®EJEPAJIbHOE TOCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHO
VUPEXIEHUE BBICIIEI'O OBPA3OBAHWIA
«KAMUYATCKUH FOCY)IAPCTBEHHbIﬁ TEXHUUECKUHT VHUBEPCUTET»
(®T'BOY BO «Kamgatl ' TY»)

KOJUJTEIDK

YTBEPXJATIO
JlupeKTop KOJUIeKa

i O.B. YKmxuKuHa

«gf_?_» Z 2025 T.

PABOYAS IPOI'PAMMA L[I/ICIJ;I/IHJII/IHI)I

«MaTemMaTHKa»

IO CIIENUAATIBHOCTH:
11.02.17 «Pa3paboTKa dMeKTPOHHBIX yCTpOMCTB ¥ CHCTEMY

HeTponaBJIOBCK-KanaTCKnﬁ
2025



PaGouyas porpamMma cocTaBIeHa a ocaosarmy ®I'OC CTIO mo crenuanpHOCTH 11.02.17
«Pa3paboTka dIEeKTPOHHBIX JCTPOKCTB 1 CHCTEM ¥ yueOHOTO IIaHa ®I'BOY BO «Kamaatl TY».

/

CocTaButens pabodeH IPOTrpamMMBl S
[penogaBaTesb KOJUIeIXa % - E.IL Ilperuna

PaGouas IporpaMma paccMoTpeHa Ha 3ace/[AHNHN NeJarornIecKoro coBeTa KoUIe/Ka
TIpoToxon Ne 1 0T 28 smBaps 2025 T

3aMeCTHTENb TAPEKTOpa KomIeka o YMP E.K. KynpsBuesa




COJEPKAHUE

1. ITACITIOPT YYEBHO! JJUCLIATIMHBI «MATEMATHUKAY «...covveveeeeeererser e 4
1.1. O6acTh MPUMEHEHHS PAOOTCH TPOTPAMMBI ...eevvvreeireeaireesssreesssreesssreessssesssssessssnesssseessnsees 4
1.2. MecTto y4eOHON IUCHUIUIMHBI B CTPYKTYyp€ MPOTPaMMbl TOJITOTOBKH CIICIUATHCTOB
(6815013 (5 K Je: 1S) ¢ H RO PPRTPRTIN 4
1.3. Henu 1 3272491 U3YUCHUS JTACTIATITHHBI .....eeeuviieiteeesiteesssseesssseesssseesssseesssseesssseessneesnsneessnas 4

2. PE3VJIbTATBHI OCBOEHMSI YUEEHOI AVCTUIIAHBL. ..o, 6

3. CTPYKTYPA U COAEPXXAHUE YUEBHOU JUCHUITJIMHBL..........ccceiiiiiiiiiiiieeees 6
3.1. O06beM y4eOHOU TUCITUTIIIUHBI K BUABI YUCOHOM PAOOTBI .o.vvveeivvveeiiiieesiiiessireessireessineesineens 6
3.2. TeMaTHUYeCKHIA IJIaH U COACPIKAHUC YUCOHOU JUCTIHILITHHBL .. .co.vveerveeaneeesieesnreesieeseeesaneennes 7
3.3. [IepeueHb BOIPOCOB UTOTOBOTO KOHTPOIS BHAHMM . ..vvveerivrieessiirieessiiieeessnineeessnsnneeesssneeas 12
3.4 VIHIUBUTYAITBHBIM TIPOCKT ...cuvvveettreatreesssseessssessseeesssseessseesssseesssseessnseessssessssseessssessnssessnsees 14

4. YCJIOBUS PEAJIM3AIIVN YUYEBHOM JIACIUATIIAHDI ..o, 16
4.1. TpeOoBaHUS K MUHUMAJIbHOMY MaTEPUAIbHO-TEXHUYECKOMY OOECTICUCHHIO ......c.vvenree. 16
4.2. IHPOPMAITMOHHOE OOCCTICUCHME OOYUCHI .. ec.vveenreesreereessreessessneesseessseesseesseessneanseessnens 16

5. KOHTPOJIb 1 OLIEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOU JUCHUIIIUHEI ...18

6. JOITIOJIHEHU A U U3BMEHEHU S B PABOUYEU ITPOIPAMME ........oooiiiiiieece 20



1. MACHIOPT YYEBHOM JUCHUILINHBI <MATEMATHKA»

1.1. O6aacThr npuMeHeHHs padoueii MporpaMMbl
Pabouas nporpamma y4eOHOM TUCHMIUIMHBI «MaTeMaTrukay SBISETCS YacThbiO MPOrpam-
MBI IIOATOTOBKH CIELUAIMCTOB cpenHero 3BeHa B coorBercTBUU ¢ PI'OC mo cnenmanbHOCTH
11.02.17 «Pa3paboTka 31€KTPOHHBIX YCTPOUCTB M CUCTEM» KBAIN(UKALUSA — TEXHHUK.

1.2. MecTo y4eOHOii TMCUUIJIMHBI B CTPYKTYPe NPOrpaMMbl MOJAT0OTOBKHU CHIEIUATH-
CTOB Cpe/IHero 3BeHa
Pabouas nporpamma mo gucuuiinae «Matematuka» (YII1.14) o6s3arenbHON 4acThiO

o01ieo0pa3oBaTeabHOrO IUKIAa 00pa3oBaTenbHON mporpammbsl B cootBercTBuu ¢ OI'OC CIIO
no criermanbHocTH 11.02.17 «Pa3paboTka 3IeKTPOHHBIX YCTPOUCTB U CUCTEM.

1.3. lesu 1 3aga4u U3y4eHHUs] AUCUUIIMHBI
Conepsxkanue mporpaMMbl 00111€00pa30BaTeIbHON TUCHUILTHHBI «MaTeMaTukay Harpas-

JICHO Ha JOCTH)KEHUE PE3YJIbTaTOB €€ U3y4eHUs B cooTBeTCTBUH ¢ TpeboBanusamMu ®PI'OC COO c
yaeToM npodeccuonanbaoit HanpasiaenHoctr GI'OC CIIO, a umeHHo:

— obecnieueHre COPMUPOBAHHOCTH IMPEJICTABICHUHM O COLUMAIBHBIX, KYJIbTYPHbBIX U HC-
TOPUYECKUX (PaKTOpax CTAHOBJICHUSI MAaTEMAaTHKH;

— obecneueHne cHOPMUPOBAHHOCTH JIOTHUECKOT0, AJITOPUTMUYECKOIO M MareMaThye-
CKOI'0 MBIIIUICHHS;

— obecnieueHre cOPMHUPOBAHHOCTH YMEHUI NMPUMEHSTH MOJIyYE€HHBIEC 3HAHUS IpU pe-
LICHUU PA3JIMYHBIX 337a4;

— obecnieueHre cOpMUPOBAHHOCTHU MPEACTABICHUI 0 MaTeMaTHKE KaK 4acTH oOrieye-
JIOBEYECKOMN KYJIbTYpbl, YHUBEPCAIBHOM S3BIKE HAyKH, ITO3BOJIAIOIIEM OMMUCHIBATh U U3y4aTh pe-
aJIbHBIE NPOLIECCHI U SBJICHHUS.

ITpu ocBoennu npodeccuit CI1O u cneunansrocreit CIIO TexHMueckoro npoduis mpo-

deccronanpbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaeTcs Oosee yriayOleHHO, Kak NpoduibHas
yueOHas AUCHUMILIMHA, YYUTHIBAKOMIAs crienu(rKy OocBauBaeMbIX Mpodeccuil WM crenuanbHo-
CTEH.

3TO BI)Ipa)KaeTCH B conepmaHI/m O6y‘ICHI/I$I, KOJIMYECTBE 4aCOB, BBIJACIIIEMBIX Ha I/I3yT~IC-
HUC OTACIJIIBHBIX TEM HpOFpaMMLI, FJ'Iy6I/IHe UX OCBOCHUSA CTYJIeHTaMI/I, 061)eMe 158 xapaKTepe
MPAKTUYECKHUX 3aHSATUH, BHIaX BHEAYAUTOPHON CAaMOCTOSITENIEHON pabOThI CTY/IEHTOB.

OO0mue nenu u3ydeHus MaTeMAaTUKU TPATUIIMOHHO PEaTU3YIOTCSl B YETBHIPEX HaIpaBiie-
HUAX:

— o01ee mpeacTaBiIeHne 00 UAesIX 1 METOaX MaTeMaTHKH;

— HHTEIUIEKTYaIbHOE Pa3BUTHE;

— OBJIaACHHC HeO6XOJII/IMI)IMI/I KOHKpCTHBIMI/I 3HAHUSIMHU U YMCHI/IHMI/I;

— BOCIIMTATEJIBHOE BO3IECHCTBHE.

[Mpodunuzanus nenelr MaTeMaTUYECKOTO 00pa30BaHUs OTPaXKAETCS HA BHIOOPE MPUOPH-

TETOB B OpraHU3alllu y4eOHOW JeATenbHOCTH oOydaromuxcs. [ TeXHMYecKoro, coluaibHO-
SKOHOMHUYECKOTO Tpodmieid mpodecCHOHATBHOTO 00pa3oBaHMs BBIOOP IIEJleil cMemaeTcs B
[IParMaTu4eckoM HaIlpaBJIEHUH, NIPEeyCMaTPUBAIOLIEM YCUJICHHE U PacIIUpPEHUE MPHUKIATHOTO
XapakTepa H3y4yeHHs MaTeMaTHKH, NPEUMYIIECTBEHHOM OpHMEHTallMd Ha aJrOPUTMUYECKUN
CTHJIb TIO3HABATEIbHON JAEATEILHOCTH. /{11 T'yMaHUTApHOTO U €CTECTBEHHO-HAYYHOTO Mpoduien
npodeccuoHaIBLHOr0 00pa3oBaHusl 0ojiee XapaKTEpHBIM SIBJISETCS YCUJICHHE OOILEKYJIbTYpPHOH
COCTaBJIAIONICH Y4eOHON AUCIUIUIMHBI C OPHEHTAIMEe Ha BU3yalbHO-O0pPA3HbIM U JOTMUYECKHMA
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CTUJIM Y4eOHOM paboTHI.

N3ydyenne mareMaTuku Kak mpopuiIbHON 0011e00pa3oBaTenbHON YI4eOHOM UCIIUILTUHBL,
yUUTBIBAIONIEH cnenuduky ocBamBaeMbIX cryneHTamu npodeccuid CIIO wnmm cnenuanbHOCTH
CIIO, obecrieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX MOJXO/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,

— (opmupoBaHreM cucTeMbl y4eOHBIX 3ajjaHuid, oOecreunBaromux 3(pQeKTuBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoramieHueM CHeKTpa CTWIeH Y4eOHOH NEesSTeNbHOCTH 33 CUET COIJIACOBAHUS C Be-
JYIIMMU JESTEITbHOCTHBIMU XapaKTePUCTUKAMHU BBIOpAaHHOH Mpodeccuu / CriennaibHOCTH.

[TpodwibHas cocraBisomas OTpaXkaeTcs B TpEOOBAHMSIX K MOATOTOBKE 00yJarOIIUXCs B

qacTu:

— oOwieil cucTeMbl 3HaAHMN: cozepKaTelbHble IMPUMEpPbl MCIIOJIB30BaHMS MaTeMaThye-
CKUX UJEH U METOJIOB B MPO(ECCHOHAILHON ACATEIbHOCTH;

— YMEHUH: pa3auyuue B ypoBHE TPeOOBAHUM K CIIOKHOCTH NPUMEHSEMBIX aJITOPUTMOB;

— MPaKTUYECKOT0 MCIOJb30BaHUS IPUOOPETEHHBIX 3HAHUM U YMEHMI: UHANBUIyaJIbHO-
ro y4eOHOTO OINbITa B TOCTPOSHUH MAaTEMAaTUYECKUX MOJEIEH, BBINOJIHEHUH UCCIIEI0BATEIbCKUX
IIPOEKTOB.

