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IMosicHUTEIbHAS 3aIIHCKA

OCHOBHOM TOCYIapCTBEHHBIN SK3aMeH — 3TO IIepBoe Cephe3HOoe HCIBITaHue A ofydarommxed 9-x
knaccoB. OT ee pe3yIbTaTOB 3aBUCHUT 3auncienue B 10-# xrace o BEIOpaHHOMY NPOQUIIO JalbHEHIIEro
o0yueHH4.

TToAroToBKa K OCHOBHOMY FOCYIAPCTBEHHOMY 9K3aMEHY SBISICTCS ODHOH M3 OCHOBHBEIX IPOOIEM
BEITyCKHHKOB 9 Kkiacca. [1o cBoeit cytu OI'D sBngeTcs cBoeoOpasHOH MPOBEPKOH 3HAHMH, COLHANBHOMN K
TICHXOIOTHYECKOH TOTOBHOCTH INKOJBHHKOB K TIOCTOSHHO MEHSIONIMMCS YCJIOBHAM COBPEMEHHOH
pealbHOCTH. B 9TOM CBSI3M, ICHXONOTHYECKAs YCTONUMBOCTD IIKONBHUKOB SBJIIETCS OMHOH U3 OCHOBHBIX
XapakTEPHCTHK, CIOCODOCTBYIONIX yCIIeITHOM arTecTanuu B popme OI'D.

ITonrotorka k OI'D, Kak MpaBWIO, MOCST Ha NPOTSUKSHHH IOCHIENHUX JIeT 0oO0ydeHMs. YUHTeNsd
CTaparoTes MOArOTOBUTE LIKOJIBHUKOB C NOMOIIBIO 3a1aHuH B GopMe TECTOB, MONONHATENBHBIX 3aHITHH.
Bce HampapieHo HA JOCTH/KEHHE IIOCTABIEHHOH HenH — yenemno# caaun OI'D. Ho cTenens TpeBOXKHOCTH,
HaIpsOKEHHST Y BBITYCKHMKOB HE CHMJKaercs. B CBOIO Ouepenb, IOBBIIIEHHBIA YPOBEHb TPEBOTH Ha
5K3aMeHE TIPMBOAMT K [Je30praHH3aldK eATeNbHOCTH, CHIDKCHHIO KOHIEHTpAllid BHHMAaHH,
paboTtocmocobrocTH. TpeBora — 5T0 BeckMa 3HeproeMkoe 3anatre. YeM Oonbine peOCHOK TPEBOKHUTCS, TEM
MEHBIIIE CHJI ¥ HEro ocTraeTcs Ha yueOHYIO AesITeIbHOCT

COBEpIIEHHO OYEBHMIHO, 9TO Iepef IICHXONOraMH, HeJaroraMH H POIMTENAMH BCTaeT IpobieMa
OXpPaHBI MCHXHYECKOTO 3/10POBbsl ITKOIBHUKOB, [T PEIIEHHs KOTOPO# HeoOX0oauMa IIpolyMaHHas CHCTeMa
MEpOIIPHATHH, MPEIyCMaTPHBAIONIAs COo3TaHHe CTa0HIIBHOM 6JarompuATHOM aTMoc(hepsl, yMEHbIICHHE
BEPOSTHOCTH BO3HUKHOBEHHSI CTPECCOBBIX CHTYallWi ¥ IOBHINCHHE (QYHKIHMOHAIBHBIX BO3MOIKHOCTEH
IMKOJIBHUKOB.

IMporenypa npoxoskacaus OI'D — neATeNbHOCTL CIIOXKHAS, OTIHYAIOIIAACsS OT IPUBEMHOTO OIBITA
YUEHHKOB ¥ TpEIBABNIAIOMAs 0coOble TPeGOBAaHHS K YPOBHIO Da3BUTHs INCHXHYeCKHX (QyHKIuH. Ota
TpoIelypa BO MHOIOM MMEET HHHOBAILIHOHHEI JUTA NOJPOCTKOB XapakTep, YTO MOXKET SBUTHCS IPUIHHOU
3HAYMUTENEHBIX TPYIHOCTEH Ha SK3aMEHeE.

[To pe3ynpTaTaM TECTHPOBaHMS, HauboNee 3HAUMMBIMH IIPUYMHAMH BOJIHCHMS BBIITYCKHUKOB
SIBIISIFOTCA:

- COMHEHHE B IIOJIHOTE ¥ IIPOYHOCTH 3HAHUH;

- COMHEHHE B COOCTBEHHEIX CIIOCOOHOCTAX: YMEHHE aHaJIM3MPOBaTh, KOHIIEHTPUPOBATE M PACIIPEICIATE
BHUMAaHUE;

- IcuXO(U3UUECKHe U IMIHOCTHRIE 0COOEHHOCTH: OBICTpas yTOMIIIEMOCTD, TPEBOKHOCTE, HEYBEPEHHOCTD
B cebe:

- CTpecc He3HaKOMOM CHTyallHH;

- CTPECC OTBETCTBEHHOCTH II€PE]] POOUTEIAMH H IIKOJIOH.

OnHa M3 TJABHBIX MPHYMH MPEIIK3aMEHAIMOHHOIO CTpecca - CHUTyallus HeOonpeleIeHHOCTH.
3a6aroBpeMeHHOe O3HAKOMJIEHHe C npaBwiamu nposegenus OI'D u  3anmonHenus ONaHKOB,
0COOEHHOCTAMH K3aMEHa IIOMOXKET Pa3pelIuTh 3Ty CHTYAIHO.

TpenupoBKa B pereHuy IPOOHEIX TECTOBBIX 3aJaHHH TakiKe CHUMACT TyBCTBO HEH3BECTHOCTH.

B mportecce paboThl ¢ 3a1aHUsAMK BaKHO IPHYUHTh PeOEHKA OPUCHTHPOBATECS BO BPEMEHH M YMCTh
€ro paclpenemnsTh.

Bocnpustue OI'D ero ydacTHHKAaMM pasHOe dYallle HEraTMBHOE, M DPEINKO TO3WTHBHOE. BaxHo
dopMupoBaTh y OOYYAOIIHXCA M HX POAUTeNed He CTpax MM OOs3HR K 9K3aMEHY, a MONOKHUTENBHOE
OTHOLIEHHE YEPE3 AaHATIM3 BO3MOXKHOCTeH, KOTopkle IpefocTapisieT OI'D ero y4acTHUKAM.

OcCHOBHO# IOCYJapCTBEHHBIN 3K3aMEH MOXKHO PacCMaTpPHBATE:

1. Kak BO3MOKHOCTE OOBEKTHRHO OIIEHHTh COCTOSHUE II0AMOTOBKH YICHHKOB;

2. Kax or6op mHamGolnee MOArOTOBIEHHBIX 00yYarOLMXCs IS IPOJOKEHHs 00y4eHHs 0 BEHIOpPAHHOMY
npodumIo; '

3. Kak HTOrOByIO AaTTecTalMIOO0YYalONMXCS HA OCHOBE COOTBETCTBHS COZEP/KAaHHUIO TpeOOBaHHI
IIKOJIBHEIX Tporpamm (061eo6pa3oBaTeIbHE MUHIMYM).

B mpomecce MOATOTOBKH 00ydaroIuxcs HeoOXoAuMo OOCYKAaTh BO3MOXKHEIE TPYAHOCTH, C
KOTOPHIMH MOTYT CTOIKHYThCS oOydaromuecs npd mpoxoxaeHny OI'D. AHATH3UPYs TPYIHOCTH, HYMHO



oMOraTh Hality Hanbomee d(EeKTHBHEIE IyTH UX pereHns. HyXHO rOTOBATE HE TONBKO 00YHAIOIMXCS K
WTOTOBOH aTTecTalyy, HO H paboTaTh B TECHOM KOHTAKTe ¢ POAUTEIIIMHU.

HeobxomuMo HAYHHATH ¢ YACHEHHS pPa3MH4Mi, CYLIECTBYIOLMIMX MEXIY IPOBEICHMEM OCHOBHOIO
rOCY/IaPCTBEHHOTO 3K3aMeHa B TPaJUIMOHHON (opMe i B HOBO! (opMe IPOBE/ICHHs aTTECTAIMA 1 T. /L. B
TepBYIO 0Yepeib MOAIOTOBKA YUYACTHHKOB BKIIOYAeT OPMUPOBAHHE TIOTOKATENBHOTO oTHOMmErH)s K O3,
paspererye NPOrHO3UPYEMBIX TPYAHOCTEH, JOPMUPOBAHHE ¥ PA3BHTHE ONPEICICHHEIX 3HAHUH, YMEHHUH H
HABBIKOB, HEOOXOIMMBIX IS ITPOX0KACHHA TOCYIapCTBEHHOT O 3K3aMeHa.

Heo6X0MMO BBIIEIHTh TAKKe CIEAYIOLUIHE HalpaBieHHsS paboThl IO IOATOTOBKE B INPOLECCE
IpeIMETHOH [TOJrOTOBKH yUAIIUXCA:

*()OpMHUPOBAHHUE YMEHUS PEIIATh 3aaHHs Pa3HOTO YPOBHS,
*pa3sBUTHE MOTHUBALIMU U LENEIIONaraHus,

*(hopMHUPOBAHUE MOTOKUTENLHOIO OTHOIICHHUS;

*pa3BUTHE CAMOKOHTPOJIA;

*(hOpMHUPOBAHUE YBEPEHHOCTH H IIOTIOKHTEIEHOH CAMOOLICHKH.

Jlsist my4nredt mOATOTOBKH ydalluX e II€Naror J0JDKeH:

«[IpaBUIBHO OIEHWBATH B TEUEHHME BCETO y4eOHOIo Mepuoja 3HaHWs, YMEHHS W HaBBIKM YYalllMXCAd B
COOTBETCTBUH C HX MHIMBHIYATBHBIMH OCOOEHHOCTSAMY U BO3MOXKHOCTSIMH,

*HCKITFOUNTh «HATACKMBAHMWE» CTAPIICKIACCHAKOB Ha BEHINONHEHHE 3aJaHHi pasIMUYHOTO YPOBHSA
CIIOKHOCTH;

*OpTraHH30BaTh CHCTEMHYIO IIPOIYMaHHYIO paboTy B TeUEHHE BCEX JIeT 00yUeHus IPSAMETY;
*IIPOAHATH3UPOBATE PE3YIHLTATEl MYHHIHIIAIBHEIX, PETHOHAIBHEIX, TPOOHOTr0 TECTHPOBAHHS .

*COCTABHTH ILUIAaH COOCTBEHHOM paboTBl MO0 MOATOTOBKE OO0ydYarOIMXCA B IIPOILECCe IPENoAaBaHHs
[peaMeTa K HTOTOBOM aTTeCTal[HH 110 HOBOM (opMe.

Pa6oTaTh B TECHOM KOHTAKTE€ C KIIACCHBIM PYKOBOZMTENIEM M POJUTENAMH. TOIBKO BCEM BMECTE
MOYKHO JIOOHTBHCS XOPOIIMX Pe3yJIbTaTOB Ha 9K3aMEHe.

O6001masg BEINEH3NOKEHHOE, HEOOXOIUMO ONpPENeIUT: OCHOBHBIC HAIPABICHUS II0 IIOATOTOBKE
yyanmxed k OI'D o MatemarTuke:

- 00paTuTh BHUMAaHHUE Ha yCBOCHHE YYAITHMHUCH:

®  COJIEPKAHMA BCEX PA3JENOB IIKOJIBHOIO Kypea 10 MaTEMAaTHKE;

o yMEHHE aHANH3UPOBATH HH(OPMAIHMIO, NIPECTABICHHYIO B HeBepOanbHOH dopme (pUCYHKY,
CXEMBI);

®  BEHINOJIHEHHE MPOIPAMMHBIX IPAKTHUECKHUX PadoT;

* [IOHMMAHHE OCHOBHBIX ITOHATHH, YMEHUE IPHMEHATh UX U IPHBOIUTE IPUMEPHI;

e CcrocoOHOCTE 9eTKO GOPMYITHPOBATE CBOM MEICIIH,

- H3YYHUTH BOIIPOCHI, BHI3BABIIINE 3aTPYIHEHHE IPH ¢/lade POOHBIX 9K3aMEHOB;

- IpH TPOBEICHWH KOHTPONBHBIX pabor mo Tumy OI'D Gomblne BHEMaHHS YACIATH IIpaBHJIaM
3an0/IHeHHs OIAHKOB OTBETOB, 0JIAHKOB PErHCTPAIlHH,

- ¢ yueToM TpeGOBaHMI UTOTOBOH aTTECTAllMK COBEPIIEHCTBOBATE METOAUKY IPENIOIABAHNS,

- BOCIIUTHIBATH B YIEHHKAX TIO3UTHBHOEC OTHOIICHHE K YUEHHIO, CaMO00pa30BaHHIO.

