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MHNOACHUTEJBbHAS 3AIINCKA

HoBplii mOAX0M K pEHIeHHI0 COBPEMEHHBIX 3a7ad  o0pa3oBaHHs, B
0COOEHHOCTU TI00ANLHOTO XapakTepa, MpeArnojaraeT pa3BUTHE y YeIOBEKAa TaKUX
CIOCOOHOCTEH, KOTOpBIE MO3BOMSUIM OBl €My y4YacTBOBaTh B TEX IEpPEMEHax, C
KOTOPBIMU OH CTAJIKMBACTCS KaK JJMYHOCTb.

[Tpoueccsl KapIMHAIBHBIX MTPe0Opa30BaHUI HIKOJIBI U O0IIeCTBA TPEOYIOT OT
YUUTENS IEPEOPUEHTAIIMU €r0 CO3HAHUSI Ha TYMaHUCTHYECKHE [IEHHOCTH, aJIeKBaT-
HbIE XapaKTepy TBOPUYECKOM (MHHOBAIIMOHHOM) MeAarorunyeckou nesTeIbHOCTH.

Pazpabotannas mporpamma mpoduiabHOro oOydeHHs B KiaccaxX (BU3HMKO-
MaTeMaTUYECKOTO MPOo(UIs mpernoaaracT HaTu4ue psijia KypcoB, CIIOCOOCTBYOIIMX
npodunmzanuu o0ydeHus: ydammxcs. K duciay Takux KypcoB OTHOCHUTCS U KypC:
«3amauu ¢ mapameTpaMm»

OcCHOBHBIE UJICH, 3AJI0KEHHBIE B IporpaMme npOPUIBLHOTO
bu3nKo-MaTeMaTUYeCKOoro  Kiacca, COTJIACYIOTCS c  TpeOoBaHHIMU
CETOIHSAIITHEr0 JIHsI, KOT/Ia IIKOJa JOHKHA BOCIHUTBIBATH TPa)¥aaH, OT KOTOPBIX
TpeOyeTcss yMEHHe JyMmaTh, KPHTHYECKH OCMBICIMBATh H OIICHHBATh
MPOUCXOAAININE B OOIECTBE U3MEHEHUS, OTCTAaNBaTh CBOW MBICIH M UJICH. DTH
KayecTBa HEOOXOJMMBI B JIFOOOE BpeMsl U B JIIOOOM 0O0IIecTBE, HO OCOOEHHO
OHU CYIIECTBEHHbl B HacTosllee BpemMs M B Hamed crtpane. M uMeHHO
MaTeMaTHKa MO3BOJISET IeIeHAIIPaBICHHO YIIPABIsATh PA3BUTHUEM ITHUX KAa4eCTB Y
yYaIIuXCA. [TooToMy B KauecTBE OCHOBBI pa3pabOTKH MPOTPaMMBbI
npoUIbHOTO 00yYeHHUs B Kiaccax (PU3MKO-MaTEeMaTHYECKOTro Mpoduis HaMu
BHIOpAaH KOMIETCHTHOCTHBIM TOAXO0J K OOy4YeHWIO, HalpaBJICHHBIA Ha
dbopMupoBanre o0pa30BaTEIbLHBIX KOMIIETCHIIMA YYAIIUXCS.

B cBs3um ¢ 5TMM, B MaHHBI MOMEHT HamOoJiee aKTyaJlbHO HAIHCAHHE
MpOrpaMMbl, KOTOpasi TO3BOJMMIa OBl TIPETyCMOTPETh BEC BBIICYKa3aHHBIC
OCOOEHHOCTH OOyYeHUsI MAaTeMaTUKd B WHHOBAIMOHHOM 00pa3oBaTeIbHOM
yupexaennn. Kypc sBiasercs nmpeaMeTHO-OpUEeHTHPOBAHHBIM, HAMPABICHHBIM Ha
yTiyOJieHne W paclIupeHue 3HAaHUN U YMEHHI ITKOJIBLHUKOB 10 PEIICHHIO 3a7a4 C
napamMeTpaMHu.

COILEPXAHHUE.

