA U CaMoro ceosl.

Ecmu B HU3Y4YCHUNU MNPCIAMETOB CCTCCTBCHHOHAYYHOI'O IMUKJIA OYCHB BAXHOEC MCCTO 3aHHUMACT
OKCIIECPUMCHT MW HMCHHO B IPOLHECCE OKCIICPUMCHTA U o6cy>1<11eH1/1${ €ro opraHv3alnuu u
PE3YyJIbTATOB (I)OpMI/Ip}/IOTCSI U PAa3BUBANOTCA HUHTCPEChlI YUYCHHKA K JAaHHOMY NpEeIAMETY, TO B
MAaTCMAaTUKC SKBHUBAJICHTOM OJSKCICPUMCHTA ABJILACTCA PCUHICHUC 3aaad. CoOCTBEHHO BeCh KypcC
MaTeMaTUKd MOJKET OBITh MMOCTPOCH H, KaK IMpaBUJIO, CTPOUTCA Ha PCHICHUU PA3JIMYHBIX II0
CTCIICHU BAXXHOCTHU U TPYAHOCTH 3a1a4.

LEJIb KPYXKKA: cuctemaruzaius 3HaHUH U cIOCOOOB IEATENIBHOCTH y4allluXcs 110 MaTeMaTHKe
3a KypCc OCHOBHOM IIKOJIbI, IOATOTOBKA 00yJaromuxcs 9 kiacca K OCHOBHOMY IOCYIapCTBEHHOMY
sK3aMeHy 1o MaTeMaTtuke. YcnemHas cnada OI'D, nepexoa B 10 kinacc mo BeIOpaHHOMY MPOGUITIO
(Ipu HEOOXOTUMOCTH).

3AJJAYUN KYPCA:



oOyyaromue: (popMupoBaHHe MO3HABATEIBHBIX U Jorudeckux Y'Y /1)

-®opmupoBanue "0a3bl 3HAHUK" 0 AIreOpe, FTEOMETPUH U PEATbHOM MaTeMaTHKE, TTO3BOJISIFOIIECH

OecrpensITCTBEHHO ONEpUPOBATh MAaTEeMATUYECKUM MaTepHalioM BHE 3aBHCHUMOCTH OT Crocoba

MPOBEPKHU 3HAHUH.

-Hayuuts npaBuibHON UHTEPIIPETALUN CHOPHBIX (OPMYITUPOBOK 3aJaHUM.

-Pa3BUThH HAaBBIKU PEIICHUS TECTOB.

-Hayuntp MmakcumanbHO 3((EKTHBHO pacmpenensTh BpeMs, OTBEICHHOEC Ha BBIMOJTHECHUE

3aJ1aHusl.

-IloaroroButs Kk ycnemHou caaue OI'D mo maTeMaruke.

pasBuBaromue: (popmupoBanue peryaaTuBHbIX Y'Y 1)

* YMEHHUE CTaBUThb Mepe]] co0Oi Lenb — IleNienojlaranue, Kak MOCTaHOBKY y4eOHOHM 3agauu Ha

OCHOBE COOTHECEHHS TOro, 4YTO YK€ H3BECTHO M YCBOCHO Y4YallUMCS, M TOr0, 4YTO €Ille

HEU3BECTHO;

*IUIAHUPOBAaTh CBOIO pabOTy - IUIAHUPOBAHUE — OINpEAENIEHUE IOCIEJ0BATEIbHOCTU

MPOMEXKYTOUHBIX I[€J€ C y4eToM KOHEYHOTO pe3yibTaTa; COCTAaBJICHHE IUlaHa |

MOCJIEIOBATCILHOCTH JCHCTBUM;

*KOHTPOJIb B (pOpME CIMYCHHS CIIOCc00a JEHCTBUS W €ro pe3yiabTaTa C 3aJaHHBIM ITAIIOHOM C

L[eJbI0 OOHAPYKEHUS OTKJIOHEHUHN U OTJIMYUH OT 3TaJIOHA;

*OlICHKA - BBbIJICJICHHE M OCO3HAHHE YyYalllUMCS TOTO, YTO YK€ YCBOGHO M UTO €Ile MOJJICKUT

YCBOGHHIO, OCO3HAHNE KaYeCTBa U YPOBHS YCBOCHUS;

BOCHHUTATeNbHBIE: ((OPMUPOBAHNE KOMMYHUKATUBHBIX U TUYHOCTHBIX Y'Y 1)

*opMHpPOBATH YMEHUE CIIYIIATh U BCTyNaTh B JUAJIOT;

*BOCTIMTHIBATh OTBETCTBEHHOCTh M aKKYPaTHOCT;

*y4aCTBOBAaTh B KOJJIEKTUBHOM OOCYXJIEHHHU, TIPH 3TOM YUUTHCS YMEHHMIO OCO3HAaHHO H

MIPOU3BOJILHO CTPOUTH PEUEBOE BHICKA3bIBAHUE B YCTHOW U MMMCbMEHHOU (hopme;

*CMBICJIOOOpa30BaHUE T. €. YCTAHOBJICHUIO YYAIIUMHUCS CBSI3M MEXKIy LeNbl0 y4eOHOU

NEATEIbHOCTH M €€ MOTHUBOM, JIPYTMMH CIOBAaMH, MEXKIY pPe3yJIbTaTOM-TIPOJYKTOM YYEHUS,

MOOY>KTAIOIUM JIeATEIbHOCTh, M TEM, Py YEro OHa OCYIIECTBIISAETCS, CAMOOPTaHU3aIIHS.
[Ipennaraemelii Kypc SBISETCS pPa3BUTHEM CHUCTEMBI paHee MPHOOPETEHHBIX MPOTPAMMHBIX

3HaHUH, €ro 1ejb - CO34aTh LEIOCTHOE MPEACTABICHUE O TEME U 3HAYUTENbHO PACIIUPUTH CIEKTP

3a/1a4, TOCWJIBHBIX JJIsl ydamuxcsi. Bce cBOMCTBa, BXOMASIIME B KypC, U UX JIOKAa3aTEIbCTBA HE

BBI30OBYT TPYAHOCTH Yy YdYallMXcs, T.K. HE COJEpKaT TPOMO3JIKMX BBIKIAIOK, a KaxKI0e

MpeABIIyIIee TOTOBUT Tocienyromiee. [Ipu HampaBisoomed poyid YYUTENs IIKOJIbHUKA MOTYT

CaMOCTOATENIbHO c(hOpMYyIUPOBATH HOBBIE TSI HUX CBOMCTBA U JlaXke J0Ka3aTh MX. Bce JOMKHO

pacrnoyiiaraTb K CaMOCTOSITEIbHOMY IOHWCKY W TIOBBIIATH HHTEPEC K M3YUYECHUIO MpPEIMETa.

[IpencraBnsiss y4yamumcsi BO3MOXKHOCTh OCMBICIUTH CBOMCTBA M HX JOKA3aTelIbCTBA, YUUTEIb

pa3BHUBAET TEOMETPUUECKYIO HHTYHUIIUIO, 6€3 KOTOPOH HEMBICIMMO TBOPYECTBO.

Takum o0pa3om, mporpaMma mpuMEHUMA AJIs Pa3INYHbIX TPYMN MIKOJLHUKOB, B TOM YHWCIE, HE
UMEIOIUX XOpOIIeH MOATOTOBKU. B 3TOM ciydae, y4uTenb MOXKET CY3UTh TpeOOBaHUS H
MPEJIOKUTh B KayecTBE JOMAIIHUX 33a/JIaHUi CO3/IaHHE TBOPYECKUX PabOT, MpPU ITOM Yy JeTei
pPa3BUBAETCA WHTYUTUBHO-ACCOIIMATUBHOE MBIIIJIEHUE, YTO HECOMHEHHO, IMOMOXET WM IpHU
BEINOJIHEHMH 3aganuil OI'D.

