O0mas xapakTepucTuKa Kypca

Hacrosimas pabovas nporpamma y4yeOHOro kypca «TpynHbie BONPOCHI MaTeMaTHKH. 8§
KJlacc» pa3paboTaHa B COOTBETCTBUU C TpeOOoBaHMSIMH (elepaibHOTO TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa OCHOBHOTO oOmiero obpazoBanus (maiee — OI'OC O0O0) u
HaIpaBJieHa HA OPraHU3aIUI0 00YUSHHSI MATEMAaTUYECKOMY CO/IEP KaHUIO, BBIXOAAIIEMY 38 PAMKHU
®DenepanbHOil paboueil mporpaMMel 1o yueOHoMy npenmery «MartemaTukay (6a30Bblii ypOBEHbD)
OCHOBHOT0 00111ero oOpa3oBanus (nanee — OPII), ¢ yyeToM UCOIb30BaHUS BUAOB ACSITEILHOCTU
00y4aromuxcs, OTJINYHBIX OT YPOUHBIX.

[Ipu pazpabotke [IporpaMMbl yUUTHIBAIHUCH CIEAYIONINE JOKYMEHTHI:

— nucbMo MuHKcTepcTBa npocseleHust Poccuiickoit ®enepaunu ot 5 utons 2022 r. Ne
TB-1290/03 «O HampaBieHUHW METOJIWYECKHX PEKOMEHJAIMI» MO OpraHWU3ali BHEYPOUHOM
NEeSITeIbHOCTH B paMKax peanu3alii  OOHOBJCHHBIX (DeJepalIbHBIX TOCyJapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIAPTOB HAYAJIBLHOTO OOIIEro M OCHOBHOTO 0OILIEro 0o0pa3oBaHMUS;
pacniopsbxenue IlpaButensctBa Poccuiickoit ®denepanuu ot 19 HosOps 2024 r. Ne 3333-p «O06
YTBEPKACHUH KOMIUIEKCHOTO IJIaHA MEPOIPUSATHI MO MOBBIIICHUIO KaYeCTBA MaTEMaTHIECKOTO
U €CTECTBEHHO-HAy4YHOTO 00pa3zoBanus Ha nepuos a0 2030 rogay.

AKTyallbHOCTh Kypca B ycioBuAX peanu3anmuu TaKOW CTpATETMYECKOM 3amayd, Kak
JIOCTUKEHUE TEXHOJIOIMUECKOI0 CYBEPEHUTETA CTPAHBbI, IIEpe]] MaTeMaTHYECKUM 00pa30BaHUEM
B YHCJIE TJIAaBHBIX MOCTABIEHBI CIEIYIONINE LIEIH: Pa3BUTHE TBOPUECKHUX M HCCIEI0BATEIbCKUX
CHOCOOHOCTEH 00ydJaromuxcs, WX MOATOTOBKA B IpOIEcce OOyYeHUs MaTeMaTHKE K BBIOOPY
npodeccui, CBI3aHHBIX C PA3BUTHEM TOUHBIX U €CTECTBEHHBIX HAyK U TeXHOJoruil. Kak BaxHBbIH
KOJIMUECTBEHHBIN MIOKA3aTelb IOBBIILIEHUS MHTEPECA K MATEMAaTUKE BBIJEISIETCS POCT KOJIMYECTBA
BBIITYCKHUKOB, BBIOMPAIOIIUX Ha TOCYJapCTBEHHOW UWTOrOBOM aTTeCTallMd »HK3aMEH II0
MaTeMaTHKe Ha IPOQHILHOM yPOBHE.

OcBoenue mpennaraeMoii IIporpammbl cIOCOOCTBYET MOBBIIICHHIO y OOyYaromuxcs
YPOBHSI MOTUBALIMK K U3YYCHHUIO MAaTEMATUKH, K TIPOJOJDKEHUIO N3ydeHus maTtemaTuku B 10-11
Kjaccax Ha YIIIyOJEeHHOM YPOBHE M OpPUEHTHPYET Ha BbIOOp €AMHOr0 ToCyIapCTBEHHOI'O
9K3aMEHa M0 MaTeMaThke NpopuiIbHOro ypoBHs. Kpome Toro, ocBoeHue mpearaemMoro B
[Tporpamme copeprkaHus MO3BOJISIET PACHIMPUTH KPYT pelllaeMbIX MaTeMaTHUECKUX 3a/1a4 33 CUeT
BKJIIOUEHUS TPOOJIEMHBIX, HECTAaHAAPTHBIX 33/a4, 33/a4 MPUKIAIHOTO XapaKTepa, BbIIOIHEHUS
UCCIIEIOBATEIbCKUX PA0OT, B TOM YHCIE C MEXKIPEAMETHBIM COJAEpKaHUEM, H3Y4YEHUs
JIOTIOTHUTEIIHBIX BOIIPOCOB KaK TEOPETUUYECKOT0, TAK U MIPAKTUUECKOTO XapaKTepa.

[Ipenycmotrpennsie [IporpaMMoil BUAbl JeSTENBHOCTH — UHIMBUIYyadbHAs U TPYIIOBas
IIPOEKTHAasl U HCCIeI0BaTeNIbCcKasi JeSTeIbHOCTh — CIIOCOOCTBYIOT Pa3BUTHIO MO3HABATENIbHBIX,
PETyJIATUBHBIX U KOMMYHUKAaTUBHBIX yMeHUI oOydarouiuxcs. I[IporpamMma cooTBETCTBYET uiee
paciMpeHus MPUKIAJHON HalpaBICHHOCTH Kypca MaTeMaTUKU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus. Peanmusanms Kypca CIOCOOCTBYET BBISBICHUIO TAJAHTIMBBIX M OJAPEHHBIX
00ydJaronuxcsi, MoIIEPKKE UX TaJaHTOB M Pa3BUTHIO CIIOCOOHOCTEH.

B OonpmmHCTBE TeM Kypca MPEAINoJaraercsl BBIMOJHEHHE HCCIeI0BaTelbCKUX paloT.
VYyeOHoe uccliejoBaHME MO MaTeMaTHKe B 8 Kjacce MpeaIoJiaraeT MoIy4eHHe CYObEeKTHBHO
HOBOTO JJIsi 00yyaromerocsi pe3yibraTa ¥ HampaBiieHO Ha (pOpMUPOBAHHE HMCCIEOBATEIbCKUX
YMEHMH: BblAENIEHUE MpOOJEMBbl, OpraHu3alMs W aHaJlIW3 JaHHBIX, BBIIBI)KEHHE TUIIOTE3BI,
IPOBEpPKa TUIIOTE3bI, (HOPMYIMPOBAHNE BBIBOJIOB U NPEACTABICHUE PE3YIbTaTOB Ha TPAMOTHOM
MaTeMaTHUYECKOM SI3bIKE.

