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IMosicuuTeILHAS 3alIHCKA

Pabouan nporpamMmma BHEYPOUYHOM AeATeJbHOCTH «MareMaTu4ecKHi
NPaKTHKYM» pa3paboraHa Ha ocHOBe DenepaabHOro rocyJapCTBEHHOTO 00pa3oBaTEeNLHOTO CTaHAapTa
OCHOBHOro o0miero oOpaszoBaHus, npuka3 MwuHnpocBemenuss Poccum ot 31.05.2021 Ne227 «O6
yrBepxaAcHHH DelepallbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIIBHOTO CTaHIapTa OCHOBHOTO OOIIETo
o0pa3oBaHU.

[Iporpamma BHEYpOUHOM JeATEIBbHOCTH «MaTeMaTHUYeCKUui MpakTUKyM» paccuMTaHa Ha | yac B
Heneno. Tak kKak yueOHBIN 1o/ BKIOYaeT 34 HeJenu, TO 10 IIaHy MPeyCMOTPEHO poBecTH 34 ypoka.

Hanpasnenue paboueit mporpaMmbl — OOIEHHTEIIEKTYaIbHOE.

[IporpamMma coctapiieHa ¢ y4€TOM 3alpOCOB POAUTENEH U UHTEPECOB peOEHKA, OPUEHTUPOBAaHA Ha
oOydaromuxcst 9 «a» u «0» KIACCOB U MOXET OBITh peaan3oBaHa B padoTe memarora Kak ¢ OTACIBHO
B3STHIM KJIACCOM, TaK U C TPYIION 00yJaromuxcs U3 pa3HbixX kiaccoB. [Iporpamma paccunrana Ha 1 ro.
OntuManbHOE KOJMYECTBO JETeM B TpyIIe s YCHEHIHOTO YCBOEHHUS IporpaMMbl 15 uesoBek.
[TporpaMmma COOTBETCTBYET OOIIIEMY YPOBHIO Pa3BUTHS U MOATOTOBKHU YYalIUXCsl TaHHOTO BO3pacTa.

AKTYaJIbHOCTD MPOTrPaMMbI

AKTYaJIbHOCTh Kypca COCTOHUT B TOM, YTO OH HAmpaBlieH HA PACIIMPCHHE 3HAHWHM y4alluxcs IO
MaTeMaTHUKe, pa3BUTHE UX TBOPUYECKOTO MBIIICHUS U JIOTUYECKON KYIbTYPHI.

HoBuzHa nanHOro Kypca 3akio4acTcs B TOM, YTO IMPOrpaMMa BKJIIOYACT HOBBIC IS yYallUXCs
3a/1a4ym, He cojepikaiuecs Ha 0a30BoM ypoBHe. [Ipeanmaraemblii Kypc COAEPXKHT 3a7aud MO pasJieiam,
KOTOpBIe obecnieuaT 0oJiee OCO3ZHaHHOE BOCIIPHUATHE YIeOHOTO MaTepHara.

TBopueckue 3a1aHus MO3BOJISAIOT PeLIaTh MOCTABICHHBIC 33[]a4l U BBI3BAaTh MHTEPEC K MPEAMETY
y oOy4aronuxcs. BKIFOu€HHBIC B porpamMMy 3aJaHus TIO3BOJISIOT MOBBIIIATE 00Pa30BATEIbHBIN YPOBEHB
yualmxcs, Tak Kak KX/l CMOXKeT paboTaTh B 30HE CBOETO OJIMKANIIET0 pa3BUTHSL.

Ilean u 3axa4m padoyeil NPOrpaMMbl:

C yuerom neneid 0oOy4yeHHS] B OCHOBHOM IIKOJI€ KOHTPOJIbHO-U3MEPHUTENbHbIE MaTepUalIbl
JK3aMeHa B HOBOHl (opMe mpoBepsAOT CHOPMUPOBAHHOCTh KOMIUIEKCA YMEHUH, CBA3aHHBIX C
UH(POPMALIMOHHO-KOMMYHUKATUBHON JESATEIbHOCTHIO, C TIOTYYEHUEM, aHAJIM30M, a TaKXKe MPUMEHEHUEM
SMITMPUYECKHUX 3HAHUM.

Ieasn: IIporpamma kypca «MaTemaTHueCKni IPAKTUKYM», OPUEHTUPOBAHA Ha:

1. TloaroroBuTh 0Oy4arOIIMXCS K cAade dK3aMeHa 1o maremaruke B popme OI'D B cooTBETCTBUM
C TpeOOBaHUAMM, TPEIbSIBIIEMBIMH  HOBBIMH  OOpa30BaTeNbHBIMH  CTaHJApTaMM;  OKa3aHUE
VHAMBUIYaJIbHON M CUCTEMAaTUYECKOM MOMOILHU JEBATUKIACCHUKY IPU OBTOPEHUH Kypca MaTEMaTUKH U
MOJArOTOBKE K DK3aMEHaM.

2. [IproOpeTeHne ompeesICeHHOTO OIbITa PEIIeHUs 3a7ad Pa3InYHBIX THITOB, TIO3BOJISIET YUCHUKY
MOJIYYUTh JAOMOJHUTENBHYIO IOArOTOBKY JUISl CIa4YM dK3aMEHa 10 MaTEMAaTUKE 32 KypC OCHOBHOM ILKOJIBI.

3. Ilpemraraer y4yamumcsi 3HAKOMCTBO C MAaTEMaTHKOH Kak ¢ OOMIEKYJIbTYpHOW IHEHHOCTHIO,
BbIpaOOTKON MOHMMAHUS UMHU TOTO, YTO MaTeMaTHKa SIBJISICTCS MHCTPYMEHTOM MO3HAHUS OKPY)KAOIIETO
MUpa U caMoro ceosl.

4. PemieHue pa3iuyHbIX M0 CTENEHU BXKHOCTU M TPYAHOCTH 3a/1a4.

5. O6beKTHBHAs HEe3aBHCUMAas MTPOLEAypa OLIEHUBAHUS YU€OHBIX TOCTHIKEHUN 00yJaromuXcs.

3agauu:

OcHOBHOW OCOOEHHOCTBIO 3TOTO Kypca siBiseTcsi oTpaboTKa 3aJaHuil MO0 BCEM paszeniaM Kypca
MaTeMaTUKH OCHOBHOMW HIKOJIBI: apupMeTHKe, aredpe, CTaTUCTUKE U TEOPUU BEPOSATHOCTEN, FTEOMETPHH.

1. JlaTb y4eHHUKY BO3MOKHOCTh MPOAHAIM3UPOBATH CBOU CIIOCOOHOCTH;
2. [Tomoub yueHuky BbIOpaTh Npo@uiib B AajbHEHIIEM 00yUYE€HUU B CPEAHEH LIKOJIE.
3. [ToBTOPUTH, OOOOIIUTH U YIITYOUTh 3HAHUS MO alredpe U TeOMETPHH 3a Kypc OCHOBHOM

00111e00pa30BaTEIILHON MTKOJIBI;
4. Pacmmputh 3HaHMS 110 OTJAECIBHBIM TeMaM Kypca «Anredpa 5-9 » u «'eomerpust 7-9» ;



5. BripaboTaTh yMeHHeE M0Ib30BaTHCSl KOHTPOIbHO-U3MEPUTEIbHBIMU MaTepHaIaMH.

6. OpueHTanuss Ha COBEPLICHCTBOBAHWE HABBIKOB IIO3HABATEJILHOM, OpraHU3al[MOHHOMN
JEATEIIbHOCTH;
7. KomneHcanust He1ocTaTkoB B 00yu4e€HHH MaTeMaTHKe.