Takum 00pa3oM, peanu3anus Coaep)aHus y4eOHOW AUCIUIUIMHBI OPUEHTHPYET HA TpH-

OPUTETHYIO POJIb MPOLECCYATbHBIX XapaKTEPUCTHK y4eOHOW pabOThl, 3aBUCAIIMX OT MPOQHIIL
po(hecCuOHAIBHOr0 00pa30BaHus, MMOJIYUYEHHUS OIbITa UCIIOJIb30BAHNS MAaTEMAaTUKU B COJEpIKa-
TEJIbHBIX U MPOPECCHOHATIBHO 3HAYMMBIX CUTYALUsX 110 CPaBHEHHIO C ()OPMalIbHO-YPOBHEBBIMU
pe3yAbTaTUBHBIMU XapaKTEPUCTUKAMHU O0Y4EHUSI.

Conepxanue y4eOHOW AUCIUILIUHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU COJIEp-
KaTeIbHBIMH JMHUAMHU O0Y4YEHUSI MaTeMaTHKe:

— anreOpanueckas JMHUS, BKIIOYAIOUIasi CUCTEMAaTHU3alMI0 CBEACHUN O 4Mclax; u3yde-
HUE HOBBIX M 0000IIEHHE paHee U3YyUeHHBIX omepaluii (BO3BEJEHUE B CTENEHb, U3BJICUEHUE
KOpHsI, JJorapu()MUpPOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC U O0paTHbIE K HUM); U3yye-
HHUE HOBBIX BUJIOB YHMCJIOBBIX BBIpQXKEHUH U (OPMYIT; COBEPIICHCTBOBAHUE MPAKTUUECKUX HaBbI-
KOB U BBIYMCIUTENBHOMN KYJIbTYphl, paCIIMPEHUE U COBEPILIEHCTBOBAHUE aAJIreOpandecKoro arra-
para, cOpMHUPOBAHHOI'O B OCHOBHOMH IIKOJIE, M €70 IPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U
IIPUKJIQHBIX 33]1a4;

— TEOpEeTUKO-(YHKUMOHATbHAS JIMHU, BKJIIOYAIOIIAs CUCTEMaTH3alui0 U PaclIMpeHHe
CBEJICHUM O (YHKIMIX, COBEPIICHCTBOBAHUE IpapMueCKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH
UeIMU U METOJIaMH MaTEMaTHYeCKOTro aHajn3a B 00beMe, MO3BOJIAIONIEM HCCIIEJOBATh dJIEMEH-
TapHble (PYHKIIMU U pelIaTh NpocTeHlne reoMeTpuieckue, Gu3ndeckue U Apyrue npukKiIagHble
3a/1a4i;

— JIMHWS YPABHEHUU M HEPABEHCTB, OCHOBAHHAS HA NOCTPOEHUU M MCCIETOBAHUM MaTe-
MaTHYECKHX MOJEJeH, mepecekaromasics ¢ aaredpandeckoi U TeopeTUKo-(pyHKIIMOHATIBHON JH-
HUSIMU M BKJIIOYAIOIAsl pa3BUTHE U COBEPIIEHCTBOBAHME TEXHUKU alredpandeckux mpeodpaso-
BaHUI JUI peleHs ypaBHEHH, HEpaBeHCTB U CHCTEM; (POPMHUPOBAHUE CIIOCOOHOCTU CTPOUTH U
MCCJIEN0BATh MPOCTENIINE MATEMAaTUYECKHE MOJIENH P PEICHU PUKIIAJAHBIX 33]1a4, 3a7a4 U3
CMEXHBIX U CHEIUAIBHBIX JUCLMILUINH;

— TEOMETpHUYECKas JIMHUS, BKIFOYAOIIAsl HATVISAHBIE IPEICTABIEHUS O TPOCTPAHCTBEH-
HBIX (QUrypax U U3yuyeHHe MX CBOWCTB, (JOPMHPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOO-
paKeHUsl, Pa3BUTHE CIIOCOOOB I'€OMETPUUECKUX U3MEPEHUH, KOOPAUHATHOTO U BEKTOPHOIO Me-
TOJIOB AJIsl PELLIEHUS] MATEMAaTUYECKUX U IPUKIIAIHBIX 3a7a4;

— CTOXacTUYecKas JIMHMs, OCHOBAaHHAs HAa pPa3BUTHMM KOMOMHATOPHBIX YMEHMH, Ipea-
CTaBJICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOIIET0 MUPA.

Paznensl (TeMbl), BKIIOUYEHHBIE B COEp)KaHUE Y4eOHOW AMCUUIUIMHBI, SBISIOTCS OOIIHU-

MU I Bcex mpoduieit npodecCHoHaTbHOTO 00pa30oBaHus U MPU BCEX 00beMax yudeOHOTO Bpe-
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MEHHU HE3aBUCHMO OT TOTrO, SIBISETCA JU ydeOHas nucuuIuinHa «Marematuka» 0a30BOW WIIH
PO HIEHOM.

B temarnueckux rmiaHax mporpaMMbl Y4eOHBIH MaTepuai MpeAcTaBiIeH B Gopme yepe-
JYIOLIETOCS Pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIbHBIX JHHUHN (aaredpandeckoil, TeOpeTUKo-
(GyHKIMOHATIBHOM, YpaBHEHUI U HEPABEHCTB, FTEOMETPUIECKOM, CTOXaCTHYECKOMN ), UTO TO3BOJIS-
eT TMOKO MCMOJIb30BaTh UX PACIONOKEHHE U B3aUMOCBS3b, COCTABIISTh paOOUYMil KaleHJapHbIN
J1aH, MO-pa3HOMY Yepeays ydeOHbIe TeMbl (IJIaBbl yueOHUKA), YUYUTHIBas MPoduib mpodeccuo-
HaJbHOTO OOpa3oBaHus, cnenuduky ocBanBaemon npodeccuu CIIO wm cnermansaocTr CII0,

IyOMHY U3y4eHUsl MaTepuana, ypoBeHb MOJrOTOBKU CTYACHTOB IO MIPEIMETY.

W3yyenue o01ieoOpa3oBaTebHON y4eOHON MTUCHUIUTUHBI «MaTeMaTHKa» 3aBepIiaeTcs
MOJIBEJICHUEM HTOTOB B (DOpPME IK3aMEHA.

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIVHBI

I/I3y‘IeHI/IC JUCITMITIINHBI CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO CJICAYIOHIUX O6I_I_II/IX u HpO(I)eCCI/IOHaJ'IB-
HBIX KOMHGTGHHHﬁ, a4 TAKXKC JIMYHOCTHBIX PE3YJIbTATOB:

O0mme u npoeccHoHAIbHbIE KOMIIETEeHIMH
Kon HanmeHoBaHMe pe3yJibTaTa 00yUYeHUs
OK 01 | Beibupate cnocoObl pemieHus 3aaa4 Mpo(ecCHOHANTBHON NESATeTbHOCTH TPUMEHH-
TEJIbHO K Pa3JIU4YHbIM KOHTEKCTaM
OK 02 | HMcmonb30BaTh COBPEMEHHBIE CpPE/ICTBA MOWCKA, aHAJIM3a W MHTEepIpeTanuu uHpop-
MalMy, U WH(GOPMAIMOHHbIE TEXHOJIOIMU JUIS BBIOJIHEHHUS 3a]ad NMpodeccruoHalb-
HOM JIeSITeIILHOCTH,
OK 04 | DddexTnBHO B3anMOIeHCTBOBATH U pabOTATh B KOJJIEKTHBE U KOMaH/E,
OK 05 | OcymiecTBisATh YCTHYIO M IMCbMEHHYI0 KOMMYHHMKAIMIO HA TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii deaepanun ¢ yueToM 0COOEHHOCTEH COIMATBHOTO U KYJIBTYPHOTO KOH-
TEKCTa
I[IK 2.1 | CocTaBisATh SJEKTPUUYECKUE CXEMBI, MPOBOJUTH pacyeThl W aHAJIU3 IMapaMeTpOB
AJIEKTPOHHBIX OJIOKOB, YCTPONCTB U CHUCTEM PA3IMYHOrO TUIA C NPUMEHEHUEM Clie-
UAIU3UPOBAHHOTO MPOrpaMMHOr0 00ECIEYeHHs] B COOTBETCTBHU C TEXHUYECKUM
3aJaHUEM
JIN4YHOCTHBIE pPe3yJbTaThl
JIP4 [IposiBisromUi U IEMOHCTPUPYIOLIUN YBAKEHUE K JIFOIAM TPYZAA, OCO3HAOIIUHN LIEH-
HOCTb cOOCTBeHHOTo Tpyaa. CtpemMsiuiics Kk GOpMHUPOBAHHIO B CETEBOU cpejie JIUY-
HOCTHO U NMPO(heCcCHOHAILHOTO0 KOHCTPYKTUBHOTO «LIH(POBOTO Cle1a
3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIIUILINHBI
3.1. O0beM y4eOHOii TUCHUTIIMHBI U BUAbI Y4eOHOIi padoThI
Bun yueOHoii padoThI Konuuecmeo uacos
MaxkcuMajibHasi ydeOHasi HATPY3Ka (Bcero) 272
Oo0s3aTenbHasi ayIiUTOpHas yueOHasi HATPy3Ka (Bcero) 258
B TOM YHCJIC:
JIEKITUH 216
MPaKTUYECKHUE 3aHATUS 36
J'Ia60paTOpHI)I€ 3aHATUSA —
CamocrosiTeabHasi padoTa ody4aronierocs (Bcero) 8
KoncyabTanum 8
IIpomexyTouHas aTTecTanus 6

Hrorosas arrectanus 1 cemectp — nuddepenimpoBantbiii 3a4€r,2 ceMecTp — IK3aMeH
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3.2. TemaTuuyeckuii MJIaH U coJepKaHue YUeOHOM THCIMILTAHBI

HaumeHnoBanune O0Bem Popmupy-
ConepxaHue y4eOHOIr0 MaTepHuaja, MPpaKTHYeCKHe 3aHATHS eMble KOM-
pAa3/esIoB U TeM 4acoB
neTeHIHH
1 2 3 4
1 cemecTp
Pa3gen 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 Coaep:xanue y4eOHOT0 MaTepuaaa/KOMOMHUPOBAHHOE 3aHATHE
Hear wu  3amaum | Llens n 3amaum MaTEMaTHKU IPH OCBOSGHHUH CIICIIMAIBHOCTH. OK 01
MaTeMaTHMKH mnpH | ba3osble 3HaHNSA U YMEHUS 110 MaTEMaTHKE B MPO(ECCHOHATIBHON U OK 02
OCBOCHHUH CIE€UH- | B TIOBCEIHEBHOM JESTEIFHOCTH. 6 OK 04
agbHOCTH. Ymcaa | JleficTBUS HaJ TOJIOKHUTEIBHBIMA U OTPUIATEILHBIMA YHCIIAMH, C OK 05
U BBIYHCJIEHUS OOBIKHOBEHHBIMU U JIECSITUYHBIMU JPOOSIMH.
JelicTBus co creneHsaMu, GOpMyJIbl COKPAIIEHHOTO YMHOKEHHS
Tema 1.2 Coaep:xanue y4eOHOr0 MaTepHaia/KOMOMHMPOBAHHOE 3aHATHE OK 01
IIpouentueie BbI- | [IpocThie MPONIEHTHI, pa3HbIE CIIOCOOBI X BEIYHCICHUA. JInHEHbIE, OK 02
YHCAeHusA. YpaB- | KBaapaTHbIC, APOOHO-THHEHHBIC YPaBHEHHUS U HEPABCHCTBA 6 OK 04
HEHHS] M HepaBeH- OK 05
cTBa
Tema 1.3. IIpakxmuueckoe 3anamue (npogheccuoHanIbHO-OPUEHMUPOBAHHOE OK 01
IpoueHTHbie BbI- | codepricanue) OK 02
yucjaeHuss B mpo- | IIpoctele M cloKHBIE NPOLECHTHL. IIpONEHTHBIE BBIYHUCIEHUS B 2 OK 04
(eccuoHaIBHBIX npodecCHOHANBHBIX 3aa4ax OK 05
3ajavax MK 2.1
Tema 1.4 Conep:xanue yueOHOro MaTepuaaa/KoOMOMHUPOBAHHOE 3aHATHE OK 01
Pemienne  3apau. | Beramcnenus u mpeoOpazoBaHus. YpaBHEHUS W HepaBeHCTBa. ['eo- 4 OK 02
Bxonnoii KOH- | METpUs Ha IUIOCKOCTH OK 04
TPOJIb IIpakTHYeckoe 3aHATHE 2 OK 05