IIporpamma MokeT ObITH BOcTpeOOBaHA OOYYaIOMIMMUCS, KOTOPblE MMEIOT MHTEpeC K
U3YYEHHUIO MaTeMaTHUKH, TOTOBSTCS K y4acTHIO B OJMMIIMAJaX IIKOJBHUKOB 10 MaTeMaTHKE U
yIIIyOJICeHHOMY U3Yy4EHHIO MaTEMAaTUKU Ha YPOBHE CpeJJHEero o011ero o0pa3oBaHusl.

eab u 3a1a4u Kypca

Lenp IIporpammsl — oOecrneynTh HHAUBUAYaJIbHBIE MOTPEOHOCTH OOYyYaroIUXcs B
M3YYEHUHU COJIepKaHUsl MaTeMAaTUKH, BBIXOJIALIETO 3a paMKU MTPOrpaMMbl 0230BOTO YPOBHS.

3agauu Kypca:



1. TloBblmieHWE YypOBHS MaTeMaTHYEeCKOW TMOATOTOBKH OOYYArOIIMXCS, pa3BHUTHE
YCTOMYMBOTO HHTEpEca K yueOHOMY mpeameTy «MareMaTukay.

2. Pa3BuTHEe TBOpYECKHX CHOCOOHOCTEH, MPOCTPAHCTBEHHOIO BOOOpaKEeHUS,
TEOPETUYECKOr0 MBIIUICHUS U MaTeMaTUYeCKOW MHTYHIIMH, YMEHUN pacCyXJaTh JIOTUYECKH U
AQHAIN3UPOBATh CUTYalLUH.

3. YrnyOnenue u 3akperieHre 0a30BbIX 3HaHUHN, (OPMUPOBAHUE YCTOMUYUBBIX HABBIKOB
pellIeHUs] HECTaHAApPTHBIX M OJMMIMAIHBIX 3a]a4, OCBOCHHME HECTaHJAPTHBIX MOJIXOAOB U
OPUTHHAJILHBIX PELICHUI.

4. O3HaKOMIJIEHHUE C JONOJHUTEIBHBIMH pa3/iellaMi MAaTEMAaTUKH, BBIXOASIIMMU 332 PaMKU
06a30Boro Kypca.

5. BocnuraHue camMOCTOSITEIBHOCTH, HACTOMYMBOCTH M OPraHM30BAHHOCTH B XOJ€
peIIeHuUs CIOXKHBIX 3a/1a4.

6. Pa3BuTHe HABBIKOB KOMAaHJHOW pabOThI, JPYKECKOTO CONEPHUYECTBA M 3I0POBOM
KOHKYPEHLIUU CPEU CBEPCTHUKOB.

7. TlomroroBka oO0y4aromuxcs K Y4YacTHIO B IIKOJBHBIX, PAOHHBIX, TOPOICKHX,
pPErHOHANIbHBIX, BCEPOCCUICKUX ONMMITHAaX, KOHKYpCax U COPEBHOBAHUSX 110 MaTeMaTHKe.

8. TloBblieHHWE YPOBHS TPAMOTHOCTH B OOJIACTH HCIOJB30BAHUS «MATEMaTHYECKUX
MAKeTOB», OOECMEeUNBAIOIINX AaBTOMATH3AIMIO TPOIECCOB TIOMCKA, aHalnu3a, OoO0paldoTKw,
co3maHus, mnepenadd, (opmanmmzanuu (B BHIE CTATHYECKUX W JUHAMHYECKHX TPa(HKOB,
JUarpamm | rpoueil BU3yanu3aluid pe3yabTaToB aHaIN3a i MaTeMaTHYECKHX 3aKOHOMEPHOCTEH)
B IIpoliecce y4eOHO 1eATeNbHOCTH IPU U3YYEHUN MaTEMAaTUKH.

9. Pa3BuTHEe TBOPUYECKUX CIOCOOHOCTEH, TEOPETHUECKOrO MBIIUICHUS Ha OCHOBE
WCIIOJIH30BaHUS U(PPOBBIX UHCTPYMEHTOB (B TOM YHCJIE «MATEMAaTHYECKUX ITAKETOBY») B 00J1aCTH
MOJICTIUPOBAHUS, UMHUTALUKA W HHTEPHpPETAluU aOCTPAKTHBIX MAaTEMAaTUYECKUX OOBEKTOB U
00pa3oB B BUJIE PA3JIMYHBIX BU3yaIU3aIlui (B TOM YKCIIE MPOCTPAHCTBEHHBIX OOHEKTOB).

[IporpamMma paspaboTaHa ¢ y4eToM peKkoMeHaauui ¢enepaibHoil pabodell mporpamMmbl
BOCIIUTaHHWsS. B YacTHOCTH, OHa YYHTHIBA€T IICHUXOJIOTO-TIEAATOTHYECKUE OCOOCHHOCTH
COOTBETCTBYIOLIEH BO3paCTHON KaTEeropuu 00ydaroLuxcs.

Takum oOpa3om, peanusanust Ilporpammbl CONEHUCTBYET MONYYEHHMIO CIIEAYIOIIUX
pE3yJIbTaTOB:

— JIOCTHXKEHHE OOy4yaroUMMHCS IUIAHUPYEMBIX JIMYHOCTHBIX, METANpeAMETHbIX H
NOPEIMETHBIX pe3yJabTaToB, B T. Y. COOTBETCTBYIOIIMX YIIyOJIEHHOMY YpPOBHIO H3y4YEeHHUs
MaTEeMaTUKH;

— pa3BUTHE JIMYHOCTH 00yUaromuxcsi, GOPMUPOBAHUIO U YAOBIETBOPEHHUIO UX COLMAIBHO
3HAUYMMBIX UHTEPECOB U MOTPEOHOCTEN;

— caMmopeanu3anus OoOydaloIIMXCsl Yepe3 ydacTue BO BHEYPOUHOW JESATENbHOCTH IO
peaMeTy.