X KJIACC (1 yac B Hegento, Bcero 34 yaca)

1. JIuneiiHple ypaBHEHUS U HEPaBEHCTBA (6 4acoB)

JIuHelinble ypaBHEHUS C ITapaMeTpaMH. Y PaBHEHUS C IapaMeTpaMHu, CBOASAIIUECS
K JIMHEHHBIM. JIMHEHHbIE HEpaBeHCTBA C OJHOM nepeMeHHOW. Cucrembl
JIMHEWHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM, COJIEpKALIUE MTapaMeTp.

[enp: pacmMpuTh NpEACTaBICHUE y4yalluxcss o0 YpaBHEHMSIX C MapaMeTpamy;
BBECTM QJITOPUTM pELICHHs YyPAaBHEHHMM W HEPABEHCTB C IApaMeTpoM;
chopMUpOBaTh YMEHHUS M HaBBIKM IO PEIICHUIO JIMHEHWHBIX YpaBHEHUH U
HEPABEHCTB C IapaMETPOM.



Paznen cucremaTusupyer 3HaHHS ydaluxcs no teme «JIuHeliHble ypaBHEHUS U
METO/Ibl MX petieHus». C MOMOIIbIO aITOPUTMA PEIlieHUus ypaBHeHUH Buaa k(a)x
= b(a) popmupyercs ymeHue peuath JMHEHHbIE YPABHEHUS C TAPAMETPOM.

2. CucTtembl TUHENHBIX ypaBHEHUH (4 yaca)

CucTembl IMHEHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Llens: cdopmupoBaTh yMEHUE pellaTh CUCTEMbI JIMHEWHBIX YpaBHEHUH,
COIEpKAIlUX  MapameTpbl;  OCYIIECTBUTh  OIEPATUBHBIM  KOHTPOJIb U
CaMOKOHTPOJIb YYalIuXCsl; pa3BUBATh HMCCIEIOBATENbCKYI0O U IO3HABATEIbHYIO
JIEATEIIbHOCTD IKOJIBbHUKOB.

Pazgen cucremarusupyeTr 3HaHUS ydamuxcss 1o TeMe «CHucTeMbl JTHMHEWHBIX
YPaBHEHHMI C JABYyMS IEPEMEHHBIMM M METOABI UX peleHus». PDopmupyer
MOHSATUE  YCIOBUS WX  Pa3pelIMMOCTA MPU  PA3JIUYHBIX  3HAYEHUAX
koapdummenTos al, a2, bl, b2, cl, c2 Ha MHOXECTBE JTCUCTBUTEIIBHBIX YHCETI.
Yuut onpenensth oOume MPUEMBI PEIIEHUsI CUCTEM JIMHEWHBIX ypaBHEeHM. B
pesynbTare 4ero GopMHUPYIOTCS YMEHUS M HaBBIKA peliaTh CUCTEMBbI JIMHEHHBIX
ypaBHEHH C 2-MsI HEU3BECTHBIMU, COJICPIKAIlIUE MApaMETP B YCIOBUM.

3. KBanpaTtHblie ypaBHeHUs (5 4acoB)

KBagpaTHbie ypaBHEHUS € TapaMETPOM. Y paBHEHUS C TapaMeTpaMHu, CBOISIINECS
K KBaJpatHbIM. Teopema Buera.

[enb: copMupoBaTh YMEHHE pellaTh KBaJpaTHbIE YPaBHEHHUS C MapaMeTpoM,
pPa3BUBATh UCCJIEAOBATEILCKYIO U TO3HABATEIBHYIO JIEATEIIbHOCTh YUaIlIUXCS.
JlanHas T71aBa MO3BOJISIET MPUMEHHUTHh MPUOOPETEHHBIN OMBIT PEIICHHS 3a7a4 Ha
OIHOM W3 IEHTPAIbHBIX IOHATHM IIKOJBHOW MATEMaTUKH - KBaJApaTUYHOU
(GyHKUIHU.

Bynyun OCHOBHOUW B MIKOJRHOM Kypce€ MaTE€MaTWKH, KBaJpaTU4HAs (YyHKIIHS
dbopmupyeT OOMIMPHBIN KJIacc 3a7a4 ¢ mapameTpaMmu, pa3HooOpa3HbIX 1Mo Ghopme
U COJEP’KaHUI0, HO 00bEIUHEHHBIX OJHOU UJEeN — B OCHOBE UX pPEUICHUS JIekKaT
CBOICTBA (DYHKLIUH.

