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MHHOACHUTEJIBHASA 3AIINCKA 10 kaace

Pabouass mporpamma mo ydeOHOMY mHpeamery «AnreOpa W Havajla MareMaTH4ecKoro
aHanuza» paspaboraHa B cOOTBeTCTBUU ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAPTOM CpEHEro 001Iero 00pa3oBaHusl, YTBEPKIAEHHBIM MTPUKa30M MUHUCTEPCTBA 00pa30BaHHS
n Hayku Poccuiickoit @eneparnuu ot 17.05.2012 1. Ne413 (ITpuka3z MunucrepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu o BHeceHuH uzMeHeHuii B @®I'OC COO ot 29.12.2014 . Nel1645, ot
31.12.2015 1. Ne1578, o1 29.06.2017 1. Ne613) ¢ yu€rom mporpamMmm no y4eOHOMY MpPeaIMETY:

- Anrebpa m Havajma MareMarnyeckoro axanusa. COopHHK paboumx mporpamm.l0-11
KJIacChl: y4yeOHOe mocoOme sl yumTeneld oOmeo0pa3oBaTebHBIX OpraHu3aluii: 0a30BBIH H
yriyoneHHsiit yposau./coct. T.A.Bypmuctposa. — M.: [Ipocsemenue, 2016 .

PaGowyass mnporpamma HamucaHa B cooTBercTBUM ¢ YMK Anrebpa u Havana
MareMaTu4ecKkoro ananusa. 10 kinace: yaeOHuK it 001meo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbId U
yrnyonenssiii  ypoBuu/ C.M.Hukonbsckuii, M.K.Iloranos, H.H.PemetnukoB u ap. — M.:
[Ipocseuienue, 2017 r.

Ilomanose M. K., Illesxun A.B. AnreOpa u Hayajga MaTeMaTHYECKOTO aHanm3a: JIuIaKTHIeCKre Mare-

puaisl. 10 kiacc (6a30BbIif 1 poduiabHBIN ypoBHH). — M.: [IpocBemenue, 2017 1. Ilomanos M.K.,

Lllesxun A.B. AnreOpa 1 Hauana MatemMarudyeckoro aHanuza: Kuura mis yaurens. 10 kiacc (0a30Bblif

u npo¢duiabHbIN ypoBHH). .— M.: IIpocBemenue, 2008 1.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

VY4eOnblii npeamer «Maremarruka» OTHOCUTCS K MpeAMETHOH obnactu «Maremaruka u
nH(pOpMaTHKay U BXOJUT B 00s3aTEIbHYIO0 YacTh Y4eOHOrO IjiaHa o0pa3oBaTENbHOTO YUPEKICHUS.
Ha m3yuyenne ygeOHOTO mipenmera «Ayredpa v Hadyaaa MaTeMaTHYCCKOTO aHAM3a» Ha MPOUIHLHOM
ypoBHe B 2021-2022 yyebHom roay B 10 kiacce cpenHeil KOsl OTBOAUTCS 4 yaca B HEJEII0, BCETO
140 yacos.

Ienu
N3ydyeHne MaremaTtuku B cTapuiei IIKojie HAa MPO(UILHOM YpPOBHE HANpaBiI€HO Ha JTOCTHIKEHUE
CHEAYIOIIUX LETIEH:

e (¢opMupoBaHHe MPEACTaBICHUM 00 HAESIX M MeToJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHMSI SIBJICHUI U IIPOLIECCOB;

e OBJIAJeHHE YCTHHIM U MMCbMEHHBIM MAaTEMaTUYECKUM SI3bIKOM, MaTeMaTU4eCKUMH 3HAHUSMU
U yYMEHUSMHM, HEOOXOJUMBIMH JJs HU3YyYEHHsS  LIKOJIBHBIX  €CTECTBEHHOHAYYHBIX
JUCHUIUINH, JJI1 NPOJIOJKEHHsT o0pa3oBaHMsI U OCBOCHMS M30paHHOM cIleNUalbHOCTH Ha
COBPEMEHHOM YpPOBHE;

e Ppa3BUTHEe JIOTHYECKOTO MBIIUICHUS, aJTOPUTMUYECKON KYIBTYpbl, IPOCTPAHCTBEHHOI'O
BOOOpaXKEHUS, pa3BUTHE MareMaruyecKoro MBIIUIEHUS M HWHTYMIMH, TBOPYECKHUX
CIIOCOOHOCTE Ha YpOBHE, HEOOXOOUMOM Uil MPOAOJDKEHHS 00pa3oBaHUs W JUId
CaMOCTOSITENIFHOW JIeATEIbHOCTH B 00JAacTH MaTeMaTWKH W ee NPUWIOKEHHH B Oymymiei
npo¢eCcCHOHATBHOMN eI TeHOCTH;

e BOCIHMTAHME CPEICTBAMM MATEMAaTUKH KYIbTYpbl JMYHOCTU: 3HAKOMCTBO C HCTOpUEHN
pa3BUTHS MaTeMaTHK{, DSBOJIONUEH MaTeMaTW4YecKux HAed, IOHMMaHHE 3HAYUMOCTHU
MaTeMaTuKHU JJ1sl OOIEeCTBEHHOTO ITporpecca.

3aoauu:

e CHUCTEMaTu3alus CBEIEHUI O YhcliaxX; U3y4eHUEe HOBBIX BHJIOB UYMCIIOBBIX BBIPAXKEHUH U (GOpMYIT,;
COBEpIICHCTBOBAHUE IPAKTUUYECKMX HABBIKOB U BBIYMCIUTEIBHOW KYIBTYPBI, PacIIUPEHHE U
COBEpIICHCTBOBAHUE aJre0panyeckoro ammapara, cOpMUPOBAHHOTO B OCHOBHOM IIKOJIE M €0
IIPUMEHEHUE K PEIICHUIO0 MaTEMAaTHUYECKUX U HEMAaTeMaTUUECKUX 3a/ay;

® paclIMpeHHe U cCHCTeMaTu3alus OOLUX CBEICHUN O (PYHKIHUSX, TOMOIHEHHE Klacca N3y4aeMbIX
(GYHKIMM, WUTIOCTpalys MIUPOTHl MPUMEHEHUsST PYHKUUN JIsl ONMCAHUS U U3YYEHHUS pealbHBIX



3aBHCHUMOCTEH;

® Da3BUTHE MPEICTABICHUN O BEPOITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX B OKPYKAIOILIEM
MHpE, COBEPIICHCTBOBAHUE WHTEJUICKTYaJbHBIX M PEUEBBIX YMEHUH IIyTeM OOOTaIleHus
MAaTe€MaTHYECKOTO S3bIKa, PA3BUTHUSA JIOTUYECKOTO MBIIUICHUS,

e 3HAKOMCTBO C OCHOBHBIMH HJESIMH U METOJaMH MaTeMaTHYSCKOIO aHaIn3a.

[IpakTuueckass 3HAUUMOCTH IIKOJILHOTO Kypca MaTeMarukyd oOyclIOBJ€Ha TeM, 4TO €&
o0ObeKTaMH  SBJISAIOTCS  (yHIAMEHTAJbHBIE  CTPYKTYPBl, INPOCTpPAHCTBEHHbIE  (OPMBI U
KOJIMYECTBCHHBIE OTHOIICHHS JCHCTBUTEIHLHOTO MHpa. Maremarudeckas IMOATOTOBKa HeoOXxoauma
JUIS. TIOHMMaHUs MNPUHIMIIOB YCTPOWCTBA M HCMOJb30BAaHUS COBPEMEHHOW TEXHUKH, BOCIPHUATHS
Hay4YHBIX M TEXHUYECKUX MOHATHM M uaeil. Maremaruka siBAsieTCS SI3bIKOM HaykKu U TeXHUKU. C eé
MOMONIBI0 MOJICTTUPYIOTCSI M U3Y4arOTCsl SIBICHUS U TIPOIECCHI, TPOUCXOASAIINE B IPUPOJIE.

Pa3BuTHE JTOrHYECKOTO MBIIIJICHUS yJalTUXcs P OOYYCHUH MaTeMaTHKHU CIIOCOOCTBYET
YCBOCHMIO IPEAMETOB TYMAaHUTAPHOTO LUKJIA. [IpakTHueckrue yMEHHs U HaBBIKHM T€OMETPUYECKOTO
XapakTepa HEOOXOAUMBI JIsl TPYAOBOM U MPOhECCHOHATILHOMN MOATOTOBKH IIKOJIBHUKOB.

TpeOyst OT yuamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIMM, KOHIICHTPAIlUM BHUMAaHMS,
AKTUBHOCTH Pa3BUTOI0 BOOOpPa)KEHHs, T€OMETPUS Pa3BUBACT BOOOPAKCHHS, MaTEMaTHKa Pa3BUBAET
HPABCTBEHHBIC YEPThl JUYHOCTH (HACTOMYMUBOCTD, IEJICYCTPEMIIEHHOCTh, TBOPUECKYIO AKTUBHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TPYAONIOOHUE, TUCHUIUIMHY U KPUTHYHOCTH MBIIIJICHUS) U
YMECHHE apryMEHTHPOBAHO OTCTAaWBaTh CBOM B3LIAABI M YOSKICHUS, a TaKkKe CIIOCOOHOCTh
MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHMUS.

[Ipn oOyuenuu maremaruke (HOPMHUPYIOTCS YMEHHUS M HaBBIKM yYMCTBEHHOTO Tpyda —
IUTAHUPOBAHKUE CBOEH padOThI, MOUCK PAIlMOHANBLHBIX MyTel €€ BBIMOJHEHUS, KPUTHYECKas OLIEHKa
pe3ynbraToB. B mporecce oO0ydeHuUsT MIKOJIBHUKH JTOJDKHBI HAYYHThCS M3JIaraTh CBOW MBICIIH SICHO U
MCYEPIBIBAIOIIE, JAKOHUYHO U EMKO. [IpnoOpecTu HaBBIKM YETKOTO, aKKypaTHOTO M T'PaMOTHOTIO
BBITTIOJTHEHHMS MaTeMaTHYEeCKNUX 3aITMCcel.

HOACHUTEJIBHASA 3AIINCKA 11 kiaacc

Pabouas mporpamma mo ydeOHOMY mnpeamery «AusreOpa W Hayajla MareMaTH4ecKoro
aHain3a» paspaboTaHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM CpeIHEro o01Iero o0pa3oBaHusl, YTBEPKIAEHHBIM MTPUKa30M MUHUCTEPCTBAa 00pa30BaHUS
n Hayku Poccuiickoit @enepanuu ot 17.05.2012 . Ne413 (IIpukaz MunucrepcrBa oOpa3oBaHus U
Hayku Poccniickoit @enepanyn o BHeceHuH n3MeHeHuit B ®I'OC COO ot 29.12.2014 . Nel645, or
31.12.2015 1. Ne1578, o1 29.06.2017 1. Ne613) ¢ yu€rom mporpamm no y4eOHOMY MPeIMETY:

- Anrebpa ¥ Hadajga Maremarudeckoro aHanusza. COOpHHMK pabouux mporpamm 10-11
KJIacChl: y4yeOHOe mocobue uisi yuurtened o0meo0pa3oBaTeIbHBIX OpraHu3anuii: 0a30BbIM U
yryoneHHsIi ypoBHH. /cocT. T.A Bypmuctposa. — M.: IIpocsenienue, 2016 .

PabGowass mnporpamMma HamucaHa B cooTBeTcTBUM ¢ YMK Anrebpa wu Havana
MareMaTu4eckoro aHanuza. 11 kimacce: yueOHUK 111 0011eo0pa3oBaTebHbIX OpraHu3aluil: 6a30BbIi U
yriyonenusii  ypoBHu/  C.M.Hukoneckuii, M.K.Iloranos, H.H.PemernuxkoB u ap. — M.:
IIpocBemenue, 2017 .

Ilomanos M K., llleskun A.B. AnreOpa u Hauajga MareMaTHYeCKOTo aHanu3a: /umakTnyeckue mare-
puansl. 11 xnacc (6a3oBbiil v npoduiabHbIA ypoBHH). — M.: [Ipocemenue, 2017 r .Jlomanos M.K.,
llleskun A.B. AnreOpa m Hadasia Maremarmdeckoro aHanm3a: Kawra mis yumrens. 11 kmacce
(6a30BbIit 1 ipodunpHEI ypoBHH)..— M.: [IpocBemenue, 2008 1.

MecTo y4eOHOr0 npeaMera B yueOHOM IJIaHe

VYuebnsiii penMer «MareMaTuka» OTHOCHTCS K MpeaMeTHON obnactu «Marematuka u
nH(pOpPMaTHKa» U BXOTUT B 00s3aTENIbHYIO YacTh y4eOHOTrO IJIaHa 0Opa30BaTeIbHOTO YUPEXKJICHHS.
Ha usyuenue yue6HOTrO npenmera «Anredbpa U Hayajda MaTeMaTUYECKOTO aHAM3a» Ha MPOodUILHOM
ypoBHe B 2021-2022 yuebHoM roay B 11 kiacce cpenHel mKoIbl OTBOAUTCS 4 Yaca B HENIEI0, BCEro
132 ygaca.