KonTponbHas pabota no pazaeny 1

Paznen 2 HpﬂMLIe U IJIOCKOCTH B IIPOCTPAHCTBE. KOOpI[ﬂHaTbI U BEKTOPLI B IPOCTPAHCTBE

Tema 2.1. OcHoB-

Conep:xanue yueOHOro Matepuaja/KOMOMHUPOBAHHOE 3aHATHE

Hble MoHATHA cTe- | [Ipemmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsMasd, OK 01
peomerpun. Pac- | miockocTs, TpocTpaHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 8 OK 02
noaoxkenue nps- | [lepecexaromuecsi, napajuielbHble U CKPELIUBAIOIIUECS MPSIMBIE. OK 04
MBIX H IUIOCKO- | YTOoJn MeXIy MpsIMbIMH B IPOCTpPaHCTBE. lleprneHanKyJIsIpHOCTh OK 05
creit npsaMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 2.2. ITapan- | CoaepxxaHue y4eGHOro MaTepHuaja/KOMOMHUPOBAHHOE 3aHITHE
JeJbHOCTh  nps- | [lapaenshsle mpsiMass ¥ miockoctb. Ompenenenne. [Ipu3Hak. OK 01
MbIX, mnpsamoii u | CBolicTBa. OK 02
IUIOCKOCTH, IuIoc- | [TapamnensHele miockoctu. Onpexnenenue. [Ipusnak. CeoiicTaa. 8 OK 04
KocTel Terpasnp m ero anmemeHthl. [lapamuienenumnen M €ro 3JEMEHTHI. OK 05
CBolicTBa NMPOTUBOIONIOKHBIX T'paHe M JuaroHanei mapaiene-
nunena. [Toctpoerre OCHOBHBIX CEYSHHH
Tema 2.3. Tlep- | Coaepxxanue yueGHOro MaTepHuaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
NeHAMKYJIApHOCTh | [lepnienaukyinsipHbie mpsimble. [lapaensHbie mpsMble, MepHeH - OK 02
NPSAMBIX, MNPSAMOH | KYJSpHBIE K TUIOCKOCTH. [IpU3HAK MEePIEHINKYISIPHOCTH TPSIMOHN U 8 OK 04
/| mmuclcocnd, IIOCKOCTH OK 05
ILUIOCKOCTel
Tema 2.4. Ilep- | Cogepxxanne y4e0HOro MaTepraia/KOMOHNHMPOBAHHOE 3aHATHE 6 OK 01




TMeHIUKYJISIp u | [lepnennukynsp u HakioHHas. TeopeMa O TpexX NEPHEHIUKYJIs- OK 02
HakJoHHasA. Teo- | pax. Yron Mexnay IpsMON U IMIOCKOCTBIO. OK 04
peMa o Tpex mep- | YTou Mexay INIOCKOCTAMH. IleprneH UKy aspHbIE TNIOCKOCTH. OK 05
NeHNKYJIApax PaccrostHusI B IpocTpaHCTBE
Tema 2.5. Koop- | Coaepxanue yueGHOIro MaTepuaja/KOMOMHUPOBAHHOE 3aHIATHE OK 01
AWHATBI M BeKTO- | /lekapTOBBl KOOPAMHATHI B MPOCTPAaHCTBE. BEKTOpHI B mpocTpaH- OK 02
pel B mpocTtpaH- | crBe. ClloKeHHE M BBIYMTaHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 6 OK 04
CTBe yucio. CKalsipHOe Mpou3BeeHne BeKTopoB. [Ipocreiimme 3amaun OK 05
B KOOpANHATAX
Tema 2.6. IIpambie | [IpakTuueckoe 3aHsATHE (RPOheccuoOHANbHO-OPUEHIMUPOBAHHOE
M IUIOCKOCTH B | codepiicanue) OK 01
NPAKTHYECKUX B3anmHoe pacrionioxkeHue NMpsSMBIX B HpocTpaHcTBe. [lapamiens- OK 02
3ajaqax HOCTh IIPSIMOIMl M IUIOCKOCTH, NapajjieIbHOCTh IUIOCKOCTEH, mep- 4 OK 04
MEeHANKYISAPHOCTh MI0cKocTed. Pacmnonoxkenne NpsMbIX U MIOCKO- OK 05
CTel B OKpYy’KarolleM Mupe (IpUpoje, apXUTEeKType, TeXHUKe). Pe- IK 2.1
MEHUE MPAKTUKO-OPUCHTUPOBAHHLIX 3a1a4
Tema 2.7 Pemienue | Coaepxxanue yueOHOI0o MaTepuaa/KOMOMHMPOBAHHOE 3aHIATHE
3agay. Ilpsamere u | PacnonokeHne mpsAMBIX M IUIOCKOCTEH B mpocTpaHcTse. llepren-
IJIOCKOCTH, KOOP- | IUKYJISPHOCTH W TApajieIbHOCTh NPSAMBIX M IUTOCcKocTel. [lexap- 8 OK 01
AMHATBI M BEKTO- | TOBBI KOOPAWHATHI B TIPOCTPAHCTBE. BEKTOpHI B NHpOCTpaHCTBE. OK 02
pel B mpocTpaH- | CloXeHHe U BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. OK 04
CcTBe Koopaunate! BekTopa OK 05
IIpakTnyeckoe 3aHATHE
Kontponpras padora mo pazneny 2 2
Pa3gen 3. OcHoBbI TpUroHOMeTpHH. TpUroHomerpuyeckne GyHKIuH
Tema 3.1 Coaep:xanue y4eOHOro MaTepnaia/KOMOMHMPOBAHHOE 3aHATHE
Tpuronomerpuye- | Pagmannas mepa yria. [IoBopoT Touky BOKpYT Hadasa KOOPIMHAT. OK 01
cKHe ¢ynkuuu | OnpeneneHne CHHyca, KOCHUHYca, TAaHT€HCA M KOTaHTeHca. 3HaKU 10 OK 02
NPOU3BOJIbHOIO CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHTeHCa TI0 YeTBEepPTSIM. 3aBUCH- OK 04
yria, yucjia MOCTh MEXAY CHHYCOM, KOCHHYCOM, TaHT€HCOM H KOTaHT€HCOM OK 05
OJTHOTO M TOTO K€ yria
Tema 3.2 OcHoB- | CoaepxaHue y4eOHOI0 MaTepHaJIa/KOMOMHMPOBAHHOE 3aHIATHE OK 01
Hble TPUIOHOMeT- | TpuroHoMmeTprudeckue ToxkaecTBa. IIpeoOpazoBaHus mpocTeimmx 8 OK 02
pUYeCKHe TOXKIe- | TPMTOHOMETPUYEeCKUX BbIpakeHHH. CHHYyC, KOCHHYC, TaHI€HC H OK 04
cTBa KOTAHT€HC YTJIOB 0L - O OK 05
Tema 3.3 Coaep:xanue y4eOHOr0o MaTepraia/KOMOMHUPOBAHHOE 3aHATHE
Tpuronomerpude- | O01acTb OnpenesieHuss 1 MHOXKECTBO 3HAYEHUI TPUTOHOMETpHYE- OK 01
ckde GyHKIMH, UX | ckux (yHKUMH. YETHOCTD, HEYETHOCTD, NMEPUOJUYHOCTh TPUTOHO- OK 02
cBoificTBa W rpa- | Merpudeckux QyHkumii. CoiicTBa u rpadukn GyHKIHUHA Y = COS X, 8 OK 04
uxn y =sin X, y = tg X, y = ctg x. CxaTue u pacTspkeHHue rpauKoB TpH- OK 05
TOHOMETPUYECKUX (HYHKITHH.
[IpeobpaszoBanue rpaMKOB TPUTOHOMETPUIECKHUX (DYHKITHIA
Tema 3.4 O6par- | CoaepxaHue y4eGHOro MaTepuaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
Hble TpUrOHOMeT- | OOpaTHBIe TpUTOHOMETpHUecKue GpyHKunu. X cBoicTBa n rpadu- 6 OK 02
puyeckne (GyHK- | Ku. OK 04
137004 OK 05
Tema 3.5 Tpuro- | Cogep:xanne y4e0HOro MaTepraia/KOMOHNHUPOBAHHOE 3aHATHE
HOMeTpHYeCKHe VYpaBHeHHE cOs X = a. YpaBHEeHHUE sin X = a. YpaBHeHHe tg X = a, OK 01
yYpaBHeHHMsI M He- | ctg X = a. PemeHne TpUrOHOMETPHIECKUX YPaBHEHHI OCHOBHBIX OK 02
paBeHCTBa THUIIOB: NPOCTEHIINE TPUTOHOMETPUIECKUE YPAaBHEHHS, CBOASIINC- 8 OK 04
Csl K KBaJpPaTHBIM., PEIIAEMbIC PA3JIOKCHUEM Ha MHOXHTEIH, OA- OK 05

HOPOJHEIE.
[IpocTeiimre TpUroHOMETpUYECKHE HEPABEHCTBA
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Tema 3.6 Pemenue