[IpyHOMNIAATBHBINA MOAXO0J K M3YYEHHIO Kypca «MaTreMaTud4ecKuil MPaKTUKYM» COCTOMT B TOM,
YTO KaXJ0€ 3aHATHE, a TaKXKe BCE OHM B LEJIOM, HANpaBI€Hbl HAa TO, YTOObI Pa3BUTh HHTEPEC
LIKOJIbHUKOB K IIPEIMETY, I03HAKOMUTBL UX C HOBBIMU UJESIMU M METOJAMM, PACIIMPUTD IIPEICTABICHUE
00 U3yyaeMoOM B OCHOBHOM Kypce mMarepuaie. Eciin B u3ydeHun npeaMeToB eCTECTBEHHOHAyYHOI0 LUK
OYCHb BaXKHOE MECTO 3aHUMAET HKCHEPUMEHT U UMEHHO B MPOIECCE IKCIIEPHUMEHTA U OOCYXKIEHUS €ro
OpraHu3alK U pe3yabTaToOB (POPMHUPYIOTCS U PA3BUBAIOTCSA MHTEPECH! YUEHHUKA K JAHHOMY IPEAMETY, TO
B MAaT€MAaTHKE YKBUBAJICHTOM JKCIIEPUMEHTA SIBJISIETCS PELICHUE 3a/1a4.

Beenéresa oTkpeiTast, 00bEKTHBHAsA HE3aBUCHMAs MPOLEAYpa OLEHUBAHUS YUYE€OHbBIX JOCTH)KEHUI
00y4Jaromumxcs, pe3yabTaTbl KOTOPOH OyayT cliocoOCTBOBaTh OCO3HAHHOMY BBIOOPY JaJIbHEHIIErO IIyTH
HOJy4YeHUsT O0pa3oBaHMs; pPAa3BUBACT MBIIIJIEHUE M HCCIEI0BaTEIbCKUE 3HAHUS OOydYarOLIMXCH;
dopMmupyeT 6a3y OOLIMX YHUBEPCAIBHBIX PUEMOB U MOJIXO0JI0B K PELICHHUIO 33aJJaHUIl COOTBETCTBYIOIINX
TUIIOB.

Kypc npenycMarpuBaeT NOBTOPHOE PACCMOTPEHHME TEOPETHUYECKOTO MaTepHaja M0 MaTeMAaTHKE,
HO3TOMY HMeeT OoJiplIoe 001eo0pa3oBaTeIbHOE 3HAYEHUE, CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIUICHNs, HAMEYAeT M HCIIOJIB3YyeT LENbId psAJl METAlpEAMETHBIX CBSI3€d M HANPABICH B IIEPBYIO
ouepesib Ha YCTpaHEHHE «I1po0esioBy» B 0a30BOM COCTaBISIONIEH MaTeMaTUKH, CUCTEMaTH3alui0 3HaHUM
110 OCHOBHBIM Pa3/ieliaM IIKOJbHON IPOrPaMMBl.

MeTtoabl u (hopMbl 00YUEeHUS

Metoasl U (GopMbl  O0y4eHHUs ONpEAESAIOTCS TpeOOBaHMSAMU OOYyYEHHUs, C y4ETOM
UHAMBUAYAJIbHBIX M BO3PAaCTHBIX OCOOEHHOCTEW YydYallluXcCsi, Pa3BUTUS U CaMOPA3BUTHS JIMYHOCTH.
OCHOBHBIMU IPUOPUTETHI METOIUKH U3YUEHMSI Kypca:

- 00y4yeHHe Yepe3 ONBIT U COTPYIHUYECTBO;

- y4eT UHJIMBUyaJIbHBIX OCOOEHHOCTEN U MOTpeOHOCTEN yUaluxcs;

- paboTa B MaJIbIX TPyIIax, poJeBbI€ UTPbI, TPEHUHT U, BHE 3aHATHI — METOJI IPOEKTOB;

- IMYHOCTHO-/1€ATEIbHOCTHBIN 10/1X0/1 (00JIbIIEe BHUMAHUE K IMYHOCTH y4dallerocs, a He

LEJISIM YUUTEINsl, PABHOIPABHOE X B3aUMOJICHCTBHE).

Jia paboThl ¢ ydamuMmucs O€3yCIOBHO NPUMEHHMBbI Takue (Gopmbl pabOThl, Kak JIEKIHS U
CEeMMHap, ¢ UCIOJIb30BaHUEM HMHTEPHET PEeCcypcoB, BUIEO-YpOKOB. [ToMHMO 3THX TpaAMLMOHHBIX (opM
PEKOMEHIYETCSl MCIIONb30BaTh TAaKXKe MJUCKYCCHUM, BBICTYIUIEHHS C KPaTKOCPOYHBIMU IPOEKTaMH
«Pemenne o1HON 3agaunM», COAEPKAIIMMM OTYET O BBIIOJHEHUM WHAMBHUIYAIBHOTO WJIH TPYIIIOBOIO
JIOMAIITHETO 3aJaHusl WIM C JOKJIaJaMU, JONOJHSIOIIMMU JIEKIUIO y4yuTens. Bo3MOXHBI pa3iuuHble
(dopMBbl TBOpUECKOH pPabOTHl ydalIuXcs, Kak HalpUMep, <«3alluTa peIIeHUs», OTYeT MO pe3yibTaTaM
«TOUCKOBOM». TakuM o00pa3oM, JaHHBIA SJIEKTUBHBIM KypC BO3MOXXKHOCTH MPOEKTHON TBOpPYECKOU
JeSITeIbHOCTH y4allluxcs BO BHEypouHOe BpeMsi. ITorom Takoil AeaTeIbHOCTH MOTYT OBITH TBOPUECKHE
paboTHL: MPE3eHTAIMH, BUJIEO JIEKIIUU, PUCYHKH U T.].

[Ipemiaraemelii Kypc SBIS€TCS Pa3BUTHEM CHUCTEMBl paHee HPUOOPETEHHBIX MPOrPaMMHBIX
3HaHUMH, €ro 1elb — CO3/aTh LIEJIOCTHOE MPECTABIEHNE O TEME U 3HAYUTENIbHO PACIIMPUTh CIIEKTp 3ajad,
NOCUJIBHBIX IS ydamuxcs. Bce cBoiicTBa, BXOILIME B KypCc, U MX J0Ka3aTeIbCTBA HE BBI3OBYT
TPYAHOCTH Yy YydYalluxcsi, T.K. HE COJEp>KaT IPOMO3JKHUX BBIKJIAJOK, a KaKJ0€ IpPeIblIyliee TOTOBUT
nocneayromee. Ilpu  HampaBisromeld  poaum  yuuTens  IIKOJIBHUKA  MOTYT  CaMOCTOSITEIIBHO
chopMylnIupoBaTh HOBBIE I HHUX CBOMCTBA M Jake J0Ka3aTh HMX. Bce MOMKHO pacnonarath K
CaMOCTOSITEIbBHOMY IIOMCKY M IIOBBIIIATh MHTEpPEC K M3y4deHHIO npeamera. IIpexncraBiss ydammmcs
BO3MOXXHOCTh OCMBICIIUTh CBOMCTBA M HUX JIOKa3aTeJIbCTBA, YYHUTENIb pPa3BUBAET TI'E€OMETPHUYECKYIO
UHTYHIIHIO, 6€3 KOTOPOH HEMBICIMMO TBOPUYECTBO.




Opranu3anyst Ha 3aHATHSAX JOJDKHA HECKOJBKO OTIMYATBCS OT YPOUHOW: YUEHUKY HEOOXOAUMO
JaBaTh BpeMs Ha pa3MBIIUIEHWE, VYYUTh pacCykaarb. B Kypce 3allo)keHa BO3MOXKHOCTH
nuddepeHIMPOBAaHHOTO 00YUYEHUS.

Takum oOpa3om, mporpaMma MpUMEHUMA JUIsl Pa3IHYHBIX TPYII IIKOJIBHUKOB, B TOM YHCJIE, HE
UMEIOIIUX XOPOIIIEH MOArOTOBKH. B 3TOM citydyae, y4uTenb MOXKET CyIUTh TPEOOBAHUS U NPEJIOKUTH B
KauyeCTBE JIOMAIIHUX 33JJaHUI CO3/IaHNue TBOPUYECKUX padoT, IPH 3TOM Y JACTEH pa3BUBACTCS UHTYHUTHBHO-
aCCOIIMAaTUBHOE MBIIICHHE, YTO HECOMHEHHO, TIOMOXKET UM IpH BhimoyHeHHH 3aaannii OI'D. OcHoBHas
GYHKIMS yYUTENs B JTAaHHOM KypC€ COCTOUT B «COMPOBOXKJICHHMY» YyYallerocs B €ro IMO3HaBaTEIbHOMN
JeSITeIbHOCTH, KOPPEKIIMU paHee MOMyYeHHbBIX ydamumucs 3Y H.

