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1. IACIHIOPT PABOYEN MPOT'PAMMBI YYEGHON JTUCIUILIMHBI
«MATEMATUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
I'EOMETPUS»

1.1. ObsacTs npuMeHeHus1 pado4eil NPOrpaMMbl

[Iporpamma o6meoOpa3zoBarenbHON yueOHOM nucnuiuinHa «Maremaruka: anredpa u
Hayaja MaTeMaTHYeCKOTO aHajn3a; TeOMETpHsS» NpeIHa3Ha4YeHa IS M3YYEeHUS MATeMaTHKH B
npodeccroHanbHBIX 00pazoBarenbHbIX opranm3anusx CIIO, peannsyromux o00pa3oBaTeIbHYIO
IporpaMMy CpeIHero o0miero o0pa3oBaHus B IpeiesiaX OCBOCHUSI OCHOBHON MPO(eCcCHOHATbHON
oOpasoBatensHOU mporpammbl CIIO Ha 6a3e oCHOBHOro 001Iero o0pa3oBaHMs MPH MOATOTOBKE
CTIEIMATIICTOB CPETHETO 3BEHA.

1.2. Mecto yuyeOHOHl JMCUMIUIMHBI B CTPYKTYpe OCHOBHOH 1npodecCHOHAIbHOM
o0pa3oBaTe/IbHON NMPOTrPaMMBbI:

VYuyebnasg pucuuiuinHa «MaTtematuka: ainredpa M Hadala MaTeMaTHYECKOro aHaJn3a;
TeOMETPUsD» OTHOCUTCS K LUKy «O0111e00pa3zoBaTesibHble Y4eOHBIH TUCIUIINHEI (0a30BBIE).

1.3. Heau 1 321241 y4eOHOM TUCHUILIMHBI — TPE0OBAHUS K Pe3yJibTaTaM 0CBOEHHS YUeOHO
AUCHHUIINHBI:

MaremaTtuka sBnsercs (GyHIaMEHTaJIbHOW 00I1e00pa30BaTeIbHOW AMCHUIUIMHON CO
CIIO)KMBUIMMCS  YCTOHYMBBIM COJZEp)KaHUEM U OOmMMU TpeOOBaHUSAMHU K THOATOTOBKE
o0yyJarouuxcsi.

OO0u1ue ey U3yyeHuss MaTeMaTHKU PeaJIn3yIOTCs B YEThIpEX HalpaBICHUSX:
1) oburee npencraBaeHue 00 UAEAX U METO/IaX MaTEMATUKHU;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBiageHne HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHHUSIMU;

4) BocniuTaTeNbHOE BO3CHCTBUE.

N3yueHne mMareMaTuku Kak Npo@uibHON 0011e00pa3oBaTeibHOM y4eOHON AUCIUIUIUHBI,
yuuTBIBaIOLIEH criennpuky ocBauBaeMbix odyuaromumucs npogeccuii CI10, obecnieunBaeTcs:

* BbIOOPOM PA3IMYHBIX MOJXOI0B K BBEIEHUIO OCHOBHBIX MOHATHI;
* (opMupoBaHMEM CHCTEMBl Y4eOHBIX 3aJaHui, obecrneunBaOUUX 3I(PPEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;
* o0oraieHueM creKkTpa CTuie yueOHON 1eATeNbHOCTH 3a CUET COIIACOBaHUS C BEAYIIMMHU
NeSITeIbHOCTHBIMU XapaKTepHUCTUKaMU BbIOpaHHOU mpodeccuu / crennaibHOCTH.
Conepxkanre ydeOHOM JTUCHUIUIMHBI pPa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTMHUSAMHU 00y4YEeHUSI MaTeMaTHKE:

+ anreOpanyeckas JTUHHSA, BKJIIOYAIONIass CHUCTEMATH3AlMI0 CBEACHUN O YHWCIIAX; HM3ydeHUE
HOBBIX U 000OLIEHHE paHee M3yYeHHBIX OIepanuil (BO3BEIEHHE B CTEIEHb, W3BJICUECHUE
KOpHsI, JorapuMHUpPOBaHNE, CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC W OOpaTHbIE K HHM);
U3yuyeHHE HOBBIX BHJOB YHCIOBBIX BBIpRXEHUH U (OpMyJ; COBEPIICHCTBOBAHUE
MIPAKTUYECKUX HABBIKOB M BBIUMCIUTEIBHON KYJIBTYPbI, PACIINPEHUE
Y COBEPIICHCTBOBAaHHUE alredpanveckoro ammapara, copMHUpOBAaHHOTO B OCHOBHOM LIKOJIE,
U €ro MPUMEHEHNE K PEIICHUI0 MATEMATUYECKUX U NPUKIIAIHBIX 3a/1a4;