Conep:xanue yuedOHOro MaTepuajga/KoMOMHUPOBAHHOE 3aHATHE

3ajad4. OcnoBsl | [IpeoOpa3oBanne TPUTOHOMETPUYECKHX BBIpaKEHHUH. Pemenue 8 OK 01
TPHUIOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB B TOM YHUCIE C OK 02
Tpuronomerpuyde- | UCHOIH30BaHUEM CBOMCTB (DYyHKINH OK 04
ckue pyHKIMH IIpakTuyeckoe 3anATHE 2 OK 05
Kontponbnas pabora o 3 pazneny
CamocrosiTenbHasi paboTa 6
Koncyabramus 6
Hroro 132
2 cemecTp
Pa3gen 4. Ilpon3BogHas u nepBoodpa3Has GPyHKIHH
Tema 4.1 IonsaTue | Cogepxxanue yueGHOro MaTepraia/KOMOMHHUPOBAHHOE 3aHATHE OK 01
NMPOU3BOIHOM. [pupamenne aprymenra. [Ipupamenue GyHKIHMA. 3aga4u, TPUBO- OK 02
®opmMyabl M NIpa- | QsS0iMe K MOHATHIO NPOM3BOAHOW. OmnpeneneHue NPOWU3BOJHOM. 4 OK 04
BUJIa JauddepeH- | AIroput™M OTHICKAaHHS Tpou3BOgHONH. Dopmyinsl auddepeHupo- OK 05
IMPOBaHNUSA Banwsi. [IpaBuna muddepenmpoBanums
Tema 4.2 ITonsiTue | Coaepaanue y4e0HOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE
0 HCHPEPLIBHOCTH [™ry 1 atue HerpepbIBHOH (yHkuuu. CBOWCTBA HENPEpHIBHOW (YyHK- gi 8;
bynkuun.  Meroz un. CBsi3b MEXAY HENPEpbIBHOCTHIO M IUPPEpeHIUPYEMOCTHIO 4 OK 04
HHTEpBAIOB (yHKIMM B TOYKE. AJNTOPUTM PELICHUs] HEPaBEHCTB METOJOM HH- OK 05
TEpBAJIOB
Tema 4.3 I'eomer- | CoaepxaHue y4ueOHOIr0 MaTepuaJIa/KOMOMHUPOBAHHOE 3aHIATHE OK 01
pudecknii u  ¢u- | ['eomerprueckuii CMBICI TPOU3BOAHON (QYHKIIMH — YTIIOBOW KO3 (- OK 02
3HYECKHH CMBICH | QUIHMEHT KacaTeldbHOW K Tpaduky (QyHKINH B TOYKe. YpaBHEHHUE 4 OK 04
NPOU3BOIHOM KacaTelIbHON K rpaduky (yHKIHH. AITOPUTM COCTaBIICHUS ypaB- OK 05
HEHUsI KacaTenbHOU K rpaduky GpyHkuuu y=f(x)
Tema 4.4 Mono- | Coaep:xxanue y4eGHOro MaTepuasa/KOMOMHMPOBAHHOE 3aHATHE OK 01
TOHHOCTL  ¢yHK- | Bo3pactanue u yObiBaHne (DyHKIIMH, COOTBETCTBUE BO3PACTAHMS H OK 02
nun. Toukm 3kc- | yObIBaHMS (YHKIMH 3HAKY NPOM3BOAHON. 3a/aull Ha MAakCUMyM U 4 OK 04
TpemMyMma MHUHAMYM. AJNTOPUTM HCCIeIOBaHMA (PYHKIMH M IIOCTPOEHHS ee OK 05
rpaguka ¢ MOMOIIBIO IPON3BOTHOM
Tema 4.5 Hccae- | Coaepxanue y4ueGHOIro MaTepuaa/KOMOMHUPOBAHHOE 3aHITHE OK 01
noBanue QYHKUMH | Viccnenosanue (pyHKIMHM HA MOHOTOHHOCTH M IOCTpOEHME rpadu- 4 OK 02
" MOCTPOEHNE | KOB OK 04
rpagukoB OK 05
Tema 4.6 | Conep:xanue y4eOHOr0 MaTepuaja/KOMOMHUPOBAHHOE 3aHATHE OK 01
Hano6oapmee u | HaxoxneHne HamOONbIIEro W HaWMMEHBIIETO 3HAYCHUH (DYHKIU, 4 OK 02
HaMMeHbIllee 3Ha- | IOCTPOEHME TpaUKOB C MCIONB30BaHUEM allapara MaTeMaTHde- OK 04
YyeHust PyHKUMU CKOT'0 aHaJIn3a OK 05
Tema 4.7 Haxox- | [IpakTuueckoe 3aHATHE (HPOdheccCuoHanbHO-0pUeHmMuUposantoe OK 01
JeHHe ONTHUMAIb- | codepicanue) OK 02
HOro pesyabsTara ¢ | Haumensinee u HanbounpInee 3Ha4eHue QyHKIH 2 OK 04
nomoufuo npous- OK 05
BO/IHOW B MPaKTH- K 2.1
YeCKHX 3aAa4ax
Tema 4.8 Ilepso- | Cogep:axanne y4e0HOro MaTepraia/KOMOHNHUPOBAHHOE 3aHATHE
oOpasHasi  (yHK- | O3HaKOMJICHHE C TOHSATHEM HHTErpana M IepBOOOpasHO st OK 01
1107078 IpaBuia | pyuaxnun y=f(x). Perrenne 3amay Ha CBsA3b MEPBOOOPA3HON U ee 6 OK 02
HAXO0KIeHUsS] Nep- | MPOM3BOIHOMN, BEIYUCIICHHE TIEPBOOOPA3HON I JaHHOH ()yHKIIHMH. OK 04
BOOOPAa3HbIX Tabauma QopMyn IS HaXOXKACHHUS MEPBOOOpasHBIX. M3ydcHme OK 05
MpaBHJIa BEYHUCICHHS IEPBOOOPA3HOM
Tema 4.9 Ilmo- | Cogepxxanne y4e0HOro MaTepraia/KOMOHNHMPOBAHHOE 3aHATHE 6 OK 01
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maab  KPHBOJM- | 3a1a4d, MPHUBOISIIINE K MOHATHIO ONPEAEICHHOTO WHTETpaia — O OK 02
HeHOW Tpanmenuu. | BEIYUCICHUN IUIOIAAN KpUBOJIUHENHHON Tpanenun. [lonsaTre onpe- OK 04
®opmyaa Heloro- | neI€HHOTO MHTETpana. | eoMeTpHdIecKHi M (U3HMUECKUN CMBICI OK 05
Ha — JleilOHuna omnpezeneHHoro narerpana. ®opmyna Hetotona — JlelOHuUIA.
Pemmenne 3amad Ha MpUMEHEHWE WHTErpaia I BBIYHCICHHS (Du-
3WYECKUX BEJIMYHH M IUIOaaen
Tema 4.10 Peme- | Cogepaxanne y4e0HOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE
Hue 3agad. IIpo- | ®opmynsl u npasuna quddepenumposanus. UcenenoBanne QyHk-
M3BOAHAs M INep- | Ouil ¢ MOMOIIBI0 Mpou3BoaHOW. Hanbompiee 1 HanMeHbIIIee 3HA- 4 SE 8;
BOOOpa3Has YeHUs QyHKIUH. OK 04
bynkuuu. Brruncienne mepsooOpasnoii. [Ipumenenne mepBooOpa3HOit OK 05
IIpakTnuyeckoe 3aHaATHE 5
Konrtpomnsnas pabora
Pasnen 5. MHOrorpaHHMKH M TeJia BpalleHust
Tema 5.1 Ilpuzma, | Coaepxanue yueOHOIro MaTepuaJa/KOMOMHMPOBAHHOE 3aHIATHE OK 01
napa/uiesnenunen, | [Ipmma (HakinoHHAs, mpsMasi, IpaBWIbHas) U e€ anmeMeHTHl. [la- 4 OK 02
Ky0, nmupammga M | pawrenenunen. CBOWCTBA MPSIMOYTOJIBHOTO —IApajUIeICHUIe . OK 04
HX CeYCHHH Ky®. Ilupamuna u e€ snementsl. [IpaBuibpHas mupamuga OK 05
Tema 5.2 IIpa- | Coaepxanue yueGHOIro MaTepuaja/KOMOMHUPOBAHHOE 3aHATHE OK 01
BUJIbHBbIe MHOrO- | [l0m1ans moBepXHOCTH MHOTOTPAaHHUKOB. [IpocTeiiine koMOuHa- OK 02
TPAaHHUKH B JKM3- | MM MHOTOTPAHHUKOB. BBIYMCIEHHE 3JEMEHTOB IMPOCTPAHCTBEH- 4 OK 04
HH HBIX Quryp (p€bpa, nuaronainu, yribl). [IpaBuibHBIE MHOTOrpaH- OK 05
HUKH
Tema 5.3 I[IpakTnyeckoe 3aHsiTHe (npogheccuonanvHo-opueHmMuUPOSAHHOe
HuauHap, KoHyc, | codepiicanue) OK 01
wap ¥ ux ceyenus | Lunmuuap, xonyc, cdepa u map. OCHOBHBIE CBOMCTBAa HPSIMOTO OK 02
KPYrOBOTO IWJIMHJIpPA, MPSIMOTO KPyroBoro konyca. M3zobpakeHue 5 OK 04
TN BpalleHUs Ha MIockocTu. Ilpencrasienne 00 yceud€HHOM KO- OK 05
Hyce. CeueHusi KoHyca (MapaiebHOe OCHOBAHUIO M MPOXO/SIIEE K 2.1
Yyepe3 BepIINHY), CeYeHUS IWIMHIApa (MapauieIbHO U TEepIeHIH-
KyJISIPHO OCH), CeUeHHMsX Imapa. Pa3BépTka HMINHIpA U KOHYyCca
Tema 5.4 O0bembl | CoaepxaHue y4eOHOI0 MaTepuaJIa/KOMOMHMPOBAHHOE 3aHITHE OK 01
U miaomaaun  mo- | O0beM npsMoyroisHOTO napaurenenunena. O0peM Kkyoa. OObeMbI 4 OK 02
BEPXHOCTEH TeJl IpSAMOM Mpu3Msl U unHApa. O6beMbl UpaMus! U KoHyca. O05b- OK 04
eM mrapa OK 05
Tema 5.5 Ilpume- | [IpakTuueckoe 3aHATHE (HPOPecCUOHANbHO-OPUCHMUPOBAHHOE
pbl CHMMETPHil B | codepicanue) OK 01
npodeccuu [TonsiTe O cUMMeTpUH B NPOCTpaHCTBE (LEHTpaJbHAs, OCeBasd, OK 02
3epKaJIbHas). 2 OK 04
O06o0mmeHre TNpencTaBiIeHN O MPaBWIBHBIX MHOTOI'paHHHMKAX OK 05
(TeTpasap, Ky0, OKTad/Ap, HOJEKAdP, NKOCAP). MK 2.1
[Tpumepsl cumMMeTpHii B Ipodeccun
Tema 5.6 Pemienne | Coaepxanue ydeGHOro MaTepraia/KOMOMHUPOBAHHOE 3aHATHE
3ajaav. MHoro- | O6seMBI U IIIOIIAN TTOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpaIle- 4 SE 8;
TPAHHUKH M TeJa | gus OK 04
BpalleHUs IIpakTHyeckoe 3aHATHE 2 OK 05
Konrpomnbnas padbora
Paznen 6. Ctenenu u kopHu. CTeneHHas, NoKa3aTeJbHas U Jorapupmuueckasi QyHKIUH
Tema 6.1 Crenen- | CoaepxaHue y4eGHOro MaTepHuaa/KOMOMHUPOBAHHOE 3aHITHE OK 01
Hast ¢QyHKuus, ee | [loHATHE KOPHS N-OW CTENICHW M3 JCUCTBUTEIBHOTO 4yHncia. DyHK- OK 02
cBoiicTBa. Ilpeod- 0050 Erl.."; ux cBoiictBa u rpaduku. CoiicTBa KOpHS N-0it 8 OK 04
PasoBaHue  BHIPA- | oropopy, [Ipeobpa3oBanne HPPAITMOHAIBEHBIX BEIPAKEHUH OK 05

JKeHHIl ¢ KOPHAMH
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N-oii cTenenu