Coaepxanue y4e0HOro Kypcea:

1.Yucna, yuciaoBble BbIpaXkeHUs, npoueHTsl. Hatypanbuble uncna. Apudmernueckue IeicTBUs C
HaTypalbHbIMH yHuciamMu. CBOHCTBa apupMETHYECKUX AeWCTBUI. JlemMMOCTh HATypalbHBIX YHCEIL.
Henutenu u xkpatHble uncina. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. [Jenenue ¢ ocratkom. [IpocTeie
yycna. Pa3noxeHue HaTypanbHOro uuciaa Ha npoctele MHoxkuTenu. Haxoxnenne HOK, HOJI.
OObIKHOBEHHBIE JpoOHU, NEHCTBHS € OOBIKHOBEHHBIMU Jpo0sMu. JlecsTHuHble ApoOuM, NEHCTBUS C
JNECITUUHBIMU ApoOsMu. [IpuMeHeHne CBOMCTB A YHpOIIEHUs BblpakeHMH. ToXIeCTBEHHO paBHbIE
BeIpaxkeHus. [IpouenTsl. HaxoxkaeHue MpoLUeHTOB OT YMCIIa U YKCiIa 110 IPOLEHTY.

2. BykBeHHBbIC BBIpaKCHHSA. BBIpakeHHs C NepeMeHHBIMH. TOXIECTBEHHBIE MPEoOpa3OBaHU
BBIPAXCHUM C IEPEMEHHBIMH. 3HAYE€HUE BBIPAXKCHUM ITPU U3BECTHBIX YMCIIOBBIX JAHHBIX IEPEMECHHBIX.

3. IIpeobOpazoBanue BeipakeHUil. DOPMyYIIBI COKPAIIEHHOTO YMHOKEHUS. PanroHansHbie Apo0u.
OpHousneHsl M MHOrouiaeHsl. CTaHIapTHBIA BUJ OAHOWIEHA, MHorowieHa. Koa¢duuuent oxnouseHa.
CreneHp OJIHOWICHA, MHOTOWICHa. JleWcTBHS C OJHOWICHAMH W MHOrOwWIeHamMu. Paszmoxenue
MHOro4JIeHa Ha MHOKUTENU. POpMyIIbl COKpAIIEHHOro YMHOXKeHHs. Crioco0bl pa3io)keHUus: MHOIOUJIeHa
Ha MHOXXUTENU. PanmoHanpHbIe IpoOH U UX CBOMCTBA. JloMyCTHMbIE 3HAYCHHSI TIEPEMEHHBIX. T0XKIAECTBO,
TOKJECTBEHHbIE IPeoOpa3oBaHUsl palMOHAIBHBIX Jpobeil. CTeneHb C LENbIM IOKa3aTeleM H HX
cBoricTBa. KopeHs n-oii cTeneHn, CTENEeHb ¢ PAlMOHAIBHBIM IIOKA3aTeIeM U UX CBOMCTBA.

4.YpaBHeHUs U HepaBeHCTBA. JIMHENHbIE ypaBHEHUS ¢ OJHON nepeMeHHOW. KopeHb ypaBHEHUS.
PaBHOCcunbHble ypaBHeHMs. CHCTEMbl JUHEMHBIX ypaBHEHUH. MeTo/bl pelleHHs CUCTEM YpPaBHEHUM:
HOJICTAHOBKH, METOJ CIOXeHus, rpaguueckuii meron. KagpatHsle ypaBHeHus. HemonHoe kBajapaTHOe
ypaBHeHue. Teopema Buera o kopHsax ypaBHeHusi. HepaBeHcTtBa ¢ onHoi mnepemeHHoi. Cuctema
HepaBeHCTB. MeTo/bl pelIeHus HEPAaBEHCTB M CHUCTEM HEPAaBEHCTB: METOJ HMHTEpPBAIOB, rpaduuecKkuii
METO/.

5. IIporpeccun: apudmMernueckas 1 reoMeTpUUECKasi YUCIOBbIE MOCIEA0BAaTENbHOCTH. Pa3HOCTD
apudmernyeckoil nporpeccun. @opmMyiia n-oro wieHa apugmernyeckoil nporpeccun. opmyna cymmsl N
YJIeHOB apu@mMeTndeckoil mporpeccun. ['eomerpuueckas mporpeccus. 3HaMeHaTelb TeOMETPUYECKOM
nporpeccur. Popmyna n-oro 4jaeHa reoMeTpudeckor mporpeccuu. dopmyna CyMMBI N YICHOB
reomeTpuueckoil mporpeccuu. Cymma 0€CKOHEYHON reOMeTpUYeCKOi POrpeccri.

6. @yukiuun u rpaduxu. I[lonstue ¢ynkumn. dynkuus u apryment. OOnacth omnpeseneHus
¢ynkuuu. Ob6nacte 3HadeHuidl ¢pyHkuuu. I'papux ¢pynkuuu. Hymu gynkuuun. OyHkums, Bo3pacraromas
Ha OTpE3Ke.

Oynkius, yoObiBaromas Ha orpes3ke. JIuHelHas ¢ynkuus u ee cBoictBa. I'padux nuHeiHON
byHknun. YriaoBod ko3dduiment ¢pynkuuu. OOpaTHO mpomnopioHaibHas (QYHKIUS U €€ CBOICTBa.
KBanparuunas ¢pyHkuus u ee cpoiictBa. I'paduk kBagpatuunoi pynkiuu. Crenennas GyHkus. YerHas,
HeueTHas GyHKus. CBONCTBA YETHOM U HEUETHOH cTeneHHbIX GyHKuui. ['paduku cTreneHHbIX QyHKINH.
Urenue rpadukoB GyHKINH.

7. TekcroBble 3agaun. TekcTOBbIE 3ajauM Ha JBUKEHHE M CIIOCOOBI perieHus. TeKCToBble 3a1aun
Ha BBIYMCIEHHE oO0beMa paboThl M CrmocoObl MX pemieHWd. TekcToBble 3anaud Ha TPOLIEHTHOE
coJiep’KaHue BEIIECTB B CIIJIaBaX, CMECSIX U PACTBOPAX, CIIOCOOBI pEIICHHUS .

8. DneMeHTBl CTaTUCTHKU M TeopuH BeposTHocTell. CpenHee apupmeTHyecKoe, pa3Max, MoJa.
Menunana, kak craTucTudeckas xapakrtepuctuka. COOp M TpYNIUPOBKA CTATUCTUYECKUX JaHHBIX.
Metoapl pemieHHsT KOMOWHATOPHBIX 3a4a4: Mepedop BO3MOXHBIX BapHaHTOB, JIEPEBO BApUAHTOB,




npaBwiIo 7yMHOXeHMs. IlepecraHoBkM, pasmelneHus, coderaHus. HadanpHble CBEACHHMsS W3 TEOpUU
BEpOSATHOCTEH. BepoaTHOCTH cimyuyaitHoro coobiTs. CloKeHHE U YMHOKEHHE BEPOSITHOCTEH.

9. TpeyronbHuku. BeicoTa, MenuaHa, CpedHsisl JUHHS TpeyroibHUKa. PaBHOOEIpEHHBI U
PaBHOCTOPOHHUI

TpeyroipHuKku. [Ipu3Haku paBeHCTBA M NOJOOUS TPEYroJIbHUKOB. PerieHue TpeyroibHUKOB.
CymMma yrnoB TpeyroibHuKa. CBOMCTBA MPSMOYTOIbHBIX TpeyroiabHUKOB. Teopema [Iudaropa. Teopema
CHUHYCOB M KOCHHYCOB. HepaBeHcTBO TpeyronbHUKOB. [Inomans TpeyroapHuka.

10. MHoroyrosbHUKU. Bujsl MHOroyrojgsHUKoOB. llapamnenorpamm, ero cBOMCTBa M IPU3HAKH.
[Tnomans napamienorpamma. PoM0, nmpsiMoyronbHMK, kBagpar. Tpaneuus. CpeaHss JIMHUS Tparneluu.
[Inomanes Tpaneuuu. IIpaBuibHbIE MHOTOYTOJIBHUKHU.