4. bazoBble 3amaud Ha pPacCIONOKEHHE KOPHEH KBaJpaTHOro TtpéxwieHa (6
4acoB)

KBagpaTHbeie ypaBHEHHsI C MapaMeTpoM. TeopeMbl Ha pACHOJIOKEHUE KOPHEMN
KBaJIpaTHOI'0 TPEXWICHA.

[lenb: BbIpaOOTaTh YMEHHE pemniarh 0a30BbIEC 3aJaud HA PACIONOKEHHE KOpHEU
KBaJPaTHOI'O TPEXUJICHA.

Paznen ¢dopmupyer y yuammxcsi HaBbIKM MpPUMEHEHHUs O0a30BbIX 3aj1ad Ha
PacIooKeHNE KOPHEHW KBajpaTHOTO TpéxuieHa. BeipabaTbiBaeT yMeHHE periaTh
KBaJpaTHbIE YPAaBHEHUS U YPaBHEHHS, CBOASAIIMECS K HUM C MapaMeTpoM, MpHU
3a/IaHHBIX YCJIOBUSX.

5. KBagpaTtubie HepaBeHCTBa (5 yaca)

KBagpaTtHoe HepaBeHCTBO. PerieHue KBaJIpaTHBIX HEPABEHCTB, COJEPIKAIIUX
napameTp. CHuCTeMBbl HEPAaBEHCTB, COJIEp KAILHE TapaMeTp.



[enb: chopmupoBaTh yMEHUE pelIaTh KBaJIpaTHbIE HEPABEHCTBA C MapaMeTpoM,
pa3BUBATh MCCIEAOBATEIbCKYI0 M IIO3HABATEIBHYIO NEATEIIBHOCTbh YYalllUXCH,
BOCIIMTBIBATh aKKYpPAaTHOCTb IIPH 3aIIMCHU PELICHUS YIPAKHEHUN.
Pasnen ommceiBaeT, 4TO pEIIEHHEM HEPABEHCTBA BTOPOM CTEIEHH C OJHOM
IIEPEMEHHON MOYKHO pacCcMaTpUBATh KaK HAXO0XKAECHUE IIPOMEKYTKOB, B KOTOPBIX
COOTBETCTBYIOIIAsl KBaJpaTU4Has (QYHKUMS MPUHUMACT IIOJOKUTENIbHBIE U
oTpuLaTenapHble 3HaueHus. O000IIaeT METO MHTEPBAIOB, KaK YHHBEPCAIbHBIN
METOJI PEIICHHs] HEPABEHCTB ¢ mapameTpoM. B pesynbrare uero (GpopmMupyroTcs
HAaBBIKM PEIIEHHsI KBAaJAPaTHBIX HEPABEHCTB M CUCTEM HEPABEHCTB, COAEP KAIIUE
rapaMeTp B yCIOBUHU.
6. JIlpoOHO - palMOHaJIbHBIE YPAaBHEHMSI U HEPABEHCTBA ¢ apaMeTpami (4 yaca)
Jpo6HO - palMoHalbHBIE YpaBHEHHs ¢ mapaMeTpoM. [[poOHO - panuoHalbHbIE
HEPABEHCTBA C TAPAMETPOM.
[enb: cuctemMaTu3npoBaTh CBEACHUS O APOOHO - pallMOHAIbHBIX YPAaBHEHUSAX U
croco0ax MX pelleHus, BbIpabOTaTh yMEHHE peuiarbh JpPOOHO - pallOHaIbHbIE
YPaBHEHMS U HEPABEHCTBA C OJIHOM MEPEMEHHOM, COJIEpKAILNE TAPAMETPHI.
Paznen ommchiBaeT, 4TO MOAXOABI K PEIIEHUIO JPOOHO — palMOHAIBHBIX
ypaBHeHuUl ¢ napamerpamu. O0o0IIaeT METOT MHTEPBAJIOB, KaK YHUBEPCAIbHBIN
METO/]I pEeLIEHMsI IPOOHO — pAallMOHATIbHBIX HEPABEHCTB C 1APaMETPOM.
7. YpaBHEHUS U HEPABEHCTBA C MOJAYJIEM, COJEPIKAIME TapaMeTpsl (4 vaca).
[lonatne wmonynsa. Kiaccuueckoe packpeiTe MOAYJA. MeToapl peleHus
ypaBHEHUH U HEPABEHCTB C MOJIYJIEM: AaHAIIUTUYECKUM U TPAPUIECKUH.
[lenb: chopmupoBaTh yMEHHE BBIOMpPATh METOABl PELICHUS YPABHEHUH U
HEPABEHCTB C MOJIYJEM, COJAEPIKAIINE MapaAMETPBI, OCYIIECTBUTH OIEPATHUBHBIN
KOHTPOJIb M CAaMOKOHTPOJIb YYalllMXCS; pa3BUBAaThb MCCIEAOBATEIbCKYI0 U
II03HABATEIIBHYIO IEATEIbHOCTD IIKOJIBbHUKOB.