Ilenu



N3ydeHne MaTeMaTWKd B CTapIIei IIKoJIe HAa MPO(GHUILHOM YpOBHE HANpPaBICHO HA JTOCTHIKEHUE

CHEAYIOIIUX LETEH:

e (¢opMHpOBaHHE TPEACTABICHUIA 00 WAESIX W METOJAaX MaTeMaTHKH; O MareMaTHKe Kak
YHUBEPCAIBLHOM SI3bIKE HAYKH, CPEACTBE MOAECIUPOBAHUS SIBJICHUI U MPOLIECCOB;

e OBJIaJeHHEe YCTHBIM U MUCbMEHHBIM MaT€MaTUYECKUM SI3bIKOM, MATEMAaTUYECKUMH 3HAHUSIMU
U YMCHUSIMH,HCOOXOMMMBIMU I  HU3YYCHHS IIKOJbHBIX €CTECTBEHHOHAYYHBIX
TUCIUIUINH, JJI1 TPOMOJDKCHHsST 00pa3oBaHHS U OCBOCHHS WM30paHHON CIENUATbHOCTH HA
COBPEMEHHOM YPOBHE;

e Ppa3BUTHE JIOTMUYECKOTO MBIIUICHUS, AJTOPUTMUYECKOM KYJABTYPhl, MPOCTPAHCTBEHHOIO
BOOOpaXCHUS, pa3BUTHE MATEMaTMYECKOrO MBIIUICHUS W HHTYHIIMH, TBOPYECKHUX
CIIOCOOHOCTEH Ha YpOBHE, HEOOXOMUMOM I TPOAOJDKEHHS O00pa3oBaHUS W IS
CaMOCTOSITEIIbHOW JCATEIHPHOCTH B OOJACTH MaTeMaTHKH M €€ NMPWIOKCHHH B Oymaymien
npodeccuoHaNbHON ACSITETLHOCTH;

e BOCNUTAHHE CPEIACTBAMM MATEMAaTHKHU KYJIBTYpbl JIMYHOCTH: 3HAKOMCTBO C MCTOpPHUEH
pa3BUTUSL MaTEMaTHKH, OHBOJIIOIMEH MaTeMaTuuyecKuxX WAeH, MOHMMaHue 3HAYMMOCTHU
MaTeMaTHKH JUIsl OOIIIECTBEHHOTO TIporpecca.

3aoauu:

e cucTeMaTu3alys CBEICHUN O YMCIIaX; U3yUYeHHE HOBBIX BHJIOB YMCIIOBBIX BBIpAKEHUI U HopmMyr;
COBEPILIEHCTBOBAHUE IPAKTUUYECKUX HABBIKOB WM BBIYHMCIUTEIBHOM KYIbTYpbI, PacUIUpEHHE U
COBEPIIICHCTBOBAHUE aJreOpandeckoro ammapara, cOpMUPOBAHHOTO B OCHOBHOW IIKOJIC M €r0
MPUMEHEHHUE K PEIICHUIO MAaTeMaTUYECKUX U HEMaTeMaTHUYeCKUX 3a/ay;

® pacIIMpeHUe U CUCTEMaTU3alus OOIIMX CBEACHHUM O (PYHKIIUAX, IMOMOJIHEHUE KJIACcCa U3y4aeMbIX
(GYHKIWN, WUTFOCTPAlUs IUPOTHl MPUMEHEHHUST (PYHKIUN ISl ONMCAHUS U U3YYCHUS PEaTbHBIX
3aBHCHUMOCTEH;

® Ppa3BUTHE TPEACTABICHUM O BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B OKPY)KAIOIIEM
MHUpE, COBEPIICHCTBOBAHHE WHTEJUIEKTYallbHBIX M PEUEBBIX YMEHUH myTeM oOoraiieHus
MaTeMaTHYECKOTO S3bIKa, PA3BUTHS JJOTUYECKOTO MBIIIJICHUS;

® 3HAKOMCTBO C OCHOBHBIMH HISSIMHU U METOAAMH MaTEMAaTHYCCKOTO aHaIIM3a.

[IpakTHyeckass 3HAYMMOCTH IIKOJILHOTO Kypca MaTeMaTHKH OOYCIIOBIE€HAa TeM, 4TO €&
o0ObeKTaMH  SBJISIOTCS  (pyHIAMEHTalbHBIE  CTPYKTYpBI,  INPOCTPAHCTBEHHbIE  (GOPMBI U
KOJTMYECTBEHHBIE OTHOIICHMsS ACHCTBUTENHHOTO MHpa. Maremarudeckas MOATOTOBKa HeoOXxoauma
JUTS TIOHUMaHUSl TPUHITUIIOB YCTPOMCTBA W WCIIOJNB30BAaHUS COBPEMEHHON TEXHHMKH, BOCIPHUSITHUS
Hay4yHBbIX U TEXHUYECKUX MOHATHM M uaeil. Maremaruka siBIsieTCs SI3bIKOM HayKd U TeXHUKH. C e
MTOMOIIbIO MOJISTUPYIOTCS U U3YYAIOTCS SIBJIICHUS U TPOIIECCHI, MPOUCXOISAIITNE B IPUPOJIE.

Pa3BuTHE TOrHUeCcKOro MBIIUICHUS y4alluxcst Tpu 00ydeHHH MaTeMaTHKU CTocoOCTBYeT
YCBOGHHUIO TMPEAMETOB TYMAaHUTAPHOTO IHUKIIA. [IpakTudeckne yMEeHHs U HABBIKM T€OMETPUUYECKOTO
XapakTepa HeoOXOIUMBI JUIS TPYAOBOH U IPOo(heCcCHOHAIBHOMN MOATOTOBKY IMIKOJIEHUKOB.

TpeOyst OT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIHMM, KOHIICHTPAIlMM BHUMAHWSI,
aKTUBHOCTH Pa3BUTOTO BOOOPaKEHUS, TEOMETPHUsS Pa3BHBAECT BOOOpAKEHHUS, MaTeMaTHKa Pa3BHBAET
HPABCTBEHHBIC YEPThI JUYHOCTH (HACTOMYMBOCTD, IEJICYCTPEMIIEHHOCTh, TBOPUECKYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TPYAONIOOHE, TUCIHUIUIMHY U KPUTHYHOCTH MBIIIJICHUS) U
YyMEHHE apryMEHTHPOBAHO OTCTaWBaTh CBOM B3IJISABI M YOEXKICHUS, a TakkKe CIOCOOHOCTh
MIPUHUMATh CAMOCTOATENbHBIE PEIICHUS.

[Ipu oOyuenun Mmaremarwke (GOPMHUPYIOTCS YMEHHS M HaBBIKH YMCTBEHHOTO Tpyna —
TUTAHUPOBAHKUE CBOEH pabOThI, MOMCK PAIMOHANBHBIX MyTel €€ BBIMOJHEHUsS, KPUTHUYECKAsl OIICHKA
pe3ynbTatoB. B mporiecce o0ydeHus MKOJIBHUKU JAOHKHBI HAYYUTHCS M3J1araTh CBOW MBICITH SICHO M
MCYEPIBIBAIOIIE, JAKOHUYHO U EMKO. [IpnoOpecTu HaBBIKM YETKOTO, aKKypaTHOTO M TPaMOTHOTO
BBIIIOJTHEHHST MaTEMaTUUECKHUX 3aIlUCei.



IIVNIAHUPYEMBIE PE3VYJIBTATBI 10 kaacc
N3yuenne maremaruku B 10 kiacce Ma€T BO3MOXKHOCTh JOCTHXKEHMS YYalIUMMCA CIIEIYHOIIUX
Pe3yJIbTaToB:
JIMYHOCTHBIE:
- c(hopMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
KPUTHUYHOCTh MBIIUICHUS, YMEHUE pacllo3HaBaTh JIOTMYECKH HEKOPPEKTHbIE BbICKAa3bIBaHMS,
OTJIMYATh TUTIOTE3Y OT (PaKTa;
- TOTOBHOCTh M CIOCOOHOCTb BECTH [JHAIOr C JPYTUMH JIIOIbMH, JOCTHUIaTb B HEM
B3aMMOIIOHMMAaHUS, HAXOJUTh OOIIME IeNTH U COTPYAHUYATH JJISl UX TOCTHKCHUS;
- HaBbIKM COTPYIHMYECTBA CO CBEPCTHMKAMH, JE€TbMH MJAQJALIET0 BO3pacTa, B3pOCIbIMU B
00pa3oBareIbHOM, OOIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIEN0BATEIbCKON, TPOSKTHON U APYrHX
BUJIAX JI€ATEIIBHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUH BCEi
KHM3HHM; CO3HATEJIbHOE OTHOLICHHWE K HENpPEephbIBHOMY OOpA30BAHMIO KaK YCIOBHIO YCIIELIHON
npodeccuoHaNIBbHON M 00IIECTBEHHOM 1A TEIIBHOCTH;
- 3CTETUYECKOE OTHOILEHHE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYyYHOT'O U TEXHUYECKOI'O TBOPUYECTBA;
- OCO3HAHHBINA BEIOODP Oymymied mpodecCuu U BO3MOXKHOCTh PEaTM3aliid COOCTBEHHBIX JKU3HCHHBIX
IUTAHOB; OTHOUIEHHWE K MpO(eCcCHOHAIBHOM JEesATeIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B
peIlIeHUH JTHYHBIX, O0IIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIECTBEHHBIX POOIIEM;
MeTanpe/MeTHbIe:
- YMEHHE CaMOCTOSITEIILHO OTPEACIATH LEJIH CBOEro 00y4eHUs, CTABUTh U (POPMYITHPOBATH IS ceOs
HOBBIE 33/1a41 B Y4€0e M MO3HABATEIbHOM AEATENbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH
MMO03HABATCIIbHOM ACATSIBHOCTH,
- YMEHHME CaMOCTOSITENIbHO IIAHUPOBAaTh MYTH JOCTM)KEHUS LieNed, B TOM YHUCIIe aJbTepPHATUBHBIE,
OCO3HAHHO BBIOMpATh HanOoJee F((HEeKTUBHBIC CIIOCOOBI PEIICHUS YIYEeOHBIX U TIO3HABATEIIBHBIX
3ajad;
- YMEHHE COOTHOCHUTH CBOM JCHCTBHUS C TUIAHUPYEMBIMH PE3yJIbTaTaMu, OCYIIECTBISATH KOHTPOJb
CBOEH JIeATENIbHOCTU B TpOIecCe JOCTHKEHMs pe3ylbTrara, ONpenesisTh CocoObl NeicTBU B
pamMKax MpeajoKEeHHbIX YCIOBUM U TpeOOBaHMM, KOPPEKTUpPOBATH CBOU JEWUCTBUS B
COOTBETCTBHHM C U3MEHSIOLIEHCS CUTyaluei;
- YMEHHE OIEHMBATh NMPABMIBHOCTH BBINIOJHEHHUS YYeOHOW 3a/au, COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;
BJIaJICHHE OCHOBAMH CaMOKOHTPOJISl, CAaMOOIICHKH, TPHHSTHS PEIIEHUH W OCYIIEeCTBICHUS

OCO3HAHHOT'O BHIOOPA B y4eOHOW M MMO3HABATENLHON JEATENbHOCTH;

yMEHHUE MPOAYKTHBHO OOIIAThCS W B3aWMOJICHCTBOBATH B TPOIIECCE COBMECTHOW JAEATEIBHOCTH,
YUUTBIBaTh MO3UILNHU JAPYTUX YUACTHUKOB JI€ATENBHOCTH, 3((EKTUBHO pa3periarb KOH(IUKTEI,

BJIaJICHHE HABBIKAMH TTO3HABATEIBbHOHN , y4eOHO-HCCIIEOBATEIbCKOW W TPOCKTHOM EATENbHOCTH,
HaBbIKAMHU pa3pelIeHuss MpolsieM; CIIOCOOHOCTb M TOTOBHOCTb K CAMOCTOSITEIBHOMY ITOHCKY
METOJIOB PEIICHUS MPAKTHYECKUX 33]1a4, TPUMEHEHHIO Pa3JINYHBIX METOIOB MTO3HAHUS;

TOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOATENbHOM MH(POPMAIIMOHHO-T03HABATEIFHON JIeSTebHOCTH,
BKIIIOYAss YMEHHE OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX WH(POPMAIUHU, KPUTHIECKH
OLIEHUBATh ¥ HHTEPIPETUPOBATH HH(OPMAIIHIO, TOTYHYaEMYIO U3 PA3JINYHBIX UCTOUYHHUKOB,;

- YMEHHUE HCIOJIb30BaTh CPeACTBa MHPOPMAIIMOHHBIX U KOMMYHUKalMOHHBIX TexHonoruit (UKT) B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHM3ALMOHHBIX 337a4 C COOJIOIEHHEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus], MPABOBBIX U
ACTETUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30IacHOCTH;

- BIIJICHUE SI3BIKOBBIMH CPEIICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO U3J1araTh CBOIO TOUYKY 3PCHHS,
HCIOJIb30BaTh a/1eKBATHBIE SI3BIKOBBIE CPEJICTBA;

- BJIaJICHWE HABBIKAMH ITO3HABATEIbHONW PEQUIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCUCTBUN M
MBICIMTENIBHBIX MPOLIECCOB, UX PE3YJAbTATOB U OCHOBAaHMUM, 'PAHMI] CBOETO 3HAHUS M HE3HAHUS
HOBBIX MTO3HABATEIBHBIX 33]1a4 U CPEACTB UX JOCTH)KECHUS;

npeaMeTHsble (IpQUIbHBIN YpPOBEHbD):



[IpenMeTHBIE pE3yNIbTaThl OCBOEHUS HMHTETPUPOBAHHOIO Kypca MAaTeMaTUKH OpPUEHTHUPOBAHBI Ha
(opMHpOBaHUE LEIOCTHBIX MPEICTABICHUH O MHUpe U OOIIeH KyIbTypbl OOy4arOLIUXCs MyTEM
OCBOCHHSI CHUCTEMAaTH4YECKUX Hay4yHBIX 3HAHUH W CIIOCOOOB JAEHCTBHI Ha MeTanpenIMeTHON
OCHOBE, a NpPEAMETHbIE pPEe3yabTaTbl OCBOEHMs Kypca anreOpsl M Hadajl MaTeMaTHYecKOro
aHamu3a Ha 0a30BOM YpOBHE OpHEHTHPOBaHBI Ha oOOecleueHHe MPEHMYILECTBEHHO
o01eo0pa3oBareabHON U O0IIEKYIBTYpHON NOATOTOBKU. OHM IPEATOIararor:

1) ¢ popMHUPOBAaHHOCTH MPENCTABICHUI O MAaTEeMaTHKE KaK YaCcTH MUPOBOHW KYJIBTYpHl U O MECTE
MareMaTuKd B COBPEMEHHOW LIMBUIIM3ALMHU, O CIIOCOOAX OMMCAaHUS HAa MAaTEMAaTHYECKOM S3bIKE
SIBJICHUM pPEaJIbHOTO MUDA;

2) ¢ (GOpMHMPOBAHHOCTh MPEACTABICHUH O MaTeMaTHYeCKUX MOHATUSAX KaK O Ba)KHEHIIUX
MaTeMaTU4EeCKUX MOJEISX, ITO3BOJISIOIIMX ONUCHIBATh U U3y4aTh Pa3sHbIC IIPOLIECCHI U SBICHUS;
ITOHMMAHHUE BO3MOKHOCTH aKCHOMAaTH4ECKOTO MIOCTPOCHUS MaTEMAaTHYECKUX TEOPUI;

3) BaJeHuEe METOJaMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PELLEHUS; YMEHUE UX IPUMEHATh, IPOBOJUTD
JIOKa3aTeIbHBIC PACCYKIEHUS B XOJE PELICHU 3a/1a4;

4) BiajgeHWE CTAHJAPTHBIMM NpUEMAMHM PELICHUS PAaLUOHAIBHBIX U  HUPPALMOHAIBHBIX,
IIOKa3aTeJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IPOrpPaMM, B TOM UYHMCIIE AJI MOUCKA IYTU PEIICHUs U
WJUIIOCTPALUK PELICHNs YPaBHEHUH U HEPABEHCTB;

5) ¢ hopMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX, UACAX U METOJIaX MaTeMaTu4ecKOro
aHaJIN3a;

6) ¢ (GOpMHUPOBAHHOCTH NPEICTABICHUNW O TMPOIECCAX M SBICHHUIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpe, 00 OCHOBHBIX HOHSATHSX
ANIEMEHTAPHON TEOPHH BEPOATHOCTEH; C(HOPMUPOBAHHOCTH YMEHUH HAXOAWTh M OLIEHUBATh
BEPOSATHOCTH HACTYIJICHHs COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYaLUsAX U OCHOBHbBIE

XapaKTEPUCTUKH CIy4allHbIX BEJIUYUH.