Ilenyn ¥ 3aKa4H Kypea:

C yyeroMm 1esei 00y4YeHHs B OCHOBHOH IIKOJIE KOHTPOIbHO-H3MEPHTE/IBHBIE MaTEPHANIBI IK3aMeHa B
HOBOM (opMe MPOBEPSAOT chOpMHPOBAaHHOCTh KOMILIIEKCA YMEHWH, CBS3aHHBIX C HHPOPMAIIMOHHO-
KOMMYHHKATHBHON MeATeNIbHOCTHIO, C IONyYEHHEM, aHAU30M, & TaKXkKe NPHMEHCHHCM SMIHMPUYCCKHX
3HAHWH,

Ilens: Ilporpamma kypca «3anumarenbHas MaTematuka»(Ilomrotoska x OI'D mo MaTeMaTHKE),
OPHEHTHPOBAHA Ha:
1. TloAroToBKy 06y9aroImuxcs K chade sK3aMeHa 1o mMatemarnke B popme OI'D B COOTBETCTBHHU €
TpeGOBaHUAMH, NPEABABISEMBIMH HOBBIMH 00pa3soBaTeNbHBIMM — CTaHIApTaMM; OKa3aHHe
MHIMBHAyalbHOM M CHCTEMATHYECKOH IIOMOIIM [EBATHKIACCHUKY IpPH IIOBTOPSHHH Kypca



MAaTeMaTHKH M ITOATOTOBKE K 3K3aMeHaM.

2. [lpuobpeTerne OIPE/IENCHHOTO ONbITa PEIICHHA 33/a1 PasIMYHEIX THIOB, YTO IIO3BOJLICT
YUEHHKY [OIyYHTh TOTIONHATE/IBHYIO HOATOTOBKY I CHAYH SK3aMeEHa 110 MaTeMaTHKe 3a Kypc
OCHOBHOH IIKOJIBL

3. 3HaKOMCTBO OOYUAFOMIMXCS C MATEMATHKOH Kak C OOLIEKYILTYPHOR ICHHOCTBIO, BEIpabOTKOH
[OHAMAHHS MMM TOTO, 9TO MaTeMaTHKa SBIETCS HHCTPYMCHTOM IO3HAHIS OKpY’KaroIIEro Mupa
U camoro ceodsl.

4. PermeHye pa3IHYHBIX 110 CTETIEHH BAKHOCTH 1 TPYAHOCTH 38/1a4.

5. O6BEKTHBHYO HE3aBUCHMYIO [IPOLEAYPY OLCHUBAHMA y4eGHBIX JOCTIVKEHHH 00yJaroIIuXCsl.

3agaun:

1. OtpaboTka 3ajaHuif MO BCeM pasjieniaMm Kypca MaTeMaTHKi OCHOBHOH IIKOJBL apH(QMETHKE,
anre6pe, CTATHCTHKE ¥ TEOPHH BEPOSTHOCTEH, T€OMETPUH.

2. AHanu3 yIEHMKOM CBOHX CIIOCOOHOCTEH.

Bui60p yHeHHKOM POGhUIS B HaIbHEHIIEM o6ydeHuH B CpefiHeH KOIe.

4. Tlosropenue, obobiieHne H yrayOlieHne 3HaHWA TI0 anrebpe ¥ TeOMETPHH 3a KypC OCHOBHOH

06111e00pa30BaTENBHOM IKOJIBL

Pacimpenue 3HaHKH 10 OTISTBLHBIM TEMaM Kypca «Anre6pa 5-9» u «['eomerpus 7-9».

BripaGoTKa yMEHHH T0J530BaThCs KOHTPOJIBHO-H3MEPHTEILHBIMH MaTepUallaMH.

7. OpueHTanus Ha  COBEPIICHCTBOBAHHE  HABLIKOB [O3HABATENBHON,  OpraHH3alMOHHOH
IeATENBHOCTH;

8. KoMIIeHCALHS HeI0CTaTKOB B 00yUYeHHH MaTeMaTHKS.

L
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Onucanue MecTa Kypea B ydeOHOM muIaHe

[Tporpamma paccuuTana Ha 1 Toi. 3amsTHs HpoBOIATCA 1 pa3 B HENEIHO 10 40 mumuyt. Kype
H3y4eHus IIPOrPaMMEI pacCUUTaHHa 00OyuaroIuxcsa9-X KiaccoB.

VyefhHo - MeTOAUYECKOE oDecreuenue, 3IEKTPOHHBIC oGpa3oBaTe/bHbIE peCypPChl

Auaredpa

1. ®IrOC.Anrebpa. COopruk  pabodmx nporpamm.7-9 xi1accel:yueb.mocobne  As
obmeobpaszoBar. Opraﬂnsaunﬁ/(cocr.T.A.EprHCTpOBa). - M.:TIpocsernenne,2016 T.

2. O 2022. Maremaruka. 50 BapuaHTOB. TUIIOBbIE BAPHAHTEL 3K3aMEHAIIMOHHBIX 3alaHii 0T
paspaborauxos OI'D /mox pen. . B.Slimenko.-M.:31aTensCcTBO «Ix3amen»,2022 1.

3. M. JL. Taymmxumit, A.M. oneavan, JLA. 3pasud. COOpHUK 3a/at 110 anrebpe. 8-9 Kiaccel:
Hocofe M1 ydarmuxces 00meodpa3oBaTelbHBIX YUPEHACHHH. - M.IIpoceemenne,2014 r.

I'eomeTpust

1. ®TOC. Teomerpus. COopHHK pabodiX IPOrpaMM. 7 - 9 maccsl: yueb. mocobue A
obmeo6paszosaT. OpraHu3anui / (coct. T.A. BypMucTposa) - M.:ITpocsemmenue,2016 r.

2 Teomerpus. 7-9 kiaccer: y4ed. i o61re06pazosar. oprauusaiui / JI. C. ATaHacsH [m mp.].
- M.: IIpocBemmenwue, 2014 T.

3 Teomerpus. 9 kimacc. Pabouas TeTpajb: mocobue I yuammxces 00mmeoOpa3oBart.
opraumsamuit / JI. C. AraHacaH [u ap.]. - M.: IIpoceemenne, 2014 1.

4. Teomerpus. COOpHUK pabOuHX TPOrpaMM. 7.9 xnaces / cocr. T. A. Bypmucrposa. - M.:
Ipoceentenne, 2013 .

5. 3us, B. T. ['eomeTpus: NTHIAKTHICCKHE MATCPUATIEL: 9 k1. / B. I. 3uB. - M.: Ilpocsermenue,
2014r.

6. V3ydeHue reoMeTpuu B 7-9 Kjaccax: METOI. pEKOMEHIAIMA: KH. I YIHTEI f Al G
Aramacss [# ap.]. - M.: IIpoceemmenue, 2011 T.

7 Mumenko, T. M. 'eomerpusi: TeMaTHYECKUC TECTLHI. 9 1. / T. M. Mumesnko, A. [

BaunkoB. - M.: [Ipocsermnenue, 2014 .



Jlomo/tHUTELHAS JTUTEPATYPA ISl YU TeNH:

8. 3gapuy, JI. . KoHTpoONbHEIE U IIPOBEPOYHBIC paGoTHI 110 TEOMETPHH. 7-9 KIIACCHI [ JL. .
3Bapuu [u mp.]. - M., 2001 r.
9 3uB, b. [I. 3amaudm 00 TICOMETPHH: nocobue mna yyammxes 7-11  Kiaccos

061e06pa3oBaTebHBIX OpraHu3aii / B. T. 3us, B. M. Meiinep, A. I'. Baxanckuit. - M.: IIpocseleHue,
2014 r.

10. Kykapnesa, I'. M. COOpHHK 3a1a4 10 FTEOMETPHE B PHCYHKAX 1 TCCTAX. 7-9 xmaccer / I'. H.
Kyxapuesa. - M., 1999 1.
11. Caspacosa, C. M. YmpaxHeHus 10 IVIAHUMETPHH Ha TOTOBBIX geprexxax / C. M.

CaspacoBa, . A. SlerpeCunerxnit. - M., 1987 1.
Tlpst paGoTe MOXHO HCIOIB30BAaTh TAKKE CTATRH W3 HAYHHO-TEOPETHHCCKOIO H METO/TIYECKOTO
KypHana «Mamemamuxa 6 wikoney, U3 SKEHENLIBHOIO yueGHO-METOIMYECKOTO MPUIOJICeHUs K 2aseme

«Ilepsoe cenmsabpsay « Mamemamuray, ne4ammoie cbopruxu Ona nodzomosku k OI'3 2022.

Iluppoebie 06pasoBaTeJbHbIE PECYPCHI (ITOP) asist NOAAEPKH MOAr0TOBKH MKOJIbHHKOB.

1. Unrepmer-mopran Bcepoccmickodf — OMMMIMAzibl  IIKOJBHHKOB. - PexuMm — JocTyla:
http://www.rusolymp.ru

2. Bcepoccuiickue AMCTAHI[MOHHBIE SBPHCTHHYECKUE OMMITHA/BL IO MareMaTHke. - Pexum
IocTyma: http://www.eidos.rujolymp/mathem/index.htm

3. HadopMalHOHHO-TIOUCKOBAL cucTeMa «3amaum. - Pesxxum JOCTyma:

http://zadachi.mccme.ru/easy

4, Samaun: HHQOPMAIMOHHO-TIOMCKOBAs CHCTEMA 3a[ad IO MAaTeMaTHKE. - PexxuM J0CTyIIA:
http://zadachi.mccme.ru

5. KoHKypCHBIE 3aladyl IO MaTeMaTHKe: CIPABOYHAK W METOIBI PEIICHHAI. - PexuM IOCTyIa:
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuane! (MOJNHBIE TEKCTBI) CBOOOJAHO PaclpOCTPaHACMBIX KHHT IO MareMaThke. - Pexum
mocryma: http://www.mccme.ru/free-books

7. MaTeMaTHKa [UIs IOCTYIAOMIKX B BY3EL - PEXKHM JI0CTyma: http://www.matematika.agava.ru

8.  BrmycKHBIE M BCTYIHTENBHBIE 5K3aMEHBI IO MaTeMAaTHKE: BapHaHTHl, METOIMKa. - PeXuM
mocTyna: http://www.mathnet.spb.ru

9. ONEMIIHAIHBIE 320Ul [0 MaTeMaTuKe: 0a3a TaHHBIX. - Pesxum moctyma: http://zaba.ru

10. MockoBcKHe MaTeMaTU4eCKHe OJIAMIIHAIEL. - Pexum IocTyla:
http://www.mccme.ru/olympiads/mmo

11. BupryanpHas mIKOJa FOHOIO MaTEMATHKA. - Pesknm ocTyma: http://math.ournet.md/indexr.htm

12. BubmmoTeka SNEeKTPOHHBIX y4eOHBIX I0COOHH TO MareMaTHKe. - PexxpM  JOCTyDA:
http://mschool.kubsu.ru
13. OGpa3oBaTenbHEBINA nopTan «Mup anreOpeD. - Pexum JIOCTYIIA!

http://www.algmir.org/index.html

14. Drtrofpl, BBIIOJIHEHHLIE C HCIOIB30BAHHEM COBPEMEHHOH KOMITbIOTCPHOM 30-rpaduky,
yBIIeKaTeNbHO ¥ HHTEPECHO PACCKA3BIBAIOIIME O MATEMATHKE M CC IPUNOKEHUAX. - PexumM
mocryma: http://www.etudes.ru

15. 3aounas (pu3MKO-MaTEMATHIECKAs IIKOTIA. - Pexum JAOCTYTIA:
http://ido.tsu.ru/schools/physmat/index.php

16. Munncreperso oopasopanus P®. - Pexum noctyna: http://www.ed.gov.ru; http://www.edu.ru

17. Tectuposanme on-line. 5-11 krmaccel. - Pexum pocryrna: http://www .kokch.kts.ru/cdo

18. ApxuB y4eOHBIX IPOrpaMm HHPOPMALHOHHOTO 00pa30BaTeIbHOro MopTalia «RusEdul». -
Pesxum mocTyma: http://www.rusedu.ru

19.  Caitrbl sHIEKITONE/HMH. - Pesxim moctyna: http://www.rubricon.ru; http://www.encyclopedia.ru

20. Bes sieMeHTapHAL MaTEMAaTHKA. - PeXuM JTOCTyIa: http://www.bymath.net

21.  EID no mMaremaruke. - Pexum goctyna: http:/uztest.ru

22. www.fipi.ru



23. ege.edu.ru
24, alexlarin.net
25. https://statgrad.org

26. PemyI'MA
MarepuaabHO-TeXHHYECKoe ofecneyeHue:
1. Kommerotep.

2. WuTepakTyBHAs TOCKA.

Iporpamma obecreduBaeT JOCTHIKEHHE CIEIYIOMMX Pe3yJbTaTOB 0CBOeHHs 00pa3oBaTe/IbHOM
HpOrpaMMsI 0CHOBHOTO 00mIero 00pa3zoBanus:

JUYHOCIHBIE!

