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1. ACHIOPT YYEBHOM JUCHUILIUHBI <MATEMATHKA»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl
Pabouas nporpamma y4eOHOM TUCHMIUIMHBI «MaTemMaTruka SBISETCS YacTblO MPOrpam-
MBI IIOATOTOBKH CIELUAIMCTOB cpenHero 3BeHa B coorBercTBUU ¢ PI'OC mo cnenmanbHOCTH
35.02.10 «O6paboTKa BOAHBIX OHOPECYPCOBY» KBAIU(UKAIUSI — TEXHUK-TEXHOJIOT.

1.2. MecTo yuyeOHOii TMCUMIJIMHBI B CTPYKTYPe NPOrpaMMbl OJAT0OTOBKHU CHIENUATH-
CTOB CpeJIHero 3BeHa
Pabouas nporpamma mo gucuuininae «Matematuka» (YI1.14) o6s3aTenbHON 4acThiO

00111e00pa30BaTEIbHOrO IUKJIa 00pa3oBaTeibHONM Tporpammel B cootBeTcTBUM ¢ PI'OC CIIO
o crieruanbHOCTH 35.02.10 «O6paboTka BOAHBIX OMOPECYPCOBY.

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

JICHO Ha JOCTH)KEHUE PE3yJbTAaTOB €€ n3ydeHus B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC COO ¢
ydeToM npodeccuonanbaoil Hanpasnernoctu @I'OC CIIO, a mmeHHo:

— obecnieueHre COPMUPOBAHHOCTH IMPEJICTABICHUM O COLUANIBHBIX, KYJIbTYPHbBIX U HC-
TOPUYECKUX (PaKTOpax CTAHOBJICHUSI MAaTEMAaTHKH;

— obecneueHre cHOPMUPOBAHHOCTH JIOTMUECKOTO, AJIFOPUTMUYECKOTO M MaTeMaThye-
CKOI'0 MBIIIUICHHS;

— obecnieueHre cOPMHUPOBAHHOCTH YMEHUH MPUMEHSAThH MOJIy4YCeHHbIC 3HAHUS IPU pe-
LICHUU PA3JIMYHBIX 337a4;

— obecnieueHre cOpMUPOBAHHOCTHU MPEACTABICHUI 0 MaTeMaTHKE KaK 4acTH oOrieye-
JIOBEYECKOMN KYJIbTYpbl, YHUBEPCAIBHOM S3BbIKE HAYKH, ITO3BOJISIOIIEM ONMCHIBATh U U3Yy4aTh pe-
aJIbHBIC NPOLECCH] U SABJICHMUS.

ITpu ocBoennu npodeccuit CI1O u cneunansrocreit CIIO TexHMueckoro npoduis mpo-

deccronanpbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaeTcs Oosee yriayOleHHO, Kak NpoduibHas
yueOHas AMCLUMIUIMHA, YUYUTHIBAIONIAs crenu(uKy OcBaUBaeMbIX IMpodeccuili uiu crenuaibHo-
CTEH.

3TO BI)Ipa)KaeTCH B conepmaﬂun O6y‘I€HI/I$[, KOJINYECTBE 4aCOB, BBIACIIIEMBIX Ha I/I3y116-
HHUEC OTACIIBHBIX TEM HpOl"paMMI)I, FJ'Iy6I/IH€ UX OCBOCHUSA CTYI[GHTaMI/I, O6T)CM€ 158 xapaKTepe
MPAKTUYECKHUX 3aHSATUH, BHIaX BHEAYAUTOPHON CAaMOCTOSITENIEHON pabOThI CTY/IEHTOB.

OO0mue 1enn u3ydyeHus: MaTeMATHKU TPATUIIMOHHO PEATU3YIOTCS B YETHIPEX 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 neneir MaTeMaTHUECKOTO 00OPa30BaHMs OTPAXKAETCS Ha BHIOOPE MPUOPH-

TETOB B OpraHU3alllu y4eOHOW JeATenbHOCTH oOydaromuxcs. [ TeXHHMYecKoro, coluaibHO-
PKOHOMHUYECKOTO Tpodmielt mpodeccrnoHambHOro 00pa3oBaHMsI BBHIOOp IIENICH CMeEIaeTcss B
[IparMaTH4eCKOM HaIlpaBJICHUH, MIPEIyCMAaTPUBAIOIIEM YCHJIEHUE U paclIMpeHHe MPUKIATHOTO
XapakTepa H3y4yeHHs MaTeMaTHKH, NPEUMYIIECTBEHHOM OpHMEHTallMd Ha aJrOPUTMUYECKUN
CTHJIb TIO3HABATEIbHON JAEATEILHOCTH. /{11 T'yMaHUTApHOTO U €CTECTBEHHO-HAYYHOTO Mpoduien
npodecCHOHATBLHOTO 00pa3oBaHusl 0ojiee XapaKTEPHBIM SBIISIETCS YCHJICHHE OOIIEKYJIbTYpHOU
COCTaBJIAIONICH Y4eOHON AUCIUIUIMHBI C OPHEHTAIMEed Ha BU3yalbHO-O0pPA3HbIM U JOTMYECKHMA
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CTUJIM Y4eOHOM paboTHI.

N3ydyenne mareMaTuku Kak mpopuiIbHON 0011e00pa3oBaTenbHON YI4eOHOM UCIIUILTUHBL,
yuuTHIBaIONIe cnenuduky ocBamBaeMbIX cryneHTamu npodeccuit CIIO mmm crnenuaabHOCTH
CIIO, obecrieunBaeTcs:

— BBIOOPOM Pa3IMYHBIX MOJXO/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,

— (opmupoBanreM cuctembl y4yeOHBIX 3ajjaHuid, oOecreunBaromux 3(pQeKTuBHOE OCY-
IIECTBJICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOoramieHueM CHeKTpa CTHICH Y4eOHOH NEesITeTbHOCTH 33 CUET COIJIACOBAHUS C Be-
JYIIMMU JCSTEITbHOCTHBIMU XapaKTePUCTUKaMHU BBIOpAHHOH Mpodeccuu / CriennanbHOCTH.

[TpodwibHas cocraBisomas OTpaXkaeTcs B TpEOOBAHMSIX K MOATOTOBKE 00yJarOIIUXCs B

qacTu:

— oOwiei cucTeMbl 3HaAHWH: colepKaTelbHblE MPUMEPbI MCIIOJIb30BaHHUs MaTeMaTHye-
CKUX UJEH U METOJIOB B MPO(ECCHOHATLHON IEATEIbHOCTH;

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

— MPaKTUYECKOT0 MCIOJb30BaHUS IPUOOPETEHHBIX 3HAHUM U YMEHMI: UHANBUIyaJIbHO-
ro y4eOHOTo OINbITa B TOCTPOSHUH MAaTEMAaTUYECKUX MOJEJIEH, BBIMOJIHEHUH UCCIIEI0BATEIbCKUX
IIPOEKTOB.

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

OPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTHK YIeOHOW PabOTHI, 3aBUCSIIUX OT MPOGUIIL
poeCCHOHAIBHOTO 00pa30BaHUs, MOJYyYEHHUs OMbITa UCIIOJIB30BAHUS MATEMAaTUKH B COJIEpKa-
TENbHBIX U MPO(HECCHOHATFHO 3HAYMMbIX CUTYAIUSIX MO CPAaBHEHUIO ¢ (JOpPMaIbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMH XapaKTEPUCTHKAMU O0yUEHUSI.

Copepxanrie yueOHON AUCHUIUIMHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHBIMHU COZEP-
JKaTeNbHBIMH JTUHUSMU O0y4EHUSI MaTeMAaTHKeE:

— anreOpanueckas JMHUS, BKIIOYAIONIasi CUCTEMaTU3allMI0 CBEIEHUH O unciax; usyde-
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 BUJOB YHMCJIOBBIX BBIpaXKEHUH U (POPMYIT; COBEPLICHCTBOBAaHHUE MTPAKTUYECKUX HABBI-
KOB U BBIYMCIUTENBHOMN KYJIbTYphl, paCIIMPEHUE U COBEPILIEHCTBOBAHUE aAJIreOpandecKoro arra-
para, cOpMHUPOBAHHOI'O B OCHOBHOMH IIKOJIE, M €70 IPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U
MPUKIIAIHBIX 3a7a4;

— TEOpeTUKO-(YHKLUMOHATbHAS JIMHUS, BKIIOYAIOLIas CUCTEMAaTU3allui0 U paclIMpeHue
CBEJICHUM O (PYHKIMSX, COBEPILIEHCTBOBAHUE IpapMUeCKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMH
UesIMU U METOJIaMH MaTeMaTHYeCKOTro aHajn3a B 00beMe, MO3BOJIAIONIEM UCCIIEJ0BATh dJIEMEH-
TapHble PYHKIIMU U pelIaTh NpocTeilline reoMeTpuieckue, Gpu3nieckue u Jpyrue NpukiagHbe
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 COBEPUICHCTBOBAHME TEXHUKH ajredpanyeckux mnpeolOpaszo-
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 JMHUS, BKIFOYAIOIIAsl HATJISAHBIE IPEICTABICHNS O IIPOCTPAHCTBEH-
HBIX QUrypax W U3yuyeHHe MX CBOWCTB, (JOPMHPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOO-
pakeHHUs, Pa3BUTHE CIIOCOOOB r€OMETPUUECKUX U3MEPEHHM, KOOPIMHATHOIO U BEKTOPHOTO Me-
TOJIOB AJIsl PELLIEHUS] MAaTEMAaTUYECKUX U NIPUKIIAIHBIX 3a7a4;

— CcToXacTU4ecKas JIMHMs, OCHOBaHHAs Ha Pa3sBUTHM KOMOMHATOPHBIX YMEHHUH, Mpea-
CTaBJICHUH O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX OKPY’KAIOILEr0 MUPA.

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

MU I Beex mpoduieit mpodeccuoHaaIbHOTO 00pa3oBaHus U MPU BCeX 00beMax yueOHOTO Bpe-
5



MEHHU HE3aBUCHMO OT TOTrO, SIBISETCA JU ydeOHas nucuuIuinHa «Marematuka» 0a30BOW WIIH
PO HIEHOM.