OcHoBHast (pyHKIMSI yduTeNnss B JAaHHOM KypCe€ COCTOMT B «COIPOBOXKIEHHUM» YYaIerocs B €ro
[I03HABATENIbHOM IEATEIbHOCTH, KOPPEKIIUH paHee MOoNydeHHbIX ydyammmucs 3YH



COJAEPKAHUE YYEBHOI'O KYPCA "AJITEBPA"
Apudmernka

Hatypanbnble uncna. CreneHs ¢ HaTypalabHBIM IIOKa3aTEJIEM.
Panmonanshele uncina. Mogyns (aOcomroTHast BenuuuHa) yucia. CpaBHEHME PAaLMOHAIBHBIX 4YHCEIL.
Apudmernueckue AeHCTBUS C palMOHANbHBIMU yuciaamMu. CTeneHb ¢ LelbIM Moka3aTteneM. UuciaoBble
BBIPQ)KEHUS, TIOPS/IOK JICHCTBUN B HHX, UCIOJIb30BaHUE CKOOOK. 3aKOHBI apH(PMETHUECKUX ICUCTBHI:
[IEPEMECTUTENBHBIN, COYETATEIbHBIN, PACIIPEACIUTEIIbHBIN.
JencrBurensHble yncia. KBagparusiii kopeHb U3 yncia. Kopens tperseli crenenu. [Ionsarue o kopHe n-
Ol cTemeHu U3 uucina. JleWcTBUTENbHBIE UUCIA KaK OECKOHEUHBbIE JecATUYHbIE JpoOu. CpaBHEHUE
NeUCTBUTENBHBIX YKCell, apu(MeTndeckue AeWCTBUS HaJ HUMU. ODTalbl pa3BUTHs NPEACTABICHUHA O
yucne. M3mepeHus, npuOIMKeHUs, OLEHKU. Pa3Mepbl OOBEKTOB OKpyXarollero Hac Mupa (OT
JIEMEHTApHbIX YacTHIl 0 BceneHHOM), ATUTEIBHOCTh MPOLECCOB B OKPYXKAIOIIEM HAac MHUpE.
[IpencraBneHue 3aBUCUMOCTH MEXAY BeIMUYUHAMU B BUJE (opMys. Beiienenne MHOXKUTENS — CTEIIEHU
JIECSATU B 3aIIMCHU YHCIIA.
Anrebpa
Anrebpanyeckue npoOu. ApudmeTnueckue ornepanuu Haj ainreOpandeckumu JipoOsimu. BykBeHHBIE
BbIpaKEHUS (BBIPAXKEHUS C IepeMeHHbIMHU ). YucnoBoe 3HaueHne OyKBEHHOr0 BblpaxkeHus. JlomycTtumsie
3HAUEHUS MEPEMEHHBbIX, BXOAIIMUX B anredpandeckue BblpakeHus. [lofcTaHoBKa BbIpaKEHUM BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX  BbIpaXeHMH. ToXIecTBO, J10Ka3aTeNbCTBO  TOXKAECTB.
IIpeoOpa3oBaHus BbIpaKEHUI.
CpolicTBa cTemeHelW ¢ LeNbIM MokasareneM. MHorowieHbl. CIll0)KEHHE, BBIUUTAHUE, YMHOXKEHUE
MHOTO4WIEHOB. POPMYJIbI COKPALLIECHHOTO YMHOXKEHHMSI: KBaIpaT CyMMBbI U KBaJIpaT Pa3HOCTH, KyO CyMMBI
u Ky0 paszHoctu. DopMmyna pa3sHOCTH KBaJapaToB, ¢GopMmysia CyMMbl KyOOB M pa3sHOCTH KyOOB.
Pasnoxkenne mMHoOrowieHa Ha MHOXxuUTenW. KBaapaTHbIM TpexuieH. BwlieneHue NmoiaHOro KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Bwera. PasnmokeHue KBaJpaTHOrO TpexdieHa Ha JIMHEWHbIE
MHOKUTEIH. MHOTOUJIeHbI ¢ OJHON nepeMeHHol. CteneHnb MHOTrowieHa. Kopenb MHOrowieHa.
Anrebpanueckas 1poos. Cokpauienue apooeil. JeficTBus ¢ anredGpandeckuMu ApoOsMu.
ParonanbHble BeIpakeHHUs U UX IpeoOpa3oBaHus. CBONCTBA KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE B
BBIYHCIICHUSIX.
VYpaBHEHMsI M HEPaBEHCTBA. YpaBHEHHME ¢ OAHOW nepemMeHHOW. KopeHb ypaBHeHusa. JluneitHoe
ypaBHeHue. KBanpatHoe ypaBHeHue: ¢opMyna KOpPHEW KBaJpaTHOrOo ypaBHEHus, Pemenue
palMoOHaNbBHBIX ypaBHEHHU. lIpumepsl pemeHus ypaBHEHMI BBICHIMX CTENEHEH; METOJbl 3aMEHBI
IIEPEMEHHOM, PA3JIOKEHUS HA MHOKHUTEIH.
VYpaBHEHHE ¢ IByMs IEPEMEHHBIMHU; PEIIEHNE YPABHEHUS C IByMs IIepeMeHHbIMU. CHCTEMA ypaBHEHUM;
pemieHne cuctembl. CucreMa JBYX JMHEHHBIX YpaBHEHUU C JABYMsI IIEPEMEHHBIMH; pELICHHE
MOJICTAHOBKOM M anre0pandyeckuM CJIOXKEHHEM. YpaBHEHHE ¢ HECKOJIbKMMHU NepeMeHHbIMU. [Ipumepsl
pelIeHns HeNMMHEWHBIX cucTeM. [Ipumepsl pelieHns ypaBHEHUH B LENIBIX YHMCIIaX.
HepasenctBo ¢ oxHol mnepeMeHHOW. PemieHue HepaBeHcTBa. JIMHEVWHBIE HEPABEHCTBA C OJHOU
nepeMeHHol u ux cuctembl. KBanpartHele HepaBeHcTBa. [Ipumepsl perieHus JIpoOHO-TMHEHHBIX
HEPABEHCTB.
UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[0Ka3aTenbCTBO YHCIOBBIX U aIre0panyecKux HEpaBEeHCTB.
[lepexon oT cioBecHOW (QOPMYIMPOBKH COOTHOIIEHHH MEXAY BEIMYMHAMU alre0panyeckoi.
Pemrenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIIOCOOOM.



Yucnosele nocienoarenbHOCTH. [IoHATHE MOcaenoBaTenbHOCTH. ApudMeTHYecKas U TeOMEeTpHUecKas
nporpeccuu. PopMynbl 001mIero ujgeHa apupMETHUYECKOM M TEOMETPHUYECKOW MPOrpecCHil, CYMMBI
IEPBbIX HECKOJIBKUX YJICHOB apu(METUUECKONH U F€OMETPUYECKOM POrpeccuil.

Uucnosble ¢yakuun. [lonstue dyakuun. O6mactp ompexaeneHus Qynkmuu. CrocoObl 3agaHus
¢bynkuuu. ['paduk QyHkumum, Bo3pacTanue W yObIBaHWE (YHKIMHM, HaWOOJbIIEe W HaWMEHbIIEE
3Ha4YeHUs1 QYHKLINHU, HYIU QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA. UTeHne rpadukoB GyHKINH.
@DyHKIMY, OMUCHIBAIOLINE MPSIMYI0 M OOpaTHYIO NPONOPLUMOHATIBHYIO 3aBUCHMOCTH, HMX Tpa(uKH.
Jluneitnas GyHKIus, ee rpaduk, reoMmeTpudeckuii cMbica kodddunuentos. ['unepdona. KBaaparuunas
¢bynkuus, ee rpapuk, mapadona. KoopauHatbl BepumMHBI mapaboibl, ock cuMMmeTpuu. CreneHHbIe
(GyHKIMU ¢ HaTypallbHBIM ITOKa3aTeneM, Ux rpaduku. ['paduku GyHKIMNA: KOPEHb KBaJpaTHbIM, KOPEHb
KyOndeckuii, Moaynb. Mcrnonb3oBanue rpadukoB GyHKUMN A7 pelieHUs] ypaBHEHHUH U cHCTEM.
[Ipumepsl  rpaduyeckux  3aBUCHUMOCTEH, OTpPaKaloLIMX  peaJbHble IMPOLECCH:  KoinebaHue,
[I0Ka3aTeIbHbII POCT; YNCIIOBBIE (PYHKIIMH, OIMCHIBAIOIIUE 3TH IIPOLIECCHI.