MecTto y4eOHOro Kypca B y4e0HOM ILJIaHE

Pabouas mporpamma y4uebHoro kypca «TpyHble BOIPOCH MaTEMaTUKW» MpeJHa3HAYeHa
JUISL pealu3alid B 8 KIacce W HamlpaBlieHAa Ha JOCTHXKEHHE OOYyYaroIIUMHUCS TUITAHUPYEMBIX
pe3ynbraToB. [locienoBaTenbHOCTh U3yUEHUSI TEM Kypca COBIAAAET 10 BPEMEHU C U3Y4YEeHHEM
Kypca MaTeMaTHKu (anreOpbl U TE€OMETPHH) OCHOBHOW IIKOJIBI 6a30BOTO YPOBHS, BCE TEMBI IO
BO3MOXXHOCTH CHHXPOHU3HPOBaHBbI C¢ 0a30BBIM KypCOM MaT€MaTUKH MO KiaccaM. Tembl Mo
anredpe U TeOMETPHUH YePEIYIOTCs, YTO TMO3BOJISET MAaKCUMAaIbHO MPUOIU3UTH UX IO BPEMEHU
M3y4eHUs K OCBOCHHIO 0a30BOTO Kypca. [Iporpamma yaeOHOTO Kypca paccuntana Ha 34 gaca, 1o
1 bacy B Hemenro, 3a CUET YacOB YacTH Y4eOHOTo IJIaHa, (OPMUPYEMON YYaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH.

Coaepixanue o0yueHust

Yucna u evluucnenus

KBagpartuslii kopeHb. BoinonHeHue onepanuii ¢ uppallioOHAIbHBIMU YHACIAMHU.

Aneebpauueckue blpasicenusl



JlpoOHO-panmoHanbHble  BbIpaxeHus. CreneHu.  BeimonHeHWe  TOXIECTBEHHBIX
npeoOpa3oBaHM palliOHATBHBIX BEIPAKCHHM.

L]enmpanvraa cummempus

@opMynHpoBKa ONpeNeNeHUs M JOKA3aTelbCTBO CBOWMCTB LIEHTPAIbHO-CUMMETPHYHBIX
buryp.

Jlenenue oTpe3ka Ha paBHbIEC YaCTH C IIOMOUIBIO LUPKYIIS U JIMHEUKU.

HccnenoBaTtenbckas paboTa: CBOMCTBA IIEHTPATIbHO-CUMMETPUYHBIX (PUTYD.

[IpoexT: neHTpanbHasi CAMMETPHS B OKPYKAIOIIEM MUDE.

YpaBHeHusI 1 HEPaBEeHCTBA

Onpenenenre paBHOCWIBHBIX ypaBHeHUM. IIpuMeHeHue CBOWCTB ypaBHEHUM C OJHOMU
nepeMeHHoi. OnpeneneHne KOJIUYeCcTBa JEHCTBUTENbHBIX KOPHEW KBaJpaTHOIO YpaBHEHUS.
Pemennie npoOHO-pallMOHANBHBIX YpPAaBHEHUH, CBOIAIIMXCA K JMHEHHBIM WM KBaJpaTHBIM
YPaBHEHHUSAM, HCIIOJIb30BAaHUE METOAA 3aMEHbl IepeMeHHOW. PelleHHMe TEKCTOBBIX 3ajad
anreOpanvyeckuM CIocoOOM: TEepexo] OT CJIOBECHOM (OPMYJIMPOBKU YCIOBUS 33Jadyd K
anreOpanyeckor MOJIEIH ITyTeM COCTABIICHHS YPaBHEHUS; PEIICHNUE COCTABICHHOTO YPaBHEHUS;
UHTepIpeTanus pesynsrata. ['paduueckas unTeprperanys ypaBHEHUN ¢ IByMS IE€PEMEHHBIMHU.

Pemienue cucreM ypaBHEHHUI, B KOTOPBIX OJHO U3 YPAaBHCHUN HE SABISETCS JTUHEHUHBIM.
['padmyeckas uHTEpIpETALUS PEUICHHS YPaBHEHUS C IBYMS IEPEMEHHBIMU U CHCTEM ypaBHEHUI
C IByMs II€pEMEHHBIMU. PellleHrne HelMMHEeWHbIX HEPABEHCTB U UX CUCTEM. PellieHne HepaBeHCTB,
collepkalux 3HaK Monyis. M3o0pakeHue pelieHus HEpaBeHCTBA C OJHOM MEpeMEHHOW U
CUCTEMBbl HEPABEHCTB HAa KOOPJIMHATHOW MPSIMOM, 3alMCh PEIICHHUS C IMOMOLIbI0 CHMBOJIOB.
HepaBencTtBo ¢ aByMs mnepeMeHHbIMH. ['paduueckuii METOJ pelIeHUs CHUCTeM HEpPaBEHCTB C
JBYMsI IEPEMEHHBIMU.

HccnenoBatenbckas paboTa: paBHOCHIBHOCTD U CJIE/ICTBUE.

HccnenoBatenbckass pabora: rpadudueckass HWHTEpHpETalMs YpaBHEHHH C JIBYMs
MIEPEMEHHBIMH.

HccnenoBatensckas padora: rpadhudeckuil METOJ| PEICHUS CUCTEM HEPABEHCTB C JIBYMSI
NIEPEMEHHBIMH.

IIpeoGpazoBanue moaooust

ITpeoOpa3oBanue nogodus u nogooHsle Gurypsl. COOTHOLICHHUS B TOJOOHBIX (DUTYpax.

UccnenoBarenbckas padbora: uyto Takoe ppaxran?

Joxa3aTe1bCTBO HEPABEHCTB

OneHka 3HaYeHUs BBIPAKEHUS C UCIOJIb30BaHUEM HEPABEHCTB.

IIpuMeHeHNEe CBOMCTB HEPABEHCTB B XOJ€E PEILICHUS 3a1a4.

Onpenenenre paBHOCUIbHBIX HEPABEHCTB.

JloKka3aTebCTBO HEPABEHCTB.

Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIbIO JIMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

HccnenoBaTenbckas paboTa: JMHEHHOE HEPABEHCTBO C OAHOM IEpEeMEHHOI ¢ mapaMeTpoM.

HccnenoBatenbckas paboTta: IMHEHHOE HEPABEHCTBO C OIHOM MTEPEMEHHOM C TapaMeTPOM.

IIpsiMOyroJibHBIE TPEYT0JIbHUKH

Jloka3aTenbCTBO ~ COOTHOUIEHMH  MEXAYy  MPONOPLUUOHATIBHBIMU  OTpPE3KaMH B
IPSIMOYTOJIBHOM TpeyroyibHUKE. [IpuMeHeHre COOTHOIIEHUH NIPU PELIEHUH 3a/1a4.

