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1. TACIOPT TPOI'PAMMBI
YYEBHOU JUCTIIUITJIMHBI
IJ1.01 MATEMATHUKA

1.1. Ob6aacTh NPUMEHEHHUS POTrPaAMMbI

Pabouass mporpamma yueOHo¥ mucuurmabl [1]] 01«Marematuka» SBISETCS YacThIO
[POrpaMMBbI MOJITOTOBKH CIIELUATIMCTOB CPEIHEro 3BeHa U pa3paboTaHa HAa OCHOBE TpeOOBaHUM
@I'OC cpennero ooOmero oOpa3oBaHUs, NPEABABISEMBIX K CTPYKType, COJCPXKAHHUIO U
pe3yibTaTaM OCBOEHUS y4eOHOW IUCIHUIUIMHBI MU B COOTBETCTBMM € PekoMeHganmusMu 1o
OpraHu3aliil  TOJY4YEeHHs CpeaHero odmero oOpa3oBaHust B HpeAelax  OCBOCHHUS
o0pa3oBaTeNbHBIX MPOTrpamMM CpenHero npodeccuoHaabHOro o0pa3zoBaHusl Ha 06a3e OCHOBHOIO
o0rmiero o0pa3oBaHus C y4eToM TpeOOBaHUH (eepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHbBIX
CTaHJapTOB M NOJy4aeMoi mpodecCHuu WIH CIEeUUaTIbHOCTU CPEeIHEro MnpoQeccuOHAIbHOTO
oOpazoBanus (mucbMo JlernapramenTa rocy1apcTBEHHON MOJUTUKH B chepe MOATOTOBKH Pabodnx
kaapoB u JIIIO MunoOpuayku Poccum ot 17.03.2015 Ne 06-259), a Taxke ¢denepanbHOro
rOCYyAapCTBEHHOTO  O0pa30BaTeIbHOTO  CTaHAapTa 1O  CIEUUAJbHOCTH  CPEAHETro
npodeccuonanbHoro oopazoBanus 23.02.07 Texuuueckoe 00cTyKUBaHHUE U PEMOHT JIBUTATENEH,
CHCTEM H arperaToB aBTOMOOHUJICH.

1.2. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
Hucommmmuaa  TIJ1.01 MaremaTka  OTHOCHUTCS K  00S3aTeNbHONM  YacTH
00111e00pa30BaTENBHOTO NUKJIIA U U3y4YaeTcsl Kak MpOoQHIbHAs TUCIIUILIHHA.

1.3. e u 3aga4y¥ JUCHUILUIMHBI - TpPeOOBaHUSI K Pe3yJabTAaTaM OCBOCHHA
AUCHHUILINHBI

Peanuzarust mporpammbl aucturumasl [1J[.01 Marematuka mpenonaraetT JOCTHXKEHUE
JMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX PE3YJIbTATOB.

K nmruHOCTHBIM pe3ynbTaTaM OTHOCATCS:

- ¢(OpMHUPOBAHHOCTb MPECTABICHUN O MaTeMaTHKEe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPENCTBE MOJIEIUPOBAHMS SIBJICHUI U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH;

- IOHUMaHHUE 3HAUMMOCTH MaTEMaTUKHU JJI1 HAyYHO-TEXHUYECKOT O IIPOrpecca;

- c(OpMUPOBAHHOCTh OTHOIIEHWS K MaTeMaTHKe KaK K 4YacTH OOIle4YeoBeUeCKOn
KYJIBTYPbI 4€pe3 3HAKOMCTBO C MUCTOPUEH Pa3BUTHS MATEMATUKH, HBOJIIOLMENH MaTEMATHUECKUX
HaeH;

- pa3BUTUE  JIOTUYECKOTO  MBIIUIEHHS,,  HPOCTPAHCTBEHHOTO  BOOOpa)KEeHHS,
ITOPUTMUYECKOH KYIbTYpbl, KpUTUYHOCTH MBIIUIEHUS HA YPOBHE, HEOOXOIMMOM s Oynymeit
poeCCHOHAIBHON JEATENHHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMS M CAaMOOOpa30BaHUS;

- OBJIa/IEHUE MaTeMaTHUECKUMH 3HAHUSIMHU 1 YMEHUSIMH, HEOOXOJUMBIMH B ITOBCETHEBHOM
JKU3HU, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHHUIUIMH W JUCHUIUINH
npoeCCHOHATBHOTO LMKJa, JUIsl TOJy4eHus oOpa3oBaHus B OO0JIACTSAX, HE TPeOYIOMIMX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHUIO, B TOM YHCIIE CaMOOOpa3oBaHHIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HENMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMPpo(hecCHOHaIbHON U O0IIECTBEHHOM JesITeIbHOCTH;

- TOTOBHOCTb M CIOCOOHOCTh K CAaMOCTOATEIbHOW TBOPUECKOH U OTBETCTBEHHOM
JESATEIHOCTH;

- TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIeI0BATENbCKOM, MPOSKTHOW U APYTHX
BHJIaX JACSTENbHOCTH;



- OTHOILIEHHE K IPOPECCUOHATBHON IEATETBHOCTH KaK BO3MOYKHOCTH Y4acTHsI B PELLICHUN
JMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAMOHAIBHBIX POOIEM.

K MetanpenMeTHbIM pe3yabTaTaM OTHOCATCS:

- YMEHHUE CaMOCTOATENbHO ONPEACHATh LEIU JEATCIbHOCTH U COCTABIIATH IIJIAHbI
JeSTEIbHOCTH;  CAMOCTOSITENIbHO  OCYIIECTBISTh, KOHTPOJIMPOBATh U KOPPEKTHPOBAThH
JESTENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JIJIsl IOCTHKEHUS TIOCTABJICHHBIX LElel 1
peanu3alyy IIaHOB JeSTeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B PA3JINYHBIX CUTYalUsX;

- YMEHHUE IpPOJYKTHMBHO OOIIATbCS M B3aUMOJEHCTBOBATb B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YUUTHIBATh MTO3ULHUU APYIUX YYACTHUKOB JESATEIBHOCTH, 3PPEKTUBHO pa3pelaTh
KOH(JINKTBI;

- BJAJICHHME HaBbIKAMU I103HABATEJIbHOW, Yy4eOHO-HCCIEN0BATENbCKOM M IPOEKTHOMH
NEeSTeIbHOCTH, HAaBBIKAMU  pas3pemieHus mpo0yieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIEHUs MPaKTHUYECKUX 3a]a4, IPUMEHEHUIO Pa3InYHbIX
METO/I0B I03HAHNUS;

- TOTOBHOCTh U CHOCOOHOCTh K CAaMOCTOSITEIbHON HH(OPMalMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(MOpMAIIHH,
KPUTUYECKH OLIEHUBaThb M WHTEPIPETUPOBATh HH(POPMALMIO, IOJIyYaeMYK M3 Pa3IMYHbIX
HCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMHU CPEJICTBAMM: YMEHHUE SICHO, JOIMYHO M TOYHO HM3JaraTb CBOIO
TOUKY 3pEHUSI, UCII0JIb30BAThH aJI€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

- BJIAJICHME HAaBBIKAMM IIO3HABATEJIIbHOM pe(IeKCHHM KaK OCO3HaHHUS COBEPILACMbIX
JEHCTBUI M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, PAHULl CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MO3HABATEIbHBIX 33]1a4 U CPEJICTB JUIsl UX TOCTUIKECHUS;

- IEeJeyCTPEMIICHHOCTb B IIOMCKaX M MPUHATUU pELIEHUl, co00pa3uTeNbHOCTh U
UHTYUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHHUH; CIIOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHHIO MHpa.

K npenMeTHbIM pe3ysbTaTaM OTHOCSTCS:

- ¢(hOpMHpPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKE KaK 4acTH MHUPOBOHM KYJIbTYpbl U
MecTe MaTeMaTHKH B COBPEMEHHOM IMBUIIN3ALIMH, CIIOCO0aX ONMUCAHUS SIBICHUH pealbHOI0 MUpPa
Ha MaTeMaTUYECKOM SI3BIKE;

- c(OpPMHPOBAHHOCTh NPEACTABICHUI O MaTEeMAaTHYECKUX MOHATUSAX KaK Ba)kKHEHIINX
MaTeMaTUYECKUX MOJEISAX, O3BOJISIOIIMX ONMMUCHIBATh U U3y4aTh pa3Hble MPOLECCH U SBICHUS;
MIOHMMAHHE BO3MOKHOCTH aKCHOMAaTU4YECKOr0 MMOCTPOCHMSI MATEMaTHYECKUX TEOPUIL;

- BJIaJICHUE METOJIaMHU JI0KAa3aTeJIbCTB M JITOPUTMOB PEUICHMs, YMEHUE WX NMPUMEHSATb,
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKACHUS B XO/I€ PEILEHUS 3a1a4;

- BJIQJICHME CTaHAAPTHBIMU IpPHUEMaMU DPELIEHUS PalUOHAIBHBIX M HUPPALMOHAIBHBIX,
MIOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHH M HEPABEHCTB, MX CUCTEM;
MCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MIPOrpaMM, B TOM YHCIIE JIIsl TOMCKA MyTH PEIICHUs U
WUTIOCTPALVM PEIIECHUS] YPAaBHEHUI 1 HEPABEHCTB;

- ¢(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSAX MaTEMaTHUECKOIO aHaIN3a
U MX CBOWCTBax, BJIAJCHHE YMEHHUEM XapaKTepHU30BaTh MOBEACHUE (YHKIUI, HCIOIb30BAHUE
MOJIyYEHHBIX 3HAHUH JIJIS ONMCAHUS M aHaJIN3a peajbHbIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMHM NOHSTHUSMH O INIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOICTBaX;

- c(hOpMHUPOBAHHOCTh YMEHHUSI DPACIO3HABATH T'€OMETpUYECKHE (UTYpbl Ha dYepTexax,
MOJIEISIX U B pEalbHOM MHpE; NMPUMEHEHHE W3YYEHHBIX CBOMCTB I€OMETPUUECKUX (QUTYyp U
dbopMyI Ui peleHns TeOMETPHUECKUX 3a]1au U 3a/1a4 C MPAKTHUECKUM COAEpIKaHUEM;

- c(hOpMHUPOBAaHHOCTb MpPEJACTABICHUA O TMpoLeccax M  SBICHHUSIX, HMEIOUINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE, OCHOBHBIX
HNOHATHUAX IEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUI HAXOJUTh U OLIEHUBATh BEPOATHOCTHU
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HACTYIUICHHsI COOBITUIM B NMPOCTEUIINX MPAKTUUYECKUX CUTYAIMsIX U OCHOBHBIC XAPaKTEPUCTUKH
CIIyYaHBIX BEJIUYMH;

- BJIaJICHHE HaBbIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IPHU PEILICHUH
3ajad.

Conepxanne y4yeOHOM JUCLMIUIMHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMHU
CoJiepKaTeIbHBIMU JTMHUASAMHU 00Y4YEeHUSI MaTEMaTHKe:

- anreOpanyeckas JIMHUS, BKIOYAIOLIAs CHCTEMAaTU3aLUI0 CBEACHUHN O YiClIaX; U3yuyeHHue
HOBBIX U 0000IIEHHE paHee W3YUYEHHBIX omnepanuii (BO3BEICHHE B CTEIIEHb, N3BJICUCHUE KOPHS,
J0rapu(pMUpPOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U 00paTHBIE K HUM); U3y4YEHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKEHUH M (POPMYI; COBEPIICHCTBOBAHUE IPAKTHUYECKUX HABBIKOB W
BBIUUCIIUTENLHON KYJIbTYphl, PAaCIIMPEHUE U COBEPLICHCTBOBAHME aNreOpandeckoro ammnapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIIKOJIE, U €r0 NMPHUMEHEHHE K PEIICHUI0 MaTeMaTHYeCKUX M
NPUKJIAJIHBIX 3a/1a4;

- TEOPETUKO-(PYHKLMOHAJIbHAS JIMHUSA, BKJIIOYAIOIIAs CHUCTEMATU3allMI0 M PACLIMPEHUE
CBe/IeHUI 0 (PYHKIUAX, COBEPLUICHCTBOBaHNUE TpapUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UAeSIMM M METOJaMU MaTEeMaTHYeCKOro aHajiu3a B O0bEME, IO3BOJISIIOIIEM HCCIIEI0BaTh
JJIEMEHTapHble (YHKLUMU M pellaTh MpocTeilliue reoMerpudeckue, (U3MUECKUEe U Jpyrue
IIPUKIIAIHBIE 33]1a4H;

- JIMHUS YpPAaBHEHUI M HEpPaBEHCTB, OCHOBaHHAs Ha IOCTPOCHMHM U HUCCIIEAOBAaHHU
MaTeMaTHYECKUX MOJIEJICH, IePECeKaroImascs ¢ anre0pandeckoi 1 TeOPeTHKO-(PYHKITHOHATBHOM
JUHUAMU M BKJIIOYAIOIAs pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKHM anreOpanyeckux
npeoOpa3oBaHuil sl pelIeHNs ypaBHEHUH, HEPaBEHCTB U CUCTEM; (HOPMUPOBAHHE CLIOCOOHOCTH
CTPOUTH U UCCIIE0BATh MPOCTEHIIINE MaTeMaTHUECKUEe MOJIENIU IPU PEILICHUH IPUKJIAHbIX 3a/1a4,
3a/1a4 U3 CMEKHBIX U CIELUAIbHBIX IUCLHUIUINH;

- TEOMETPUYECKAs IMHUS, BKJIIOUAIOLIasi HarJIsHbIE IPEACTABIECHUS O IPOCTPAHCTBEHHBIX
¢durypax 1 u3yuyeHue ux CBOMCTB, GOPMUPOBAHNE U PA3BUTHE IPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pasBUTHE CIIOCOOOB I€OMETPUUECKUX M3MEPEHHH, KOOPAUHATHOIO U BEKTOPHOI'O METOJOB JUIA
pelIeHrs MaTeMaTHYeCKUX U MPUKJIIAJIHbIX 33/1a4;

- CcTOoXacTMyecKas JIMHUS, OCHOBaHHAas Ha pa3BUTHMM KOMOMHATOPHBIX YMEHHH,
IPEJICTAaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKHUX 3aKOHOMEPHOCTSAX OKPY’KaIOILIEro MUpa.

1.4. Kommnerenuun oOyydammerocsi, (opmupyemble B pe3yJbTaTe OCBOCHUS
AUCHUAIIIHHBI

B xone wu3y4yeHHMs OUCHUIUIMHBI CTYJIEHT JOJDKEH OCBOMTH CIEAYIOLUEe o0lue U
KOMIIETEHIINH:

OK 01 BeiOupats cnocoObl pemieHus 3aaad Mpo(eccHOHAIbHON JesITeNbHOCTH,
IIPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM

OK 02 OcymiecTBiaTh MOUCK, aHATU3 U MHTEPIPETALNIO HHGOPMAITIH, HEOOXOAMMOH JJIst
BBITOJIHEHUS 3a/1a4 PO ECCUOHATIBHON 1EATEIbHOCTH

OK 03 IlnanupoBaTh M peain30BbIBaTh COOCTBEHHOE MPOPECCHOHATBHOE U JTUUYHOCTHOE
pa3BUTHE.

OK 04 PabGorath B KOJJIEKTHBE M KOMaHJE, 3(PQPEKTUBHO B3aWMOJAEHUCTBOBATH C
KOJJIETaMH, PYKOBOJICTBOM, KJIMEHTAMHU.

OK 05 OcymiecTBisTe yCTHYHO M NMHCBbMEHHYKO KOMMYHHKAIMIO HAa TOCYIapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMANBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06 [IlposBiATE TIpaxAaHCKO-IATPUOTUYECKYIO TO3ULHUI0, JIEMOHCTPUPOBATh
OCO3HAHHOE MOBE/IEHUE HAa OCHOBE TPAIMIIMOHHBIX O0IIEYEeTIOBEYECKHX [IEHHOCTEH.

OK 07 ConelicTBOBaTh COXpPaHEHHUIO OKPYKAIOUIEH Cpelbl, PeCypcocOepexeHuIo,
3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYAIUSX.

OK 09 MHcnonb3oBaTh HWHGOPMAIIMOHHBIE TEXHOJOTUM B  MPOeCcCHOHATHHOM
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NESITETbHOCTH.
OK 10 Ilomb3oBarhcsi MpOQecCHOHANBHON TOKYMEHTalMel Ha TroCylapCTBEHHOM U
MHOCTPAHHOM SI3bIKE.
OK 11 IInanupoBats npeanpuHUMATEIbCKYIO IEATEIBHOCTD B PO eCcCHOHANBHOI cdepe.

1.6. Koiu4ecTBO 4acoB HA OCBOEHHE TPOTrPAMMBI:

- MAaKCUMaJILHOM yueOHOU Harpy3ku oOydatomerocs — 324 yaca, B TOM YHUCJIE!
- 00s13aTENIbHON ayqUTOPHOU yueOHON Harpy3ku oOyuatomierocs: — 302 gaca;

- IPOMEXYTOYHAas aTTecTauus — 22 yaca.



2. CTPYKTYPA U COJEP) KAHUE OBPA3OBATEJBHOM U
BOCIHHUTATEJIBHOM JEATEJHbHOCTH IO PEAJIM3AIINU YYEBHON
JUCIHHAIIINHBI
I1JI.0O1 MATEMATHUKA
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI YU4eOHO#l padoThI

TpynoeMKocTh Oo0bem Cemectp | CemecTp
(yueOHas1 Harpy3Ka o0y4arouerocsi) o0pa3oBaTebHOM 1 2
MPOrpaMmbl, Yac.