Tema 6.2 Csoii-

Coaep:xanue y4eOHOT0 MaTepraia/KOMOMHUPOBAHHOE 3aHATHE

crBa crenenn ¢ | [lonstne cremeHW ¢ panuoOHANbHBIM MOKazaTeneM. CTeneHHbIE SE 8;
PalMOHAJBLHBIM M | (QYHKIMH, UX CBOHCTBA U Tpaduku OK 04
AeiiCTBUTEILHBIM OK 05
NMoKa3aTeJasiMi
Tema 6.3 Pemienne | Coaepaxanne y4e0HOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE OK 01
HPPAUHOHANBHBLIX | PaBHOCHIBHOCT MPPALMOHAIBHBIX ypaBHEHHN. MeTonbl UX pelle- OK 02
YpaBHeHH HUS OK 04
OK 05
Tema 6.4 Iloka3a- | Cogep:xanue y4eGHOro MaTepuaaa/KOMOMHHPOBAHHOE 3aHATHE
TeJIbHasI ¢yHk- | CreneHb ¢ MPOM3BOJILHBIM JICHCTBUTENBHBIM MOKazaTenaeM. Ompe- OK 01
IHsl, ee CBOMCTBA. | JieJIeHUE NOKa3aTelIbHOW (YHKIMU M €€ CBOMCTBA. 3HAKOMCTBO C OK 02
Iloka3aTenbHbIe NPUMEHEHHEeM MoKa3aTesIbHOM (yHKIMU. Pelenne nmokasarenbHbIX OK 04
YPaBHeHHsI W He- | ypaBHEHHI METOJOM YpaBHHBAHHMs MOKazaTesel, METOJOM BBeEJe- OK 05
paBeHCTBa HHSI HOBOW NEpEeMEHHOMH, (yHKIIMOHANBEHO-TPaUUECKHM METOIOM.
Pemmenne nmoka3aresbHBIX HEPABEHCTB
Tema 6.5 Jlora- | Cogep:xxanue y4eGHOT0 MaTepuaia/KOMOMHHUPOBAHHOE 3aHATHE OK 01
pudpm yucaa. | Jlorapudm uncna. CoitctBa norapupmos. Onepanus sorapudmMu- OK 02
CpoiicTBa  JIOra- | poBaHUs OK 04
pudmoB OK 05
Tema 6.6 Jlora- | Cogep:aanue y4e0HOro MaTepraia/KOMONHMPOBAHHOE 3aHATHE
pupmMuyeckast Jlorapudpmudeckas ¢pyHkus u ee cBoiictBa. [lonsrue norapudmu- OK 01
dyHkumns, ee | yeckoro ypaBHeHus. Omeparys MOTEHIMPOBAaHUS. TpHU OCHOBHBIX OK 02
cpoiictBa.  Jlora- | merona pemeHus JorapuMUIECKUX ypaBHEHHH: (QyHKIIMOHAIBHO- OK 04
pupmuyeckue rpaduyecKknii, METO] IMOTCHIMUPOBAHMS, METOJ[ BBEICHHS HOBOH OK 05
YPaBHeHHsl, Hepa- | nepeMeHHOH. JlorapudmMuueckne HepaBeHCTBa
BEHCTBA
Tema 6.7 Jlora- | [IpakTu4yeckoe 3aHATHE (NPOPecCuonanIbHO-OPUCHMUPOBARHOE OK 01
pu(dMbBI B IpUpoae | codepiricanue) OK 02
U TeXHUKe [Mpumenenne norapudma. Jlorapudmuueckas cnmpanb B IpHPOJIE. OK 04
Ee maTematuueckue cBoiicTBa OK 05
MK 2.1
Tema 6.8 Pemenne | Cogep:xanne y4e0HOT0 MaTepraia/KOMONHHUPOBAHHOE 3aHATHE OK 01
3ajad4. Crenen- | CremeHHas1, mokasaTelnbHas W Jorapupmmyeckas GyHkmun. Pemre- OK 02
Hasl, IOKa3aTe/lb- | HUE YpaBHEHUHI OK 04
Hasg M Jiorapud- OK 05
muueckasi  (yHk- | [IpakTuyeckoe 3aHATHE OK 01
M Konrponsnas pabora OK 02
OK 04
OK 05
Pa3gen 7. DieMeHTHI TEOPHHU BePOATHOCTEH M MATEMATHYECKOI CTATHCTUKH
Tema 7.1 Co0bl- | Coaepxanue y4eOHOI0 MaTepHaJIa/KOMOMHUPOBAHHOE 3aHIATHE
THe, BepOATHOCTHL | COBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOsTHOCTH OK 01
co0biTus. Cito:ke- | cymMMbl COOBITHI. YCIIOBHAsE BEPOSITHOCTh. 3aBHCUMbIC U HE3aBH- OK 02
HHE U YMHOKeHHe | CUMbIe COObITUs. TeopeMbl O BEPOSITHOCTH IIPOU3BEICHHSI COOBITHI OK 04
BEPOSATHOCTEH OK 05
Tema 7.2 Beposar- | [IpakTuueckoe 3aHsTHE (HpOdhecCuoHanbHO-OpUeHMUposantoe OK 01
HOCTHL B mpodec- | codeprcanue) OK 02
CHOHAJBHBIX  3a- | OTHOCUTEIBbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHMBOCTH. OK 04
mavax CraTuctudeckoe onpesencHue BeposTHOCTH. OLeHKa BEpOSATHOCTH OK 05
coObITUS MK 2.1
Tema 7.3 [Jluc- | CoaepxaHue y4ueGHOro MaTepHaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
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KpeTHasi ciaydaii- | Bugs! crydaiitasix BenmuanH. Onpenenenne TUCKPETHON CITydaiHOM OK 02
Has BeJIMYMHA, | BEIMYMHBI. 3aKOH pAaCTpeleleHUs] TUCKPETHOW CIlydyalHOW BEIH- OK 04
3aKOH ee pacnpe- | 4uHBL Ee 9ncI0BBIE XapaKTEPUCTHKA OK 05
JCJICHUA
Tema 7.4 3apnaum | Coaepxanue y4eOHOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE OK 01
MaTtemaTnyeckoii | [lepBuuHas o0OpaboTka CTATHCTHYECKHUX IaHHBIX. UHCIIOBBIE Xa- 4 OK 02
CTATHCTHKH. pakTepucTuku (cpeaHee apupMeTHUECKoe, MeIUaHa, pa3Max, Jnc- OK 04
nepcusi). Pabora ¢ Tabnunamu, rpaduxaMu, JuarpaMMamMu OK 05
Tema 7.5 Daemen- | Coaepxxanue ydeGHOTo MaTepuaia/KOMOMHUPOBAHHOE 3aHATHE
Thl TEOPHMH Bepo- | Bunpl coObITHiA, BepOSATHOCTE cOOBITHIH. CIIOKEHHE W yMHOXECHHUE 4 OK 01
ATHOCTEH M MaTe- | BeposATHOCTEeH. JIMCKpeTHas ciydaiiHas BEJIMYMHA, 3aKOH €€ pac- OK 02
MaTHYeCKOH crTa- MpeaciiCHUA. 3&):[3111/1 MaTeMaTHYECKOM CTaTUCTHUKH. OK 04
THCTHKH IIpakTH4eckoe 3aHATHE OK 05
KontposbHas pabota o 7 pasaeny 2
CamocTosiTesibHasi padoTa 2
KoncyabTanmus 2
IIpomeskyTouHas aTTecTalusA 6
Bcero 272
3.3. IlepeyeHb BONPOCOB HTOrOBOT0 KOHTPOJIsSI 3HAHM A
Aneebpa
1. ITonsTre nepuoauueckor GyHKIUH, IPUMEDP, WILTIOCTpalius Ha Tpaduke.
2. CBOMiCTBa CTENEHEeH ¢ palMOHANBHBIM ITOKa3aTesieM. JloKa3aTenbCcTBO OJI01 U3 TEOpeM
(110 BBIOODY).
3. [lonarne o Toykax MakcuMyma (MUHHMYyMa) QYHKIMHU, TIPUMEp, rpadudeckas UILTo-
CTpauus.
4. BeiBoj 0011iei (hopMyIibl KOpHEH ypaBHEHHs SIN X = a.
5. [TonsiTue apkcuHyca 4yucia, mpumep.
6. OcHOBHOE CBOKMCTBO MEPBOOOPA3HOMN, €T0 reOMETPUIECKas HILTFOCTPAITHS.
7. ITonsiTHE apKKOCHUHYCA YHCIIa, IPUMED.
8. IMokazarenpHas (GyHKIMS, € cBoOMCcTBA U rpaduK. Jl0ka3aTeIbCTBO OJTHOTO M3 CBOMCTB
(110 BBIOODY).
9. lNonsTHE apKTaHTEHCA YHCIIA, IIPUMED.
10. Jlorapudpmuueckas ¢yHkius, e€ cBoiicTBa U rpaduk. Jloka3arenbcTBO OJHOTO W3
CBOICTB (110 BBIOOPY).
11. TlonsiTHe MPOU3BOJHOM, €€ MEXaHUYECKHI CMBICI.
12. BeiBojt 001mielt popmyIbl KOpHEH ypaBHEHHs COS X = a.
13. IonsTHE NPOU3BOJHOM, €€ T€OMETPUYECKHUI CMBICII.
14. BeiBoj o61eii hopmyinbl KopHEH ypaBHeHus tg X = a.
15. CroiictBa norapudmoB. Jloka3zaTelbCTBO OJJHOM U3 TeopeM (TI0 BEIOODY).
16. TloHsATHE O TIEPBOOOPA3HON (PYHKIIHH.
17. ®ynkuusa TaHTeHe, ee cBoiicTBa U rpaduk. J[okazaTenbcTBO OHOTO M3 CBOMCTB (110
BBIOODY).
18. IlonsaTue o0 UHTETpAE.
19. Oynknusa cunyc, e€ cBoiicTBa U rpaduk. JlokazaTeabCTBO OHOTO W3 CBOWMCTB (IO
BBIOODY).
20. ®opmyna Herotona — Jleitoauna. [lpumep npuMenenus: GopMyJbl 711 BEIYUCICHHS
MHTETPAJIOB.
21. OyHKIMS KOCUHYC, €€ cBOMCTBa M rpaduk. J[oka3aTenbCcTBO OAHOTO U3 CBOMCTB (1O
BBIOODY).
22. [IpaBuiio HaXOXACHUST HAMOOJBIIEro (HauMeHbIero) 3uauenus Gynkuu. [Ipumep.
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ous.

23. Ilonstue sxctpemyma pynkuuu. [Ipumep.
24. IlpusHak nocrosiHCTBa (pyHKIMHU Ha poMexyTke. [Ipumep, rpadudeckast mwntoctpa-

25. Teopema 0 BBIYHCIICHUY TUIOMIAIN KPUBOJIMHEHHON Tparenuy.

26. ®opmyna I BEIYUCIICHUS IPOU3BOAHOMN CIOXKHON (PYHKITUH.

27. Haxoxnenue nepBooOpa3HbIX. JJoka3aTebCTBO OJJHOTO U3 TPABUIL

28. Teopema 0 MPOU3BOIHON CYMMBI IBYX (DYHKITHIA.

29. Yucino e. HarypanpHbIii 1orapudm.

30. JloctaTounble ycrnoBus Bo3pacTaHus (yObIBaHUs) (PYHKITUH.

31. KacarenpHas. BwiBoj ypaBHEHHS KacaTeldbHOW K rpaduky auddepeHupyeMon

(GyHKIMU B TaHHON TOYKE.

pBI).

32. JlocratouHble YCIOBUS MakcuMyMa (MUHUMYyMa) QyHKIUH.
T'eomempus

1. BsaumHoe pacrnoiioskeHue JIByX HPSMBIX B MPOCTPAHCTBE ((HOPMYIHUPOBKU U MpUME-

2. KacaTenbHast IJI0CKOCTB K IIapy.

3. B3aunMHoe pacnonoxeHne AByX II0CKocTel ((HhOpMyTUPOBKHY M IPHUMEPHI).

4. Ipu3Hak nepneHuKyISIPHOCTH MPSMOMN U IMIIOCKOCTH.

5. B3anmHoe pacnosyoxeHne MpsSMOW M IUIOCKOCTH B MPOCTPAHCTBE ((POPMYITMPOBKH U

MIPUMEPBHI).

pBI).

HUX).

6. O0BEM muIUHpA.

7. CBoiicTBa napajieNbHbIX IUIOCKOCTEH ((hOpMyIUPOBKA U IPUMEPHI).

8. Teopema 0 OOKOBOI TOBEPXHOCTH TPU3MBI.

9. [leprieHAMKYIISAp U HAKIOHHBIE K MJIOCKOCTH ((POPMYJIMPOBKU U IIPUMEPHI).

10. CpolicTBa MPOTHBOJSKANUX TPAHEH TTapauUIeIeIUIIe/A.

11. PaccTosiHuEe MEXly CKPEIIMBAIOIIMMHUCS TPAMBIMU ((POPMYTUPOBKU U IPHUMEPHI).
12. Tliromaas 6GOKOBOI MOBEPXHOCTH KOHYCA.

13. Yron Mexty CKpeluBarouMucs NpsMbIMU ((opMyITHUpOBKa U IPUMED).

14. OOBEM npuU3MBL.

15. Vron Mexty npsiMoil U IIIOCKOCThIO (POPMYIIMPOBKA U TIPUMED).

16. OO6BEM TUpaMHUTBI.

17. Yron Mexay miockocTsMu ((hOpMyIHUpPOBKA U IPUME).

18. Tliromranas cdepsl.

19. /iyrpannsiit yrois. JIuHeiHblii yroa aByrpaHHoro yria (GopMyJIHpOBKH M IpUMe-

20. Teopema 0 GOKOBOI1 MOBEPXHOCTH MPABUIBHON MUPAMUJIBL.

21. TTnomiame GOKOBOM MOBEPXHOCTH IIAIUHJIPA.

22. Tlpuzma ((hopMyIHpOBKA U IPUMEPHI).

23. TIpu3Hak NepHneHIUKYITPHOCTH TUIOCKOCTEH.

24. Tlpsimast ¥ ipaBUJIbHAS PU3MBI ((POPMYITMPOBKH U IPUMEDPHI).

25. CBoiicTBa MEPIEHANKYISIPHOCTH MPSIMOM M TUIOCKOCTH (J0Ka3aTeNbCTBO OJHOTO W3

26. ITapamnenenunen. [IpsmoyronsHbiid mapaienenumes (GOpMyIUPOBKH U MIPHMEPHI)

[Tpu3Hak napauIeaIbHOCTU INIOCKOCTEM.