1) chOpMEPOBAHHOCTE OTBETCTBEHHOTO OTHOMIEHHA K YYEHHIO, [OTOBHOCTH M CIOCOOHOCTH,
0BydJalomuxcs K CAMOPAsBUTHIO W CaMOOOPa3OBAHMIO HA OCHOBE MOTHBALMM K OOyYeHHIO H IIO3HAHHIO,
BEIGOpY IambHeiinrero 06pasoBanusi Ha Oase OPHEHTHPOBKH B MHpe Tpodeccuit n npodeccHOHATBHEIX
IPeIOYTeHHH, OCO3HAHHOMY IMOCTPOCHHIO HHIMBHAyalbHOH 00pa3oBaTebHOH TPAacKTOPHH C Yy4ETOM
YCTOMYHMBEIX MTO3HABATEIILHBIX HHTEPECOB;

2)  chOpMEPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHHMS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH H 0OIECTBEHHOMN IIPAKTHKH;

3)  cOpPMHPOBAHHOCTH KOMMYHHKATHBHONW KOMIIETEHTHOCTH B OOIIEHHM ¥ COTPYJHHYECTBE CO
CBEPCTHHKAMH, CTapliiMH M MJIAIMHEMH, B 00pa3oBaTeNbHOH, OOLIECTBEHHO IIONE3HOH, yueOHO-
HCCIIeI0BATENBCKOM, TBOPYECKOM U APYTHX BHAX JAeATEILHOCTH,

4)  yMmeHHe SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MEICIH B YCTHOMN W ITHCEMEHHOU PEYH, IIOHUMATE
CMBICII TIOCTABJICHHOM 3alayl, BBICTPAHBATh apryMEHTAIUIO, IIPHBOJUTH IIPHMEPE] B KOHTPIPHUMEPEL;

5) mpeicTaBIeHHE O MATEMATHUYECKOI HayKe KaK cdepe YeTOBEYeCKOH AeITENbHOCTH, 00 Tamax €€
DasBHTHS, O €€ 3HAYMMOCTH JI PA3BUTH [IHBHIIA3AIHN;

6) KPUTHYHOCTH MEBIIUICHHS, YMEHHE DaclOo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BLICKA3BIBAHMU,
OTIIHYATh THIIOTE3Y 0T haKTa;

7) KpeaTMBHOCTH MBIIUICHWS, WHHIIMATHBA, HAXONYHBOCTb, AaKTHBHOCTH IIPH  PEIICHHH
anredpanuecKux 3a4a4;

8) yMeHMe KOHTPOJIHPOBATE IPOIECC M Pe3y/bTar yueOHONH MaTeMaTHIeCKOH eATEIbHOCTH;

9)  CrIOCOGHOCTH K 3MOLMOHAIBHOMY BOCIPHSTHIO MaTeMaTHYECKHX OOBEKTOB, 3ajad, PeLICHHH,
paccyXIeHHH.

Memanpeomemtole.

1) yMeHHE CaMOCTOSITENBHO IUIAHUPOBATH ANBTEPHATHBHBIE ITyTH JOCTIIKEHUS IENeH, OCO3HAHHO
BEIOHpaTs Hanboee 3 PeKTHBHBIE CII0COOBI peleHus y4eOHBIX U T03HABATENRHBIX 33/1a4;

2) yMeHHE OCYIIECTBISTH KOHTPONb IO Pe3ylbTaTy H IO Crocody eHCTBHSI HA YPOBHE
IPOU3BOJILHOIO BHUMAHHS B BHOCHTh HEOOXOIHMBIE KOPPEKTHBEI;

3)  yMeHHE aJeKBATHO OLEHUBATH IPABHIIBHOCTh MM OMHOOTHOCTH BEIIOIHEHIS Y4eOHOH 3a1a1H,
e& 00BEKTUBHYIO TPYIHOCTE ¥ COOCTBEHHBIE BO3SMOMKHOCTH €€ PEIICHHUS;

4) OCO3HAHHOE BIA/ICHHE IJIOTWYECKAMH JEHCTBUSMH ONpENeNeHus MOHATHH, 0000menHus,
YCTAHOBJIEHHMS AHANOTHH, KIacCH()HUKAIE Ha OCHOBE CaAMOCTOSTENFHOTO BEIOOpa OCHOBAHMH H KPUTEPHEB,
YCTaHOBIEHUS POJOBHIOBEIX CBI3CH;

5) yMeHHE YCTaHABIMBATH IPHYMHHO-CIEICTBEHHBIE CBS3H; CTPOUTH JIOTHIECKOE PacCyKACHHE,
YMO3aKIIoueHHe (MHIYKTHBHOE, IS yKTUBHOE U 110 aHAJIOTHH) U BBIBO/IBL,

6) yMEHHE CO3/aBaTh, IPUMEHSTH I IPe00Pa30BhIBATEH 3HAKOBO-CHMBOJIMYECKUE CPEJICTBA, MOLCIIH
M CXeMBI I pereHus yaeOHbIX ¥ II03HABATENbHBIX 38129,

7) yMeHHE OpraHH30BEIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JICATENFHOCTE C yHHUTEIEM H
CBEpPCTHHKAMH: OIPeNeNaTh LENH, pacrupezencHie QyHKIuH u posell y4acTHUKOB, B3aMMOICHCTBHE U
o6mre criocoGs! paGoThl; yMEHHE paboTaTh B IpyIIie: HAXOMUTh 00lIlee PeIleH e U paspeliarTh KOHQIHKTE!
Ha OCHOBE COTJIACOBAHUS ITO3UIUH B yuETa HHTEPECOB;



8) CIlymaTh HapTHEPA; (OpPMYIAPOBATE, APTYMEHTHPOBATH H OTCTAUBAT CBOE MHCHHE;

9) chopMHEpOBaHHOCTE y4eOHOH H OGIIENONB30BATETLCKON  KOMIIETeHTHOCTH B 00J1acTi
HCIIOMb30BaHHs HH(OPMAIHOHHO-KOMMYHHKAIIHOHHBIX TEXHOTIOTHH (MKT-KOMIIETEeHTHOCTH);

10) nepBoHaYANBHbIE TIPEICTABIEHHA 00 HIACIX H O METO[aX MATCMATHKH Kak 00 yHHBEPCAIBHOM
S3bIKE HAYKH ¥ TEXHHKH, O CPEICTBE MOJIEMPOBAHHS SBICHUH 1 MPOLECCOB;

11) yMmeHde BHAETH MATEMaTHYECKYIO 3ajady B KOHTEKCTE [IpoOIEeMHON CHTyallud B JOPYTHX
MUCLIUILIMHAX, B OKPYKAIOIICH HKH3HH;

12) yMeHHe HaxOOUTH B Pa3jMIHBIX HCTOYHHKAX UH(POPMAITHIO,HEOOXOAUMYIO /i1 PEIICHHU
MaTeMAaTHYECKHX TpobieM, M MPEACTaBIATh €€ B IOHATHOH (opMme; IPUHMMATH PCIICHHE B yCIOBHAX
HeNOJTHOM ¥ W3OHITOUHOM, TOUHOH | BEPOSTHOCTHOH HHpOpMAIuH,;

13) yMeHHe MNOHHMAThb M HCIOIL30BATh MATeMaTHYECKHE CPCICTBA HAIVIANHOCTH (pHCYHKH,
yepTesKH, CXeMBI H Ip.) Ul HIUIIOCTPAIUH, HHTEPIPETALMH, ApTyMEHTALHH;

14) yMeHHe BBIIBHMIaTh THIIOTE3B! P PEIICHUM Y4eOHEBIX 3a/1a4 M MOHUMATH HeoOXOUMOCTE HX
MIPOBEPKH;

15) ymenye IpHMEHATL HHIYKTHBHEIE U JI€TyKTHBHEIE CIIOCOORI pacCyKIeHUH, BUIETH Pa3IHYHbIE
CTpaTeruy pelueHHs 3a1a4;

16) TOHMMAHME CYIHOCTH ANFOPUTMHHYCCKAX TIPSANHUCAHWH M yYMEHHE [EHCTBOBATb B
COOTBETCTBHH € MPEIOKEHHBIM alllOPUTMOM;

17) yMeHHe CaMOCTOSTENBHO CTaBHThH LeJH, BBIOMpaTh M CO3/aBaTh &ITOPHTMBL A PCIICHUA
y4e6OHBIX MaTeMaTHUECKHX pobieM;

18) yMeHHWE MIAHMPOBATH H OCYHIECTBIATH [ESTENbHOCTh, HANPABICHHYIO Ha PEIICHAC 33139
HCCIIEIOBATENECKOTO XapaKkTepa.

IIpeomemmvie(anzebpa):

1) ymenne paboTarh ¢ MATEMATHYECKHM TEKCTOM (CTPYKTYPUPOBAHHE, H3BICUCHHC HE0OX0IUMOH
pH(OPMAIHH), TOYHO H [PAMOTHO BBIPAKaTh CBOM MBICIHM B YCTHOH H [IHCHMEHHOM pedH, IIPUMEHSIS
MATEMATHYECKYIO TEPMMHONOTHIO M CHMBOJIMKY, WCIIONB30BAaTh PpA3MYHBIC S3BIKH MAaTCMaTHKH
(CITOBECHBIH, CHMBOJIMYECKUH, Tpadudeckuii), 000CHOBEIBATE CY)KICHHS, NPOBOAUTE Kiaccu(pIKaIHIO,
IOKa3bIBATE MATEMATHYECKHAE YTBEPHKICHHU ]

2) pnafenue 6a30BbIM IOHSTHHHEIM AamiapaToM: HMETh NPEACTABICHHE O HHCIS, BIANCHHC
CHMBOBHBIM S3EIKOM @Ire0psl, 3HAHHE dIeMEHTAPHBIX QYHKIMOHAIBHBIX 3aBHCAMOCTEH, dbopmupopanue
IIpe/ICTABIEHUH O CTATHCTHYECKHX 3aKOHOMEPHOCTAX B PEAbHOM MHPEe H O PasiMHHbIX crocofax HX
H3ydeHns, 06 0COOEHHOCTSX BEIBOZIOB H IPOTHO30B, HOCSIIUX BEPOSTHOCTHBIH XapaKTep;

3)  yMeHHe BBUIOIHATS anrebpaudeckue npeodpasoBanys paluoHaIbHEIX BBIPA)KCHHUH, IIPUMEHATD
WX JUIA pelneHust ydeOHBIX; MaTeMaTH9eCKHX 3ajad M 3ajad, BOSHHUKAIOMMX B CMEKHBIX yueOHBIX
IpeaMeTax;

4)  yMeHHe HOJIB30BATHCS MATEMATHUECKUMY (OPMYTAMH H CaMOCTOATENIBHO COCTABIIATE hopMyIIEI
3aBHCHMOCTE MeXTy BETHYMHAME Ha OCHOBE 0000IIEHHS YaCTHBIX C/IY4a€B U OKCIICPUMEHTa,

