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MNOACHUTEJBbHAS 3AIINCKA

HoBeiii moaxom K peEmIeHWI0 COBPEMEHHBIX 3aaad  o0pa3oBaHWs, B
0COOEHHOCTH TJI00aTFHOTO XapakTepa, MpeanojaraeT pa3BUTHE y YeOBEeKa TaKHX
CIOCOOHOCTEH, KOTOpBIE MO3BOMSUIM OBl €My y4YacTBOBaTh B TEX IEpPEMEHax, C
KOTOPBIMU OH CTAJIKMBACTCS KaK JIMYHOCTb.

I[Tporiecchl KapIMHAIBHBIX MTPE0Opa30BaHUI MIKOJIBI U O0IIECTBAa TPEOYIOT OT
YUHTENIS IEPEOPUEHTAIIUN €TI0 CO3HAHUS Ha TYMaHUCTHYECKHE IIEHHOCTH, aJIeKBaT-
HBIC XapaKTepy TBOPUECKOH (MHHOBAIIMOHHOK) ITeIarOrMUeCKOM JIeITeIbHOCTH.

Pazpabotannas mporpamma mnpoduiabHOro oOydeHHs B Kjaccax (DU3HUKO-
MaTeMaTUYECKOTO MPOo(uIs mpeArnoaaracT HaTuuue psijia KypcoB, CIIOCOOCTBYIOIIMX
npodunuzanuu o0yueHus: ydammxcs. K duciay Takux KypcoB OTHOCHUTCS U KypC:
«3amauu ¢ mapameTpaMm»

OcHOBHBIE UJIH, 3aJ0KCHHBIC B porpaMme PO UIBLHOTO
(bU3UKO-MaTEMAaTHYECKOTO  KJIacca, COTJIACYIOTCS c  TpeOOBaHUSAMHU
CETOIHSIITHEr0 JIHsI, KOT/Ia IKOJa JOHKHA BOCIHUTBHIBATH TPakaaH, OT KOTOPHIX
TpeOyeTcss yMeHHe JymaTh, KPHUTUYECKH OCMBICIMBATh H OIICHHBATh
MPOUCXOAAIINE B O0OIECTBE U3MEHEHUS, OTCTANBATh CBOW MBICIH U UJICH. DTU
KayecTBa HEOOXOJMMBI B JI0OOOE BpeMsl U B JIIOOOM 0O0IIEecTBE, HO OCOOEHHO
OHM CYIIECTBCHHBI B HACTOsIIee BpeMs W B Hamed crtpane. M WMeHHO
MaTeMaTHKa M03BOJISCT IeICHAIIPABICHHO YIIPABIISATh PA3BUTHEM 3THUX KAa4eCTB Y
yYaIIuXxcs. [ToaToMy B KauecTBE OCHOBBI pa3pabOTKH MPOTrPaMMBbI
npoUIbHOTO 00y4eHHUs B Kjaccax (PU3MKO-MaTeMaTHYeCKOro npoduis HaMu
BbIOpAaH KOMIIETEHTHOCTHBIM TOAXO0J K OOy4YeHWIO, HampaBJICHHBIA Ha
dbopMupoBanue o0pa30BaTEIbHBIX KOMIIETCHIIMA YYAIIUXCS.

B cBs3u ¢ 5TMM, B NaHHBII MOMEHT HamOoJiee aKTyaJlbHO HAMHCAHHE
MpOrpaMMbl, KOTOpasi TO3BoJMiIa OBl TIPETyCMOTPETh BEC BBIIICYKa3aHHBIC
OCOOCHHOCTH OOydYeHHsT MaTeMaTHKd B WHHOBAIMOHHOM 00pa30oBaTEIIbHOM
yupexnennu. Kypc sBiasercss nmpeIMeTHO-OpUEeHTHPOBAHHBIM, HAMPABICHHBIM Ha
yTiyOJieHWe W paclIupeHue 3HAHUN U YMEHHI MTKOJLHUKOB 10 PEIICHUIO 3a7a4 C
napamMeTpaMu.

COAEPXKXAHHUE.