B temarnueckux rmiaHax mporpaMMbl Y4eOHBIH MaTepuai MpeAcTaBiIeH B Gopme yepe-
JYIOILErocsl pa3BepPThIBAHUS OCHOBHBIX COAEpKATEJIbHBIX JIMHUN (aIredpandeckoi, TEOPETUKO-
(GyHKIMOHATIBHOM, YpaBHEHUI U HEPABEHCTB, FTEOMETPUIECKOM, CTOXaCTHYECKOMN ), UTO TO3BOJIS-
eT TMOKO MCMOJIb30BaTh UX PACIONOKEHHE U B3aUMOCBS3b, COCTABIISTh paOOUYMil KaleHJapHbIN
J1aH, MO-pa3HOMY Yepeays yaeOHbIe TeMbl (TJ1aBbl Y4eOHHUKA), YIUTHIBas MPOQHIb Mpodeccro-
HaJbHOTO OOpa3oBaHus, cnenuduky ocBanBaemon npodeccuu CIIO wm cnermansaocTr CII0,

IyOMHY U3y4eHUsl MaTepuana, ypoBeHb MOJrOTOBKU CTYACHTOB IO MIPEIMETY.

N3yyenne o01ieo0pa3oBaTebHON y4eOHON MUCHUIUTHHBI «MaTeMaThKay 3aBepIiacTcs
MOJIBEJICHUEM HTOTOB B (hOpMe IK3aMEHa.

1.4. Kosin4ecTBO 4acOB, OTBEJ€HHBIX HA H3Y4YeHH e TUCIUIITHHbI

O06bem yueOHOM Harpy3ku — 272 4aca, B TOM YHCIIE:
o0si3aTenpHas ayAuTOpHast yueOHast Harpy3ka oOyuaromerocst — 252 4acos,

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILINHBI

I/I3yquHe JUCITMITIINHBI CHOCO6CTByeT (1)OpMI/Ip0BaHI/IIO CJICAYIOHIUX O6I_I_II/IX u HpO(I)eCCI/IOHaJ'IB-
HBIX KOMHGTGHHHﬁ, a4 TaKXKC JIMYHOCTHBIX PE3YJIbTATOB:

Oo0mue u npodeccuoHAIbHbIE KOMIIETEHIIHH
Kon HanmeHnoBaHMe pe3yJibTaTa 00yUeHUs!
OK 01 | BeiOupatbs criocoObl pemieHus 3a1ad npodecCHOHaNbHOM N1eATeNTbHOCTH MPUMEHU-
TEJIbHO K Pa3JU4YHBIM KOHTEKCTaM
OK 02 | Mcnonb30BaTh COBpEMEHHBIE CpPE/ICTBA MOUCKA, aHAJIM3a U MHTEepIpeTanuu UHpop-
Maluy, ¥ MHQOPMALMOHHbIE TEXHOJIOTHH JIS BBIIIOJHEHUS 3a/1a4y MpodeccuoHasb-
HOH JEATEIBHOCTH;
OK 04 | DddexTnBHO B3aMMOIEHCTBOBATh M Pa0OTaTh B KOJUICKTHUBE W KOMAH/IE,
OK 05 | OcymiecTBisATh YCTHYIO M IMCBbMEHHYI0 KOMMYHHUKAIMIO HA TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @enepanyu ¢ y4eToM 0COOEHHOCTEN COIMATIBHOTO U KYJIBTYPHOI'O KOH-
TEKCTa
[IK 2.1 | [InanupoBaTh, OpraHU30BBIBATh U BECTU TEXHOJIOTMYECKUN MPOLECC MPOU3BOJICTBA
KOPMOBOH M TEXHUYECKOH MPOIYKIIMU U3 BOJHBIX OMOPECYpPCOB
JINYHOCTHBIE pPe3yJbTaThl
JIP4 [IpostBasrOmUi U IEMOHCTPUPYIOLIUN YBAKEHUE K JIIOIAM TPYAA, OCO3HAOIIUHN LIEH-
HOCTb cOoOCTBeHHOTro Tpyaa. CtpemMsiuiics Kk GOpMUPOBAHHIO B CETEBOU cpesie JINY-
HOCTHO U NMPO(eCcCHOHANTBHOT0 KOHCTPYKTUBHOTO «IIH(POBOTO CIIe1a
3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILIMHBI
3.1. O0beM yueOHOii TMCUUIJIMHBI M BUABI YU4e0HOI padoThI
Bupj ydeOHoii paboThl Konuuecmeo uacos
MaxkcumajbHasi ydeOHasi HAarpy3Ka (Bcero) 254
Oo0s3aTenbHasi ayIMTOPHas yuyeOHasi HArpy3Ka (Bcero) 234
B TOM YHCJIC:
JICKIIUU 198
NPaKTHYECKUE 3aHATHS 36
1ab0opaToOpHBIE 3aHATHUS —
CamMmocTosTeIbHAs1 padoTa o0yuarolerocs (Bcero) 8
Koncynabranumn 4