5)  yMeHHe pemaTh JUHEHHBIC B KBAJPATHBIC YPABHEHHT H HEPABEHCTBA, & TAKKE MPHBOIUMBIE K
HUM ypaBHEHHS, HEDABEHCTBA, CHCTEMBI, NPUMEHATH IpaQuueCKHe NPEACTABNCHHA UL PEICHHS U
HCCIIEIOBAHMS YPARHEHHUH, HEPABEHCTB, CHCTEM; IPHMEHSITh [ONYyISHHBIE yMCHUS I PEINCHHA 3a/1a9 13
MAaTEMaTHKH, CMEXHEIX IIPEIMETOB, TPaKTHKH;

6) OBnajieHue CHCTEMOH (DYHKIHOHAIBHBIX IOHITHH, (QYHKIIMOHATBHBIM A3BIKOM M CHMBOJIHKOM,
yMeHHe CTPOUTH Ipauky QYHKIMH, OTMCHIBATE HX CBOHCTBA, HCIIONB30BATh bynxunoHANILHOrpadHYecKne
TIpe/ICTaBIEH s IS OIMCAHKS ¥ aHAIIM3a MATeMAaTHICCKHX 33/1a9 U peallbHbIX 3aBHCHMOCTEH;

7) oOBIajeHHE OCHOBHBIMH CIIOCOOAMH TNPEJCTABNCHMS M aHai3a CTATHCTHYCCKHX JAHHBIX,
yMeHHe pelaTh 3a1aui Ha HAXOJKIEHHE YACTOThI M BEPOSTHOCTH CITy4aiHbIX COOBITHIA;

8) yMeHHE HPHMEHATH W3yYCHHBIE IOHATHS, PE3YNBTATBl ¥ METOMIBI NPH PCINCHMM 3ajad M3
PA3MAYHBIX pa3feloB Kypca, B TOM WuCHe 3a/ad, HE CBOIAIIMXCA K HENOCPENCTBEHHOMY [IPUMECHEHHIO
H3BECTHEIX AMTOPHTMOB.

Ipedmemmupie(2eomempus):
1. OBNaZcHHe 6A30BLIM TOHATHWHLIM arliapaToM [0 OCHOBHBIM paslenaM COACPKaHHA,



IIpefcTaBIeHne 00 OCHOBHBIX H3yYaeMBIX MOHATHSX (YHCIIO, TEOMETPHICCKas (urypa) Kax Ba)KHEHIIIX
MATEeMATHUECKHX MOIENSIX, TI03BOMSIONINX OMUCHIBATh H H3Y4aTh PEAJIbHBIC MPOLIECCHI U ABIICHUA,

2. yMeHHe paboTarh ¢ FeOMETPUYECKAM TEKCTOM (aHAIM3HPOBATh, U3BICKATE He0OXOIUMYIO
MHGOPMAIHIO), TOYHO U TPAMOTHO BHIPAKATh CBOM MBICIH B YCTHOM M IHCBMEHHOH PEUH € IPUMCHCHHEM
MaTeMATHIECKOH TEPMUHOIOTHH ¥ CHMBOIIMKH, HCIIOI30BATEH PA3THYHbIE A3BIKK MATEMATHKH, IIPOBOMATE
KITaccHPUKamH, JIOTHYeckne 000CHOBAHHS, I0KA3aTEIbCTBA MATEMATHICCKUX YTBEP)KICHUH;

3. OBJIAJICHHE HABBIKAMH YCTHBIX, IHCBMEHHBIX, HHCTPYMEHTAIBHBIX BEIYHUCIICHHUH,

4. OBIIaJIEHHE TEOMETPHYECKHUM SI3BIKOM, YMEHUE HCIIOIB30BATh €r0 I OIMHMCAHMA IPEIMETOB
OKPYKAIOIIEro MHUpa, Pa3BUTHE IIPOCTPAHCTBEHHBIX IPE/ICTABICHUH | H300pa3HTEeNbLHEIX YMEHHH,
prOGpETEHIE HABBIKOB T€OMETPHIECKHX [I0CTPOCHHH;

5. YCBOGHHE CHCTEMATHYECKHX 3HAHHMH O TUIOCKHX (HIypax M WX CBOHCTBAX, d TaKkKe Ha
HArVISIHOM YPOBHE - O MPOCTEHIINX IIPOCTPAHCTBEHHBIX TEIaX, YMEHME IPAMCHATH CHCTEMATHICCKUC
3HAHHUS O HUX JUIS PEIICHHS FeOMETPHIECKHUX M IPAKTHYICCKUX 34184,

6. yMeHHE H3MepATh JUIMHEL OTPE3KOB, BCIHYHHBI YIINOB, HCIOJB30BATh (DOPMYTBI LA
HAXOKIEHHS IEPHMETPOB TeOMETPHUECKHX QUIyp (TPeyTOTBHHKA);
7. YMeHHE IIPUMEHSTH H3y4YCHHBIE IOHATHS, DPE3yNTaTBl, METOAB! JUIA PEIIEHHs 3a1ad

IIPaKTHYECKOro XapakTepa H 3a7iad M3 CMEXKHBIX IHCIMINHH C HCIIOIB30BaHHC IIpH HGOGXOII,I/IMOCTI/I
CITpaBOYHBIX MATEPHAIIOB, KalabpKyIsATOpPa, KOMIIBIOTEPA.

IlnanupyeMble Pe3yIbTATHI H3y9eHHs KypC aaredppr:

PAILIMOHAJIBHBIE YHCIIA

Bowinycxuux Hayuumes:

1) monuMaTs 0COOSHHOCTH AECATHYHON CHCTEMBI CHHCIICHI,

2)  BIANETH MOHATHIMH, CBA3aHHBIME C JIETHMOCTERIO HATYPAIBHBIX THCEIL;

3)  BBIpakaTh YMClia B SKBHBAJIEHTHBIX (popMmax, BhIOHpas HauboJIee MOAXO0AAINYI0 B 3aBHCHMOCTH
OT KOHKPETHOH CHTYalLHH;

4)  cpaBHHBATh U YIOPSNOYHBATH PALIMOHATBHEIC YHCIIA,

5)  BBIIOJHSTH BHIYUCICHHUS C PAMOHATBHBIMY THCIAMH, COUETAs YCTHBIC H IIHCEMCHHDIC IIPUEMBL
BLIUHCJICHHH, IPAMEHATH KallbKYIATOP;

6) HCIONB30BaTh IOHATHSI U YMEHHMS, CBI3aHHBIE C IIPOIOPIHOHATBHOCTBEO BEIMYHH, IIPOICHTAMH
B XOIE pelleHHs MaTeMaTHYeCKHX 3a/ad ¥ 3a/ay M3 CMEXKHBIX NPEAMCTOB, BBRINOIHATE HECIIOKHEIC
MPaKTHYECKHUE PACUCTEI.

Buvinycknux nonywum 603mMONCHOCMb.!

1) mO3HAKOMHUTHCS C O3UIMOHHBIMY CUCTEMAMHU CYUCIIEHHS OCHOBAHHIMH, OTIIMIHBIME OT 10;

2)  yrayOuTh B pa3BHTH [IPEACTAB/IEHHS O HATYPATbHBIX YHCIIAX H CBOHCTBAX JETUMOCTH;

3)  Hay4YMTBCHA HCIOJIB30BATEH IPHEMBI, PALHOHANTH3UPYIOMINE BRITHCICHHA, IpHOOPECTH IPUBBIUKY
KOHTPOJMPOBATH BEIUHCIICHHS, BEIOMpAs [OJXOSIIHHA ISl CUTY Al croco0.

NEACTBUTEJILHBIE UUCIIA

Buinyckrux Hayuumes.:

1) ¥CIonmp30BaTh HadaJbHbIE IPEICTaBICHHSA O MHOKECTBE JIeHCTBUTEIBHEIX YHCE,

2)  BIANETh IOHATHEM KBAIPATHOTO KOPHS, IIPHMEHATE €0 BEIMHCICHUAX.

BulnyCKHUK ROAYHUM 603MOINCHOCHb.!

1) pasBHTH NPEACTABICHHE O YKMCJIE ¥ YHCIOBEIX CHCTEMAX OT HATYPalbHBIX TIO JIEHCTBHTENLHBIX
JHCEN; 0 POJIH BBIYHUCICHHH B UeIOBEYECKOH IPAKTHKE;

2)  PpasBHT ¥ YIJIYOWTH 3HAHHS O JCCATHIHON 3AlHCH JEHCTBUTENBHBIX HHCET (epHOAUUECKHE U
HeepHoIYecKre IpodH).

W3MEPEHM S, TTPUBIIMDKEHW S, OIIEHKW

BuinyckHux Hayyumecsa.

1) HCIIONB30BaTh B XOIE pEIIeHWs 3a1ad 2JIEeMEHTapHble NPEJCTABICHHA, CBA3AHHBLIC C
pUOTHKEHHBIMHA 3HAYEHUAMHY BEIHIHH.



Buvinycxuuk nonyvum 603MONCHOCHb.

1) [OHATH, YTO UHUCJIOBBHIE JaHHEIE, KOTOPHIE HCIONB3YIOTCS ANIA XapaKTEPUCTHKH 0OBEKTOB
OKpY’KaIOIIEr0 MHPA, SIBISIOTCS MPEHMYIIECTBEHHO IPHOMMAEHHBIME, YTO IO 3alMCH NPUOMIKEHHEX
3HaueHMi, colepxKamuxcs B HMH(GOPMALMOHHBIX MCTOYHMKAX, MOXHO CYIHTB O IOTPEHIHOCTH
TIpHOTHKEHHUS,

2) [OHSTh, YTO TOTPEIIHOCTh pe3yJbTATa BEIYHCIEHHH JO/DKHA OBITE COM3MEpHMa C
TIOTPEITHOCTRIO HCXOJHBIX JAaHHBIX.

AJITEBPAMYECKHWE BBIPAKEHM A
BulnyckHux Hay4yumcs:

1) BIANETh TOHSTHSIMH «TOXKJECTBOY, «TOXISCTBEHHOE IpeoOpa3oBaHHe», PEINaTh 3aIady,
cofiepiaiue OyKBeHHbIe JaHHbIE; paboTaTh ¢ popMyIamu;

2) BBIIOJHATE Ipeo0pa3oBaHysl BBIPAKSHHH, COAEPKALIMX CTCICHU C LENBIMH [10Ka3aTeIAMU
U KBaJpaTHbIE KOPHH;

3) BRITIONHATE TOKIECTBEHHBIE Ipeobpa3oBaHus palMOHANBHBIX BHIPAXKEHHH HA OCHOBE
IpaBHI NeHCTBUN HAT MHOTOUWIEHAMH U anredpanyeckKuMu Ipo0siMu;

4) BEITTOJTHATE Pa3/I0KeHHE MHOTOWIEHOB Ha MHOKUTCIIH.

BuinyckHuk nonyyum 603MOHCHOCHb!

1) HAyYHTBCS BBIIOIHATH MHOTOIIATOBEIE IIPe0Opa3oBaHMs PAMOHAIBHEIX BBIPAXKEHUH, IPHMEHAA
mupokui Habop cr1oco0oB U IPHEMOB;

2) NPUMEHSITH TOXIECTBEHHBIE IIPeo0pa3oBanus Ui PEILCHHUS 3a/1ad W3 PasIIMIHEIX Pas/ie/ioB Kypca
(HarpuMep, AN HAXOKIEH!S. HanOOIbIIEI0/HANMEHBIIEr0 3HAYCHH)S BEIPAKEHH).

YPABHEHMSI

Buinyckrur Hayuumes:

1) pEeIaTh OCHOBHBIE BHBI PALHOHANBHBIX YPABHEHUH C OJHOM IEPEeMEHHOH, CHCTEMBI JIBYX
ypaBHEHHH ¢ ABYMs II€PEMEHHBIMH;

2) NOHMMATE ypaBHEHHE KaK BaKHEHIIYI0 MAaTEMaTHYeCKyl0 MOJETb U ONHCAHHS K
H3y4eHHUs PA3HOOOPa3HBIX PealbHBIX CHTyallHH, peraTh TeKCTOBbIE 3a1a9u anrebpamiecKuM METOOM;

3) IPUMEHSThL IpaQUuecKue Ipe/CTaBIeHHs I HCCIIE0BAHUS YPABHEHNH, HCCIICNOBAHAA 1

pEIIeH s CHCTEM ypaBHEHHH ¢ MBYMS IEpeMEHHBIMH.