Oo0s3aTesIbHAs AyIMTOPHAs yueOHAs HArpPy3Ka: 302 156 126
B TOM YHCIIE:
teopetndeckue 3ausTus (JI) 92 60 32
npaktuueckue 3ansatus (113) 210 152 58
CamocrositesbHas padora odyuyarwummxcs (CPC) - - 10
KoHncyabTanuu - - -
dopMa NpOMEKYTOUHON aTTECTAlMU: 3K3aMEH B 1- 22 12 10
OM U 2-0M ceMecTpax
OO0umas Tpy10eMKOCTh 324 174 150




2.2. TemaTnueckuii miiad y4eOHoi aucuuniaunsl I1J1 01 MaremaTuka

Ind Makc. KoJsinyecTBO yacoB
yuyeOHast
Ne | puNe CamocrosiTesibHas
HanmenoBanue Tem HArpy3ka Ha Teopernueckue IpakTHyeckune
n/n | 3aHAT pabora
CTY/JEHTA, 3aHATHSA 3aHATHUSA
us yac. 00y4yarmuxcs
Beenenue
Marematrka B HayKe, TEXHUKE,
SKOHOMHKE, UH(POPMAITMOHHBIX
TEXHOJIOTHSIX U IPAKTUYECKOU
71 | AesrenbrocTH. Lenu u 3axa4u 2 2
M3Yy4YEHUs1 MaTEMaTUKHU IIPU OCBOCHUU
npodeccuit CI1O u cnennanbHOCTEN
CIIO.
Paznen 1. Anreopa
JlencTBUTENbHBIE YHCTa.
JI2 | IlpubnuxeHHbIE BBIUMCIICHUS u 2 2
BBIYHCIIUTEIIbHBIE CPEJICTBA.
31 JletictBus Hajg OOBIKHOBEHHBIMH U 2 2
JECATHUHBIMH TPOOSMHU.
Apudmernueckue JNENUCTBUSA HaJ
3p | HeaMu. HaX?xcneHHe a0COIOTHOM u 2 2
OTHOCHUTEIIbHOM MOTPEIIHOCTEH
BBIYMCIICHH.
133 IIpouentsl. OCHOBHBIE 3aJaud  Ha 2 9
MPOLICHTBHI.
Anrebpanueckue npeoOpa3oBaHus.
I134 | PackpbiTre CKOOOK. Dopmysl 2 2
COKPAILIEHHOTO0 YMHOXEHHUSI.
1135 | JIuneiiHble ypaBHEHUS M HEPABEHCTBA. 2 2




Pemienue KBaJpaTHBIX YpaBHEHUU U

7. [136
HEPaBEHCTB.
[TonsiTue KOMILJIEKCHOTO YHUCIIA.
8. JI3 JleicTBUS HaJ KOMIIJIEKCHBIMM YUCIAMU
B ajreOpanveckoit hopme.
I'eomerpuueckas WHTEpIpETALNS
9 137 KOMIUIEKCHBIX uMcen. JlelcTBUs Hax
KOMILIEKCHBIMH YUCIAMHU B
anredpandeckoit popme.
10 138 HetictBus HaJ KOMILJIEKCHBIMU
YUCJIaMH.
11. 1139 | KontponbHas pabora Nel.
Crenens ¢ palmoHAIbHBIM TTOKa3aTelieM
12. Jl4 | ¥ ee cBoiictBa. KopeHb N-oii creneHu u3
YHUCia U €r0 CBOMCTBA.
Jlorapupm uymcna. JlecaTUUHbIE U
HaTypayibHble Jorapu¢pmbl. CBoiicTBa
13. JI5 | norapudmos. OcHOBHBIE
norapu(MUIECKUE TOXKIECTBA.
JleWicTBus HajJ CTENEHSAMH C LEJIBIM M
14. 1310 | garypanenbiM mOKa3aTeneM.
HevictBus HaJ CTETICHSIMH c
15. II311 | panponanbHbIM MOKa3aTeneM.
16. 312 Bce nelictBus  Han  KOpHSAMH U
CTETICHSIMH.
17. [1313 | Pelienue nppanroHaibHbIX ypaBHEHUH.
Jlorapudm quCla. OcHOBHbIE
18. [1314

Jorapu(MHIECKUE TOXKIECTBA.

10




Teopembl Jorapu(pMUpOBaHUSI.

19. 315 | [Ipeobpasosanue BBIPAKECHUH, 2
coJieprKalux Jorapu@mel.
Pemenue MPOCTEUIIINUX
20. 1316 | TorapudMu4ecKux  ypaBHEHHH | 2
HEPaBEHCTB.
Pemienuii mpocTeldnx mokKa3aTeabHbIX
21. 11317 YPaBHEHUI U HEPABEHCTB. 2
Pemenune JoTapuPMHUECKUX
22. 1318 | ypaswewuit n HepaBeHCTB. 2
23, 319 | Koxrpoinbnas pabora Ne2. 2
Pa3nes 2. OcHOBbI TPMTOHOMETPHH.
Pannannoe usmepenue yrioB. CHHYC,
24. Jl¢ | KOCHHYC, TaHTEHC, KOTAHTCHC 4HCIA. 9 5
Tpuronomerpuueckue byHKIIUU
YHCIJIOBOTO apryMeHTa.
CooTHomIEHHE MEXIy TpaglyCHOH U
25. 1320 paJ:[HaHHE)fI MEpOH. Brruncnenue 5
3HAYEHUN TPUTOHOMETPUUECKHUX
(GYHKIMIA.
CooTHoIIeHHE MEXIY
26. JI7 | TPUTOHOMETPUYECKUMH  (PYHKLIMSIMHU 2 2
OJIHOTO apryMEHTa.
CooTHoIlIeHHE MEXIY
27. 3] | TPUTOHOMETpPHHIECKHMHU GyHKITUIMU 5
OJIHOTO apryMeHra.
TpuronomeTpruyecKkue TOXKAECTBA.
®opmynbl  npuBeaeHHUS. UYETHOCTH U
28. JI8 | HeueTHOCTh TPUTOHOMETPUIECKOM 2 2
byHKIMH.
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29. 19 Dopmyiibl CJIO’KCHU . dopmyJibl 5 5
JIBOMHOT'O Y MTOJIOBUHHOIO yIJIa.
ITpeoGpa3oBanue CYMMBI

30. JI10 | TpuroHoMeTpuveckux  QyHKIUH B 2 2
IIPOM3BEACHUE U HA00OPOT.
[Tepuonu4HOCTS, YETHOCTb,

3L [1322 | HEYETHOCTD, 3HAKU 2
TPUTOHOMETPUUYECKUX (YHKLUH.

32. 11323 | ®opmynbl IPUBEACHUS. 2

33. [1324 | TeopeMsl craoxKeHUs. 2

34. 325 ®opmynbl JBOMHOTO U TOJOBHHHOTO 5
yria.
[TpeoOpa3oBanue CYMMBI

35. [1326 | rpuronomerpudeckux  (GyHKOHMA B 2
POM3BEACHUE U HA00OPOT.

36. 11 OO6patHbIe TPUTOHOMETPHUECKHE 5 5
GyHKLIUH.

37. 12 Pemenue HpOCl;eI/IIHI/IX 5 5
TPUTOHOMETPUUYECKUX YPABHEHUH.

38. 327 [pocteiimme TPUTOHOMETPHUYECKHE 5
yYpaBHEHHMSL.

39. 1328 [pocteiimme TPUTOHOMETPHUYECKHUE 5
HEpPaBEHCTBA.

40. I1329 | KonTpoasHas padora Ne3 2

Paznen 3 @yHkuuu, ux cBoiicTBa U rpadgukm.
Yucnosas ¢pynkuusa. CriocoObl 3a1aHus
41. | JI13 | pyukuuun u  cBoiictBa. OOpaTHast 2 2
byHKLUS.
4. 14 IToka3zaTenbHas H norapudmuueckas 5 5

(GyHKINHU, UX CBOMCTBA U rpaduKH.
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Tpuronomerpuyeckue ¢byHK1IUY,

43. | JIIS . 2 2
CBOWCTBA U TpaduKu.
IIpocreiimne npeoOpa3oBaHus
44. | e | P peobp 5 5
rpaduKoB GYHKIUH.
45 | 1330 Haxoxnenue 06J1aCTVH OTIpeNieNIeHusT | 5
MHOX€ECTBA 3HAYE€HUH (PYHKIIMH.
[Moctpoenue rpadukoB mokazaTeabHON
46. | TI331 P pacutr . 2
1 jjorapuMuIecKor HyHKIHIA.
[TocTpoenue rpadukos
47. | m332 P ) pad 2
TPUTOHOMETPUUYECKON (DYHKLIMH.
[Ipeobpas3oBanue rpaduxos KIMH.
48. | 11333 | PeOOP pad ymxn 2
["apmMoHHMuecKue KojaeOaHusl.
49. | T1334 | KonrponwsHas pabora Ned 2
Pasznea 4 Hayajia MmareMaTn4ecKoro aHajmsa
[TocnenoBarenbHOCTH. Crioco6b1
33JIaHUS. M CBOMCTBAa  YMCIIOBBIX
50. | 7 |2 . 2 2
MOCJIEI0BATEIbHOCTEH. [Tpenen
YHCIOBOM MOCIIEI0BATEIbHOCTH.
IT J1 IIEPEMEHHOMN BEJIMYUHBI.
51. 18 | [ PeAe CPEMEHHO © 2 2
[Ipenen pyHkumn. HenpepbIBHOCTB.
Beruucnenue npenena QyHKIUM MpH X
52, [1335 | — oo. PackpeiTue HeonpeaeneHHOCTH 2
00/00.
Beraucnenne mpenena QyHKIUH MIPH X
53. [1336 | — a. PackpeiTue HeompeaeneHHOCTH 2
o/o.
ITonsatue IIPOU3BOJHOM, ee
54. JI19 | TEOMETPUYCCKHA CMBICI. Y paBHCHHE 2 2
KacaTeJIbHOHN K TpaduKy GyHKIUH.
[IpaBuia Qg epeHIMpOBaHUS:
55. JI20 | MPOM3BOMHAs,  CYMMBI,  Pa3HOCTH, 2 2

MMPOU3BCACHUA, HACTHOTIO.
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HpOI/I3BOI[HbIe OCHOBHBIX

56. JI21 | spementapubix yHKIHIL.
[Tpu3HaKK MOCTOSHCTBA, BO3pACTAHUS U
yOBbIBaHHUsA, SKCTPEMYyM, HaubOoubliee U
57. JI22 | yaumensinee 3HaueHns (yHKIHH Ha
OTpe3Ke.
58. 7123 | IIpousBoaHas ciaoxkHOM QYHKIMH.
Bropas npousBoaHas u ee pusnueckuii
50. 724 | cmbicn.  Hampasnenwe — BBIIYKJIOCTH,
TOYKH TIeperuoa.
[Tpumenenue IIPOU3BOJIHON K
MOCTPOEHUIO rpaduKoB.
60. JI25 Hudbdepenuman byHKIUY, ero
F€OMETPUYECKHUI CMBICII.
Henocpencreennoe
muddepeHIpoBaHue.
61. 11337 | Tugpdepennuposannue CJIOXKHBIX
(GyHKIUH.
I1338 | 'eomeTpuyeckuii 1 GUINIECKUN CMBICIT
NpOU3BOAHON. Pemenune 3amaHuii Ha
62. COCTaBJICHUE YPaBHEHUS KacaTeIbHOU K
rpaduky QyHKIIMH B TOUKE KaCaHUSI.
I1339 | UccnenoBanue byHKIIUN Ha
MOHOTOHHOCTb, IKCTPEMYM.
63. Haxoxnenue HanOOJIBIIErO u
HaMMEHBIIIETO 3HAYCHUST (PYHKIINH.
I1340 | IlpumeHenue MIPOU3BOHON K
64.

WCCJICTIOBAHUIO (DYHKIIHH.
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65. 11341 | KonTposbHas pabora No5 2
[TepBooOpaznas byHKIMN.
Heonpenenenuplii uWHTErpaji U €ro
66. JI26 | cpoiicraa. 2 2
HenocpencTBeHHOE HHTETPUPOBAHUE.
[TonsiTue 00 onpeneneHHOM HMHTErpae.
67. JI27 | ®opmyna Herorona-JleiiGHua. 2 2
OrnpenesieHHBIA MHTETPAl KakK TMpeent
68. J[28 | UHTErPAIBHON CyMMBbI, F€OMETPUICCKUI 2 2
CMBICJI OIIPEIEIIEHHOIO NHTErpaa.
IIpumeneHune OIIPEAECIICHHOIO
69. J[29 | UHTErpaia Uil HAXOXKICHHs IUIOIIAIN ) 2
KPUBOJIMHEHHOM TpaIleLuH.
HenocpeacrsenHoe  MHTErpupoBaHUE
70. 11342 HEONPEIETIEHHOTO UHTErpasa. 2
Boruucnenue OIIPEAEIEHHOTO
71. [1343 | uHTerpana 1o ¢opmyne HploToHa- 2
JleitOHuma.
Boruncnenue mioniaiei niockux Guryp
2. 11344 | ¢ nomousio ONpENIETICHHOT0 UHTETpaia 2
Haxoxaenue miomaaym KpuBOJIMHEHHON
73. 11345 | rpanerun, orpanndeHHo# THHISIMH 2
74. 346 | KourponbHas pabora Ne 6 2
Pa3nen S YpaBHeHUsI M HEpaBeHCTBA
PaBHOCHIIBHOCTB YpaBHEHUH,
75. JI30 | mepaBeHcTB, cucteM. PammonanbHble U 2 2

HPPAUOHAJILHBIC, TIIOKA3aTCJIbHBIC U
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TPUTOHOMETPHYECKHE ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI.

OcHOBHBIE IIPpUEMBI UX  PELICHUS
(pa3noxeHue Ha MHOXKUTEJIU, BBEJICHHUE

76. JI31 | HoBEIX ~ HEM3BECTHBIX, MOJICTAHOBKA,
rpaduIecKuii METO.).
[Toka3arenbHble M JOrapupMUUECKHUe
. JI32 | ypaBuenus u HepaBeHcTRA.
TpuronomeTpuyeckue ypaBHEHUS U
78. JI33 | nepasencraa.
OcHOBHBIE IpUEMBI peleHus
79 JI34 | TPUTOHOMETPUYECKUX  YPAaBHEHUH U
HEPaBEHCTB.
Pemenne mnokasaTenbHbIX YypaBHEHUN
80. 1347 | pasnuassive MeTogaMu.
11348 Pemenne mnoka3aTrenbHbBIX HEPABEHCTB
81. Pa3IUYHBIMU METOJAMH.
11349 Pemenne  cucreM — moka3aTeNbHBIX
82. YpaBHEHMI U HEPABEHCTB.
11350 Pemenune JorapupMHUUECKUX
83. YpaBHEHU pa3IMYHBIMU CIIOCOOAMH.
1351 Pemenue JorapupMUUECKUX
84. HEPaBEHCTB PA3JIMYHBIMU CLIOCOOAMH.
Pemenne cuctem mnorapugMuUecKux
85 1352

YpaBHEHUM.
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86.

1353

Pemenue TPUTOHOMETPUYECKUX
ypaBHEHUI 31 CHUCTEM
TPUTOHOMETPUYECKUX YPaBHEHUM.

87.

1354

MeTtonanl peuieHust
TPUTOHOMETPUYECKUX YPaBHEHUM.

88.

1355

Konrponsnas padora Ne 7

2

Pa3nesa 6 KomOnHaTOpHKA, CTATHCTHKA M TEOPHS BEPOSITHOCTEH

89.

JI35

OCHOBHBIC TOHSATHS KOMOWHATOPHKH:
pasMelnieHue, NepECTaHOBKA,
COYETaHUE.

2

2

90.

1356

[Tpocreiiine KOMOMHATOPHBIE 3aauu.
ITpaBuiio YMHOXCHMS, JIEPEBO
BapuaHTOB. IlepecTaHOBKH.

91.

1357

Br16op HECKOJIBKUX
CoueraHnusl.

9JICMCHTOB.

92.

1358

bunom HprooroHa u  TpeyroJbHUK
[Tackans.

93.

JI36

IIpeamer TeOpUU BEPOSITHOCTEH.
CoObITHS U UX KJIacCU(PUKALIHSL.
Knaccuueckoe u craTudeckoe
OIpEeIETIEHUE BEPOSITHOCTH. TeopeMbl
CJIO’KE€HHUS U YMHOKECHUS BEPOSITHOCTH.

94,

1359

Pemenue 3anau no teme: «OCHOBHBIE
TEOpeMBbI U (HOPMYIIBI TEOPHH
BEPOATHOCTH.

95.

JI37

dopmyna MOJIHOM
Dopmyna bepnyim.