HpOMe)KyTO'-lHaSI aTrecranus

Hrorosas arrecranus 1,2 CCMECTP — OK3aMCH

3.2. TemaTuyeckuii MJIaH U co/iepKaHNe Y4eOHOH TUCHUTLINHBI

HaumeHnoBanue O0bem @opmupy-
Conep:xaHue y4eOHOIr0 MaTepHuaja, NPpaKTHYeCKHe 3aHATHS eMble KOM-
pa3aesoB U TeM JacoB
neTeHIHH
1 2 3 4
1 cemecTp
Pazpnea 1. IloBTOpeHne Kypca MaTeMAaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 Coaep:xanue yueOHOI0 MaTepHaia/KOMOMHHPOBAHHOE 3aHATHE
Hear wu  3amaum | Llens u 3amauu MaTeMaTHKU IPH OCBOCHHUH CIICIIMAIBHOCTH. OK 01
MaTeMaTHMKH 1pH | ba3oBble 3HaHNS ¥ YMEHUS [0 MaTeMaTHKe B MPO(PECCHOHATBHON 1 OK 02
OCBOCHHHM CIelM- | B [IOBCETHEBHOH NESATEIHHOCTH. 6 OK 04
aabHOCcTH. Ymciaa ,Z[eﬁCTBHﬂ HaJl MOJIOKUTCIbHBIMA U OTPULATCIIBHBIMU YUCJIIAMH, C OK 05
U BBIYUCJICHUSA OOBIKHOBEHHBLIMH U JACCATUYHBIMU leO6HMI/I.
JetictBust co cTeneHsaMu, GOpMyJIbl COKPAIIEHHOTO YMHOKEHHS
Tema 1.2 Coaep:xanue yueOHOro MaTepuaa/KoOMOMHUPOBAHHOE 3aHATHE OK 01
IIpouentneie BbI- | [IpocThie MPOIEHTHI, pa3HbIC CIOCOOBI X BRIYHCICHUS. JInHEHHbIE, OK 02
YHCAeHusA. YpaB- | KBaapaTHbIC, APOOHO-THHEHHBIC YPaBHEHHUS U HEPABCHCTBA 6 OK 04
HEHUS] M HepaBeH- OK 05
cTBa
Tema 1.3. Ilpakmuueckoe 3anamue (npogheccuonanbHO-OpUEHMUPOBAHHOE OK 01
IpouenTHbie BbI- | codepiricanue) OK 02
yncaeHnuss B npo- | IIpoctble M clnoKHBIE NPOLEHTHL. IIpONEHTHBIE BBIYKCICHUS B 2 OK 04
(eccuoHaIBHBIX mpo¢eCCHOHANBHBIX 3a1a9ax OK 05
3aJayax IIK 2.1
Tema 1.4 Coaep:xanue yueOHOro MaTepuana/KOMOMHUPOBAHHOE 3aHATHE
Pemienne  3apad. | Berumcnenus u mpeoOpazoBanus. YpaBHEHUS W HepaBeHCTBa. ['eo- 4 gi (0);
BxoaHoit KOH- | METPpHS Ha MIIOCKOCTH
TPOJIb prKTuqecKoe 3aHATHE OK 04
2 OK 05
KonTponbnas pabota no pazaeny 1
Pazgen 2 IlpsiMble ¥ I0CKOCTH B pocTpaHcTBe. KoOpAMHATEHI M BEeKTOPHI B IPOCTPAHCTBE
Tema 2.1. OcHoB- | CoaepxaHue y4eOHOI0 MaTepuaJIa/KOMOMHUPOBAHHOE 3aHITHE
Hble MOHATHA cTe- | [Ipemmer crepeomerpun. OcCHOBHBIE TOHATHS (TOYKa, TMpsMasd, OK 01
peomerpun. Pac- | uiockocts, mpoctpaHcTBo). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 8 OK 02
noJioxkenue mnps- | Ilepecekaromuecsi, napamienbHble U CKPEIIMBAIOIIUECS IpPSIMBIE. OK 04
MBIX M ILIOCKO- | YIoJ MEXIy IpsAMbIMU B IIpocTpaHcTBe. llepneHauKyiaspHOCTb OK 05
creit npsaMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
Tema 2.2. Tlapan- | Cogepxanne y4e0HOro MaTepHaia/KOMOMHUPOBAHHOE 3aHATHE
JeJbHOCTh  mps- | [lapamtensHsle mpsiMas W mockocTb. Omnpenenenue. [IpnsHak. OK 01
MbIX, mnpsamoii u | CBoilicTBa. OK 02
IUIOCKOCTH, IuIoc- | [TapamnensHele miockoctu. Onpenenenue. [pusnak. CeoiicTaa. 8 OK 04
KocTel Terpasap u ero snemeHTHl. [lapannenenumen ¥ €ro 3JIEMEHTEHI. OK 05
CBoiicTBa MPOTUBOIIONIOKHBIX TpaHEH M JWaroHaleil mapaerne-
nunesa. [TocTpoeHre OCHOBHBIX ceueHHi
Tema 2.3. Ilep- | Coaepxanue yueGHOro MaTepuaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
NEeHAMKYJIAPHOCTE | [lepnenaukynspHele npsmsbie. [lapamiensHble npsMble, EpHeH - OK 02
NPAMBIX, NPAMOI | KyJspHBIE K IUIOCKOCTH. [IpU3HaK nepreHAnKyISPHOCTH MPSIMOU U 8 OK 04
| mloucxocna, TUIOCKOCTH OK 05
ILUIOCKOCTeil
Tema 2.4. Ilep- | Coaep:xanne y4eOHOro MaTepHaia/KOMONHMPOBAHHOE 3aHATHE 6 OK 01
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TMeHIUKYJISIp u | [lepnenaukynsp U HakJoOHHas. TeopeMa O Tpex NEPHEHAUKYIIS- OK 02
HakJoHHasA. Teo- | pax. Yron Mexny IpsAMON U MIOCKOCTBIO. OK 04
peMa o Tpex mep- | YTos MeXAy IIIOCKOCTAMH. IlepneHauKyIspHbIE IIIOCKOCTH. OK 05
NeHNKYJIApax PaccrostHusI B IpocTpaHCTBE
Tema 2.5. Koop- | Coaepxanue yueGHOro MaTepuaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
AWHATBI M BeKTO- | /lekapTOoBBI KOOPAMHATHI B MPOCTpPAaHCTBE. BEKTOpHI B mpocTpaH- OK 02
pel B mpocTtpaH- | ctBe. ClloKeHHE W BHIYUTAHUE BEKTOPOB. YMHOXKCHHE BEKTOpA Ha 6 OK 04
CTBe gucio. CkansipHoe mpousBeAeHue BekTopos. IIpocteiinme 3anaun OK 05
B KOOpANHATAaX
Tema 2.6. IIpambie | [IpakTuueckoe 3aHsATHE (RPOdheccuoHaNbHO-OPUEHIMUPOBAHHOE
M IUIOCKOCTH B | codepoicanue) OK 01
NPAKTHYECKUX B3auMHoe pacnonoxeHue MpsMbIX B IpocTpaHcTBe. Ilapannens- OK 02
3agavax HOCTh TNPSIMOW M IUIOCKOCTH, HapauleNbHOCTh IUIOCKOCTEH, Iep- 4 OK 04
MEeHANKYISIPHOCTH MIocKocTed. Pacmnonoxkenne NpsMbIX U MIOCKO- OK 05
CTel B OKpYy’KarolleM MHpe (IpUpoje, apXUTEeKType, TeXHUKe). Pe- K 2.1
MMEHNUEC MPAKTUKO-OPUCHTUPOBAHHLIX 3a1a4
Tema 2.7 Pemienue | CoaepxxaHue y4yeOHOIro MaTepuaja/KOMOMHMPOBAHHOE 3aHIATHE
3agay. Ilpsamere u | PacnonoxkeHne NpsAMBIX M IUIOCKOCTEH B mpocTpaHcTse. llepren-
IJIOCKOCTH, KOOP- | IMKYJISPHOCTD M NMApalIeIbHOCTh NPSAMBIX M IUIOCKOCTeH. Jlekap- 8 OK 01
AMHATBI M BEKTO- | TOBBI KOOPAMHATHI B IIPOCTPAHCTBE. BEKTOpHI B MpOCTpaHCTBE. OK 02
pel B mpocTpaH- | CiloXeHHe U BBIYMTAaHNUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. OK 04
CcTBe Koopaunate! BekTopa OK 05
IIpakTHyeckoe 3aHATHE
KonTtponsHas pabdora mo pazgemy 2 2
Pa3gen 3. OcHoBbl TpUroHoMeTpun. Tpuronomerpuieckue pyHkuuu
Tema 3.1 Copep:xanue y4eOHOro MaTepnaia/KOMOMHUPOBAHHOE 3aHATHE
Tpuronomerpuye- | Pagmannas mepa yria. [IoBopoT ToOukr BOKPYT Hadasa KOOPIAMHAT. OK 01
cKHe ¢ynkuuu | OnpeneneHne CHHyca, KOCHHYca, TAHT€HCA M KOTaHTeHca. 3HaKU 10 OK 02
NPOU3BOJIbHOIO CHHYCa, KOCHHYCa, TAHT€HCA M KOTAHTeHCa 10 YeTBEPTSIM. 3aBUCH- OK 04
yria, yucjia MOCTh MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM H KOTaHTE€HCOM OK 05
OJTHOTO U TOTO K€ yIia
Tema 3.2 OcHoB- | Coaep:xaHue y4eOHOI0 MaTepuaJIa/KOMOMHUPOBAHHOE 3aHITHE OK 01
Hble TPUIOHOMeT- | TpuroHoMeTpudeckue ToxkaecTBa. lIpeoOpazoBanus mpocTeimmx 8 OK 02
pUYecKHe TOXKIe- | TPUTOHOMETPUYEeCKUX BhIpakeHHH. CHHYyC, KOCHHYC, TaHI€HC H OK 04
cTBa KOTAHT€HC YTJIOB Ol - O OK 05
Tema 3.3 Copep:xanue y4eOHOro MaTepnaia/KOMOMHMPOBAHHOE 3aHATHE
Tpuronomerpude- | O0nacTb onpenesieHus 1 MHOXKECTBO 3HAYEHUI TPUTOHOMETpHYE- OK 01
ckue GyHKIMH, UX | ckux ¢yHKUIuH. YETHOCTH, HEYETHOCTD, MIEPUOJUYHOCTD TPUTOHO- OK 02
cBoificTBa W rpa- | Merpudeckux QyHkuumii. CoiictBa u rpadukn QyHKIHHA Y = cOS X, 8 OK 04
uxn y =sin X, y =tg X, y = ctg x. CxaTue u pacTspkeHHe rpaduKoB TpH- OK 05
TOHOMETPHUYECKUX (PYHKITHIA.
[IpeobpazoBanne rpaukoB TPUTOHOMETPHUIECKUX (QYHKITHI
Tema 3.4 O6par- | CoaepxaHue y4eGHOIro MaTepuaIa/KOMOMHUPOBAHHOE 3aHITHE OK 01
Hble TpUroHOMeT- | OOpaTHBIE TpUTOHOMETpHUecKue GyHKInuU. X cBoiicTBa U rpadu- 6 OK 02
puyeckne (GyHK- | Ku. OK 04
137004 OK 05
Tema 3.5 Tpuro- | Cogep:xanne y4e0HOro MaTepHaia/KOMOHMHUPOBAHHOE 3aHATHE
HOMeETpHYeCKHe VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, OK 01
YpaBHeHHMs] M He- | ctg X = a. PemeHne TPUTOHOMETPHYECKUX YPaBHEHHH OCHOBHBIX OK 02
paBeHCTBa THUIIOB: MIPOCTEHIINE TPUTOHOMETPUIECKUE YPABHEHHS, CBOMSIINC- 8 OK 04
Csl K KBaJpPaTHBIM., PEIIACMbIC PA3JIOKCHUEM HAa MHOXHUTENH, Of- OK 05

HOPOJHEIE.
TIpocreiime TpUroHOMETPUUECKUE HEPABEHCTBA
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Tema 3.6 Pemenue

ConepikaHue y4eGHOro MaTepraia/KOMOMHUPOBAHHOE 3aHSITHE

3ajad4. OcnoBsl | [IpeoOpa3oBanne TPUTOHOMETPUYECKHX BEIpaKeHUH. Pemrenne 8 OK 01
TPHUIOHOMETPHH. TPUTOHOMETPUYECKHX YPaBHEHMH M HEPABEHCTB B TOM YHUCIE C OK 02
Tpuronomerpuye- | WCHOIB30BaHUEM CBOMCTB (YHKINH OK 04
ckue pyHKIMH IIpakTuyeckoe 3aHATHE 2 OK 05
KonrponbHas padora 1o 3 pazneny
CamocTosiTe1bHasi padoTa 6
Koncynbranus
IIpome:xkyTouHast aTTecTAlUsA
Hroro 132
2 cemecTp
Pa3gen 4. Ilpon3BogHas U nepBoodpa3Has GPyHKIHH
Tema 4.1 IlonsiTue | Coaep:xxanue y4eOHOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE OK 01
NPOU3BOIHOM. [Mpupamenne aprymenra. [lpupamenne QyHkuuu. 3anadu, IpUBO- OK 02
@®opMyJbl U NIpa- | OA0de K MOHATHIO TPOU3BOAHOW. OmpeneneHue MNPOU3BOIHOM. 4 OK 04
BUJIa anddepen- | AJroput™M OTBICKaHUS Mpou3BonHOW. Dopmynsl auddepenmupo- OK 05
IMPOBaHUSA Banws. [IpaBuna muddepenmpoBanuns
Tema 4.2 [lousatue | CoaepxaHue y4yeOHOIr0o MaTepuaJIa/KOMOMHMPOBAHHOE 3aHATHE
0 HCHPEPLIBHOCTH ["ry 1 atue HerpepbIBHOH (yHKuuu. CBOHCTBA HENpPEphIBHOW (YHK- SE 8;
bynkuwin.  Meron n. CBs3p MEXKAY HEMPEPHIBHOCTHIO M U] depeHIHpyeMOCThI0 4 OK 04
uirepsason (yHKIIMM B TOYKE. AJNTOPUTM PELICHUsI HEPAaBEHCTB METOJOM HH- OK 05
TEpBAJIOB
Tema 4.3 I'eomer- | Coaep:xaHue y4eOHOI0 MaTepuaJa/KOMOMHMPOBAHHOE 3aHIATHE OK 01
pudeckuii W ¢u- | ['eomerpuueckuii CMBICI MPOU3BOAHON (PYHKLIUHU — yriIOBOI KOd(®- OK 02
3MYECKHH CMBICH | UIMEHT KacaTeldbHOW K Trpaduky QyHKIMHM B TOUke. YpaBHEHHE 4 OK 04
NPOU3BOJIHOM KacarelibHOi K rpaduky (QyHKUMH. AJNTOPUTM COCTaBIICHHS ypaB- OK 05
HEHUsI KacaTeNnbHOU K rpaduky GpyHkunu y=f(x)
Tema 4.4 Mono- | CoaepxaHue y4eOHOI0 MaTepuaJIa/KOMOMHMPOBAHHOE 3aHITHE OK 01
TOHHOCTL  (yHK- | Bo3pacranue u yObiBaHHe (YHKIMH, COOTBETCTBHE BO3PACTAHUS H OK 02
mun. Toukm 3ke- | yObBaHWSA (QYHKIWU 3HAKY NMPOM3BOJHOW. 3aqadyll Ha MaKCUMYM H 4 OK 04
TpemMyMma MHHUMYM. AJNTOPUTM HCCleN0BaHMA (DYHKIMH M MOCTPOCHHS ee OK 05
rpaduka ¢ IOMOIIBIO TPOU3BOAHON
Tema 4.5 Hccae- | Coaepxanue yueGHOro MaTepuaa/KOMOMHUPOBAHHOE 3aHITHE OK 01
noBaHue QYHKUMHA | Vccnemopanne (yHKIMH Ha MOHOTOHHOCTH M IIOCTPOEHME Irpadu- 2 OK 02
" MOCTPOEHNE | kOB OK 04
rpagukoB OK 05
Tema 4.6 | Conep:xkanue y4eOHOr0 MaTepHaia/KOMOMHUPOBAHHOE 3aHATHE OK 01
Hano6oapmee u | HaxoxxaeHrne HamOONBIIEro W HaWMEHBIIET0 3HAYCHUH (QYHKIUH, 2 OK 02
HauMeHblllee 3Ha- | MOCTpoeHHe Trpa)UKOB C HCIOIH30BAaHUEM ammapara MaTeMaTH4e- OK 04
YyeHust PyHKOUU CKOTO aHAJIN3a OK 05
Tema 4.7 Haxox- | [IpakTuyeckoe 3aHATHE (HPOdheccCuoHanbHO-0pUeHMuUposantoe OK 01
JeHHe ONTHUMAIb- | codepicanue) OK 02
HOTro pesyabTara ¢ | Haumensiee u HanOosbIee 3HaueHUE QyHKINT 2 OK 04
HOMOHfblO MpOu3- OK 05
BO/IHOW B NMPaKTH- K 2.1
YeCKHX 3aAa4ax
Tema 4.8 Ilepso- | Coaepxanue y4eGHOro MaTepuaja/KOMOMHUPOBAHHOE 3aHITHE
o0pasHasi  ¢yHK- | O3HAaKOMIICHHE C MOHITHEM HHTErpajia W IEPBOOOPA3HON IS OK 01
M. MpaBuna | pyuaxaun y=f(x). Perrenne 3amay Ha CBA3b MEPBOOOPA3HON U ee 4 OK 02
HAXO0KIeHUsS] Nep- | MPOU3BOIHOMN, BEIYUCICHHUE IEPBOOOPA3HOM I JTaHHOW (PYHKIIUH. OK 04
BOOOPAa3HbIX Tabauma GopMyn IS HaXOXACHHS MEPBOOOpasHBIX. M3ydcHue OK 05