* TEOpPETUKO-(QYHKIMOHANbHAS JIMHMS, BKIIOYAIOU[as CHCTEMAaTH3alUI0 M pacllupeHHe
CBEIEHUH O (YHKUUAX, COBEPIIEHCTBOBAHHE TpaUYECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMM HJESIMH M METOJaMHM MaTeMaTHYeCKOro aHajiu3a B o0beMe, MO3BOJIAIOLIEM
UCCIIeIOBaTh dJIEMEHTapHble (YHKIMM U pemaTh MPOCTEHIINEe T'e€OMETPHUYECKHE,
¢u3nyeckue u Ipyrue NpukiaHble 3a1a4H;

* JMHUS YPAaBHEHUH W HEPABEHCTB, OCHOBAaHHAs HAa IIOCTPOEHUH U HUCCIECJOBaHUU
MaTeMaTHUeCKUX MoJiesel, Mepecekaromascss ¢  anreOpaudeckol U TEOPETHKO-
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(YHKIMOHATIBHON JIMHUSAMH M BKJIIOYAIOIIAs Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKH
areOpandeckux mnpeoOpa3oBaHUIl AN pELICHUs YpaBHEHWH, HEPaBEHCTB M CHUCTEM;
(dopmMupoBaHHE CHOCOOHOCTH CTPOUTH W UCCIEAOBaTh TNPOCTEHIINE MaTeMaTHYECKUE
MO/JIENIU TP peIIeHUH MPUKIIAAHBIX 3aa4, 3a/1a4 U3 CMEKHBIX U CHELUAIbHBIX AUCIUILIINH;
reoMeTpHuecKasl JMHUSA, BKIIOYAIONIAs HarJsIHbIe MPEICTAaBICHHUS O MPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE MX CBOWCTB, (OPMHPOBAHHME M PA3BUTHE IMPOCTPAHCTBEHHOTO
BOOOpPa)KEHUS, pa3BUTHE CIIOCOOOB Fr€OMETPUUECKUX U3MEPEHUH, KOOPAMHATHOTO

Y BEKTOPHOT'O METOOB JUIsl PEIICHNs] MaTEMaTUUECKUX U NPUKJIAJHbIX 33/]1a4;
CTOXaCTHUYECKasi JIMHMUSA, OCHOBAaHHAas Ha  Pa3BUTUM  KOMOWHATOPHBIX  YMEHHH,
MIPEICTaBICHUH O BEPOSTHOCTHO-CTATUCTHUECKNUX 3aKOHOMEPHOCTSAX OKPY’KaOIEro MUpa.

Pe3yabTaThl ycBOCHHS Y4eOHOI AU CHUILIHHBI.

OcBoeHue cojaepxaHus y4eOHOW AUCIUIUIMHBI JucCHUIUIMHA «Maremaruka: anredpa u

Ha4dajla MaTEeMaTUYCCKOTO aHaJIn3a;, TCOMCTPHUI» obecreynBaeT JOCTHUIKCHUC 06yqa101111/1M1/1cs{
CIICAYIOIUX pe3yibmamaoe:

JUYHOCHHBIX:

— cOPMHUPOBAHHOCTH TPEJCTABICHUN O MAaTEMAaTHKE KaK YHHUBEPCAILHOM SI3BIKC HAYKH,
CpelICTBE MOJEIUPOBAHUS SIBJICHUHN U MPOLECCOB, UACSIX U METOJaX MATEMATHKU;

— IIOHUMAaHHEC 3HAYNMOCTHU MaTeMaTHuKn JJISL HAay4YHO-TCXHHUYCCKOI'O mporpecca,
c(OPMUPOBAHHOCTh OTHOIICHHS K MaTEeMaTHKE KaK K YacTH OOIIe4yenoBedYecKon
KyJbTYypbl 4Ye€pe3 3HAKOMCTBO C MCTOPHEHW pPa3BUTHS MATEMATHKH, 3BOJIIOLMEN
MaTeMaTHUYEeCKUX UJICH;