BuinyckHUK ROTYHUM 603MOINCHOCHIb!

4) OBJIAZETD CIICLUATFHEIME MPHEMAMU PEIICHHS YPABHEHHH W CHCTEM YPABHEHMUH; yBEPEHHO
NpUMEHATh amnmaparT ypaBHeHHH [UI1 pelleHHs pasHOOOpasHBIX 3aad M3 MATeMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTHKH;

5) MpUMEHATh Tpaduueckue NPEJACTABICHHA I MCCIECNOBAHHS YPaBHCHHH, CHCTEM
ypaBHEHHH, cofepKaiuX OyKBEeHHBIE KOOI HIHCHTEL

HEPABEHCTBA

Buinycxnuk nayuumcs.:

1) TMOHHMATh M IIPUMEHSTh TEePMHHOJIOTMIO M CHMBOJIHKY, CBS3aHHBIE C OTHOILICHHCM
HEpaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

2) peInaTh JUHeNHbIe HEpaBeHCTBA C OHON NEPeMEHHOH H MX CHCTEMBI; pellaTh KBajpaTHLIC
HEepaBeHCTBA C OIIOPOH Ha rpa@uYecKue IMpe/ICTaBICHHI;

3) IIPAMEHATE alapaT HePaBEHCTB /Ui PEIICHNU 3a/1a4 U3 PasIIHYHbIX PasaeyioB Kypea.

Beinyckruk noiy4um 603MONCHOCHb HAYHUMbCA

1) pasHOOOpasHEIM IIpHEMaM OKAa3aTe/lbCTBA HEPaBEHCTB; YBEPECHHO MPHUMCHATH allllapar
HEpaBEHCTB IS PElIeHHs Pa3sHOOOpasHBIX MaTeMaTHHeCKHX 3a/lad M 3ajad M3 CMEXHBIX MPEAMCTOB,
IIPaKTHKH,

2) npuMeHsTH rpadwuecKkue IPENCTaBIEHUs] UL HCCIENOBAHWA HEPABEHCTB, CHCTEM

HEPABEHCTB, COAEPKAMIX OYKBEHHbIE KO3(D(HIMSHTEL

OCHOBHBIE TTOHATHS. YACJIOBBIE @ YHKINU



BuinyckHux Hay4umcs.

1) HOHAMATh U HUCHOJIB30BaTh (PYHKIHOHATLHEIE TOHATHS U A3BIK (TEPMHHBI, CHMBOIMYECKHE
obo3HaueHUN);

2) CTPOHTH rpadyKy 3IEMEHTAPHBIX (YHKIH; HCCIeI0BaTh CBOMCTBA YHCIOBEIX QYHKIUH Ha
OCHOBE H3Y4YEeHHS MMOBEICHAS UX IPadUKOB;

3) MOHUMATE (PYHKIIHIO KaK BaXKHEMIIYI0 MaTeMaTHYeCcKyl0 MOZENb IJIs OIIHCAHUS IIPOIECCOB
M SBICHMH OKPYKAIOIIEr0 MHUpA, NPHMEHATh (QYHKIHOHAIBHBIM HA3BIK VI ONHCAHHS M HCCIIEHOBAHHS
3aBHCHMOCTEH MeX 1y H3UIeCKUMH BETUIHMHAMH.

BuinyckHUK ROTYHUM 603MOICHOCIND HAVYUMBCA.

1) MPOBOJIUTE HCCIENOBAHMUS, CBS3AHHBIE C H3YYEHHEM CBOMCTB (yHKIHMH, B TOM uMCIE C
HCIIONLE30BAHHEM KOMIIBIOTEPA, HA OCHOBE TIpadHKOB H3YUEHHBIX (QYHKUHMH CTpOMTh 0ollee CIIOXKHEIE
rpaduk# (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTHIMEY TOYKAMH U T. IL.);

2) HCIIONB30BaTh (YHKIHOHAIBHEIE IPEICTABIEHHS M CBOMCTBA (YHKIMI 118 pelIeHHs
MaTEMaTHIECKHX 3a/ad H3 Pa3IHUYHbIX Pa3IesioB Kypea.

YUCJIOBBIE [TOCIIEJOBATEJIBHOCTHU
Buinycxkuux Haywumes:

1) [OHMMAaTh M HCIOJIB30BaTh S3BIK IOCIENOBATENIBHOCTEH (TEPMHHBI, CHMBOINMYECKHE
o0o3HAUCHHS);
2) NpUMEHATH (HOPMYJIbL, CBA3AHHBIE ¢ apU(METHUSCKON W T€OMETPHYECKOH IIPOrPecCHsIMH, U

ammapat, ¢(hOPMHPOBAaHHBIA IPH H3YYEHHH OPYTHX Pa3leloB Kypcea, K PEIIeHHIO 3a[1a4, B TOM YHCIE C
KOHTEKCTOM M3 PEAILHON JKU3HH.

Buinyckrux nony4yum 603MONCHOCHb HAYHYUMbCSL!

1) pelath KOMOMHHPOBAHHBIE 3aJa4l ¢ IPUMEHEHHEM (QOPMYII N-T0 WICHA ¥ CYMMEI IIEPBHIX N
YJeHOB apH()METHUECKOH H TeOMEeTPHYECKOH NporpeccHii, NpUMeHsAs IpPH 3TOM alaparT ypaBHEHHH H
HEPAaBEHCTB;

2) IOHUMATH apu(METHUECKYEO ¥ TeOMETPHIECKYIO IPOTpeccHr Kak (QYHKIHH HATypalbHOIrO
apryMeHTa; CBS3bIBATH apU(QMETHUYECKYIO IIPOTPECCHIO C JIMHEHHBIM POCTOM, IEOMETPHYECKYI0 — C
SKCIIOHEHITHAIBHBIM POCTOM.

OITMCATEJIBHAS CTATUCTUKA

Buinyckuuk Hayuumes ucnonb308ams npocmeniuiue cnocoibl

npedcmasierHus U GHANUA CMAMUCINUYECKUX OQHHBIX.

BRIIYCKHMK IONYYAT BO3MOJKHOCTE IPHOOpECTH IepBOHAYANBHEIM OIBIT Opranusauuu cbopa
JMAHHBIX IPH IPOBEIEHHH OIpoca OOIIECTBEHHOIO MHEHHs, OCYLIECTBIIATh HX aAHAIW3, IPEICTABIATH
Pe3yIBTATH OIIPOCa B BHJIE TaOMMLIEL, JHarpaMMBL.

CJIVUAMHBIE COBBITHUS Y BEPOSITHOCTD

BuinyckHuK Hay4umes HAXOIUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTE CIy4aHHOI0 COOBITHS.

Buinyckrux nony4um BO3MOXHOCTB IIPHOOPECTH OIBIT INPOBENECHHS CIy4YalHBIX SKCIEPHMEHTOB, B
TOM YHCIIE ¢ OMOUIBI0 KOMITBIOTEPHOTO MOAEIHPOBAHUS, HHTEPIIPETAlHH HX PE3YIBTATOB.

KOMBUHATOPHUKA

BuinyckHux Haywumces pemarth KOMOWHATOpPHBIE 3afaud Ha HaXOXKICHHE uucia OOBEKTOB HIH
KOMOHHAaIHH.

Buinycknux noayyum 603MONCHOCMb HAYYUMbCA HEKOMOPbIM CHEYUANbHbIM RPUEMam  peulenus
KOMOUHAMOPHBIX 3a0aY.

I[lnanupyemble pe3yaIbTAaThl H3Y4eHHH KypC reOMeTPHH:
«Harnsngas reoMeTpHsD»

Buinycknux Hayuumes: .
. pacIio3HaBaTh Ha 4YepTelkax, PHCYHKax, MOJIENSAX H B OKPYXKalOIMeM MHpE IJIOCKHE H




[IPOCTPAHCTBEHHBIE TEOMETPHUUECKHIE QUTYPBI;

. pACIO3HABATH BUABI YIJIOB, BU/IBI TPEYTONLHUKOB, BHIbI Y€THIPEXYTOJIEHUKOB;

. ONpeeNIsTh 0 YepTey GUryphl e€ napamMeTpel (IIHHA 0TPe3Ka, TpaJycHas Mepa yria,

. 5IIEMEHTEI TPEYTONBHHKA, IEPUMETD TPeyTrONbHHUKA H T.1.);

. pacmosHaBaTh pasBepTKH KyOa, IIPSIMOYTONBHOTO TapajljIeNlenunena, IIPaBHIBHOM

OUpaMUAIbL, THITHHAPA 1 KOHYCa,
RONYYUIN BO3MOIICHOCHE UCNONB306dMb npuoﬁpemeuubze SHAHUA U YMEHUA 8 npaicmuqecrcoﬁ
0eAMenbHOCHU U HOBCEOHEBHOT HCUSHU TS

. yIIyOIeHds U pa3BHTHSI IPEICTABICHIH O IIITOCKUX H MPOCTPaHCTBEHHAIX

. reoMeTpHYecKuX GuUrypax (To4Ka, IpsaMas, 0TpPe3oK, JIyd, Yrojl, TPEYTOJIbHHK,

. OKPYXKHOCTB, map, cdepa, mapajuiesenuies, Ipu3Ma 1 1Ip.);

. NIPEMEHEHHS TIOHATHS PA3BEPTKHU IS BEIIOTHEHUS IPAKTHYECKHX PACUETOB.

. BBIYMCIISATE OOBEMBI POCTPAHCTBEHHBIX TI'e€OMETPHYECKHX (HUIYP, COCTABIEHHBIX U3

OpAMOYTOJIBHOI'O ITapalIeICITUIIE A,

«"eomeTrpuyeckue GUTypLD

Buinycknux Hayvyumca:

. [I0JIB30BATLCA S3BIKOM TEOMETPHH JUIS ONHMCAHWS IIPEIMETOB OKDYKAIOIIEro MHpa H HX
B3aHMHOT'0 PACIIOIOKECHHUS,;

. pacmo3HaBaTh ¥ H300paXaTh HA 4YEPTEKAX W PUCYHKAX TeoMeTpHdyeckue (QUIyphl H HX
KOH(UTYpaIuH;

. HAXOJUTh 3HAYEHUS JUTHH JIMHEHHBIX 3IEMEHTOB (QUIYp M MX OTHOLIEHHS, IPaIyCHYIO MEpY
yrios oT 0 go 180, mpumewnsist onpenenenys, cBOHCTBA W IPH3HAKH (QUIYD M HX DIEMEHTOB, OTHOIICHHS
duryp (paBeHCTBO, CpaBHEHNE, 101001e, CHMMETPHIO, IIOBOPOT, NAPaJUIEbHEIH EPEHoC);

. pelIaTh 3349 Ha J0KA3aTeIBCTRO, ONHPAsICh HA H3ydeHHEIe CBOMCTBA QHUIyp M OTHOIIEHHH
MEXKIY HEMH ¥ TTPUMEHSIS M3Y9eHHBIE METOABI IOKa3aTeIbCTB;

. pemarte mpocreifiie 3amadd Ha IIOCTPOEHHE, IPUMEHSS OCHOBHBIC AITOPHTMEI
IIOCTPOEHUS C IIOMOIIBIO LIUPKYISA U TMHEHKH;

. pernaTh MpoCcTeHIIie IaHUMETPHIECKHIE 3aaul B IPOCTPAHCTBE;

ROMYHUM  603MONCHOCML UCHONL308AMb NpUOGpementble 3HAHUA U YMEHUs 6 NPaKMUYeckou
OesmenbHocmy U NOBCeOHESHOU JHCUSHU JITIA:

. OBJIAZIEHHsI METOJIAMU PeIlleHus 3a7ad Ha BLEIYHCIECHMS M [[0Ka3aTellbCTBA: METOIOM OT
MPOTHBHOTO, METOIOM TO00HS, METOZOM Ilepedopa BapHaHTOB, METOAOM I€OMETPHUECKHUX MECT TOYEK;

. NpuOOpETEHHsT OIbITA INPUMEHEHHs anreOpamyecKoro M TPUrOHOMETPHYECKOTO
arapara ¥ uael BHKEHAS IPH PEIICHHH FeOMETPHYECKHX 3a/1ad;

. OBJIAJICHUA TPAIWIMOHHON CXeMOH pelleHHs 3a7ad Ha IOCTPOEHHE C IIOMOIIBIO
[MPKYJIS ¥ TMHEHKH: aHaIKu3, IOCTPOeH e, J0KA3aTeNbCTBO | HCCIIeIOBAHNE;

. HAYUUTCS PEIIaTh 3a/1a4i Ha I0CTPOCHHE METOIOM NOJ00HS ¥ METOIOM

. re0METPHUIECKOr0 MECTa TOYEK;

. IPHOGPETEH s OIIBITA HCCIIEAOBAHHS CBOMCTB INIAHAMETPHIECKHX (QUIyp ¢ IOMOIIBIO

KOMITBIOTEPHEIX TIPOIPaAMM.