X KJIACC (1 gac B Heaemnto, Bcero 34 yaca)

1. JIuneiiHple ypaBHEHUS U HEpaBEHCTBA (6 4acoB)

JInHenHble ypaBHEHUS C MapaMeTpaMu. Y paBHEHHUS C ITApaMETPAMHU, CBOISIIIIUECS
K JIMHEHHBIM. JIMHEHHbIE HEpaBeHCTBA C OJHOM nepeMeHHOW. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM, COJEPKALIME TAPAMETD.

[enb: pacmIMpUTh MPEICTABICHUE y4alluxcsi 00 YpaBHEHUSIX C MapaMeTpaMu;
BBECTH QJITOPUTM pPELICHHWS YPABHEHUM UM HEPABEHCTB C IMAPAMETPOM;
chopMHpOBaTh YMEHHS M HABBIKM IO PEHICHUIO JIMHEWHBIX YpPaBHEHHUHA W
HEPABEHCTB C TapaMETPOM.



Paznen cucrematusupyer 3HaHUSA ydalluxcs IO Teme «JIMHEelHbIe ypaBHEHUS U
MeTO/Ibl UX petieHus». C MOMOIIbIO aITOpUTMa PEeIlleHUus ypaBHEeHUH Buaa k(a)x
= b(a) hbopmupyercs ymMmeHue pemnaTh JMHEHHbIE YPaBHEHUSI C TAPAMETPOM.

2. Cuctembl TMHEHHBIX ypaBHEHUH (4 yaca)

CucTembl JINHEHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

ens: cdopmupoBaTh yMEHUE pelIaTh CUCTEMbl JIMHEWHBIX YpaBHEHUH,
COJIEpIKAIllUX  MapamMeTphbl,  OCYIIECTBUTh  OINEPATUBHBIM  KOHTPOJIbL U
CaMOKOHTpPOJIb YYaIllUXCs; Pa3BUBATh HCCIIEIOBATEIbCKYIO U TMO3HABATEIBHYIO
JIEATEIIbHOCTD IKOJIbHUKOB.

Pazgen cucremarnsupyeT 3HaHUSA ydamuxcs nmo TeMe «CHUCTEeMbl JMHEWHBIX
YpaBHEHHH C JBYMSI TIEPEMEHHBIMHM M METOABl UX pelieHus». dopmupyer
MOHSATUE  YCIOBHUS WX  Pa3pelIMMOCTA MPU  PA3IUYHBIX  3HAYEHUAX
kodpdunmenTor al, a2, bl, b2, cl, c2 Ha MHOXECTBE JACHCTBUTEIHHBIX YUCEI.
Yuut onpenensaTh oOlue MPUEMBI PEIIEHUs CUCTEM JIMHEWHBIX ypaBHEeHHH. B
pe3yibTare 4ero (popMUpYIOTCS YMEHHUSI U HABBIKU PEIIaTh CUCTEMbI JTUHEHHBIX
YPaBHEHHU C 2-MsI HEU3BECTHBIMU, COACPIKAIINE ITAPAMETP B YCIOBHH.

3. KBanpaTHblie ypaBHeHuUs (5 4acoB)

KBagpaTHbie ypaBHEHUS € TApaMETPOM. Y paBHEHUS C TapaMeTpaMHU, CBOISIIHNECS
K KBagpaTHbIM. Teopema Buera.

[enb: copMupoBaTh yMEHHE pellaTh KBaJpaTHbIE YPaBHEHHUS C MapaMeTpoM,
pa3BUBATh UCCJIEAOBATENBCKYIO U TTO3HABATEIBHYIO JIEATEIIbHOCTD YUaIlIUXCA.
JlanHas T71aBa MO3BOJISIET MPUMEHHUTHh MPUOOPETEHHBIN OMBIT PEIICHHS 3a7a4 Ha
OIHOM W3 LEHTPAIbHBIX MOHATHUM IIKOJbHOM MAaTEMaTUKHU - KBaJIPaTUYHOU
(GyHKUIHU.