[MapannenbHpIii nepeHoc TpaguKOB BIOIb OCEH KOOPAWHAT U CHMMETPHUSI OTHOCHUTEIIBHO OCEH.
Koopaunatsl. M300pakeHue uncen ToukaMu KOOPJIMHATHOW NpsiIMOM. ['eoMeTpruueckuil cMbICT MOIyJIst
gyrcaa. YUCIOBBIE MPOMEXKYTKH: HWHTEPBAN, OTPE30K, Jyd. DopMmyna pacCTOSHHS MEXIY TOYKAMH
KOOPIMHATHOMU IIPSIMOA.

JlekapTOBbl KOOpJIMHAThl Ha IUIOCKOCTH; KOOpAMHATBHI TOouku. KoopaumHaTbl cepeauHbl OTpe3Ka.
dopmyiia pacCTOSIHUA MEXKAY IBYMs TOUKaMH IUIOCKOCTH. Y paBHEHHE MPSAMOMN, YII0BOM KOAPHUIIHEHT
IPSIMOHi, ycII0BHE NapaIeIbHOCTH NPSMBIX. Y PaBHEHUE OKPYKHOCTH C ICHTPOM B Haydajie KOOPAMHAT U
B 11100011 3aJaHHOH TOUKe.

I'paduueckas nHTEpHpETalMsi YPaBHEHUH C IBYMs MEPEMEHHBIMU M MX CHUCTEM, HEPABEHCTB C JIBYMS
MEPEMEHHBIMH U UX CHCTEM.

I'eomerpus

HadanbHbIe TOHATHS ¥ TEOPEMBI TEOMETPHH.

Bo3HukHOBEHHE T€OMETpUM U3 MpakTHKH. ['eomerpuueckue ¢urypsl u tena. PaBeHCTBO B reOMETpUH.
Touka, npsMast 1 I0CKOCTh. [IOHATHE O FEOMETPUUECKOM MECTE TOUEK.

Paccrosaue. Otpe3ok, nyd. Jlomanasd. Yroa. Ilpsmoit yrosn. Octpsle U Tynbsle yribl. BepTukaibHble u
cMexHble yribl. buccektpuca yrna m ee cBoifictBa. [lapamienbHble M INepeceKarolirecs MpsIMbIe.
[leprieHAUKYIAPHOCTh TPSMBIX. TEOpeMbl O TMapauIeIbHOCTH M TEPIEHAUKYISPHOCTH TPSIMBIX.
CBOICTBO CEpPEeIMHHOTO TMEPIEeHANKYIsIpa K OTpe3Ky. [leprmeHauKymsp W HakJIOHHAs K TPSMOM.
MHoroyroasHHKH. OKPYKHOCTb U KPYT.

Tpeyronpauk. IIpsMOyTobHBIE, OCTPOYTOJIBHBIC, U TYIOYTOJBHBIE TPEYTOJLHUKU. BricoTa, MenuaHa,
OuccekTpuca, CpeAHssi JIMHUS TPeyroiibHuKa. PaBHOOEJpEeHHBIE WM PAaBHOCTOPOHHHE TPEYTONBHUKH;
CBOWCTBA M NPU3HAKU DPABHOOEAPEHHOrO TpeyrojbHUKa. IIpu3HaKu paBeHCTBAa TPEYroJbHUKOB.
HepaBenctBo TpeyronapHuka. CymMmma yrioB TpeyrojibHUKa. BHeNIHUE yriibl TpeyroibHUKa. 3aBUCUMOCTb
MEX]Jy BEIMYMHAM CTOPOH U YIJoB TpeyronbHuka. Teopema Paneca. [lomoOue TpeyroibHHUKOB;
kodpuuneHT noxodus. [IpuszHaku mogodus TpeyroabHUKOB.

Teopema [Mudaropa. [Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC OCTPOro yria MNpsIMOYTOJIbHOrO TpeyrojbHuka W yriioB oT 0° mo 180°; mpuBeaeHue K
ocTpoMy yriy. Pemenne nmpsiMOyroiabHBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
@opMyITel, CBS3BIBAIONINE CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC OJHOTO M TOTO e yria. Teopema
KOCHHYCOB U T€OpeMa CHHYCOB; IPUMEPHI MX IPUMEHEHUS /ISl BBIYUCIICHUS JIEMEHTOB TPEYTOJIbHUKA.
3aMeyarenbHble TOYKM TPEYTrOJIbHUKA: TOYKM IMEPEeCEUYeHHUs] CEepPeAMHHBIX IMEepPHEeHIUKYISPOB,
OHCCEeKTpUC, METUAH.



UYetsipexyronbauk. [lapamnenorpamm, ero cBoiicTBa U mpu3Haku. [IpsMoyroasHUK, KBaapaT, poMoO, Ux
CBOWCTBA U NpU3HaKU. Tpanenus, cpeiHss JIMHUSA Tparelnuu; paBHOOEIPEHHAs Tpalelys.
MHoroyroiapHuku. Beimykiaele MHOroyroapHukd. CymMma yIJIOB  BBITYKIOIO MHOTOYTOJIBHUKA.
BrircaHHBIE M ONMCAaHHBIE MHOTOYTOJIBHUKH. [IpaBuIbHBIE MHOIOYTOJIBHUKH.

OxpyxHoctb u kpyr. llentp, pammyc, numamerp. [yra, xopma. Cekrtop, cerMeHT. LleHTpanabHBINH,
BIIMCAHHBIA yroJI; BEJIM4YMHA BIMCAHHOIO yria. B3anMHOE pacnosoKeHue IpsMol U OKPYKHOCTH, ABYX
OKpykHocTel. KacarenbHas M ceKylas K OKPYXKHOCTH, PAaBEHCTBO KacaTENIbHBIX, IPOBEICHHBIX W3
OIHOM TOYKU. MeTpu4eCKHe COOTHOILIECHHS B OKPYKHOCTH: CBOMCTBA CEKYIIUX, KacaTeIbHBIX, XOPI.
OKpy’KHOCTb, BIIMCAHHAsA B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIMCAHHAs OKOJIO TPEyrojibHUKa. Brincanusie
U OIMCAHHBIE YETBIPEXYrOJbHUKH. DBnucaHHble M ONHUCaHHBIE OKPYKHOCTH IIPaBUJIBHOIO
MHOT'OYTI'OJIbHUKA.