Paspgen omnmceiBaeT pasinMyHblE NOAXOABI K PEIICHHIO YPAaBHEHUN U
HEPABEHCTB C MOJYJIEM.
XTI KJTACC (1 yac B Heaento, Bcero 33 yaca)

I[INIAHMPYEMBIE PE3VIJIBTATBI OCBOEHHUA KYPCA

1. IloBTOopenwue (4 yaca)

AHanmuTUYEeCKHE METObl PEIEHUs 3a/4ad ¢ mapaMmerpamu. MeTonbl peleHus
JNpOOHO-pallMOHANIBHBIX W KBaJpaTHbIX ypaBHEHWH U HEPABEHCTB C
napaMerpamu. MeTopl pellieHusl ypaBHEHUHN C MOAYJIEM U IapAMETPOM.

2. T'papmyeckue MeTobl pellleHns ypaBHEHUH ¢ mapamerpamu (14 gacos)
['padmueckuii Mmetos perieHus anreOpanuecKux ypaBHEHHUI B KOOPAMHATHOM
IJIOCKOCTH (X0Y). I'padmyeckuii MeTo 1 peleHus: areOpandecKnux ypaBHEHUM
B KOOpPAWMHATHOW IIIOCKOCTH (X0a). I'paduueckuii cmoco® perieHus
YpaBHEHUH C MOAYJEM, IPU KOHKPETHO-3a/IaHHBIX YCJIOBUSX Ha MapameTp, B
KOOPAMHATHOM TUIOCKOCTH (X0a). I'paduueckuii crocod pemeHus: ypaBHEHU



B IUTOCKOCTH (20y) C MapaMeTPOM.
3. Pemienue ypaBHEeHUI METOJIOM 3aMeHHI (4 Jaca)
Pemenne ypaBHeHMII MeTOOM 3aMeHbl. PelieHue mOKa3aTelbHBIX H
JorapuMHUYECKUX YpPaBHEHHWW C TMapaMeTpamMH, CBOIAIIMMCS K 0a30BBIM
3aJa4aM ¢ mapaMeTpaMH Ha PAcIoOKEeHHE KOPHEH KBaJApaTHOTO TPEXUIICHA.
4. ITpuMeHeHre IPOU3BOJHOM K 3a7a4aM ¢ mapamerpamu (5 Jaca)
5. 3agauu c mapamerpamu B EI'D (6 gaca)

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUKCKOro  OOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
MpoLenyp TPpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTEMaTUYECKOMN IIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW POCCUICKOI0 Haponaa, c(hOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHUN HAyKh U JEATEIbHOCTBIO YYEHOr0, OCO3HAHHE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAsl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCITPUUMYHBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTEeMaTU4YeCKUe 3HaHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTaHHUE, COATIAHCHUPOBAHHBIN PEXUM 3aHATUU U
OTJIIbIXa, peryispHas (u3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTENBHOU €SI TENHHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIOO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpoPECCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM  C



MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oyayuieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIE >KU3HEHHBIE IUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTHYecKoMy  OOpa3oBaHMIO U
caM000pa30BaHUI0 Ha NPOTSHKEHWU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MTPAKTUYECKHX 33]1a4 MaTEMaTH4YECKOM HAIPaBIEHHOCTH;