«VI3sMepeHye reOMEeTPHYECKUX BEIHYHH)
Beinycknux nayvwumcs:

. WCIIONB30BATh CBOMCTBA M3MEPESHHS JUTHH, IUIOINAAEH U YITIOB IIPH PEIIeHHH 3a1ad Ha
HaXOKIEHHE JIIHHE] OTPE3Ka, IIHHBI OKPYKHOCTH, JTHHBI JYyT'H OKPYKHOCTH, TPAIyCHOH MepEI yriia;

. BBIYMCIIATH IUIOLIAM TPEYTONBHEKOB, IPSIMOYTOJIbHHKOB, IIapajlieslorpaMMoB,

. Tpamenuii, KpyrosB M CEKTOPOB;

. BBIYHCIISITE IIEPUMETPHI TPEYTOJIbHUKOB,

. pEINaTh 3389 Ha J0Ka3aTelIbCTBO C MCTIOIB30BAHUEM [IPH3HAKOB PABSHCTBA

g TPEyTOTBPHUKOB U TIPH3HAKOB NAPaIUIENBHOCTH IPSMBIX, GopMyn miomazneil Guryp;

. pelaTh NpaKkTHYecK¥e 3a1add, CBA3aHHBIE HAXOXKICHHEM ICOMETPUUCCKHX BEIHIHH

(MCIIOMB3YS IPH HEOOXOAMMOCTH CIIPABOYHUKY M TEXHUYECKHE CPEICTBA);



. perarth 3a7a49y Ha J0Ka3aTelbCTBa C HCIIONB30BaHHEM (OpPMYI IIHHEI OKPYKHOCTH H
IUIMHEL OyTH OKPYKHOCTH, GopMmyn Iomaned Guryp, IMOXy4HT BO3MOMKHOCTH HCHOJIB30BaTh
IpUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUUECKOH JeATENBHOCTH U IIOBCEIHEBHOM MU3HU IS

. BBIYHMCIIEHHUS IPATYCHBIX MEp YITIOB TPEYTOIBHHUKA B MEPAMETPOB TPEYTOTEHHKOB;

. BEIUHCIIATE IUIOMAAM (PUTYp, COCTABICHHBIX H3 IBYX HIH 00jee NPsIMOYTOIEHHKOB,
mapauIelorpaMMOB, TPEYTONBHHKOB, KPyra H CEKTOpa;

. BBIIHCIISITH ILTOTIATH MHOTOYTOJIFHHKOB HCIIONB3YS OTHOIIEHHS 7§
PaBHOCOCTABIEHHOCTH;

. IpUOOPETEHAS ONBITAa INPUMEHEHUS anre0paudeckoro W TPUTOHOMETPHUYECKOTO

arnapaTta | HUAeH OBUKCHUS IIpH PCIICHUH 3a4a4Y Ha BEITHCICHHC.

«KoopauuaTeny
BuvinyckHuk HQy4umcsi:

. BBIYMCIIATL IJIMHY OTpe3Ka II0 KOOpAHMHATaM €ro KOHIIOB; BEMMHMCIATE KOOPIHHATEI
CepeIMHEI OTPE3Ka;

. UCIIONIBE30BaTh KOOPIWHATHEIA METO IS U3YYEHHS CBOMCTB IPSMBIX B OKPYKHOCTEH.

Buinycknuk nonyyum 603MoNCHOCTG.

. OBJIaJIETh KOOPAUMHATHBIM METOJIOM PEIIeHHUS 3a4a4 Ha BRIYMCIICHHE 1 JOKA3aTelbCTRBO

. IpUOOPECTH OIBIT MCIIONB30BAHHS KOMITBIOTEPHBIX IMPOrpamMM [ aHalu3a YacTHBIX
CIIy4aeB B3aUMHOI'O PACIIOIOKEHHS OKPYKHOCTEH U IPSAMBIX;

. puoOpECTH OIBIT BBIIOJHEHHS NPOEKTOB Ha TeMy «lIpuMeHeHHe KOOPIHHATHOIO

METOIa IIPH PCIICHHH 3aad Ha BEIUHCJICHHE U NOKa3aTCIILCTBOY.

«BexTops»

Buinycknux naywumcs:

. ONEPUPOBATE C BEKTOPAMH, HAXOJUTh CYMMYy H PasHOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPHYECKH, HAXOIUTh BEKTOP, PABHBIH MPOH3BEIEHUIO 3aJaHHOT'0 BEKTOPA Ha YHCTO;

. HAXOJHTH Ul BEKTOPOB, 3aJaHHBIX KOOpAMHATAMM: IJIHHY BEKTOpa, KOODIMHATEI
CYMMBI Pa3HOCTH J[BYX U 00JIee BEKTOPOB, KOOPJHHATHI IPOU3BEINECHHS BEKTOPOB Ha YHCIIO, IIPEMEHSS IIPH
He0OXOIMMOCTH COYeTaTeNbHBIN, IIEPEMECTUTEILHEIN H PacIIpeleIUTEIbHBINA 3aKOHEI,

. BBIUHMCIIATE CKallIpHOE MPOU3BEIJEHHE BEKTOPOB, HAXOOHUTH YTONI MEXAY BEKTOPaMH,
yCTaHABINBATh NEPIEHIUKYISIPHOCTD IPAMBIX.

Buinycxnux nonywum 803mMOACHOCHD.

. OBJIaZIeTh BEKTOPHEIM METOIOM MJIs PEIIeHU 3a/1a4 Ha BEIUHCIIEHHE M TI0Ka3aTeNbCTBO;

. npuoOpPeCcTH OMBIT BEIMOTHEHUS MPOEKTOB Ha TeMy «lIpHMEHEeHHE BEKTOPHOI'O METO/a
IpH pEeIleHHH 3a/1a4 Ha BEIYMUCIECHHE H JOKa3aTeIECTBOY,

TpeGoBaHus K YPOBHIO MOATOTOBKH yyamuxces 9 kiaacea

HoaxcHbl 3HamB:

- CIEIYIOMNE IOHSITHSI: BEKTOP, CyMMa M Pa3HOCTh BEKTOPOB; IIPOM3BEICHHE BEKTOpa Ha
9HCII0, CKATSIPHOE IPOM3BEIEHHE BEKTOPOB; CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC; TEOpeMa CHHYCOB H
KOCHHYCOB; peIlleHHe TPEYTOJILHUKOB; COOTHOIIIEHHE MEXIY CTOPOHAMH H YITIaMH TPEYTrOJEHUKA;

- oIpejiesIeHHe MHOTOYroJIbHHUKA; (POPMYIIB] [UIMHBI OKPYXKHOCTH M IUIOLIaIH Kpyra; CBOMCTBA
BIIMCAHHOH H ONHCAHHOHW OKPYKHOCTH OKOJIO IIPaBHIBPHOTO MHOTOYI'OJBHHKA; IOHATHE [BHKCHHA Ha
IIJIOCKOCTH: CHMMETPHSA, NapaJlIEbHBIA IEpEHOC, IIOBOPOT.

Honxcnol ymems:

- MOJTE30BATECS TEOMETPHYECKHM A3BIKOM IS OITUCAHH IIPEMETOB OKPYKalOIIEro MHpa;

- pacIo3HaBaTh TEOMETPHYECKHE (QUTYPBI, pa3iM4arh KX B3aHMHOE PACIIONIOKEeHHE,;

- n300paKaTh TreoMeTpHYEeCKHMe (QHIYpBl; BBIIONHATE YEPTEKH MO YCIOBHUIO 3ajad;
OCYIIECTRISITE TpeobpazoBaHus QUryp;

- pacrozHaBaTb Ha Yepre)kax, MOIeNIX M B OKpyxkaiomed oOCTaHOBKE OCHOBHBIC
IIPOCTPAHCTBEHHEIE TENA, H300PaKaTh UX;

- B IIPOCTEHINMX CIIydasx CTPOMTh CEYCHUS U PasBEPTKH IPOCTPAHCTBEHHBIX TEIL;



- [IPOBOJIUTE OIEPAIlMH HAI BEKTOPaMH, BBIUHCIATH JUIMHY W KOOPAMHATHI BEKTOPA, yrol
ME)Kly BEKTOPaMH;

- BBIYUCIIATH 3HAYCHMS TeOMETPHYECKHX BEJIHYUH (IIHH, YTTIOB, IUIomazel, 065EMOB); B TOM
yucne: s yriaoe or 0°mo 180° ompemendTe 3HAYEHHS TPUTOHOMETPHUECKHMX (DYHKIMH IO 3aJaHHBIM
3HAYEHHAM YIIIOB, HAXOMWTH 3HAYEHMS TPUIOHOMETPHYECCKHX (QYHKIHH IO 3HAYEHHIO OJHOH U3 HUX;
HAaXOMTh CTOPOHEI, YIJIBI M IUIOLIaJ{ TPEYroIbHHUKOB, NIHMHBI JIOMaHBIX, AYT OKDPYXHOCTH, IUIOINANCH
OCHOBHEIX TeoMeTpudecKux Guryp u GUryp, COCTaBlIeHHBIX H3 HHX;

- pelnaTh TeOMETPHYECKHE 3a7a4d, ONMUPAsICh HAa M3yUEHHBIE CBOHCTBA (HIYp M OTHOINEHHH
MEKIYy HHMH, [PUMEHSs JOIOIHHUTENbHBIE IIOCTPOCHHS, alreOpaHuyecKHd H TPHIOHOMETPHYECKHH
anmapar, CHMMETPHIO;

- IIPOBOAWTE JOKA3aTENbHBIE PACCY:KICHHs IPH PEIUSHMM 337ad, HCIONb3Ysl H3BECTHBIE
TeopeMbl, 00HAPYKUBas BO3MOKHOCTH IS UX HCIIOIB30BaHHS,

- pelaTh mpocTeiiie MIaHMMeTPHUeCKUe 3alaull B IPOCTPAaHCTBE.

Hcnonvzosames npuodpemeHHvle 3HAHUA U YMEHUA €6 NPAKMUYECKOU O0eAmMeIbHOCHU U
NOBCEOHEBHOIL JHCUHU:

- IUISL ONMCAHKS PEAIIbHBIX CUTYAI[MH Ha S3bIKEe TE€OMETPHH;

- IUIS PAacdeTOB, BKITIOUAIOIIUX IIPOCTEHIINE TPUTOHOMETPHIECKHE (POPMYJIBI;

- [IPU pelIeHUH TeOMEeTPUUYECKHX 3a1a4 ¢ UCIIONIB30BAHUEM TPHIOHOMETPHH;

- IUIS PEIleHys MPaKTHIECKHX 3a1ad, CBSI3aHHBIX C HAXOXKIEHHEM I'eOMETPUYECKHX BeIHYHH
(MCIoNB3yst MPH HeOOXOAMMOCTH CIIPABOYHMKH H TEXHHYECKHE CPE/ICTBA);

- IPH IOCTPOSHHH TI'€OMETPHYECKHMH MHCTPYMEHTaMH (IHHE}Ka, YTONBHHK, LHPKYJIb,
TPAHCIIOPTHD).