DOYyHKIUHT

[Touck obnacTu onpeneneHus 1 MHOKecTBa 3HaueHni QyHkuuu. ['paduk Gpynkumn K/X.
Oyukius Buaa (ax+b)/(cx/d).

Ymucna ¥ BBIYMCICHHUSA: 1TUMOCTh

@opMyIMpPOBKA JEIMMOCTH HAallEeJIO0, YHCET, CPaBHUMBIX IO JaHHOMY MOJYIIO.
BoinonHenue neneHus ¢ octaTkoM. J[0Ka3aTenbCTBO M NMPHUMEHEHHE CBOMCTB CPaBHEHUH I10
Monyito. HaxoxaeHne ocTaTkoB CyMMbI M IPOU3BEACHHUS 110 JAHHOMY MOJYIIIO.

HccnenoBaTenbeckas paboTa: JeIUMOCTb.



IInanupyemMbie pe3yJabTaTbl OCBOeHHUsI y4eOHOro kypca «TpyaHbie BoOmpochl
MaTeMaTHKH»

Peanuzanus nporpammel yueOHOro Kypca «T'pyaHble BOIPOCH! MaTEMaTUKW» HaIlpaBJIeHA
Ha o0ecreyeHne AOCTHKEHHUs 00YyJarolUMKCS JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3VYJIbTATBI B uactu:

— MaTPUOTHUYECKOI0 BOCIUTAHUS: IMPOSIBICHUE HMHTEpEca K IMPOLUIOMY M HAaCTOSALIEMY
POCCHICKON MaTeMaTUKH; IEHHOCTHOE OTHOLIEHUE K IOCTHKEHUSAM POCCUHCKUX MAaTEMaTUKOB U
POCCUICKON MaTEMaTHUECKOM LIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B IpYyruxX Haykax U
HPUKIAJHBIX cepax;

— IPaX/JIaHCKOI'O0 U JTyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS: FOTOBHOCTb K BBIIIOJIHEHUIO
00s13aHHOCTEH IrpaXk/laHMHA U peain3aliy ero 1pas; PEeICTaBICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TpakJaHCKOro oOIiecTBa
(HammpuMep, BbIOOPBI, ONPOCHI), TOTOBHOCTh K OOCYXKAECHUIO STHUECKUX MPOOJIEM, CBA3AHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUN HAyKH; OCO3HAHUE BAKHOCTH MOPAIbHO-ITHUYECKHUX
HPUHIUIIOB B I€ATEILHOCTH YUEHOTO;

— TPYJOBOI'O BOCIIUTAHUS: YCTAHOBKA HAa aKTHMBHOE y4YacTHE B PEILIEHUU MPAKTUYECKUX
3ajJjay MaTeMaTHYeCKOM HaIPaBJIEeHHOCTH; OCO3HAHHE BAKHOCTH MAaTeMaTHYeCKOro o0pa3oBaHus
Ha TPOTSDKEHUHM BCEH KU3HM NIl YCIEIIHOW NpOQeCCHOHATBHON JESITeIbHOCTH M PAa3BUTHE
HEOOXO/JUMBIX YMEHHH; OCO3HAHHBIA BBHIOOP M IOCTPOECHUE HHIUBUAYAIBHOM TpaeKTOpHUU
0o0pa30oBaHMsl W JKU3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX
MOTPEeOHOCTEH;

— ACTETUYECKOTO BOCHHUTAHMS: CHOCOOHOCTH K 3MOIMOHAJIBHOMY M 3CTETUYECKOMY
BOCIIPHATHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3aJad, pEILICHUH, pacCyXICHHWH; yMEeHue BHUIEThb
MaTeMaTUYeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;

— LIEHHOCTH HAay4YHOI'0 I03HAHMSI: OPUEHTALUS B JIEITEIbHOCTH HA COBPEMEHHYIO CUCTEMY
HAy4YHBIX HIPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHUS 4YEJIOBEKa, MPUPOIBI U
o011ecTBa; MOHMMaHUE MATEMAaTHYECKOM HayKH Kak c(epbl YeIOBEUECKON AeATeNbHOCTH, 3TAllOB
€€ Pa3BUTHUS U 3HAYUMOCTU JUISl PAa3BUTHS LMBWIM3ALMH; OBJIAJICHUE SI3bIKOM MaT€MAaTHUKH M
MaTEMAaTUYECKONM KyJbTypOH Kak CpEACTBOM IIO3HAHUS MHpA; OBJAJECHUE HaBbIKaMHU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

— (U3MYECKOro BOCIHUTAHMS, (POPMUPOBAHUS KYJIbTYPhl 30pPOBbSI M 3MOIMOHAIBHOTO
0J1arornosty4rsi: TOTOBHOCTh IPUMEHSTh MaTEMaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HU (37]0pOBOE MUTaHKE, COANAaHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, peryispHas ¢Qusnyeckas aKTHUBHOCTH), C(HOPMHpPOBAHHOCTb HaBbIKa pediekcuu,
IpU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

— DKOJIOTMYECKOI0 BOCIUTAHUS: OPUEHTAlUsl Ha MPUMEHEHUE MaTeMaTH4YeCKUX 3HAHWM
JUIsl peleHus 3aa4 B 00JaCTH COXPAHHOCTH OKpY Karollel cpe/ibl; MIaHUPOBaHUE TTOCTYIIKOB U
OLICHKa MX BO3MOJKHBIX IOCIIEJCTBUI MJi1 OKpY’Kalollel Cpelbl; OCO3HAHHE TIJI00ATIbHOTO
XapakTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelIeHus;

— aJlanTauy K U3MEHSIOIUMCS YCIOBHUSIM COLMAIBHON U PUPOJHON CPEeJbl: TOTOBHOCTD
K JIEHCTBUSM B YCIIOBHSIX HEOIIPEIEIIEHHOCTH, IIOBBIIIEHNIO YPOBHS CBOE KOMIIETEHTHOCTH YEpE3
MPAKTUYECKYIO JESTENIbHOCTh, B TOM YHCJI€ YMEHHUE YUUThCS y IPYrux Jojel, mpuoOpeTars B
COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMM U3 OIBITA JAPYTHUX;
HE00X0IUMOCTh (hOPMHPOBATH HOBbIE 3HAHUS, POPMYIUPOBATH UAEU, MOHATHS, TUIOTE3BI 00
00BEKTaxX U SIBICHUSIX, B TOM UYHUCIIE paHee HE U3BECTHBIX, OCO3HABAThH JEPHUIIUTH COOCTBEHHBIX
3HaHUU U KOMIIETEHTHOCTEMH, MIIaHUPOBATh CBOE Pa3BUTHE; CHOCOOHOCTh OCO3HABATH CTPECCOBYIO
CUTYallUl0, BOCHPUHUMATh CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOymOIUil KOHTpMED,
KOPPEKTUPOBaTh MPUHUMAEMbIe pelIeHHs] U IeHCTBUs, (OpMYyIHpPOBaTh M OLIEHUBATh PUCKH U
NOCJEACTBHSI, (POPMHUPOBATH OIIBIT;