Ilhanupyemoie pezynomamot uzyuenus no meme « Hucnogvie u OyK6eHHbIE 8bIPAIHCEHUA)

Yuawuiica nayuumesn:

e BBINOJHATH ApUPMETUUECKHE ACUCTBU, COUETasi YCTHbIE M MMCbMEHHBIE IPUEMBI, IPUMEHEHHE
BBIUYHCIIUTENbHBIX YCTPOICTB; HaXOAUTh 3HAYEHUS KOPHS HAaTypajibHOW CTENEHH, CTENEHU C
palMoHalbHBIM TOKa3aTeaeM, Jorapudma, UCIoib3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHbIC
YCTPOWCTBA; MOJIb30BATHCSA OLEHKON M MPUKUIKON IIPU MPAKTHYECKUX pacyeTax;

e  TIPUMEHSATH MOHATHS, CBA3AHHBIE C JENMMOCTBIO LEIBIX YUCEN, IPH PELICHUH MaTeMaTH4YECKUX
3az1ay;

e HAaXOAWThb KOPHM MHOTOWIEHOB C OJHOM IIEPEMEHHOH, pacKiaablBaTb MHOTOWIEHBl Ha
MHOKUTEIN;

e  MPOBOJAUTH NpeoOpa3oBaHMs YHMCIOBBIX M OYKBEHHBIX BBIPAKEHHMH, BKJIIOYAIOLIUX CTEINEHH,
paauKabl, Jorapu@msl 1 TPUTOHOMETPUUECKHE (PYHKIUH.

Yuawguiica nonyuum eozmorcnocms:

e  BBINOJHATH NMPAKTUYECKUE pacyeThl Mo (opMynam, BKIOUas (OpMYIbl, CoAepKallle CTENEeHH,
panukanbl, Jorapugmbl U TPUTOHOMETpHUYecKHe (YHKLUUHU, IpU HEOOXOAMMOCTH HCIOJNB3Ys
CIIPaBOYHBIE MAaTE€pUabl U MPOCTEHIIINE BEIUNCIUTENBHBIE YCTPOKUCTBA.

Ilhanupyemoie pezynomamot uzyyenusn no meme « Oyuxyuu u cpagurxuy

Yuawuiica nayuumesn:

e - ONpENeNATh 3HaYCHUE (YHKIUH 110 3HAYCHUIO apryMEHTa MpPU Pa3JIUYHBIX Coco0ax 3aJaHus
byHKIINN;

CTPOUTH TpapUKU U3YUYEeHHBIX (PYHKIMA, BBIOIHATH IpeoOpa3oBaHus rpauKoB;

e  OMNHUCHIBaTh MO rpaduky u mo GopMysie MOBeACHNUE U CBOWCTBA (DYHKIIHIA;

e  pemarb ypaBHEHHs, CUCTEMbl ypaBHEHHI, HEpaBEHCTBA, UCIOJb3ysd CBOMCTBA (DYHKIMHA U HX
rpaduyeckre npeacTaBIeHUs.

Yuawuiica nonyuum eozmorncnocme:

e  OIKCHIBaTh M MCCIENOBaTh C MOMOLIbIO0 (YHKIHI peanbHble 3aBUCUMOCTH, IPEJCTABIATH UX
rpaduuecKy; UHTEPIPETHPOBATH IPaUKU peaIbHBIX MPOIIECCOB.

o Ilnanupyemvie pe3ynibmamol usyueHus no meme « YpaeHeHus u HepageHcmea,

Yuawuiica nayvumcea:



e pemiarh palUOHANBHBIE, IMOKA3aTelIbHbIE U Jorapu(MHUUYECKHe YypaBHEHUS U HEPABEHCTBA,
HppalMOHANIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, UX CUCTEMBI,

e  JIOKa3bIBaTh HECJIOXKHbIE HEPABEHCTBA;

e pemarh TEKCTOBBbIE 3aJadydl C TIIOMOIIBIO  COCTABIICHHUS YpaBHEHUW, U HEPABEHCTB,
HUHTEPIPETUPYS PE3YJIbTAT C YYETOM OTPAaHUUYEHUHN YCIOBUS 3a/1a4H;

e  u300paxkaTh Ha KOOPAWHATHOW IJIOCKOCTH MHOMKECTBA PEIICHUN YypaBHEHHI M HEPAaBEHCTB C
JIByMsI IEPEMEHHBIMU U UX CUCTEM.

e  HAXOAWTbH MPUOIMKEHHBIEC PEIICHUS] YPaBHEHUHN U UX CHCTEM, UCIOJIb3Ys IpaduuecKuil MeTox;

e  pemiarth ypaBHEHHUs, HEPABEHCTBA M CHCTEMbI C NMPUMEHEHHEM TIpaduuecKux MpeaCTaBICHUH,
CBOMCTB (hYHKIIHI, TPOU3BOIHOM;

Yuawuiica nonyuum eozmosrrcnocmo:

e  HCMONb30BAaTh NPUOOpPETEHHbIC 3HAHUS M YMEHHUS B MPAKTHUYECKOM JEeATENbHOCTH U
MOBCEHEBHOM JKM3HU HJii TIOCTPOCHUS U MCCIEIOBaHUS MNPOCTEUIINX MaTeMaTUYeCKUX
MOJIEJEH.

Ilnanupyemvie pezyromamsl uyueHus no meme «jieMeHTbl KOMOMHATOPUKH, CTATUCTUKU M
TeOPHUHU BEPOSATHOCTEI)

Yuawuiica nayuumcs:

e - pemiath MpocTelIre KOMOMHATOPHBIC 3a/1a4d METOJIOM Iepebopa, a TakKe ¢ HCIOJIb30BaHUEM
M3BECTHBIX (hopMys, TpeyroibHuKa [lackas; BEIMHCIATE KodhduimeHTsl 6uHoMa HeloToHA IO
dbopMmyre U ¢ UCTIONb30BaHUEM TpeyroiabHuka [lackans;

e - BBIYUCIAITH, B NPOCTEHIINX CIIydasX, BEPOATHOCTH COOBITUH Ha OCHOBE IOJCUETa YHMCIIA
HCXOJ0B.

Yuawuiica nonyuum eozmorcnocme:

e - AQHAJIM3UPOBATh pealIbHbIEC YHUCIIOBBIE JAHHBIE, IPE/ICTABICHHBIC B BUJIE IUAarpaMM, I'paUKoB;

e - QaHAJIM3UPOBATh UH(POPMALIUIO CTATUCTUYECKOIO XapaKTepa.

Crnioco0b1 KOHTPOJISA U OLICHUBAHNUS 00Pa30BATEJIbHBIX JOCTHKEHUH YUALMXCS

OneHka JIMYHOCTHBIX Pe3yAbTaTOB B TEKYIEM 00pa3oBaTeIbHOM IPOLECCe MOXKET MPOBOAUTHCS Ha
OCHOBE COOTBETCTBHUS YUCHHKA CIEAYIOIIMM TPEOOBaHUSAM:

- coOJIIOIEHNE HOPM | TIPAaBHJI TIOBEICHUS, IPUHATHIX B 00Pa30BaTEIbHOM YUPEKICHHUH;

- ydacTHe B OOILIECTBEHHOM >XMU3HM OOpa30BATENILHOTO YUPEXKIEHUS M OJNMKANUIIero COLUaIbHOTO
OKpPY)KEHUS, O0IIECTBEHHO MOJIE3HOU JeSTENIbHOCTH;

- IpUJIS)KAHUE U OTBETCTBEHHOCTH 3a PE3y/bTaThl 00yUeHMS;

- TOTOBHOCTU M CIOCOOHOCTH JeNiaThb OCO3HAaHHBIA BBHIOOp cBOEH 00pa30BaTelbHON TPACKTOPHH B

U3Y4YCHUU IIPEIMETA;
HaJIMuue TO3UTUBHOM IIEHHOCTHO-CMBICIIOBOM YCTaHOBKHM Y4eHHKa, (opMHupyeMoil cpencTBaMu
KOHKPETHOTO IPEIMETA;
- aKTUBHOCTb M HHUIMATHBHOCTH BO BpeMsi pabOThl B TpyNNax W IMPHU BHIIOJHEHUH Y4YEOHBIX
IIPOEKTOB.
OneHuBaHNe METapPeIMETHBIX PE3YJAbTaTOB BEIETCS MO CIEIYIOIIUM MO3ULUAM:
CHOCOOHOCTh M TOTOBHOCTh YY€HHKAa K OCBOCHMIO 3HAHHM, UX CaMOCTOATEIbHOMY HOIOJHEHHUIO,
IIEPEHOCY U MHTErPALNH;

CMOCOOHOCTh K COTPYAHUUYECTBY U KOMMYHUKAIIUH;

CIIOCOOHOCTh K PELIEHUI0 JMYHOCTHO M COLMAJIbHO 3HAUYUMBIX MpoOJIeM M BOIUIOLIEHHUIO
HaWJICHHBIX PEUICHUN B IIPAKTUKY;

- CIIOCOOHOCTH U TOTOBHOCTH K Mcnoib3oBanuio MKT B nensax oOydeHus u pa3BuTHS;

- CIOCOOHOCTH K CaMOOpPraHU3alMy, CAMOPETYISINH U pediekcuu.

OneHka TOCTHKEHNS YYEHUKOM METANpPEIMETHBIX PE3ylIbTaTOB MOKET OCYIIECTBIATHCSA 110 UTOTaM
BBIMIOJIHEHUSI TPOBEPOYHBIX pabOT, B paMKaX CHCTEMBl TEKyIeH, TeMaTu4eckol u
MIPOMEKYTOUHOM OILICHKH, a TakKKe IPOMEKYTOUYHOM arTecTauuu. [JnaBHOM mpouenypoun
UTOTOBOM OLIEHKHM JOCTHKEHHsSI METAlPEAMETHBIX PE3YJIbTaTOB SBISAETCA 3allUTa WUTOTOBOIO
VMHJIMBHUIYAIBHOTO MTPOEKTA.

OCHOBHBIM OOBEKTOM OLIEHKHM TPEIMETHBIX pE3YyNbTaToB SBISETCA CIIOCOOHOCTh YU€HHKa K
pelIeHn0 y4eOHO-TI03HAaBaTeNIbHbIX U Y4€OHO-IPAaKTUYECKUX Ha OCHOBE M3y4aeMoro yueOHOro
Mmarepuaia. [IpuMepHble BUABI KOHTPOJS y4eOHBIX AOCTHKEHHH IO MpeIMeTy: YCTHBIN ompoc,




TECT, CaMOIIPOBEPKa, B3aUMOIPOBEPKA, CAMOCTOSITENIbHAs Pa00Ta, MAaTeMaTHYeCKH TUKTaHT,
KOHTpPOJIbHAs paboTa, paboTa Mo KapTouyKaM U T.II.

Jna oyenku yueonbvix 00CMUINCEHUI YUAULUXCA UCNOIb3YEeMCA:

e  BxoaHoi# KOHTPOJIB B Hauaje yueOHOTro roja B Buje TectupoBanus B popme OI'D.

e Texymmii KOHTPOJIb B BUAE CAMOCTOSATEIBHBIX PAOOT, TECTOB, MPAKTUYECKUX PAOOT, IUKTAHTOB.

e Temarnyeckuii KOHTPOJIb B BUJE KOHTPOJIBHBIX PabOT.

¢ PyOe:kHbIii KOHTPOIIH TIO UTOTaM rojia B BUJIe TeCTHpoBaHUs B popme EI'D.

Cucrema OLIEHKH AOCTHKEHU I yYaIMXcs.
Ha ypokax ywamuecss oBiiaieBalOT NMHUCbMEHHOW W YCTHOW MareMaThyeckoul peubto. s
pelieHusl MO3HaBaTEIbHBIX U KOMMYHUKAaTUBHBIX 33/1a4 y4allluMCs TpeJjIaraeTcsi UCIoilb30BaTh
pa3iauyHble UCTOYHUKU MHGOpMAIINK, BKIIIOYasl SHIUKIIONEINH, clioBapu, IHTepHEeT-pecypchl U
apyrue 0asbl JIaHHBIX, B COOTBETCTBUM C KOMMYHMKATHBHOHM 3afadeld, cepoil M cuTyaruei,
(Tekct, Tabnmuua, cxema H Jip.). YMEHHE BCTyNarh B pedueBoe OOIIeHHE, Y4acTBOBATh B JMAJIOTe
(moHMMaTh TOYKY 3peHHus coOecelHMKa, MPU3HABaThb I[PAaBO HAa WHOE MHEHUE), IPUBOAUTH
MpUMEphI, MOAOUPaTh apryMeHThl, nepedpazupoBarh MbICIb, (OPMYIUPOBATH BbHIBOADI,
JTIOKa3bIBaTh YTBEPKICHUSI.