Hontcrsl 6nademsv KOMnemeHYUAMU:

- HHDOPMaLMOHHOH;

- KOMMYHHKATHBHOH;

- MaTEMAaTH4YeCKo  (parMaTWdeckoi), MOApa3yMEBAIOINEH, YTO  ydallhdecs YMEKT
HCIIONB30BATh MaTeMaTHYECKHe 3HaHus, apudmerndeckuit, anrebpanuecKuil ammapar AJIs OMHCaHHS M
pelreHus MpoOieM peanbHOM OJKH3HH, I'DAMOTHO BBINONHATE aITOPHTMHYECKHE IIPENNHCAHHA |
HHCTPYKIIMA HA MATeMaTHYECKOM MaTepHale, [0JIb30BaThCd MaTeMaTHISCKMMH (OpMyJaMH, IPHMEHITh
nprobperernble anrebpandueckie mpeodpaszoraHus U (QyHKIMOHATEHOTPaQHIECKHE NPEACTaBICHHS s
ONHCAHNS W aHaJIH3a 3aKOHOMEPHOCTEH, CYIIIECTBYIOLIHX B OKPYKAIOIIEM MHUPE B B CMEXHBIX IIPEIMETaxX;

- COIUATBHO-TMYHOCTHOM, I10/Ipa3yMeBalollel, 4To ydalluecs BIafelOT CTHIIEM MBIIIIEHHS,
XapaKTepHBIM UL MaTEeMaTHKH, ero abcTpaKTHOCTEIO, T0Ka3aTeNbHOCTERIO, CTPOrOCTEIO, YMEIOT IIPOBOIUTE
ApryMEHTHPOBAHHBIC PACCYKACHHMS, eIaTh JIOTHIECKH 000OCHOBaHHBIE BEIBOJEI, MPOBOAHTE 000OIIEH S |
OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE aHAIM3d YacTHBIX IPHUMEPOB, SKCIIEPHMEHTA, BBIJIBUIATH
TUIOTE3EL, ICHO H TOYHO BBIPaXKaTh CBOM MBICIIH B YCTHOM M MHCHMEHHOH pedH;

- 00IIEeKyIBTYPHOH, 1TOApasyMeBatolel, 4To yJaluecs HOHHMAKT 3HaYMMOCTh MaTeMaTHKH
KaK HEOTHEMIIEMOM UacTH OOIIeYeIOBeueCcKOl KyIbTYpPEl, BO3ICHCTBYyIONEH Ha HBIE 00JaCTH KYJIBTYPEL,
TOHHMAIOT, 9T0 (OpMAanbHEIH MaTeMaTHYeCKHi almapaT cOo3faH M pa3sBUBAETCs C LIEIbI0 PaCHIMPCHAT
BO3MOJKHOCTEH ero IPUMEHEHU K PEIIEHHIO 3a/a4, BO3ZHUKAIONIMX B TEOPHH M MPAKTHKE, YMEIOT YMECTHO
HCIIOJIB30BaTh MaTEMAaTHUECKYIO CHMBOIHKY;

- TIpeMETHO-MHPOBO33PEHYECKOH, I0Ipa3yMeBalolleli, UTO yvyaluecs MOHMMAIOT YHHBEPCATbHBIA
XapakTep 3aKOHOB MaTeMaTH4eCKOW JIOTHKM, TNPAMEHHMBIX BO BCcex 00lacTiX YelIOBEYECKOH
JIeITENLHOCTH, BJIAJEIOT IPHEMaMH IIOCTPOSHUS U HCCIIEIOBAHUS MaTEMAaTHUECKMX MOJIENEH TIPH pemeHHN
IPUKNAJHBIX 38/1a4.

Conepsxanue yueGHOro Kypea

1. Ymcna, YuCIOBBIC BBIpRKEHHS, MpoleHTH HarypanbHble uucna. ApH(QMETHYECKHE HEHCTBHS C
HaTypalbHbME urciamu. CBoiicTBa apudMeTHIecKuX JeHCTBHH. JleMmiMOCTh HATypAIbHEIX YHUCEI.
TlemwTeny W KpaTHble umcia. llpusHaku penuMoctd Ha 2, 3, 5, 9, 10. [lemenwe ¢ OCTaTKOM.
IIpocTele umcna. Pasoikenue HATYpalbHOrO 4Yrcia Ha mpocTsie MEOXHTeNH. Haxoxnenue HOK,
HOJI. OGbikHOBEeHHEIE ApOo0H, HeHCTBHSI ¢ OOBIKHOBEHHBIMH JApo0smu.JlecaTUIHBIC npobu,



JIEHCTBUS ¢ JECITHYHBIMEH nApobsmu. IIpuMeHeHHWe CBOMCTB JUli YIIPOLIEHHS BBIPAKEHHH.
ToxaecTBeHHO paBHBle BhIpakeHHsA. [Iponentsl. HaxoxneHHe NPOLEHTOB OT YMCNa M YMCIA 110
MIPOIIEHTY.
®@opmbl oOprauu3anuy yueOHoi qesTeIbHOCTH: QPOHTANLHAS, HHIUBH/YAITbHASL
Buael yue0HOH JeATENLHOCTH: CIOyliaHue OOBSACHEHHWH YydyMTelNs, caMOoCTosTeldbHas pabora ¢
y4eOHHKOM, BBIBOJI H JI0Ka3aTeILCTBO (GOPMYII, aHATH3 POPMYIL.

2. BykBeHHBIE BBEIp@KEHHSA. DBBIp@KESHHE C IIepeMEHHBIMH. TOXKIECTBEHHBIE IIpeoOpa3oBaHMA
BRIPAXKEHHH C TEepeMEHHBIMH. 3Ha4Y€HHE BBIDAKCHHH IIPH M3BECTHBIX YHCJIOBBIX JIAHHBIX
IePEMEHHBIX.
®opMBI OPraHU3anuH yIeGHOM AeATeNbHOCTH: (POHTANIBHAS, HHIUBALYaNbHAas
Bujnsl yueOHOH JeSITeILHOCTH: CIylnaHue OOBICHEHHH y4WTeNs, CaMOCTOsTeNpHas paboTa ¢

yueOHUKOM, BEIBOJ ¥ JI0Ka3aTelIbCTBO (POPMYIL, aHAIH3 (GOPMYIL.

3. TlpeobpaszoBanue BepaxeHud. DOPMYIBI COKPAIIEHHOTO YMHOXeHHs. PanuoHalbHEIE IpOOH.
Omunouwrensl M MHorowilenbl. CTaHOapTHRIA BHI OJHOWIEHa, MHorowieHa. KoadduuueHT
onHowreHa. CTeleHs OOHOWIEHa, MHOTOWIeHa. JleMcTBHS C ONHOWIEHAMH H MHOIOYWIEHAMH.
DopMyJIbl  COKpAIeHHOT0 yMHO)KeHHs. CrocoOBl pasnolkKeHHs MHOTOWIEHA Ha MHOHTEIH.
PanuonansHble apo0H W HX cBoiicTBa. JIOIycTHMEIE 3HAUEHMS MEPEMEHHBIX. TO0XKIECTBO,
TOYKIECTBEHHBIE Mpeobpa3oBaHus palMoHaNbHBIX Apobel. CTeneHb ¢ IENBIM [10Ka3aTeIeM H HX
cpolicTBa. KopeHs n-o# cTerneHy, CTENCHD C palHOHAIBHEIM II0Ka3aTeJIeM H X CBOUCTBA.

@opmpl Opranu3zanin y4eoHol NesTelIbHOCTH: ((POHTATbHAS, HHIMBHYaTbHAsT
Buapl ydeGHOH [JesITe/ILHOCTH: CIyIIaHue OOBSCHeHHIl ydYMTeNsd, caMoCToATeNbHas padora
yueOHHUKOM, BEIBOJ ¥ JOKA3aTeNbCTBO HOPMYII, aHAIH3 QOpMyIL.

4. YpapHeHWs W HepaBeHcTBa JIMHeHHbIe ypaBHeHHs ¢ onHOH mepemenHo#. KopeHb ypaBHEHHS.
PapnocunbHele ypaBHeHus. CucTeMBl JHHEHHBIX ypaBHeHWil. MeTomsl pemeHds CHCTEM
ypaBHEHHH: MOICTAHOBKH, METOX CUOXeHHsA, rpaduueckuii merox. KsagpaTHBle ypaBHEHHSL.
HemnonHoe kBamgpaTHOe ypapHenue. Teopema Buera o xopHax ypaeHeHus. HepasencTsa ¢ onHOM
nepemerHod, CucreMa HepaBeHCTB. MeTo/Ibl pelleHHs HEPABEHCTB M CHCTEM HEPaBEHCTB: METO
HHTEPBATOB, rpauyuecKuii METO.

@opMbl Oprauu3anuy yaeGHoi JeaTeJbHOCTH: ((POHTAIbLHAS, HHAMBH/IyaTbHASL
Bugel yueGHOH JeATeNbHOCTH: Clylnamue OOBICHEHHWI YUMTENs, CaMOCTosTenbHas pabora ¢
yueGHUKOM, BEIBOJ H I0Ka3aTenbcTBO GOpMyII, aHanus Gopmyl.

5. Ilporpeccmu: apudmeTHUecKas H TeOMETPHYECKas YHCIIOBBIE IOCIENOBATENLHOCTA. PasHOCTH
apudmerudeckolt mporpeccun. Qopmyna n-oro wieHa apupmerHueckod mporpeccuu. Popmyna
CYMMBI N WIEHOB apH(MeTHYecKoil mporpeccuy. I'eomerprdeckas MpoOrpeccus. 3HaMEHaTeNb
reoMeTpuyecKkoil mporpeccur. PopMylia n-oro WieHa IeOMETpHUYECKOH mporpeccud. Dopmyrna
CyMMBI N UNEHOB TeoMeTpuueckod mporpeccuu. Cymma GeCKOHEUHOH IeoMEeTPHYeCKOH
IIPOTPECCHH.

@®opMBbI OPraHU3ANHH yIeOH0ii JeaTeIbHOCTH: (POHTAIbHAS, HHAUBHIYaIbHA
Bujabl y4e6HOH MeATeJLHOCTH: CIyliaHue OOBSCHEHHMM YYHTENs, CamOCTOsATeNbHAas paboTa c
yaeOHMKOM, BEIBOJ U IOKA3aTeNbCTBO QopMy, ananus GopMyIL.

6. ®yukuuy u rpadukn. [Tonstue Gyakuun. OyHxuus 1 apryment. O6macTs onpe/ieneHus GyHKIHH.
OGnacts 3nadeHuit Gynknuu. [padux dysxmun. Hymn dyaxmun. OyHKIMs, BO3pacTaroInas Ha
otpeske. OyuKius, yorBaomas Ha otpeske. Jluneiinas GyHkuus u ee cBoficTsa. I'paduk MHHEHHOH
dyakimn.  Yruosoit xosbounment ¢yuxuun. O6paTHO NpomopuuoHanbHas (GYHKOES H ee
coiictBa. Kranparnunas QyHKImS u ee coifcrsa. I'paduk xpamparuunol Qynkipu. CreneHHAd
dynxmma. UYernas, HewerHas (yHkimsg. CpoMicTBa 9eTHOM W HEUETHOH CTEIEHHBIX byHKIHHA.
I'paduku cTeneHHbX QyHKimit. Urenne rpa@uKoB QyHKIHMIH.

®opMbl Oprauu3anu yaeGHoH XesATeIbHOCTH: (DPOHTAIBHAS, HHIMBATYallbHAd



Buner ydeOHOH [OesiTeIbHOCTH: CIylIaHue OOBICHEHMM YyYHTeNs, caMOCTOsSTeNnbHas pabora ¢
y4eOHHMKOM, BBIBOJ U 10KA3aTEILCTBO (GOPMYJI, aHATH3 (HOPMYIL.

7. Texcrosble 3ana4n. TeKCTOBHIE 3a7a4yi Ha JBIKEHHE H CIOCOOBI permeHns. TeKCTOBEIE 3a1auu Ha
BBIYHCIIEHAEe 00beMa paboTel M croco0bl HX pemreHmit. TeKCTOBEBIE 3ajayu Ha IMPOLEHTHOE
COJIEPKaHNE BEIIECTB B CIUIABAX, CMECSX U PACTBOPAX, CIIOCOObI PEIeHHs.