— BOCMUTaHUSI MHGOPMAIMOHHON KYJbTYpHI: MPOSIBICHUE MHTEpeca K UCHOJIb30BaHUIO
U(POBBIX TEXHOJIOTUH U1 ONTUMH3AIMK MPOIIECCOB MOMCKA, aHaau3a, 00pabOTKH, CO3aHMs,



nepeaay MaTeMaTHYecKO MHQPOpPMAlUU W BHU3YyallM3alliii MaTeMaTH4ecKuX OoOO0OIIeHui u
pe3yIbTAaTOB aHAJIN3a; TOTOBHOCTH K HCIIOJIb30BaHUIO IIM(PPOBBIX UHCTPYMEHTOB JUIsl BBITOJHEHUS
y4eOHOI JeATeNbHOCTH TNPH HU3YYECHHH MAaTeMaTHKH; CHOCOOHOCTh MPHUMEHATh LU(POBBIC
UHCTPYMEHTHI B YCIOBHSAX pean3allil Mep N0 NPEAYNPEeXIECHUI0 BO3MOXKHBIX HEraTHBHBIX
MOCJEICTBHI aKTUBHOTO M CHCTEMAaTUYECKOTO MPUMEHEHUS HU(POBBIX TEXHOJIOTUH B y4eOHBIX
LeJIsX.

METAIIPEJJMETHBIE PE3VJIbTATBI

ITo3HaBarenbHble YHUBEPCAIbHBIE YUEOHBIE 1EHCTBUS

basoBeie nornyeckue AeicTBUS:

— BBIABJIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATUAMHU, (OPMYTUpPOBATH ONPEACICHUS  MOHSATHM,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA i1 000OLIeHHs U
CpaBHEHHsI, KPUTEPUH ITPOBOIMMOTO aHATIN3a;

— BOCIPUHHUMATh, (OPMYJIUPOBaTh U NPEeOOPA30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

— BBISIBJISITh MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUs B (aKTax,
NAHHBIX, HAONIONEHUSX W  YTBEPXKACHUAX, TMpeiaraTb KPUTEPUU JJIS  BBIABICHHA
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

— JIeNlaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

— pa3duparp J0Ka3aTEIbCTBA MATEMAaTHIYECKUX YTBEPKICHUH (TIPSIMBIE U OT IPOTHUBHOTO),
IPOBOJIUTH  CaMOCTOATENbHO JIOKA3aTEeNIbCTBA MaTeMaTH4YecKHX (DakToB, BBICTPAUBATh
apryMEHTalWI0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, IPUMEHSATh METOJ MaTeMaTH4eCKOH
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

— BBIOMpaTh crnoco0 pemieHuss y4eOHOM 3ahauu (CpaBHUBaTh HECKOJIbKO BapUaHTOB
peuieHus, BbIOMpaTh HauOojJee MNOAXOAALIMM € YYeTOM CaMOCTOATEIbHO BBIJEIECHHBIX
KPUTEPUEB).

basoBele uccnenoBarenbckue 1eHCTBUSA:

—  HWCIONB30BaTh  BOMPOCHI KaK  HMCCIENIOBATENbCKUH  WHCTPYMEHT  ITO3HAHMS,
(dbopMynupoBaTh BOMPOCHI, (PHUKCHpYIOLIMEe MPOTUBOpEUHEe, NpoOIeMy, CaMOCTOSITEIbHO
yCTaHaBJIMBATh UCKOMOE U JTaHHOE, (JOPMHUPOBATH TUTIOTE3Y, ApIYMEHTHPOBATh CBOKO MO3HIIHIO,
MHEHHUE;

— MPOBOJIUTEH 110 CAMOCTOSATENBHO COCTABICHHOMY IIJIaHy SKCIIEPUMEHT, UCCIIEIOBAHUE TI0
YCTAHOBJICHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro oOBEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXITY
coboii;

—  CaMOCTOATENbHO  (OpMYIHpPOBaTh OOOOINEHUS W BBIBOJABI IO  pe3yiabTaTaM
NPOBEIEHHOTO HAONIONEHUS, WCCIEAOBAaHMs, OKCIEPUMEHTa, OIICHWBAaTh JIOCTOBEPHOCTh
MOJYYEHHBIX pe3yJbTaToOB, BHIBOJIOB U 0000IIEHNUH;

— IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTATH MPEITOI0KESHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabota ¢ nuadopmanmeii:

— BBIABIISITH HEIOCTaTOYHOCTH M U30BITOYHOCTH HH(OPMAINH, TaHHBIX, HEOOXOAUMBIX ISt
pEIIeHHS 3a/1a9H;

— BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO
Pa3NIUYHBIX BUAOB U (POPM NPEICTABICHHUS;

— BBIOUpaTh (HOopMy MpesCTaBIeHUs HHPOPMALIMU U WITIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, JruarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIHSIMU;

— OICHMBATh HAJEKHOCTh HMHPOPMALUU 1O KPUTEPUSAM, MPEIOKEHHBIM WIN
c(OPMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHHKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE IEHCTBHSL:



— BOCHPUHUMATH U (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBUH C YCIOBUSMH H LEISAMU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, AaBaTh MOSACHEHUS 110 X0y pELIEHMsI 3aJa4l, KOMMEHTHPOBATh MOJTYYEHHbIN pE3yJIbTaT;

— B X0J1e 00CYX/IeHHUs 3a[aBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TE€MBI, IPOOJIEMBI,
pemaeMoil 3a1a4uM, BBICKa3bIBaTh HJEU, HALlEJICHHBIE HA IOMCK PELIEHHS, CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYTrUX YYaCTHUKOB JAManora, oOHapyKMBaTh Pa3jIM4Me U CXOJCTBO
MO3HLINH, B KOPPEKTHOU popme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