1. OueHka NMUCbMEHHBIX (KOHTPOJIbHBIX) PA0OT y4YalIuxcs.

OTBET OLIEHUBAETCS OTMETKOMN «5», eCiu:

e paboTa BBINOJIHEHA OJHOCTHIO;

® B IJIOTUYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MpoOeIoB U OMUOOK;

® B pEIICHUHM HET MATEeMaTHMYECKHUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIKCKA, KOTOpas He
SIBIISIETCS CJICJICTBUEM HE3HAHUS WIIM HEMOHUMAaHUsS y4eOHOTO MaTepuana).

OtMmeTKa «4» CTaBUTCS B CICAYIOIIUX CIIyJasix:

e paboTa BHINOJIHEHA MOJTHOCTHIO0, HO 00OCHOBAHMSI IIarOB PEIICHUS HEJOCTAaTOYHBI (€CIH YMEHHE
000CHOBBIBaTh PACCYXJICHUS HE SBISUIOCH CIEIMATbHBIM 0OBEKTOM MTPOBEPKH );

e  JIONYIICHBI OJHA OIMIMOKA WJIM €CTh JBa — TPU HEIOUETa B BBHIKJIAJIKAX, PUCYHKAX, YEPTEkKaX WITH
rpadukax (eciiv 3TH BHJIbI padOT HE SBIISLUIACH CIICIIUMAIBHBIM OOBEKTOM TMPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIN:

e  JomylieHo Oosee OfHOM OmuOKK WK Ooliee JBYX — TpeX HEIOYETOB B BBIKJIAJKAX, UYepTekax
wiH rpadukax, Ho oOyJaronuiicst 06aaaaer o0s3aTeNbHBIMI YMEHHUSIMHU 110 TIPOBEPSIEMOI TeEMe.

OTMeTKa «2» CTaBUTCS, ECIIU:

e JIOMYIICHBl CYIIECTBEHHBbIE OIIMOKH, T[OKa3aBIIME, YTO OOydJalomuics He o0nagaer
00s13aTeIbHBIMU YMEHHSIMH 110 JAHHOH TeMe B TTOJTHOM Mepe.

e OTtMeTKa «1» CTaBHUTCH, eCIu:
* paboTa TOKa3ajia IMOJIHOE OTCYTCTBHE Yy Y4Yallerocs oO0s3aTeNbHBIX 3HAHUN W yYMEHHM TIO0
MIPOBEPSEMOI TEME HIIM 3HAYUTEIbHAs YaCTh pa0OTHI BHITIOTHEHA HE CAMOCTOSITEIHHO.

2. OneHKa YCTHBIX OTBETOB 00y4aIOIIMXCs 10 MaTeMaTHKe.

OTBeT O1IeHUBAETCA OTMETKOM «5», €CIIU YUYEHHUK:

e [IOJIHO pACKpbUl COJEpKaHUE Marepuasa B oObeMe, MPEeIyCMOTPEHHOM MpOorpamMMond u
Y4€OHHUKOM;

®  U3JIOXKUJ MaTepuall TPaMOTHBIM SI3bIKOM, TOUHO MCIOJIb3YSl MAaTEMaTHYE€CKyI0 TEPMUHOJIOTHIO U
CUMBOJIMKY, B OIIPE/IETICHHOM JIOTHYECKON MOCIIE10BaATENbHOCTH;

®  TIPABUJIHHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpaduKH, COMMYTCTBYIOIINE OTBETY;

® TIOKa3aJl YMEHHE WUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMHU MPUMEpaMH, IPUMEHSATh €€ B HOBOM
CUTYallUU NP BHITIOJIHEHUHU MTPAKTUYECKOTO 33/1aHNs;

® TPOACMOHCTPUPOBA]  3HAHWE  TEOPUU  paHee  M3YyYEHHBIX  COIMYTCTBYIOIIUX  TEM,
c(hOpMHPOBAHHOCTh U YCTOMYMBOCTD UCTIONB3YEMBIX TIPH OTBETE YMEHHI M HABBIKOB;

e  OTBEYaJ] CaMOCTOATEIHHO, 6€3 HABOASIINX BOIIPOCOB YUUTEIS;

® BO3MOXHBI O/lHA — JB€ HETOYHOCTH NPH OCBEIICHHE BTOPOCTENEHHBIX BOIPOCOB WIH B
BBIKJIaJIKaX, KOTOPbIE YUYEHHUK JIETKO UCTIPABUII TOCIIE 3aMEUaHUS yUUTENS.

OTBeT OIICHMBAETCSI OTMETKON «4», €CIIM yIOBIETBOPSIET B OCHOBHOM TPEeOOBAaHUSM Ha OIEHKY «5»,
HO TIPY 3TOM MMEET OJANH U3 HEJOCTATKOB:

® B U3JIOKEHHUH JOMYIIEHbl HEOONbIINE MPOOeNbl, HE MCKAa3MBIlIEE MAaTEMaTUYECKOE COAEpKAHHE



OTBETA;

JOMYIIEHbl OJWH — JBa HEJO4YeTa IMPU OCBEIIEHWH OCHOBHOTO COJEpXKaHUS OTBETA,
WCIIPaBJICHHBIC MTOCTIE 3aMEUaHUS YIUTEIIS;

JOTYIIEHBI omuOKa unu Oojiee ABYX HEJOYETOB MPHU OCBEIICHHH BTOPOCTEICHHBIX BOMPOCOB
WJIY B BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIC IMOCTIE 3aMEUaHUs YIUTEIIS.

OtMmeTka «3» CTaBUTCS B CIEAYIOLIUX CIIydasix:

HEMOJIHO PAcKpPBITO COAEpKaHUE Marepuala (comep)kaHue U3N0oKeHO (parMeHTapHO, HE Bceraa
MIOCJIEZIOBATENBHO), HO TIOKa3aHO oO0Ilee MOHUMaHKe BOIIPOCa U MPOJAEMOHCTPUPOBAHbl YMEHUS,
JOCTaTOYHBIC JUIsI YCBOGHHUS TpOTpaMMHOro marepuana (ompeneneHbl «TpeboBaHusMH K
MaTeMaTH4eCKON MOATOTOBKE O0YyJalOIIMXCs» B HACTOSIIEH TporpaMMe 1o MaTeMaTuke);
UMEIHNCh 3aTPyIHEHUS WM JOMYIICHBl OMIMOKKM B  ONPEICICHHH MaTeMaTHYEeCKON
TEPMHUHOJIOTUH, YEPTEKAX, BBIKIAJAKAX, UCTIPABIICHHBIC MOCIIE HECKOIBKUX HABOJSAIIUX BOIPOCOB
YUUTEI;

YUYEHHK HE CHpPaBWICS C MPUMEHEHHEM TEOPHUM B HOBOW CHUTyallUM TPU BBIIOJHEHUU
MIPAKTHYECKOTO 3a/IaHusl, HO BBIIOJHUI 3a/IaHUs 0053aTEIIBHOTO YPOBHS CIIOKHOCTH TI0 JaHHOMN
TEME;

Mpyd  JOCTaTOYHOM 3HAHUM  TEOPETUYECKOTO  MaTepuajia  BBIABICHA  HEIOCTAaTOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABHIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasax:

HE pacKpbITO OCHOBHOE CO/IepKaHNEe y4eOHOTO MaTepHaa;

oOHapy)KEeHO He3HAHHUE YICHUKOM OOJIBIICH MM HanOoJee BAKHOW YaCTH Y4eOHOTO MaTepuara;
JOMYIIEHbl OMIMOKA B ONPEAENCHWH TMOHSATUH, TPH HCIOIB30BAHUU MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, B PUCYHKaX, YepTekax Wiu rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE MCIPABICHBI
MOCJI€ HECKOJIBKUX HABOASIINX BOIIPOCOB YUUTEIS.

OTMeTKa «1» CTaBUTCHA, CCIIH:
* yUEHUK OOHapYXHJI MOJHOE HE3HAHWE U HEMOHMMAaHUE M3y4aeMoro yueOHOro Marepuania WiH
HE CMOT OTBETUTbH HU Ha OJIMH U3 MOCTABJICHHBIX BOIPOCOB MO0 U3yYEHHOMY MaTepHary.

3. O0mas kinaccupukanus omMmMoOOK.
[Ipu ouieHke 3HaHUI, yMEHUIN 1 HaBBIKOB OOYYarOIIMXCS CIEAyeT YUUThIBATh BCE OMMOKHU (TpyOble U

Herpyoble) U HeZOUETHI.

I'pyObiMu cuuTaroTCs OIUOKM:

HE3HAHHE ONpeIeTICHUS] OCHOBHBIX MOHATUMN, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUN TEOPHH,
He3HaHue (HopMyIt, OOIIENTPUHATHIX CUMBOJIIOB;

0003HauUCHUH BEIUYNH, SAMHUI] UX U3MEPEHUS;

HE3HAHHE HAUMEHOBAHUN €IMHUIl U3MEPEHHUS;

HEyMEHUE BBIJICIUTh B OTBETE TIABHOE;

HEyMEHHE MPUMEHSTh 3HAHUS, aITOPUTMBI JJIsl pEIIEHU 3a/1a4;

HEYMEHHE JIeTIaTh BBIBOJBI U 00OOIICHUS;

HEYMEHUE YNUTaTh U CTPOUTH YEPTEIK;

HEYMEHHE MOJIb30BaTHCS MEPBOMCTOYHUKAMHU, YIC€OHUKOM M CIIPABOYHUKAMU;
MOTEPsI KOPHS WJIM COXPAaHEHUE MTOCTOPOHHETO KOPHS,

otOpackiBaHue 6€3 00BsICHEHU OJTHOTO U3 HUX;

paBHO3HAYHBIC UM OILITUOKHU;

BBIYHCIIUTENIbHBIE OMINOKH, €CIIU OHU HE SBIISIOTCS OIMUCKOI;

JIOTUYECKHUE OIIMOKH.

K Herpy0ObIM ommméKaM ciieyeT OTHECTH:

HETOYHOCTh (OPMYIHUPOBOK, ONpEAENCHUN, MOHIATHI, Teopui, BbI3BaHHAs HEMOJIHOTON OXBara
OCHOBHBIX MPHU3HAKOB ONPEIEIAEMOTO MOHATHS WIM 3aMEHOW OJHOTO - JBYX U3 3TUX MPU3HAKOB
BTOPOCTETIEHHBIMH;

HETOYHOCTh YEPTEKA;

HEpAUMOHAIBHBIM METOJ pElIEeHUs 3aJa4d WIA HEJOCTAaTOYHO IPOJYMaHHBIM IUIAaH OTBETa
(HapylIeHHUEe JIOTHKH, TOJJMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
HepaImoHaIbHBIE METOMIBI pa0OTHI CO CIIPABOYHOM M IPYTON JTUTEPATYPOI;



° HCYMCHUC PCIIAThL 3aAa41, BLIIIOJHATL 3a/laHUA B O6IJ.[€M BUJC.

INJIAHUPYEMBIE PE3YJIBTATBI 11 kaacc

Nzyuenne maremaruku B 11 kiacce NMaéT BO3MOXKHOCTh JOCTHKCHHS YUYAIIMMHCS CIICTYFOIIHX
pe3YJIbTaTOB:

JINYHOCTHBIE:

- ¢OpMHPOBAHHOCTh MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
KPUTUYHOCTh MBIIUICHUS, YMEHHE pPaClO3HABATh JIOTHUYECKH HEKOPPEKTHHIC BBHICKA3BIBAHUS,
OTJIMYATh TUTIOTE3Y OT (aKTa;

- TOTOBHOCTh W CHOCOOHOCTh BECTH JAHAIOT C JAPYTUMHU JIIOAbMH, JOCTHTaTh B HEM
B3aUMOIIOHMMAaHUS, HAXOIUTh OOIIME LIEJTU U COTPYITHUYATH IS UX JOCTH)KCHHUSI;

- HaBBIKH COTPYJHHYECTBA CO CBEPCTHHKAMH, IETHbMH MIIAJIIIETO BO3pacTa, B3POCIBIMU B
00pazoBaTebHOM, OOIIECTBEHHO IMOJIE3HOW, YUeOHO-HUCCIIEI0BaTEIbCKOM, MPOSKTHOW U APYTHUX
BHUAX JIE€ATCILHOCTH;

- TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH
KU3HU; CO3HATEIPHOE OTHOIIECHWE K HEMPEPHIBHOMY OOpa30BAaHUIO KaK YCIOBHIO YCIEIIHON
npodeCcCHOHATBLHON M O0IIECTBEHHOH ACATEIHHOCTH;

- 3CTETUYECKOE OTHOIIECHUE K MUPY, BKIIFOYAsi SCTETUKY OBbITA, HAYYHOTO M TEXHHYECKOTO TBOPUYECTBA;

- OCO3HAHHBIN BBIOOP Oymaymied mpodeccuu U BO3MOXKHOCTh Peain3aluid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB, OTHOIIEHUE K MPOQPECCHOHATBHONW JEATSIIBHOCTH KaK BO3MOXKHOCTH Yy4acTHs B
PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIECTBEHHBIX MPoOiIeM;

MeTanpeMETHEIC:

- YMEHHUE CaMOCTOATEIBHO OIPENENsITh IIeJId CBOETO 00yueHUsl, CTaBUTh U (GOPMYIUPOBATH IS CeOst
HOBBIC 33/1a4M B yu&€0e M MO3HABATEIHLHON JIEATEIBHOCTH, Pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH
MMO3HABATEIbHOMN AeITEILHOCTH,

- YMEHHE CaMOCTOSTEIHHO TUIAHUPOBAThH IYTH JOCTHIKCHHS IEJICH, B TOM YHCJIC aJIBTEPHATUBHBIC,
OCO3HAHHO BBIOMpaTh Haubomee 3(h(HeKTUBHBIE CTIOCOOBI PEIICHUs YYEeOHBIX U MO3HABATEIbHBIX
3aJ1a4;