11. OxpyxHocTh. KacarenbHasi K OKPY>KHOCTH U €€ CBOMCTBA. LleHTpanbHbI U BIMCAHHBIN YIJIbI.
OKpy’>KHOCTb, OINHCaHHAs OKOJO TpeyrojibHUKa. OKpYKHOCTb, BIUCaHHas B TpeyrosbHUK. JlnnHa
okpyxHocTH. [Imomans kpyra.

12. Pemenue TpeHUPOBOYHBIX BAPHAHTOB U 3aJIaHUI U3 OTKpBITOro OaHka 3aganuii [ 1A-9.

IIporpamma  o0ecrieuuBaeT  JOCTHKEHMEe  CJEIYIOIUMX  Pe3yJbTATOB  OCBOEHUS
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUA:

JUYHOCMHDbLE:

1) chopMUPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, FOTOBHOCTh M CHOCOOHOCTH
o0yyaroIuxcst K caMOpa3BUTHIO U caMO0OOpa30BaHHIO HA OCHOBE MOTHBALMU K OOYUYEHHIO U IIO3HAHUIO,
BBIOOPY JabHEHIIEro oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKU B MHpe Mpodeccuii u npodhecCHOHATBHBIX
HPEANOYTEHUH, 0CO3HAHHOMY HOCTPOEHUIO MHAMBUYAIbHOM 00pa30BaTeNbHOM TPAEKTOPUHU C YUETOM
YCTOMYUBBIX IMO3HABATEIHHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH LEIOCTHOIO MHPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOH NMPaKTHKH,

3) chOpMHPOBAHHOCTh KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYJHUYECTBE CO
CBEpPCTHHKAMHM, CTaplIMMU W MIQJIIMMH, B 00pa3oBaTelbHON, OOLIECTBEHHO IOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;

4) yMeHHWe SICHO, TOYHO, T'PaMOTHO H3JIlaraTh CBOM MBICIIM B YCTHOW M TNHUCHMCHHOW pEYH,
NOHUMAaTh CMBICJI TIOCTaBJIEHHOM 3a/auM, BBICTpAaUBaTh AapryMEHTAllMIO, MPHUBOAMTH TNPUMEPHl U
KOHTPIIPUMEPHI;

5) npencraBiieHHe 0 MaTEMATHYECKOI HayKe Kak cepe YeIOBeUecKoi AesITeNbHOCTH, 00 dTamax
€€ pa3BuUTHs, O €€ 3HAYNMOCTH U1 PA3BUTHS IMBUIIN3ALNY;

6) KPUTHUYHOCTH MBIIUICHUS, YMEHUE PACHO3HABATH JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh TUMOTE3Y OT PaKTa;

7) KpeaTMBHOCTh MBIIUICHUS, HMHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTh TIPH PEIICHUH
anreOpanvecKux 3ajady;

8) yMeHHe KOHTPOJIMPOBATh MPOIIECC M PE3YNIbTAT YICOHOH MaTeMaTH4eCKO! IeSITEIbHOCTH;

9) crmocoOHOCTh K AMOIMOHAIILHOMY BOCIIPHUATHIO MAaTeMaTHYSCKUX OOBEKTOB, 3a/1a4, PELICHUH,
pacCyXICHUMN.

MemanpeomemHuboie:

1) yMeHHe caMOCTOSATEIbHO TUIAHUPOBATh AbTEPHATHBHBIC IMYTH JOCTHKCHUS IIeIei, 0CO3HAHHO
BBIOMpaTh Hanbosee H3PPeKTUBHBIE CITOCOOBI pelIeH s YIeOHBIX U TTO3HABaTEeNbHBIX 3a/1a4;

2) yMeHHE OCYIIECTBISTH KOHTPOJb IO pPE3ylbTaTy M IO CHOCO0y JCWUCTBHS Ha YpPOBHE
IPOM3BOJILHOT'O BHUMAHUS M BHOCUTh HEOOXOIUMBIE KOPPEKTUBBL;

3) yMeHHEe aJeKBaTHO OIICHWBATh MPABUIBHOCTh HJIM OINHOOYHOCTH BBIMOJHEHUS YYEOHOM
3a1auu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

4) 0CO3HaHHOE BIAJICHUC JIOTHYCCKMMHU JCHCTBUSAMH OMNPEACICHUS TOHATHI, 0000IIeHHS,
YCTAQHOBJICHHUSI QAHAJIOTHH, KiIaccH(UKAMM Ha OCHOBE CaMOCTOSTENBHOIO BBIOOpa OCHOBAaHHMHA U
KPUTEPHEB, YCTAHOBJIEHUS POJOBUIOBBIX CBS3€EH;

5) yMeHHe ycTaHABIUBATh IMPHYMHHO-CICIACTBCHHBIC CBSI3U; CTPOHTH JIOTHYECKOE PACCyXKICHHE,
yMO3aKJIt04eHue (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOBI;



6) yMmeHue co3aaBaTh, MPUMEHATh U MPe0OpPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIENI M CXEMBbI JUIsl pellIeHHUs y4eOHBIX U MO3HABATEIbHbIX 33/1a4;

7) yMeHUE OpraHU30BbIBaTh y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JCATEILHOCTD C YUUTEIEM
U CBEPCTHUKAMU: ONPEACTATH LN, pacipenenenne GyHKIUi 1 pojeil yyaCTHUKOB, B3aMMOICHCTBHE U
obmue crmocoObl paboThI, yMEHHE paboTaTh B TPYMIE: HAXOAWTh OOIIEe pelieHue M pa3pelnarhb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3ULIMHI M yu€Ta HHTEPECOB; CIyIIaTh napTHEPa; HOpMyIHpPOBATS,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopMupoBaHHOCTh y4eOHOW | OOIICMOJB30BATEIBCKOW KOMIIETCHTHOCTH B OOJIACTH
UCIOJIb30BaHusl UHHOPMAITMOHHO-KOMMYHUKAMOHHBIX TexHosorui (MKT-komnerenTHOCTH);

9) nepBoHaYaNbHBIC MPEACTABICHUS 00 HJCSIX U O METOJIaX MAaTEMATHUKU KaK 00 YHUBEpPCAIbHOM
A3BbIKE HAYKU M TEXHUKH, O CPEJCTBE MOJCIUPOBAHHUS SIBJICHUN U MPOIIECCOB;

10) ymeHue BUAETh MAaTEMAaTHYECKYKO 3a/lady B KOHTEKCTE IMPOOJIEMHOW CUTyallUd B JIPYTUX
TUCIUILINHAX, B OKPYXKAIOIIEeH KU3HU;

11) yMeHHe HAXOIUTh B PA3IMYHBIX MCTOYHHMKAX HH(OPMALUIO, HEOOXOIUMYIO ISl PEIICHHS
MaTeMaTUYECKUX MPOoOJIeM, U MPEACTaBIATh €€ B MOHATHOW (opMe; MPUHUMAThH PELICHHE B YCIOBHSIX
HETIOJTHOM 1 M30BITOYHOM, TOUHON M BEpOSTHOCTHON HH(opMaImm;

12) ymeHue NOHUMATh M KCIOJIb30BaTh MATEMATHYECKUE CPEACTBA HAIVISTHOCTH (PHCYHKH,
YEepTEKH, CXEMBI U JIp.) I WUTIOCTPALIMH, HHTEPIIPETALIUN, apTyMEHTALUY;

13) yMeHHe BBIIBUTATH TMITOTE3bI MPH PEIICHUN YUeOHBIX 3a/1a4 M MIOHUMAaTh HEOOXOIUMOCTh HUX
IPOBEPKH;

14) ymeHHWe TPUMEHSATh HHAYKTUBHBIE M JCIYKTUBHBIC CIOCOOBI PACCY)KIACHHUH, BHIEThH
pa3IUYHbIE CTPATETUU PELICHMs 3a/1a4;

15) mnoHMMaHHWE CYINIHOCTH aJTOPUTMHUYECKUX TMPEANHCAHMA M yMEHHE JEHCTBOBAaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

16) ymeHHE CaMOCTOSATEIBLHO CTABUTDH IC]IH, BBIOMpPATh M CO31aBaTh aJITOPUTMBI JJISI PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPo0IeM;

17) yMeHuWe MIaHHpOBAaTh U OCYIIECTBISITH JIESITEbHOCTh, HANPABICHHYIO HAa pEIICHUE 3a1ad
HCCJIEIOBATEIBCKOTO XapaKTepa.