NpaBuJIa BEIYUCICHHS NEPBOOOPA3HOM
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Tema 4.9 IIno- | ConepxaHue yueOHOro MaTepHaja/KOMOMHUPOBAHHOE 3aHATHE
Wagk  KPUBOJH- | 3ajayn, NMPUBOIAIINE K MOHATHIO ONPEAEICHHOTO MHTETpaga — O OK 01
HEHHOM TpaneuMH. | BEIYUCIICHUH TUIOMAI KPUBOJIMHEHHON Tparenun. [loHsTre onpe- OK 02
®opmyna Heloro- | nenéaroro mHTerpana. [eomerpuuecknii M Qu3HUECKUl CMBICT 4 OK 04
Ha — JleiiOHMIa ornpezeneHHoro unrerpaia. ®opmyna Hetotona — JleliOnuna. OK 05
Pemienue 3aga4y Ha MpUMEHEHHE WHTErpaja JUIl BBHIYUCICHUS (H-
3UUYECKUX BEJIMYMH M IIOIIaAeH
Tema 4.10 Peme- | Cogep:xanue y4e0HOro MaTepHaia/KOMOMHMPOBAHHOE 3aHATHE
Hue 3aga4y. IIpo- | Gopmynsr u npaBuna nudpdepenmupoanns. Mcecnenqopanue QpyHK- OK 01
M3BOIHASE M Iep- | Ouii ¢ MOMOIIbI0 Tpon3BoaHONW. Hanbonpmee 1 HamMeHbIIee 3Ha- 4 OK 02
BOOOpa3Has YeHUs! QyHKIUH. OK 04
bynkuuu. Brrunciienne nmepBoo6pasHoii. [lpumenenne mepBooOpa3HOi OK 05
IIpakTHyeckoe 3aHATHE 2
KonTponbnas pabota no pazaeny 4
Pa3nen 5. MHOrorpaHHMKH M TeJia BpalleHust
Tema 5.1 Ilpuzma, | Coaepxanue y4yeOHOIro MaTepuaJa/KOMOMHMPOBAHHOE 3aHIATHE OK 01
napauienenunen, | [Ipm3ma (HakimoHHAs, TpsMasi, TpaBHiIbHas) U e€ smeMeHTHl. [la- 4 OK 02
Ky0, mupamuaa M | paenenunen. CBOWCTBa NPSMOYTOJBHOTO —Iapajuielenuiesa. OK 04
HX CeYeHMH Ky®6. [Tupamuna u e€ snemenTsl. [IpaBunbHas nupamuga OK 05
Tema 5.2 TIIpa- | Coaepxanue yueGHOIro MaTepuaja/KOMOMHUPOBAHHOE 3aHITHE OK 01
BUJIbHBbIe MHOrO- | [l0mmans moBepXHOCTH MHOTOTPAaHHHUKOB. [IpocTeiinine koMOuHa- OK 02
TPAHHMKHM B JKHM3- | MM MHOTOTPAaHHUKOB. BBIYNCIICHHWE 31E€MEHTOB MHPOCTPAaHCTBEH- 4 OK 04
HH HBIX (uryp (p€6pa, muaroHanw, yrisel). [IpaBHiIbHBIE MHOTOTpaH- OK 05
HUKH
Tema 5.3 IIpakTHyeckoe 3aHATHE (npogheccuonanvHO-OpUEHMUPOSAHHOEC
HuauHap, KOHYC, | codepicanue) OK 01
map ¥ ux ceyenus | Lunmuuap, xonyc, cdepa u map. OCHOBHBIE CBOMCTBa HPSIMOTO OK 02
KPYrOBOTO IMJIMHJIpA, MPSIMOT0 KpyroBoro konyca. M3o0paxenue 5 OK 04
TeJ BpalleHus Ha MIOCcKocTH. [IpencraBieHne o0 yceUEHHOM KO- OK 05
Hyce. CeueHnst KoHyca (apayieIbHOe OCHOBAHHMIO M IIPOXOIIIee K 2.1
Yyepe3 BEpIIMHY), CEUCHUs LWINHIApa (MapajulebHO U TIEePIICH -
KyJISIPHO OCH), CeUeHMSX Iapa. Pa3BépTka HMIHMHIpA U KOHYCa
Tema 5.4 O0bembl | CoaepxaHue y4eOHOI0 MaTepuaJIa/KOMOMHMPOBAHHOE 3aHITHE OK 01
H  njgomaau  mo- | O6bseM mpaMoyronbHoro napamienenumnena. Oosem ky6a. OOBeMBI 5 OK 02
BEPXHOCTEH TeJl IpAMON Mpu3Ms! U InHApa. O6beMbl IUpaMuab! U KoHyca. O05b- OK 04
eM mrapa OK 05
Tema 5.5 Ilpume- | [IpakTUyecKoe 3aHATHE (NPOPecCUOHANbHO-OPUCHMUPOBAHHOE
pbl CHMMeTpHii B | codepircanue) OK 01
npodeccun [loHsiTHE O CUMMETpPHM B NpPOCTpaHCTBE (LEHTpalbHAas, OceBasd, OK 02
3epKaJIbHast). 2 OK 04
OO6o0mmenne TNpeacTaBiIeHUH O MNPaBWIBHBIX MHOTOI'PaHHUKaX OK 05
(Terparap, Ky0, OKTadp, TOACKAAP, HKOCADP). MK 2.1
IIpumeps! cummeTpuii B mpodeccuu
Tema 5.6 Pemenne | Coaep:xanue ydeOHOTo MaTepraia/KOMOMHMPOBAHHOE 3aHATHE
3aaa4. MHuoro- | O6bemMbl 1 IJIOIIaAN MOBEPXHOCTH MHOTOI'PaHHUKOB M TEJI Bpallie- 4 SE 8;
TPAHHHKH W TeJa | Hus
BpalleHus IIpakTuyeckoe 3aHATHE OK 04
2 OK 05
KonTponsHas pabora mo pasneny 5
Paznen 6. Ctenenu u kopHu. CTeneHHas, NoKa3aTeJbHasi U Jorapupmmudeckas pyHKuuu
Tema 6.1 Crenen- | Coaep:xxanue y4eOHOT0 MaTepHaia/KOMOMHUPOBAHHOE 3aHATHE OK 01
Hasg ¢QyHknus, ee | [loHATHEe KOPHS N-Of CTENCHH W3 JACHCTBUTEIBHOTO uncia. OyHK- 0K 02
cpoiicrea. Ilpeod- 1000 G V¥ ux ceoiictea rpaduku. CBoicTBa KOpPHS N-Oi 0 OK 04
pa3soBaHHe BBIpa- OK 05

crenenu. [IpeoOpa3zoBanue UPPALIMOHAIBHBIX BBIPAKEHHUN
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JKeHUil ¢ KOPHIAMU
N-0ii cTeneHu