- YMEHHE COOTHOCHTH CBOM JEUCTBUSA C TUIAHUPYEMBIMU pe3yJAbTaTaMH, OCYIIECTBIATH KOHTPOJIb
CBOCH JIEATEIIBHOCTH B TIPOIECCE JOCTMKCHUS Pe3yibTara, OMpeAesATh CIOCOOBI JACHCTBHIA B
pamMKax TMpenjoKEeHHBIX YCIOBHM U TpeOOBaHMI, KOPPEKTUPOBATH CBOU JCWCTBHUS B
COOTBETCTBHUU C U3MEHAIOUIEHCS CUTYallUEN;

- YMEHHE OIEHUBaTh MPABUIBLHOCTH BBHIMOJHEHUs Y4eOHOU 3a1aun, cOOCTBEHHBIE BO3MOXKHOCTU €€

peIIeHuS;

BJIaJICHUE OCHOBAMH CAMOKOHTPOJS, CAaMOOILIEHKH, MPHUHSTHUS pPEIIEHUH U OCYIIECTBICHUS

OCO3HAHHOTO BbIOOpa B yUeOHOUW U MO3HABATEIHLHOM JCSITEIILHOCTH;

- YMEHHE TPOIYKTHBHO OOIIAThCSl M B3aMMOJIEHCTBOBATH B IMpPOLIECCE COBMECTHOW IESTENbHOCTH,
VYUTHIBATH MTO3UIUH JIPYTUX YIACTHUKOB JESATEIBHOCTH, 3 (HEKTHBHO pa3peniarh KOH(PIUKTHI,
BJIaJICHHE HaBBIKAMU MMO3HABATENIbHOMN , YUeOHO-HUCCIEe0BATENbCKON U MPOEKTHOW NIEeATEIbHOCTH,

HAaBBIKAMH pa3pelieHus MpoOieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY TIOHCKY
METOZIOB PEIlIeHHUs] MPAKTUUECKUX 3a]a4, MPUMEHEHHIO Pa3INYHbIX METOJIOB IMO3HAHUS;
TOTOBHOCTB M CIIOCOOHOCTH K CaMOCTOSTEIHLHOW MH(MOPMAIIMOHHO-TIO3HABATEIILHOMN JIeATSIIBHOCTH,
BKIIIOYasi YMEHHE OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHGOpPMAINH, KPUTHIECKU
OIICHWBATh ¥ HHTEPIIPETUPOBATh HHDOPMAITHIO, TIOTYyJaeMYI0 U3 Pa3IUIHBIX HCTOYHHKOB;

- YMEHHUE HCIONB30BaTh CPeACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAaMOHHBIX TexHonoruit (UKT) B
pEIIeHN KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHW3AIMOHHBIX 3a7a4 C COOJFOJACHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTU, TUTHEHBI, peCypcoCOepekeH s, TIPABOBLIX U
ACTETUYECKUX HOPM, HOpM MH(OPMAIIMOHHOIN 0€3011aCHOCTH;

- BIIaJICHHE SI3LIKOBBIMH CPEICTBAMU — YMEHHUE SICHO, IOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJTb30BaTh aJICKBAaTHBIC SI3BIKOBBIC CPE/ICTBA;

- BIIQJICHHE HaBBIKAMH I103HABaTEeNbHON pedUieKCMH KaK OCO3HAHUS COBEPIIAeMbBIX JEHCTBUN H
MBICITUTEIIBHBIX MPOIECCOB, X PE3yJbTaTOB U OCHOBAaHWH, TPAHUI] CBOCTO 3HAHWS M HE3HAHUS
HOBBIX TIO3HABATENBHBIX 33/1a4 U CPEICTB UX JOCTHKEHUS;

npeaMeTHble (MPOQHUIbHBIN YPOBEHB):



- IpEeIMETHBIE PEe3yJIbTaTbl OCBOCHHS MHTEIPUPOBAHHOIO Kypca MaTreéMaTHMKU OPHUEHTHPOBAHBI Ha
(opMHpOBaHUE LEIOCTHBIX MPEICTABICHUH O MHUpe U OOIIeH KyIbTypbl OOy4arOLIUXCs MyTEM
OCBOCHMSI CHUCTEMAaTHYEeCKUX Hay4yHBIX 3HAHUM M CIOCOOOB ACWUCTBUII Ha MeTampeaMeTHON
OCHOBE, a INpPEAMETHBbIE pEe3yJabTaTbl OCBOCHMs Kypca aireOpbl M Hadal MaTeMaTHYecKOro
aHaiqu3a Ha 0a30BOM YPOBHE OpHEHTHPOBaHbI Ha O0ECHEYEHUE IPEUMYIIECTBEHHO
o01eo0pa3oBareabHON U O0IIEKYIBTYpHON NOATOTOBKU. OHM IPEATOIararor:

1) chopMuUpOBaHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK 4acTH MHUPOBOW KYIBTYpbl M O MECTE
MareMaTuKd B COBPEMEHHOW LIMBUIIM3ALMHU, O CIIOCOOAX OMMCAaHUS HAa MAaTEMAaTHYECKOM S3bIKE
SIBJICHUM pPEaJIbHOTO MUDA;

2) c(hOpMHPOBAHHOCTh MPEJICTABICHUM O MATEeMAaTHYECKUX IOHATHAX KaK O Ba)KHEHIIHMX
MaTeMaTH4YECKUX MOJIEISIX, MO3BOJISIOIIMX ONUCHIBATh M U3Y4aTh pa3HbIE IPOLIECCH] U SBICHUS;
ITOHMMAHHUE BO3MOKHOCTH aKCHOMAaTH4ECKOTO MIOCTPOCHUS MaTEMAaTHYECKUX TEOPUI;

3) BaJeHuEe METOJaMU JI0Ka3aTeJIbCTB U AJITOPUTMOB PELLEHUS; YMEHUE UX IPUMEHATh, IPOBOJUTD
JIOKa3aTeIbHbIEC PACCYKIECHUS B XOJ€E PELICHU 3a1a4;

4) BiajgeHWE CTAHJAPTHBIMM NpUEMAMHM PELICHUS PAaLUOHAIBHBIX U  HUPPALMOHAIBHBIX,
IIOKa3aTeJIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM UYHKCIE JJIsl TOMCKA ITyTH PELIEHUS U
WJUIIOCTPALUK PELICHNs YPAaBHEHUI U HEPABEHCTB;

5) chopMHPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHSX, UACAX U METOAAX MaTeMaTHIECKOTO
aHaJIN3a;

6) chOpMHPOBAHHOCTH TPEACTABICHUH O TMpoleccax M SBICHHUIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, O CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSATHSX
ANIEMEHTAPHON TEOPHH BEPOATHOCTEH; C(HOPMUPOBAHHOCTH YMEHUH HAXOAWTh M OLIEHUBATh
BEPOSATHOCTH HACTYIJICHHs COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYaLUsAX U OCHOBHbBIE

XapaKTEPUCTUKU CIy4YailHbIX BEJIUYMH.

IInanupyemMsble pe3yabTaTsl H3y4EHHUS 110 TEMA!

OyHKIMH U TpaPuKH

*  HAy4yuThb ONpEAENATh 3HaYeHHE (YHKIUH 10 3HAUCHHIO apryMeHTa HpPU Pa3IUYHBIX CIOCOOax
3agaHus (yHKINY;

*  HAy4YuTh CTPOUTH rpaUKU U3y4EHHBIX (QYHKIUI U BBIOIHATH IPeoOpa3oBaHus Tpa(UKoB;

* HayyuTh OMNMWCHIBaTh MO TpaduKy U 1O (GopMyle IOBEACHHE U CBOMCTBA AIIEMEHTApPHBIX,
CJIO’KHBIX, 0OpaTHBIX (PYHKINH;

*  HayyuThb pellaTh ypaBHEHHS, CUCTEMbl ypaBHEHUM, HEPaBEHCTBA, MCIOJb3ys CBOMCTBA U MX
rpaduyeckre npeIcTaBIeHus;

MI0Ka3aTh, KaK HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTUUYECKON N1E€ATEIbHOCTU U
ITOBCEITHEBHOM JKNU3HM JUISL:

*  ONHUCAHUS U UCCIIECIOBAaHUA C MOMOUIbIO0 (PYHKIMN PEeabHBIX 3aBUCUMOCTEN, MPEACTABICHUS X
rpaduuecKy; HHTEpIpEeTaluy IpaKOB pealbHbIX MPOLIECCOB.

Hauana maremarnyeckoro aHaimsa

*  HAyyuTh BBIYMCIATH IPOU3BOJIHBIE U TEPBOOOpa3HbIE >JIEMEHTApHBIX (YHKUUH, NPUMEHssA
IIpaBWJIa BBIYMCIIEHUSI IPOU3BOJHBIX U NIEPBOOOPA3HBIX, UCIOJIB3Ys CIIPABOYHBIE MATEPHUAIIBL;

*  HAyYUTb UCCIENOBATh (DYHKIUU U CTPOUTH UX I'PaUKHU C TOMOIIBIO IPOU3BOAHOIM;

*  Hay4yuTh peuIaTh 3aJa4u C IPUMEHEHHEM YpaBHEHHMsI KacaTelbHON K rpaduKy QyHKINH;

*  HAy4YuTh pelaTh 3aJa4ll Ha HAXOXKJICHHE HauOOJbIIEr0 M HAUMEHBILEro 3HaYeHUs (PYHKIMH Ha
OTpE3KE;

*  HAy4YUTb BBIYMCIATH IUIONIA/(b KPUBOJIMHENHON TpalleLuy;

MOKa3aTh, KaK HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B MPAKTHUYECKOH NeATEIbHOCTH U
ITOBCEITHEBHOM JKNU3HU JUISL:

*  pelIeHUs reOMeTPUUYECKHX, (U3NUECKUX, IKOHOMUYECKUX M JPYIHX MPHUKIAIHBIX 3a]ad, B TOM
yuciae 3a7ad Ha HauOosbllee M HauMEHbIIee 3HAYeHUs C TPUMEHEHHEM  ammapara
MaTEeMaTH4YECKOTO aHAJIN3A.

VYpaBHEHMSI U HEPABEHCTBA

* HayuyuTh pemarb Ooyiee CIOXKHbIE palloHaJbHbIe, IOKa3arelbHble, JorapupMHUUecKue,
UppalMOHAJIbHBIE, TPUTOHOMETPUUECKUE YPAaBHEHHS M HEPABEHCTBA C IOMOLIbIO YpaBHEHMM-



ClleICTBUH (Jorapu(MUpOBaHUE, BO3BEIECHUE B CTENEHb, MOTEHIMPOBAHWE) U C MOMOIIBIO
PaBHOCUIIBHBIX CHCTEM.

OneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOSITHOCTEN

HayuuTe mpoBOAUTH aHAJIM3 PEAIBHBIX YUCIOBBIX JAHHBIX, IPEJACTABICHHBIX B BHUJE AUArpaMM,
rpaduKoB.

CriocoObI KOHTPOJIS M OLIEHUBAHMSI 00pPa30BaTEIbHBIX JOCTH)KEHUH yUaIIuXCs

O1eHKa JTMYHOCTHBIX PE3ybTaToB B TEKYILEM 00pa30BaTeIbHOM MPOLECCE MOXKET IMPOBOAUTHCS Ha
OCHOBE COOTBETCTBHUS YUYCHHKA CICAYIOIINM TPEOOBAHUSIM:

- coOJIt0IeHNE HOPM M ITPABUJI IOBEICHUS, IPUHATHIX B 00pa30BaTEIbHOM YUPEKICHUH;

- ydacTHe B OOLIECTBEHHOW XM3HH 0Opa30BATELHOTO YUPEXKIEHHUS W ONMKAUIIero COLUUAIBHOTO
OKpYXEHUs1, OOIIECTBEHHO MOJIE3HOU JeSITeIbHOCTH;

- IpUJIC)KAaHUE U OTBETCTBEHHOCTH 32 PE3YJbTaThl 00yUeHHUS;

- TOTOBHOCTU M CIIOCOOHOCTH JieJIaTh OCO3HAaHHBIA BBIOOp CBOEHl 00pa3oBaTeNbHONW TPAaeKTOPHU B
U3Y4YCHUU IIPEIMETA;

- HaJM4yMe MO3UTHBHOM IEHHOCTHO-CMBICIOBOM YCTaHOBKM Y4YEHMKa, (OPMHUPYEMOH CpelcTBaMH

KOHKPETHOTO IPEAMETA;
aKTUBHOCTh M WHHMIIMATUBHOCTb BO BpeMsl pabOThl B TIPYyNNax M IPU BbINOJIHEHUHM Y4EOHBIX
IIPOEKTOB.
OueHuBaHuE METANIPEIMETHBIX PE3YIbTATOB BEAETCS 0 CIIECIYIOIIUM MO3ULUAM:
CIIOCOOHOCTh M TOTOBHOCTh YYEHHMKA K OCBOCHMIO 3HAHHI, UX CaMOCTOSTEIbHOMY IOIOJHEHHUIO,
IIEPEHOCY U MHTETpaluy;

CIOCOOHOCTh K COTPYAHHUYECTBY U KOMMYHUKAITHH;

CIOCOOHOCTh K pEIIEHHIO JIMYHOCTHO M COLMAJIbHO 3HAUUMBIX MPOOJEM M  BOIUIOILEHHIO
HaWJICHHBIX PEUICHUH B IIPAKTUKY;

- CIOCOOHOCTH U TOTOBHOCTH K Hcmoib30oBanuio KT B nensix oOyueHus U pa3BUTHS;

- CIOCOOHOCTH K CaMOOpPTaHU3aINH, CAMOPETYIISINH U pediekcuu.

OneHka JOCTHKEHHSI YIEHUKOM METANPEIMETHBIX PE3YIBTaTOB MOKET OCYILECTBIATHCS MO UTOraM
BBIIIOJITHEHUSI [IPOBEPOYHBIX pabOT, B paMKaXx CHUCTEMBbl TEKyILIeH, TeMaruyeckol u
MIPOMEKYTOYHOM OLICHKH, a TakKe IPOMEKYTOYHOM arrecrauuu. [7naBHOM mpouenypou
WUTOTOBOM OLEHKHM JOCTH)KEHHSI METAIPEAMETHBIX PE3YJIbTaTOB SBISETCA 3alATa WTOTOBOIO
VHJUBHUYaJIBHOTO IIPOEKTA.