— MPEACTaBIATh PE3y/IbTaThl PEIICHHs 3a/1a4M, YKCIIEPUMEHTA, UCCIEI0BAHUS, IPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIICHHS C YIE€TOM 3ajay NMPE3CHTAUU U OCOOCHHOCTEN
ayJUTOpUH;

— MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHON M MHAWBUIYAIbHOU PabOThI U
pelIeHUH Y4eOHbIX MaTeMaTH4YeCKMX 3ajad, MPUHUMAaTh IeJb COBMECTHOM JEATENbHOCTH,
IUIAHUPOBATh OPTaHU3ALMIO0 COBMECTHON paboTHI, paclpeneisTh BUIbl PadoOT, TOrOBapUBaThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/IEH;

— y4acTBOBaTh B IPYMIOBBIX (hopMax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH CBOU ACUCTBUS C APYTUMHU
WIEHaMU KOMaHJbl, OLIEHMBAaTh Kaye€CTBO pe3yJbTaTa M KayeCTBO CBOEr0 BKJIaJa B 00U
pe3yibTaT Mo KpUTEPUIM, CPOPMYIMPOBAHHBIM YUACTHUKAMH B3aUMO/ICHCTBHSL.

PerynsaTuBHble yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanus:

— BBUIBIATH NPOOJEMBI JUIS PEIICHHS B JKU3HEHHBIX H y4YeOHBIX CHTYyalusX,
OpPUEHTHUPOBATHCS B PA3JIMYHbIX MOJX0/1aX IPUHATHUS pelleHUH (MHIMBUAYAIbHOE, TPYIIIOBOE);

— CaMOCTOATEIbHO COCTAaBJATh IUIAH, AITOPUTM pELICHMs 3aJaud (WIM €ro 4acTb),
BBIOMpATh CIOCOO pEIIeHUs ¢ YYeTOM HMMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUM ¢ y4eTOM HOBOM MH(OPMALIUH.

CaMOKOHTpPOJIb:

— BJIZETh croco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI TPOLIECCa U Pe3yiIbTaTa PeHIeHUs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIIeKCUH;

— IpEIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4l, BHOCUTH
KOPPEKTHBBl B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

— OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa JACSATEIBHOCTH MOCTABIEHHOW LENH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOJUTh OIIMOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

OMOIMOHATIbHBIA UHTEIUIEKT:

— BBIpaXaTh 3MOIMM TPU M3YYEHUH MaTEeMAaTHYECKUX OOBEKTOB M (DaKkTOB, IaBaTh
HSMOLIMOHAIBHYIO OLIEHKY PELIeHUs 3aJauu.

I[MPEJJMETHBIE PE3VJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4€OHOTO Kypca K KOHILy OOy4eHus B 8
KJiacce:

[ToHuMath ¥ UCTIONB30BaTh MPEJCTABICHUS O PACIIUPEHUH YUCIOBBIX MHOKECTB.

CB000/1HO OIIEepUPOBATH MOHATUSAMU: KBAJJPaTHBIN KOPEHb, apu(METUUECKII KBaAPATHBIH
KOpEHb, MppaIlOHAIbHOE YHUCIIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIE KOPHHU, WCIOJIB3YyS MpHU
HEOOXO/MMOCTH  KaJbKYJISITOp, BBINOJHATE MpPeoOpa3oBaHUsl BBIPAXKEHUH, COAEPIKAIIMX
KBaJIpaTHbIE KOPHU, UCIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh HayanbHbIE NPEACTABICHUS O MHOXECTBE ACMCTBUTEIBHBIX UYUCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCICHUHN, M300pa)kaTh EHCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

Hcnonp3oBarh 3amucu OONBIIMX M MaJIbIX YHUCEN C MOMOIIBI0 JECATUYHBIX ApoOed u
creneHed uucna 10, 3amuceiBaTh U OKPYIVIATH YHUCIIOBBIE 3HAYEHUS PEAJIbHBIX BEIMYUH C
HCIIOJIb30BaHUEM Pa3HBIX CUCTEM HU3MEPEHUM.



CB000/1HO OTIEPHPOBATH MOHATHEM OCTAaTKa MO MOIYIIIO, IPUMEHSTh CBOMCTBA CPaBHEHHM
10 MOJYJII0, HAXOAUTh OCTATKH CYyMMBbI U IIPOM3BEAEHUS 110 JaHHOMY MOJTYJIIO.

HaxoauTp nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAKCHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATILHOM APOOH.

BrimonuaTe npuBeneHue anredpanyeckux apodel K oOleMy 3HaMEHATeNo, CI0XKEHHUE,
YMHOXXEHUE, JieJIeHHe anredpanyeckux Apooeil.

BBIMONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUs PAIIMOHAIBHBIX BBIPAKCHUH.

IIpumensaTs 1npeoOpa3oBaHUs BBIPAXKEHUH JUISI pPELIEHHMS Ppa3IUyYHBIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOM TPAKTHKU.

[IpyuMeHATh MOHATHE CTENEHH C LENbIM I10Ka3aTesleM, BBINOIHAThE HpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0KA3aTEIEM.

HaxonuTe JomycTumble 3HaueHHsT HEPEMEHHBIX B  BBIPAKEHUAX, COAEPKAIIUX
apu(dMeTHUECKUE KBaIpaTHbIE KOPHHU.

BeimonuATe mpeoOpa3oBaHus UpPpaLMOHAIBHBIX BBIPAXKEHUH, HCIONb3Ys CBOWCTBA
KOpHEH.

Pemate 1po6GHO-paniMoHalIbHbIE ypaBHEHUS.

Pemate nuHEHHBIE ypaBHEHHs C IlapaMEeTPAMM, HECIOXHBIE CUCTEMBI JIMHEWHBIX
YpaBHEHMH C MapaMeTpaMu.

[IpoBoauTh uccieq0BaHMs ypaBHEHUN U CUCTEM YPAaBHEHUH, B TOM UHCJIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHui (yCTaHAaBIMBaTh, UMEET JIM YpPAaBHEHHE WJIM CHCTEMa ypaBHEHUH
PpELIEeHHUs, ECIIU UMEET, TO CKOJIbKO, U ITPOYEe).