Bynyun OCHOBHO# B HIKOJRHOM Kypce€ MaTE€MaTWKH, KBaJpaTU4HAs (yHKIIHS
dbopmupyeT OOMIMPHBIN KJIacc 3a7a4 ¢ mapameTpaMmu, pa3HooOpa3HbIX 1Mo Gopme
U COJIEpXKaHUI0, HO OObETMHEHHBIX OJTHOU HJeel — B OCHOBE UX PEIIEHUS JexKaT
CBOICTBA (DYHKLIHH.

4. ba3oBble 3a7aud Ha pPaCIOJOKEHHE KOPHEH KBaJpaTHOro TtpéxwieHa (6
4acoB)

KBanparnsie ypaBHeHUs ¢ mapaMeTpoM. TeopeMbl Ha PacloJIOKEHUE KOpHEH
KBaJpaTHOI'0 TPEXWICHA.

[lens: BeIpaboTaTh yMeHUE pemniaTh 0a30BbIC 33a/la4M HA PACIOJIOKEHHE KOpHEH
KBaJpaTHOTO TPEXUJICHA.

Paznen dopmupyer y ydamuxcs HaBBIKM TPUMEHEHHs 0a30BBIX 3a7a4y Ha
PacIoNoKeHNEe KOPHEHW KBaJpaTHOTO TpéxuieHa. BripabaTbiBaeT yMeHHE pemniaTh
KBaJpaTHbIC€ YPAaBHEHUS U YPaBHEHHS, CBOASIIMECS K HUM C MapaMeTpoM, IpHU
3a/IaHHBIX YCIOBUSX.

5. KBagpaTtHblie HepaBeHCTBa (5 yaca)

KBanpatHoe HepaBeHCTBO. PelieHue KBaAgpaTHBIX HEPABEHCTB, COACPHKALIUAX
napameTp. CHUCTEMBI HEPABEHCTB, COJIEPHKAIIUE MTapaMeTp.



Lens: chopmupoBaTh yMEHUE pemiaTh KBaJpaTHbIE HEPABEHCTBA C MApaMeTPOM,
pa3BUBATh MCCIEAOBATENbCKYI0 M IO3HABATEIBHYIO JIE€ATEIBHOCTh YYalllUXCA,
BOCIIUTHIBATh AKKYPATHOCTh MPH 3aMUCH PEIICHUS YIIPAKHEHU.
Pa3nen onuceiBaeT, 4TO pEUNIEHMEM HEPABEHCTBA BTOPOM CTENEHU C OJIHOM
MEPEMEHHON MOYKHO paccMaTpPUBATh KaK HAXOXKJACHUE MPOMEXKYTKOB, B KOTOPBIX
COOTBETCTBYIOIIAs KBaApaTU4yHas (YyHKIUS MPUHUMAET TMOJOXKUTEIbHBIE U
oTpuuaTenbHble 3HaueHus. O000IaeT METOJl MHTEPBAJIOB, KaK YHHUBEPCAJIbHBIM
METOJI PEIICHHs] HEPAaBEHCTB ¢ mapameTpoM. B pesynbrare yero (GpopmMupyroTcs
HaBBIKM PEIICHUSI KBAJpPaTHBIX HEPABEHCTB U CUCTEM HEPABEHCTB, COJEpKaIIUe
rapaMeTp B yCJIOBUHU.
6. IpoOHO - partnoHanbHbIe YpaBHEHUSI U HEPABEHCTBA ¢ MapaMeTpamu (4 yaca)
Jpo6HO - palMoHalIbHBIE YpaBHEHHs C mapaMeTpoM. [[poOHO - panuoHalIbHbIE
HEPABEHCTBA C MapaMETPOM.
[ens: cucremMaTu3upoBaTh CBEICHUS O APOOHO - PAIIMOHANBHBIX YPAaBHEHHSIX U
crnocobax WX penieHus, BbIpadoTaTh yMEHHE pellaTh IPOOHO - pallMOHAJIbHBIE
YPAaBHEHUS U HEPABEHCTBA C OJIHOM MEPEMEHHOMN, COIepKAIIHNE TAPAMETPBHI.
Pazmen omwmchiBaeT, 4YTO MOAXOABI K PEIICHUIO IPOOHO — PpalMOHAIBHBIX
ypaBHeHU# ¢ nmapamerpamu. O00011aeT METOI MHTEPBAIOB, KAaK YHUBEPCAIbHBIN
METO/1 pelIeHHs APOOHO — pallMOHATBHBIX HEPABEHCTB C TAPAMETPOM.
7. YpaBHEHUS U HEPABEHCTBA C MOJIYJIEM, COJIepKalue mapaMeTpsl (4 yaca).
[Tonstne wmonpyna. Kiaccuueckoe packpeiThe MOAyns. MeTonpl peleHus
YpaBHEHUH U HEPABEHCTB C MOJIYJIEM: AHAIIUTUYECKUMA U TPpaPUIECKUH.
Lens: cdhopmupoBaTh yMeHUE BbIOMpPAaTh METOJAbl PEIICHUS YpPaBHEHUH U
HEPaBEHCTB C MOJYJIEM, COJEpXallhe MapaMeTphl, OCYIIECTBUTh ONEPATUBHBIN
KOHTPOJIb M CaMOKOHTPOJIb YYalllMXCS; pa3BUBaTh MCCIEAOBATEIbCKYI0 U
MMO3HABATEIbHYIO IESITENbHOCTh IIKOJIbHUKOB.