7) 3K0J10TH4e€CKOr0 BOCIIUTAHMS:

C()OPMUPOBAHHOCTb  IKOJOTMYECKOW KYJbTYpbl, TOHUMAHUE BIUSHUS
COLIMAJIBHO-DKOHOMHMYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOIHON M COLMATBHOM
Cpelbl, OCO3HAHME II100ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha MPUMEHEHME MAaTeMAaTUYeCKUX 3HAaHUU I pelleHus 3a7ad B 00JacTH
OKpYy>KaloIlllel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIEICTBUM JIJIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  NPAKTUKM, IOHMMAHHE
MaTE€MaTUYECKOM HayKh Kak cQepbl YEeIOBEUECKOW JEATEIbHOCTH, 3TaloB €€
pa3BUTUS W 3HAYMMOCTH [UISl Pa3BUTHUS LMBUIW3ALMH, OBJAJCHHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTU4ecKOM KyJbTYpOM KaK CpeJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYILIECTBJIATh IMPOEKTHYIO M HCCIIEJOBATEIbCKYIO JEATEIbHOCTD
WHAWBUAYAIBHO U B TPYIITIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YyHUBEPCAJIbHBIE YUeOHbIe 1eiicTBUS

ba3oBble jornueckue aeiicTBMs:

BEISIBIISAITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKAIIH,
OCHOBAHUS /17151 00OOIICHHS U CPaBHEHHSI, KpUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  TPEOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSX W YTBEPKICHHSX, MpeAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN ¥ TPOTUBOPEUHNIA;

JienaTh BBIBOJBI C KCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W
MHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIOUEHUHN TT0 aHAJIOTHH;

MPOBOUTH CAMOCTOATEIHHO JIOKA3aTEIhCTBA MATEMATUYECKUX YTBEPIKICHUH
(TpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAINIO, IPUBOIUTEH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIBI;

BBIOMpATh CIOCOO perieHus YydeOHOM 3ajadyu (CpaBHMBATh HECKOJIBKO
BapMAHTOB  peIIeHHs, BbIOMpaTh Haumbonee TOAXOAAMMNA C  y4E€TOM



CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarejbckue 1eicTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
bopMyaMpOBaTh  BONPOCH,,  (QPUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIeMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATh
CBOIO ITO3ULIMIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMAaTHYeCKOro 00beKTa, IBJIEHUs, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBICHUSIMU, TPOIIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIIEHHS] W BBIBOJBI IO pe3yJbTaTaM
MPOBEIEHHOTO  HAOJMIOJIEHUS, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BbBIJBUTAThH
MIPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH ACHUIIMTHE WH(POpPMAIIMU, TaHHBIX, HEOOXOAMMBIX JIJIT OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHAIH3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IMYHBIX BHUAOB U
dbopm npeacTaBiIeHNUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, TPEICTABIATh, €€ B pasIWyHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopManuu o CaMOCTOSATEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJbHbIE YueOHbIEe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JlaBaTh ITOSCHECHHS 110 XOMy pEIIeHUS 3aJayH,
KOMMEHTHPOBATh TOJIyYCHHBINA PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMoil 3adadd, BBICKA3bIBATH WJCH, HAIlCJICHHBIE HA TTOWCK
pEIICHHSI, COMOCTABIATh CBOM CYXACHHUS C CYXICHUSIMHU APYTHX YYaCTHUKOB
nauaiora, oOHapy>KMBaTh Pa3jIMYMe M CXOICTBO IO3UIMK, B KOPPEKTHOU (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIIATh PE3yJbTAThl PEIICHUS 3a]a4uM, YKCIIEPUMEHTA, UCCIICIOBAHMSI,
IIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (POpMAT BBICTYIUICHHS C Y4€TOM 3a1a4
MIPE3CHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHBIC 1eiiCTBUA