BEPOSITHOCTH.
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JCB. 3akoHsl ee pacnpencsicHus.
IIpenmer MaTeMaTH4YECKON CTaTUCTUKH.
Br160opku, BBIOOPOYHBIE
pacnpeeseHusl.
Pemenne 3amadu  Ha  npuUMEHEHUE
96. [1360 | K/accu4eckoro onpeneneHus 2
BEPOSATHOCTH.
1361 Pemenue 3a1au ¢ npuMeHEHUEM TEOPEM
7. CJIOKEHHUSI U YMHOKEHHS BEPOSITHOCTEM. 2
Pemenne 3agau  Ha  NpUMEHEHHE
98. 11362 | dhopmyssr MOJHOH  BEPOATHOCTH 1 2
dbopmynsl baiteca.
Pemienne 3agau  Ha  NpUMEHEHHE
11363 ¢dopmynel  bepnymiu. JlokanpHOll U
99. UHTErpajlbHOM  TeopeM MyaBpa — 2
Jlarmacca. ®opmynsl [Tyaccona.
Pemenne 3amau  Ha  HaxoXKIeHUE
MaTeMaTHU4eCKOTo OKUJIaHMS,
: JUCIIEPCHUH, KBaJPAaTUYHBIX
OTKJIOHECHHIA.
IToctpoenue o JTAaHHBIM
pacripefieieHusi  BBIOOPKM — TOJIMIOHA
101. | TI365 | 4acTot, THCTOrpaMmy. 2
CoBMecTHBIE pacnpeeneHus
CIIy4aifHbIX BEJTMYHH.
Pa3znen 7 I'eomerpus
AKCHOMBI CTEPEOMETPUN U TPOCTENIIINE
102. JI38 2
CIeNCTBUSl W3  HUX.  B3zaumuHoe
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paclnojoXkeHue  ABYX  IpsIMBIX B
IIPOCTPAHCTBE. YTOJ MEXIY HPSMBIMHU.

103.

JI39

[TapayuieIbHOCTB IPSIMOM U INIOCKOCTH,
NapaJUIEIbHOCTD JBYX IUIOCKOCTEM.

104.

JI40

[leprieHAMKYISAPHOCTH NPAMO u
IUIOCKOCTH. B3aummHoe pacnosiokeHue
HPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
IlepnenuKynsip ¥ HaKJIOHHasA. YTOI
MEX]y MPSMOIl U MIOCKOCTBIO.

105.

JI41

Teopema o0 Tpex mNepHEeHAUKYIApAX.
JIByrpaHHbII YIOJL.
[TepnieHAUKYIAPHOCTD IBYX
IIJIOCKOCTEM.

106.

1366

Pemenue 3ama4 Ha B3aUMHOE
PacCIioJIOKECHUE IPAMBIX U INIOCKOCTEH.

107.

[1367

['eomeTpuueckue npeoOpa3zoBaHUs
IPOCTPAHCTBA: NMApAJUICIBHBIA IEPEeHOC,
CHMMETPHSI OTHOCUTEIIHHO TUIOCKOCTH.

108.

I1368

Pemenne 3amay Ha napajiCJIbHOCTb
HpﬂMOfI " IJIOCKOCTH.

109.

1369

Pemenne 3agad Ha mapajsIeNbHOCTh
JIBYX INTIOCKOCTEH.

110.

1370

Pemenne 3amad Ha HaxoXJIeHHE yIa
MEXIY NPSAMBIMHU, yTJIa MEXIY IpIMOM
U IIOCKOCTBIO.

111.

[1371

Pemienne 3agau ¢ NpUMEHEHHEM
TEOPEMBI O TPEX MEPIECHIUKYISApax.
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MHOrorpaHHuKH. [IpaBunbHBIE
MHOT'OT'PaHHUKH. IIpuzma.

112. J142 [Tapannenenunen W €ro CBOWCTBA.
HaxoxeHue miomaam noBepXHOCTH.
[Tupamupa. CpolicTBa NapajuIEIbHBIX
113. 7143 nepeceueHuil B nupamuae. Haxoxnenue
TJIOIIAAN TOBEPXHOCTH.
Pemenue 3aga4 Ha MOCTPOEHUE CEUCHUS
114. 11372 Ky0a.
Pemenue 3agau o TEMaM:
115. | 11373 | «IIpsiMoyronbHbIA  mMapasienenuney,
«ITapannenenuneny.
Pemmenue 3aga4 Ha IOCTPOEHNE CEUEHUH
116, | M1374 A P
. B MIPU3ME.
Pentenne 3agaud o teme: «IIpaBuibHas
117 1375 elIeHuE 3a/ 0 TeMe p
: paMuIa.
Pemrenue 3a1au Ha MOCTPOEHUE CEUEHUN
118, | 11376 6 p
: B NIUpaMUJIE.
Brraucienn JIEMEHTOB MPHU3MBI Ha
119 1377 €HHUEe DIIEMEHTO pu3
: MOJIEIIH.
1378 Berancinenne  2JIEMEHTOB,  IUIOIIAIH
120 3
: MOBEPXHOCTU MUPAMUJIBI.
Breraucnenue miomand IIOBEPXHOCTH
121 11379 clieHHue omIaI OBEPXHOC
. MIPU3MBEL.
122 144 IToBepxHOCTH BpAILECHUS. Teno

Bpaienus. [Hummmaap u konyc. CeueHnust
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UWJIUHAPA M KOHYCa IUIOCKOCTSIMH.
[ToBepXHOCTh HMIMHAPA U KOHYCA.

IToctpoeHue CE€UYEHHUs] UWIMHIpa |

123. | 11380 | konyca miockocTsIMH
[Tap u chepa. KacarenbHas mIocKocTh
124. 745 | ¥ coepe. Ilnomans moBepxHOCTH
chepsl.
Bbruncnenue 1iom@aan  MOBEPXHOCTH
125. | [I38] | UMIMHIpPAa M KOHyCa Ha KOHKDETHOH
MOJIEJIH.
Pemenue 3amgau no teme: «llap, cdepa,
126. | 11382 | pprypcnenne miomann TIOBEPXHOCTH
[TonsiTue o0beMa TeOMETPUUYECKOTO
127. JI46 | rena. OGbem MHOTOTPaHHUKOB.
128. 7147 | OObeM Texn BpaueHus.
Pemenue 3a1a4 Ha HaxXOXKeHUE 00bEMa
129. | II383 MPU3MBL.
84 Permenune 3aa4 Ha HaxoXAeHHE 00BEMa
130. | 1B
- IMH/IPa, KOHYCA.
1385 Pemrenue 3amau Ha HaXOXIeHUE 00BEMa
131.
MUPAMHU/IBI.
86 Pemrenue 3amau Ha HaXOXIeHUE 00BEMa
132, | 13
- nrapa.
133, | 11387 Brruncnenue 00BEMOB MIPU3MBI,

nmupaMuJibl Ha KOHKPETHBIX MOACTIAX.
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134.

11388

Brrunciaenue o00beMOB OUJIIMHApAa ¢
KOHYCa Ha KOHKpGTHOfI MOACIH.

135.

11389

Brruncnenue 1iomaan 1 o0bema Teia
CIIOXHOU KOH(UTYPALIHH.

136.

11390

KonTtponbnas pabora Ne 8

137.

JI48

[IpsimoyronbHbBIE ~ KOOpAWHATHI  Ha
IUIOCKOCTH U B MPOCTpaHCTBE. BekTopbl
HA TJIOCKOCTU U B IPOCTPAHCTBE.

138.

JI149

HevictBusa Han BekTtopamu. JledcTBus
HaJl BEKTOpAMH, 3aJaHHBIMU CBOUMH
KOOpJMHATaMHU.

139.

JI50

Mopyne BekTOpa. PaBeHCTBO BEKTOPOB.
CnoxxeHue  BEKTOPOB.  YMHOMKEHHE
BEKTOpa Ha yucno. IIpoeknus BekTropa
Ha OCb.

140.

JI51

YpaBHeHHE ~ JMHUH,  OpAMOHM U
OKPY’KHOCTH.  Pemienune  JIMHEHHBIX
YPaBHEHUN U METOJBbI UX PELICHUS.

141.

I1391

Pemenwne 3ama4y Ha HaXOXKJICHUE IJIUHBI
BEKTOpa, yrjia MeXIy BEKTOpamH,
KOOpPAMHAT TOYEK, NEISIIUX OTPE30K B
JJAHHOM  OTHOIIEHWH;  CKaJsIPHOTO,
BEKTOPHOTO u CMEIIaHHOTO
MIPOU3BEJEHUS BEKTOPOB.

142.

11392

Hcropust  pa3BUTHS ~ MaTe€MaTHKW».
Pa3paboTka u 3ammuTa HHAWBUIYAIBHBIX
IIPOEKTOB IO MATEMATHKE.
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143. VHauBUyaIbHBIC IPOCKTHI. 10 10
144, KoHncynbranuu 14
145. [TpomexyTouHas arTecTanus 18

Hroro: 324 118 164 10
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2.3. Conep:xanue yueoHoii nucunmiunbl I1J1 01 Marematuka

HanmeHnoBaHMe TeMbI

O0bém YpoBeHb
JAUCHMILTUHBI Conep:xanue
4yacos OCBOCHMS
Beenenue. Conep:kanue y4eOHOT0 MaTepuaJia OKO01-OKO07,
MaremaTHka B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAITHOHHBIX TEXHOJIOTHSIX U OKO09-OK11
IPaKTUYEeCKOH neaTenbHoCTH. Llenu u 3a1aun n3yuyeHust MaTeMaTuKU IPYU OCBOCHUHU
npodeccuii u crierpansHocTei CIIO.
Teopernueckne 3aHATHSA
1. Marematuka, €€ cBsI3b C IpyrUMU HayKaMmu. Posib MaTeMaTUKU B pa3BUTHH HAyKH. 2
Pa3nen 1. Anredopa Coaep:xanue yueOHOro MaTepuaJia OKO01-OKO07,
Pa3putue nonsarus o yucie. Apupmernyeckue AeHCTBU Hall yucaamu. [IpubamkeHHbIe OK09-OK11

3HAUEHUs] BEJIUYMH W TOTPEUTHOCTEH BBHIYUCICHHHN (aOCOTIOTHOW M OTHOCHUTEIBHOM);
CpaBHEHHME YMCJIOBBIX BbIpakeHMH. HaxoxxaeHue ommOOK B MpeoOpa3oBaHUAX U
BBIUMCIIEHUSIX (OTHOCUTCS KO BCEM ITyHKTaM IporpaMMel). [[oHsATHE KOMIUIEKCHOTO YUCIIa.
[lonsiTue KOpHSA n-l CTENEeHH, CBOWCTBA pPAAMKAJIOB, MPABWIA CPAaBHEHUSI KOPHEW.
Ompenenenne KOpHS U CBOMCTB KOpHEW. Brrunciienne u cpaBHEHHE KOPHEH, BHITIOJIHEHUE
MPUKUAKK 3HaueHus: kopHs. [IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM,
colepkammx  paaukanel. Pacuer mo  dopmymnam, coaepkKalluM — paJuKabl.
PaBHOCMIIBHOCTB BBIpa)KEHUH € paguKaiamu. Penenre nppaunoHalbHbIX ypaBHEHUM.
[lonsTHE cTeneHn C AEMCTBUTENBHBIM MOKa3zareneM. Haxok/ieHne 3Ha4eHWil CTENEeHHU.
B3auMocBsi3p KOpHSL N-ii CTENEHW M CTENeHW ¢ JApoOHBIM mokaszareneM. CBoiicTBa
creneHeid. CTemneHb C palMOHANBHBIM IMOKazareneM. lIpeoOpazoBaHue YHCIOBBIX U
OYKBEHHBIX BBIPQXKECHUH, CO/lepKaIllUX CTENEeHU. Pelenne nokas3arenbHbIX YpaBHEHUH.
[IpuMeHeHne KOpHEW M CTENEHEHd IPU BBIYMCICHWHM CpPEIHUX, JCICHUU OTpPE3Ka B
«30JIOTOM CEUCHUU.

[IpukiagHble 3aa491 HA CJIOKHBIE IPOLIEHTHI.

[IpeoOpa3oBanue BbIpaKEHUH ¢ MpUMeHEHHEM (OpMyT UM CBOMCTB CTENEHEW u
J0Tapu(MOB.
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OO6nacTu JOMYCTUMBIX 3HAYEHHMH Jorapu(MUUEecKoro BblpakeHus. Jlorapudmuueckue
YpaBHEHUS.

Teopeanecmle 3aHATHSA

1. HeﬁCTBHTeHBHBIC qucJjia. HpI/I6J'II/I)KeHI/Ie I[CI\/'ICTBI/ITCJ'IBHBIX YHUCCJI KOHCYHBIMHU
JACCATHYHBIMU I[pO6$IMI/I. HpI/I6JII/I)KeHHLIC BBIYUCJICHUSA U BBIYUCIUTCIIBHBIC CPCACTBA.

2. TloHsaTne KOMIUIEKCHOro umcia. JICHCTBUS HaJ KOMIUICKCHBIMH 4YHCIAaMH B
anredpanveckoit popme.

3. CteneHs ¢ pallMOHAIBHBIM ITOKa3aTeseM U ee cBoiicTBa. KopeHs N-oif cTeneHu U3 yuca.
CaoticTBa apu(PMETHIECKOTO KOPHS N-Oi CTEIICHHU.

4. Jlorapum umcna. [lecsatuunbie U HaTypaabHbIC JorapudMel. CBoOWCTBA JIOTapU(MOB.
OcHoBHbIE JIOTapU(MUYECKUE TOKIESCTBA.

IIpakTH4yeckue 3aHATHSA

1. JleiicTBusi HaJ OOBIKHOBEHHBIMU U JIECITUYHBIMU JIPOOSIMH.

2. Apudpmernueckue IEHCTBHS HAJ] YHCIAMH, HAXOXJAECHUE MPUOIMIKEHHBIX 3HAUYCHHUN
BEJIMYMH M MOTPEIIHOCTEeN BBIYUCIEHUN (20COIIOTHOW M OTHOCUTENIBHOM), CpaBHEHUE
YHCIIOBBIX BBIPA)KEHUH.

3. HpOI_IeHTBI. OcHoBHbBIC 3ala4y Ha IMPOLCHTHI.

4.Anrebpanueckue mpeoOpasoBaHus. Packpeitue cko6ok. Dopmynbl COKpaIeHHOTO
YMHOKEHHSI.

5. JIunelinble ypaBHEHUS U HEPABEHCTBA.

6. Pemienne kBagpaTHBIX YpaBHEHUH U HEPABEHCTB.

7. 'eomeTpuyeckas HHTEpIpeTalns KOMIUIEKCHBIX yucell. JlelcTBUs HaJl KOMITJIEKCHBIMU
YuCcIaMu B anredpandeckoi gpopme.

8. I[eﬁCTBHH HaJd KOMIIJICKCHBIMH YHCJIaMH.

9. KonrtponbHas pabora Nel

10. [eiicTBus HAl CTENIEHSIMHU C LEJBIM M HaTypajJbHbIM MTOKA3aTEIEeM.
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11. [leiicTBus HAZl CTENIEHSMHU C PALIUOHAIBHBIM [10Ka3aTeJIEM.

12. Bce neiicTBUs HaJ KOPHSAMU U CTEIICHSMH.

13. Pemenne uppanmoHaIbHBIX YPaBHCHHM.

14. Jlorapudm uncia. OCHOBHBIE JIOTapU(PMUUIECKHE TOKIECTBA.

15. Teopemsl sorapupmupoBanus. [IpeoOpazoBanue BBIpAKEHUH, COJEpIKAIINX
J0TapupMBL.

N DN N N DN

16. Pemenue npocteinx jgorapuGMUIecKuX ypaBHEHUN U HEPABEHCTB.

17. Pemenuii npocTelmx noka3areabHbIX YPaBHEHUN U HEPABEHCTB.

18. Pemenue norapuMuuecKux ypaBHEHHI U HEPABEHCTB.

19. KonTponbHas padota No 2

N[ N N DN

Pa3nen 2.
TPUTOHOMETPHHU.

OcHOBBI

Conep:xxanue yueOHOro MaTepuaJia

PannanHblli MeTOA W3MEpEHUs YIJIOB BpALIEHUsS M HX CBSI3U C IPAaJyCHOM MEpOM.
N300paskeHre YrioB BpalIeHHUs HAa OKPY)KHOCTH, COOTHECEHHE BEIMYMHBI YIila C €ro
PaCIIOJIOKEHUEM.

OnpeneneHus TPUTOHOMETPUYECKUX (DYHKIMIA A yIJIOB MOBOPOTAa M OCTPHIX YIJIOB
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA, UX B3aUMOCBSI3H.

OCHOBHBIE =~ TPUIOHOMETPUYECKHE  TOXKAECTBA  JUIA  BBIYMCIEHUS  3HAYCHUMU
TPUTOHOMETPUYECKHUX (QYHKIMM 110 0HON U3 HUX. OCHOBHbBIE (POPMYJIIBI TPUTOHOMETPHH:
(bopMyIIBI CII0KEHUS, yIBOCHHUS, TPE0OPa30BaHUs CyMMbI TPUTOHOMETPUYECKUX (YHKIIUN
B IIPOM3BEJICHUE M MpPOU3BeAeHUs B cymMMmy. [Ipumenenue ¢opMyn Hpu BBIUKCICHUH
3HAQYEHUs] TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLEHHUS €T0.

CuMMeTpusi TOYEK Ha EAMHUYHOM OKPYXHOCTH, TMpPUMEHEHHUE JUIs BbIBOJA (OpMYI
[IPUBEJCHUS.

Pemenne mno  QopmynamMm U TPUTOHOMETPHUYECKOMY  KPYry  MPOCTEHMIIUX
TPUTOHOMETPUYECKUX YPABHEHUN.

OO111ie MEeTO/Ibl PeIIEHUs] TPUTOHOMETPUYECKUX YpaBHEHUH (IIPUBEJEHUE K JIMHEHHOMY,
KBaJIpaTHOMY, METOJ PA3JI0KEHMsI HA MHOYKUTENIH, 3aMEHbl NepeMEeHHOM). Enunnunas

OKO01-OKO07,
OKO09-OK11
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OKPY>KHOCTb Y PEIICHUs IPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB.