Ilpeomemnoie (anzeopa):

1) ymeHue paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPHPOBAHHUE, U3BJICUCHHE HEOOXOMMOMN
WH(POPMAILIMK), TOYHO M TPaMOTHO BBIPaKaTh CBOM MBICIH B YCTHOW W NMHCBMEHHOW PEYH, MPUMEHSSA
MaTeMaTHYECKyl0 TEPMHUHOJOTMIO M CHUMBOJMKY, WCIHOJb30BaTh pa3IUYHbE S3bIKH MaTEeMaTHKH
(coBecHbIN, CUMBOJMYECKUH, Tpaduueckuii), 000CHOBBIBATh CY)KIEHUS, IPOBOANUTH KJIacCU(UKALNIO,
JIOKa3bIBaTh MaTEMAaTUYECKUE YTBEPKACHHUS;

2) BiajcHUe 0a30BBIM MOHSATHHWHBIM allapaToM: HWMETh MPEJCTABJICHHE O 4YHCIe, BJaJCHUE
CUMBOJIBHBIM  SI3bIKOM ~ anreOpbl, 3HAHHWE JJIEMEHTApHBIX  (YHKIMOHAJIBHBIX  3aBUCUMOCTEH,
(dbopMupOBaHUE NPEICTABIECHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHUPE U O PA3IUYHBIX
crioco0ax ux u3ydeHust, 00 0COOEHHOCTSIX BBIBOJOB M MPOIHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBITIONHATH alnredpandeckue npeodpa3oBaHus PalMOHATBHBIX BBIPAKCHUH, TPUMEHSTh
UX JUIA pelleHus y4eOHBIX; MaTeMaTHMYeCKHX 3ajJad M 3aJlad, BO3HUKAIOIIMX B CMEXHBIX Y4eOHBIX
npeaMeTax;

4) yMeHHE TIOJIb30BAThCS MaTeMaTHYeCKUMH (OpMylIaMH M CaMOCTOSTENILHO COCTaBIIATh
(bopMyIIbl 3aBUCUMOCTEN MEXy BETHYMHAMU HAa OCHOBE 00OOIIEHMS YaCTHBIX CITy4aeB M SKCIIEPUMEHTA;

5) yMeHue pemarh JMHEWHbIC M KBaJpaTHbIC YPAaBHEHUS U HEPABCHCTBA, a TAKIKE TMPUBOJMMBIC K
HUM ypaBHEHUS, HEPABEHCTBA, CHUCTEMBI, NMPUMEHATh IpadUyecKue MpeCTaBICHUs IJs pelIeHus u
UCCIIEIOBaHMs YpaBHEHHH, HEPaBEHCTB, CUCTEM; IPUMEHSTh MTOJyYeHHbIE YMEHUS IS PELICHUs 3a7a4 U3
MaTeMaTHKH, CMEXXHBIX TIPEJIMETOB, IPAKTUKH;

6) oBiasieHHe CHCTEMOW (YHKIMOHAIBHBIX IMOHATUH, (QYHKIIMOHAJIBHBIM S3bIKOM U CUMBOJIHKOM,
yMEeHHME CTpOouTh Tpabuku (YHKUMN, ONUCHIBATH WX CBOWCTBA, MCMOJIb30BaTh (PYHKIIMOHAIBHO-
rpadpuyecKkue TpeICTaBICHUS Uil OINUCAaHMA M aHalu3a MaTeMaTU4YeCKMX 3aJad M peajbHbIX
3aBHCHMOCTEIA;



7) oBiaJeHHE OCHOBHBIMH CIIOCOOAMH TPEICTABICHUS W aHAlW3a CTATUCTUYECKUX JAHHBIX;
YMCHHUC pCUIATH 3aa4U Ha HAXOXKACHUC YaCTOTLI U BEPOATHOCTU CJIy‘{aP'IHBIX COGBITI/Ifl;

8) YMCHHUC MNPUMCHATHL H3YUCHHBIC NOHATHA, PC3YJIbTAaTbl U MCTOJbI IMPU PCUHICHHUH 3adad U3
PA3IMYHBIX pa3AC]IOB KypCa, B TOM YHCJIC 3aJa4, HC CBOAAIIUXCA K HECIIOCPCACTBCHHOMY IPUMCHCHHIO
U3BECTHBIX aITOPUTMOB.

IlIpeomemmnowie (2eomempus):

1. oBnameHue 0a30BBIM MOHATHHHBIM amIapaToM II0 OCHOBHBIM pa3feiaM COJCpKaHUS;
npecTaBieHne 00 OCHOBHBIX M3Y4YaeMbIX MOHATHSAX (YHMCIIO, TeoMeTpuyeckas (purypa) Kak BaKHEUIIUX
MaTCMAaTUYCCKUX MOJCIIAX, IMTO3BOJIAIOIUX OMMUCBIBATh U U3YUATh PCAJIbHBIC IMTPOLCCCHI U ABJICHUA,

2. yMeHHe paboTaTh C FEOMETPUUECKIM TEKCTOM (aHAIM3UPOBAThH, U3BJIEKAThH

HeoOXoMuMYyH0 HWH(OPMANHIO), TOYHO M TPAMOTHO BBIPAXKATh CBOM MBICIM B YCTHOU U
MUCbMEHHOW pe4Yd C MPUMEHEHHEM MaTeMaTU4YeCKOW TEPMUHOJIOTUU W CHMBOJIMKH, HCIOJIb30BaTh
Pa3IUYHBIE S3BIKM MAaTEMATUKH, IPOBOIUTH KIACCH(PUKAIINH, JTOTHUECKHE 000CHOBAHUS, TOKA3aTEIhCTBA
MaTeMaTUYECKUX YTBEPKICHUII;

3. OBJIaZICHUC HABbIKaMH YCTHBIX, IMCbMCHHBIX, MTHCTPYMCHTAJIbHBIX BbI‘IHCJICHHfI;

4. oBJaJIcHUE TE€OMETPUUECKUM SI3bIKOM, YMEHHE UCIIOJIb30BATh €r0 JJIsl OMCaHUs

MIPEAMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTHE MTPOCTPAHCTBEHHBIX MPEICTABICHUN 1

M300pa3uTeIbHBIX YMEHHH, IPUOOpETEHIE HABBIKOB TEOMETPUUYECKUX TOCTPOCHHIA;

5. YCBOGHHE CHCTEeMAaTHYECKHMX 3HAHMH O IUIOCKMX (UTypaX UM WX CBOWMCTBAX, a TaKXke Ha
HATJSJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAaX, YMEHHUE MPUMEHSATh CUCTEMATHUECKUE
SHAHUA O HUX IJId PCIICHUA TCOMCTPHUYCCKUX U IMMPAKTUYCCKUX 3aaaY;

6. ymMeHHe U3MEpATh [UIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, HCIOJB30BaTh (OPMYNbI st
HAXOXKJICHUS IEPUMETPOB T€OMETPHUECKUX (UTYD (TPEYTrONbHUKA);

7. yMeHHE TPUMEHSATh U3yYEHHBIC TMOHSATHUS, PE3YylbTaTbl, METOAbl Ui pEIICHUs 3aaa4y
IMMPAKTUYCCKOr'o XapakTepa M 3aJad U3 CMCKHBIX JUCHUIIIMH C HCIIOJbB30BAHUC IIPpHU H€O6XOIII/IMOCTI/I
CIIPABOYHBIX MAaTEPHAIIOB, KAIBKYJISATOPA, KOMIIBIOTEPA.

I[lnanupyemMble pe3yabTaThbl U3y4YeHUS KYPC aJaredpbl:

PAIIMOHAJIBHBIE UMCJIA

Buinycknux nayuumes:

1) moHMMaTh 0OCOOEHHOCTH JIECATHYHON CHCTEMBI CUMCIIEHUS,

2) BIaeTh MOHITUSAMH, CBSI3aHHBIMH C JICTHMOCTBIO HATYPATbHBIX YKCEI;

3) BhIpa)kaTh YKCiIa B OKBUBAJICHTHBIX (hopMax, BIOMpas HanOoJIee MOIXOASAIIYIO B 3aBUCMOCTH
OT KOHKPETHOM CUTYyaluu;

4) cpaBHUBATh U YIIOPSIOUYMBATH PAIIMOHAIbHBIC YHCIIA;

5) BBITIOJIHATH BHIYUCICHHUS C PAIIMOHATBHBIMHU YUCIAMH, COUETast YCTHBIC U TUCbMEHHBIE TIPUEMBI
BBIYMCIICHUM, IPUMEHSATh KAJBKYIISITOP;

6) MCIoIb30BaTh MOHATHS U YMEHUS, CBA3aHHBIC C TPOMOPIIMOHATBHOCTHIO BEJIMYKH, MPOIICHTAMU
B XOJE PEIICHUS MaTeMaTHYECKHX 3a7ad M 3aJa4 U3 CMEXKHBIX MPEIMETOB, BBINOJHITH HECIOMXKHBIE
MIPAKTUYECKUE PACUETHI.