— pasBurHE JIOTUYECKOI0 MBIILIECHNU, IIPOCTPAHCTBEHHOTO BOOOpaXeHUs,
QITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAMMOM JIJIst
Oynymieit mpodeccCHOHABHOW JeSITeNFHOCTH, IS TMPOJOJDKCHHSI 00pa3oBaHUS W
camMo00pazoBaHus;

— OBIIaJICHHE MaTeMaTHUYeCKUMHU 3HAHUSIMU H YMEHUSIMU, HEOOXOAUMBIMU B MTOBCETHEBHOMN
KHU3HU, 11 OCBOCHHA CMCKHBIX CCTCCTBCHHO-HAYYHBIX MJUCHOUILIMH W JUCHUIIIINH
po(hecCHOHANBLHOTO IMKIIA, JUIS TOoMydeHUs: 00pa3oBaHUS B 00JACTSIX, HE TPEOYIOIINX
yrIIyOJICHHOH MaTeMaTUYECKON MOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCJIE CamMo0o0pa3oBaHWIO, Ha
MPOTSKEHUH BCEH >KM3HU; CO3HATENHHOE OTHOIICHHWE K HEMPEPHIBHOMY 0Opa30BaHUIO
KaK yCJIOBUIO YCIICITHOM POo(heCCHOHATBHOM M OOIIIECTBEHHOM ACSITEIIBHOCTH;

— TOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITEIBHOH TBOPYECKOW U OTBETCTBCHHOMN
JNeSITEIILHOCTH,

— TOTOBHOCTh K KOJUIGKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
00pa3zoBaTenbHON, OOIIECTBEHHO IMOJIE3HOH, YUCOHO-HUCCIIEI0BATEILCKOM, TPOCKTHOW U
JIPYTUX BUAAX JESITEIbHOCTH;

— OTHOIIEHHUE K MPO(PECCHOHAIIBHON IeATeILHOCTH KaK BO3MOYKHOCTH Y4YacTHs B PEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOMCHAIIMOHAIBHBIX ITPOOJIEM;

MemanpeomMentHbIX:

— YMEHHE CaMOCTOSTENIBHO OIpEeAeNATh LEIu JEATEIbHOCTH U COCTAaBJIATH IUIAHBI
JIEATEIbHOCTH; CaMOCTOSITEIILHO OCYLIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh
JeATEIbHOCTD; UCIIOIb30BATh BCE BO3MOXKHBIE PECYPCHI U JOCTH)KEHHUS IIOCTABICHHBIX
Heneil W peanm3alMy IJIAHOB JICSITEIBHOCTH; BBIOMpATh YCHENIHBIE CTPaTeTHH B
Pa3INYHBIX CUTYALMIX;

— yMEHHEe TMpPOJYKTUBHO OOIIAThCS M B3aWMOJICHICTBOBaTH B IPOLECCE COBMECTHOM
JIeSITEIbHOCTH, YYUTHIBATh MO3UIMHM JPYIMX YYaCTHUKOB JESTEIBbHOCTH, dPPEKTUBHO
paspematb KOH(IUKTHI;

— BIJIaJICHUE HaBbIKAMU I[O3HABATEJIbHOM, Y4eOHO-HUCCIIEOBATENbCKON M IMPOEKTHOMN
JeSITeIbHOCTH, HaBBIKAMU pa3pelieHus mnpoOjeM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIIBHOMY IIOMCKY METOJOB PEIIECHHs IPAKTHYECKUX 3a1ay, I[PUMEHEHHIO

4



Pa3IMYHBIX METOJIOB II03HAHMS;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENBbHOM HH(OpPMAIIMOHHO-TI03HABATEIHHON
JEATCIIBHOCTH, BKJIKOYas YMEHHE OPHEHTUPOBATbCA B PAa3JIMYHBIX HCTOYHMKAX
MH(POPMALINHU, KPUTHUECKU OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAITHIO, ITOTydaeMyIO
U3 pa3INYHbIX UCTOYHHUKOB;