Pa3nen omnuceiBaeT pasziMyHble TOAXOJAbI K PEIICHUIO YpaBHEHUH U
HEPABEHCTB C MOJIYJIEM.
XTI KJTACC (1 yac B Henento, Bcero 33 yaca)

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A KYPCA

1. TloBTOpenwue (4 yaca)

AHanmuTH4YeCKne METOJbl PEIEHUs 3a/4ad ¢ mapaMmerpamMu. MeTonbl peleHus
IpOOHO-pAllMOHANBHBIX W KBAJPATHBIX YpaBHEHUW U HEPABEHCTB C
napaMmeTpaMu. MeToIbl pelIeHUs] YPAaBHEHUN C MOJYJIEM U TapaMETPOM.

2. TI'papmyeckre MeToabl pelieHNs ypaBHEHUH ¢ mapameTrpamu (14 gacos)
['padrueckuii MmeToN pemieHus anredpandeckux ypaBHEHUH B KOOPAUHATHOU
I0CcKOCTH (X0Y). ['padmyeckuii MeTo1 pellieHus anredpandyeckux ypaBHEHHUM
B KOOPJIMHATHOM IUJIOCKOCTH (x0a). ['padmueckuii croco0d peuieHus
YPaBHEHHMM C MOZYJIEM, IIPU KOHKPETHO-3aJaHHBIX YCIIOBHUSIX Ha IapaMeTp, B
KOOPJIMHATHOM TuIocKOoCTH (Xx0a). ['padrueckuii ciocob permieHust ypaBHEHUM



B IUTOCKOCTH (20y) C MapaMeTPOM.
3. Pemienue ypaBHeHUI METOJIOM 3aMeHBbI (4 yaca)
Pemenne ypaBHEeHMI MeTONOM 3aMeHbl. PemeHue mnoka3aTelbHbIX |
JorapuMUYECKUX YpaBHEHHI ¢ MapaMeTpaMH, CBOIAIIUMCS K 0a30BbIM
3a7a4aM ¢ ImapameTpaMu Ha PacloyiOKEHUE KOPHEN KBAaAPATHOrO TPEXWICHA.
4. ITpuMeHeHrEe IPOU3BOJHOM K 3a7auaM ¢ mapamerpamu (5 Jaca)
5. 3angauu c nmapamerpamu B EI'D (6 gaca)

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMKM O0YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCHUHCKOr0  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSA PA3IUUHBIX CTPYKTYp, SIBJICHHM,
IpoLenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSMHA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKECHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE JTUX JOCTIKCHMA B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHWE JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapomaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHUH HAyKd W JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
WHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATIAHCUPOBAHHBIN PEXUM 3aHATUU U
OTIIbIXa, PETyJspHas (u3ndecKass aKTUBHOCTb), (PHU3NYECKOE COBEPIICHCTBOBAHKE
[IPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TpoPeCcCHOHATBLHON  NEATENTbHOCTH, CBSI3AHHBIM  C



MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MAareMaTHUYeCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTb K AaKTHUBHOMY
YYacTHUIO B PEIICHUU TPAKTUYECKUX 3a]1ad4 MaTeMaTU4eCKON HalpaBJIC€HHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATBbHO-?KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
CpeIlbl, OCO3HAHME TJI00ATIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HaHWW Ui pelIeHHus 3aaad B 00JacTH
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE TIOCTYNMKOB U OIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIs1 OKPYKAIOLIEN Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKOM HayKdh Kak c(epbl YelIOBEYECKOW ESITENbHOCTH, ITAmoB €€
pa3BUTUS M 3HAYUMOCTH JJISI PA3BUTUS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUK M MaTEeMaTUYECKOM KyJIbTYypOll KaK CpeICTBOM IIO3HAHHUS MUpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JESITEIHHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble jjoruveckue aeiicTBus:

BBISIBJSITh M XAPAaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHMH MEXIy MOHATUAMH, (HOPMYIHPOBAThH
OTIpEJICJICHHs] TIOHATUN, YCTaHABIMBATh CYUIECTBEHHBIN NMPU3HAK KiIacCU(pUKaIIH,
OCHOBaHMSI /17151 0000IIEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJMMOI0 aHAIMU3a;

BOCIIpUHUMATh,  (OpPMYyIUpPOBaTh U  NPEoOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, EMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJMIOJIEHUAX U YTBEPKICHMSX, MpeAsiaraTb KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JieNaTh BBIBOJABI C MHCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIM
(mpsiMBIE U OT MMPOTUBHOTO), BBICTPAUBAaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh CMOco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILUEHHUs, BbIOMpaTh  HaumOoJee MOAXONAIMHA C  Y4ETOM



CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejabcKkue qeCTBUSA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATENbCKUA HHCTPYMEHT IO3HAHMS,
(GopMyIMpOBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIEMYy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3UIIMI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0BAHKE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MATEMAaTHYECKOro 00bEKTa, SIBJIEHUS, MPOLECcCca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
MNPOBEIEHHOTO  HAOIOJIEHUS, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOLEecca, a TaKKE BbBIJBUTATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIABJISITh AeUIUTH MHPOPMAILIMH, TaHHBIX, HEOOXOJUMBIX IIJIi OTBETA Ha
BOIIPOC U JJI PELICHUS 33]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh,
CHUCTEMATH3UPOBATh W MHTEPHPETHUPOBATH HH(POPMAIIUIO PA3IUYHBIX BUJIOB U
dbopm npeacTaBiIeHUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B paslWyHBIX (hopmax,
WJLTIOCTPUPOBATH TpaduuecKy;

OIICHUBATH HaJIEKHOCTh uHpopManuu 1o CaMOCTOSATEIBHO
c(hopMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBepPCcAJbHbIE YUeOHbIe TeiCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M MHCHbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMS MO XOJy PEILICHHs 3aJayu,
KOMMEHTHPOBATD MMOJYYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1a€MOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIEJICHHbIE Ha TMOUCK
pELICHUS, COIOCTABJIATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXUBaTh Pa3jiMuue M CXOJICTBO TO3UIIMKM, B KOPPEKTHON (opme
dbopMyIMpOBaTH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4€TOM 3a1a4
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHHU.