Buinycknuxk nonyuum 6o3moorcnocms.

1) MO3HAKOMHUTHCS C MO3UITMOHHBIMU CHCTEMaMH CUMCIICHHS] OCHOBAHUSIMH, OTIHYHbIME OT 10;

2) yriayOuTh U pa3BUTh MPEICTABICHHS O HATYPAIbHBIX YMCIaX ¥ CBOWCTBAX JCITMMOCTH,

3) Hay4HuTHCS HCIOJIB30BaTh MPHEMBI, PAIMOHAIM3MPYIONIHNE BBIUYUCICHUS, MPHOOpECTH
MPUBBIYKY KOHTPOJMPOBATH BHIYUCIICHHS, BEIOUPAs TIOAXOJISIINM JIJIsT CUTYaIllUH CIIOCO0.

I[EﬁCTBHTEHbeIE YUCIIA

Buinycknux nayuumcs:

1) ucnonp30BaTh HaAYAILHBIC IPEICTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIT;

2) BIIAJIETh MOHATHEM KBAJAPATHOTO KOPHSI, IPUMEHSThH €r0 BEIYHCICHHUSX.

Buinycknux nonyuum 6o3mooicnocme.

1) pa3BUTH MPEACTABICHHUE O YKHCJIC U YUCIOBBIX CHCTEMAaX OT HATYyPalbHBIX JI0 JCHCTBUTEIBHBIX
YHUCEIT; O POJIA BBIUUCICHUH B YEJIOBEYECKON IPAKTHUKE;



2) pa3BUTh U YrIyOUTh 3HAHHS O JCCATHYHOMN 3aKMCH JACHCTBUTEIBHBIX YHCE (TIEPHOANICCKUE U
HETEepUOHUECKUE Tpoon).

N3MEPEHU A, ITPUBJINKEHW S, OLTEHKUA

Buinycknuux nayuumecsi:

1. wucnonb3oBaTh B XOJE peElICHUS 3aJad dJIEMEHTapHbIe TMPEICTABICHUS, CBS3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BETUYHH.

Buinyckuux nonyuum 603mM0x4cHOCb:

1) NOHATH, YTO YHMCIIOBBIC MAHHBIC, KOTOPBIC HCIOJB3YIOTCSA U XapaKTEPUCTUKH OOBEKTOB
OKPY’KAIOIIEero MUpA, SIBJSIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMU, YTO MO 3aMUCU MPUOIMKEHHBIX
3HAUEHUH, COAEpKAMUXCSI B HMHPOPMANMOHHBIX HMCTOYHHMKAX, MOXHO CYAHTh O TOTPEITHOCTH
PUOHKCHNUS,

2) TOHATh, YTO TOTrPEIIHOCTh pE3yJibTaTa BBIYUCICHUN JIOJDKHA OBITH COM3MEpUMa ¢
MOTPEIIHOCThIO HCXO/IHBIX JaHHBIX.

AJITEBPAMYECKUE BbIPAXKEHU A

Buvinyckuux nayuumcsi:

1) BiageTh MOHATHSIMH «TOXKICCTBO», «TOXKICCTBEHHOE IpeoOpa3oBaHUE», peliaTh 3ajayH,
coJieprkainire OyKBeHHBbIE JaHHbIE; paboTaTh ¢ hopMyliaMu;

2) BBINOJHATH MPEOOPA30BaHUsT BBIPAKCHUMN, COMEPKAIIMX CTEICHH C ISJIBIMH MTOKA3aTeIIMU H
KBaJIpaTHbIE KOPHU;

3) BBIMOJIHATH TOXK/ICCTBEHHBIC MPEOOPa30BaHKS PAllMOHATBHBIX BHIPAKCHUH HA OCHOBE MTPABHJI
NEICTBUI HAaJl MHOTOYWICHAMHU U aJIreOpanvdecKuMH Ipo0siMu;

4) BBIMOJHATH PA3JI0KEHUE MHOTOYWICHOB HA MHOXKHTEITH.

Buvinyckuux nonyuum 603M04CHOCb:

1) HayuuThCS BBIMOJHATH MHOTOIIATOBBIC TMPEOOPA30BaHMS PAIIMOHATIBHBIX  BBIPAKCHUH,
MPUMEHSIS ITUPOKUNA HAOOP CIIOCOOOB U MPUEMOB;

2) IpUMEHSTHh TOXICCTBEHHBIC MPEOOpa3oBaHUs ISl PELICHHS 3a7ad M3 Pa3InYHbIX Pa3eiioB
Kypca (HampuMmep, Uk HaX0KICHHsI HanOObIIIer0/HAaNMEHbIIIEr0 3HAYCHHSI BBIPDAKEHUS).

YPABHEHUA

Buvinyckuux nayuumesi:

1) pemiath OCHOBHBIC BHIBI PAI[HOHAIBHBIX YPABHEHHH C OJHOW NMEPEMEHHOM, CHCTEMBI JABYX
YpaBHEHUH C ABYMS IEPEMEHHBIMU;

2) MOHMMATh ypaBHEHHE KaK BAKHEUIIIYIO MATEMATHIECKYIO MOJICITb IS OTTUCAHUS U H3YYICHHUSI
Pa3HOOOPa3HBIX pealbHBIX CHUTYAIHHA, PEIIaTh TEKCTOBEIC 3314 aJireOpandecKiuM METOJIOM;

3) mpuMeHsTh rpadUuecKre MPEACTaBICHUS I WCCICIOBAHUS YPaBHEHHUH, MCCIICIOBAHUSA U
pEIICHUS CUCTEM YPaBHEHHH C JBYMS ITEPEMECHHBIMHU.

Buvinyckuux nonyuum 603mM0oxicHOCHb:

4) oBnaseTh CHCIHMAIBHBIME MPHUEMAMHU pEIICHUS YPaBHEHUH W CHCTEM YpPaBHEHHH; YBEPEHHO
NPUMEHSTh amnmnapaT YpaBHEHHM Ui pelIeHUs pa3HOOOpa3HBIX 3aJady M3 MAaTeMaTHUKU, CMEKHBIX
MIPEIMETOB, TTPAKTUKH;

5) npumeHsTh rpaduuecKue MPeJACTaBICHUS IS UCCICIOBAHUS YPABHEHHI, CHCTEM YpPaBHEHUH,
cojiepxkamux OyKBeHHbIC KOA(DPHUITUEHTHI.

HEPABEHCTBA

Buinycknux nayuumecsi:

1) moHUMaTh U MPUMEHSATH TEPMHHOJIOTHIO U CHMBOJIUKY, CB3aHHBIE C OTHOIIIEHHEM HEPaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

2) peuiath JUHEHHBIE HEPABCHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI; PEIlaTh KBaJpaTHbIC
HEPABEHCTBA C OMOPOH Ha rpaduueckue mpeCTaBICHHUS,

3) IpUMEHSITh anmapat HepaBEeHCTB JIJIs PEIICHUS 3a/1a4 U3 Pa3IMuHBIX pa3zeioB Kypca.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMbCAL:

1) pasHOOOpa3HbIM TpuUEMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPHMEHATH arrmapar
HEPAaBEHCTB ISl PELIEHUS Pa3HOOOpPAa3HBIX MAaTeMaTHYECKUX 33/ady U 3aJad M3 CMEXHBIX IPEIMETOB,
MPAKTUKH;



2) IPUMEHSATH rpadHYecKue MPEACTaBICHHS Ul UCCIICI0BaHHS HEPABEHCTB, CHCTEM HEPaBCHCTB,
coJiepKaix OyKBeHHbIE KO3()(DUITUSHTBI.