27. ITupamuna (hopMyIUPOBKH U IPUMEPHI).

28. O6béM KoHYyCA.

29. [IpaBunbHas mupamuaa (GOPMYyITUPOBKU U IPUMEPHI).
30. Humuunap (hopMyITHPOBKH U IPUMEDPHI).

31. Konyc (¢hopMyIupOBKH U TPUMEDPHI).
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3.4 UnauBUAYAIbHBINA POEKT

NuauBuayanbHbIN TPOEKT MpeACTaBisieT co00il yueOHbIN MPOEKT WU yuyeOHOEe UCCIIe0-
BaHHE, BHITIOJIHIEMOE 00YyJalOUIMMCS B paMKaxX OJHOTO WM HECKOJIBKUX Y4eOHBIX AMCUUIUINH C
LEJIbI0 TPUOOPETEHUSI HABBIKOB B CAMOCTOATEILHOM OCBOCHHUH COJIEP>KaHUSI U METO/I0B U30paH-
HBIX 00JIacTel 3HAHWN W/WIIK BUIOB JIEATEIBHOCTH, UM CAMOCTOSTEIbHOM MTPUMEHEHHH MPHO0-
PETEHHBIX 3HAHUI U CLIOCOOOB JIEHCTBUI MPH pELICHUH MPAKTUYECKUX 3aJa4, a TAaK)Ke Pa3BUTHUS
CHOCOOHOCTH MPOEKTHPOBAHUS U OCYIIECTBICHUS LIEIecO00pa3HON U pe3yJIbTaTUBHOM JeATeNb-
HOCTH (TIO3HABATEIbHOM, KOHCTPYKTOPCKOM, COIMAIBHOM, Xy10KECTBEHHO-TBOPUYECKOM, HHOK ).

IIpoekTHas AEATENBLHOCTD CTYACHTOB SIBJISIETCS OJHUM U3 METOJOB Pa3BUBAOLIETO (JIM4-
HOCTHO-OPHEHTUPOBAHHOI0) 00yUeHHs, HallpaBJieHa Ha BBIPAOOTKY CaMOCTOSITENIbHBIX HCCIEN0-
BaTEJIbCKUX yYMEHHI (TMOCTaHOBKa IMpoOiembl, cOop u 00paboTka WMHGPOpPMAIMK, MPOBEICHUE
SKCIIEPUMEHTOB, aHANU3 MOJYYEHHBIX PE3YJIbTATOB), CIIOCOOCTBYET Pa3BUTHUIO TBOPUYECKUX CIIO-
COOHOCTEH M JIOTHYECKOTO MBIILICHHUS, OOBEAMHACT 3HAHUWS, IMOJyYEHHBIE B XOl€ Y4eOHOro
mpolecca, U IpuoOIaeT K KOHKPETHBIM )KU3HEHHO BaKHBIM M MMPOPECCUOHANBHBIM MpobdieMam.

[IpoekTHas NeATENbHOCTh SBISETCS 0053aTeNbHON YacThi0 Y4EOHOU 1eATEeIbHOCTU CTY-
JIEHTOB NepBOro Kypca. CTyIAEHThI BBINOIHSAIOT WHIMBUYyAJIbHbIE IPOEKTHI 3a CUET BPEMEHHU,
OTBEJICHHOT'0 Ha CAMOCTOSITENIbHYIO padoTy.

Bo3MokHBI ciienyronuye TUIbl HHAUBUAYAIbHBIX IPOEKTOB:

— nH(pOpPMAIMOHHBIE U TTPOOIEeMHO-pedepaTHBHBIE paOOTHI, HATUCAHHBIE HA OCHOBE HE-
CKOJIbKMX HAy4YHBIX M JUTEPATYypPHBIX UCTOYHUKOB U MPEIOJararmle CONoCTaBIeHUE JaHHBIX
U3 Pa3HBIX UICTOYHUKOB M HA OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY IMOCTABJICHHOM MPOOIEMBI;

— DKCIIEpUMEHTAJIbHbIE PaOOThl, HAIlICAHHbIE HA OCHOBE BBIIIOJHEHHUS 3KCIIEpUMEHTA,
ONMCAHHOTO B HAyKE U MMEIOILLETO U3BECTHBIN PE3yJIbTAT; HOCIT CKOpPEE WIIIKOCTPATUBHBIN Xa-
pakTep U MpeArnoyaraloT CaMOCTOSITENIbHYIO TPAKTOBKY OCOOEHHOCTEN pe3ysbTaTa B 3aBUCHUMO-
CTU OT U3MEHEHHUS UCXOJHBIX JTAHHBIX;

— HaTypaJIMCTUYECKUE U ONKCATENbHbIE padOThI, IPEICTaBISAIONINE cOO0M HAOII0IeHUE U
KayeCTBEHHOE OMHCAaHNE KaKOro-1100 SIBIECHHUS;

— HCCIeIOBaTeNIbcKHe PabOThl, BBHIMOJIHEHHBIE C TMOMOIIBI0 KOHKPETHBIX METOJUK U
UMeroIe COOCTBEHHBIN IKCHEpUMEHTAIbHBII MaTepuall, Ha OCHOBAHHMU KOTOPOIO JIENaeTcs
AQHAJIU3 U BBIBOJIBI O XapaKTEpe UCCIIEyeMOro SBJICHUS;

— MPaKTUKO-OPUEHTUPOBAHHBIE PAOOTHI, MPENoIaranue U3roToBIEHUE MaTepHaTbHO-
ro o0beKTa (MOEIH, MaKeTa WM HHOTO KOHCTPYKTOPCKOTO U3/IENus).

[IpumMepHBIe TEMBI HHIUBUIYAIBHBIX TPOCKTOB!

1.Kanenaapb: OT APEBHUX BPEMEH JI0 HAIIUX JHEH.

2.Korga nosiBUIIMChH OTpHIIATEIbHbBIE YUCTIA

3.M3y4yeHne cTapuHHBIX MEP U UX IPUMEHEHUE B COBPEMEHHOM IIKOJIE

4.Kto nzobpen apabekue uudpsl 1 yrcina?

5.KTo kak cuurtaer

6.Kypbessl, codr3mbl, TapaoKChl B MATEMATHKE

7.KpblnaTele MATEMaTHUYECKUE BBIPAKEHUS

8.Maremaruka J[peBHero Boctoka

9.Maremaruka B JpeBHen ['penyn

10.Maremarnka HapOJOB MUpa

11.MareMaTuku U UX OTKPBITHS B TOAbI Bennkoit OTeuecTBeHHOM BOMHBI

12.MartemaTuku 1 MaTeMaTHka B roabsl Bemnkoit OTeyecTBEHHO BOMHEI

13.Maremarnueckue TaiiHbl J{peBHero Erunra

14.Maremaruueckoe Hacienue pesneit Pycu

15.Metoas! pelieHus ypaBHEHUH B cTpaHax JlpeBHero Mupa

16.HekoTopsie BeXu pa3BUTHSI MATEMATHKH

17.0 cexpere npoucxoxaeHus apadbckux uudp

18.00603HaueHne YUCEN Y pa3HbIX HAPOJIOB
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19.I1osiBeHne u pa3BUTHE YKCIA

20.«ITpenanbs cTapuHbl JATEKON» (PEIICHUE CTAPUHHBIX 3a7a4)

21.TauHCTBEHHAs HCTOPUS COBEPIIEHHBIX YUCEI

22 Poxnenue cuera

23.CnaBsHCKasi Hymepauus

24 .IlepBbIii pyccKkuil yaeOHUK JIJIs1 CAaMOM TOYHOW HAYKH — MaTeMaTHKH

25 ITpoucxoxaeHue reoMeTpun

26.1IpoucxoxieHrEe T€OMETPUUECKUX TEPMUHOB

2’7.Benukue reHuy pouuioro

28.Benukue )XeHIMMHBI-MaTEMAaTUKU

29.Benukne MaTeMAaTUKH MPOILIOTO

30.Benukue yyeHble-MaTEMAaTUKU

31.Bxiang CoBeTcKMX MaTeMaTUKOB, pu3uKoB 1 MexaHUKOB B [loGeny Hax ['epmanueii B
Benukoit OteuecTBEHHOW BOWHE.

33.BausiHue UCTOPUUYECKUX COOBITHI HAa pa3BUTHE MAaTEMAaTUKH

34 BO3HUKHOBEHHE cUeTa

35.B03HUKHOBEHUE YUCEN

36.Bo3nukHOBeHUE PP U apu(PMETHIECKUX 3HAKOB

37.Bocniuranue npuMepoMm: Jito0OOBb B )KM3HU BEITMKUX MaTEMaTUKOB

38.Beiaromuecs KeHIMHbI-MaTeMaTUKI

39.I'anepes BENMKUX MaTeMaTHUKOB

40.I'eomerpus B [IpeBHem Erunte

41.I'eomeTpus OT NPOLLIOrO K HACTOSILIEMY

42 M3BeCTHBIE JKEHIIMHBI-MaTEMATUKHI

43.Ucropuueckue 3a1auu

44 VcTtopudeckue CBEEHUS O MaTEMaTHKE

45 .Wctopusi BOSHUKHOBEHUS alreOpbl

46.McTopust BOSHUKHOBEHHS T€OMETPUU

47.Uctopust BOSHUKHOBEHUS IpoOei

48.McTopust BOSHUKHOBEHHUS MATEMaTUKH

49 McTopust BOSHUKHOBEHUS! MaTeMaTuKu Ha Pycu

50.McTopus BOSHUKHOBEHMS HATYPAJIbHBIX YHCEI

51.Mcropust BOBHUKHOBEHUS OTPULIATEIBHBIX YUCEI

52.McTopusi BOSHUKHOBEHUS TaOIMIIbI YMHOXKEHUS

53.McTopursi BOSHUKHOBEHMS YHCEIL.

54.Actopust reomeTpun

55.Mcropust necITHUHBIX qpobeit

56.Mcropus npeBHel apupMETUKH

57 Mcropust npobeit

58.Uctopus norapudmonS59.Codnst BacunbeBna KoBaneBckas: nepBasi >KeHIIUHA-
MaTeMaTHUK

60.Benukas xeHIMHa-mMareMaTuk ['unarua Anexcanapuiickas

61.UccnenoBarenbckue padbotsr: Jleonapmao Gubonaudm

62.A.H. Koamoropos — pa3HOCTOpOHHSS INYHOCTh XX B.

63.Annpeit Hukonaesny KoiMoropos — yueHblii-maTeMaTHK

64.0Opuramu 1 reoMeTpus

65.0pTOTPEYTrOJbHUK U €T0 CBOMCTBA

66.0co0eHHOCTH MTOCTPOSHUS Ha KJIeT4aToil Oymare

67.0T1 oTpe3ka 10 BEKTOpa

68.0T1 napannenorpamma /10 30JI0TOTO CEYEHHUS.
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4. YCJIOBUS PEAJIM3AILIMU YYEFHOU JUCHUTNJIAHBI

4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

O6opynoBanue yueOHOTO KaOMHETa U pabovyrx MECT KaOMHETa: y4eOHBIC CTOJIBI, PyKOBOI-
CTBa M MOCOOUSI, CIIPABOYHBIC MATEPHUAIIBI.

O6opynoBanue yaeOHOT0O KaOUHeTA:

— MOCAJ0YHBIC MECTA 110 KOJTMYECTBY 00YUAIOIINXCS;

— paboyee MeCTO MPEeroIaBaTes;

— HarJsIIHBIE TOCOOUS U 000PYIOBaHUE

— AUAAKTUYCCKNUEC MAaTCpUaJibl (SaHaHI/DI AJIs1 KOHTPOJIbHBIX pa60T, AJI pasHbIX BUJOB OLIC-
HOYHBIX CPEJCTB, MPOMEKYTOYHOM aTTECTALUH U JIp.);

— TEXHUYECKUE CPEACTBA 00YUCHHS (KOMITBIOTEP; TEIIEBU30P; BBIXO/I B JIOKAJTLHYIO CETh).