PerJ]SITI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH



Camoopranuzamnus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIONINUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JICUCTBHH M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
croco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3yJIbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJICHHBIX OIMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIH U YCIOBUAIM, OOBSCHATH MPUINHBI
JOCTKEHUSI WJIM HEJIOCTH)KEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eATEJIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYINIECTBA KOMAHIHONW M WHIAWBHUIYaIbHOU
paboThl TMpU pelieHud Yy4eOHbIX 3a/Jay, MPUHUMATh 1eJb COBMECTHOU
NEeATETHbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOH pPalOOTHI, pacmlpeeisaTh
BUJIbl palbOT, [OrOBapUBATHCS, OOCYX AaTh MPOLECC U Pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMH KOMAaHbBI, OICHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

YpaBHeHUA U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIBHBIE ypaBHEHMSA WM ypaBHEHHUs-ciencTBUA. HepaseHCTBO,
pELlIeHNEe HEPAaBEHCTBA.

Pemenne cucrem JIMHEMHBIX ypaBHEHHWW. Marpuia CUCTEMBI JIMHEHHBIX
ypaBHeHMIl. OnpenenuTens MaTpullbl 2X2, €ro TreOMETPUYECKHIl CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IIPUMEHEHUE ONPENCIUTEN Ul PELICHHUs
CUCTEMbl JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIAaIHBIX 3aJad C IIOMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHU. lccrnenoBanue mOCTPOEHHOM MOAENU C
IIOMOIIBIO MAaTPHUIL] U ONIPEIEIUTEIICH.

IlocTpoeHne MareMaTUYECKUX MOJECNIEH PEAIbHOW CUTyalud C IIOMOILBIO
YpPaBHEHUM U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHU U HEPABEHCTB K PELICHUIO



MaTeMaTHYeCKUX 3aJad M 3aJad M3 PA3IUYHBIX 00JlacTe HayKH W pPeaIbHOM
KUA3HU.

I'pagpuueckne MeToabl pelieHUs YPABHEHHMH W HEPaBeHCTB C
napamMeTrpamMu

OyHkIus, crnocoObl 3amanus (yHKIUU. B3aumMHO o0O0paTHbIE (YHKIIHH.
Komnosunust ¢ynkuuit. 'paduk  dyHKmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpadukoB QyHKIHMA.

['padmyeckne mMeToAbl pelIeHUs ypaBHEHUN U HepaBeHCTB. [ 'paduyeckue
METO/Ibl PEIlIeHNUs 334 ¢ TapaMeTpamH.

Hcnonb3zoBanue rpa@ukoB (QYyHKIMI [Jis HCCIEIOBAaHUS IMPOILIECCOB H
3aBHCHUMOCTEH, KOTOpbIe BO3HUKAIOT MPHU PEIICHUH 33434 U3 JPYTHX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