OCHOBHBIE ITOHATH . YACIJIOBBIE @YHKINA

Buinycknuk nayuumcs:

1) moHUMaTh M UCIOJIB30BATh (DYHKIUOHAJIBHBIC MOHATHS U S3bIK (TEPMHHBI, CUMBOJIMYECKHE
0003HAYCHHS);

2) cTpouTh rpadKH JIEMEHTApHBIX (DYHKIHMNA; MCCIEIOBaTh CBOWCTBA YMCIOBBIX (YHKLIHUI Ha
OCHOBE M3Y4EHUS MMOBEICHUS UX TPaPHKOB;

3) moHuMaTh (QYHKIMIO KaK BaKHEHIIYIO MAaTeMaTHYECKYIO MOJEINb JUIS OMUCAHHS IPOLECCOB H
SBIICHUH OKPY)KAIOLIET0 MHpa, MPUMEHATh (YHKIMOHAIBHBIM SI3BIK JUIS OINUCAHUA W HCCIEIOBAHHS
3aBUCUMOCTEH MEXy GU3NYECKMMHU BEIUYMHAMHU.

BoinycKHUK noiyuum 603MOACHOCHb HAYYUMbCAL

1) mpoBOAMTH HCCIICNOBaHMS, CBSI3aHHBIC C HM3YYCHHEM CBOWCTB (DYHKLHUI, B TOM 4YHCIE C
UCTIOJIb30BAaHUEM KOMIIBIOTEPa; Ha OCHOBE Ipa)MKOB M3YYEHHBIX (YHKIHMHA CTPOUTH 0OJee CIOXKHBIE
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTHIMIY TOUKaMH U T. I1.);

2) UCHOJIb30BaTh (DYHKIMOHAIBHBIC MPEACTABICHUS M CBONCTBA (YHKIMH Ui pELICHUS
MaTeMaTHUYECKUX 3aJa4u U3 pa3IMuHbIX pa3zeioB Kypca.

YUCJIOBBIE ITOCJIEAOBATEJIBHOCTU

Buinycknux nayyumcs:

1) mnoHMMaTh M HCIOJIb30BAaTh S3bIK IOCJICIOBATCILHOCTEH (TEPMUHBI, CHMBOJIMYCCKHUEC
0003HaYCHHS );

2) npUMEHSTH (OPMYJIbI, CBS3aHHBIC C apU(PMETHUYCCKOW M TeOMETPUYECCKON MPOTPECCHSIMH, U
anmnapar, cOpMHPOBAHHBIA MIPU U3YUYEHUH JIPYTHX Pa3[esIoB Kypca, K PEIICHHIO 33/1a4, B TOM YHUCIE C
KOHTEKCTOM U3 PEaJbHOM KU3HU.

Buinycknux nouyuum 603M04CHOCb HAYYUMbCAL:

1) pemarth KOMOMHHUPOBAHHBIC 3aJIa4M C MPUMEHEHUEM (HOPMYI N-TO YICHa U CyMMbI MEPBBIX N
YJIEHOB apU(METUYECKONH U IeOMETPUYECKON Mporpeccuii, MpUMeHss MPU 3TOM amnapar ypaBHEHUH U
HEpaBEHCTB;

2) MOHMMATh APUPMETHYECKYI0 U T'€OMETPUYECKYI0 MPOTPecCHH Kak (YHKIIMH HATypalbHOTO
apryMEHTa; CBS3BIBaTh apH(PMETHUYECKYIO NPOTPECCHIO C JIMHEHHBIM POCTOM, T€OMETPHUECKYID — C
9KCHOHEHIMAIBHBIM POCTOM.

OIIMCATEJIbHAS CTATUCTUKA

BoinyckHux Hayuumcs ucnois308ame npocmetiuiue cnocoosl

NPeoOCmasieHus U aHaIUu3a CMmamucmui4eckux OaHHbIX.

BEITYCKHUK TIOJTYYUT BO3MOYKHOCTH TPHUOOPECTH IEPBOHAYAIBHBIN OMBIT OpraHu3amuud coopa
JAHHBIX MPHU MPOBEJCHUM ONpPOCa OOLIECTBEHHOTO MHEHHS, OCYLIECTBIATh UX aHAIM3, NMPEICTaBIATH
pe3yabTaThI OMPOCa B BUIE TAOIHIIBI, THATPAMMBI.

CJIVUAUHBIE COBLITUSA U BEPOSITHOCTD

Bvinycknux nayuumcs HaX0IUTh OTHOCUTEIHHYIO YaCTOTY M BEPOSITHOCTH CITyYaHOTO COOBITHSL.

Buvinycknux nonyuum BO3MOXKHOCTb TPUOOPECTH OIBIT MPOBEACHUS CITyYalHbIX SKCIIEPUMEHTOB, B
TOM YHCJIE€ C TIOMOIIHI0 KOMITBIOTEPHOTO MOJETHPOBAHNUS, HHTEPIIPETAIIUH UX PE3yThTAaTOB.

KOMBMHATOPHKA

BuinyckHux Hayuumcs penatb KOMOMHATOPHBIC 33/1a4M HA HAaXOXKIEHHE YHCIa OOBEKTOB HITH
KOMOMHAIIUI.

Bvinycknuk nomyuum 603MONCHOCMb HAYYUMbCS HEKOMOPLIM CNeYUATbHLIM NPUEMAM peuleHUs
KOMOUHAMOPHBIX 3A0aH.

ILnanupyemMble pe3yabTaThl H3yYeHHUs KYpca reoMeTpuu:

«Harnsaaas reomMeTpusi»

Buinycknuk nayuumecs:

. pacrio3HaBaTh Ha YepTeKaxX, PUCYHKAX, MOJIENIAX U B OKPYKAIOLIEM MHUpPE IUIOCKHE U
IIPOCTPaHCTBEHHBIE T€OMETPUYECKHE (QUTYPHI ;

. pacrio3HaBaTh BUABI YTJI0B, BUJIbI TPEYTOIHUKOB, BU/IbI YETHIPEX YT OJIbHUKOB;




. OTIPECIIATH 0 YePTEHKY (PUTYPHI €€ mapaMeTpsl (JIITMHA OTpe3Ka, rpalyCHas Mepa yria,

. DJIEMEHTHI TPEYTOJIbHHUKA, IEPUMETP TPEYTOJIbHUKA U T.11.);

. pacro3HaBaTh pPa3BepTKH Kyba, MPSMOYTOJIBHOTO MapajuieNieluIeia, MPaBHILHOM
MUPAMHUIBI, WIHHIPA U KOHYCA;

NOAYUUM BO3MOINCHOCHIb UCNONIL308AMb NPUOOPEMEHHble 3HANHUSL U YMEHUs. 8 NPAKMU4eCKOoll
0essmenbHOCMU U NOBCEOHEBHO HCUZHU IS

. yrayOeHus U pa3BUTHS MPEACTABICHHUH O MIIOCKUX U IPOCTPAHCTBEHHBIX

. reoMeTpuuecKkux (urypax (Touka, mpsMas, OTpe3oK, Jy4, yroj, TPeyrolbHUK,

. OKPYKHOCTB, 11ap, chepa, napajuiesaenune, npusma u ap.);

. IPUMEHEHHUS TIOHATUS PA3BEPTKU JUIsl BHIIIOJHEHMSI IPAKTUYECKUX PACUETOB.

. BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTYp, COCTABIECHHBIX W3

IPAMOYTOJIBHOTO Napajule/IeuIe .