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEIIEHUS 3a]1a4H, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yU€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  peduieKCMH  Kak  OCO3HaHMS
COBEPIIAEMBIX JCHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
criocobamMu CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca W pe3yJibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €N U YCIOBUSIM, OOBSICHATh MPUYHUHBI
JOCTKEHUS WIIM HEJIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYILECTBA KOMAH/IHOW W WHIWBUAYaJIbHOU
paboThl TMpW pelmieHuu Yy4eOHbIX 3aJad, MPUHUMATh [e€7b COBMECTHOM
NEeSATEeNbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM paldOThI, paclpeneisiTh
BUJIbI pa0bOT, [OroBapuBaThCS, OOCYX AaTh MPOLECC U pe3ydabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPyNMHOBBIX ¢opmax padoThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbD» W HWHBIE), BBIIOJHATH CBOIO 4YacThb pabOThl H
KOOPJAUHUPOBATh CBOW JCHCTBUS C JPYTMMHM 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMU MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATBI

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHMSA WM ypaBHEHHs-ciencTBUsA. HepaseHCTBO,
pElICHNE HEPABEHCTBA.

Pemienne cucrem JIMHEMHBIX ypaBHEHHWWA. Marpuia CUCTEMBbI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MATpUllbl 2X2, €ro TeOMETPUYECKHIl CMBICT U
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYECHUS, IPUMEHEHUE ONIPENCIIUTEIN Ul PELICHHUs
CUCTEMBl JIMHEWHBIX YpaBHEHHU. PelleHne NpUKIAQgHBIX 3a1ad C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHWU. lccrnenoBaHue mMOCTPOEHHONM MOAENH C
ITIOMOIIBIO MAaTPHUIL] ¥ ONIPEIEIIUTEIIEH.

ITocTpoeHne MaTeMaTUYEeCKUX MOJIEJIEN PEaJbHOW CUTYyallMud C ITOMOIIBIO
YPAaBHEHUN M HEpaBeHCTB. [IpuMeHEHHE YpaBHEHMI M HEPABEHCTB K DPEILICHUIO



MaTeMaTH4YeCKUX 3ajlad M 3a/lad U3 Pa3IuyHbIX 00JlacTel HAayKH U peallbHOM
KU3HU.

I'pajpuyeckne meroabl pemieHUs YPaBHEHHMM M HEPABEHCTB C
napameTpaMmu

Oynkuus, crnocoObl 3agaHus ¢QyHKIUH. B3anMHO oOpaTHble (YHKUIUU.
Komnozunmst gynkiuii. 'paduk  QyHkimu. DneMmeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIMIMA.

['papuueckre MeTONbI pElICHHS YpaBHEHUU M HEpPaBEHCTB. |'paduueckue
METO/Ibl PEIICHHUs 3a]]a4 C TapaMeTpamH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IMPOLECCOB U
3aBHCHMOCTEH, KOTOpbIe BO3HUKAIOT MPH PEIICHUHU 3aJad M3 JPYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