®opmbl OpranMzanuu y4edHoi qesitebHocTH: QPOHTAIBHAS, HHIMBHIYalbHASL

Buje! y4e0HOH NesTeIbHOCTH: CITylTaHne OOBACHEHHH yUHTENs, CAMOCTOSATENbHAsA paboTa ¢ yueGHIKOM,
BBIBOJ ¥ OKa3aTeIbCTBO (OPMYJI, aHATH3 (OPMYIL

8. DieMeHTHl CTATHCTHKH M TEOpHMH BeposTHocTedl. CpemHee apubmermueckoe, pasMax, MOJA.
Menuana, xak crarucrHueckas xapaxtepructaka. COOp W IDYIIHPOBKA CTATHCTHYECKHX JAHHBIX.
Meroze! pemenus KOMOMHATOPHEBIX 3a/ad: HepeGop BO3MOIKHEIX BApHAHTOB, JEPEBO BAPHAHTOB,
paBuiio 7yMHOKeHHS. llepecTanoBKH, pasMeIleHu s, codeTaHus. HauanbHBIECBENEHUS U3 TEOPHH
BepoaTHOCTEH. BepoaTaocTs cmyuaitHoro cobbitus. CroikeHue U YMHOKEHHE BEPOSITHOCTEH.

®opMel OpranM3anyM y4eGHOMH JesTeIbHOCTH: (POHTATEHAS, HH/MBH Y aIbHAs
Bujibl y4e0HO# desiTeIbHOCTH: CIyllaHHe OOBSCHEHWH YUYMTENs, CaMOCTOATENbHas pabora ¢
y4eOHHKOM, BBIBOI U JOKa3aTeILCTBO (GOpMYII, aHATH3 OPMYIL.

9. Tpeyronbuuku. BricoTa, MenmaHa, CpeJHSAs JIMHAS TPEYrONBHHKA. PaBHOOESIPEHHBIH H
PaBHOCTOPOHHHH TpeyronpHHKH. llpusHaxku paseHcTBa W 10a00HMsI TPEYroNbLHHKOB. Pelnenue
TpeyronbHuKoB. CymMma yrioB TpeyronsHuKa. CBOHCTBA MPAMOYTOIBHEIX TPEYTOMBHAKOB. Teopema
[Imparopa. Teopema CHHYCOB H KOCHHYCOB. HepaBeHCTBO TpPEyroNBHHKOB. lliomans
TPEyTONbHHUKA.

®opMblI Oprasu3anuu y4e0HoH JeaTebHOCTH: (POHTAIbHAS, HHINBH Iy alLHAs
Bugpr yde0HOH NesiTeIbHOCTH: CIylIaHWe OOBSICHEHHN YUMTENsd, CaMOCTOATENbHAd pabora ¢
y4e0HHKOM, BEIBOJ U IOKa3aTENLCTBO GOpMyIL, aHamu3 GopMyIL.

10. MuOrOyronmsHHKH. BHIBI MHOTOYrombHHKOB. [lapamienorpamMm, ero CBOWCTBA H IPH3HAKH.
[Tnomane mnapamienorpamma. Pom06, mnpsMoyrombHmk, ksaapar. Tpaneuws. CpemHsis JTHHES
Tpaneuuu. Ilnomans Tpanenuu. IlpaBunsHEIe MHOTOYTOIEHUKH.

@opmel OpraHu3anui y4eOHOH JesiTeIbHOCTH: QPOHTAIBHAS, WHANBUIYAIbHAS
Buaer y4ebHoli nesiTelbHOCTH: clymmaHue OOBACHEHMM yduTels, caMmocTosTenpHas pabora ¢
yueOHUKOM, BBIBOJI M JIOKa3aTeNLCTBO GOpMYIl, aHaIu3 hopMyir.

11. OxpyxuocTs., KacarenpHas K OKPY)XHOCTH M e¢ CBOMCTBA. LleHTpalbHBIN W BIHCAHHBIA YIJIBL
OKpy’XKHOCTB, OIIHCAHHAS OKOJIO TpeyronbHuKa. OKpYKHOCTh, BIMCAHHAS B TPEYTOJIBHHUK.
Hnuna okpyxHocTH. [Inomans xpyra.
®opmMbl OpraHuzanud yueOHoil JeaTeIbHOCTH: ((POHTANBHAS, HHIAMBH/YAIbHASN
Buper yueGHOH nesiTeNibHOCTH: CiyllaHue OOBSICHEHMH YYMTENs, CaMOCTOSTElbHAs paboTa c
y4eOHHKOM, BEIBOJ ¥ JOKa3aTeILCTBO (GOopMyI, aHamu3 GopMyll.

IIpu peammu3anuy MporpaMMEl ¢ MPHUMeHeHHeM THCTAHLUHOHHBIX 00pa30BATE/NbHbIX TE€XHOJIOIHI
MOTYT OBITH HCIIOIE30BAHbIL:

1 oOpasoBarenbHble TEXHONOTUMH (MAcTEep-KI4acChl, Ppa3BHBAIOLIME 3aHATHUS, KOHCYIBTAIlHH,
TeMaTHYeCKHe KiIaccHble uyackl, KoHGepenuwuu, «llepeBepHyTbIi Kiacc» ¥ OpyrHe AaxkTHBHOCTH,
IIPOBOIUMBIE B PEKHME PEalbHOIO BPEMEHH IIPH IIOMOINY TEIEKOMMYHUKAIIMOHHBIX CUCTEM);

2 BO3MOXKHOCTH OJIEKTPOHHOro o0OyueHus (HCHONB30BaHHE IOAOOPOK 00pa3oBaTENbHEIX,
IIPOCBETUTENLCKAX M DPa3BHBAIOLIMX MATEPHANIOB, OHJIAMH-TPEHaKEPOB, IPEJCTABIEHHBIX Ha caliTe
Munwrcreperea mnpocBeleHuss Poccubickoit ®@enmepanun no agpecy https://edu.gov.ru/distance s
CaMOCTOATENBFHOT0 HCIIOIb30BaHMAs 00 yJatOIIuMuCs);

3 OecnaTHBIE MHTEPHET-PECYPCEHI, CAMTHI YUpeXkKIeHHWH KyAbTyphl M CIIOPTa, OTKPBIBIOME
TPaHCISALNK CIIEKTaKIeH, KOHIIEPTOB, MacTeP-KIacCoB, a TAK)Ke OpraHU3alKH, IPEOCTABUBIIHE JOCTYH K



My3eHHBIM, THTEPaTypHBIM, aDXUBHBIM (DOHIAM;

4 pecypcsl CpelcTB MaccoBoi MH(popManuy (006pa3oBaTeNbHEIE ¥ HAYYHO-IIONYJISPHBIE Nepeaadn,
(HIBMEI M MHTEPBBIO HA PAIHO U TEJEBUACHHH, B TOM UHCIE 3(QHpE 00pa3oBaTebHOro Tenexanana "Mos
mikora B online");

5 obpa3oBaTeNbHBIE H PA3BHUBAIONIME MaTepHAbl Ha IeYaTHOH OCHOBE (COOPHMKH MPEAMETHEIX H
MEXIHCIUIUTMHAPHBIX ~ 3a/1ad, OTKPHIThIE MaTepHalbl MEKIYHapOIHBIX HCCAENOBAHHM KauecTBa
06pa3oBaHms, JEMOHCTPALMOHHBIE BapUaHTHl ONMMIIHAIHBIX M JHArHOCTMYECKHX 3alaHMi, [ICYaTHBIC
yueOHble U3IaHUsT).

Texnuueckue cpencrea 00y4eHus

KoMneroTep/HOyTOYK/TITaHIIET c BCTOPEHHBIMHU WIIH HOKITIOYaeMbIMA
JIHHaMHKaMF/MAKPO()OHOM/TapHUTYPOH B JOCTYIIOM K ceTH «MIHTepHETY.

KAJEHAAPHO-TEMATHYECKOE IINTAHHPOBAHHE

Koa-po| Ilnanoswie cpoxn | @akTHueckue

Ne Copep:xkanue yueOHOro MmarepHuaja
4acoB | IPOXOKIEHUS] TeMbI CPOKH
1. | Beenenue. 3HaKOMCTBO CO CTPYKTYPOH 3K3aMeHa. 1
®opwma Granka OI'D o maremaTtrke. MUHUMAalIbHBIR
ropor OI'D.
2. | Pa36op zamanmit nemoBepcun 2022 roga(l yacts)- 1
MOJIYJb «anredpay, MOIYIb «reoMeTpus». PadboTa ¢
OmaHKaMH.
3. | Pasbop 3amanuit nemosepcuu 2022 roaa (2 yacts)- 2

pelIeHue 3a/1a49 C TIOHEIM Pa3sBEPHYTHIM PELEHHEM,
MO TyIIb «anredpay. PaboTa ¢ 6maHKaMu.

4. | Pasbop 3apmanmii nemoBepcun 2022 roxa (2 9acTs)- 2
pelnenue 3a1a4 ¢ IIOIHBIM Pa3BEPHYTHIM PELICHHEM,
MOy «reoMeTpusy. Pabota ¢ OnaHkaMu.

5. | JelicTBUS ¢ pallHOHATIBHBIMH YHCIAMH. 1
CrangapTHEI BUJ YHCIA.

6. | UsMepenue oTpe3KoB U yIraoB. CMEKHEIE U 1
BEPTHKAIBHBIE YIIIEL

7. | HedictBurenbuble yncna. KBampaTHeIH KOpeHs. 1
WppauuoHalbHEIE YHCIIA.

8. | TpeyronsHuK. [TpH3HaKK paBEHCTBA TPEYTOJIEHHKOB. 1

9. | EnuHuipl H3MEpeHHs UIMHEL, II0IAaIH, 00beMa, 1

MAaCCHhI, BpDEMEHH, CKOPOCTH. 3aBHCHMOCTE MEXTY
penuuuHaMi. [Ipormopuuy.

10.| Pasnoxenue MHOTOYIEHA Ha MHOXKHATETH. DOpMYIIE] 1
COKpAIIIEHHOTO YMHOMKEHH.

11.| [IpssMoyronbHEIE TpeyroNbHUKH. COOTHOIIEHNUS B 1
MIPSIMOYTOJIEHOM TPEYTONBHHUKE.

12.| Toxnectso. IIpeobpasopanne TOMKIECTB. 1

13.| IMapannenorpamMm, CBOMCTBA U MPH3HAKH. 1

14.| Anrebpawueckas qpo6s. JlelcTBus ¢ 1

anredpandecKumMu Ipo0IMH.




15.| Tpsamoyronsuuk. Pom6. KBazmpar. 1
16.] IIpeoGpazoBanus alreOpauyecKuiX BEIPaKEHUH. |
17.| Muoroyronsauku. Cymma yrios. [lepumerp. 1
18.| BrlpaskeHue TepeMeHHO 13 GOPMYJIBL. 1
19.| Tpanerus. 1
20.| CpolicTBa CTETICHH C LEJIEIM [TOKA3aTENIEM. 1
21.| TlpusHaky 10g00Hs TPEYTOIBHUKOB. 1
22.| Jlunelinbie X KBaIpaTHBIC YPABHECHHS. 1
23.| Yrisl, CBI3aHHBIE C OKPYIKHOCTBEO. 1
24.| OTpe3KH, CBA3AHHBIC C OKPYKHOCTHIO. 1
25.| YpaBHEHHS C MOIYJIEM. 1
26.| OKpYXHOCTB BIIMCAHHAs ¥ ONHCAHHAS. 1
27.| CucTeMBl ypaBHEHHH. 1
28.| Ilnomaas TpeyroibHUKA, YETIPEXYTOJIbHHKA. 1
29.| Pemenne TEKCTOBEIX 3aa4 C IOMOLIBIO YPABHEHHH. 1
30.| Pemenue TEKCTOBEIX 337184 C IIOMOIIBIO CHCTEM 1
ypaBHEHHUH.
31.| Cratucruyeckue xapakTepUCTHKH. JlparpaMMBL. }
32.| PemeHue 3a1a4 Ha CMECH, PACTBOPEI H CILIABBL 1
33.| I'paduxy GyHKITHI. 1
HUTOI'O 35