«["eomerpuueckue Gurypsn»

HAYYUMCA:

. [OJIb30BAThCS SI3BIKOM T'€OMETPUU JIJIsl OIMMCAHUS MPEAMETOB OKPYXKAIOLIEro MUpa M UX
B3aMMHOTI'O PACIIOJIOKEHMUS,;

. pacno3HaBaThb M M300pakaTh Ha 4yepTeX axX U PUCYHKAX IeOMETpUuYecKue (pUrypel U Hx
KOH(pUrypaluy;

. HAXOJUTh 3HAYEHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (DUI'Yp M MX OTHOIIEHMS, PaTyCHYIO
mepy yrioB ot 0 10 , mpuMeHsist onpeAeNeHHsI, CBOWCTBA U IPU3HAKH (DUTYDP U UX DIIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, CpPaBHEHUE, [10]1001€, CAMMETPHIO, TOBOPOT, apajlIe/IbHBINA IIEpeHoc);

. pemath 3ajauyd Ha JI0Ka3aTeabCTBO, ONUPAsChb Ha HW3YYEHHblE CBOMCTBAa Guryp u
OTHOLICHUH MEXy HUMU U IPUMEHSSI H3YYCHHbBIE METOABI JOKA3aTEIbCTB;

. pemarh OpocTeilive 3agauyd  Ha I[IOCTPOEHHME, INPUMEHSS OCHOBHBIE aAJITOPUTMBI
IIOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U JTMHEUKH;

. pemarh NpocTeiine MIaHUMETPUYECKUE 33a4 B IPOCTPAHCTBE;

noxyuyum 603MOIHCHOCNb UCHOTIb306ANb I’lpu06p€m€HHbl€ 3HAHUA U YMEHUA 6 npaKmulteCKoﬁ
0essmenbHOCmU U NOBCEOHEBHOU HCUZHU JJI:

. OBJIAICHHS. METOJAaMHU DPEIICHMS 3a1a4 Ha BBIYMCIICHHUS U JO0Ka3aTeNIbCTBA: METOIOM OT
IPOTUBHOT0, METOJIOM MOJ00US, METOJOM Iepedopa BapuaHTOB, METOJOM F€OMETPHUUECKHUX MECT TOUEK;

. IPUOOPETEHUS OIbITa IPUMEHEHUS alre0panuyeckoro 1 TpPUroHOMETPUUYECKOTo anmnapara u
UIEN ABUKEHUS IIPU PELICHUN T€OMETPUYECKUX 3a/1a4;

. OBJIQJICHUS TPAJULIMOHHON CXEMOM PEIICHHs 3a4a49 Ha IOCTPOEHUE C IIOMOLIBIO HUPKYIIS U
JIMHEUKH: aHaJIU3, [IOCTPOCHUE, T0KA3aTEIbCTBO U UCCIIEA0OBAHUE;

. HAy4YUTCs peliaTh 3aJ1a4y Ha IOCTPOEHUE METOAOM MOJI00MS U METOJIOM

. F€OMETPUYECKOr0 MECTA TOUYEK;

. PUOOPETEHNUS OIBITA UCCIIEOBAHMS CBOMCTB IUIAHUMETPUUYECKUX (PUTYp C MOMOIIBIO

KOMIIBIOTCPHBIX IPOTpaMM.
((I/ISMeDeHI/Ie TCOMCTPHYCCKHX BECJIUYNH»

HAYYUMCA:

. HCIIOJIb30BaTh CBOMCTBA M3MEPEHMS JJIMH, IUIOMIAJed M YIJoB MpU PEHICHWH 3334 Ha
HaXO0X/IEHUE JJIMHBI OTPe3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH OKPY>KHOCTH, I'PayCHON MEpHI yria;

. BBIUMCIIATH IJIOLIAAN TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, TApaljIeIorPaMMOB,

. Tpaneuui, KpyroB U CEKTOPOB;

. BBIUNCIIATH IEPUMETPBI TPEYTOJIbHUKOB;

. pelaTh 3aJauy Ha 1I0Ka3aTeIbCTBO C UCIOIb30BAHNEM ITPU3HAKOB PAaBEHCTBA

. TPEYroJIbHUKOB U MPU3HAKOB MAPAIIIEIBHOCTH MPSAMBIX, (popMy: miomaaen puryp;

. pelaTe NPAaKTUYECKUE 3aJauyd, CBSA3AHHBIE HAXOKIECHUEM TIE€OMETPUYECKHX BEIUYHH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPAaBOYHUKU U TEXHUYECKUE CPECTBA);

. pemath 3aJa4d Ha JIOKa3aTeJIbCTBA C MCIIOJIb30BAaHMEM (DOPMYI JUIMHBI OKPYXHOCTH H

JUIMHBI YT OKPY)KHOCTH, GopMyl Mjowmaae ¢uryp, MOIYYUT BO3MOXKHOCTb HCIIOIb30BATh
nproOpeTeHHbIE 3HAaHUA U YMEHHUS B IPAKTUYECKOH IEeATETbHOCTH U IOBCEAHEBHOM KU3HH JUIA:



. BBIUMCJICHHSI TPAyCHBIX MEP YIJIOB TPEYTOJIbHUKA U IEPUMETPOB TPEYTOJIHbHUKOB;

. BBIUMCIIATH IUIOMAAU (UTYp, COCTAaBICHHBIX W3 JBYX WM 0ojiee MPSIMOYTOJbLHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEeKTOpa;

. BBIUMCIIATH IJIOLAJAN MHOTOYTOJIbHUKOB HCIIOIb3Yys OTHOLICHHS U PABHOCOCTABICHHOCTH;

. PUOOPETEHUS OIbITa IPUMEHEHUS alreOpandyeckoro 1 TPUrOHOMETPUYECKOro anrmapara u

WJIeW IBUKEHUS MPU PELICHUH 3a]1a4 HA BHIYMCIICHHUE.
« KoopuHaTei»
Buvinycknuk nayuumces:
. BBIYHUCIIATh JUIMHY OTpPE3Ka IO KOOpAMHATaM €ro KOHIIOB; BBIUUCIATH KOOPIMHATHI
CepeMHbI OTPE3KA;
. HCII0JIb30BaTh KOOPAMHATHBINA METO/ 111 U3YYEHUS CBOMCTB MPSIMBIX U
OKPY’KHOCTEH.
Buvinycknux nomyuum 603modicHocmy:
. OBJIAJIETh KOOPAMHATHBIM METOJIOM PELIECHHUS 33J1a4 HAa BBIUUCICHUE U
JI0Ka3aTeJIbCTBO
. pUOOPECTH OIBIT UCTIOIB30BAHMS KOMITBIOTEPHBIX ITPOTpamMM JIJIsl aHAIIU3a
YaCTHBIX CIIy4aeB B3aUMHOTI'O PACIOI0KEHHS OKPYKHOCTEH U MPSAMBIX;
. MPUOOPECTH OMBIT BHITOIHEHUS IPOEKTOB HA TeMy « [IpuMeneHue
KOOPJMHATHOI'O METOJa MPU PELICHUH 33]a4 HAa BBIUMCICHUE U
JIOKa3aTeIIbCTBO.
« BekTopsi»
Buvinycknux nayuumces:

. onepupoBarb € BCKTOpaAMH; HAXOAUTb CYMMY U PA3HOCTb [JBYX BCKTOPOB, 3aJdHHBIX
TCOMECTPHUICCKHU, HAXOAUTH BEKTOD, paBHHﬁ MMPOU3BCACHUIO 3aJIAHHOT'O BEKTOpPA HA YHCTO,
. HaxXo4uThb JIA BEKTOPOB, 3aIaHHBIX KOOpAWHATAMU: AJIMHY BEKTOpA, KOOPAWHATBI CYMMBbI

PAa3SHOCTHU ABYX U Ooitee BCKTOPOB, KOOPAHWHATHBI NPOU3IBCACHHA BCKTOPOB HA 4YMUCIIO, NPUMCHAA IIPHU
HCO6XO)II/IMOCTI/I CO‘ICT&TCJ’ILHLII\/’I, HCpGMCCTHTCJ’IBHLIﬁ n paCHpeI[eJII/ITeJ'ILHLII\/’I 3aKOHBI,

o BBIUYUCIIATE CKAJAPHOEC MPOU3IBCACHHUE BCKTOPOB, HAXOAWTH YroJl MCXKIAY BEKTOPAMH,
YCTAaHABJIIMBATDb NNECPICHAUKYIIIDHOCTD IIPSAMBIX.

Bbll’lyCKHuK noJjiydunt 603MOICHOCMb.!

. OBJIAJIETh BEKTOPHBIM METOJOM /ULl PEIICHMS 3a]ja4 HAa BBIYUCIICHUE U
JI0Ka3aTeNbCTBO;
. IPUOOPECTU OIBIT BBHIMOJHEHUS MPOEKTOB HAa TeMy « lIpuMeHeHHe BEKTOPHOTO METOoAa

IIpU pCHICHUH 3a/1a4 Ha BBIYUCIICHUC U JOKA3aTCIILCTBO».
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