TemaTuueckoe NJIAHUPOBAHUE

10 xnace
No Conepxxanue Yacer

1 AHAIUTUYECKUN METOJI PELIEHUS JTUHEUHBIX YPAaBHEHUN C 1
rapamMeTpaMu

2 |AHaTUTUYECKUN METOJ PEIICHUS] YPAaBHEHUN C MapaMeTpaMu 1

3 AHaJIUTUYECKUN METOJT PELIEHNS JINHEMHBIX YPABHEHHM C 1
rapaMeTpaMu

4 AHAJIUTUYECKUN METOJI PEIIEHUS TUHEUHBIX HEPABEHCTB C 1
rapaMmeTpaMu

5 AHQJIUTUYECKUA METO]I pEIICHUS TMHEUHBIX HEPABEHCTB C 1
apaMeTpaMu

6 AHQIUTUYECKANA METOJT PELIEHUS IMHEUHBIX HEPABEHCTB C 1
rapaMeTpaMu

7 AHaTUTUYECKUI METOJI PEUICHHS] CUCTEMBI JIMHEUHBIX YPAaBHEHH C 1
rapaMmeTpaMu

] AHaJIUTUYECKUN METOJ] PEIICHUS] CUCTEMBI JINHEWHBIX YPABHEHUM C 1
rapaMmeTpaMu

9 AHQJIUTUYECKUN METO]I PEIIEHUS CUCTEMbI JINHEWHBIX YPaBHEHHI C 1
IapaMeTpaMu

10 AHaTUTUYECKUI METO]I PEUICHHS] CUCTEMBI JIMHEWUHBIX YPABHEHHM C 1
rapaMeTpaMu

11 |KBanparHble ypaBHEHHS C IapameTpaMu |

12 |KBanparHble ypaBHEHHS C IapameTpamMu 1




13

KBanparnHbie ypaBHEHUS ¢ MapameTpaMu

14

KBanparHbie ypaBHEeHUS ¢ MapameTpaMu

15

KBagpaTHbie ypaBHEHUS € MTApaMETPAMHU

16

ba3oBble 3a/1aun Ha pacrojaoKeHUE KOPHEN KBApaTHOTO TPEXUIICHA

17

ba3oBrbie 3a1aun HA PACIIONOKEHUE KOPHEUW KBAAPATHOIO TPEXUIICHA

|
|
|
|
|
18 |ba3oBble 3a/1aun Ha pacIIONOKEHNE KOPHEN KBAIPATHOTO TPEXUIIEHA 1
19 |ba3oBbie 3a/1aun Ha PACIIONO0KEHNE KOPHEN KBAIPATHOTO TPEXUIICHA 1
20 |ba3oBeie 3a1aun HaA PACIIOIOKEHUE KOPHEH KBaAPAaTHOIO TPEXUIICHA 1
21 |ba3oBbie 3a1aun Ha PACIIONOKEHUE KOPHEUW KBAAPATHOIO TPEXUIICHA 1
22 |KBanparHbie HEpaBeHCTBaA C ITapaMeTPOM 1
23 |KBamparHbie HEpaBeHCTBa C apaMeTPOM 1
24 |KBanparHble HEpAaBEHCTBA C ITapaMETPOM 1
25 |KBagpaTHble HEpaBEHCTBA C MMAPAMETPOM 1
26 |KBamparHbie HEpaBEeHCTBa C apaMeTPOM 1
27 |dpoGHo - parmoHaIbHBIC YPaBHEHHS M HEPABEHCTBA C MapaMeTpaMu 1
28 |dpoOHo - panmoHalibHbIE YpAaBHEHHS M HEPABEHCTBA C IMapaMeTpaMu 1
29 |Ipo6HO - paliMoHaNbHbIC YPaBHEHHS U HEPABEHCTBA C TTapaMeTpaMu 1
30 |[dpoGHo - paroHaNbHBIE YPAaBHCHHS 1 HEPABEHCTBA C ITapaMeTpamMu 1
31 |YpaBHEHHUS U HEPABEHCTBA C MOJYJIEM, COJICPKALLIUE ITAPAMETPHI 1
32 |YpaBHEHHs U HEPABEHCTBA C MOYJIEM, COIEPIKALLME NTAPAMETPBI |
33 |YpaBHEHHS U HEPABEHCTBA C MOJYJIEM, COJICPKAIINE NTAPAMETPHI |
34 |YpaBHEHHUs U HEPABEHCTBA C MOJYJIEM, COJICPKALLIUE NTAPAMETPBI 1
11 xnace
No Conepxxanue Yacnl
1 | IloBTOopeHue. AHaIUTHYECKUE METOAbI pEHIeHUs 3ajJady ¢ 1
rapaMeTpaMu
2 | IloBropeHne. MeTronpl pemeHns KBaApaTHBIX YPAaBHEHUM U 1
HEPABEHCTB C ITapaMeTPaMHu
3 |IloBropenue.  Meroabl  pewmieHUss  JAPOOHO-pALlMOHANBHBIX | 1
YPaBHEHHMI U HEPABEHCTB C apameTpamMu
4 | IloBropeHune. MeToabl peElIEHUST YpPaBHEHUW C MOAYJIEM U
[1apamMeTpoM
5 |I'paduueckuit mMeron pemieHus anredOpanvyeckux YpaBHCHHA B |
KOOPJIMHATHOM TJIOCKOCTH (X0Y)
6 |I'paduyeckuit merTon pemieHus aiareOpanyecKux YypaBHEHUH B 1
KOOPJAMHATHOM MJIOCKOCTH (X0Y)
7 | I'papuueckuil MeToj pelieHHus aireOpandyeckux YpaBHEHHH B 1

KOOPJIWHATHOM IJIOCKOCTH (X0Y)