N3mepenue reomeTpuyeckux BenuuuH. JlnuHa orpeska. /IMHa J1OMaHOM, IEPUMETP MHOTOYTOJbHUKA.
Paccrosaue oT ToukHu 10 npsAMOi. PaccTossHuE MeXIy NapajlieIbHBIMU MPSIMbIMU. [JIMHA OKPY)KHOCTH,
YHUCIIO T; JUIMHA Oyru. Bennuuna yria. ['pagycHas Mepa yriia, COOTBETCTBUE MEKY BEIIMUYMHOM YIJIa U
JUIMHOM 1yru okpyxHocTu. [ToHsiTHE 0 TUI0IIanyu miockux Guryp. PaBHococTaBieHHbIE U PABHOBEIUKHE
¢uryper. Ilnomans mnpsmoyronpHuKa. [lnomans mapamienorpamMma, TpPEYrojdbHUKA € TPAICIUH
(ocHoBHBIE (hopMyibl). DOpMyYIIBI, BRIpaKAIOIIME TUIOMIAL TPEYTOIbHHUKA: Yepe3 JBE CTOPOHBI M YTOJI
MEXJIy HUMH, 4epe3 NEepuMeTp M paJuyc BIHUCAHHOM OKpyxkHOCTH, (opmyna ['epona. Ilnomansb
yeThlpexyrojapHuka. [lnomans kpyra u miomaas cekropa. CBsi3b MEXAY IUIOLIAIIMU TOAOOHBIX GUTYP.
DJeMeHTHI JIOTUKH, KOMOMHATOPUKHU,CTATUCTUKU U TEOPUHU BEpOSITHOCTEH

JlokazarenbcTBo. OnpeseneHus, J0Ka3aTelbCcTBa, aKCUOMBI M TeOpeMbl; ciieAcTBUsA. Heobxonumble u
nocratouHsle yciaosus. Kontpnpumep. JlokazareabcTBo oT npoTuBHOro. Ilpsmas u oOpaTHast TEOpPEMBI.
[TonsTre 06 akcMOMaTHKE M aKCHOMAaTHUYECKOM IOCTpOeHuU reoMerpud. [1aThiil moctynat OBknuaa u
€ro UCTOpHS.

MHosecTBa U KOMOMHAaTOpuka. MHOXECTBO. DJIEMEHT MHOXKECTBA, MOJAMHOXecTBO. OObeqHEHNE U
nepeceyeHre MHOXeCTB. Jluarpammsl Diinepa.

ITpumeps! perieHnst KOMOMHATOPHBIX 33]a4: epedop BapUaHTOB, IPABUIIO YMHOKEHUS.
Cratuctuueckue naHHble. IIpeacraBieHue MaHHBIX B Buje TaOnui, auarpamm, rpagukon. CpenHue
pe3ynabTaToB Hu3MepeHHi. I[loHATHE O cTaTHCTHMUECKOM BBIBOJE Ha OCHOBe BbIOOpKH. IlonsTHE M
MIPUMEPHI CIyYallHBIX COOBITUH.

BepositHocTh. HacToTa cOOBITHS, BEPOATHOCTH. PAaBHOBO3MOXKHBIE COOBITHSI M TIOJICYET UX BEPOSATHOCTH.
[IpencraBnenue 0 reOMETPUYECKONW BEPOSTHOCTH.

Arnmapat KOHTPOJIS.

B npouecce ocBoeHus1 ydamMMuCs KakJ10i TEMbI KPYKKa MPEAYCMOTPEHO MPOBEEHNUE TPEHUPOBOUHBIX
TECTOB M CaMOCTOSITEIbHBIX PabOT, MO3BOJIAIOMIMX MPOBOAWTH TEKYIIUH M TEMATHUYECKUUW KOHTPOIb
3HAHUW U YMEHUH ydamuxcs. B KoHIle n3ydeHus Kypca MpOBOUTCS UTOTOBasi KOHTPOJIbHAs paboTa.
TpeHupoBOYHBIE TECTHI U CAMOCTOSITENbHBIE PaOOTHI, HAIlENIEHHBIE HA TPOBEPKY 3HAHUN OCHOBHBIX
TEOPETHUYECKUX CBEACHHUM, OIEHHWBAIOTCS  <«3a4TeHO» (MPU YCIOBUM BBIMOTHEHUU HE MeHee 75%
MPEeIIOKEHHBIX 3aJaHMi) WIM «HE 3auTeHo». MToroBas KOHTpojbHash paboTa COCTaBIsETCS IO
Marepuaiam B popme OI'D. Ilpu cocraBneHnn pabOTHl YUUTEIb MOXET HCIOIh30BaTh MAaTepUAIbl U3
CITMCKA JIUTEPaTyphbl, PEKOMEHJOBAHHBIE JIJII OPraHU3aIuu MOAroToBKU K OI'D.

OcyliecTBiieHHEe KOPPEKLIMM 3HAHUM  yyalluxcs MPOBOAMUTCS HAa OCHOBAaHUM MOHHUTOPHUHTA
OTCIIC)KUBAHUS PE3yIbTATOB 00y4YeHUs. B TeueHne n3ydeHus JaHHOTO JEKTUBHOTO Kypca 3amoIHsIeTCS
TabIIUIa, B KOTOPOH COJEPIKATCS Pe3yNIbTaThl BHITOJIHEHUS TECTOB U CAMOCTOSITENILHBIX PadoT.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHHUS NPOrpaMMBbI yU4eOHOTO Kypca «Ainredpay XapakTepH3yHOTCS:
I[IaTpuoTHyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MNPOLLJIOMY M HACTOSIIEMY POCCUMCKOW MaTeMaTHUKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTUKEHHSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATHYECKOW HIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTHX HAyKaX U MPUKIATHBIX cepax.

I'pa:kaanckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUSI:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN Tpa)xKAaHUHA U peajin3allii ero mpas, MpeACcTaBICHUEM
0 MaTeMAaTUYECKUX OCHOBaxX (DYHKIMOHUPOBAHUS pPAa3IUYHBIX CTPYKTYpP, SBJICHHHA, MPOICIYp
IpaXJIaHCKOro o0miecTBa (BBIOOPHI, OMPOCHI M TP.); TOTOBHOCTHIO K OOCYXICHHIO AITHUYECKUX
po0JIeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHCHHEM JOCTH)KCHHN HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAIbHO-ITUYECKUX MPUHIIMIIOB B ICSITEIIbHOCTH YUEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B pEIIEHWHM MPAKTHUYECKUX 337a4 MaTeMaTH4eCKOU
HaIPaBJIEHHOCTH, OCO3HAHMEM BA)XHOCTHM MaTEMaTHYECKOro 00pa3oBaHUs HAa NPOTSHKEHUU BCEH
KHU3HM Ul YCIIEHIHOM NpodecCHOHANbHOM NESATEIbHOCTH M Pa3sBUTHEM HEOOXOIMMBIX YMEHHH;
OCO3HAaHHBIM BbIOOPOM U MOCTPOEHUEM HMHIUBUAYAIbHON TPACKTOPUU OOpa30BaHUS U >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEHA.

IcTeTnYecKoe BOCIUTAHUE:!

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M ACTETHUYECKOMY BOCIPHUSATHIO MATEMaTHYECKHX OOBEKTOB,
3a/1a4, peLICHUN, PACCYKAECHUN; YMEHUIO BUAECTh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'0 MO3HAHUA:
OpUEHTAIe B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX IPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKa, IPUPOJIbI U 00LIeCTBa, TOHUMAaHUEM MaTeMaTUYECKON HayKu
Kak cdepbl YeNOBEYECKOH MAEATeNbHOCTH, ITAanoB €€ pPa3BUTUA M 3HAUUMOCTH Ui pa3BUTHS

OUBUIIN3alIUU, OBJIaICHUEM S3BIKOM MAaTCMaTUKH U MaTeMaTHYEeCKOH Ky.]'[BTypOfI KakK
CpC€ACTBOM IMO3HAHUA MHPA; OBJIAJCHHUEM HpOCTCfIHIHMH HaBBIKaMU I/ICCHGI[OBaTeJIBCKOﬁ
ACATCIIBHOCTH.

du3nyeckoe BOCIHHUTAHHE, (opmMHpOBaHHMEe KYJIbLTYPbI 3A0POBbSI H 3MOLHOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO TPUMEHSTh MAaT€MATHUYECKUE 3HAHUS B MHTEpPECaX CBOETO 3J0pOBbs, BEICHUS
310poBOro 00Opasa KU3HM (370pOBOE TMHUTaHHUE, COATAHCHPOBAHHBIM PEXHM 3aHATHH WU OTIbIXA,
perymnsipHas GpU3NYEeCcKas aKTHBHOCTH);

c(OPMHPOBAHHOCTHIO HaBbIKA peduIeKCHH, MPHU3HAHWEM CBOETOo MpaBa Ha OLIMOKY M TaKoro e
IIpaBa JIpyroro 4ejoBeKa.