Tema 6.2 Csoii-

Coaep:xanue yuedOHOr0 MaTepHaia/KOMOMHHPOBAHHOE 3aHATHE

crBa cremeHH ¢ | [lonsarue cremeHM ¢ palnMOHaNbHBIM MoOKazaTenaeM. CTereHHbIE gi 8;
PallMOHANBHBIM H | QYHKUIUH, NX CBOWCTBA U rpauKu OK 04
AeiiCTBUTEILHBIM OK 05
NMoKa3aTeJasiMi
Tema 6.3 Pemenne | Cogep:xanue y4e0HOro MaTepraia/KOMOMHMPOBAHHOE 3aHATHE OK 01
HPPalMOHANBHBIX | PaBHOCHIBHOCTh MppALIMOHAIBHBIX ypaBHEHUN. MeToabl X pelie- OK 02
YpaBHeHHH HUSA OK 04
OK 05
Tema 6.4 Iloka3a- | Cogep:xanue y4eOHOT0 MaTepHaia/KOMOMHUPOBAHHOE 3aHATHE
TeJIbHasI ¢yHK- | CTeneHb ¢ MPOM3BOJIILHBIM JEHCTBUTEIBHBIM MOKazaTenaeM. Ompe- OK 01
IHsl, ee CBOMCTBA. | JeJeHUE NOKa3aTelbHOW (YHKIHMU M €€ CBOicTBa. 3HAKOMCTBO C OK 02
Iloka3aTenbHble NPUMEHEHHEM I0Ka3aTeNIbHOM (QyHKIMU. Pernenne nmokasaTenbHbIX OK 04
YPaBHeHHs] W He- | ypaBHEHHI METOJOM ypaBHHBAHHMS MOKa3aTesel, METOJOM BBeEJe- OK 05
paBeHCTBa HUS HOBOHM NEpEeMEHHOH, (pyHKIMOHAIFHO-TPA(hUIECKIM METOIOM.
Pemmenne nmokasaresbHBIX HEPABEHCTB
Tema 6.5 Jlora- | Cogep:xanue y4eGHOT0 MaTepHaia/KOMOMHHPOBAHHOE 3aHATHE OK 01
pudpm yucaa. | Jlorapudwm gncna. CoitctBa norapupmos. Onepanus JorapudmMu- OK 02
CpoiicTBa  JI0ra- | pOBaHUs OK 04
pudpmoB OK 05
Tema 6.6 Jlora- | Cogep:xxanue y4eOHOro MaTepHaia/KOMONHMPOBAHHOE 3aHATHE
pupmMuyeckas Jlorapudpmudeckas GpyHKIus U ee cBoiicTBa. [lonarue norapudmu- OK 01
dyukuus, ee | yeckoro ypaBHeHHs. Omnepanus MOTEHOIUPOBaHUS. TpH OCHOBHBIX OK 02
cpoiictBa. Jlora- | merona pemeHus JorapuMUIECKUX ypaBHEHHH: (QyHKIIMOHAIBHO- OK 04
pupmudeckue rpaduyecKknii, METOX MOTCHIUPOBAaHMS, METOJ[ BBEICHHS HOBOH OK 05
YPaBHeHHsl, Hepa- | nepeMeHHOM. JlorapudmMudeckne HepaBeHCTBA
BEHCTBA
Tema 6.7 Jlora- | [IpakTuyeckoe 3aHATHE (NPOPecCuOHANbHO-OPUCHMUPOBAHHOE OK 01
pu(dMBI B IpUpoae | codepiricanue) OK 02
U TeXHUKe ITpumenenune norapudma. Jlorapupmudeckas crupanb B MIPUPOE. OK 04
Ee maTematnueckue cBoiicTBa OK 05
MK 2.1
Tema 6.8 Pemenne | Cogep:xanue y4eGHOTO MaTepHaia/KOMONHHUPOBAHHOE 3aHATHE OK 01
3aja4. Crenen- | CrernenHasi, mokasaTelbHas W Jorapugmmudeckas GpyHkmun. Pemre- OK 02
Hasl, NO0KAa3aTejb- | HUE YPaBHEHHUH OK 04
Hasg M Jiorapud- OK 05
MuYeckasi GyHk- | [IpakTUyeckoe 3aHsITHE OK 01
MU KonTtponsHas pabora o pasaeny 6 OK 02
OK 04
OK 05
Pazznes 7. neMeHThbI TeOPUH BEPOSITHOCTEl M MATEeMaTH4YeCKOH CTAaTHCTUKH
Tema 7.1 CoObl- | CoaepxaHue yueOHOI0 MaTepuaJIa/KOMOMHUPOBAHHOE 3aHITHE
THEe, BePOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEepOSTHOCTH OK 01
coObiTus. Cilo:ke- | cymMMbl COOBITHH. YCIIOBHAsE BEPOSITHOCTh. 3aBHCUMbIC U HE3aBH- OK 02
HHE U YMHOKeHHe | CUMbIe COObITHS. TeopeMbl O BEpOSITHOCTH POU3BEICHHS COOBITHI OK 04
BEpPOSATHOCTE OK 05
Tema 7.2 Beposar- | [IpakTuueckoe 3aHsTHE (npoheccuoHanbHO-OpUeHMUpPosantoe OK 01
HOCTh B mpodec- | codepiricanue) OK 02
CHOHAIBHBIX  3a- | OTHOCUTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYHMBOCTH. OK 04
mavax CraTuctudeckoe onpesencHue BepoaTHOCTH. OLeHKa BEpOSATHOCTH OK 05
coObITHS MK 2.1
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Tema 7.3 Juc-

ConepikaHue y4eGHOro MaTepraia/KOMOMHUPOBAHHOE 3aHSITHE

KpeTHast ciay4aii- | Bugsl cryqaitasix BenmuanH. Onpenenenne JUCKPETHOW CIIydaifHOM gi 8;
Hasl BCJIMYHMHA, | BEUYMHBL. 3aKOH PacHpelelieHUs TUCKPETHOH CirydailHOW Bemu- 4 OK 04
3aKOH ee pacnpe- | 4yuHbBL. Ee 4HCIIOBBIC XapaKTepUCTUKH OK 05
AeJIeHUs
Tema 7.4 3apnaum | Coaepxxanue y4eOHOro MaTepHaia/KOMOMHMPOBAHHOE 3aHATHE OK 01
MaTtemaTnyeckoii | [lepBuunas o0paboTka CTaTHCTHYECKHUX IaHHBIX. UMCIIOBBIE Xa- 4 OK 02
CTATHCTHKH. pakTepucTUKH (cpenHee apudmernueckoe, MeJuaHa, pa3Max, IUC- OK 04
nepcusi). Pabota ¢ tabmumamu, rpadukaMu, quarpaMMamMu OK 05
Tema 7.5 Daemen- | Coaep:xxanue y4eGHOT0 MaTepHaia/KOMOMHUPOBAHHOE 3aHATHE
Thl TEOpHMH Bepo- | Bunpl coObTHii, BepoITHOCTE COOBITHIH. CIIOKEHHE W yMHOXKECHHUE 4 OK 01
ATHOCTE W MaTe- | BeposTHOCTCH. JIMCKpeTHas ciydaliHas BeJIMYMHA, 3aKOH €¢ pac- OK 02
MaTH4eCKOH cTa- | npefeneHus. 3aauud MaTeMaTHIeCKO CTaTUCTUKH. OK 04
THCTHKH IIpakTHYecKoe 3aHATHE OK 05
KonTtponsHas pabora no 7 paznery 2
CamocTosiTe1bHasi padoTa 2
KoncyabTamus 2
IIpomeskyTouHas aTTecTalusA 4
Hroro 122
Bcero 254
3.3. IlepeyeHb BONPOCOB HTOrOBOT0 KOHTPOJIsSI 3HAHMIA
Aneebpa
1. ITonsTHE IEpHOANYECKON (PYHKIIUH, TPUMED, WILTFOCTpalus Ha rpaduke.
2. CBOMiCTBa CTENEHEeH ¢ palMOHAIBHBIM TTOKa3aTeseM. J(oKka3aTellbCTBO 00N U3 TeopeM
(110 BBIOODY).
3. [lonarne o Toykax MakcuMyma (MUHHMYyMa) (QYHKIMH, TIPUMEp, rpadudeckas UILTo-
cTpanus.
4. BeiBoj 0011iei (hopMyIibl KOpHEH ypaBHEHHs SIN X = a.
5. IloustHe ApKCUHYCa YHncja, IIpUMep.
6. OCHOBHOE CBOMCTBO MEPBOOOPA3HOMN, €r0 reOMETPUICCKAs HIUTFOCTPAITHS.
7. Iloustre APKKOCHHYCa YHucCia, IIPpUMeEp.
8. IMokazarenpHas GyHKIHMS, €€ cBoOMCcTBA U rpaduK. Jl0ka3aTeIbCTBO OJTHOTO M3 CBOMCTB
(10 BBIOODY).

9. [loHsATHE apKTaHTeHCa YHCIa, IPUMED.

10. Jlorapudpmuueckas ¢(yHkius, e€ cBoiicTBa M rpaduk. Jloka3aTeiabcTBO OJHOTO M3
CBOICTB (110 BBIOOPY).

11. TlonsiTHe MPOU3BOJHOM, €€ MEXaHUYECKHI CMBICI.

12. BeiBon 001mieit popMyItel KOpHEH ypaBHEHHs COS X = a.

13. IonsTHE NPOU3BOJHOM, €€ T€OMETPUIECKHUI CMBICIL.

14. BeiBoj o61eii hopmybl KopHeH ypaBHeHus tg X = a.

15. CroiictBa norapudmoB. Jloka3zaTelbCTBO OJHOM U3 TeopeM (10 BEIOOPY).

16. TToHsATHE O TIEPBOOOPA3HON (PYHKIIHH.
17. ®ynkuusa TaHTeHC, ee cBoiicTBa U Tpaduk. J[okazaTenbcTBO OHOTO M3 CBOMCTB (110

BBIOODY).

18. IlonsaTue o0 UHTETpAE.
19. Oynknusa cunyc, e€ cBoiicTBa M rpaduk. JlokazaTeabCTBO OIHOTO W3 CBOWMCTB (IO

BBIOODY).

20. ®opmyna Herotona — Jleitoauna. [lpumep npumenennst GopMysabl Il BEIYUCICHUS

WUHTETPAJIOB.
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21. dyHkMs KOCHHYC, e€ cBoicTBa M rpaduk. /loka3aTeabcTBO OAHOTO U3 CBOWCTB (IO

BBIOODY).

LU,

22. TIpaBuiio HAXOKCHUS HAUOOJBINETO (HAMMEHBINIEeT0) 3HaYeHUs pyHKwn. [Tpumep.
23. [lonsarue sxctpemyma Gpyukiuu. [Ipumep.
24. TTpu3Hak MOCTOSTHCTBA (DYHKIIMH Ha mpoMmexyTtke. [Ipumep, rpaduueckas mimocTpa-

25. Teopema 0 BBIYMCIICHUH TUIOMIAIN KPUBOJIMHEIHOHN Tpaneuuy.

26. ®opmyra 1Sl BBIYUCIIEHUS TPOU3BOTHON CIOXKHON (QYHKIUU.

27. Haxoxnenue nepBooOpa3HbiX. Jl0ka3aTelbCTBO OJHOTO U3 TPABUIL.

28. Teopema 0 TPOU3BOAHOM CYMMBI IBYX () YHKIIHA.

29. Yucno e. HarypanbHblil Torapum.

30. ocrarounsie ycinoBus Bo3pacTaHus (yObIBaHUs) (DYHKITHH.