O3HakOMJICHHE C TMOHSATHEM OOpaTHBIX TPUTOHOMEeTpuueckux (yHkuui. OnpeneneHus
apKCHHYca, apKKOCHHYCa, apKTaHTeHCA YMCIIa, U300pakeHUe Ha eIMHUYHON OKPYKHOCTH,
IIPUMEHEHHUE [IPU PEIICHUH YPAaBHEHUM.

Teoperuyeckue 3aHATHS. 14
1. Panuannoe uzmepenue yriioB. COOTHOLIEHHE MEXY TPaAyCHOW U pajuaHHON Mepoil. 2
Cunyc, KOCHHYC, TAHI'€HC, KOTaHT'€HC Yncia. Tpuronomerpuieckue GyHKIUNA YUCIOBOTO
apryMeHTa, NX 3HA4eHUe. 3HAKH

2. COOTHOIIEHHWE MEXAY TPUTOHOMETPHUYECKUMHU (QYHKIUSMH OIHOTO M TOTO XKe 2
apryMeHTa.

3. ®opmyiibl IpUBEAeHUS. YETHOCTh U HEYETHOCTh TPUTOHOMETPUYECKON (PYHKIUH. 2
4. ®opmyinsl cinoxenus. DopMyibl ABOWHOTO U MOJIOBUHHOIO YyIJa. 2
5. [IpeobpazoBaHre CyMMbI TPUTOHOMETPUUYECKUX (PYHKIUI B IPOU3BEICHUE U HA000POT. 2
6. OOpaTHble TPUTOHOMETpUYECKHE QYHKIINU. 2
7. PemieHre mpoCcTeHIIMX TPUTOHOMETPUYECKUX YPAaBHEHHH. 2
IIpakTHyeckue 3aHATHSA 20
1. Paguannoe namepenue yriaoB. COOTHOIIEHUE MEXTY TPATyCHOM U paTuaHHON MEPOH. 2
Brruncnenue 3HaueHUH TPUTOHOMETPUYECKUX (PYHKIUH.

2. CoOTHOIIEHHWE MEXAYy TPUTOHOMETPHUYECKUMH (QYHKIUSMH OIHOTO M TOTO XKe 2
aprymenTa. Jloka3zaTenbCTBa TPUTOHOMETPUUYECKUX TOXKIECTB.

3. Ilepnoau4HOCTh, YETHOCTD, HEUETHOCTD, 3HAKU TPUTOHOMETPUUYECKUX (YHKIIUH. 2
4. ®opMyIibl TPUBEICHHUS. 2
5. Teopembl CI0KEHUS. 2
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6. ®opMyIbl ABOWHOTO U TMOJIOBUHHOTO YTJIA.

7. IIpeobpazoBaHre CyMMBbI TPUTOHOMETPHUYECKUX (QYHKIIUI B IPOU3BEICHHE K HA0OOPOT.

8. [Ipocreiiye TPUrOHOMETPUYECKUE YPABHEHUSI.

9. Ilpocreiimme TPUTOHOMETPHUUECKUE HEPABEHCTBA.

10. KonTtponsHas padora Ne 3

Paznen 3. ®ynkumuwu,
CBOMCTBA U rpauKH.

Hx

Conepxxanue y4eOHOro Marepuaja

[lonsTHE TIEPEMEHHOM, 3aBUCUMOCTH MEXY IIEPEMEHHBIMU.

[lonsatue rpaduka. [lpuHammexHOCTh TOUKH Tpaduky ¢yHkuuu. OnpeneneHue Io
(bopmyie npocreifieil 3aBUCMMOCTH, BUJa ee rpaduka. Boipaxenue u3 GopmMyisl 0aHOM
MIEPEMEHHOM Yepe3 Apyrue.

Onpenenenue ¢pynkunu. O6nacTu onpeaeaeHus U 3HaueHUH QyHKIHH.

[Ipumepsbl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEM B pEaJbHBIX IpolleccaX M3 CMEXKHBIX
JUCLIUILUINH.

Jloka3zaTelbHbIE pacCyXk/I€HNs HEKOTOPBIX CBOMCTB JINHEHHOM U KBaJJpaTUYHON (YHKIIHH,
WCCIIEIOBaHMs JIMHEHHON, KyCOYHO-JTHMHEWHON, APOOHO-IMHEHHOW U KBaJIpaTUYHOU
¢byHkui, nocrpoeHne ux rpagukoB. I[loctpoeHne u ureHue rpaduKOB (QYHKIIHIM.
HccnenoBanue GyHKIMH.

CocraBnenne BUJ0B (PyHKINN IO JTaHHOMY YCJIOBHIO. 3a/1a4il Ha SKCTPEMYM.
IIpeoOpaszoBanue rpaduka GyHKIHH.

O6parnbie pynknuu. Bun u rpaduk obpatHoi (yHKIHMH, €€ 00JIacTh ONpECTICHHs 1
obnacth 3HaueHuil. [IpuMeHeHne cBOMCTB (QyHKIMH MpU UCCIEIOBAaHUM YpaBHEHHH U
pelIeHny 3a/1a4 Ha SKCTPEMYM.

[Tonsatue cnoxHol GyHKIMK. Bbruucnenne 3HadeHUN QYHKIUII 110 3HAYSHUIO apTryMEHTA.
Omnpenenenre NoJ0KeHUs TOUYKU Ha Tpaduke 1o ee KOOpAUHATaM U Hao0OopoT.

CpoiicTBa (yHKIMH NpU CpaBHEHHM 3HAa4YeHHUU cTereHeil u snorapudmos. IlocTpoenue
rpadUKOB CTEMEHHbIX U Jorapu@muueckux QyHKUMHA. PelieHue moka3aTenpHBIX H
norapu(pMUUECKUX YPAaBHEHUI U HEPABEHCTB IO U3BECTHBIM aJITOPUTMAM.

[TonsiTie HeNpephIBHOW MEPUOAMYECKON (YHKIIMM, CBOWCTBA CHHYCAa M KOCHHYCA,

OKO01-OKO07,
OKO09-OK11
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MMOCTPOCHHE UX TPAPHUKOB.

I'apmonunueckue KkonebaHHs, NPUMEPbl TI'apMOHUYECKUX KOJI€OaHMH JUId OIHUCAHUA
MPOIECCOB B (pU3HKE U APYTHX OOJIACTSIX 3HAHHIA.

[loHATHEe pa3pbIBHOW NEpUOANYECKON (YHKLMH, CBOMCTBA TaHI€HCAa M KOTaHIEHCA,
MMOCTPOCHHE UX IPaPHUKOB.

IIpumenenue CcBOMCTB (yHKUMI A7 CpaBHEHMs 3HAUEHHH TPUTOHOMETPHUYECKUX
(GyHKIUH, peleHus] TPUTOHOMETPHYECKUX YPaBHEHH.

IToctpoenue rpaukoB OOpaTHBIX TPUTOHOMETPUYECKUX (YHKLUUH U OINpelesieHUe 10
rpadukam ux cBoiicts. [IpeobpazoBanue rpadukoB.

Teopernvyeckue 3aHATHA.

1.Yucnosas ¢pynkuus. Criocoos! 3ananus GyHkun. O6IacTh onpeneneHus: 1 MHOKECTBO
3HaueHNH (yHKOMHA. MOHOTOHHOCTB, OTrPaHWYEHHOCTb, YETHOCTh, HEYETHOCTb,
nepuoIuIHOCTh GyHKIuu. OOpaTHas QyHKIUSL

2. IlokazarenbHast GyHKIINS, €€ CBOWCTBA U TpaduK.
Jlorapugmuueckas pyHKIUs, €e CBONCTBA U TpaduK.

3. TpuroHomeTrpuyeckue GyHKIMH, CBOICTBA U rpadUKH.

4. Ilpocreiimue npeoOpa3oBaHust rpa@UKOB QYHKIIMH.

IIpakTHyeckne 3aHATHA

1. Haxoxaenue obsactu onpeneneHus: (yHKIIUH.
HaxoxneHne MHOKeCTBa 3HaYeHHUH (DyHKIIUU.

N| 0O NI N

2. IlocTpoenue rpadukoB MoKa3aTeabHON QyHKIUH.
[Toctpoenue rpadukoB Jorapupmuueckoil GyHKIIH.

3. Iloctpoenue rpadukoB TpuroHomerpuueckoil ¢pynkuuu. I[IpeoOpasoBanue rpadukos
¢byukuii. lapmMoHnueckue kojaedaHus.

4. KonTponbHas paborta Ne 4
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Pazngen 4. Hauana
MaTEeMAaTHYECKOro aHaJaIn3a

Copaepxxanue yueOHOIro MaTepuasa

[TonsiTHE YKCIIOBOI MOCIIEIOBATEILHOCTH, CIIOCOOBI €€ 3a/JaHusl, BBIYMCIICHUE €€ YJICHOB.
[Ipenen nmocnenoBarenbHOCTU. BbluncieHne cymMmbl OECKOHEYHOIO YMCIOBOIO psAja Ha
npuMepe OEcKOHEYHO YObIBaroIlel reoMeTpuueckoil mporpeccuu. dopmyna CyMMBI
0eCKOHEYHO yOBIBAIOIIEH Fr€OMETPUUECKOM MPOTPECCHH.

[IpousBogHas, €€ MEXaHMYECKMH M T€OMETPUYECKUI CMBICI. AJITOPUTM BBIYUCICHUS
IPOM3BOJHOW Ha IMpUMEpPE BBIUMCIEHHUS MTHOBEHHOW CKOPOCTH M YIJIOBOTO
kodduImeHTa KacaTeIbHOW. Y paBHEHHE KacaTeIbHOU B 00IIEM BUIE.

[IpaBuna quddepeHpoBanus, TAOIUIBI TPOU3BOIHBIX IEMEHTAPHBIX (DYHKITHIA.
Teopembl 0 CBSA3M CBONCTB (PYHKIMH U TPou3BOAHON. ccnenoBanue GpyHKInU, 3a1aHHON
GopMyJIOil ¢ TIOMOIIBIO IMPOU3BOJHOW. YCTAHOBJICHHE CBS3U CBOWCTB (PYHKIHH U
npou3BogHOM 1o ux Trpadukam. [IpumeHeHHe NPOM3BOAHONW TMpPH HAXOXKICHUU
HanOOJIBIIET0, HAUMEHBIIETO 3HAYCHHS U IKCTpeMyMa (DyHKITHH

WHuterpan u neppoodpasznas. [IpaBuna Beraucienus nepsoodpasnoi. Teopema HeroToHa-
Jleitbauna. Berancnenue nepBoodpasHoit ¢pyHKiuu. Pemienne 3agad ¢ UCMOIB30BaHUEM
nepBooOpazHoit u mpou3BoAHON. [I[puMeHeHre nHTerpana A BBIYUCICHUS (PU3NIECKUX
BEJIMYMH U TUIOIIAICH.

Teopernyeckue 3aHATHS. 26
1. ITocnenoBaTensHOCTH. Croco0Os1 3aaHus u CBOICTBa YHUCIJIOBBIX 2
nocJsieioBareabHocTel. [Ipenen 4ncioBoil mocae 0BaTeNbHOCTH.

2. Ilpenen nepemenHoi BennuuHsbl. [Ipenen ¢pynkunn. HempepbsIBHOCTS. 2
3. TloHsATHE TPOU3BOIHOW, €€ TeOMETPUUYECKHH CMBICI. YpaBHEHHME KacaTelbHOH K 2
rpaduky GyHKINU.

4. TlpaBuna auddepeHIUpOBaHMS: TMPOU3BOAHASA, CYMMBI, Pa3HOCTH, IPOU3BENEHUS, 2
4aCTHOTO.

5. IIpou3BoJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI. 2
6. Ilpu3HaKW MOCTOSIHCTBA, BO3pAcTaHUs W YOBIBaHUS, JKCTPEMyM, HaWOOJbIIEe H 2

HaMMEHbIIIee 3HAaYeHUs! (PYHKIIUN Ha OTpE3Ke.

OKO01-OKO07,
OK09-OK11
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7. ITIponsBogHAS CIIOKHON (DYHKITHH.

8. Bropast mpousBogHas u ee Qu3MUecKuil cMmbici. HampaBiieHue BBITYKIOCTH, TOYKU 2
neperuoa.

9. [IpumeneHnue MPoU3BOAHOM K mocTpoeHuio rpadukoB. Juddepeniman GyHkiuu, ero 2
T€OMETPUYECKHUM CMBICIL.

10. [TepBooOpasnas pynkuuu. HeonpeneneHHbIN HHTETpall U €r0 CBONCTBA. 2
HenocpencrBeHHOE HHTETPUPOBAHUE.

11. MonsiTue 06 onpeneneHHom uHTErpane. @opmyina Hetorona-JlelOauma. 2
12. OnpeneneHHBINA HHTETPAI KaK MPeiesl HHTETPaJIbHONH CYMMBI, T€OMETPHUYECKHI CMBICIT 2
OIIpeIeIEHHOT0 UHTErpaa.

13. IIpumeHeHHe oTpeIeIeHHOr0 HHTerpaia il HaX0KACHUS TUIOMAA1 KPUBOJIMHEHHON 2
Tparenum.

14. Koncynpsranuu 6
15. Dx3amen 8
I[IpakTHyeckne 3aHATHSA 22
1. Boruncnenue npesaena GQyHKIMM IPU X — 0. PacKpbITHE HEOIPe1elIEHHOCTH 00/00. 2
2. Brruncnenue npezaena GyHKIUM pH X — a. PackpbITHe HeolpeelIeHHOCTH 0/0. 2
3. Henocpeacreennoe nuddepennnponanue. AuddepeHunpoBanme CloxxHbIX GyHKINH. 2
4. Teomerpuueckuil u (uU3MUECKUI CMBICI TNPOU3BOAHOH. Pemenuwe 3amanuii Ha 2
COCTaBJICHUE YpaBHEHHsI KacaTelIbHOW K TpaduKy (YHKIIMU B TOUYKE KacaHUsI.

5. UccnenoBanue pyHKIIMKM HA MOHOTOHHOCTb, SKCTpeMyM. Haxoxxienne HanOob1ero u 2

HAUMEHBIIIETO 3HAYCHUS (PYHKIIHH.
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6. IIlpumeHeHnne NPOU3BOAHOMN K MCCIIEIOBAHUIO (DYHKIIMH.

7. KonrponbHas paborta Ne5

8. HenocpencTBeHHOE HHTETPUPOBAHHE.

9. Beruucnenue onpezeneHHoro nvHTerpaia mno gopmyine Herotona-JleliGnuna.

10. Berurcnenue miomasiei miockux (GuUryp ¢ moMoImso OnpeeIeHHOTO HHTErpaia

11. KonrponbHas padora Ne 6

N DN DN N NN

Paznen 5. YpaBHenus wu
HEpPaBeHCTBA

Coaep:xanue yueOHOro MaTepuaJia

Kopensp anredpandeckux ypaBHEHHM, UCCIEIOBAHUS YPABHEHHUI U CUCTEM YpPaBHEHUM.
Teopuss paBHOCUIBHOCTH YypaBHEHMi, ee mnpuMeHeHus. IIpuembl mnpeoOpa3oBaHuUs
YPaBHEHUH, CTaHJAPTHBIC YPABHECHMUS.

Pemenne panmoHaNbHBIX, UPpPALMOHAIbHBIX, IOKA3aTE€IbHBIX U TPUTOHOMETPUYECKUX
YPaBHEHUU U CHUCTEM.

Hcnonb3oBanue CBOMCTB M rpadukoB (YHKUMH A7 pelieHus ypaBHeHui. Pemenue
YPaBHEHUH M CHCTEM YPAaBHEHHMH C IMOMOIIBIO IIPUEMOB Pa3IOKEHUS HA MHOKHMTEIH,
BBE/ICHUS HOBBIX HEM3BECTHBIX, MOJCTAHOBKH, IpayuuecKoro MeTo1a.

OO6mue Bompocsl penieHust HepaBeHCTB. CBolicTBa U rpaduKoB QYHKIUN NIPU pelIeHun
HEpaBeHCTB. PemeHue HEpPaBEeHCTB M CUCTEM  HepaBeHCTB. [cmoisb3oBanue
MaTeMaTHYeCKUX METO/I0B JIJIsl pEIICHUs COJIEpKaTeIbHbBIX 33/1a4 U3 Pa3JINYHBIX 00JacTel
HAayKU U pakTUKU. MIHTepIpeTupoBaHue pe3yabTaToOB ¢ y4ETOM PEAIbHBIX OTPAHUYECHHN.

TeopeTuveckue 3aHATHS

10

1. PaBHOCHJIBHOCTH ypaBHeHHfI, HCEPaBCHCTB, CUCTCM. PaI_II/IOHaJ'ILHBIC U UppalOHAJIbHBIC,
IMMOKAa3aTCJIbHBIC U TPUT'OHOMETPHUICCKUEC YPAaBHCHH A, HCPABCHCTBA U CUCTEMEIL.

2. OcHOBHBIE MNpUEMBI UX PEIICHUA (pasnoxceHne Ha MHOXUTCIIM, BBCACHUEC HOBBIX
HCHU3BCCTHBIX, ITOJACTAHOBKA, Tpa(l)I/I‘-IeCKI/II\/'I MCTOI[).

3. IlokazarenbHble U orapuMuiIeckue ypaBHEHUsI 1 HEPABEHCTBA.

OKO01-OKO07,
OKO09-OK11
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4. TpUroHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBA.