OCHOBHBIM OOBEKTOM OILIEHKH MPEIMETHBIX pe3yJbTaTOB SBJSETCS CIIOCOOHOCTh YYEHHKA K
peleHnIo y4eOHO-TI03HABATEIbHBIX U YUE€OHO-TIPAKTUUECKUX Ha OCHOBE M3y4aeMOro yuyeOHOTro
Marepuana. [IpumepHble BUABI KOHTPOJIS Y4€OHBIX JOCTHXKEHHUM MO MpeIMeTy: YCTHBIM Ompoc,
TECT, CaMOIIPOBEPKa, B3aMMOIIPOBEPKA, CAMOCTOSTeNbHas padoTa, MareMaTW4YecKUil IUKTaHT,
KOHTpOJIbHAs paboTa, paboTa Mo KapToykam U T.II.

JU1st OLleHKHM Y4eOHBIX JOCTH)KEHUH ydaluxcs UCTIONb3YeTCs:

*  BxonHoli KOHTpOJBL B Hayasie y4eOHOro roJia B BUI€ KOHTPOJIBbHOM pabOThI.

*  Tekymuit KOHTPOJIb B BUJE CAMOCTOSTENbHBIX PA0OT, TECTOB, MPAKTUYECKUX PaOOT, TUKTAHTOB.

* Temaruyeckuii KOHTPOJIb B BU/I€ KOHTPOJbHBIX padoOT.

*  HMTOroBslif KOHTPOJIb IO UTOTAM Iofia B BUE TecTUpoBaHus B (popme EI'D.

Cucrema OLEHKH TOCTHKEHUN yJaluxcsl.

Ha ypoxkax ydamuecss oBinaaeBalOT IMMCbMEHHON M YCTHOW MAareMaTU4YeCKOM pedblo. [[ns pemeHus
MTO3HABATEIbHBIX M KOMMYHHMKAaTUBHBIX 3a/a4 y4YallUMCS IIPEJIaraeTcsi HCIOJIb30BaTh
pa3nuyHble UCTOYHUKHA MH(OPMAIMH, BKIIOUasl SHLIMKIIONEANH, cloBapy, MIHTepHET-pecypchl U
npyrue 0a3bl JaHHBIX, B COOTBETCTBMM C KOMMYHMKAaTMBHOH 3ajaueil, chepoil U curyalue,
(Tekct, Tabnuma, cxema U Jp.). YMEHHE BCTyNaTh B peyeBoe OOIIEHUE, Y4acTBOBATh B JIHAJIOTE
(moHMMarh TOYKY 3peHus coOeceHHKa, MPU3HABaThb MPAaBO HAa WHOE MHEHHUE), MPHUBOAUTH
IpUMEpPBI, MONOMpaTh apryMeHThl, MepedpasupoBaTb MbICIb, (OPMYIHPOBATH BBIBOJBI,
JTIOKa3bIBaTh YTBEPKIACHUS.

1. OnieHKa NTUCHbMEHHBIX (KOHTPOJIBHBIX) padoT yJaruxcs.

OTBET OLIEHUBAETCSI OTMETKOMN «5», €CIIH:

*  pabora BBIIIOJIHEHA MOJIHOCTHIO;



* B JIOTMUYECKHX PACCYKJICHHUIX 1 000CHOBAaHUH PELICHHUS HET MPOOEIOB U OMINOOK;

* B pEIICHUH HET MAaTEeMaTUYeCKUX OLIMOOK (BO3MOXHA OJIHa HETOYHOCTh, OMHUCKA, KOTOpas He
SIBIISIETCS CJICZICTBIEM HE3HAHUS WIIM HETIOHUMaHUsS Y4eOHOTO MaTepuana).

OtMmeTka «4» CTaBUTCS B CAEAYIOLIUX CIydasiX:

*  paboTa BHINOJTHEHA TOTHOCTHI0, HO 00OCHOBAHMS IIar0OB PEIICHUS HEIOCTATOYHBI (€CITM YMEHUE
000CHOBBIBaTh PaCCYXXI€HUS HE SBISUIOCH CIEIHMATbHBIM 00OBbEKTOM ITPOBEPKH );

*  JIOMYHIICHBI OJIHA OMMOKA WM €CTh JIBa — TPU HEJAOYETA B BBIKJIQIKAX, PUCYHKAX, YEPTESIKAX WITH
rpadukax (eciv 3TH BUJIbI padOT HE SBIISLUIUCH CIICIIMAIBHBIM OOBEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCSI, ECIIU:

*  JomylieHo Oosee OfHOM omMOKU WK Oojiee JBYX — TpeX HEIOYETOB B BBIKJIAJKAX, YepTEkKax
wim rpadukax, Ho 00yJaronuiicst 006aaaaeT 00s3aTeIbHBIMU YMEHHSMHU 110 TIPOBEPSIEMOI TEME.

OtMmeTKa «2» CTaBUTCS, €CIH:

*  JIOMYIICHBI CYIICCTBECHHBIC OIMMOKH, T[OKa3aBIIKME, 4YTO OOydaromuics He o0imagaer
00s13aTeIbHBIMU YMEHHSIMH 110 JAHHOM TeMe B MOJTHOM Mepe.

* OtMeTKa «1» cTaBUTCS, €CIIH:

* paboTa moka3zalia TOJHOE OTCYTCTBHE Yy YdYallerocs oOsS3aTesIbHbIX 3HAHUW U YMEHHH 10
MIPOBEPSAEMON TEME WJIM 3HAYUTEIbHAS YACTh pa0OTHI BEITIOJTHEHA HE CAMOCTOSITEIIBHO.

2.011eHKa YCTHBIX OTBETOB 00YYaIOMIMXCS M0 MaTeMaTHKE.

OTBeT OLIEeHUBAETCSI OTMETKON «S5», €CN YUEHHUK:

* TMIOJIHO pACKpbUI CoOJEep)KaHHE Marepuaia B oObeMe, MPEeIyCMOTPEHHOM MpOrpaMMoi U
YIeOHUKOM;

*  M3JIOKUJ MarepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIIONIb3YSI MAaTEMaTUYeCKyl0 TEPMUHOIIOTHIO U
CHUMBOJIHKY, B ONPEIEIEHHON JIOTHYECKON MOCIEA0BATEIbHOCTH;

*  MPaBUJIBHO BHIMOJIHUI PUCYHKH, YEPTEKH, IPaUKU, COMyTCTBYIOIINE OTBETY;

*  TIOKa3aJl YMEHUE WUTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU MPUMEpaMH, IPUMEHSATh €€ B HOBOM
CUTYAIIMH NP BBINOIHEHUU MPAKTUYECKOTO 3aJaHMs;

*  TPOACMOHCTPUPOBAJ  3HAHME  TEOPUU  paHee  M3YYEHHBIX  COIMYTCTBYIOIIUX  TEM,
c(hOpMUPOBAHHOCTH U YCTOWYMBOCTH UCIIOJIB3YyEMbIX IIPH OTBETE YMEHUI U HABBIKOB;

*  OTBEYAJ] CaMOCTOATENHLHO, 0€3 HABOAIIUX BOIPOCOB YUUTEJIS;

*  BO3MOXHBI OJHAa — JBE€ HETOYHOCTH IpPU OCBEUICHUE BTOPOCTENEHHBIX BONPOCOB WU B
BBIKJIAJIKaX, KOTOPHIE YUYEHHUK JIETKO UCIIPABHII TTOCIIEC 3aMEUYaHUs YUUTEIS.

OTBeT OIleHUBAETCS OTMETKON «4», €CH YIOBIETBOPSET B OCHOBHOM TPEOOBAHUAM Ha OIEHKY «5»,
HO TIPY 9TOM MMEET OJNH U3 HEJOCTATKOB:

* B UBNOXKEHHUH JOMYIIEHbl HEOONbIIHE MPOOENbl, He MCKA3UBIIEE MAaTEeMAaTUYECKOe CONep:KaHue
OTBETA;

* JIONyHIEHbl OAWH — JBa HEJAOYeTa NPU OCBEUICHUHM OCHOBHOIO COJEpP)KaHUS OTBETA,
WCIIPaBJICHHBIC MMOCIIE 3aMEUaHUs YUUTETIS;

e  JIOMyHIICHBI OIIMOKa WX Oojiee MBYX HEIOYETOB MPH OCBEUICHHH BTOPOCTENIEHHBIX BOIPOCOB
WJTU B BBIKJIQJIKAX, JIETKO MCIIPABJICHHBIC MMOCTE 3aMEUaHUs yUUTETIS.

OtmeTka «3» CTaBUTCS B CIEAYIONMIUX CIydasK:

*  HEMOJIHO PACKPBITO COAEpKaHWEe MaTepuaa (Coaep KaHue M3JI0KEHO (parMEeHTapHO, HE BCETaa
MOCJIEZIOBATENBHO), HO TIOKa3aHO 00Iee TOHUMaHKe BOIIPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHbIC JJII YCBOCHHS MPOTPaMMHOTO Mmarepuana (ompeneneHbl «TpeboBaHusSIMH K
MaTeMaTH4YeCKON MOATOTOBKE O0YJAIOIINXCS» B HACTOSIIEH MTporpaMMe o MaTeMaTuke);

*  WMENHCh 3aTPyIHCHHWS WM JOMYIICHbl OIIMOKA B  ONPEACICHHH MaTreMaTh4ecKoin
TEPMHUHOJIOTUH, YEPTEKAX, BHIKJIA/IKaX, UCIIPABIECHHBIE MTOCIE HECKOJIIBKUX HABOSAIIUX BOIIPOCOB
YUHUTEIS,

* YYEHUK HE CHpaBWICA C NPUMEHEHHWEM TEOPUM B HOBOM CHUTyalldd MpPH BBINOJIHEHUH
MPAKTAYECKOTO 3aJaHusI, HO BBITTOJHIII 33JIaHUs 00S13aTEIHHOTO YPOBHS CIIOKHOCTHU TI0 TAaHHOU
TEeME;

* TpW JOCTaTOYHOM 3HAHWHM TEOPETHYECKOTO  Marepuaja  BBISIBIIEHA  HEJOCTAaTOYHAs
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CICAYIONMINX CIIyJasix:

*  HE PacKphITO OCHOBHOE COAEpKaHKME yueOHOTO MaTepuana;



*  00OHapyXEHO HE3HAHWE YUYECHUKOM OOJbIlel in Hanboiee BAXKHON 4acTH yueOHOTro MaTepuarna;

*  JIOMyHIeHbl OHIMOKM B ONPENCICHWH TOHATUN, TPU HCIONB30BAHUM MaTeMaTHYeCKOM
TEPMUHOJIOTUH, B PUCYHKAX, YepTex)axX Wi rpadukax, B BBIKJIAIKAX, KOTOPbIE HE MCIPABICHBI
MOCJI€ HECKOJIBbKUX HABOASIIMUX BOIIPOCOB YUUTEIS.

* OtMeTKa «1» cTaBUTCS, €CIIH:

* YYeHHK OOHapyXWJl MOJHO€ He3HAHHE M HEMOHUMaHHE M3y4yaeMoro y4eOHOro marepuasna WiIH He
CMOT OTBETUTh HH Ha OJJUH M3 TIOCTABIICHHBIX BOIIPOCOB M0 U3YYCHHOMY MaTepHUary.

3. O6mras kinaccudukaus ommooK.

[Ipu onieHKe 3HAHWI, YMEHUH U HABBIKOB OOYYAFOIIMXCS CJIEAYeT YUUTHIBATH BCE OMUOKHU (TpyOBIe U
HErpyObIe) U HETOUETHI.

['pyObIMU cuMTatOTCsl OUTHOKH:

*  HE3HaHHE ONpEJEJICHUs] OCHOBHBIX MOHITHI, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOXKEHHI TEOPUH,

*  He3HaHHe GopMyIl, OOIIETPUHATHIX CHUMBOJIOB;

*  0003HaYeHMI BETUYMH, €IUHUIl UX U3MEPEHHUS;

*  HE3HaHWE HAMMEHOBAHW CIMHHI] U3MEPCHHUS;

*  HEyYMEHHE BBIICIUTH B OTBETE INIABHOE;

*  HEYMCHHE MPHUMCHSTH 3HAHUS, AJITOPUTMBI JJIs PEIICHUS 3a71a4;

*  HEyMEHHE JeNaTh BHIBOJBI U 0000IIECHUS;

*  HEYMCHHUE YHTATh U CTPOHUTH YEPTEK;

*  HEyMEHHUE MOJb30BaThCsl IEPBOUCTOYHUKAMH, YI€OHUKOM U CIIPAaBOYHUKAMU;

*  ToTeps KOPHS WM COXPaHEHHE TOCTOPOHHETO KOPHS;

* otOpachiBaHue 6€3 OObSICHEHUN OAHOTO U3 HUX;

*  paBHO3HAYHBIC UM OIIUOKU;

*  BBIYHCIUTENIbHbBIC OUTMOKH, €CTTH OHU HE SIBISIOTCS OITUCKOM;

*  JIOTUYECKUE OIIMOKH.

K HerpyObiM omnlKkaM cieayer OTHECTH:

*  HETOYHOCTh (POPMYJHPOBOK, ONPEIACICHHIA, TOHATHIA, TEOPUI, BbI3BaHHAS HEMOJHOTOH OXBara
OCHOBHBIX MPU3HAKOB OMPEAENIIeMOro MOHATHS WM 3aMEHON OJTHOTO - ABYX M3 STUX MPU3HAKOB
BTOPOCTETICHHBIMH;

*  HETOYHOCTb YEPTEKa,

*  HEpaIMOHAJILHBIM METOJ PEIICHHS 3aJaqd WM HEJOCTaTOYHO MPOAYMAaHHBIA TUIAH OTBETa
(HapylIeHue TOTUKH, TOJMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETICHHBIMH );

*  HEepalMOHaJbHbIE METO/ABI padOTHI CO CIIPABOYHON U JPYroi TUTEpaTypoit;

*  HEyMEHHUE pellaTh 3a/1aui, BHIOIHSIT 3a/IaHUs B OOIIEM BH/IE.

COIEPKAHUE KYPCA 10 kaacc

Kopau, crenenu, morapudpmsl (76  yaca). TpuroHomerpuueckue  (HOPMYIBIL.
Tpuronomerpuueckue Qynkuuu. (42 yaca). DnemeHTHl Teopuu BeposTHocTe (84). TecTtoBble
3ananus EI'D (9u.). UToroBoe moBropenue 3a 10 kimacc (54).