31. KacarenbHas. BwiBoj ypaBHeHHS KacartelnbHOW K Tpaduky auddepeHIupyeMoin

(GyHKIIMY B TaHHOM TOUKe.

pBI).

32. JlocTaTo4HbIe yCIOBUS MaKCUMyMa (MUHUMYMa) () yHKIIHH.
I eomempus

1. BzaumHOe pacrnoioKeHHEe JBYX NPSMBIX B MPOCTPAHCTBE ((OPMYIUPOBKU M TIPUME-

2. KacarenpHas INIOCKOCTB K IIapy.

3. B3aumHoe pacrnonoxeHue AByX I10ckocTel ((HopMyIUpOBKU U IPUMEPHI).

4. Ilpu3Hak nepneHAUKYISIPHOCTH MPSAMOU U IIOCKOCTH.

5. BaumHoe pacnosioxkeHue NpsMOW M IJIOCKOCTU B MPOCTpaHCTBE ((POPMYIHPOBKH U

IPUMEPBHI).

pBI).

HUX).

6. O0BEM UIUHApA.

7. CBolicTBa MapajuieNbHbBIX MIIOCKOCTEHN ((hOpMYITHPOBKA U TIPUMEPHI).

8. Teopema 0 60OKOBOI OBEPXHOCTHU MPU3MBI.

9. leprieHAUKYIISAP U HAKIOHHBIE K TIOCKOCTH ((POPMYIIMPOBKH U TIPUMEPHI).

10. CgoiicTBa NPOTUBOJEKAIIMX I'PaHEl Mapasuleenumnesaa.

11. PaccrosiHue MeXIy CKPEIUBAIOIIUMUCS MPSAMBIMHU ((HDOPMYITUPOBKHU U TIPUMEDPHI).
12. TInomaas O0KOBOM MOBEPXHOCTH KOHYCA.

13. Yrox Mexy CKpeuuBaIOIUMUCS TPSIMBIME ((DOPMYITHPOBKA U IIPUMED).

14. O6bEM npu3MBI.

15. Yroa mexay npsiMoil B TNIOCKOCTHIO ((pOpMyITHpOBKa U IPUMED).

16. O6bEM nupamMuIBL.

17. Yron mexny minockoctaMu ((GOpMyJIHPOBKA U IPUME).

18. Ilnomans cdepsl.

19. [Iyrpannsiii yrou. JIuHeWHbI yroia AByrpaHHOTO yria ((GOpMYyJIHPOBKH H TpUMe-

20. Teopema 0 GOKOBOI MOBEPXHOCTH MPABUIHLHON MAPAMUJIBI.

21. IInomane 60KOBOW MOBEPXHOCTH LIMIHHIPA.

22. Tlpuzma (hopMyTHpOBKa U IPHUMEPHI).

23. IIpu3Hak nepneHIuKyIIPHOCTH TIOCKOCTEH.

24. TIpsimast ¥ ipaBUIIbHAS IPU3MBEI ((DOPMYITHPOBKH U IPUMEDHI).

25. CBoiicTBa MEPIEHAUKYISIPHOCTH MPSIMOM M TUIOCKOCTH (J0Ka3aTENbCTBO OJHOTO U3

26. [Tapannenenunen. IpsmoyronsHelii napaienenunes, (GOpMyIHUPOBKH U MPUMEPHI)

[Ipu3Hak napamiebHOCTH TIIOCKOCTEM.

27. Ilupamua (hOpMyITHUPOBKH U IPUMEPBI).

28. O0BEM KoHyca.

29. IIpaBuiibHas nupamua (HGopMyITHPOBKU U IPUMEPHI).
30. Humuuap (GopMyIupoOBKH U IPUMEPHI).
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31. Konyc (¢popMynHpOBKH U IPUMEDPHI).
3.4 UuauBUaYyaJbHBIH IPOEKT

WuanBHyanbHBIA POEKT MPEACTABISAET cO00H ydeOHBIN MPOCKT WK y4eOHOE UCCIIeo-
BaHUe, BBIMOJIHAEMOE 00yJarOIUMCs B paMKaX OJJHOTO WJIM HECKOJBKUX YYEOHBIX AUCLMUILINH C
N0 IPHOOPETEHNSI HABBIKOB B CAMOCTOSITEIbHOM OCBOEGHHUH COZEP)KaHUS U METOJI0B M30paH-
HBIX 00J1acTel 3HAaHUI W/WIH BUAOB JIEATEIbHOCTH, WA CAMOCTOSATEIHLHOM NIPUMEHEHUH MPUOO-
pPETEeHHBIX 3HAHUW U CIOCOOOB JICHCTBHM MPH PELICHUU MPAKTUYECKUX 3aa4, a TAKXKE PA3BUTHUSA
CIIOCOOHOCTH MPOEKTUPOBAHUS U OCYIIECTBIICHUS 11€7I€CO00pa3HON U pe3yNbTaTUBHOMN JesTelNb-
HOCTH (II03HABAaTEJIbHOM, KOHCTPYKTOPCKOM, COLMANIBbHOM, Xy/10)KECTBEHHO-TBOPUYECKON, MHOM).

[IpoekTHas AESATETBLHOCTh CTYACHTOB SIBISIETCS OJHUM W3 METOJOB Pa3BUBAIOILIETO (JIM4-
HOCTHO-OPHUEHTUPOBAHHOT0) 00YYEHHsI, HAIIPaBJI€HA HA BHIPAOOTKY CAMOCTOSITEIBLHBIX HCCIEI0-
BaTEIbCKUX YMEHUH (MOCTaHOBKa MpoOsieMbl, cOop u 00paboTka mHMOpMAIUHU, MPOBEICHUE
HKCIEPUMEHTOB, aHAJIN3 MOJTYYEHHBIX PE3YyJIbTaTOB), CIIOCOOCTBYET Pa3BUTHIO TBOPUYECKUX CIIO-
COOHOCTEH M JIOTUYECKOTO MBIIUICHUS, OOBEAUHSET 3HAHUS, MOIYYCHHBIE B XOJ€ Y4eOHOTrO
nporiecca, 1 IproOIIaeT K KOHKPETHBIM KU3HEHHO BaKHBIM U MPO(eCCHOHATBHBIM MPO0IeMaM.

[IpoekTHas NeATENBHOCTH SBJSETCS 005S3aTENbHON YacThi0 Y4eOHOU IeATeIbHOCTH CTY-
JEHTOB nepBoro Kypca. CTyleHThbl BBIIOJHSAIOT MHAWBHYyaJIbHBIE MPOEKTHI 3a CUET BPEMEHU,
OTBEJICHHOTO Ha CAMOCTOSITENIbHYIO pa0oTy.

Bo3MoxHBI clleyIoIye TUIIBl MHANBUAYAJIbHBIX IPOEKTOB:

— nH(pOpMaLMOHHBIE U TIPOOIEeMHO-pedepaTuBHbIE padOThI, HAMCAHHBIE HA OCHOBE He-
CKOJIBKMX HAy4YHBIX M JIUTEPATYPHBIX UCTOUHHUKOB M MPEANOJIAratolue COMOCTABIECHNUE JaHHBIX
U3 Pa3HBIX UICTOYHUKOB M HA OCHOBE 3TOTO0 COOCTBEHHYIO TPAKTOBKY IOCTABIEHHON MPOOIIEMBI;

— DKCIIEpUMEHTANIbHbIE PabOThl, HANMCAHHBIE HA OCHOBE BBIMOJHEHHS SKCIIEPUMEHTA,
ONMCAHHOTO B HAyKEe U MMEIOILEr0 U3BECTHBIM pe3yNbTaT; HOCIT CKOpee WILIFOCTPATUBHBIN Xa-
paKkTep M MpearoaraloT caMOCTOATENbHYIO TPAKTOBKY OCOOCHHOCTEH pe3ynbTaTa B 3aBUCUMO-
CTH OT U3MEHEHUS UCXO/HBIX JaHHbIX;

— HaTYpaJMCTUYECKHUE U ONHUcaTelbHble padoThl, MPECTaBIsA0IINEe COO0H Ha0M0IeHe U
Ka4eCTBEHHOE OMUCAHNE KaKOT0-T100 SBICHMUS;

— HCCJeI0BaTeNIbCKUE pabOThl, BBIMOJIHEHHBIE C IOMOIIBI0 KOHKPETHBIX METOJUK U
HUMEIOLINEe COOCTBEHHBIN SKCIIEpUMEHTANIbHBIN Marepual, Ha OCHOBAaHHWU KOTOPOTO JI€NaeTcs
AQHAJIN3 U BBIBOJIBI O XapaKTEPe UCCIIEyEMOrO SIBJICHUS;

— MPaKTUKO-OPHUEHTUPOBAHHbIE PAOOTHI, MPEIOIAralue U3rOTOBIEHUE MaTePUATIbHO-
ro o0beKTa (MOJeNN, MaKeTa WK HHOTO KOHCTPYKTOPCKOTO U3/IETHS).

IIpumepHBIE TEMBI HHAUBUAYAIbHBIX IPOEKTOB:

1.KaneHnapp: OT IpeBHUX BPEMEH 10 HAIIUX JHEH.

2.Koraa nosiBUIMCH OTpULIATENBHBIE YHCTIA

3.M3ydeHne CTapuHHBIX MEp U UX IPUMEHEHHE B COBPEMEHHON MIKOJIE

4.Kto u3o6pen apabckue nudpsl 1 yrcia?