5. OCHOBHBIE NPUEMBI PEIIEHNS TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.

HpaKaneCRne 3aHATHSA

1. Penrenne nmokasaTeyIbHBIX ypaBHeHI/Iﬁ PasiInYHbIMU METOJaMU.

2. Pemienue rmokasarebHbIX HCPaBCHCTB pa3JIMYHbIMU MCTOAaMHU.

3. Pemienue cucteM mokasaTeibHBIX YPaBHEHUI U HEPABEHCTB.

4. PemieHue norapupMHUUECKUX YPaBHEHUN Pa3TMUYHBIMU CIIOCOOAMHU.

5. Pemenue norapudmMuueckux HEPaBEHCTB PA3IMYHBIMU CIIOCOOAMH.

6. Pemenne cucrem orapu)MuIeckux ypaBHEHHA.

7. PemieHne TPUTOHOMETPUYECKUX YPAaBHEHMM U CHCTEM TPUTOHOMETPUUYECKUX
YpaBHEHUM.

N N N N N N DN

8. MeTtoibl penieHust TPUrOHOMETPUYECKUX YPaBHEHUH.

N

9. KontponbHas paborta Ne 7

Pa3nen 6. KomOunaropuka,
CTATHCTMKA W  Teopusi
BepOSITHOCTEM

Conep:xxanue yueOHOro MaTepuaJia

[IpaBuia koMOuHATOpUKU. Perienne koMOMHATOPHBIX 3a7ay.

Meron mnepebopa u mpaBwio yMHOXKEHHs. OCHOBHBIE TOHSTHS KOMOWHATOPUKH:
pa3MelleHus, codyeTaHusi, nepectaHoBka. DopMynbl A UX BblUKMCIEHUA. buHOM
Hprotona, tpeyronpHuk Ilackans. 3agaun Ha HCHOJIB30BAHUE TOHATHH W TIPaBUI
koMOmHatopuku. Kiaccuueckoe ompeneneHne BEpPOSITHOCTH, CBOWCTBA BEPOSTHOCTH.
Teopema o cymme BeposTHOCTEH. BbIdrciieHne BEposSTHOCTEN COOBITHIA.

[IpeacraBnenune YUCIOBBIX JAaHHBIX U UX XapAaKTEPUCTUKH. PellieHne npakTuuecKkux 3ajia4y
Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BRIYMCICHUE UX XapaKTEPUCTHK.

Teoperuyeckue 3aHATHS

10

1. OcHoBHbIE MOHATUS KOMOWHATOPUKH: pa3MEIIeHHE, IEPeCTaHOBKa, COUETAHHE.

OK01-OKO07,
OK09-OK11
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2. Ilpenmet Teopuu BeposTHOcTeH. COOBITHS U MX KIACCHU(PUKAIIHSL.

3. Knaccuyeckoe M craTHdeckoe ONpeeseHHE BEpPOATHOCTH. TeopeMbl CIIOKEHHUS U 2
YMHOKECHUS BEPOSTHOCTH.

4. ®opmyna nosiHoi BepositHocTH. Dopmyna bepuysm. 2
5. JluckpeTHas ciiyyaiiHas BelIMYMHA. 3aKOHBI €€ PacIpeesIeHHs.

6. IlpemMeT MaTeMaTWYECKOW CTATUCTHKU. BBIOOpKH, BBIOOPOYHBIC paclpeaciicHus. 2
YucnoBble XapaKTEpUCTUKU BEIOOPKH.

IIpakTHYeckune 3aHATHA 18
1. Ilpocreiimne xkomMOuHaTOpHBIE 3afauu. [IpaBuil0 YMHOXKEHHUS U JIEPEBO BapHUAHTOB. 2
IlepecTanoBKH.

2. Bp100p HecKOJIbKUX 37eMeHTOB. CoueTaHusl. 2
3. bunom Herotona u tpeyronsHuk Ilackans. 2
4. Pemenue 3a1a4 Ha MPUMEHEHHUE KJIACCUYECKOTO ONPEETIEHUSI BEPOSTHOCTH. 2
5. Penienue 3a/1a4 ¢ IpUMEHEHHUEM TEOPEM CIIOKEHUSI U YMHOKEHUSI BEPOSITHOCTEM. 2
6. Pemenue 3aau Ha mpuMeHeHHe (GopMyJIbl TOIHOM BeposTHOCTH U (opMmyisl baiteca. 2
7. Pemienve 3anad Ha npuMeHeHue Gopmyinsl beprymm. JlokanbHOM M MHTETrpabHOM 2
Teopem Myaspa — Jlanunacca. @opmyusl Ilyaccona.

8. PemeHue 3amad Ha HAXOXKJICHHE MAaTEMaTHUECKOTO OXHIAHUS, JUCIEPCHH, 2
KBaJIpaTUYHBIX OTKJIOHEHH.

9. IlocTpoeHue 1Mo TaHHBIM pacTpeieieHus BEIOOPKH MOJTUTOHA YaCTOT, TUCTOTPAMM. 2

CoBMECTHBIE pactupCaACICHUSA CJ'Iy‘-IElfIHLIX BCJINYHH.

Pasznea 7.
I'eomerpus.

Conep:xanue yueOHOro MaTepuania

[Ipu3Haky B3aMMHOTO PacroIOKEHUS NPSAMBIX U IJI0CKocTel. OnpeneneHus, Npu3Haku U
CBOMCTBA MAapaJuUIENIbHBIX U MEPIEHIUKYISIPHBIX IJIOCKOCTEM, ABYTPAaHHBIX M JIMHEWHBIX
YIJIOB.

OKO01-OKO07,
OK09-OK11
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[TocTpoeHue yriioB Mexay HPSIMBIMH, IIPSMON U INIOCKOCTBIO, MEXY IUIOCKOCTSIMU I10
OIMCAaHUIO U PACIIO3HABAHNE UX HA MOJEIIX.

Hcnons30BaHue NpPHU3HAKOB M CBOMCTB PACIOJIOKEHHUS MPSAMBIX M IUIOCKOCTEH IIPH
pEILIeHNN 3aau.

[locTpoeHHEe M KOHCTPYMPOBAaHUE HA MOJCIAX IEPHEHAMKYJIPOB M HAKJIOHHBIX K
IJIOCKOCTH, NMPSIMBIX, MTAPAJIENBHBIX IIJIOCKOCTEH, YTII0B MEXKIY IIPSIMON U TUIOCKOCTBIO.
Pemenne 3ama4 Ha BBIYMCIIEHME T'€OMETPUYECKMX BeIW4YUH. PaccrosHMe OT TOYKH 110
IUIOCKOCTH, OT IIPSIMON JI0 INIOCKOCTH, MEXY TUNIOCKOCTSIMH, MEXKAY CKPELIMBAIOLIMMHUCS
MPSIMBIMU, MEX]y ITPOU3BOJIbHBIMU (PUTypaMH B IIPOCTPAHCTBE.

OCHOBHbBIE TEOPEMBI O PACCTOSHUAX (TEOPEMBI CYILIECTBOBAHMSI, CBOWCTBA).
N300pakeHne Ha YepTekax M MOJENSAX pacCTOSHUN. Bprumcienue paccrossHUN B
npoctpaHcTBe. [IpuMeHenue ¢Gopmyn M TeopeM IUIaHMMETPUU JUIs pEeIIeHUs 3ajad.
[TapannensHOE MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O mIoOaad OpPTOrOHAIbLHOM
IIPOEKIIUM MHOTOYTOJIbHUKA. B3aMHOE pacriosioskeHUH MPOCTPAHCTBEHHBIX QUTYP.
Onucanve M XapaKTepUCTHKA Pa3IMYHBIX BHUJOB MHOTIOIPAaHHUKOB, MEPEUHUCICHHE HX
JJIEMEHTOB U CBOWCTB.

BrinonHenue noctpoeHuit Ha U300paXKEHUAX U MOJEISX MHOTOTPaHHUKOB. Bbluncienue
JMHEWHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpALHIX.

XapakTepuCTUKU U U300paKEHUsl CEYEHMH, pa3BepTKU MHOTOTPAHHUKOB, BBIUHCIECHHE
IJI0IIAeH TOBEPXHOCTEN.

[Toctpoenne mnpocredmux ceyeHuil KyOa, MpU3Mbl, TUpaMuibl. Bunmbl cummerpuil B
IIPOCTPAHCTBE, ONPENEICHHS U CBOWCTBA. XapaKTepUCTHKAa CHUMMETPHUM TEJl BpPAILEHUS U
MHOT'OTPaHHUKOB. Pelenne 3a1a4 ¢ MCIOJIb30BaHUEM CBOMCTB CHUMMETPHU.

Tena BpaleHus, UX ONpPEACIICHNs U CBOWCTBA.

Teopema 0 cedeHMM IIapa IJIOCKOCTBIO U IUIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepHcTUKa 1 H300pakeHue TeJl BPaLleHUs, UX pa3BepTKH, ceueHus. Perienue 3anau
Ha IOCTPOECHUE CEYEHM I, BBIUUCIICHUE JITTNH, PACCTOSIHUH, YIIIOB, tutomaaeu. [Ipumenenne
CBOWCTB CUMMETPHH NPH PEIICHUH 33a]a4 Ha TeJla BPALeHUs, KOMOMHALIUIO Tell.
[Tnomans. O6beM. AkcHOMBI U CBOMCTBA. Bhruncienue miomaaen miockux Guryp.
Teopembl 0 BEIUMCIIEHUN 00BEMOB TPOCTPAHCTBEHHBIX TeJl. Brruncinenne o0beMoB.
@DopMyJIbl BBIYACICHUS IUIOIACH IOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJl BPALCHUS.
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Metoa BBIUMCIIEHUS TUIOLIAIM TTOBEPXHOCTH cepsl. 3a1aun HA BBIYMCICHHUE TUIOIMAACH
IMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL.

Bekropsl. [lexkapToBa cucTéMa KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE M0 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEN, HaX0K/I€HHE KOOPIUHAT TOYEK.

YpaBHEHHE OKPYKHOCTH, CPEPHI, IIIOCKOCTH. PaccTosiHue MEXTy TOUKAMH.

CBoiicTBa BEKTOpHBIX BeiauuMH. IIpaBuia pas3nokeHHsT BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, HAXOKCHUS KOOPAMHAT BEKTOPA B IPOCTPAHCTBE, IEUCTBUI C BEKTOPAMHU,
3a/IaHHBIMUA KOOPJAUHATAMH.

CkayisipHOE TNPOU3BEICHHE BEKTOPOB, BEKTOPHOE YypaBHEHUE MPSAMOM M IUIOCKOCTH.
Pewrenue 3aga4 Ha 1€MCTBUS ¢ BEKTOPAMH, KOOPJIAMHATHBIN METO/I, BBIYUCICHUE BETUYNH
YIJIOB M PACCTOSTHUM.

TeopeMbl cTepeOMETpUM O B3aWUMHOM pACIIOJIOXKEHUU TMPAMBIX U IUJIOCKOCTEH C
HCIOJIb30BAHUEM BEKTOPOB.

Teopernyeckue 3aHATHS 36
1. AkcuomBbl cTepeoMeTpuH U MPOCTEUIINE CIIEACTBUS U3 HUX. B3anMHOe pacnoyiokeHne 2
JBYX IPSAMBIX B IIPOCTPAHCTBE. YTOJI MEXIY IPSIMBIMHU.

2. ITapanienbHOCTh NPSAMOM U MJIIOCKOCTH, MAapaJuIeIbHOCTh JIBYX INIOCKOCTEH. 2
3. IlepneHAUKYISIPHOCTh MPSIMOM M IUIOCKOCTH. B3aumHOe pacnosiokeHue NpsMBIX U 2
IJIOCKOCTEW B mpocTpaHCcTBe. [lepneHauKynsap M HAKIOHHAs. YTOJd MEXKIy HpsIMOM U
IIJIOCKOCTBIO.

4. Teopema 0 Tpex NEPHEHIUKYIAPAX. 2
5. JIByrpannslii yros. [lepneHaukynsspHOCTb IBYX IIOCKOCTEH. 2
6. ['eomerprueckue npeoOpa3oBaHus MPOCTPAHCTBA: MapaJUIEIbHbBIN IEPEHOC, CAMMETPUS 2
OTHOCHTEJIBHO TUIOCKOCTH.

7. MHororpannuku. IIpaBuneHble MHOrorpanHuku. Ilpusma. I[lapamienenunen u ero 2

cBoiicTBa. HaxoxaeHue mionaau moBepXHOCTH.
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8. Ilmpammpma. CBoiicTBa mNapaieNbHBIX TIepecedeHHid B mnupamuae. HaxoxineHue 2
IUIOIA/IA TOBEPXHOCTH.

9. Ky6. Cummerpuu B kyoe. Ceuenus kyoa. 2
10. [ToBepxHocTh Bpamienus. Teno Bpamenus. Lununap u konyc. 2
11. Ceuenust nunuHApPa U KOHyca TIOCKOCTAMH. [[0OBEpXHOCTH MIIMHIPA U KOHYCA. 2
12. IlTap u cepa. KacarenpHas urockocTs k cdepe. [Lmomans moBepXHOCTH cephl. 2
13. IonsiTne o6bema reomerpuaeckoro tena. O0beM MHOTOTPaHHUKOB. 2
14. OGbeM TeIt BpallleHus.. 2
15. IlpsamoyronpHble KOOpAMHATHI Ha IUIOCKOCTM M B IpOCTpaHCTBE. BekTopsl Ha 2
IJIOCKOCTH M B TPOCTPAHCTBE.

16. J[letictBus Haj BekTopamMu. JleWicTBHS HAJ BEKTOpPAMH, 3aJlaHHBIMH CBOUMU 2
KOOp/IMHATaMH.

17. Monyns BekTopa. PaBeHcTBO BekTOpoB. Cli0’k€HNE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 2
grcio. [Ipoekuys BeKTopa Ha OCh.

18. YpaBHeHue TMHUM, IPSIMO U OKPY>KHOCTH. PerieHne TMHeHHBIX ypaBHEHHIA 1 METOTBI 2
UX pEILICHNUS.

IIpakTHyeckue 3aHATHSA 48
1. Pemenue 3a1a4 Ha napaieIbHOCTh IPSIMON U IJIOCKOCTH. 2
2. Penienne 3a/1a4 Ha MapauIeTbHOCTD JBYX TUIOCKOCTEH. 2
3. Pemenue 3a7a4 Ha HaXOXICHHE yIJla MEXIY NPSIMBIMH, yIiia MEXIy MpsIMON U 2
MJIOCKOCTBIO.

4. Pemenue 3a1a4 ¢ MPUMEHEHUEM TEOPEMBI O TPEX MEPHEHIUKYISIpaXx. 2
5. Pemenne 3amau no teme: «lIpsMoyronbHbli nmapamnenenunen». Pemenue 3amad mo 2

teme: «llapamnenenuneny.
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6. Pemienne 3a1a4 Ha TOCTPOCHUE CEUCHUI B TIPU3ME.

7. Pemienue 3a4a4 110 TEMC: «HpaBI/IJ'IBHaﬂ IMUupamMuiar.

8. Pemenue 3a71a4 Ha IMOCTPOCHUC CEUYCHHI B mupamMuic.

9. BeruucieHue 31eMEHTOB IPU3MBI HA MOJIEITH.

10. BeruuciaeHnue QJICMCHTOB, INIOIIaAX ITOBCPXHOCTHU ITUPAMUbI.

11. BeruuciaeHnue mjiomajiu MOBEPXHOCTHU IMTPU3MBEI.

12. BeruuciaeHnue Ijiomaay MoBEPXHOCTU HUJIIMHAPA U KOHYCa Ha KOHKpGTHOfI MOACIH.

13. Pemenue 3amay no teme: «lllap, chepa, BerUrcIeHHE TIIOIMIATN ITOBEPXHOCTH

14. Pemienue 3a1a4 Ha HAXOXKJICHUE 00ObEMa MPU3MBI.

15. Pemenue 3a1ay Ha HaxOXJAeHHE 00bEMa IMIIMHPA, KOHYCA.

16. Pemenue 3aa4 Ha HaXOXIeHHE 00BEMa TUPAMUJIBI.

17. Pemenue 3a1a4 Ha HaxOXeHHE 00BbEMa IIapa.

18. Beruncnenre 00eMOB TPU3MBI, TUPAMHIbI HA KOHKPETHBIX MOJIEIISX.

19. Beruncnenue 00beMOB IMIIHHIIPA U KOHYCa Ha KOHKPETHON MOJICIIH.

20. Brruucnenue miomaay u oobema Tena CI0KHOM KOH(UTYpaIHH.

21. KontposabHas padota Ne 8

22. Pemrenue 3ama4 Ha HAXOXKIACHHWE JUTHHBI BEKTOpPA yrila MEXIy BekTopamu. Pemenue
3a71a4 Ha HAX0KJIEHUE KOOPAUHAT TOYEK, NEISAIINUX OTPE30K B JAHHOM OTHOIIIEHUU.

23. Pemenue 3ala4 Ha HaXOXKJACHUC NJIMHBI BEKTOpA, YIila MCKAY BEKTOPaMH, KOOPJAUHAT
TOYCK, ACIIAINIUX OTPE30K B JAHHOM OTHOIIICHHWH.

24. Pemenne 3ala4 Ha HaAXOXJACHUC KOOPAHWHAT TOUYCK, ACIIAMHX OTPC30K B TAHHOM
OTHOIICHWH, CKAJIIPHOTO, BEKTOPHOI'O U CMCIIAHHOI'O IIPOU3BEACHN A BEKTOPOB.