IKOJOrn4YecKoe BOCIUTAHUE:

OpUEHTAaIle Ha TpPUMEHEHHWE MaTeMAaTHMYeCKUX 3HAHUW [JIs pelIeHus 3a1ad B 00IacTH
COXPAHHOCTH OKpY’Kalolllel Cpelbl, IUIAHUPOBAHHUS TOCTYIIKOB M OLEHKH HX BO3MOMKHBIX



MOCIEACTBUM ISl OKPYXAIOMIeH Cpellbl; OCO3HAHHMEM TJI00ATBHOTO XapakTepa SKOJOTHYECKHX
po06JieM U myTel UX pelieHusl.

JInuyHOCTHBIE pe3yabTaThl, oO0ecneYuBAOIIME aJanTalMI0 o0yvyamomerocss K
U3MEHSAIOIMMCH YCJIOBUAM COLHAJBLHON U NPUPOIHON Cpeabl:
— TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSAX HEOINPEACIEHHOCTH, IOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEATEIIBHOCTb, B TOM YHUCJIE YMEHHUE YYHUTHCS y APYrUX
JoAel, mpuoOpeTaTh B COBMECTHOW JEATENFHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHIIUU W3
OIBITA JPYIHUX;

—  HEOOXOIUMOCTHIO B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4YHciIe (HOPMyTUpOBATh HJIEH,
MOHATUS, TUIIOTE3bl 00 OOBEKTaxX M SIBJICHUSAX, B TOM 4YMCJIE paHEe HE U3BECTHBIX, OCO3HABAaTh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAaIlMIO, BOCHIPUHUMATh CTPECCOBYIO CHTYAIHIO KaK
BbI30B, TpeOylOIUil KOHTPMEp, KOPPEKTHPOBaTh NPUHUMAEMble pelIeHUus U JeHCTBUS,
(GopMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

[Inanupyemble pe3ynbTaTbl 0OYUEHMsI OTPa)KaroT CIEAYIOLIUE YEThIpe KaTeropuu IO3HaBaTEIbHOU
obnacrtu:

3HaHue/TIOHUMAaHHE:

BJaJIeHUEe TEPMHMHOM; BJAJCHHE pa3IMYHBIMU SKBUBAJICHTHBIMU MPEJCTABICHUAMHU (HaIpUMep,
yucia); pacro3HaBaHUWE (Ha OCHOBE OINpEAENCHUH, H3BECTHBIX CBOMCTB, c(HOpMUPOBAHHBIX
IPEJCTAaBICHUI); HUCIOJb30BAHUE PA3JIMYHBIX MAaTEMaTHUYECKUX  SA3BIKOB  (CHMBOJMYECKOTO,
rpauuecKoro), nepexo/l OT OJHOIO S3bIKa K JPyroMmy; MHTEpIIpeTalusl.

YMeHue npuMeHuTh alrOpUTM:

HCIO0JIb30BaHNE (POPMYIIBI KaK ajJropuTMa BBIYMCIEHUHN; IPUMEHEHNE OCHOBHBIX MPaBUJI JEHCTBUM C
YlCllaMH, alIreOpandecKuMU BBIPAKEHUSIMU; PEIIEHWE OCHOBHBIX THUIIOB YPAaBHEHMH, HEPaBEHCTB,
CUCTEM, 3a/]a4.

YMeHue pemuTh MaTeMaTHUECKYIO 3a1aqy:

3aJaHusl, TPH PELIEHUH KOTOpBIX TpeOyeTcs NMpHUMEHeHHe (AKTyalau3alMs) CHUCTeMbl 3HaHUil,
npeoOpa3oBaHue CBsI3eil MEXAY U3BECTHBIMH (PAKTaMU; BKIIOUEHHUE U3BECTHBIX MOHATUH, TPHEMOB U
CIOCOOOB pEIIEHHUsS B HOBBIE CBSI3M M OTHOIIEHUS, YMEHHE paclo3HaTh CTAaHAApPTHYIO 3a]ady B
W3MEHEHHON (OPMYIHPOBKE.

[IpumeHneHue 3HaHUN B KU3HEHHBIX, PEAJIbHBIX CUTYAIUAX:

3aanus, GOpMYJIMPOBKA KOTOPBIX «00J€YeHa» B MPAKTUUYECKYIO CUTYAIHIO, 3HAKOMYIO y4yallluMcs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

Hatypanbuslie uncna. Ipobu. PaninonanbHblie yncia

BrinycKHUK Hay4dUTCS:

* IOHUMATh OCOOCHHOCTHU JAECATUUHON CUCTEMBI CUUCIICHUS;

* OIIEPUPOBAThH MOHATHAMM, CBSI3aHHBIMU C IETUMOCTBIO HaTypaJIbHbIX YUCEIT;

* BBIp@)XaTh YUCIIA B SKBUBAJCHTHBIX (opMax, BeIOMpas Hanbojee NOAXOAALIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYallUu;

* CpaBHUBATh M YHIOPSAAOYUBATH pallMOHAIbHBIE YHCIIA;

* BBINOJIHATH BBIUMCIICHUS C PALMOHAIBHBIMHM YUCJIAMHU, COYETasl YCTHbIE M MHCbMEHHBIE NMPUEMBI
BBIYHCIICHU, TPUMEHEHHUE KaJIbKYISTOPA;



* UCIOJIb30BATh MOHATHUSA U YMEHUS, CBA3aHHBIE C IPONOPIMOHAIBHOCTHIO BEJIMYUH, IPOLIEHTAMH, B
XOJIe pelIeHHUs MaTeMaTHMYeCKUX 3a7ay U 337a4 U3 CMEKHBIX IPEIMETOB, BBINOIHATh HECIOXKHbIE
IIPAKTUYECKHE PACUETHI.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTD:

* I03HAKOMUTBCS C MO3ULIMOHHBIMU CUCTEMAMHU CUMCIIEHUS C OCHOBAHUSIMU, OTJINYHBIMU OT 10;

* YIIIyOUTh ¥ pa3BUTH MPEICTABICHUS O HATYPAIbHBIX YHACIIAX U CBOWCTBAX ACITUMOCTH;

* HAYYUTHCS HCIOJIB30BATH MPHUEMBI, PAIlMOHATU3UPYIOIINE BBIYMCICHUS, TPUOOPECTH MPUBHIUKY
KOHTPOJIMPOBATh BBIUMCIICHUS, BEIOUPAst MOIXOASIIMM Ul CUTyalluU CIOCO0.

JleicTBUTEIBbHBIC YKCTIA

BhInmyckHUK Hay4uTCs:

* HCIOJIb30BATh HAYAJIbHBIE IIPEACTABICHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCE,;

* OIIEpPUPOBATH MTOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €TO B BHIYMCICHUSAX.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTbD:

* pa3BUTh NPEJCTABJICHUE O YUCJIE M YMUCIOBBIX CHUCTEMAX OT HATypaJbHBIX IO JEHCTBUTENIbHBIX
YKCeJl; O POJIM BBIYUCIIEHUHN B IPAKTUKE;

* pa3BUTh M YIIyOUTh 3HAHUS O JAECSITUYHOW 3alMCHU JIEHCTBUTENIbHBIX 4HCeNl (IepUOJUYECKUE U
HETIePUOINYCCKHUE IPOOH).

W3mepenus, npuOIMKeHHsI, OLIEHKU

BhinmyckHUK Hay4uTCs:

* WCIOJBb30BaThb B XOAE PpELICHHUs 3aJady dJIEMEHTAapHble IPEACTaBICHUS, CBS3aHHBIE C
NpUOIMKEHHBIMYA 3HAYEHUSIMU BEJTUYMH.