4.2. UndopmanuonHoe odecrnieyeHne o0ydeHust

OcnosHas tumepamypa.

1. boromosios, H. B. MaremaTuka: y4eOHHK JJIsi CpEAHEr0 POpECCHOHATBLHOTO 00pa3o-
Banus / H. B. boromomnos, I1. U. Camoiinenko. — 5-¢ uzj., nepepad. u gomn. — Mocksa: M3naTeinb-
ctBO FOpaiit, 2023. — 401 c. — (Ilpodeccuonanpuoe odbpazosanue). — ISBN 978-5-534-07878-7.
— Tekcr: oamektponnblii // OOpa3zoBarenbHas 1uiarpopma FOpaiir [caiitr]. — URL:
https://urait.ru/bcode/511565 (nara obpamenus: 04.06.2023).

2. boromornos, H. B. Maremaruka. 3aauu ¢ penieHusIMHA: y9eOHOE TTOCOOHEe ISl Cpe/i-
Hero npodeccuoHanbHOro oopazosanus / H. B. boromosos. — 2-¢ u3j., ucnp. u jgon. — Mocksa:
WznatenberBo FOpaiit, 2023. — 755 c. — (IlpodeccunonansHoe obpazoBanue). — ISBN 978-5-534-
16211-0. — Texkct: snektponHblii // OOpa3zoBatensHas 1uatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/530620 (nara obpamenus: 04.06.2023).

3. baimmakoB M.M. Marematuka: yuyeOHUK — 2-¢ u3na., crep. Mocksa: KHOPYC 219. —
394 c. — (Cpennee npodeccruoHaabHOE 00pa3oBaHue).

4. T'eomerpus. 10 — 11 xmaccel: yue6. s o6meoOpa3oBaT.yupexxJeHUN : 0a30BbIA U
npodun. Yposuu / [JI. C. AranacsH, B. ®. byry3os, C. b. Kagomies u ap.] 22-e uza. — M.:
Ipocsemenwue, 2022. — 278 c.: wit. — (MI'Y — mikose). — ISBN 978-5-09-024966-9/

5. MopakoBuu A.I'. Anrebpa u Hauana maremarnyeckoro aHaiusa. 10—-11 xmaccel. B 24.
YueOHUK Ui ydammxcsi oOrieoOpa3oBaTeNbHbIX yupekaeHui (6a30Bblii ypoBeHb) / A. T.
Mopakosud. — 13-e u3., crep. — M.: Muaemosuna, 20017. — 719c¢.: wn. ISBN 978-5-346-03812-
2.

Hononnumenvnas numepamypa

6. AnmumoB II.A. u 1p. Maremaruka: anredpa U Hadajaa MaTeMaTUYeCKOro aHalln3a, reo-
MeTpus. Anredpa U Hayanaa MaTeMaTHYeCKOro aHaiusa (0a30BbId U yriyOJeHHbIH ypoBHH).10—
11 xnaccel. — M., 2014.

7. Aranacsu JI. C., byry3os B. ®@., Kagomies C.b. u ap. Maremaruka: anrebpa u Hadaia
MaTteMaTHueckoro aHanuza. ['eomerpus. ['eomerpust (6a30BbIi 1 yriyoneHHbIH ypoBHH). 10—11
Kiaccel. — M., 2014.

8. bammmakoB M. . Maremartuka: yueOHHK JUIsl CTY/. YUpeKIeHUl cpen. npod. o6pazo-
BaHU. —M., 2014.

9. baimmakoB M. . Matemaruka. COOpHUK 3a/1a4 TpOQHUILHON HAIPaBICHHOCTH: yueO.
nocoOue ISt CTy. YIpEKIeHU! cpea. nmpod. oopa3zoBanus. — M., 2014.

10. bammakoB M. . Maremaruka. 3agayHuk: y4eO. mocobue Aisi CTyA. YUpexkICHHH
cpen. mpod. obpazoBanus. — M., 2014.

11. bammakoB M. . MaremaTtuka. DIEKTPOHHBIA yue0.-METOJl. KOMIUJIEKC AJS CTYI.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2015.

12. bammakoB M. U. Maremaruka (6a30Bb1ii ypoBeHs). 10 kimacc. — M., 2014.

13. bammakoB M. . Maremaruka (6a30BsIif ypoBeHs). 11 kmacc. — M., 2014.
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14. T'yceB B.A., I'puropses C.I'., Bonruna C.B. Marematuka 1ist npodeccuii u criernu-
AIBHOCTEHN COLMATbHO-DKOHOMUYECKOTO MPOPUIIS: YUIEOHUK JUISl CTYA. YUPexACHUN cpel. mpod.
obpazoBanus. — M., 2014.

15. Konsrun FO. M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anrebpa u
Havaja MaTeMaTHYECKOTo aHanmmu3a. AnreOpa M Havajga MaTeMaTHYECKOTo aHanmm3a (0a30BBIA U
yrayoseHnnbsiit ypoBuu). 10 kimacce / mox pea. A.b. XKwxkuenko. — M., 2014.

16. Komsirun 10. M., TkaueBa M. B., ®enepoa H. E. u ap. Maremartuka: anrebpa u
Hayaja MaTeMaTHYecKoro aHanusza. AnreOpa M Hayaja MaTeMaTHYeCKOro aHanusa (0a30BbId U
yrayOnennsiit ypoBau). 11 kmace / mon pen. A. b. XKuxdaenko. — M., 2014.

17. boromonoB, H. B. IlpakTtuueckue 3aHATHSA MO0 MaTeMaTHKe: ydeOHOE Mmocodue s
cpenuux npod. yue6. 3aBenenuii / H. B. boromonos. — 10-e uzn., mepepad. — M.: Beicm. 1mik.,
2008. — 495 c.

18. Boromomnos, H. B. Marematuka: yaeonuk i ccy3os / H. B. boromornog, I1. 1. Ca-
MOIIeHKO. — 5-¢ u3., crepeorurt. — M.: Jlpoda, 2008. — 395 c.

19. Banyp M.U., MaremaTuka Juist TeXHUKyMOB, MockBa «Haykay, 1990

20. Komsirun, FO. M. Marematuka: yueoHuk i CI1O B 2-x kH.: kH. 1 / FO. M. Konsirun,
I'. JI. JlykaukuH, . H. SIxoBneB. — 5-¢ uza. — M.: Mup u OGpazoBanue, 2008. — 656 c.

21. Konsirun, FO. M. Marematuka: yueoHuk i CIIO B 2-x kH.: kH. 2 / FO. M. Konsirun,
I'. JI. JlykaukuH, I'. H. SlkoBneB. — 5-¢ uza. — M.: Mup u OGpa3zoBanue, 2008. — 592 c.

22. Manxkesuy W.I1. Ceupup I'.I1., Teopus BeposiTHOCTEH U MaTeMaTH4YecKasi CTaTUCTUKA,
Munck «Bricias mkoiia», 1993

23. lexnenkuit, M. 1. Maremaruka: yue6nuk ansa CI1O / U. . [lexnenkuid. — 7-e u3m.,
crepeotun. — M.: Akagemus, 2011. — 304 c.

na npenooaseamenei:

24. ®depepanbHbIi 3aKk0H OT 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit de-
JEpaLum».

25. TIpuka3z Munucrepcta oopa3oBanus u Hayku PO ot 17.05.2012 Ne 413 «OG6 yrBep-
XKJIeHUHU (peaepanbHOro rocyJapCTBEHHOIO 00pa3oBaTeIbHOIO CTAaHAAPTA CPEIHEro (TIOJIHOTO)
o011ero 00pa3oBaHUs.

26. IIpukaz Munucrepcta obpazoBanus 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHece-
Huu usMeHeHuil B Ilpukaz MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoii @enepanuu ot
17.05.2012 Ne 413 «"O06 yTBepxaeHHH (enepaabHOro roCyAapCTBEHHOT0 00pa3oBaTeIbHOIO
CTaHjaapTa cpeHero (I0JHOro) o01ero oopa3oBanus'».

27. IluceMo [lemapTameHTa TOCYAapCTBEHHOM MOJUTHKU B c(epe MOATOTOBKH paboumx
kagapoB u JI1O MunucrepctBa obpazoBanus u Hayku P® ot 17.03.2015 Ne 06-259 «Pexomen-
JIalMY 10 OpraHU3alliy NOJIYYEeHHUs CPEHEro o0iero oopa3oBaHus B Mpejienax 0CBOeHUs o0pa-
30BaTeNbHBIX MPOTPaMM CpeIHEro MpodecCHoHaTBbHOTr0 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIIe-
ro obpa3zoBaHMs C y4eToM TpeOoBaHUM (elepabHBIX TOCYJapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaH/apTOB U MOJTy4aeMON MpopecCHy WM CHEUATIbHOCTH CPEeIHEro NpopeccHOHaNIbHOI0 00-
pa3oBaHU».

28. bammakor M. . Maremaruka: KH. JUIsl IPENoIaBaTelIs : MeTo 1. mocooue. — M., 2013

29. bammmakos M.U., I{piranos II.1. Metoaudeckoe mocodue s moarotTopku Kk EI'D. —
M., 2011.

30. Beiroackuit M.Sl. CnpaBouHuk mo sneMeHTapHOM MmaremaTtuke. M. IIpocBerenue,
2009 1.

31. Beiroackuiit M. S1. CipaBodHUK 110 BhICIIeH MareMaTuke. M.: Pockuura,2009

32. 3aiineB U.A. Beiciias maTemaruka: yue6. J{ms By3oB. — M.: JIpoda, 2005r.

33. Karmman W.A., IlycteiaaukoB B.U. [lpakTukym mo BbICIIEH MaremaTuke: B 2 T.:
yaeOHoe mocobue. — M.: Dkemo, 2006 T.

34. Jlucuukun B.T., Conoseitunk MN.JI. MaremaTuka: YueOHOE TOCOOUE JIsi TEXHUKYMOB
—M: Breic.mk., 1991-480 ¢ mn.
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35. lamasa A.A. COopHuk 3amad mo maremaruke. M.: ®OPYM: UH®PA-M, 2005. -
252c. (cepus «IIpodeccnonanbHOe 00pa3oBaHUEY).

36. lamasa A.A. Matemaruka: YueObuuk. - M.: DOPYM: UHDPA-M, 2005. -552c.-
(cepus «IIpodeccuonanbHOe 00pa3oBaHUEY).

37. XKypnan «MaTtemaTuka B IIKOJIE».

38. XKypnan «MaTemaTtnueckoe 00pa3oBaHHE.

Humeprnem-pecypcoi

39. www.feior.edu.ru  (MHpOpManMOHHBIE,  TPEHHPOBOYHBIE U  KOHTPOJIBHBIC
MaTepuabl).

40. www.sehool-eolleetion.edu.ru (ExuHast komiekiuud U(GPOBBIX 00pa3oBaTEIbHBIX
pECypcoB).

41. Exponenta.ruhttp://www.exponenta.ruKommnanusSoftline.

42. O6pa3zoBareIbHBI MaTEeMAaTHUSCKUN CalT. Marepwanbl JUIsl CTYACHTOB: 33Ja4d C
pEIIeHUsIMHU, CIIPABOYHUK 110 MaTeMAaTUKE, FIEKTPOHHbIC KOHCYIbTAIIUH.