BIIAJICHNE S3BIKOBBIMHU CPEICTBAMM: YMEHHME SICHO, JIOTMYHO U TOYHO M3JIaraTb CBOIO
TOYKY 3PEHMS], UCIIOJIb30BaTh aJICKBATHBIE S3BIKOBBIC CPE/ICTBA;

BJIaJICHHUE HaBbIKaMM I103HABAaTEIbHOM pe(IeKCMH KaK OCO3HAaHUS COBEPIIAEMBbIX
JIEUCTBUM M MBICJIIMTEIIBHBIX IPOLECCOB, UX PE3YNbTATOB U OCHOBAHWH, I'PAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX [TO3HABATENIBHBIX 33/1a4 U CPEJICTB I UX JOCTHKEHUS;

LEJICYCTPEMJIEHHOCTh B IIOMCKAaX W TPUHATUU PpELICHUH, COO0Opa3UTeNbHOCTh H
UHTYULUS,  Pa3BUTOCTb  IPOCTPAHCTBEHHBIX  IPEACTaBIECHUM; CHOCOOHOCTh
BOCIIPMHHUMATh KPAacoTy U TapMOHHIO MUPA;

npeomMemHubIxX:

c(OPMUPOBAHHOCTh MPEJICTABICHUNA O MAaTEeMAaTHKE KaK YacCTH MHPOBOW KYJIbTYpPHI U
MEeCTe MaTeMaTHKd B COBPEMEHHOW IMBWJIM3AIMH, CIOCcO0ax OMHMCAHUSA SBICHHIA
peanbHOTO MUpPA HA MATEMATHYECKOM SI3bIKE;

c(OpPMUPOBAHHOCTh MPEACTABICHUI O MaTEeMaTHYECKUX TMOHATUSAX KaK BaKHEHIIMX
MaTeMaTUYeCKUX MOJCIISAX, TMO3BOJISIIONIMX OMUCHIBATh M M3y4aTh pPa3HbIC MPOILECCH U
SIBJICHUSI; TIOHUMAaHHWE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MAaTEMaTUYECKHX
TEOpHI;

BJIAJICHUE METOAAMM JO0KAa3aTeIbCTB M AJITOPUTMOB PEUICHUS, YMEHUE UX NPUMEHSITH,
MIPOBOJIUTH JIOKA3aTEJIbHbIE PACCY>KJCHUS B XOJI€ PEIICHUS 3a]1ay;

BJIQJICHUE CTAaHJAPTHBIMU TNPUEMAMH PEIICHUS PAIMOHAIBHBIX M HPPALUOHAIBHBIX,
MOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUHW UM HEPABEHCTB, HUX
CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM YHUCJE JJIs ITOUCKA
MyTH PELIEHUs U WUTFOCTPALIMK PEUICHUsI ypaBHEHUN U HEPABEHCTB;

c(hOpPMUPOBAHHOCTH MPECTABICHUNA 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAIN3a
U UX CBOICTBaX, BIaJeHHE YMEHUEM XapaKTepu30BaTh TMoOBeneHUE (QYHKIIHH,
WCIIOJIb30BAaHNWE TOJYYEHHBIX 3HAHWUW JUIsI ONWCAaHWS W aHaW3a PEATbHBIX
3aBHCUMOCTEH;

BJIAJICHUE OCHOBHBIMHU IOHATUSIMU O IUIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
durypax, HX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTh YMEHHS pPAacloO3HaBaTh
reoMeTpudeckue (GUTYpbl Ha YepTekax, MOJCNISIX W B PEalbHOM MHpPE; NMPUMCHCHHE
M3YYEHHBIX CBONCTB reoMeTpudeckux (Gpuryp u ¢opmMyi A pelieHus: TeoMETPUIECKUX
3a/1a4 ¥ 33724 C MPAKTHUYECKUM COJICPKAHUEM;

chOPMHUPOBAHHOCTh  MPEJACTABICHHM O TMpoIeccaXx ©  SBICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHpE,
OCHOBHBIX TIOHSITUAX OJJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUN HAXOAUTh U
OIICHWBATh BEPOSATHOCTU HACTYIUICHHS COOBITHIA B TPOCTCHINIUX MPAKTHYCCKHX
CUTYAlMSIX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BEIUYHH;

BJIaJICHUE HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOrPaMM IMPU PELICHUH
3azay.