25. HCTOpI/IH Pa3BUTHA MAaTCMAaTUKW. Pa3pa60TI<a " 3alUTa UHAWBUAYAJIIbHBIX IIPOCKTOB
110 MaT€MaTHuKe.

NINININ NN NN DNINIDN DN N N NN DN

WNHauBHUyanbHBIE TPOEKTHI

10

Koncynbranuu

14
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[Ipomexxyrounas arrecrauus

DK3aMeH

18
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3 KAJEHJAPHBIl TPA®UK BOCIUTATEJIBHOI PABOTHI 110
JUCHUIIMHE

Monyns 3. YueOHO-UCCIe10BaTeIbCKasi U HAYYHO-HCCIIEI0BATENbCKAS A TEIbHOCTD

Hara u mecro, | Hazpanue ®opma OTBETCTBEHHBIH Hoctuxenus
[IPOBECHUS MEpOIPUATUSA | IIPOBEACHHUS 00yJaromuxcs
MEpOIPUATUS

Urons 2022 «HcTopus Wnnusunyansnas | O.E. BaHoBa CdopMHUpOBaHHOCTH
Pa3sBUTHA OK. 02, 09.

[TonuTexHU4eCK | MaTEMaTHKM.

1707 komtemk | Pazpabotka w

MI'TYVY. 3allMTa

WHIUBHTyaTbH
BIX TIPOEKTOB T10
MaTeMaTHKe.

4. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI
II1 01 MATEMATHUKA

4.1. Tpe6oBaHHA K MATEPHAIbHO-TEXHHYECKOMY 00ecnedYeHHI0

Peanuzanus yaeOHON AUCIUTUIMHBI TPEOyeT HAIMYHS y4eOHOro KaOMHeTa MaTeMaTHKH.
O0opynoBanne y4e0HOro kaduHera:
- yuebHas meOenb JUIsl ayAuTopuil Ha 48 MOCAJOYHBIX MECT, JOCKa, pabouee MecTo
IpernojiaBaTess, CTallMOHAPHbIE HAIJIAHbIE TTOCOOUS, MPe3eHTAllMOHHbIE MaTepuabl, yueOHbIe
KHHO(DMIbMBI, CTAllMOHAPHBIE yU4eOHbIE HATJISTHBIC TOCOOMS, TAOTUIIBI 1O JUCITUTIIINHE.
Texnuveckue cpeacTBa 00y4eHHUs
- 9KpaH, MPOEKTOp, ayAHO0, BUACOANIapaTypa, OPrTEXHUKA.

4.2. UndopmanuonHoe odecrneyenne o0yueHust
Ilepeuyens yueOHBIX H31aHUI OCHOBHOM M JONOJIHUTENIbHOM JauTepaTypsl, UHTEpHET-

pecypcoB

OCHOBHBIC HCTOYHHUKHU:

1.

bammvako, M.M. Matematuka [DnekTpoHHBIN pecypc]: yueOHuk / bammakos

M.J. - Mocksa: Akanemus, 2020. - 256 c.- ObC «Akanemus» - Pexxum goctyna: https://academia-
moscow.ru/reader/?1d=477386 (nist aBTOpHU3. TTOJIH30BATENECH )
JIONOJTHUTEIbHBIE HCTOYHHUKH:
2. JlanasH, A.A. Matemaruka [DneKTpoHHBIH pecypce]: yueOHuk / A.A. JagasH. - M.:

Dopym,

2021. - 544
https://znanium.com/catalog/document?id=367814

WHTepHeT-pecypchl:

1. ru.wikipedia.org/wiki/maremarika -
COBOKYITHOCTH M 00pa3yeT MaTeMaTHUECKYI0 MOJIENb UCCIEIyeMOro o0beMa.

2. allmatematika.ru.; bumath.net - DrnemeHTapHas mMareMaTHKa HHTEPHET IIKOJI. Bce
pa3leNibl MaTeMaTUKU CpeHel MKoIbl: TeopHs u pemeHusl.

3. www.fcior.edu.ru (MupopmaninoHHble, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).

4. www.school-collection.edu.ru (Eaunas xoyuiekiuu UPPOBBIX 00pa30BaTEIbHBIX

pECYpCOB).

C. -

OBC

JlaHHBII

«Znanium.com

cauT

4.3. CamocTosiTeibHasi padoTa 00y4Yarouuxcst
CamocrosTenbHas paboTa 00ydyarolMUXcs B BUJE MHIMBHIYaTbHOTO MPOEKTa BO BTOPOM

ITOKa3bIBACT

Pexum  pocryna:

TEOPHUI0 B




cemecTpe.
IIpumepHbIe TEMBbI HHANBHIYAJBHBIX MPOEKTOB
1. HenpepsiBHBIE 1pOOH.
. [IpuMeHeHne CIoKHBIX MPOIEHTOB B SKOHOMUYECKUX pacueTax.
. [lapannensHO€ MPOEKTUPOBAHHE.
. Cpennue 3Ha4Y€HUS U UX TPUMEHEHUE B CTATUCTHUKE.
. BekTopHoe 3aaHue npsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
. Cro>xeHne rapMOHUYECKUX KOJICOaHUH.
. 'padmyeckoe pelnieHue ypaBHEHHI 1 HEPABEHCTB.
. [IpaBUsIbHBIE ¥ TONYNPABUIIBHBIE MHOTOIPAHHUKHU.
. Konnueckue cedenust u ux npuMeHEHHE B TEXHUKE.
10. IonsaTue quddepeHimana u ero NpuIoKeHUs.
11. CxeMbl TOBTOPHBIX UCTIbITaHUN bepHysu.
12. UccnenoBanue ypaBHEHH U HEPABEHCTB C MAPaMETPOM.

O 00 O\ L B W
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OBPA3OBATEJILHOM 1
BOCIIMTATEJLHOM JEATEJBHOCTH IO PEAJIM3AIIMA YYEEHOM

TACIATLITAHBI

.01 MATEMATHUKA

PesyabTaThl 00yyeHus

Kpurepun onenkn

MeToabl OLIEHKH

DopMupyeMble YMEHUSA .

- BBITIOJIHATH apupMeTHIECKHE
JEeHCTBUS HaAJI 4YHCIaMH, CcodeTas
YCTHBIE W  TIMCbMEHHbBIC IIPUEMBI;

HaxXoAUTh MNPHOIMIKEHHbIE 3HAYEHUS
BEJIMYMH M TOTPEIIHOCTH BBIYUCICHUN
(abcomroTHasT W OTHOCHUTEINIbHAs),
CpaBHUBATH YHCIIOBHIC BHIPAKCHUS;

- HaXOJUTh 3HAUCHHS KOPHS, CTEICHH,
norapudma, TPUTOHOMETPUUYECKUX
BBIpQ)KCHUI HAa OCHOBE OIpEIesICHUS,
UCHONb3ys  HOpU  HEOOXOAMMOCTHU
MHCTPYMEHTAJIbHbIE CpPEe/CTBA;
MOJIb30BATHCS MPUOIMIKEHHON OLICHKOM
IIPU IPAKTUYECKUX pacueTax;

- BBIITOJIHATh npeodpazoBaHus
BBIpQKCHUH, TPUMEHSIE  (OPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAaMH CTeIEHE,
norapuMoB,  TPUTOHOMETPUUECKHUX
GbyHKIH;

- HCIIOJIb30BaTh  IMPHOOpPETEHHBIE
3HaHUSI W YMEHHA B TPAKTHUYECKOU
NesITeIbHOCTH U TIOBCETHEBHON XKU3HMU:
JUIS IPAaKTUYECKUX PacyeToB IO
(dbopMynaM, BKItouasi GopMyIibl,
coJiepKallye CTeNeHu, paJuKabl,
norapumMbl ¥ TPUTOHOMETPHUECKUE
(GyHKLINHU, UCTIONB3YSI TPH
HE00XO0JIMMOCTH CIIPABOYHbBIE
MaTepHalbl U mpocTeiiune
BBIUUCIIUTENILHBIC YCTPOICTBA

OreHKa «OTJIIMYHOY BBICTABIISETCS
oOyyJaromemMycsi, €ciii OH ITyOOKO
YU TPOYHO YCBOWJ MPOTPAMMHBIN
Marepuai Kypca, UCUEpIIbIBAOIIE,
IIOCJIEIOBATENBHO, YETKO "
JIOTHYECKH CTPOMHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATH TEOPHUIO C
NPaKTUKOM, CBOOOJTHO
CIpaBisieTcss C 3agadyaMH |
BOIPOCAMH, HE 3aTPYAHSIETCS C
OTBETaMU TIPH  BHJIOM3MCHEHUU

3a7aHui, HpaBUIBHO
00OCHOBBIBAET MIPUHSTHIE
perieHus, BIIaJICET
PaSHOCTOPOHHUMHU HABBIKAMH H
pueMaMH BBITIOJTHEHHS

IMPAaKTUYCCKHUX 3aJ1a4,

OIICHKA «XOpOIIO» BBICTABIISIETCS
oOyyJaromiemMycsi, €ciii OH TBEPJ0
3HAeT Marepuai Kypca, TpPaMOTHO
U 1O CYIIECTBY M3Jaraetr ero, He
JomycKas CYILIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
NpaBUILHO MIPUMEHSET
TCOPCTUUCCKHUEC TIOJIOXKCHUA IIPpU
PELICHUH MPAKTUYECKUX BOPOCOB
M 3a7a4, BJIaZeeT HEOOXOIUMBIMHA

HaBBIKaAMH u InpueMamMunu ux
BBITIOJIHEHU A,
OIICHKa «KYHOBJICTBOPUTCIIBHO»

BBICTABIISIETCS  OOydYaromeMmycs,
€ClIi OH HMEeT 3HaHUS TOIBKO
OCHOBHOTO Marepuajga, HO He
YCBOMUJI €ro JeTajiei, JOImycKaeT

HETOYHOCTH, HEJ0CTaTOYHO
IIPaBUJIbHBIE (bopMyITHPOBKH,
HapyLIEHUSs JIOTHYECKOU
IIOCJIEI0BATEIHOCTH B
W3JI0KEHUHN MIPOrPaMMHOTO
Marepuania, UCIIBITBIBACT

3aTpyJHEHUS] TPU BBIIOJIHEHUU
MIPAKTUYECKHX 33]1aY;

-BBITNIOJTHEHUE
WHJUBUTyaJIbHBIX
3aJaHnH,
-YCTHBIN u
MUCbMEHHBIN
orpoc;

-IIpOBEpKa
KOHCIIEKTA;

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
3a4€THBIX padoT.
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OLIEHKA «HEYJOBJIETBOPUTEIBHO»
BBICTaBJIISIETCS 00yUaroUeMycs,
KOTOPBIM HE 3HAET 3HAYUTEIbHON
YaCTH IPOrpaMMHOr0 MaTepuaa,
JIOITyCKA€eT CYLIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C
OOJBIINMH 3aTPYAHECHUSIMH
peuaeT NpakTUYECKUE 3a1a4u UIU
HE CIPAaBJISAETCS C HUMU
CaMOCTOATEIIBHO.

DyHKINY U TPauKHn

dopMupyeMbie YMEHUSA:

- BBIYHUCJIATH 3HAUYCHHC q)yHKLII/II/I oo
341aHHOMY 3HAQYUYCHUIO apryMCHTaA IIpU

pa3JII/I“IHI)IX CHOCO6aX 3adaHuA
(VISR
- OompeacyiiTb OCHOBHBLIC CBOﬁCTBa

YHUCIIOBBIX (PYHKIIHHA, WILTFOCTPUPOBATH
UX Ha rpadukax;

- CTPOMTh TpauKH  HM3yYCHHBIX
byHKINH, WTIOCTPUPOBATH 1o
rpaduKy CBOWCTBA  3JIEMEHTapHBIX
byHKIMIH;

-MCIIOJIb30BaTh MOHATHE (DYHKIUM Ui
ONMCAaHUsA M aHajIu3a 3aBUCHMOCTEH
BEJIMYNH;

UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS
U YMEHHUS B MIPAaKTHYECKON
JEATEIBHOCTH U IIOBCETHEBHOM JKU3HHU:
JUISL OITMCAHMSI C TOMOUIbIO (PYHKIIMI
Pa3IMYHBIX 3aBUCUMOCTEH,
MIpe/ICTaBICHUS UX TpapUUecKH,
UHTEpHpeTanuy rpaguKoB

OrneHka «OTJIIMYHOY BBICTABISETCS
o0OyyJaromiemMycsi, €Ciii OH TIyOOKO
U TPOYHO YCBOWJ IMPOTPAMMHBII
MarepHai Kypca, UCUepIIbIBAIOIIE,
MOCTIEI0BATENBHO, YEeTKO u
JIOTUYECKHA CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHUIO C
PAKTUKOM, CcBOOOJHO
COpaBisieTCs C  3a7adyaMd |
BOIIPOCAMH, HE 3aTPYAHSETCS C
OTBETaMU TMIPH BHUJIOU3MEHEHUU

3a/1aHU, [IPaBUJILHO
00OCHOBBIBAET MIPUHSATHIE
peuenus, BJIAJICET
PaSHOCTOPOHHUMHU HAaBBIKAMH H
npueMamMu BBIIIOJIHCHUS

IMPAaKTUYCCKHUX 3aJ1a4,

OIIEHKA «XOPOIIO» BBICTABIISIETCS
oOyyJaromiemMycsi, €ciii OH TBEPJ0
3HAeT Marepuan Kypca, TPaMOTHO
U 1O CYIIECTBY H3JIaraeT €ro, He
JomycKas CYILIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MPaBUIILHO MIPUMEHSET
TCOPCTUUCCKHUE TIOJTOXKCHUA IIpU
pelIeHUU TPaKTUYECKUX BOIIPOCOB
M 3a7a4, BJIaJeeT HEOOXOIUMBIMUA

HaBBIKaAMH u InpueMamMunu ux
BBITIOJIHEHU A,
OIICHKa «KYHOBJICTBOPUTCIIBHO»

BBICTABIISIETCS  OOydYaromeMmycs,
€CIi OH HMEeT 3HaHUS TOJBKO
OCHOBHOTO Marepuajga, HO He
YCBOMJI €r0 JeTajei, MOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO
[IpaBUJIbHBIE (b opMyITHPOBKH,

-BBIIIOJIHCHUC

HHIWBUAYAJIbHBIX

3aJaHuN
-YCTHBII
MHMCHbMEHHBIN
onpoc
-IIpoBEpKa
KOHCIIEKTa

n

- TCCTUPOBAHHUE,

- BBIIIOJIHCHUE

3a4€THBIX paboT.
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HapyLIECHUS JIOTUYECKOU
II0CJIEI0BATENBHOCTH B
H3JI0KEHUU IIPOrPaMMHOTIO
MaTepuaa, UCIIBITBIBAET

3aTpyJHEHUS] TP  BBIIIOJIHEHUU
IIPaKTUYECKHX 3a]1a4;

OLIEHKA «HEYJIOBJIETBOPUTEIHLHO)
BBICTaBIISIETCSl O0yUaroUeMycs,
KOTOPBIM HE 3HAET 3HAYUTEIbHON
YacTH IPOrpaMMHOr0 MaTepuaia,
JIOITyCKA€eT CYLIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C
0O0JIBIIMMHU 3aTPYTHEHUSIMU
pelaeT NpakTUIeCKue 3a1a4l WIn
HE CIIPABJISIETCS C HUMU
CaMOCTOSTEJIbHO.

Hauaja MaTeMaTH4e€CKOI0 aHAJIN3a

DopMupyeMbie YMEHHUS

- HaXOJIUTh IPOU3BO/IHBIC
AIIEMEHTAPHBIX ()YHKITHIA;
- HUCNOJIb30BaTh NPOM3BOAHYIO IS

U3Y4EeHUsT  CBOMCTB  (QyHKUUH W
MIOCTPOEHHUSI TPAPUKOB;

- IOPUMEHATH NPOU3BOAHYIO  JJA
MIPOBEJICHUS NpUOIMKEHHBIX
BBIYHCIICHU, pemaTh 3a/1a41
IIPUKJIATHOTO Xapakrepa Ha
HaXO0XJICHHE HauOOJbILIEro u

HaWMEHBIIIETO 3HAYECHUS;
- BBIUUCISATH B MPOCTEUIIUX CIIydasix
IJI0LIaIM U 00BEMBI C UCTIOIb30BAaHUEM
ONPEIEJICHHOT O UHTErpaa;
WCIIOIh30BaTh MPUOOPETECHHBIC 3HAHUS
u yMEHUs B MPaKTUYECKON
JESATEIbHOCTH U MOBCEIHEBHON JKU3HU
TUISL:

pelieHusl MPUKIAIHBIX 33434, B TOM
YUCJI€ COIMATbHO-DKOHOMUYECKUX U
¢bu3nMvecKkux, Ha HauOONbIIHE W
HaWMEHbIIINE 3HAYEHHUS, Ha
Hax0’KJICHUE CKOPOCTH M YCKOPEHHUSI.