Ilepexoauth OT ciOBeCHOM (OPMYIHMPOBKHM 3a/laud K ee anreOpanyeckod MOJENH ¢
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHHWI, HMHTEpIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/]1a4l MOJTY4YE€HHBIH pe3ysbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPAaBHEHMSI, OLICHKH, peLIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEpEeMEHHOM M MX CHCTEMBl, JaBaTb TIpapUUECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAJIbHBIE TMOHATUS U S3bIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAUYEHHUs), ONpEAENATh 3HAYeHHE (QYHKIHUM IO 3HAYEHWIO apryMEHTa,
OTIpeNieNATh CBOWCTBA (PYHKILIMH 10 €€ TpaduKy.

Crpouts rpaduku PpyHKLINN, ONUCHIBATh CBOMCTBA YUCIOBOM (QYHKIMH 110 €€ rpaduky.

PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX JJEMEHTHI, MOJB30BATHCA HMX
CBOMCTBAMM IIpM PEIICHUH TEOMETPUYECKMX 3aJad. Pa3nuyare INpu3HAKM U CBOMCTBA
napauienorpaMma, pom6a M MpsIMOYTOJbHMKA, JTOKa3blBaTh MX WU YBEPEHHO NPUMEHSTH MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1ay.

Pacrio3HaBaTh LIEHTpaIbHO-CUMMETPUYHBIE (DUTYPHl U HCIOJIB30BaTh UX CBOMCTBA MpHU
pEeLIeHNH 3a]1a4.

Brnagers  monsTMsiMM  TOom00UMS  TPEYrOJILHUKOB, kodhduimenTa  momoowus,
COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX TpeyroiabHUKOB. Imerp mpencraBieHue o
npeoOpa3oBaHuU MoAoOMs M O MoAoOHBIX ¢urypax. Ilomp3oBaTbes NpHU3HAKAMU MOJO0US
TPEYrOJIbHUKOB MPHU PEIICHUH T'eOMEeTpUYecKUX 3ajad. Jloka3piBaTh U NPUMEHATh OTHOIIECHUS
IPONOPLHUOHATIBHOCTH B IPSIMOYTOJIbHBIX TpeyroibHUKaxX. [IpuMeHsaTh nogodue B MpakTUYECKUX
3aJavax.

BbeIBogUTh M HCHONB30BaTh MpocTeiine (GopMysbl s IUIOMAAW TPEyroJbHUKA,
napajuiejorpamMma, pomba W Tpanenuu. BeraucnaTe (pazaudyHBIME - CIIOCOOAMH) TIIOMIATH
TPEyroJbHUKAa W IUIOIAJAM MHOTOYTOJbHBIX GUryp (MOJB3ysCh, TJe HEO0OXOIUMO,
KaJbKYJIATOPOM). 3HATh OTHOIIEHHUE IUIONIa/iel MOJOOHBIX (GUIYp U MPUMEHSTH MPHU PELICHUN
3az1a4. [IpuMeHATh MONy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[IpuMeHsTHh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENU IS
3aJa4 peaJbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPUH (TOB3YSICh, I'7I€ HEOOX0UMO, KATBKYJIATOPOM).



TEMATHNYECKOE IINTAHUPOBAHUE

Ne | HanmenoBanue Komuuecto | [Iporpammuoe cogepkanue | @opmbl paboThl / XapaKTepHCTUKA
pa3esioB M TEM | 4acoB JESITeIbHOCTH 00Y4arOIIUXCs
yueOHOTo Kypca

1 Uwucna v BBIYUCIICHHUS | 2 KBangpaTubiit KopeHb. | [I[pakTUKyM MO pelIeHHIo 3ajay:

BrinosiHeHue omnepauid € | OT MPOCTOTO K CIOKHOMY
UppalMOHATIbHBIMU
YHCIIaMU
2 AnreOpandeckue 3 JpoOHo-paninoHaIbHbIC [IpakTKyM MO pEIICHHWIO 3ajad:
BBIPXKCHUS BBIPAKECHHUS. CremneHu. | OT IPOCTOTrO K CI0KHOMY
Beinonnenue
TOXKIECTBEHHBIX
npeoOpa3oBaHUA
paIoOHaIBHBIX BBIPAXKCHUN
3 LentpanbHas 4 dopmynHpoBKa UccnenoBatensckas pabota (B
CUMMETpPHS olnpezeeHus U | TOM UYHUCJIE C UCHOJIb30BaHUEM
JIOKA3aTeNbCTBO  CBOMCTB | «MAaT€MaTHYECKUX MAKETOBY):
LEHTPaIbHO- CBOIiCTBa LEHTPAJIBLHO-
CUMMETPUYHBIX QUTYP. CUMMETPUYHBIX QUTYP.
Jenenue orpeska Ha paBHble | [IpoeKT: 1ieHTpanbHasi CUMMETPUS
YacTH C TOMOIIBIO IIUPKYIS | B OKPY)KAIOIIEM MUPE.
Y JINHEUKH. CaMocCTOsATENbHOE OTKPBITHE: KaK
BBIMOJIHUTH JIEJICHHE OTpe3Ka Ha
paBHbIE 4YacTU C  IIOMOIIBIO
UPKYJIS ¥ TUHEHKH

4 VYpaBHeHHS u|5 Ornpenenenue UccnenoBaTenbckas pabora:

HCPABCHCTBA PaBHOCUJIBHBIX YpPaBHEHUM. | pAaBHOCUIILHOCTD U CIIEACTBHE.

IIpumeHeHne CBOMCTB
YpaBHEHUNU c OJIHOU
nepeMeHHoil. OmnpeneneHue
KOJIMYECTBA

NEUCTBUTENBHBIX KOpHEMH
KBaJPaTHOTO  YpaBHEHUA.
Pemenue JIpoOHO-
palMOHANbHBIX YpPAaBHEHUIA,
CBOJSIIIUXCS K JIMHEHHBIM
1R 0% KBaIPaTHBIM
YpPaBHEHUSIM,

HCTIOIL30BAHUE MeTo/a
3aMEHBbI IIEPEMEHHOM.

Pemenue TEeKCTOBBIX 3a/1ad4
anredpanyeckuM crocoOom:
nepexoag  OT  CIIOBECHOM
(hOpMYITUPOBKHU YCIIOBHSI
3aJjaud K anredpanyueckoit
MOJIENTN ITYTEM COCTaBIICHHSI
YpaBHEHHUS; pelieHue
COCTaBJIGHHOTO YpaBHEHUSI,
UHTEpIpeTanus pe3ynbraTa.
I'paduueckas
MHTEpHpeTalus YypaBHEHHH
C IByMsI TIEpEMEHHBIMHU.