5.KT0 Kak cuuraer

6.Kypbe3bl, copus3mbl, napagokchl B MaTEMaTUKE

7.KpblnaTele MATEMaTHYECKUE BBIPAKECHUS

8.Maremaruka /[peBHero Bocroka

9.Maremaruka B JIpeBHent I 'penun

10.Maremarnka HapoJJOB MHpa

11.MareMaTnku U UX OTKPBITHS B TOAbI Bennkoit OTeuecTBEHHOM BOMHBI

12.MaTtemaTukHu 1 MaTeMaTrKa B roabl Beankoi OTeuecTBEHHON BOMHEI

13.Maremaruueckue Taitnel JpesHero Erunra

14.Maremaruueckoe Hacneaue Jpesueii Pycu

15.Metoapl penieHust ypaBHEHUI B cTpaHax JpeBHero mupa

16.HekoTopsle Bexu pa3BUTHUsI MAaTEMaTUKU

17.0 cekpere MPOUCXOXKACHUS apaOCKuX udp
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18.0003HaueHMe Yncen y pa3HbIX HapOJI0B

19.11osiBneHue U pa3BUTHE YK CIIA

20.«IIpenanbs crapuHbl JaNEKON» (pELIEHNE CTAPUHHBIX 3aa4)

21.TanHCTBEHHAs! UCTOPUS COBEPLIEHHBIX YUCEI

22 PoxneHue cuera

23.CnaBsiHCKasi HyMepaius

24 IlepBblii pycCKUN yU4EOHUK JJIsi CAMOW TOYHOW HAyKU — MaTEMaTHKH

25.1Tpoucx ok IeHNE TEOMETPUH

26.ITpoucxoxaeHne reOMETPUYECKUX TEPMUHOB

27.Benvkue reHuy nmpouuioro

28.Benukue KeHIMHbI-MaTEeMaTUKU

29.Benukue MaTeMaTUKH MPOIILIOTO

30.Benukue yueHble-MaTeMaTUKH

31.Bknag CoBeTckux MaTeMaTHKOB, (pu3ukoB 1 MexaHuKoB B [loOeny Han ['epmanueii B
Benukoit OteuecTBEHHO BOMHE.

33.BausiHue UCTOPUYECKUX COOBITHI Ha pPa3BUTHE MATEMATUKH

34.B0o3HUKHOBEHUE CUeTa

35.BO3HUKHOBEHHE YnCEN

36.Bo3HukHOBeHNE UPp U apu(PMETHUECKUX 3HAKOB

37.Bocniutanue mpuMepoM: JTI000Bb B KU3HH BETUKUX MAaTEMaTUKOB

38.Beiaroluecs KeHIMHbI-MaTEMATUKI

39.I'anepest BEIUKUX MaTeMaTUKOB

40.I'eometpus B lpesuem Erunre

41.I'eomeTpus OT MPOLLIOTO K HACTOSIIEMY

42 .13BecTHBIE )KCHIIIMHBI-MAaTEMAaTUKH

43.Ucropuueckue 3a1aun

44 cropudeckue CBEJICHUS O MaTEMaTHKE

45 Vicropusi BOSHUKHOBEHHSI alreopsbl

46.VcTopusi BOSHUKHOBEHHS] T€OMETPUU

47 Uictopusi BOBHUKHOBEHUS Ipo0eit

48.McTopusi BOSHUKHOBEHHUSI MAaTEMaTUKH

49 McTopust BOSHUKHOBEHHUS MaTeMaTUKH Ha Pycu

50.McTopusi BOSHUKHOBEHMS HATYPAIbHBIX YHCEI

51.Mctopust BOSHUKHOBEHMS OTPULIATEIbHBIX YUCEI

52.Mctopusi BOSHUKHOBEHHS TaOIMUIIBI YMHOKEHUS

53.McTtopust BOSHUKHOBEHHS YUCEL.

54.Hcropust reomMeTpun

55.Mcropust necsaTHYHBIX qpo0eit

56.Mcropust npeBHel apupmMeTuku

57.Mcropus npobeit

58.Uctopus morapudmor59.Codbst BacunseBna KoBasieBckas: mepBast >KeHIIIUHA-
MaTeMaTHK

60.Bennkas xeHmMHa-MaTemMaTuk [ unatus Anekcanapuickas

61.Mccnenosarensckue padbotsl: Jleonapno @ubonauyn

62.A.H. KomMoropos — pa3HOCTOPOHHSS JIMYHOCTh X X B.

63.Annpeit Hukonaesny KoMoropos — yueHblii-MaTeMaTHK

64.0puramu 1 reoMeTpus

65.0pTOTpPEyTOIBLHUK U €0 CBOWCTBA

66.0c00CHHOCTH TTOCTPOCHUSI Ha KJIETYAaTON Oymare

67.0T1 oTpe3Ka 10 BEKTOpa

68.0T1 napauiesorpamma J10 30J0TOTO CEYEHHUS.

15



4. YCJIOBUS PEAJIM3AIINU YYEFHOU JUCHUILJIAHBI

4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

O6opynoBanue yueOHOTO KaOHETa U pabovrx MECT KaOMHETa: y4eOHBIC CTOJIBI, PyKOBOI-
CTBa U TIOCOOUSI, CITPABOYHBIC MATEPHAIIBI.

O6opynoBanue yueOHOTo KaOuHeTa:

— IOCaJJOYHBIC MECTA [0 KOJIMYECTBY 00YJArOIIUXCS;

— paboyee MeCTO MPEeroIaBaTes;

— HaIJIHBIE TIOCOOMS 1 000pYyI0BaHUE

— AUAAKTUYCCKNUEC MAaTCpUaJibl (SaﬂaHI/IH AJIs1 KOHTPOJIbHBIX pa60T, AJI pasHbIX BUJOB OLIC-
HOYHBIX CPEJICTB, TPOMEKYTOUHOM aTTECTAIMH U JIp.);

— TEXHHYECKHUE CPECTBA 00yUueHHS (KOMITBIOTEP; TEJICBU30P; BHIXO B JJOKATBHYIO CETh).

4.2. UndopmanuonHoe odecrnieyeHne o0ydeHust

OcnosHas tumepamypa.

1. boromosios, H. B. MaremaTuka: y4eOHHK JJIsi CpEAHEr0 POpECCHOHATBLHOTO 00pa3o-
Banus / H. B. boromonos, I1. U. Camoiinenko. — 5-¢ uzj., nepepad. u gon. — Mocksa: M3naTeib-
ctBO FOpaiit, 2023. — 401 c. — (Ilpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-534-07878-7.
— Tekcr: oamektponnblii //  OOpa3zoBarenbHas 1uiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/511565 (narta oopamenus: 04.06.2023).

2. boromornos, H. B. Maremaruka. 3aauu ¢ pelieHUsIMH: y9eOHOE TTOCOOHEe IS Cpe/i-
Hero npodeccuoHanbHOro oopazosanus / H. B. boromoso. — 2-e u3j., ucnp. u jgon. — Mocksa:
WznatenberBo FOpaiit, 2023. — 755 c. — (IlpodeccrnonansHoe obpaszoBanue). — ISBN 978-5-534-
16211-0. — Tekct: anmexktponnbiii // OOpa3oBatenvHas minatdopma IOpaiiT [caiit]. — URL:
https://urait.ru/bcode/530620 (nara obpamenus: 04.06.2023).

3. baimmakoB M.M. Marematuka: yuyeOHUK — 2-¢ u3n., crep. Mocksa: KHOPYC 219. —
394 c. — (Cpennee npodeccruoHaabHOE 00pa3oBaHue).

4. Teomerpus. 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 maremaruyeckoro aHaiuza. 10-11 xmaccel. B 24.
YueOHUK Ui ydammxcsi oOrieoOpa3oBaTeNbHbIX yupekaeHui (6a30Bblii ypoBeHb) / A. T.
Mopnakosud. — 13-e u3., crep. — M.: Muaemosuna, 20017. — 719c.: wn. ISBN 978-5-346-03812-
2.

Jlononnumenvnas numepamypa

6. AnmumoB LI.A. u n1p. Maremaruka: anredpa U Hayajaa MaTeMaTUYeCKOro aHaJIN3a, I'eo-
MeTpus. Anredpa U Hayanda MaTeMaTHYeCKOro aHaiusa (0a30BbId U yriyOJeHHbIH ypoBHH).10—
11 xnaccel. — M., 2014.

7. Atanacsu JI. C., byry3os B. @., Kagomiues C.b. u a1p. Maremaruka: anreOpa u Hadana
MaTteMaThueckoro aHanuza. ['eomerpus. ['eomerpust (6a30BbIi U yrimyoneHHbIH ypoBHH). 10—11
Kiaccel. — M., 2014.

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

9. baimmakoB M. U. Matemaruka. COOpHUK 3a/1a4 MpopHIbHONW HANPaBIEHHOCTH: y4eO.
nmocoOue ISt CTy. YIpEKIeHu cpea. nmpod. oopazoBanus. — M., 2014.

10. bammakos M. M. Marematuka. 3agauHuk: y4ed. mocoOue Uisl CTyA. YUpEeKISHUIN
cpen. mpod. obpazoBanus. — M., 2014.

11. bammakoB M. . Marematuka. DJIEKTPOHHBIA yue0.-METOJl. KOMIUIEKC ISl CTY/.
yapexaeHui cpen. mpod. oopazosanus. — M., 2015.

12. bammmakoB M. 1. Marematuka (6a30Bb1ii ypoBens). 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'., UBonaruna C.B. MaremaTuka aiis npodeccuii u crienu-
AIBHOCTEHN COLMATbHO-DPKOHOMUYECKOTO MPOPUIIS: YIeOHUK ISl CTYA. YUPExkKACHUN cpel. mpod.
obpazoBanus. — M., 2014.

15. Konsrun FO. M., TkaueBa M. B, ®eneposa H. E. u ap. Maremaruka: anrebpa u
Havaja MaTeMaTHYECKOTo aHanm3a. Airedpa W Havala MaTEeMaTUYECKOro aHanmu3a (0a30BBIA U
yrayosneHnnsiit ypoBuu). 10 kimacce / mox pea. A.b. XKwkuenko. — 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 kimace / mox pen. A. b. XXwxkuenko. — M., 2014.

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

18. boromornos, H. B. Marematuka: yaebnuk mis ccy3os / H. B. boromornos, I1. 1. Ca-
MOIIeHKO. — 5-¢ u3., crepeorurt. — M.: Jlpoda, 2008. — 395 c.

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

20. Konsirun, FO. M. Marematuka: yue6Huk s CI1O B 2-x kH.: kH. 1 / FO. M. Komnsrus,
I'. JI. JlykaukuH, . H. SlkoBneB. — 5-¢ uza. — M.: Mup u OGpa3zoBanue, 2008. — 656 c.

21. Konsirun, FO. M. Marematuka: yueoHuk i CI1O 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. Mankesuu W.I1. CBupun I'.I1., Teopus BeposATHOCTEH U MaTeMaTHYECKasl CTaTUCTHKA,
Munck «Bricias mkoiia», 1993

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

na npenooasameneii:

24. ®epepanbHbIi 3aKk0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu 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 oobpazoBanus 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
CTaHJapTa cpeaHero (MoJIHOTo) o0IIero 0opa3oBaHus'"».