BbInyCKHUK TOJTyYUT BO3MOKHOCTbD:

* TOHATH, YTO YMCIIOBBIE JAHHBIE, KOTOpPbIE HCHOJB3YIOTCA JUISI XapaKTEPUCTHKU OOBEKTOB
OKPY)XAIOIIET0 MUpPA, SBJISIOTCA MPEUMYLIECTBEHHO MNPUOMMKEHHBIMHM, 4YTO 10 3aIlUCH
npUONIMKEHHBIX 3HAUYEHUH, colepikaliuxcs B MH(OPMAIMOHHBIX HMCTOYHHMKAX, MOXHO CYAMTH O
MOTPEUIHOCTH MPUOIINKEHNUS;

* MIOHSTh, YTO MOTPEUIHOCTh Pe3ysbTaTa BBIYMCICHUNA JAOKHA OBITh COM3MEpHUMA C MOTPELIHOCTHIO
UCXO/IHBIX JIaHHBIX.

Anrebpanyeckue BbIpaXXEHUS

BoinyckHUK HAy4YUTCS:

* ONEepUpOBaTh MOHATHSIMH «TOXAECTBO», «TOXAECTBEHHOE INpeoOpa3oBaHHE», pellaTh 3a/adH,
cojieprkaiire OyKkBeHHbIE JaHHbIE; pad0TaTh ¢ GopMyiaMu;

* BBINOJHATH NPeoOpa3oBaHMs BBIPAKEHHM, COAEPKAIIMX CTENEHU C IENbIMU IOKa3aTelsiMU U
KBaJ[paTHbIE KOPHHU;

* BBINOJHATH TOXJAECTBEHHbIE MPeoOpa30BaHUS pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE MpPaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpandecKuMHU ApoOsSMHU;

* BBINIOJIHATH PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIH.

BbInyCcKHUK OTyYUT BO3MOKHOCTD HayYUThCS:

* BBINOJHATH MHOTOIIArOBbIE MPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAXEHHUHM, MPUMEHSSI IIHPOKHMA
Habop MocoOoB U MPUEMOB;

* IPUMEHSATH TOXK/IECTBEHHBIE MTPEOOPa30BaHUs ISl PEIICHUS 3a]1a4 U3 Pa3IMYHbIX pa3fesioB Kypca
(HampuMep, A1 HaXOXKACHUST HauOOJIbIIEro/HaMMEHbIIEr0 3HAUE€HUS BBIPAXKESHHUS).

YpaBHeHust

BrInnyckHMK HayduTes:



* pemaTb OCHOBHBIE BHJbl pallMOHAJIBHBIX YPABHEHUH C OIHON NEPEMEHHOM, CUCTEMBI IBYX
YpaBHEHHH € IByMsI IEPEMEHHBIMU;

* [IOHMMAaTh YPaBHEHHE KaK BAXKHEHMIIYIH0 MaTeMaTHYECKYI0 MOJAEIb JUIsl OMMCAHUS U H3Yy4eHUs
pa3HO00Opa3HbIX peaJbHBIX CUTYAIHi, PEIIaTh TEKCTOBBIC 33/1a4H alreOpaniecKuM METOI0M;

* MPUMEHATh TpauuecKue TPEACTABICHUS IS HCCICIOBaHUSA YpPAaBHEHHH, HWCCICIOBaHHUA U
pELIeHUs CUCTEM YPAaBHEHUH € ABYMS IEPEMEHHBIMHU.

BbInyCKHUK TIOJTyYUT BO3MOKHOCTD:

* OBJIAJCTh CIELHAIbHBIMU NPUEMAMU DPELICHHUS YPAaBHEHMH M CUCTEM YypaBHEHUH; YBEPEHHO
IIPUMEHATH annapar ypaBHEHUH I/ peleHus pa3HOOOpa3HbIX 3a/ad M3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;

* NPUMEHATh IpaduyecKue IMPeACTABICHUS JUIsl MCCIEJOBAHUS YpPAaBHEHWM, CHUCTEM YpaBHEHHIH,
cojiepKaiux OyKBeHHbIE KO (DUITUCHTHI.

HepasencrBa

BbITyCKHUK HaydUTCS:

* IOHMMATh U INPUMEHSTh TEPMUHOJIOTUIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILLEHUEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemath JMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMbl; pellaTh KBaJpaTHbIE
HEpPaBEHCTBA C ONOPOM Ha rpaduyecKkue NpeACTaBICHUS;

* IPUMEHSATH allllapaT HEPABEHCTB JJIs pEILIeHUs 3a/1a4 U3 Pa3IMYHbIX Pa3/IeoB Kypca.

BbIyCKHUK MOTY4YUT BO3MOXKHOCTb HAyUUThHCS:

* pa3HOOOpa3HBIM MpUEMaM JT0KA3aTEeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapaTr HepaBeHCTB
JUISL PEeUICHUsT pPa3HOOOPA3HBIX MAaTEMAaTHYECKHX 33/1a4 U 33J1a4 U3 CMEXHBIX ITPEIMETOB, MPAKTHKH;

* NPUMEHATHh IpaduyecKkue NpeACTaBIECHUs IJs MCCIEI0BaHUS HEPAaBEHCTB, CHUCTEM HEPAaBEHCTB,
coJiepKalux OyKBEHHbIE KOO(PPUIIUECHTHI.

OcHoBHbIE TOHATHS. YUCIIOBBIE PYHKIIUU

BeinmyckHUK HayduTCs:

* MOHUMATh M HCIOJb30BaTh (PYHKIMOHAIbHBIE TOHATUA M S3BIK (TEPMUHBI, CHMBOJHYECKUE
0003HAYEHHUS);

* CTPOUTH IpaUKU AJIEMEHTAPHBIX (PYHKINI; HCCIeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMN HA OCHOBE
W3Y4EHHUs TOBEACHUS UX TPaPUKOB;

* MOHUMAaTh (QYHKIMIO KaK Ba)KHEHIIYI0 MaTeMaTHMYeCKyl0 MOJIElb JJIsl OMHCAaHUs IPOLECCOB U
SIBJIGHUN OKPY)KAIOILIEr0 MUpa, MPUMEHATh (PYHKIIMOHAIBHBIN A3BIK JUISl ONMCAHUS M MCCIIET0BaHUS
3aBUCUMOCTEH MeXly (PU3MYECKMMU BETUYHMHAMHU.

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

* TNPOBOAMTH MCCIIEJOBAaHUS, CBSI3aHHBIE C HU3YUYEHHEM CBONCTB (YHKIMH, B TOM YHUCIE C
HCIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE TpaMKOB U3yUEHHBIX (PYHKIUI CTPOUTH OOsiee CI0XKHbIE
rpaduky (KyCOYHO-3a/laHHbIE, C «BBIKOJIOTBIMUY» TOYKAaMU U T. 11.);

* HCNONb30BaThb (YHKIMOHAIbHBIE NPEJICTaBICHUS M CBOMCTBA (YHKIUN i pelleHus
MaTeMaTHYeCKHX 3ajlad U3 pa3IMyHbIX pa3/eoB Kypca.

YucnoBble OCIE10BAaTENBHOCTH

BbITycKHUK HayqUTCS:

* IOHUMATh U UCTIOJIB30BaTh SI3BIK MTOCIEI0BATEIBHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHUS);
* IPUMEHATH (POPMYIIbI, CBSI3aHHbBIE C apU(PMETHUECKOI 1 TeOMETPUUECKOl Mporpeccueii, u anmapar,
c(OPMHUPOBAHHBIA TPU W3YUYEHHH JPYTUX pa3fesioB Kypca, K PEHICHHIO 3ajad, B TOM 4YHCIE C
KOHTEKCTOM M3 pealbHOM KU3HHU.
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BhIMyCKHUK MOTY4YUT BO3MOXKHOCTh HAyUUThCS:

* peulat KOMOMHMPOBAHHBIE 33/a4d C IPUMEHEHHEM (OPMYJ N-ro wWieHa U CyMMbI NEPBBIX h
YJIEHOB apU(METUYECKON U IeOMETPUYECKOHN MIPOrpeccuu, NpUMEHss [IPU 3TOM amapar ypaBHEHHM
Y HEPaBEHCTB;

* IOHUMaTh apU(PMETHYECKYI0O M TE€OMETPHUYECKYI0O MPOTPECCHI0 KaK (PYHKIUH HATYpaIbHOTO
apryMEHTa; CBSI3bIBATh apu(METHUECKYIO IPOTPECCUIO C JTMHEHHBIM POCTOM, T€OMETPUUYECKYI0 — C
HKCHOHEHIIMAJIBHBIM POCTOM.