O1neHKa «OTIMYHOY» BBICTABIISETCS
oOyuarolemMycs, €clid OH TITyO0KO
¥ TPOYHO YCBOWJI TPOTPaMMHBIN
Marepual Kypca, HCUEpIIbIBAOLIe,
[OCNIEAOBATENbHO,  YETKO |
JIOTMYECKH CTPOIMHO €ro m3jaraer,
YMEET TECHO YBS3bIBATH TEOPHIO C
NPaKTUKOM, CBOOOTHO
CrpaBisieTcss € 3aJadaMH |
BONPOCAMH, HE 3aTpyAHsSETCs C
OTBETAMH TIPH BUJIOU3MEHEHUHU

3aJaHUH, MIPaBUIBHO
000CHOBBIBAET MIPUHSTHIE
peleHus, BJaJIeeT
PaSHOCTOPOHHUMHU HAaBBIKAMH H
nprueMamMu BBITTOJIHEHUS

IMPAKTUYCCKHUX 3aJia4,

OIICHKA «XOpOIII0» BBICTABISAETCS
oOydJaromemMycsi, €clii OH TBEPJIO
3HAaeT MaTepuan Kypca, TpaMOTHO
U MO CYIIECTBY HM3JIaraeT €ro, He
JIOTTyCKast CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MIPaBUIILHO MIPUMEHSIET
TCOPCTUUCCKHUE TIOJIOXKCHUA IIpU
PEIICHUHU MMPAKTHUYCCKUX BOIIPOCOB
Y 3a7a4, BIaJeeT HEOOXOAMMBIMU
HaBbIKAMH W  [pUEeMaMH  HX
BBIITOJIHCHU A,

-BBIIIOJTHCHUEC

HHAUBUAYAJIbHBIX

3aJlaHui
-YCTHBII
MMACHBMEHHBIN
Ompoc
-IpoOBEpKa
KOHCIIEKTa

u

- TECTUPOBAHUE;

- BBIIIOJIHCHHUEC

3a4€THBIX padoT.
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OLICHKA «YIOBJIETBOPUTEIILHO
BBICTaBJIAETCS  O0ydarolemycs,
€CJIi OH HMEET 3HaHUs TOJbKO
OCHOBHOI'O Marepuajga, HO He
YCBOWJI €T0 JACTAICH, IOIyCKaeT

HETOYHOCTH, HEJOCTATOYHO
IIpaBWJIbHbIE (bopMyITHPOBKH,
HapylIeHUs JIOTUYECKOU
IIOCJIEZI0BATEIBLHOCTHU B
U3JI0KEHUHU MIPOrPaMMHOTI0
MaTepuaia, UCIIBITHIBAET

3aTPYAHCHUS TIPH  BBIIOJIHECHUHU
MPaKTUYECKUX 33]1a4;

OLIEHKA «HEYIOBJIETBOPUTEIHHOY
BBICTaBJISIETCSl 00yJarouemMycs,
KOTOPBII HE 3HACT 3HAYUTEIIHLHON
YaCTH IPOrPAaMMHOT0 MaTepHaia,
JIOTTYCKAET CYIIECTBEHHbBIE
OLIMOKHU, HEYBEPEHHO, C
0O0JIBIIMMHU 3aTPYTHEHUSIMU
penraeT NpakTHIEeCKUue 3aa4u I
HE CIPABJISIETCS C HUMHU
CaMOCTOSITEIIHHO.

YPaBHeHI/Iﬂ U HEPABCHCTBA

dopmupyemble yMEHH !

- pemarhb panroHaIbHbIE,
nokas3aTejbHble,  JorapupMHUUECKue,
TPUTOHOMETPUYECKHE YpaBHEHUS,

CBOJSIIIAECS K JINHENHBIM u
KBaJpaTHbIM, a TaKX€ aHaJOTHYHbIC
HEpPABEHCTBA U CUCTEMBI,

- HCTOJb30BaTh TpadUUECKUil METOJ
pELIeHNS] YPaBHEHU U HEPABEHCTB;

- u3o0pakaTb Ha KOOPJIWHATHOU
IUIOCKOCTH ~ pELIeHHs  ypaBHEHUil,
HCPaBCHCTB n CUCTEM C JABYMsI
HEU3BECTHHIMH;

- COCTaBJIATh M pEIIaTh YPaBHEHUS U
HCPaBCHCTBA, CBA3BIBAIOIIINE

HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B
TOM 4YHCJI€ TPUKIAJHBIX) 3a7adax.
WCIIOIh30BaTh MPUOOPETECHHBIC 3HAHUS
u YMEHHUS B MPAaKTUYECKOU
NEITEILHOCTH U ITOBCEIHEBHOMN KU3HU:

JUISL  TIOCTPOSHUS ¥ HWCCIICIOBAHMS
MPOCTENIINX MaTeMaTHYeCKUX
MOJIEIEH.

OrneHka «OTIMYHOY BBICTABISETCS
oOydJaromiemMycsi, €Ciii OH TIyOOKO
U TPOYHO YCBOWJ IMPOTPAMMHBIN
MaTepHall Kypca, HCUEepIBIBAIONIE,
IIOCJIEI0BATENBHO, YEeTKO u
JIOTUYECKHA CTPOMHO €ro M3JIaraer,
YMEET TECHO YBSA3BIBaTh TEOPHIO C
MIPaKTUKOM, cBOOOHO
COpaBisieTCss C  3aJadyaMud |
BOTIPOCaMH, HE 3aTpyaHSETCS C
OTBETaMHU TP BHUJIOU3MEHEHUU

3aJaHNM, MPABUIBHO
000OCHOBBIBAET MIPUHSATHIE
pelIeHus, BIaJICET
Pa3HOCTOPOHHUMHU HaBbIKAMH U
HpI/IeMaMI/I BBIITOJITHCHU L

MPAKTUYECKHX 3a]1a4;
OIIEHKA «XOpOIIO» BBHICTABISIETCS
oOydJaroremMycsi, eclii OH TBEPJIO
3HAaeT MaTepuan Kypca, TpaMOTHO
W TI0 CYIIECTBY H3JIaraeT ero, He
A0ImycKasa CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC,
[IPaBUJILHO IIPUMEHSET

-BBIIIOJIHCHHUC

HHIWBUAYAJIbHBIX

3aJaHuM
-YCTHBIA H
MUCHMEHHBIN
onpoc
-IIPOBEPKA
KOHCIIEKTa

- TCCTUPOBAHMUE,

- BBIIIOJIHCHUE

3a4€THBIX paboT.
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TEOPETUYECKHUE TOJIOKCHHS TIPU
PEIICHUH TPAKTHYECKUX BOIPOCOB
¥ 3a1ad4, BiIaJeeT HEOOXOINMBIMU

HaBbIKaMH u InmpueMamMu Hux
BBIIIOJIHCHU A,
OLICHKa «YHOBJIICTBOPUTECIBHO»

BBICTABIIsIETC  O0ydYaromeMmycs,
€CIIi OH HMEET 3HaHUS TOJIBKO
OCHOBHOTO Marepuajga, HO He
YCBOWJI €ro JIeTalieil, JOoIycKaeT

HETOYHOCTH, HEJ0CTATOYHO
IIpaBUJIbHBIE (bopMyIHUpPOBKH,
HApPYLICHUS JIOTUYECKOU
MOCJIEI0BATEIbHOCTH B
W3JI0)KEHUU MIPOrPAMMHOI0
MaTtepuana, UCIIBITHIBACT

3aTPYAHCHUS TIPU  BBIOJIHEHUHU
MPaKTUYECKUX 33]1a4;

OLIEHKA «HEYJIOBJIIETBOPUTEIHLHOY
BBICTaBJISIETCSl 00yJarouemMycs,
KOTOPBII HE 3HACT 3HAYUTEIIHLHON
YacTH IPOrPaMMHOT0 MaTepHaia,
JIOTIYCKaeT CYIIECTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYTHEHUSIMU
pelIaeT mpakTUIECKUe 3a/1a4u UIH
HE CIPABJISIETCS C HUMU
CaMOCTOSITEIIHHO.

KOMBHHATOPHKA,
CTATUCTHUKA U TEOPUSI
BEPOATHOCTEU

®opMupyemble yMeHHA:

- pemarth npocTeiire KOMOMHATOPHBIE
3aJa4u METOJIOM Iiepedopa, a TaKke ¢
HCIOJIb30BAHUEM U3BECTHBIX (POPMYII;

- BBIYUCIIATH B MPOCTEHIIMX CIydasix
BEPOSITHOCTH COOBITUH Ha OCHOBE
IoJicyeTa qucia HCXO/I0B;
HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHMS
u YMEHHUS B MIPaKTUYECKON
NEeSITeIbHOCTH U TTOBCETHEBHOM JKU3HU !
JUIS  aHallu3a pealbHbIX YHCIIOBBIX
JAHHBIX, MPEJICTaBICHHBIX B BUJE
nuarpamm, rpa@ukos;

aHaJn3a uHpopMaLuu
CTaTHUCTUYECKOTO XapakTepa.

O1neHKa «OTIIMYHOY» BBICTABISIETCS
o0yyJaromemMycs, eciii OH IITyOOKO
U INPOYHO YCBOWJI NMPOTPaMMHBIN
MaTepHall Kypca, HCUEepIBIBAIONIE,
MOCJIeI0BaTENbHO, YEeTKO u
JIOTUYECKHA CTPOMHO €ro M3JIaraer,
YMEET TECHO YBA3BIBATh TEOPHIO C
MPaKTHKOM, ¢BOOOIHO
COpaBlsieTCs C  3aJadyaMud |
BOTIPOCaMH, HE 3aTpyTHSETCS C
OTBETAaMM TMPU BUJOU3MEHEHUU

3aJaHNM, MPABUIBHO
000CHOBBIBAET MIPUHSATHIE
peuIeHus, BIaJICET
Pa3HOCTOPOHHUMHU HaBbIKAMH U
npuemMamMu BBITTOJTHCHUS

MPAKTUYCCKHUX 3a4a4;

-BBIIIOJTHECHUEC

HHAUBUAYAJIbHBIX

3aJlaHui
-YCTHBII
MHUCHMCHHBIN
ompoc
-IIpOBEPKA
KOHCITIEKTa

u

- TECTUPOBAHMUE,

- BBIIIOJIHEHUE

3a4€THBIX paboT.
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OLIEHKA «XOpOIIO» BBICTABIIAETCS
oOyuarolemMycs, €ciii OH TBEpIIO
3HaeT MaTepuall Kypca, TpaMOTHO
U 10 CYIIECTBY HU3JIaraeT €ro, He

Aomyckasa CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
IIpaBHUJILHO IMPUMCHACT

TEOPETUYECKUE IOJIOKEHUS MpU
pELIEHNH IPAKTUYECKUX BOIIPOCOB
U 3aJa4, BlajeeT HeoOXOIUMBIMU
HaBBIKaAMH n npueMamMun nux
BBIITOJIHEHMS,

OLIEHKa «yZIOBJIETBOPUTEIILHO
BBICTaBJIAETCS  OOydaromemycs,
€CJIi OH HMEET 3HaHUS TOJBKO
OCHOBHOI'O Marepuaiga, HO He
YCBOWJI €T0 JACTAICH, IOIyCKaeT

HETOYHOCTH, HEJ0CTATOYHO
IpaBUJIbHBIE (bOopMyIHUpOBKH,
HApPYILICHUS JIOTUYECKOU
MOCJIEI0BATEIbHOCTH B
W3JI0)KEHUU MIPOrPAMMHOI0
MaTtepuana, UCIIBITHIBAET

3aTpyJHEHUS] TIpU  BBINOJIHEHUU
IPAKTUYECKUX 3a7ay;

OLIEHKA «HEYJIOBJIETBOPUTEIHHO)
BBICTaBIIAETCS O0yJaromemMycs,
KOTOpBIM HE 3HAET 3HAYUTEIBbHON
4acTH IPOrPaMMHOI0 MaTepuaa,
JIOTTYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OO0JIBIIMMHU 3aTPYTHEHUSIMU
pelaeT NpakTUYECKUE 3a7a4i WIH
HE CHPAaBIISETCS C HUMU
CaMOCTOSITENIBHO.

I'EOMETPUA

DopmupyeMble YMEHUS
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- pacro3HaBaTh Ha YepTeKax U MOAEIISAX
IIPOCTPAHCTBEHHBIE bopmsr;
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI € UX
OTMCAHMUSIMHU, H300PAKCHUSIMHU;

- ONUCHIBAaTh B3aUMHOE PACIOJIOKECHHE
IPSIMBIX M IUNIOCKOCTEH B IPOCTPAHCTBE,
ap2ymMeHmupo6ams c8OU CyHCOeHUs 00
9MOM PACRONIONCEHUU,

- aHAINM3MpOBaTh B  MpOCTEHIINX
CllydasgX B3aUMHOE  PpacCIOJIOKEHUE
00BEKTOB B IPOCTPAHCTBE;

- M300paxarhb OCHOBHEIE
MHOTOTPAaHHUKH M  KpYIJIbIE Tela;
BBIIOJIHATh YEPTEKU IO  YCIOBUAM
3ajau;

- cmpoums npocmetiwiue ceyenus Kyoa,
npu3mbl, NUPAMUOLL,

- pemaTh IUIAHUMETPUYECKHE U
npocTenmme CTepeOMETpUYECKUE
3ajauu Ha HAXOKICHUE
IFE€OMETPUUECKUX  BEJIWYMH  (IUIUH,
YIIIOB, IUIONIael, 00bEMOB);

- HWCIONB30BaThb  MpPHU  PEUICHUU
CTEPEOMETPUUECKUX 3a1a4
TUTAHUMETPUIECKUE (PaKThl K METOIBI;

- MIPOBOJTUTH JIOKa3aTebHbIC
paccyxJeHHs B X0/ PELIeHUs 3a/ay;
WCTIOJIB30BATh MPHOOPETEHHBIC 3HAHUS
u YMEHUS B MIPAKTUYECKON
NeSITeIbHOCTH U TIOBCETHEBHON KU3HMU:
JUIs  HMcclefnoBaHus (MOJEIMPOBAHUS)
HECJIO)KHBIX MPAKTUYECKUX CHUTyalun
Ha OCHOBE M3y4eHHBIX (OopMysl1 H
CBOMCTB puryp;

BBIUUCIICHUS] OOBEMOB U IUIOIIAACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
IpU pelIeHUH TNPAKTUUECKUX 3a7ad,

UCTONB3ys  HpU  HEOOXOAMMOCTHU
CIIPpaBOYHHUKHU u BBIYUCINTCIIBHBIC
YCTPOMICTBA.

OreHKa «OTIIMYHOY BBICTABISETCS
oOyyJaromiemMycsi, €Ciii OH TITyOOKO
YU TPOYHO YCBOWJ IMPOTPAMMHBIN
Marepuai Kypca, UCUYEpIIbIBAOIIE,
MOCJIeI0BATENBHO, YETKO "
JIOTHYECKH CTPOMHO €ro M3jaraer,
YMEET TECHO YBSI3bIBATH TEOPHUIO C
NPaKTUKOM, CBOOOTHO
COpaBisieTCss C  3ajadyaMd  u
BOIPOCAMH, HE 3aTpPYHHSIETCS C
OTBETaMHU TP  BHUJIOU3MCHEHUU

3a7aHui, HpaBUIBHO
00OCHOBBIBAET MIPUHSTHIE
perieHus, BIIaJICET
PaSHOCTOPOHHUMHU HABBIKAMH H
pueMaMH BBITIOJTHEHHS

IMMPAKTUYCCKUX 3aaa4,

OILIEHKA «XOpPOII0» BBICTABIISICTCS
oOydJarolemMycsi, eclii OH TBEPJIO
3HAeT Marepuall Kypca, rpaMOTHO
U 10 CYIIECTBY M3JIaraeT ero, He
JOIyCKast CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC,
IIpaBUJIBHO MPUMCHACT
TEOPETUYECCKHE TIOJIOKCHHS TIPH
PEIICHUHU MMPAKTHYCCKUX BOIIPOCOB
U 3aJa4, BIaJieeT HEOOXOIUMBIMU

HaBBIKaMU u npueMamMu ux
BBIITOJTHCHHU A
OIICHKa «YAOBJICTBOPUTCIIBHO»

BBICTaBJIAETCS  OOydaromemycs,
€ClIi OH HMEET 3HaHUS TOJbKO
OCHOBHOIO MaTepuana, HO He
YCBOWJI €T0 JAETAIECH, TOIMYyCKaeT

HETOYHOCTH, HEZ0CTaTOYHO
MIpaBUJIbHbBIE (GhOopMyIIUpPOBKH,
HapyLICHUs JIOTUYECKON
MOCIIE10BATEIbHOCTH B
U3JI0KEHUN IIPOrpaMMHOT0
MaTepuana, UCIIBITBIBAET

3aTPYAHEHUS] TIPU  BBINOJIHEHUU
MPaKTHYECKUX 33/1a4;

OIICHKA «HEYJIOBJIETBOPUTEIHLHO»
BBICTABJISIETCS 00yYaIOmEeMycs,
KOTOPBIM HE 3HAET 3HAUUTEIBHON
YaCTH IPOTrPAMMHOTO MaTepHaa,
JIOTYCKAeT CYLIECTBEHHbIE
OImMOKH, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYTHEHUSIMU
pelaeT NpakTUYeCKue 3a1a49u WIn

-BBIIIOJTHCHUC

HHANBHUAYAJIbHBIX

3aJlaHui
-YCTHBIN U
MHACHMCHHBIN
ompoc
-IpoBEpKa
KOHCITEKTa

- TECTUPOBAHUE;

- BBIIIOJIHCHUC

3a4€THBIX paboT.
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HC CIIPAaBJISICTCA C HUMU
CaMOCTOSATCIIBHO.

DopMupyeMble 3HAHMS .

- 3BHAUCHHUC MaTeMaTquCKOﬁ HayI(I/I JJI
pelieHus 3ajad, BO3HHUKAIOUIMX B
TEOPUHU U NPAKTUKE; MIUPOTY U B TO K€
BpEMSI OTPAaHUYCHHOCTh TPUMEHEHHUS
MaTeMaTH4YCCKUX METOAO0OB K aHam/By "
HCCJIETOBAaHHIO TPOIIECCOB U SIBICHUH B
MIPUPO/JIE U OOIIECTRE.