TemaTnueckoe IJIAHUPOBAHHUEC

10 xnace
No Conepxxanue Yacker

1 AHAIUTUYECKUN METO]I PELICHUS JTUHEUHBIX YPaBHEHUM C |
rapaMmeTpaMu

2 |AHaTUTUYECKUN METOJ] PEIICHUS] YPAaBHEHUN C MapaMeTpamMu 1

3 AHAIUTUYECKUN METO]I PELIEHUS JIUHEUHBIX YPAaBHEHUN C 1
rapaMeTpaMu

4 AHQJIUTUYECKUN METOJI pEUICHUS IMHEUHBIX HEPABEHCTB C |
rapaMeTpaMu

5 AHaNUTHYECKUI METO]I PEIICHUS TUHEUHBIX HEPABEHCTB C 1
rapaMeTpaMu

6 AHaTUTUYECKUI METOJI PELICHUS TUHEUHBIX HEPABEHCTB C 1
napaMeTpaMu

7 AHAIIUTUYECKUN METO]I PELIEHUSI CUCTEMBI JINHEWUHBIX YPABHEHHI C 1
rapaMeTpaMu

] AHATUTUYECKUN METOJI PEIICHUS] CUCTEMBI JIMHEUHBIX YPAaBHEHM C |
rapaMeTpaMu

9 AHaNUTHYECKUI METO] PELICHHS] CUCTEMBI JIMHEWUHBIX YPABHEHHM C 1
rapaMeTpaMu

10 AHaTUTUYECKHUIN METOJI PEUICHHS] CUCTEMBI JIMHEUHBIX YPABHEHHM C 1
rapaMeTpaMu

11 |KBagpaTHbie ypaBHEHHUS C ITapaMeTpaMu 1

12 |KBagpaTHble ypaBHEHHs C IapameTpaMu 1




13

KBagpaTHbie ypaBHEHUS € TApaMeTPAMHU

14

KBanparHbie ypaBHEHUS ¢ MapameTpaMu

15

KBagpaTHbie ypaBHEHUS € MTApaMETPAMHU

16

ba3oBble 3a1aun Ha pacroaoKeHUue KOpHEN KBapaTHOTO TPEXUIICHA

17

ba3oBble 3a/1aun HA pACIIOIOKEHUE KOPHEN KBAAPATHOTO TPEXUJICHA

|
|
|
|
|
18 |ba3oBrblIe 3aaun Ha pacmojioKEHUEe KopHeﬁ KBAQJ[PaTHOI'O TPEXUJIEHA 1
19 |ba3oBbie 3aaun Ha PaCIOJIOKEHUE KOPHEN KBAAPATHOTO TPEXUIEHA 1
20 |ba3oBbIe 3amauu Ha pacmojioKEHUEe KopHeﬁ KBAaJ[PaTHOI'O TPEXUJICHA 1
21 |ba3oBbie 3a1auM Ha PACIIOJIOKEHUE KOPHEN KBAAPATHOTO TPEXUIIEHA 1
22 KBanpaTHHe HEpPABCHCTBA C apaMETPOM 1
23 |KBaaparHble HEpaBEHCTBA C MMAPAMETPOM 1
24 |KBamparHble HEpABEHCTBA C ITApaMETPOM 1
25 |KBagpaTHble HEpaBEHCTBA C MAPaMETPOM |
26 |KBamparHbie HEpaBEeHCTBA C apaMeTPOM 1
27 |ApobHo - parnrioHaIbHBIE YPAaBHEHHUS H HEPABEHCTBA C MapaMeTpaMu 1
28 |dpoOHo - panmoHalibHbIE YPABHEHHS 1 HEPABEHCTBA C IMapaMeTpaMu 1
29 |Ipo6HO - paniMoHalbHbIC YPAaBHEHUS M HEPABEHCTBA C TapaMeTpaMu 1
30 |[dpo6Ho - paroHaNbHBIE YPAaBHCHHS K HEPABEHCTBA C ITapaMeTpamMu 1
31 |YpaBHEHHS U HEPABEHCTBA C MOJYJIEM, COJICPKALIUE NTAPAMETPHI 1
32 |YpaBHEHHs U HEPABEHCTBA C MOJYJIEM, COJIECPIKALLME ITAPAMETPBI |
33 |YpaBHEHHUs U HEPABEHCTBA C MOAYJIEM, COACPIKAIINE TAPAMETPBI 1
34 |YpaBHEHHS U HEPABEHCTBA C MOJYJIEM, COJICPKALIMUE NTAPAMETPHI 1
11 xnace
No Conepxanue Yacel
1 | IloBTopeHue. AHaIUTHYECKHUE METOAbI pEIIeHUs 3ajad ¢ 1
mapaMeTpaMu
2 | IloBropeHne. Meronpl pemeHns KBaJpaTHBIX YPaBHEHUU U 1
HEPABEHCTB C IapaMeTpaMu
3 |IloBropenue.  Meroabl  pemieHuss  APOOHO-pALIMOHANBHBIX | 1
YPaBHEHUW U HEPABEHCTB C ITapaMeTpaMHu
4 | [loBropeHue. MeToabl pEIIEHUST YpPaBHEHUW C MOAYJIEM U
rapaMeTpom
5 |I'paduueckuii mMeron pemieHus anreOpandyecKux YpaBHCHHHA B 1
KOOPAMHATHOM MJIOCKOCTH (X0Y)
6 | I'papuueckuii Meton pemieHHus ainreOpandyeckux YpaBHEHHHA B 1
KOOPJAMHATHOM MJIOCKOCTH (X0Y)
7 | I'paduyeckuil MeToj pelieHus] aireOpandyeckux YpaBHEHHHA B 1