OmnucarenbHas CTaTUCTUKA

BbImycKHUK HaydyuTCs MCIIOJIB30BaTh IpocCTellnne crnocoObl MpPEACTaBICHHUS U aHaIM3a
CTaTUCTUYECKUX JAHHBIX.

BBINYCKHUK MOMY4YHUT BO3MOXKHOCTb HPUOOPECTH IE€pPBOHAYAIbHBIM ONBIT OpraHu3anuu coopa
JAHHBIX MPH IPOBEICHUH OMPOCa OOLIECTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAIN3,IIPECTABIIATh
pe3yabTaThI ONPOCa B BU/IE TaOIHIIBI, JHATPAMMBI.

Cay4aiinbie COOBITHS M BEPOSITHOCTD

BbIMyCKHUK HAYYHTCSl HAXOJUTHh OTHOCHTENIBHYIO YaCTOTY M BEPOSTHOCTh CIIyYaiHOTO COOBITHS.
BBITyCKHUK MOTyYUT BO3MOXXKHOCTH MPHOOPECTH OMBIT MPOBEACHUS CIIyYalHBIX IKCIIEPHMEHTOB, B
TOM YHCJI€ C IOMOIIBI0 KOMITBIOTEPHOI'O MOJEIUPOBAHNUS, HHTEPIIPETALUHN UX PE3YIbTATOB.
KomOunaropuka

BbimyckHUK HayduTCsl pemiaTb KOMOMHATOpHBIE 3aJaud Ha HaXOXKJIEHHWE Yuclia OOBEKTOB WM
KOMOWHAIIUH.

BBITYCKHUK TOJIYyYUT BO3MOXHOCTh HAYYHUTHCS HEKOTOPHIM CIIEHUAIBHBIM TMPUEMaM PEIIeHHS
KOMOWHATOPHBIX 33/1a4.

Harnsnnas reomerpus

BEITyCKHUK Hay4UTCS:

* pacmo3HaBaTb Ha 4YepTekaX, pPHUCYHKaX, MOJENSIX M B OKPYXKalLIeM MHpE IIJIOCKHE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYDBI;

* pacro3HaBaTh DPa3BEPTKU KyOa, MPSIMOYTOJBHOTO Mapajuleienunesna, MpaBUIbHOW HHpPaMHIIBL,
LWINHAPA U KOHYCAa;

* CTPOHTH Pa3BEPTKU KyOa M MPSIMOYTOIBHOTO IMapauIeIIeTnIIe1a;

* ONpeneNiTh 10 JMHEHHBIM pa3MepaM pa3BEPTKU (QHUTYpHI JTUHEHHBIE pa3Mepbl caMoil (GUTYpPHI U
Hao0opoT;

* BEIYUCIIATH 00BEM IPSMOYTOJILHOTO TTapajliesIeuIe 1a.

BBIMyCKHUK MOTYYUT BO3MOKHOCTD:

* HAYYUTHCS BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYp, COCTaBIECHHBIX W3
NPSIMOYTOJIBHBIX HapaJljIeNIeUIEOB;

* YIIIyOUTh ¥ pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;

* HAYYUTHCS IPUMEHSTH TOHATHE Pa3BEPTKH ISl BBITOTHEHHS TPAKTUYECKUX PACIETOB.
I'eomeTpuueckue Gpurypsl

BbITyCKHUK Hay9UTCS:

* TIOJTB30BATHCS S3BIKOM T€OMETPHUH IS OTIMCAHUSI TIPEJIMETOB OKPYKAFOIIEro MUpPa U UX B3aUMHOTO
PacIioIoKEHMST,

* pacmo3HaBaTh W H300pakaTh Ha 4YepTeXkax M PUCYHKAX TeOMeTpUyeckre QUrypsl U HX
KOH(UTypanuu;
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* HAXOJUTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (GUTYp U UX OTHOLICHHS, TPAAYCHYIO MEpY YIJIOB
ot 0° mo 180°, mpuMeHsst onpeesieHrs, CBOMCTBAa U NPU3HAKK (PUTYp U UX DJIEMEHTOB, OTHOIICHHS
¢buryp (paBeHCTBO, MOI00KME, CHMMETPHH, TTIOBOPOT, MapauIeIbHBINA IEPEHOC);

* ONIEPUPOBATH C HAYAIHHBIMH MOHSATUSMHU TPUTOHOMETPUHU U BBIMIOJHATH DJIEMEHTAPHBIE ONEpaIiH
Ha/1 QYHKIHUSIMHU yTIIOB;

* pemiath 3a7avyd Ha J0Ka3aTelIbCTBO, ONMUPAsCh HA M3YYEHHBIC CBONCTBA (UTYp W OTHOIICHUUN
MEXITYy HUMH U IPUMEHSISI H3y4EHHBIC METOIbI IOKA3aTEIIbCTB;

* peuiath HECIOXKHbIE 3aJaud Ha IMOCTPOCHHE, MPUMEHSISI OCHOBHBIEC QJITOPUTMBI MOCTPOCHHS C
MTOMOIUIBIO IUPKYJIIS U IUHEHKH;

* pemarth NpocTeiiye IIaHUMETPUYECKHE 3a/1a4M B IPOCTPAHCTBE.

BbIyCKHUK TOTyYUT BO3MOKHOCTbD:

* OBJIAJICTh METOJIAMHU PEIICHHSI 33/1a4 Ha BBIYMCICHUS M JOKA3aTeIbCTBA: METOAOM OT IMPOTHBHOTO,
METOOM MOA00HS, METOIOM Iepedopa BAPHAHTOB U METOAOM I'€OMETPUIECKIX MECT TOYEK;

* MPUOOPECTH OIBIT MPUMEHEHUS AIreOpanvdeckoro M TPUTOHOMETPUYECKOIO armapara W uuei
JBUKCHHSI TIPU PEIICHAH TCOMETPHUSCKUX 3a71ad;

* OBJIAJICTH TPAJUIIMOHHON CXEMOH PEIICHNs 3a7ad Ha MOCTPOSHHE C MOMOIIBIO IUPKYIIS U TMHEHKU:
aHaJIn3, MOCTPOCHUE, J0KA3aTEeIbCTBO U UCCIICIOBAHHE;

* HAyYUTHCS pellaTh 3aJayd Ha MOCTPOCHHE METOJOM I€OMETPHUYECKOr0 MECTa TOYEK U METOJO0M
o00us;

* IPUOOPECTH OIBIT UCCIEAOBAHUS CBONCTB IJIAHUMETPUUYECKUX (PUTYP C MOMOIIBI0 KOMITBIOTEPHBIX
MIPOrpaMM;

* MPUOOPECTH OMBIT BBIOJHEHUS NPOEKTOB MO TemaMm «['eomerpudeckue mnpeoOpa3oBaHus Ha
miockoctuy, «IloctpoeHune oTpe3koB 1o hopmyIier.