DOnemMeHTapHble (PYHKIIMK: KOPEHb CTENEHHU N, CTENIEHHAas1, ToKa3aTelbHas, Jorapudmuueckas,
TpuroHomerpuyeckre GyHkiuu. OCHOBHBIE CBOMCTBA U Ipa(UKH FIEMEHTAPHBIX (DYHKIIUHA.
Tpuronomerpuyeckue GopmMysbl IPUBEAEHHUS, CII0KEHUS, TBOMHOIO yIIa.

[Ipocreiimme npeoOpa3oBaHUS BBIPAKEHUN, COJAEP)KAIIUX CTENEHHBbIE, TPUTOHOMETPHUYECKHUE,
jJorapu@Muueckue U TIoKazaTelbHble (yHKUMU. PemieHne COOTBETCTBYIOUIMX MPOCTEHIINX
ypaBHeHMH. PenieHre npocTeHImx moka3aTelbHbIX U JTOrapu(pMUIECKHX HEPABEHCTB.

[Tonsitue 06 obparnoit ¢ynkumu. IIpeodpazoBanus rpadukoB GyHKIMA: MapauIebHBIA MTEPEHOC,
pacTsbkeHue (cxaTue) BI0JIb OCH OpJAMHAT.

[Tonsatne o HempepsiBHOCTH (yHKIHH. [IpOMEXYTKH 3HAKOIIOCTOSHCTBA HEMPEPBIBHOW (YHKITUH.
MeTto MHTEpPBAJIOB.

[Tonsstue o mpenene mocinenoBaTenbHOCTH. CyMMa OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOU
IIPOrPECCHUHU.



COJEPKAHUE KYPCA 11 kaacc

Oynxnun(12 v)

Oyuknuu. OOmacTh omnpeneneHuss W MHOXKeCTBO 3HaueHwi. ['paduk ¢ynknun. IloctpoeHue
rpadukoB (QYHKIMIA, 33aJaHHBIX PA3IMYHBIMU criocobamu. CBoiicTBa (DYHKIMNA: MOHOTOHHOCTH,
YETHOCTh U HEYETHOCTb, IEPUOIMYHOCTh, OTPAaHUYEHHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS,
HauOoJplIee ¥ HAaMMEHBIIIee 3HAYCHHS, TOUKH IKCTpeMyMa (JIOKAIbHOTO MaKCUMyMa U MUHUMYMa).
Boeimyxiiocts gynkuuu. I'paduueckas unrepnperauus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peaNbHBIX mporieccax u sBieHusX. CnoxHas GyHKIus (komno3unus GyHKIui). BzanmMuo oOparHbie
¢dbyakuuu. OO6nacTh omnpeaesieHus: U 00JlacTh 3HadeHUM oOpatHoN (yHkimu. ['paduk obpaTHOI
¢ynkuun. Haxoxaenue QyHKIuM, o0OpaTHOM [aHHOH. BepTHKanbHble W TOPU3OHTAJBHBIC
acuMITOThI rpadukoB. ['paduku 1poOHO-ITMHEHHBIX (YHKIIUH.

Hauaja maTemaTudeckoro anajausa (78 1)

[Tonsatue o HenpepbBHOCTH (pyHKIMU. OCHOBHBIE TEOPEMBI O HETPEPhIBHBIX (yHKuUsAX. [loHsATHE O
npenene GyHkuuu B Touke. IloHsATHe 0 mpous3BogHON (QyHKIMM, GU3MUECKHH U TeOMETpUUYECKHUM
CMBICIT TIPOM3BOJHOW. YpaBHEHHE KacaTedbHOM K rpaduky ¢GyHKmud. [IpouW3BOIHBIE CYMMBI,
pa3sHOCTH, IPOU3BEIECHUSA, YacTHOro. IIpou3BOJHBIE OCHOBHBIX 3JIEMEHTapHbIX (YHKLHH.
[Ipumenenne nMpou3BOAHON K MCCiIeNOBaHUIO (DYHKIMA M MOCTpoeHuIo rpadukoB. Mcmonb3oBanue
IIPOM3BO/IHBIX MPH PEIICHUM YpaBHEHUN M HEPABEHCTB, HAXOXKICHUS HaUOOJBIIMX U HAUMEHBIIUX
3HaueHuil. Ilnomanp kpuBosnuHenHoW Tpaneuuu. [loHsTHE 00 oONpenenecHHOM HHTErpale.
IlepBooOpazHasi. IlepBooOpa3uble  snemeHTapHbX  (QyHkouil.  [IpaBuna  BbIUMCIIEHUS
nepBoodOpasHbix. @opmyna HeroTona-JleliOHuna.

YpaBHenusi u HepaBeHcTBa (30 4)

Pemenue panmoHanbHBIX, IOKA3aTENbHBIX, JOTapU(PMUIECKHX ypaBHEHH W HEPaBEHCTB. PemeHue
UPPALMOHAIIBHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHUI M HEPABEHCTB. PABHOCWIIBHOCTH ypaBHEHU,
HEpaBEHCTB, cucTeM. Vcnoiap3oBaHue CBOMCTB M rpadMKoB (DYHKIMA NpU pEIICHUH ypaBHEHHUU H
HepaBeHCTB. MeToJ nHTepBanoB. M3o00pakeHne Ha KOOPIAMHATHOMN IUIOCKOCTH MHOYKECTBA peIleHU
YPAaBHEHUN W HEPABEHCTB C JABYMs NEPEMEHHBIMM M UX cUCTeM. [IprMeHEeHHe MaTreMaTH4ecKuX
METOIOB JJIsi PEIICHUS COJAEP)KaTeNbHBIX 3a/ad U3 PA3JIMYHBIX O0JIacTed HAayKd M TPaKTHKH.
NHTtepnperanus pe3yipTara, y4eT pealbHbIX OTPaHUYCHUM.

IHoBTOpenue (12 4)



TEMATHYECKOE IINTAHUPOBAHME 10 kiaace

No Tema ypoka Kon- Hara
ypoKa BO ITnan | ®dakr
4acoB
1 2 3 4 5
1 TlousaTue neliCTBUTEILHOTO YHCIIA 1
2 MHOxecTBa YHCEIL. 1
3 CBolicTBa JEUCTBUTEIbHBIX YHCEIT. 1
4 CBolicTBa JEUCTBUTENbHBIX YHCEIL. 1
5 Meron MaTeMaTu4eCKON MHIYKIUU. 1
6 [TepecTaHoOBKH. 1
7 Pasmemienus. Coueranusl. 1
8 BxogHoii koHTpOJIb B hopme OI'D 1
9 JloKka3arenbCTBO YHUCIOBBIX HEPABEHCTB 1
10 | Jloka3areabCTBO YMCIOBBIX HEPABEHCTB 1
11 JlennMoCTh LEeIbIX YHCcel 1
12 | CpaBHEHHE IO MOJYIIIO M 1
13 3ajaqu ¢ eI0YNCIEHHBIMI HEN3BECTHBIMH 1
14 | PannoHasbHbIE BBIpAKEHUSL. 1
15 ParmonanbHble BbIpaXKEHUS. 1
16 | ®opmynel 6mHOMa HBIOTOHA, CyMMBI 1 pa3HOCTH 1
CTEIICHEN.
17 | Jlenenue MHOrousieHa ¢ octarkoM. Airoput™ EBkinia 1
18 | Teopema besy 1
19 | Kopenb MHOTOUICHA 1
20 | PauuoHasibHbIE ypaBHEHHUSL. 1
21 | CucteMbl pallMOHAIBHBIX YPaBHEHUM. 1
22 | CucteMbl palluOHAJIBHBIX YpaBHEHUM. 1
23 | MeToa MHTEpBAJIOB pELIEHNs] HEPABEHCTB. 1
24 | MeTtox MHTEpBAJIOB PELICHNS] HEPABEHCTB. 1
25 | PanmoHanpHbIE HEPABEHCTBA. 1
26 ParnmonanpHble HEpaBEeHCTBA. 1
27 | PannoHanpHbIC HEPABEHCTBA. 1
28 ParnmonanpHble HEpaBEeHCTBA. 1
29 | Hecrporue HepaBeHCTBA. 1
30 | CucreMsbl pallMOHAJIbHBIX HEPABEHCTB. 1
31 | CucreMsbl pallMOHAIBHBIX HEPABEHCTB. 1
32 | [loarotoBka K KOHTPOJILHOM paboTe 1
33 | Kourponbnas pabora Nel «PannonanbHble ypaBHEHUS U 1
HEPABEHCTBAY.
34 | Ilonstue ¢pynkuuu u e€ rpaduka. 1
35 Oynkiusa y = x" 1
36 | IloHsTHE KOpHS CTENEHN N. 1
37 | KopHu 4€THOI ¥ HEYETHOM CTENEHU 1
38 | ApudmeTrueckuii KOpeHb. 1
39 | CBolicTBa KOpHEH CTENEHM N. 1
40 | CoiicTBa KOpHEHN CTENEHM N. 1
41 | CpoiicTBa KOpPHEN CTENEHU 1. 1
42 | ®yHKIUS Y paBeH KOpEeHb SHHOU CTENeHH U3 X (X 0oJble 1
wiu paseH 0)
43 | ®OyHKIUS y paBEH KOPEHb SHHOW CTENEHU U3 X 1




44

@DyHKIUS y paBEH KOPEHb YHHOU CTEIIEHU U3 X

1
45 | KopeHb cTeneHu 1 U3 HaTypaJIbHOTO YUCiIa 1
46 | KoaTtponpHas paborta Ne2 «KopeHb cTeneHu m» 1
47 | CreneHsb C palldOHAJIbHBIM ITOKA3aTEIIEM. 1
48 | CoiicTBa CTENEHU C pAIMOHAJIBbHBIM ITOKA3aTEIEM. 1
49 | CBoiicTBa CTENIEHH C pAllMOHAIBHBIM ITOKA3aTEIIEM. 1
50 [TonsiTue nipesena nociuea0BareIbHOCTH. 1
51 CBoiicTBa NMpeeaoB 1
52 | beckoHeyHO yObIBaroOIIas FeOMETPUYECKast IPOrPECCHst 1
53 | Yucno e. 1
54 | IlonsTHe cTeneHH ¢ HPPaLlMOHAIBLHBIM [10KA3aTEIEM 1
55 | Iloka3arenbHast QyHKIUS 1
56 | Iloka3arenbHas GyHKUIUS 1
57 | lloka3arenbHasi QyHKIUS 1
58 | IlogroroBka K KOHTPOJIBHOM padboTe
59 | KonrponbHas pabora Ne2 «CterneHb MOJI0KUTEIIEHOTO 1
qrcina
60 | [Torsitme norapudma. 1
61 CaoiicTBa norapu¢mon 1
62 | CpoiicTBa J0rapumoB 1
63 | Jlorapudmuyeckas GyHKIHS 1
64 | JlecaTuunHbie J0orapudMbl 1
65 | Crenennble QyHKINH 1
66 | Ilpocrelimue nokazareiabHble YpaBHEHUS. 1
67 | IIpocreiimue noka3zaresibHbIE YpaBHEHMSL. 1
68 | [Ipocreiimue norapudmuueckre ypaBHEHUS 1
69 | Ilpocreiimue norapuMudecKre ypaBHECHHUS 1
70 YpaBHeHUsI, CBOJAIIUECS K TPOCTEHIITUM 3aMEHOM 1
HEU3BECTHOTO
71 | Ilpocrelimume nokas3areabHbIE HEPABEHCTBA 1
72 | IIpocrelimue noka3aTelIbHbIE HEPAaBEHCTBA 1
73 | llpocreiimue norapudMuuecKiue HEPaBEHCTBA 1
74 | Ilpocreiimue gorapupmMuyeckie HepaBeHCTBA 1
75 | HepaBeHcTBa, CBOAAIIMECS K MPOCTEMIINM 3aMEHOM 1
HEU3BECTHOTO
76 | KoutponbHas pabota Ne3 «IlokazarenbHbie U 1
JorapuMUUECKre YpaBHEHUS! U HEPABEHCTBA
77 | llonsrue yrua. 1
78 | Pagmannas mepa yria. 1
79 | OnpeneneHue cuHyca M KOCHHYycCa yIvia. 1
80 | OcHOBHBIE (POPMYIIBI TS SINOH COSOL. 1
81 ApKcHHYC. ApPKKOCHHYC 1
82 | IlpumMepsl NCIIOIB30BaHUS ADKCHHYCA U aPKKOCHHYCA 1
83 | ®opmyinbl I apKCHHYCa U apKKOCHHYCa 1
84 | Onpenenenue TaHreHca U KOTaHIeHca yIiia. 1
85 | OcHoBHBIC HOPMYITBI TS tgo U ctgal 1
86 | ApKTaHreHc . 1
87 | ApKKOTaHTEHC 1
88 | IIpuMepsl HCIOIB30BAHMSI APKTAHTEHCA U APKKOTAHT€HCa 1
89 | KonrponbHas pabota Ned «OcHOBHBIE 1
TPUTOHOMETpHUUYECKHE (HOPMYIIBD»
90 | Kocunyc pasHoctu (cymmbl) AByX yriioB. CHHYC CyMMBI 1

(pa3HOCTH) IBYX YIVIOB.