KOOPJAMHATHOM MJIOCKOCTH (XO0Y)




8 | 'padmueckuii MeTon pemieHUs anreOpanvdeckux YpaBHEHHH B 1
KOOPJMHATHOM TJIOCKOCTH (X0Y)

9 |I'papuueckuit Meroj pelieHus aireOpaudyeckux YpaBHEHHHA B 1
KOOPJIWHATHOM IJIOCKOCTH (X0Y)

10 | I'paduueckuit Meton pemieHus airedOpandyeckux YpaBHEHHH B 1
KOOPJAMHATHOM TJIOCKOCTH (X0Y)

11 | I'paduueckuit Meton pemieHus anreOpandyeckux YpaBHEHHHA B |
KOOPAMHATHOM IJIOCKOCTH (X0a)

12 | 'paduyeckuii MeTOJ pelIeHUS anreOpanvdeckux YpaBHEHHH B 1
KOOPJMHATHOM IIJIOCKOCTH (X0a)

13 | I'paduueckuit Meroj pemieHus ainredOpandyeckux YpaBHEHHH B 1
KOOPJMHATHOM IIJIOCKOCTH (X0a)

14 | I'paduyeckuit MeToj pelieHusl anredOpanvyeckux YpaBHEHHH B 1
KOOPJIMHATHOM MJIOCKOCTH (X0a)

15 | I'paduueckuii cmocod pemieHus YpaBHEHHM C MOJYJEM, MpHU |
KOHKPETHO-33JJaHHBIX YCJIOBUSIX Ha IMapaMeTp, B KOOPJIUHATHOU
IIJIOCKOCTH (X0a)

16 | I'papuueckuii crnocod pelieHus YpaBHEHHM C MOJIyJIEM, IpU 1
KOHKPETHO-33J]JaHHBIX YCJIOBHUSIX Ha IMapaMeTp, B KOOPAWHATHOU
IIJIOCKOCTH (X0a)

17 | I'padpuaeckuii cmocoO perieHuss ypaBHEHHH B IJIOCKOCTU (a0y) ¢ 1
napamMeTpom

18 | I'paduueckuii crocoO pelieHusi ypaBHEHUN B IJIOCKOCTH (a0y) ¢ 1
napaMeTpom

19 | Pemenue 3a7a4 ¢ mapaMeTpOM METOJIOM 3aMEHbI

20 | Pemenue 3a1a4 ¢ mapaMeTpOM METOJOM 3aMEHBI
Pemenue mnoka3aTelbHbBIX M JIOTApU(PMUUYECKUX YpPABHEHHH C

21 | mapamerpamu, cCBOASIIMMCS K 0a30BBIM 3ajayaM C MapaMeTpaMu
Ha PACIMOJI0KEeHUE KOPHEN KBaIpaTHOTO TPEXUJIeHa

22 | Pemenue moka3aTelbHBIX W JOTapuMUUYECKHX YpaBHEHUH C 1
napamMeTpaMH, CBOJSAIIUMCSA K 0a30BBIM 3ajadaM C MapameTpaMu
Ha PacnoJIOKEHHE KOPHEN KBaJAPaTHOrO TPEXUJIeHa

23 | [IpuMeHeHue NPOU3BOJIHOM K 3aJja4aM ¢ IapaMeTpaMu 1

24 | IlpuMeHeHre NpOU3BOIHOM K 3aJja4aM C mapaMeTpamu 1

25 | IlpuMeHeHre npon3BOIHOM K 3aJja4aM C mapaMeTpamu |

26 | IlpuMeHeHne MPOU3BOJHOM K 3aJ]a4aM C mapaMeTpamMu 1

27 | IlpuMeHeHne MpOU3BOJHOM K 3aJja4aM C rmapaMeTpamMu 1

28 | 3amauu ¢ napamerpamu B EI'D 1

29 | 3apauu ¢ mapametpamu B EI'D 1

30 | 3agauu ¢ mapamerpamu B EI'D 1

31 | 3agauu ¢ mapamerpamu B EI'D 1

32 | 3agauu ¢ napamerpamu B EI'D |

33 | 3apmauu ¢ napamerpamu B EI'D |
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