8 | I'paduueckuii mMeron pemieHHus anreOpandecKux YpaBHCHHHA B 1
KOOPJIMHATHOM IJIOCKOCTH (X0Y)

9 |I'papuueckuii MeToj pelieHHs aireOpandyeckux YpaBHEHHHA B 1
KOOPJWHATHOM MJIOCKOCTH (X0Y)

10 | I'paduueckuit Meroj pemieHus airedOpandyeckux YpaBHEHHH B 1
KOOPJAMHATHOM TIJIOCKOCTH (X0Y)

11 | 'paduueckuit Meron pelieHus anreOpandecKux ypaBHEHUW B 1
KOOPAMHATHOM IJIOCKOCTH (X0a)

12 | I'paduueckuii MeTon pemieHusl anreOpandecKux YpPaBHCHHHA B 1
KOOPJIMHATHOM IIJIOCKOCTH (X0a)

13 | I'paduueckuit Meton pemeHus anreOpandyeckux YpaBHEHHH B 1
KOOPJMHATHOM IIJIOCKOCTH (X0a)

14 | I'paduueckuit MeToj pelieHusl airedOpandyeckux YpaBHEHHH B 1
KOOPJAMHATHOM TIJIOCKOCTH (X0a)

15 | 'paduueckuit croco® pemieHuss ypaBHEHUW C MOJAYyJIEM, MpH 1
KOHKPETHO-33J]JaHHBIX YCJIOBHSX Ha IMapaMerp, B KOOPJIWHATHOM
MIJIOCKOCTH (X0a)

16 | 'paduyeckuii crnocod pemieHUs ypaBHEHUH C MOAYJIEM, IpHU 1
KOHKPETHO-33JJaHHBIX YCJIOBHUSIX Ha IMapaMeTp, B KOOPAWHATHOU
IIJIOCKOCTH (X0a)

17 | I'paduueckuit cnocoO pelleHus ypaBHEHUM B IIockocTH (aoy) ¢ | 1
napamMeTpoM

18 | I'padmueckuii crmoco0 pemieHus: ypaBHEHHH B IJIOCKOCTH (a0y) ¢ 1
napamMeTpoM

19 | Pemenue 3aa4 ¢ mapaMeTpOM METOJIOM 3aMEHbI

20 | Pemenne 3a1au ¢ mapaMeTpoOM METOAOM 3aMEHBI
Pemienne mnokaszaTenbHBIX W JIOTapU(PMUUYECKUX YpPaBHEHHH C

21 | mapamerpamu, cBOASIIMMCS K 0a30BBbIM 3aJadyaM C HapaMeTpaMu
Ha PACMOJIO0KEHUE KOPHEN KBaIpaTHOTO TPEXUJICHA

22 | Pemienue moka3aTelbHBIX W JOrapupMUUYECKHX YpaBHEHUH C 1
napamMeTpaMH, CBOJSAIIMMCS K 0a30BbIM 3ajjadaM C MapameTpaMmu
Ha PACIIOJIOKEHNE KOPHEN KBaIPaTHOIO TPEXWICHA

23 | [IpuMeHeHue NPOU3BOJIHOM K 3aJja4aM ¢ IapaMeTpaMu |

24 | IlpuMeHeHre NpOU3BOIHOM K 3aJja4aM C mapaMeTpamu |

25 | IlpuMeHeHre npon3BOIHOM K 3aJja4aM C mapaMeTpamu 1

26 | IlpuMeHeHre MpOU3BOAHOM K 3aJja4aM C mapaMeTpamu |

27 | IlpuMeHeHne MPOU3BOJHOM K 3aJ]a4aM C mapaMeTpamMmu 1

28 | 3amauu ¢ napamerpamu B EI'D |

29 | 3apauu ¢ mapametpamu B EI'D 1

30 | 3amauu ¢ napamerpamu B EI'D 1

31 | 3agaum ¢ mapamerpamu B EI'D 1

32 | 3agauu ¢ mapamerpamu B EI'D 1

33 | 3agauu ¢ mapamerpamu B EI'D 1