27. IluceMo [lenmapTameHTa TOCYAapCTBEHHOM MOJUTHKU B c(epe MOATOTOBKH paboumx
kaapoB u JAI1O 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 CpeHETo MpodhecCHoHaTLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOIO 001Ie-
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 penoiaBaTelist: MeTo 1. mocooue. — M., 2013

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

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

31. Beiroackuit M.S1. CipaBouHuk 1o Beiciieil maremaruke. M.: Pocknura,2009

32. 3aiinieB U.A. Bricmas matemaruka: yue0. J{ins By3oB. — M.: llpoda, 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 N.JI. MaremaTnka: YaeOHOe mocoOue At TEXHUKYMOB
— M: Breic.mk., 1991 — 480 ¢ nn.
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35. lamasa A.A. COopHuk 3amad no maremaruke. M.: ®OPYM: NHOPA-M, 2005. —
252c. (cepus «IIpodeccnonanbHOe 00pa3oBaHUEY).

36. lamasa A.A. Matemaruka: YueOuuk. — M.: ®OPYM: NUHOPA-M, 2005. — 552¢. —
(cepus «IIpodeccuonanbrHoe 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 Koyiekiuu ITUGPOBBIX 00pa30oBaTEIbHBIX
pECypcoB).

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

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 oopazoanue http://www.math.ru

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

46. Allmath.ru — Bcst matrematuka B ogHOM Mecte http:/www.allmath.ru

47.Tazeta  «Matematuka»  «u3garenbckoro — goma»  «llepBoe  ceHTSAOps»
http://www.1september.ru

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

49. Bes onemeHTapHass MaremaTwka: CpemHssi MaTeMaTHUecKas HMHTEPHET — IIKOJa
www.bymath.ru

5. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JUCHMUILIAHBI

KoHTpoJsib 1 oneHka pe3yibTaTOB OCBOCHMS YUYEOHON TUCIHUIUIMHBI OCYLECTBISETCS
IIPENOAABATENIEM B IIPOLECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN, TECTUPOBAHMS, A TAKXKE BBI-
MOJIHEHUS 00y4YaIOUIMMUCS UHIMBUYaJIbHBIX 3aJJaHUM, TPOEKTOB, UCCIEA0BAHUM.

Oomas/ npogeccuo- Pe3yabTaTsl 00yyenus ®DopMBbI M METOABI
HaJIbHAsl KOMIIETeH- KOHTPOJISI M OLleHKH
ums pe3yJIbTaToB 00yue-
HHUS
OK 01 Bribupats cro- YMenns:
coObl pemieHust 3ajad — pacro3HaBaTh 33/1a4y W/WIHM [TpooIeMy N .
npodeccruoHaTbLHOM — B Mpo(eccroHAILHOM /WY COLMATbHOM KOHTEKCTE YCTHEI OTPOc,
JEeSTEIIbHOCTH  IIpUMeE- — aHANM3UPOBATH 3a/1a4y W/WIH TPoOJIeMy U BBLICTATE e .
HUTEBHO K pPa3jind- | COCTABHBIC YaCTH ponTanbHbIi onpoc;
HBIM KOHTCKCTaM — OIIPEACIIATH OTAllbl PECHICHUA 3a1a49n
— BBIABIIATh U PPEKTHBHO WCKaTh WH(POPMANHNIO, HE0O- | OLlEHKa KOHTPOJBHBIX
XOJIUMYIO JIJISl pEIIeHHUS 32/1a9H W/ WK TPOOIEMBI paborT;
— COCTaBIISITh TUIAH JEUCTBHS
— ONPeAENATh HEOOXOAUMBIE PECYPCHI HAGIMOICHHE 33 XOIOM
— BJIQJIETh AKTYaJIbHBIMH METOJJaMU paboThI BBIIIOJIHGHHST  IPAKTH-
— B IpoeCcCHOHATIBHON M CMEXHBIX chepax 4eCKHX PaloT;

— peaM30BbIBATh COCTABJICHHbIH [UIaH

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

3HaHus:

— aKTyaJIbHBIN MPO(EeCCHOHANBHBIM M COIMAILHBIA KOH-
TEKCT, B KOTOPOM HPUXOJUTCS pabOTATh U KUTh

— OCHOBHBIE HMCTOYHMKH HMH(pOpMauMu M pecypchl s | OUCHKA TNPAKTUICCKHX
peleHns 3a1a4 M 1pobieM B mpoeccHoHanbHOM W/hnn | PadoT pewenus xaue-
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COIIMAIEHOM KOHTEKCTE
— aJTOPUTMBI BEINIOJHEHUS PadoT
— B TIpo(peCCHOHANBEHON ¥ CMEKHBIX 00JIaCTAX
—MeTombl paboThl B TPO(ECCHOHATBHOW M CMEXKHBIX
chepax
— CTPYKTYpY IUIaHa JUI PEIleHUs 3a1a4
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 3HAYMMOCTH PpE3yIbTaTOB
MIOUCKa

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

— MCIIOJIBb30BaTh COBPEMEHHOE IIPOrpaMMHOE 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 HHPOPMAIINU

— ¢opmar odopmIileHHS Pe3yIbTATOB IOWCKAa HWH(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 KOJUIEKTHUBE
U KOMaHJie

Ymenus.

— IPaMOTHO H3J1araTh CBOU MBICIH U O(QOPMIISTH JOKY-
MEHTHI 10 MPO(EeCCHOHAILHOW TeMaTHKE Ha rOCyIapCTBEH-
HOM S$I3bIKE, MPOSBIATH TOJEPAHTHOCTh B paboueM KOJUIEK-
THBE.

3HaHug.

— 0COOCHHOCTH COIHUAINFHOTO M KYJIBTYPHOTO KOHTEKCTA;
mpaBuia OQOPMIICHHS JOKYMEHTOB M MOCTPOCHHS YCTHBIX
co001IeHnT

OK 05. OcymiectBisTh
YCTHYIO W IHCbMEH-
HYI0O KOMMYHHKAITUIO
Ha TOCYAapCTBEHHOM
SI3BIKE Poccuiickoii
denepallii ¢ y4eTOM
0COOEHHOCTEH  COIHU-
QIBHOTO U KYJIBTYpPHO-
0 KOHTEKCTa

YMenns.

— OpPraHU30BBIBATh PabOTY KOJUICKTHBA U KOMAaHIbI

— B3aUMO/ICHCTBOBATH C KOJUIETAMH, PYKOBOJCTBOM, KJIH-
€HTaMH B X0Ji¢ MPO(HECCHOHATBHOMN eI TeIbHOCTH

3unanus:

— IICUXOJIOTHYECKHE OCHOBBI JESATENHHOCTH KOJUIEKTHBA,
IICUXOJIOTMYECKHE 0COOEHHOCTH JIMYHOCTH

— OCHOBBI IIPOCKTHOM JAESTEIbHOCTH

IIK 2.1. IInanuposars,
OpraHU30BBIBATH u
BECTH  TEXHOJOTHYe-
CKHUI Ipolecc MNpou3-
BOJICTBA KOPMOBOH U
TEXHUYECKOH MPOIYyK-
MW U3 BOJIHBIX OHOpe-
CypcoB

Ymenns:

— IJIAaHUPOBaTh, OPIaHU30BBIBATH U BECTH TEXHOJOTHYE-
CKHE MPOLECCH MPUEMKH, TICPBUYHO 1epepaboTKH CHIPhS U
MIPOU3BOJICTBA KOPMOBON U TEXHUYECKOU MPOIYKIUHU B CO-
OTBETCTBUU C HOPMATUBHOW JJOKYMEHTAIUE;

— pacCUUTHIBaTh MPOU3BOJCTBEHHBIE PELENTYPbl KOPMO-
BOH M TEXHUYECKOH MPOIYKIIMU U3 BOJHBIX OHOPECYPCOB;

— OTIpeneNnaTh MOTPeOHOCTh B aHTHOKUCIIHTENE, Tape U
YIIaKOBOYHBIX MaTepHajaX; COCTAaBIATh MapKUPOBKY TPaHC-
TIOPTHOW W TMOTPEOUTELCKON Taphl C KOPMOBOW M TEXHUYE-

CKOM TPOIYKINH U3 BOJHBIX OHOPECYPCOB;

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

OIICHKA TECTOBBIX 3a/a-
HUH;

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

nudhepeHInpoBaHHbBII
3auer

JK3aMCH
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— T0JIB30BATHCSI HOPMATHBHBIMU M TEXHHUYECKUMH JIOKY-
MEHTaMH, PErJIaMEHTUPYIOIINMH BBIITyCK KOPMOBOW M TeX-
HUYECKOH MPOIYKIIMHU U3 BOIHBIX OHOPECYPCOB;

3HaHus:

— 3HAUYCHHE M IEPCIICKTHBBI MPOU3BOACTBA KOPMOBOW U
TEXHUYECKOH IPOYKIUH U3 BOJHBIX OMOPECYpPCOB;

— KJIaccu(UKaIys CIoco0OB IMPOU3BOACTBA KOPMOBOH H
TEXHUYECKOW MPOXYKIMH M3 BOJHBIX OHOpPECYPCOB M HX
CpaBHHTEJIbHAS XapaKTEPUCTHKA;

— OCHOBHBIE TEXHOJIOTMUECKHE MPOLECCHl MPOMU3BOJCTBA
KOPMOBOH U TEXHWYECKOW MNPOIYKLUHUH W3 BOJIHBIX OHOpe-
CYpCOB;

6. IOIOJJHEHUA U U3SMEHEHHWSA B PABOUYEM ITPOTPAMME

Jlono/iHeHMs 1 U3MEHEHUs B padodeil mporpamme 3a / y4eOHbIi rog
B pabouyto mporpammy mo amcuuiuinHe «Maremaruka» Ui crenuanbHocTd 35.02.10
«O0paboTKa BOAHBIX OMOPECYPCOBY» BHOCITCS CIEAYIOIINE TOTOTHEHHS U U3MEHEHUS:

I[OHOJ'IHGHI/IH H U3MCHCHUA BHCC

(momxkHoCcTh, ©.1.0., moanuCH)

Pabouas nporpamMMa paccMOTpeHa Ha IIelarorHYeckoM COBETE KOoJlleaka
IIpotokom Ne. ot «_ » 20 r.

3am. qupekropa no YMP
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