43. Maremaruka B OTKpbITOM KoJutemke http://www.mathematics.ru

44, Math.ru: Marematuka u oopazoBanue http://www.math.ru

45. MOCKOBCKUM ILIEHTP HEMPEPBIBHOIO MaremaTtudeckoro oOpaszoBanus (MIIHMO)
http://www.mccme.ru

46. Allmath.ru - Bcs maTtematuka B oHOM Mecte http://www.allmath.ru

47.T'azeta  «Matematuka»  «u3gatenbckoro — goma»  «llepBoe  ceHTAOps»
http://www.1september.ru

48. O6mepoccuiickuii MaTeMaTudeckuii mopran Math-Net.Ruhttp://www.mathnet.ru

49. Bes onemeHTapHass MatemaTwka: CpemaHsss MaTeMaTHUecKas HMHTEPHET — IIKOJa
www.bymath.ru

5. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
TUCHMUIIIAHBI

KoHTpoJsib 1 oneHka pe3yiabTaTOB OCBOCHMS yU4e€OHOW TUCHUIUIMHBI OCYILECTBISETCS
IIPENOAABATENIEM B IIPOLECCE MPOBEICHUS NMPAKTUUYECKUX 3aHATUN, TECTUPOBAHMS, A TAKXKE BBI-
MOJIHEHUS 00y4YaIOUIMMUCS UHIMBUYaJIbHBIX 3aJJaHUM, TPOEKTOB, UCCIEA0BAHUM.

Oomas/ npogeccuo- Pe3yabTaTsl 00yyenus @DopMBbI M METOABI
HaJIbHAsl KOMIIETeH- KOHTPOJISI M OLleHKH
ums pe3yJaIbTaToB 00y4e-
HUS
OK 01 Bribupats cro- YMenns:
coObl pemieHust 3ajad — pacro3HaBaTh 33/1a4y W/WIHM [TpooIeMy N .
npodeccruoHaTbLHOM — B Mpo(eccroHAIbHOM /WY COLMATbHOM KOHTEKCTE YCTHEI OTPOc,
JEeSTEIIbHOCTH  IIpUMeE- — aHANMM3UPOBATH 3a/1a4y W/WIH TPoOJIeMy U BBIACIATE €€ .
HUTEBHO K pPa3jind- | COCTABHBIC YaCTH ponTanbHbIi Onpoc;
HBIM KOHTCKCTaM — OIIPEACIIATH OTAllbl PECHICHUA 3a1a49n
— BBIABIIATh U PPEKTHBHO MCKaTh WH(OPMANHNIO, HE0O- | OlleHKa KOHTPOJBHBIX
XOJIUMYIO JIJISl pEIIeHHUS 32/1a9H W/ WK TPOOIEMBI paborT;
— COCTaBIISITh TUIAH JEUCTBHS
— ONPeAENATh HEOOXOAUMBIE PECYPCHI HAGIMOIEHHE 33 XOIOM
— BJIQJICTh aKTYaJIbHBIMH METOZaMH PaOOThI BBIIIOJIHGHHST  [IPAKTH-
— B Ipo)eCCHOHATIBHON M CMEXHBIX chepax 4eCKHX PaloT;

— peaM30BbIBATh COCTABJICHHBIH IUIAH

— OLICHUBATh PE3YJIbTAT M MOCICICTBUS CBOUX JEHCTBHIA
(camMOCTOSITENTLHO WJIH C TIOMOIIBI0 HACTABHUKA)

3HaHus:

— aKTyaJIbHBIN MPO(EeCCHOHANBHBIM M COIMAILHBIA KOH-
TEKCT, B KOTOPOM HPUXOHUTCS pab0TaTh U KUTh

— OCHOBHBIE HMCTOYHMKH HMH(pOpMauMu M pecypchl s | OUCHKA HPAKTUICCKHX
peweHns 3a1a4 M 1pobieM B mpoeccHoHanbHOM W/hnn | PadoT pewenus kaue-
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COIIMAIEHOM KOHTEKCTE
— aJTOPUTMBI BEINIOJHEHUS PadoT
— B TIpo(peCCHOHANBEHON ¥ CMEKHBIX 00JIaCTAX
—MeTombl paboThl B TPO(ECCHOHATBHOW M CMEXKHBIX
chepax
— CTPYKTYpY IUIaHa UL PEIeHNUS 3a1ad
OPSIIOK OLGHKH DE3YJbTAaTOB pEIICHUs 3aiad Ipodeccuo-
HaJIbHOH A€STeIbHOCTH

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE  Cpea-
CTBa TIOMCKa, aHaJU3a
W UHTEpIpeTaluy WH-
¢dopmanuu, u unHbOp-
MAallMOHHBIE TEXHOJIO-
THU JJIS  BBIOJHCHUS
3a1a4 npodeccuo-
HaJIbHOM JeATeIEHOCTH

Ymenns:

— ONpeseNsATh 3aJa41 JJIsl ToucKa nHdopManuu

— ONpeseNsATh HEOOXOAUMBIE HCTOYHUKH HH(OpMALUK

— IJIAaHUPOBATH MPOIIECC MOUCKA

— CTPYKTYPUPOBATH MOJIy4aeMyt0 HHPOPMAIIHIO

— BBLACNATH HanboJjee 3HaYMMOe B IepevHe HHPOpMaInuu

— OLICHMBATh TPAKTHYECKYIO0 3HAYNMOCTh PE3yJIbTaTOB
MIOUCKa

— o(OpMIISTE PE3yNbTATHl MOUCKA, MPUMEHATH CPECTBA
MH()OPMALMOHHBIX TEXHOJOTHH AJS pelIeHHus Ipogeccro-
HaJIbHBIX 33724

— MCIIOJIBb30BaTh COBPEMEHHOE IPOTrpaMMHOE obecrede-
HHE

— MCIOJIb30BaTh PasiM4HbIe IH(POBBIE CPENCTBA A pe-
IeHUs Npo(heCCHOHANBHBIX 3a/1a4

3HaHus:

— HOMEHKJIaTypa MH(OPMAIIMOHHBIX UCTOYHHKOB, PUME-
HSEMBIX B IPO()ECCHOHANBHOM JeATETbHOCTH

— IIPHEMBI CTPYKTYpUPOBaHUs HHpOpManuu

— ¢opmar odopmIileHHS Pe3yIbTATOB IOWMCKa HH(pOpMa-
IINH, COBPEMEHHBIE CPEJCTBA M YCTpoiicTBa MH(pOpPMaTH3a-
120

— TIOPSOK X NMPUMEHEHHsI ¥ IIporpaMMHOe o0ecrieueHne
B TpO(eCcCCHOHANIBHOI JeSTeIbHOCTH B TOM YHCIE C HC-
M0JIb30BaHUEM IIU(DPOBBIX CPEJICTB

OK 04. 3dodexTuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUIEKTHBE
U KOMaHJie

Ymenus.

— OpPraHu30BBIBaTh Pa0OTy KOJUIGKTHBA M KOMAaHJbBI, B3a-
UMOJICHCTBOBATH C KOJUICTaMH, PYKOBOJICTBOM, KIIHCHTAMH B
x0/J1e PO eCCUOHATBHON JIEITeTHHOCTH.

3nanusg.

— IICUXOJIOTHYECKHE OCHOBBHI ACATCIHHOCTH KOJUIEKTHBA,
TICUXOJIOTHYECKUE OCOOCHHOCTH JMYHOCTH; OCHOBBHI IIPO-
€KTHOH JeATEeIbHOCTH

OK 05. OcymecTBisiTh
YCTHYIO W IIHCBMEH-

YmMmenns.
— TPaMOTHO H3JIaraTh CBOU MBICTH U OQOPMIISTH JOKY-

HYI0 KOMMYHHUKAIIUIO | MCHTBI IO MPO(ECCHOHATBPHON TeMaTHKE Ha TOCYJapCTBCH-
Ha FOCy}lapCTBCHHOM HOM S3BIKE, HpOﬂBHHTB TOHepaHTHOCTB B pa60qu KOJIJICK-
SI3BIKE Poccuiickoii | Tuse.

denepallii ¢ y4eTOM 3unanus:

ocobeHHOCTeH  comm- — 0COOEHHOCTH COLMAIIBHOTO M KYJIBTYpHOTO KOHTEKCTa;
AJIBHOTO U KyIIBTypHO— npaBI/ma Oq)OpMJ'[eHI/IH JIOKyMeHTOB nu l'IOCTpOGHI/IH yCTHBIX
o KOHTEKCTa COOOIIIEHUI

IIK 2.1. CocraBiiaTh YMmeHus:

ANEKTPHUYCCKHIE CXEMBI,
MPOBOJIUTE PAcUeThl U
aHaIu3 mapamMeTpoB
JJIEKTPOHHBIX OJIOKOB,
YCTPOMCTB M CHCTEM
Pa3IMYHOTO THIA C
MPUMEHEHHUEM CIIelra-
JIM3UPOBAHHOIO  MPO-
rpaMMHOTO obecriede-
HUSI B COOTBETCTBHHU C
TEXHUYECKUM  3a/IaHH-

=

— BBIIOJIHATE PAJAMOTEXHUYECKUE PACUEThl MapaMeTPOB
SJIEKTPUYECKUX BEJIMYMH PA3IMYHBIX JJIEKTPUYECKUX
3JIEKTPOHHBIX CXEM;

— aHAJIM3UPOBATh PE3YJBTAThl PACUETOB MapaMETPOB
DJIEKTPUYECKUX BEJIMYUH PA3IUYHBIX DJIEKTPUUYECKUX
DJIEKTPOHHBIX CXEM;

— IIPOEKTHPOBATh AHAJIOTOBBIE W IM(POBBIE SJIEKTpHUE-
CKHE CXEMbI MaJIOW U CpeJIHEH CTENEHHU CIOKHOCTH;

— IPUMEHSATH TPOTPaMMHBIE CPEICTBa KOMITBIOTEPHOTO
mozaenupoBanuss U CAIIP nist mpoeKTHpOBaHUS W aHAIH3A

=

= =

pa3pabaTbIBa€MBIX JICKTPHIECKUX CXEM.

CTBEHHBIX, PaCYETHBIX,
po¢eCCHOHATHHO
OPHEHTHPOBAHHBIX
3a/1a9);

OIICHKA TECTOBBIX 3a/a-
HUH;

HaOJIOAEHUE 3a XOIIOM
BBINIOJIHEHUS WHIWBU-
JyaJdbHBIX TPOCKTOB U
OLIEHKA BBIMOJIHEHHBIX
MPOCKTOB;

nudhepeHInpoBaHHbBII
3auer

JK3aMCH
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eM 3HaHus:

— OCHOBHBIE TPHHIUNBEI pabOTBl  PaaANONICKTPOHHBIX
YCTPOMCTB;

— OCHOBBI CXEMOTEXHHKH aHAJIOTOBBIX M IU(PPOBBIX HHTE-
IPaIbHBIX CXEM;

—VYI'O 1mdppoBEIX W aHAJIOTOBBIX KOMIIOHGHTOB U
YCTPOMCTB;

— OCHOBHBIE METO/Ibl PacyeToB aHAJOTOBBIX U IH(POBBIX
JNIEKTPUUECKUX CXEM MajJoil M CpelHel CTENEeHU CIOXHO-
CTH;

— IpOrpaMMHBIE CPE/ICTBA KOMIIBIOTEPHOTO MOJEIHPOBa-
nust 1 CAIIP 1 TpoeKTHPOBaHMS U aHAlIM3a pa3padaThiBa-
€MBIX DJEKTPUYECKUX CXEM

6. JOIMOJHEHMA U U3SMEHEHHW S B PABOUYE ITPOTPAMME

Jlono/iHeHMs 1 U3MEHEHUs B padodeil mporpamme 3a / y4eOHbIi rog
B pabouyto mporpammy mo amcumiuinHe «Maremaruka» s crenuanproctd 11.02.17
«Pa3paboTKa AMEKTPOHHBIX YCTPOWCTB M CHCTEM» BHOCSTCS CIEIYIOIIME JOMOJHEHUS U HU3Me-
HEHUSA:

I[OHOJ'IHGHI/IH Hn U3MCHCHU BHCC

(momxkHoCTh, ©.1.0., moanucs)

Pabouas nmporpamma paccMoTpeHa Ha MeJarorundyeckoM COBETE KOJUIeka
ITIpoTtokon Ne  oT «_ » 20 T

3am. gupekropa no YMP
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