OneHKa «OTIIMYHOY» BBICTABIISETCS
o0yJaroneMycsi, €clu OH IIIyOOKO
U TMPOYHO YCBOWJI NMPOTPaMMHBIN
Marepuan Kypca, UCUepIBIBAIOIIE,
MOCNIeIOBATENFHO,  YeTKO U
JIOTUYECKU CTPOMHO €ro M3jaraer,
YMEET TECHO YBSI3BIBATh TEOPHUIO C
MPAKTUKOMH, CBOOOJTHO
CHpaBIseTCS C  3aJayaMd |

- YCTHBIA H
MUCHBMCHHBIN
ompoc

- NpOBEpPKa
KOHCITIEKTa

- BBITIOJTHEHHE
VHIUBUYTbHBIX
3aJaHuH.

- TECTUPOBAHUE;
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BOIIPOCAMH, HE 3aTPYIHSAETCS C
OTBETaMU IIPH BHUJIOU3MEHEHUU

3a/1aHU, [IPaBUIILHO
000CHOBBIBAET IIPUHSTHIE
peuieHus, BJIAJICET
Pa3HOCTOPOHHUMHU HaBBIKAMH U
nprueMamMu BBIINIOJIHCHUA

MPAKTUYECKUX 3ajay;

OLIEHKA «XOpOIIO» BBICTABIIAETCS
oOyuarolemMycs, €clii OH TBEpJIO
3HaeT MaTepuall Kypca, TpaMOTHO
U 10 CYIIECTBY H3JIaraer ero, He

A0ITyCKas CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,
IIpaBUJIBHO IIPUMCHACT

TEOPETUYECKHE TIOJIONKCHHS TPH
peHIeHI/II/I HpaKTI/I‘-IeCKI/IX BOHpOCOB
M 3a7ad4, BIaIeeT HEOOXOIUMBIMHU
HaBbIKAMH M [PHEMaMH  HX
BBIIIOJTHECHHUA

OILICHKA «yIIOBJICTBOPUTEIILHOY
BBICTaBJIsIeTCs  oOydaromemycs,
€CIM OH HMEET 3HaHUSA TOJIBKO
OCHOBHOTO MaTepuaia, HO He
YCBOMUJI €ro JeTajnei, JOMmycKaeT

HETOYHOCTH, HEJ0CTaTOYHO
IIPaBUJILHBIE (bopMyITMPOBKH,
HapyLIECHUS JIOTHYECKOU
I10CJIEI0OBATEIbHOCTH B
W3JI0KEHUHU IIPOTPaMMHOTO
Marepuana, UCIIBITBIBACT

3aTpyJHEHUS] TPU BBIIIOJIHEHUU
IPAKTUYECKUX 3a7ay;

OLIEHKa «HEYJIOBJIETBOPUTEIHLHOY
BBICTaBIIETCS O0yJaromemMycs,
KOTOpPBIM HE 3HAET 3HAYUTEIbHON
4acTH MIPOrPaMMHOI0 MaTepuana,
JIOTTYCKaeT CYIIECTBEHHbIE
OLIMOKH, HEYBEPEHHO, C
OO0JIBIIMMHU 3aTPYTHEHUSIMU
pelIaeT NpakTUYECKHUE 3a1a4y NN
HE CHpaBISETCs C HUMU
CaMOCTOSITENIBHO.

- BBIITIOJIHCHUC

3a4€THBIX padoT.

- 3HaYeHWE TPAKTUKH ¥ BOMPOCOB,
BO3HHUKAIOIIMX B CaMOW MaTeMaTHUKe
st GOPMHpPOBAHUS U PA3BUTHS
MaTeMaTUYeCKOW  HAyKW; HCTOPUIO
pa3BUTHS TOHATUS YHUCIA, CO3JaHUS
MaTeMaTUu4ecKoro aHaImn3a,
BO3HUKHOBEHHUS U Pa3BUTHS T€OMETPHUH.

OneHka «OTJIMYHO» BBICTABISETCS
o0yyaromemycs, eciii OH IITyOOKO
¥ TIPOYHO YCBOWJI TPOTPAMMHBIN
MaTepHual Kypca, UCUEepIbIBAIOLIE,
M0CJIEI0BATENBHO, 4ETKO u
JIOTUYECKH CTPOMHO €ro M3Jaraer,
YMEET TECHO YBA3bIBATb TEOPHIO C

- YCTHBIN H
MUCHBMCHHBIN
ompoc

- NpOBEpPKa
KOHCITEKTa

- BBIIIOJHEHHE

HHAWBUAYAJIbHBIX
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- YHUBEPCAJIbHBIM XapaKTep 3aKOHOB

JIOTUKH MaTeMaTUYECKUX
pacCyXI€HHUI, WX NPUMEHHUMOCTb BO
BCEX obracTsx YeJI0BEYECKOU
JEATEIIbHOCTH.

- BEPOSITHOCTHBIN XapakTep pa3indHbIX
IIPOLIECCOB OKPY’KAIOLIETO MUPA.

MPAKTUKOMH, CBOOOJTHO
CIpaBiIseTCs C  3aJadyaMd |
BOIPOCAaMHU, HE 3aTPYIHSCTCS C
OTBETAaMU IIPU  BUJIOU3MCHEHUU

3a/1aHU, IIPaBUIILHO
000CHOBBIBAET IIPUHATHIE
pelieHus, BJIaJEET
Pa3sHOCTOPOHHUMM HaBbIKAMU U
nprueMamMu BBIINIOJIHCHUA

MPaKTUYECKHX 33]1a4;
OIICHKA «XOPOIIO» BBICTABIISIETCS
oOyyJaromemMycsi, €clii OH TBEPJO
3HaeT Marepuaig Kypca, TPaMOTHO
U 10 CYIIECTBY HU3JIaraeT ero, He
JOTTyCKast CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC,
HpaBI/IJII)HO HpI/IMeHileT
TeOpCTI/ILIeCKI/Ie ITIOJIOKCHUS HpI/I
PEIICHUH TIPAKTUYECKUX BOIIPOCOB
M 3a1a4, BiajeeT HEOOXOIUMBIMU

HaBbIKaMH u IIpueMamMu Hux
BBITITOJTHCHHUAA
OLICHKAa «YAOBJICTBOPUTCIIBHO»

BBICTaBJIsIeTCs  oOydaromemycs,
€ClIi OH HMEeT 3HaHUS TOJBKO
OCHOBHOTO Marepuajga, HO He
YCBOMUJI €ro JeTajnei, JOMmycKaeT

HETOYHOCTH, HEJ0CTaTOYHO
IIPaBUJILHBIE (bopMyITMPOBKH,
HapyLIECHUS JIOTUYECKOU
II0CJIEI0OBATEIbHOCTH B
W3JI0KEHUHU IIPOTPaMMHOTO
Marepuana, UCIIBITBIBACT

3aTpy/IHEHUS] TIPH BBIIOJHEHUN
NpPaKTUYECKUX 3a]1a4;

OLIEHKA «HEYIOBJIETBOPUTEIHHOY
BBICTaBJISIETCSl 00yJaromemMycs,
KOTOPBIM HE 3HAET 3HAYUTEIbHON
YacTH MPOrpaMMHOI0 MaTepHara,
JIOTTyCKAEeT CYIIECTBECHHBIE
OLIMOKH, HEYBEPEHHO, C
OO0JIBIIMMHU 3aTPYTHEHUSIMU
pelaeT NpakTUYeCKHe 3aJauu iU
HE CIIPABIISETCS C HUMHA
CaMOCTOSITENIBHO.

BrimonHenue 3a4eTHBIX padoOT.

B cooTBetcTBUU ¢ ypoBHEM
BBITIOJTHEHUS 3a4€T.padOoThI:
paboTa BBITIOJIHEHA;

3aJaHuH.

- TECTHUPOBAHHUE;
- BBITIOJTHEHUE
3a4€THBIX padoT.

- YCTHBIM H
IMMChbMEHHBIN
onpoc

- MpOBEpKa
KOHCIICKTa

- BBIIIOJHCHHE
WHJIMBUIyaJIbHBIX
3aJaHUH.

- TECTUPOBAHUE;
- BBIIIOJTHEHHE
3a4€THBIX padoT.

- YCTHBII U
MHCbMEHHBIN
oIpoc

- IIpOBEpKa
KOHCIIEKTa

- BBITNIOJIHEHHE
WH/IMBUYaJIbHBIX
3alaHuM.

- TECTUPOBAHMUE;
- BBIIIOJIHEHUE
3a4€THBIX paboT.
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paboTa BBIMIOJIHEHA, HO C
OIINOKaMH;
paboTa HE BBITIOJTHEHA.
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6. ATAIITAIIAA PABOYEN ITPOT'PAMMBI YYEBHOM JUCIHUILIMHBI ITPU
OBYYEHUU NHBAJINIOB U JINIl C OI'PAHUYEHHBIMUA BO3MOKHOCTAMU
310POBbAA

Ananrtanus pabouedt mporpammbl auctuiuiabl [1/].01 MaTtematuka npoBoauTcst mpu
peanu3zanuu  aganTHBHOW  00pa3oBaTeNbHON MpOrpaMMmbl — TMPOTPaAMMBbl  MOJATOTOBKH
CIIEIMAJIUCTOB CpenHero 3BeHa 1o crenuanbHocTH 23.02.07 TexHumueckoe 0OCIyKHMBaHUE W
PEMOHT JBUTATENICH, CHCTEM U arperartoB aBTOMOOMJICH B IENsIX 00ecIedeHHsI MpaBa WHBAINIOB
U JUI C OTPaHHUYEHHBIMU BO3MOXKHOCTSMHM 3I0POBbsl Ha MOJyueHUE MpodeccrnoHalIbHOTO
oOpa3oBaHUs, CO3MaHHUA HEOOXOAMMBIX I TMOJYYCHHsS] CpPETHEro MNpodecCHOHAIBHOTO
o0pa3oBaHHs YCJOBHM, a Takke 00eCHedeHUs IOCTHXKEHUS OOYyYaloIMMHUCA WHBATUAAMU U
JUIAMH € OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBbSI  PE3YJIbTaTOB  (POPMHUPOBAHUS
MPAKTUYECKOTO OTbITA.

Oobopyooeanue yuedH020 KAOUHEMaA MAMEMAMUKU O 00YYAIOWUXCA C PA3TUYHBIMU
eUOAMU 0ZPAHUYUECHUS 300P0CbA.

OcHamenne  yd4eOHOro  KaOWMHETa  MaTeMaTHKH  JIOJDKHO — OTBEYaTh  OCOOBIM
0o0pa3oBaTeNbHBIM MOTPEOHOCTSIM OOYYAIOIIMXCS HWHBAJIWAOB M JIMIl C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710pOBbsi. KaOWHeT noimkeH OBbITh OCHAIIeH O0OpYJAOBaHHWEM W y4eOHBIMHU
MECTaMH C TEXHMUYECKHMHU CPEICTBAMHU OOy4YeHHS AJsi OOy4aroUuXcs C Pa3IMYHbIMUA BUIAMHU
OTpaHUYECHUH 310POBbSI.

Kabuner, B koTOpoM 00y4aroTcs JHIla C HAPYIICHUEM CIyXa JI0JDKEH ObITh 000pYyI0BaH
paluOKIacCOM, KOMIIBIOTEPHOM TEXHUKOW, ayAUOTEXHUKON, BHJICOTEXHHUKOH, 3JIEKTPOHHOMU
JIOCKOM, MYJIbTUMEIUHHON CUCTEMOI.

Jnst  cnaGoBunmamux OOy4aromuMxcss B KaOMHETE NPEeIyCMaTPHUBAIOTCS IPOCMOTP
yIaJeHHBIX OOBEKTOB TpU TIOMOIIM BHUICOYBEIMUYUTENCH M YHOAIEHHOTO MPOCMOTpA.
Hcnons3oBanne bpalieBCKOW KOMIBIOTEPHOW TEXHHMKH, JJEKTPOHHBIX JIYI, IPOrpaMM
HEBU3YAIBHOTO JIOCTyNMa K WHGPOpPMAIUM, TEXHUYECKHX CPEICTB MpHeMa-lepeaadn yuyeOHOn
uH(pOpMalUU B JOCTYIHBIX (opMax.

Jlnis oOyyarouuxcs ¢ HapyIIeHHEeM OIMOPHO-ABUTaTENbHOTO ammapaTa KaOMHET JOJKEeH
OBITH 00OPYIOBAH MEPEABMKHBIMU PETYIUPYEMBIMH MApTaMU ¢ UICTOYHUKOM MTUTAHUS.

BrimeykasanHoe ocHallleHHe YCTaHaBIMBAETCA B KaOMHETE MPU HATUYUU O00y4YarONINXCs
Mo aJanTHPOBAHHOW 00pa30BaTEIBLHOM MPOrpaMMe C YU4€TOM HMMEIOIIErOCs THIAa HapylIeHUN
3I0pOBbS Y 00YJaroIIerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue 00y4arOuyuxcs

Jloctyn kK MH(POPMAIIMOHHBIM M OMOIMOrpaduveckuM pecypcam, YKa3aHHBIM B M. 3.2.
paboueli mporpaMMBbl, JOJIKEH OBITH MPECTaBIEH B popMax, aJalTHUPOBAHHBIX K OTPAHHYCHUSIM
3I0pOBbsI 00YYAIOIINXCSI MHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI:

Jlyist vnn ¢ HapyIIeHUsIMH 3peHus (He MEHee OJTHOTO BUA):

- B Me4aTHOH (hopMe yBEITMYCHHBIM MIPUPTOM;

- B popMe 2JIEKTPOHHOTO JIOKYMEHTA,

- B (hopme aynnodaiina;

- B neyaTHo# ¢opMme Ha si3bike bpaiins.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

- B Ie4aTHoO (hopme;

- B hopme 2IeKTPOHHOTO TOKYMEHTA.

JIist Tv1n ¢ HapyIIeHUsSIMH OTIOPHO-JIBUTATEIHHOTO amnmapara (He MEeHee OJTHOTO BH/IA):

- B IEUaTHOH (opme;

- B (popme 37EKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.
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Jljig U1l ¢ HEPBHO-TICUXUYECKUMH HapyIIEHUSIMH (PacCTPONCTBO ayTHUECKOTO CIEKTpa,
HapyIlIeHNE ICUXUUYECKOr0 pa3BUTHsI) (HE MEHEE OJTHOTO BUA):

- HCIIOJIb30BAHKE TEKCTA C WIUTIOCTPALIUSIMU;

- MYJbTUMEIUAHBIC MaTEPHAIIbI.

Bo Bpems camocTOSTENbHON TMOATOTOBKM OOydYaromiyecss HHBAIUAbl W JIHIA C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI JIOJDKHBI OBITH OOECIEYEHBI JOCTYIOM K CETH
Nurtepner.

Dopmbl u MemoOvl KOHMPONA U OUEHKU Pe3yIbmamog 00yuenHus

[Ipumensiemble npu peanuzaiuu padoueit nporpamMmmbl qucuuruidabl [1J] 01 Maremaruka
(OpMBI 1 METO/IbI KOHTPOJISI IPOBOJASATCS C YUYETOM OTPaHHUYCHHS 310POBBsI 00YJaOLIHXCS.

[enpto TeKylIero KOHTPOJS SIBJISETCS CBOEBPEMEHHOE BBISBICHHE 3aTPYJHEHUN H
OTCTaBaHMUA OOYYAIOLIETOCS C OrPAaHHMYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbSI M BHECEHUE
KOPPEKTHUBOB B YUEOHYIO 1€ TEIBHOCTD.

@dopma HPOMEXKYTOUHOM aTTeCTallMd YCTAHABIIMBAETCA C YYETOM MHIMBUIYaTbHBIX
NCUXO(U3NUECKUX OCOOCHHOCTEH O0Oydarolmuxcsi WHBAIMIOB U JIMI C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMH 3/I0pOBbsI (YCTHO, MIMCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEPE, B (hopme
TECTUPOBAHUS U T.IL.).

[Ipu npoBeeHNM IPOMEKYTOUHON aTTecTaluy 00y4daroleMycsl IPEeJ0CTaBIsAETCS BpeMs
Ha TOJTOTOBKY K OTBETYy, yBEIMYEHHOE He Oojiee 4YeM B TpU pa3a YCTAaHOBIEHHOTO st
MOJAFOTOBKU K OTBETY O0y4arOLUMCsl, HE UMEIOLIUM OFPaHUYEHHUM B COCTOSIHUU 3/JOPOBbSI.
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7. JUCT BHECEHHBIX U3BMEHEHUI

JonosiHeHNs ¥ U3MEeHEeHUs1 B padoyeil mporpamMmme

3a / Y4eOHbIii roj

B pa6ouyto nmporpammy I1J1.01 MartemaTuka

nmo coenuanbHocTh 23.02.07 TexHuuyeckoe OOCIYKMBAHHE W DPEMOHT JBUrarelIel, CUCTEM H
arperaToB aBTOMOOMIIEH

BHOCATCA CICAYOIHNE JOMOJIHCHUA U U3MCHCHUA:

JlonoHeHUs 1 M3MEeHeHUs BHec(J1a) C.E. ®enoroBa
(moanuce) N.0. Gamunus

PabGouast mporpamMma mepecMoTpeHa W 0J00peHa Ha 3acelaHud TMPEIMETHOH (IIMKIOBOM)
KOMHUCCHH MaTeMaTUuKu, THPOPMATUKU U HHPOPMAITMOHHBIX TEXHOJIOTUN

« » 2020 r.

IIpencenarens npeIMeTHOM

(IIMKITOBO# ) KOMHCCHH O.E. Banoga
(moamuck) N.0. Gamunus
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