[IpakTukym o
CIOKETHBIX 3a/1a4.
[IpakTKyM MO pElIeHMIO 3a]ay:
OT TMPOCTOTO0 K CIOXKHOMY —
JTPOOHO-pallMOHATIFHBIC
YpaBHEHMSL.

Uccnenosatensckass paborta (B
TOM 4YHCI€ C HCIOJIb30BaHUEM

pELICHHIO

«MaTEMATHYECKHUX MaKETOBY):
rpaduueckas MHTEpHpeTanus
ypaBHEHUH c JIByMS
[IEPEMEHHBIMU.




Pemenne CUCTEM
YPaBHEHUH, B KOTOPBIX OHO
U3 YPaBHEHHMI HE SIBISAETCS
auHEeHHBIM.  ['paduueckas
UHTEPIIPETAlA  PELICHUS

yYpaBHEHUs c JIBYMSI
MIEPEMEHHBIMU U CUCTEM
ypaBHEHUU c JIByMs
MIEPEMEHHBIMM.
[TpeobpaszoBanue Beenenue noHATHUsI | CaMOCTOSTENIBHOE OTKPBITHE: UTO
noo0us npeoOpa3oBaHus Mo100Us U | TaKoe nmpeoOpa3zoBaHue MoA00us?
no100HBIX (uryp. UccnenoBarenbckas pabora (B
CooTHomIeHHs B MOAOOHBIX | TOM YHCIE C HCHOJIb30BaHUEM
durypax «MaTEeMaTU4YECKUX MAKETOBY): UTO
Takoe (ppakTan?
[IpakTHKyM 1O pemeHuto 3a1a4
YpaBHeHus 51 Pewenue cucreM | [IpakTuKyM 1o pelIeHuto 3a1ay.
HEPABEHCTBA: CUCTEMBI YpaBHEHUH, B KOTOPBIX 0AHO | CaMOCTOSITENIbHOE OTKpBITHE:
YPaBHEHHI; U3 YpaBHEHHH He sBIsieTcs | rpaduyeckas HHTEpIIpETaLN
HCPaBCHCTBA nuHeHbIM.  ['paduueckas | pelieHuss ypaBHEHHS C JIByMS
UHTEpIpETalsl  pPELICHUs | IePEMEHHbIMU u CUCTEM
ypaBHEHUS c JIByMsl | ypaBHEHUN c JBYMSI
MIEPEMEHHBIMU U  CUCTEM | IEPEMEHHBIMU.
YpaBHEHUNU c aByms | IIpakTukyM 1o pemeHuro 3amad.
nepeMeHHbIMU.  Pemenue
HEJIMHEWHBIX HEPaBEHCTB U
ux CUCTEM. Pewenne
HEPAaBEHCTB, COJEpKAIIUX
3HaK moayis. Mzo0pakenue
pelIeHUsT HEpPaBEHCTBA C
OOHOM  TIEPEMEHHOU U
CHUCTEMBl HEpPaBEHCTB Ha
KOOPJAMHATHOU IPSIMOH,
3aMKUCh peneHus c
MIOMOILIBIO CHUMBOJIOB.
HepaBenctBo ¢ nByms
IIEPEMEHHBIMH.
I'papuueckuit METOH
peuieHus CUCTEM
HEPaBEHCTB c TBYMSI
IIEPEMEHHBIMH.
JokazaTenbcTBa OrneHka 3HadyeHusd | [Ipaktuyeckas pabora:
HEpPaBEHCTB BBIPKEHUS C | IOCTPOEHHUE MoOZeIIen -
HCITOJIb30BaHUEM HEpPaBEHCTBO KaK MOJIEIIb
HEPaBEHCTB. peaJIbHOM CUTYalLUH.
IIpumeHeHne cBOoMCTB | CaMOCTOSATENBHOE OTKpBITHE:
HEPABEHCTB B XOJ/I€ PELLIEHUS | METO/BI JI0Ka3aTeNIbCTBA
3az1ay. HEPABEHCTB.
Onpenenenue HccnenoBarenbckas pabora:
PAaBHOCWJIBHBIX HEPABEHCTB. | JIMHEHHOE HEPABEHCTBO C OJHOM
Jloka3zaTenbCcTBo IIEPEMEHHON C IIapaMeTpoOM

HEPaBEHCTB.




Penrenne TeKCTOBEIX 3a7a4 C

IIOMOLIBIO JIMHEHHBIX
HEPABCHCTB c OZTHOHN
IIEPEMEHHOM.

8 [TpsimoyronbHbIE Jloka3zaTenbcTBo IIpakTukym 1o PELICHUIO

TPEYrOJIbHUKH COOTHOILLIEHUI MEXy | IPaKTUKO-OPUEHTUPOBAHHBIX

IIPONOPLUOHAIBHBIMU 3a/1ad4.
OTpe3KaMu B | CaMOCTOSITENIBHOE OTKPBITHE: UTO
IIPSIMOYTOJIBHOM s 3HAI IIpO IPSMOYIOJBbHBIN
TPEYTOJIbHUKE. TPEYTrOJIbHUK?

[IpuMmeHeHre COOTHOIICHHI
MIPU PEIICHUH 3a/1a4.

9 OyHKIUN

ITonck obiractu
OTIpe/ICNICHUs] U MHOXECTBA
3HaYEHUN GbyHKIIH.
I'papux  ynxmmm  k/x.
OyHKIUA BUIA
(ax+b)/(cx/d).

CamocTosITeNbHOE OTKpBITHE:
¢dbysakus Buga (ax + b)/(cx + d)

10 | Yucna v BBIYMCIIEHUS:

JACIIUMOCTD

@opMyIHpOBKA J1ETUMOCTH
HAlLIEeJIO, YUCEJ, CPABHUMBIX
0  JaHHOMY  MOAYJIIO.
Brimmonnenue  neneHMs  C
ocTratkoM. Jloka3aTelbCTBO
U IPUMEHEHHE CBOMCTB
CpaBHEHUH IO  MOZYJIO.
Haxoxnaeune OCTaTKOB
CYMMBI U NPOU3BEACHUS MO
JTAHHOMY MOJTYJIIO.

UccnenoBatenbckas paborta:
JEIMMOCTb.
CamocrosiTenpHOE
CpaBHEHHE 110 MOJYJIIO.
[TpobnemHubIit MIPAKTUKYM:
peuieHue  3aJa4 Ha  IIOMCK
OCTAaTKOB CYMMBbI U IPOU3BEICHUS
10 MOJYJIIO.

OTKPBITHUEC!:

HNTOI'O: 34
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