H3mepenne reoMeTpuvecKiuX BeTUIHH

BrImyckHUK HAy4dUTCS:

* HCIIOJIH30BaTh CBOMCTBA U3MEPEHUS JJIMH, TUTOIIA/IeH U YIIIOB MPHU PEIICHUH 3a/1ad Ha HaXOKIECHUE
JUTMHBI OTPE3Ka, ATUHBI OKPYKHOCTH, ITTUHBI IYTH OKPY>KHOCTHU, TPAAYCHOM MEpHI yIia;

* BBIYHCIIATH TUIOMIAIN TPEYTrOJIbHUKOB, PSIMOYTOJIbHUKOB, MapalIieIorpaMMOB, Tpareluid, Kpyros u
CEKTOpOB;

* BBIYHCIIATE JUTUHY OKPYXKHOCTH, JUTUHY JYTH OKPY>KHOCTH;

* BBIYUCIIATH JUTMHBI JIMHCHHBIX J3JEMEHTOB (DUTYp W WX YIUIBI, HCIONB3YyS (OPMYIBI JITUHBI
OKPYKHOCTH | JUTHHBI JYTH OKPYXHOCTH, (OPMYJIBI IIOMaAeH Guryp;

* pemiarth 3a7aud Ha J0Ka3aTeNbCTBO C UCTIOIb30BaHUEM (OPMYIT JUTMHBI OKPYKHOCTH U JAJIUHBI IyTH
OKPYXHOCTH, popmyI miomazaei Gpuryp;

* pemiaTh MPAKTUYECKUE 3a/1a4M, CBSA3aHHBIE C HAXO0XKICHUEM I€OMETPUYECKUX BEIUYUH (MCHONB3YS
MPH HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

BBITTyCKHHK TIOJTyYUT BO3MOYKHOCTD HAyJUThCS:

* BBIYHCIATH IUIOMIAJU (UTYpP, COCTaBICHHBIX W3 JBYX MIH 0Ooyiee TPSIMOYTOJIHHUKOB,
napajuieIorpaMMOB, TPEYTOIBHUKOB, KPyTra U CEKTOpa;

* BBIYHCIATH IUIONIAJA  MHOTOYTOJIBHHKOB, HCIOJB3YS OTHOIICHWS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

* MPUMEHATH aNreOpanyecKuil U TPUTOHOMETPUYECKHH ammapar U WA IBWKCHHS MPH peIICHUU
3a/la4 Ha BBIYMCIICHHE TJIOMAIe MHOTOYTOJFHUKOB.

Koopaunatst

BeInnyckHMK HayduTes:
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* BBIYMCIATH JJIMHY OTPE3Ka IO KOOPAWHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPIMHATBI CEPEIUHBI
OTpE3Ka,

* HCIIOJIB30BATh KOOPAMHATHBIN METOJ, ISl U3yYEHUS CBOMCTB MIPSMBIX U OKPYKHOCTEH.

BbInyCKHUK IIOJTyYUT BO3MOKHOCTD:

* OBJIa/IETh KOOPAMHATHBIM METO/I0M PELICHUS 3a1a4 Ha BBIYMCIICHUS U J10Ka3aTEIbCTBA;

* MPHOOPECTH OMBIT WCIOJIB30BAHUS KOMIIBIOTEPHBIX HPOTpaMM JIsi aHajdM3a YacTHBIX CIIydaeB
B3alMHOI'0 PACIIONIOKEHHS OKPYKHOCTEN U MPAMBIX;

* NIPUOOPECTH OMBIT BBIIOJIHEHUS HPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOIO METojAa IpHU
PEILIECHNN 3a/1a4 Ha BBIUYUCIICHUS U JOKA3aTEIIbCTBAY.
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TEMATHUYECKOE INTAHUPOBAHUE

Nenn Tema KouunvecTBO JJIeKTPOHHBbIE dopma
4acoB odpa3oBaTe/bHbIE peanu3anuu
pecypcsl BOCIIUTATEIbHOIO
KOMIIOHEHTA
1 BBIYHMCIICHHS 6 «Yuu.py», «s1- I'pynmoas pabora,
2 GyHKIIU 7 KJIacey, pabota B mape
3 reoMeTpus 10 «Ckatlicmaprt- Becenpl, urpa,
4 KOMOWHATOPHKA 5 TeTpaab», KoHncynsTupoBanue,
5 3aJaHUS TTOBBIIIICHHOMN 6 «HpoypoK», POCKTHAA
TPYAHOCTHU «PSI_H», ACATCIIbHOCTD
«Chepym», «Pemry
OI'D», 6ank
3amanni OUITN
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne Mara Tema ypoka KouaunyecrBo| Buabl, popMmbl
n/n K/p KOHTPOJISA
1 CrapToBas AMarHOCTHKA 1 ors
2 Brruncnenust ¢ 00BIKHOBEHHBIMU APOOSIMU CaMoolLIeHKaA C
MCII0JIb30BAHUEM
«OLIEHOYHOT 0 JINCTa»
3 JluHeliHbIe U KBaApaTHbIC ypaBHEHUSL. [TucbMeHHBIN
KOHTPOJIb;
4 3a1aun IPaKTUIECKOTO COJePIKaHUS VYerHbll onpoc;
5 Yucna Ha KOOPAWHATHOM TPSMOH. IIucemeHHBIN
KOHTPOJIb;
6 Tpenuposounsvie 6apuanmeoi. 1 ora
Camocmosimenvras paboma
7 I'pacduku hyHKIMIA 1 KX CBOWCTBA VYcerHbll onpoc;
8 MHuorouneHsl. Ainredpandeckue Ipoou, TectupoBanue;
crereHy. JlomycTuMble 3HAYCHHUS
[IEPEMEHHOU
o) 3aaun IPaKTUIECKOTO COJEePIKaHUS CamooneHka ¢
HCTIOJIb30BaHUEM
«O1I€HOYHOr 0 JIMCTa»
10 Boruucnenust ¢ A€CATUYHBIME IPOOSIMHU VYcrHbIil onpoc
11 CreneHs uncia [IpakTruyeckas pabora
12 Tpenuposounvie sapuarnmol. 1 ITuceMeHHBIN KOHTPOJIb
Camocmosimenvras paboma
13 Obobwatowuti mecm mooyns «Aneebpay YceTHBIM onpoc
0a308020 yposHs.
14 TpeyroabHUK. ITuceMeHHBIN KOHTPOJIb
15 YeThIpexyroibHUK. VYcrHbIi onpoc
16 OKpyXHOCTB [InceMeHHBIN KOHTPOJIb
17 3a7a9u MPaKTUIECKOTO COMEPKAHUS CamoorieHKka ¢
WCTIOJIb30BaHUEM
«O11€HOYHOT O JIUCTa
18 Tpenupogounvie gapuarmol. 1 ord
Camocmosmenvras paboma
19 [Inomane 4eTEIPEXyroNIbHUKOB. YCTHBIN OIPOC
20 [Tnomane TpeyroibHUKA. ITuceMeHHBIN KOHTPOJIb
21 [Inomanp OKpY>KHOCTH U KpyTa. YcerHbIN onpoc
22 3aga9u MPaKTUIECKOTO COMEPIKAHUS TectupoBanue
23 Tpenuposounvle sapuanmeol. 1 o
Camocmosmenvras paboma
24 UreHne rpauKoB, TAOIUIl U TUArpaMm. BIIP
25 TexcToBbIE 3a/1a4ul Ha MPAKTUUYECKUM pacyer. TectupoBanue
26 DNeMEeHThl KOMOMHATOPUKU U TSOPUHN [IuceMeHHBIN KOHTPOJIb

BEPOATHOCTEH.
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27

Pemenue 3agau HpaKTH‘IeCKOﬁ
HAIpaBJICHHOCTH.

MMUCbMEHHBIA KOHTPOJIb

28 Tpenuposounvle apuanmol. ors
Camocmosamenvras paboma
29 [Ipeobpa3zoBanust anredOpandecKux YCTHBIM OIIPOC
BBIPAKCHUM.
30 Hepasencrtsa TectupoBanue
31 HUccnenoBanre QyHKIUH U TIOCTPOSHHE [IuceMeHHBIN KOHTPOJIb
rpaduka. 3a1aHus ¢ TapaMETPOM.
32 Iporpeccun CaMoolieHKa ¢
WCTIOJIb30BAaHUEM
«O1EHOYHOTO JINCTa
33 Tpenuposounvie sapuarmul. ora
Camocmosimenvrnas paboma
34 Hmozoswiti mecm [IuceMeHHBIN KOHTPOJIb
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