91 | Kocunyc pa3Hoctu (cymMBl) IBYyX yriioB. CHHYC CyMMBbI 1
(pa3HOCTH) IBYX YIJIOB.
92 | ®opmyibl 1 TOMOJTHUTEIBHBIX YITIOB. 1
93 | Cymma u pa3HOCTh CHHYCA M KOCHHYCA. 1
94 | Cymma 1 pa3HOCTh CHHYCA U KOCUHYCA. 1
95 DopMyIbl 7151 JBOWHBIX U MTOJIOBUHHBIX YIJIOB. 1
96 | ®opmysbl 11 TBOMHBIX U MOJOBUHHBIX YIJIOB. 1
97 | llpousBeneHre CHHYCOB U KOCUHYCOB 1
98 | ®opmysbl 1J19 TAHTEHCOB. 1
99 | ®opmynbl 1Jisi TAHTEHCOB. 1
100 DyHKIUA y= Sinx 1
101 OyHKIHSA y= sinx 1
102 QDyHKIUA y=COSX 1
103 DYHKIMUSA y=COSX 1
104 OyHKIUA y= tgX. 1
105 OyHKIMs y= ctgx 1
106 Tecrossle 3aganus EI'D 1
107 TecroBbie 3amanus EI'D 1
108 Tecrossle 3aganus EI'D 1
109 | IlpocTeiinme TPUrOHOMETPUYECKHE YPABHEHUS. 1
110 | IlpocTeiimire TPUrOoHOMETPUYECKUE YPABHEHUSI. 1
111 | [IpocTeiimme TpUroHOMETPUYECKHE YPABHEHUS. 1
112 | YpaBHEHHS, CBOIANIMECS K MPOCTEUIITUM 3aMEHOM 1
HEU3BECTHOTO.
113 | YpaBHeHuUs, CBOASIIMECS K MPOCTEHIIINM 3aMEHON 1
HEU3BECTHOTO. |
114 | IlpuMeHeHUE OCHOBHBIX TPUTOHOMETPUYECKUX (PopMyn 11715t 1
penieHusl ypaBHEHMI.
115 | IlpumeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX (POpMYT 1715t 1
penieHusl ypaBHEHMI.
116 | OnHOpOAHBIE YpaBHEHUSI. 1
117 | Ilpocreiimme HEPaBEHCTBA Ul CHHYCA U KOCUHYyCa 1
118 | Ilpocreiiine HEPaBEHCTBA [l TAHT€HCA U KOTAHT'€HCa 1
119 | HepaBeHnctBa, cBOASIIMECS K IPOCTEHIITNM, 3aMEHON 1
HEU3BECTHOTO
120 | BBeneHue BCIOMOraTenbHOro yriia. 3aMeHa HEM3BECTHOTO 1
t=sinx+cosx
121 | KontponpHas pabora Ne5 «Tpuronomerpuueckue QyHKIUN 1
Y YpaBHEHUS »
122 1
[TonsiTvie BEpOATHOCTH COOBITHSI.
123 CBoiicTBa BepOsITHOCTEN OOBITHI 1
124 CBoiicTBa BepoaTHOCTEN OOBITUI 1
125 OTHOCHUTETbHAS YaCTOTa COOBITHS 1
126 MaremaTnueckoe oKugaHue 1
127 CJI0HBIN OMBIT 1
128 ®dopmyna bepuymin. 3akoH O0IBIIMX YUCENT 1
129 ®opmyna bepHymim. 3akoH OOIBIINX YUCE 1
130 | IToBTOpeHune. PaninoHanbpHbIe ypaBHEHUs U HEPABEHCTBA. 1
131 IToBropeHue. Iloka3arenbHbIe YpaBHEHHUS U 1
HEPaBEHCTBA.
132 | IloBropenue. Jlorapudpmudeckue ypaBHEHUS H 1

HEPaBEHCTBA.




133 | [loBTOpEeHHE. TPUTOHOMETPUUECKHUE YPABHEHUS U 1
HEPaBECHCTBA.
134 | Urorosast koHTposbHas pabora B popme EI'D 1
135 Tecrtossie 3amanus EI'D 1
136 | TectroBsle 3aganus EI'D 1
137 TecroBeie 3amanus EI'D 1
138 | TectoBsle 3aganus EI'D 1
139 Tecrtoseie 3amanus EI'D 1
140 | TecroBsle 3aganus EI'D 1
TEMATUYECKOE IINTIAHUPOBAHMHE 11 kaacc
Ne Tema ypoka Kon- [Hara
Ypoka BO [Inman | Paxkr
qaCoB
1 OneMeHTapHble (PyHKINU. 2
2 Ob6nactb onpeieleHUs ¥ nsMeHerus QyHKIH. OrpaHUYEeHHOCTS 2
GyHKIHN
3 YeTHOCTB, HEYETHOCTh, MIEPUOTUIHOCTD (PYHKIIUH. 2
4 [TpomexyTkH Bo3pacTaHusl, yObIBaHHUS, 3HAKOIIOCTOSIHCTBA M HYJIH 2
GbyHKIHUN
5 HUccnenoBanre GpyHKUMI U TOCTpOCHUE UX TI'papHUKOB 2
OJICMCHTAPHBIMU METOdaMH1
6 OcHoBHBIE cIIOCO0BI TpeoOpa3zoBanus rpadukoB 2
7 [onsTre npenena GyHKIUHA 2
8 OIHOCTOPOHHHME TIPEICITBI 2
9 CoiicTBa npenenoB GyHKITHI 2
10 [lonsiTre HENMPEPHIBHOCTH (HYHKITHH 2
11 HenpepbiBHOCTB 35ieMEeHTapHBIX (HYHKIUH 2
12 [onsitue oOpatHOi pyHKITNU 2
13 [NonsiTne oOpaTHOH QyHKIMN 2
14 | KonrponbHas padora Ne 1 1
15 ITonsiTHE IPON3BOHOMN 2
16 ITonsiTHE IPON3BOIHOMN 2
17 [IpousBoanas cymmsl. [IponsBogHas pazHocTu 2
18 IIpousBoaHas Mpou3BeAEHUS 2
19 [IpousBoaHas 4acTHOTrO 3
20 [Tpou3BoHBIE PIIEMEHTAPHBIX QYHKITHHA 2
21 [IponsBoanast c10XKHON HYHKIIHN 3
22 | Konrponbhas pabora Ne 2 1
23 MaxkcuMyM 1 MUHAMYM (PYHKIUN 2
24 MaxkcuMyM U MUHUMYM QYHKIIMN 2
25 YpaBHeHUE KacaTeIbHON 2
26 YpaBHEHHE KacaTelbHOMI 2
27 [IpubnmxeHHbIC BRIYUCICHMS 2
28 Bospacranue u yOsiBanue GyHKIIUN 2
29 Bospacranue u yOpiBanue GyHKINN 2
30 ITpon3BoaHBIE BRICIIMX MOPSIIKOB 2
31 OKcTpeMyM (YHKIIMH C €IUHCTBEHHON KPUTUIECKON TOYKOM 2
32 DkcTpeMyM (YHKIMH C €AUHCTBEHHON KPUTUYSCKON TOYKOM 2
33 3ajaun Ha MAaKCUMYM U MUHUMYM 2
34 3agaun Ha MAKCUMYM U MUHUMYM 2




35 [Moctpoenue rpadukoB GPyHKIUH ¢ IPUMEHEHHEM 2
IIPOM3BOIHBIX
36 [octpoenne rpadhukoB QyHKIMH € IpUMEHEHUEM 2
MIPOU3BOJHBIX
37 | KonrponbHas pabora Ne 3 1
38 | Ilousrue nmepBooGpas3HOi 2
39 [Nonsitue nepBooOpa3HO 2
40 ILnomaas KpUBOJIUHEMHOM Tpaneuu 3
41 OrmpenenenHbIii HHTETPa 2
42 | ®opmyna Hetorona — JleiiOuHuia 2
43 ®opmyna Herorona — JleitOuura 2
44 CBoliCTBa ONpeeIEHHBIX UHTETPAIOB 3
45 | KonurposisHas padora Ne 4 1
46 PaBHOCHIIBHBIE TpE0Opa3oBaHysl ypaBHEHUH 2
47 PaBHOCMIIBHBIE TPE0Opa3oBaHmsl ypaBHEHUH 2
48 PaBHOCHUITEHBIE TTPEOOpPA30BAHMS HEPABEHCTB 2
49 PaBHOCHIIBHBIE TPE0Opa3oBaHMsl HEPABEHCTB 2
50 [TonsiTue ypaBHEHHUSI-CIEACTBUS 2
51 Bo3BeneHue ypaBHEHUS B YETHYIO CTEIICHb 2
52 [lorennmpoBanue morapuMUIECKUX YpaBHEHUH 2
53 Hpyrue npeoOpa3oBaHus, IPUBOAAIINE K ypaBHEHHUIO- 2
CJICAICTBUIO
54 OCHOBHBIE MTOHATHSA 2
55 PeieHre ypaBHEHHI ¢ TOMOIIBIO CUCTEM 2
56 Pewienne ypaBHEHMI ¢ TOMOIIBIO CHCTEM 2
57 | Pemenue HepaBeHCTB ¢ IOMOIIBIO CUCTEM 2
58 Pemienue HepaBEeHCTB € TOMOILBIO CUCTEM 2
59 Bo3BeneHue HepaBeHCTBA B UETHYIO CTEIIEHb 2
60 MeTo/1 3aMeHBI HEM3BECTHBIX 3
61 HTorosast KOHTpoJbHAs paboTa 1
62 | IloBropenue xypca 3a 10-11 knacca 2
63 | IloBropenue kypca 3a 10 -11 kiacc 2
64 | IloBropenue kypca 3a 10-11 kmacc 2
65 | IloBropenue kypca 3a 10-11 knace 2
66 | IloBropenue kypca 3a 10 -11 kiacc 2

NTOI'O
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KOHTPOJIbHO-U3MEPUTEJILHBIA MATEPHAJI 10 kiaace

Bapuanr 1.
1. Beruucaure: a) sin 371”, 0) arctg (-1) + 2 arccos (—%) — arcsin %,
2. PemmTe ypaBHeHHs: a) 2 sinx - ¥2 =0, 6) Scos’x+6sinx -6=0

3. Brruucnure: a) 4/0,0081+3 32 ,0)2 log6%+ 0,51g 0,01

B) §/2¢ 72 *22 % 7°
4. Pemmte ypaBHeHHs: a) N7 -x =4, 0)5* 1=0,2, B)log,4 (7 +x)=2,
0,2* —-0,008

5. Pemmre nepasenctso: a) logos (3x-4)>-1,6) 5 ————— <
x°—10x+25

Bapuanr 2.

1. Beraucaure: a) cos %, 0) 2 arcctg 1 + arccos (-?) + arcsin 1
2. Pemmre ypaBHeHus: a) sin X - v/3cos x =0, 6) 4 sin 3 x +cos’3x =4
3. Briuncaure: a) 4/0,0625-5 —%, 6) 2 logz/3+ 0,5 In €2,
Y e
4. PemmTe ypaBHEHHS: a) +/71-5=8,6) 3 24 = %, B) log, (4-x) =8

) x> +4x+4
5. Pemmte HepaBeHCTBO: a) logy (3x-5) <3, 0) a7 >0



KOHTPOJIbHO-U3MEPUTEJIbHBIA MATEPHAJI
HToroBasi KOHTPOJILHAsA padoTa o ajredpe U Ha4Yaj1aM aHajm3a 3a kypc 11 k.

BAPHUAHT 1.Yacts L.
1. Vkaxute HauMeHbIIee 3HaYCHUE QYHKIUU y = 2 — Ssinx.

Omeem:
2. Haiingute npousBoanyio GyHKIuH y = 2* + cos X.
1) y'=2*-sinx 3) y'=x 2¥!4cosx
2) y'=2%In2 - sinx 4)y'=2%In2 —cosx
3.
v Ha pucynke n3o0pakeHs! rpaduk
Xo all x| | dynkuun y = f(X) u kacarenpHas K
3 OAT TN HeMy B TOUKe ¢ abCIUCCO x.
N i — Haiinure 3HaueHne nporu3BOIHOM
Ul m— ¢byukmun f(X) B TOUKE X0,
N

Yacts [I. 3anummre 000CHOBAHHOE PELISHUE U OTBET.

1. Haiigute nepBoobOpasnyto F(x) dbynkuuu f(x) =ﬁ+ 2x, ecnu rpaduK mepBooOpaszHOM

poxoauT uepe3 Touky M(3; 13).

2. B cnyuaiiHOM 3KcriepuMeHTe OpocaroT JiBe UrpaibHble KocTu. Haliiure BeposSTHOCTH TOTO, YTO
B CyMME BBINAJIET 7 OYKOB. Pe3ynbrar okpyrumre 10 COThIX.

3. Teno ABMKETCS MPAMOJIMHENHO 110 3aKoHy X (1) = 2 t-365- 5¢ (XB MeTpax, t B ceKyHIax).
Haiinute ero ckopocts B MOMEHT BpeMeHH t = 10c.

4. KacarenbHas k rpaduky Gpynkuuu f(x) = 2x* — 3x? — 4 napannenpHa npsaMoii y = 12x + 1.
HaiinuTe abcuuccy TOUKH KacaHUs.

BAPUAHT 2.
Yacrs L
1. Vkaxwute HanbobInee 3HaueHne QyHKIUU y = - 3 — 2cosX.
Omeem:

2. Haiigure npousBogHyio GpyHKIHUY = e ~* + X2
1) y'=-e*+x?3) y'=-e *+2x

2) y'=e ¥+2x 4)y' = e *-2x
3.
y Ha pucynke nzobpaxxex
N y = f(x) rpapuk QyHkuun y = f(x),
AVAR \ onpenenéuHoii Ha (-2; 12).
=2 5 12; Haiigure Koa1u4ecTBO TOUEK, B
\1/ KOTOPBIX KacaTeibHas K

rpaduxy GyHKIIUN
napasuiebHa NpaMont y = -5.
Yacrte II. 3anummTe 060CHOBaHHOE PEIIEHUE U OTBET.
1. Haitnure neppoo6pasuyro F(x) Gynkimu f{x) =e*~? + 4x, ecu rpaduk nepBoobpasHoit
POXOIUT uepe3 Touky M(2; -10).
2. B cnydaiiHOM 3KcriepuMeHTe OpocaroT JiBe UrpaibHble KocTu. Haliiure BeposSTHOCTD TOTO, YTO
B CYMME BBINAJET 5 0OYKOB. Pe3ynbrar okpymimre 10 COTBIX.

3. Tero ABHKETCS MPSIMOTHHEHHO 10 3aKony X(1) = 3t* - 25 +1

(XB MeTpax, t B cekyHnax). HaiiiuTe ero ckopocTh B MOMEHT BpeMeHH t = 2.
4. VYrnoBoi k03(pPUIMEHT KacaTeIbHOU K rpaguKy QyHKIIUN
f(x) = 7x*> — 2x + 1 paBen 26. Haiinute abciuccy TOUKH KacaHUs.