1.5. KostnuecTBOo 4acoB Ha 0CBOEHHME NPOrPaMMBbl y4eOHOMH TUCHHUIINHBI:

MaKcHUMaibHas yuyeOHas Harpy3ka oOydaromerocs - 234 yaca, B TOM 4HCIIe:

oOs3aTenbHas yueOHasl ayauTOpHAs Harpyska oOydarorierocs: 156 yacos;

caMmocTosiTeNnbHast paboTa oOyuatomierocsi - 78 yacos.



2. CTPYKTYPA Y COAEPXKAHUE YUEBHOM JUCIHUATILIAHBI

2.1. O0beM yueOHOI AMCOMIIMHBI M BUABI Y4e0HO# padoThI

Bun yueOHoit padoThl Oobvem uacos
MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 234
Oos3aTesqbHasi ayIUTOPHAsA yueOHass Harpy3Ka (Bcero) 156
B TOM YHCIIE:
MIpaKTHYECKHe padoThl 52
CamocTosiTesibHAsi padoTa 00y4aroierocs 78

Hmoeosas ammecmayusl 6 qbopMe IK3AMEeHA




2.2. TemaTu4yeckmii JIaH U cofiep:kaHue y4eOHOI TUCHMIIMHBI «MaTemMaTnka: ajredpa H HA4aJIa MaTeMAaTHYeCKOr0 AaHAJIM3a; TeOMeTPHUs»

HanmeHnoBanue Copaeprxanue yueOHOro MmaTepuasa, 1adopaTtopabie padoThl H O0bem | XapakTepucTHKA OCHOBHBIX BH/10B
pa3aeyioB U TeM NpaKkTHYeCKUe 3aHATHS, CAMOCTOSITe/IbHAasI padoTa 00y4aoumuxcs JacoB AesITeJIbHOCTH 00y4aroIMXCH
Paznen 1 BBenenue 2
BBenenue Conep:xanue y4eOHOro MaTepuasia 2 O3HaKOMIJICHHE C POJIHI0 MaTEMATHUKH
Martematuka B HayKe, TEXHHUKE, OSKOHOMHKE, HH(POPMAIIMOHHBIX B HAayKe, TEXHUKE, SKOHOMHKE,
TEXHOJIOTHSIX M TMPaKTUYECKON AestenbHOcTU. Llenn u 3amaun u3ydeHus HH(POPMALHOHHBIX TEXHOIOTHAX 1
MaTeMaTUKu pHu ocBoeHuu crenuanbuocteit CIIO. TIPAKTHYECKOI JICATEIHHOCTH.
O3HaKOMIICHHE C TIETIIMH U 3aJ1adaMH
M3Y4YEHUs MAaTEeMAaTUKHU TIPH OCBOCHUU
crnermanbaocter CIIO.
Paznen 2 Pa3BuTne nmoHATHS 0 YHCJIE 8(+4)
Tema 2.1 Conep:xanue y4eOHOro MaTepuasa 2 Brimonnenue apudmerndaeckux
JleiicTBHTEIbHBIE MHoOxecTBa YMCell: HATYPaJIbHbIX, LIEJIbIX, PAlUOHAJIbHBIX, NeiCTBUI HaJ[ YMCIIAMH, COYeTast

qucja. OCHOBHBIE
3aKOHBI JeCTBUA

UppaLMOHATIBHBIX, IEUCTBUTENbHBIX. AprupMeTHIecKre AeCTBUS HaJ
palMOHATILHBIMU YUCIIAMH, 3aKOHBI apU(METHUECKUX JCHCTBUI.
[IponienTsl. IlepeMeHHBIE M TOCTOSHHBIE BEIUYHUHBL. YNCI0BBIE
BBIPAXKEHUS C IEPEMEHHOM (Lienble U ApoOHbIe). Y paBHEHUS, KOPHU
ypaBHEHUsI. MHOTOWIEH; CII0)KEHHE, BBIYUTAHUE, YMHOKEHUE
MHOT'OYJICHOB; COCOOBI Pa3JI0KEHUsI MHOTOYIEHOB Ha MHOXKHTEIIH,
(hopMyJIbI COKpAIIEHHOTO YMHOXKEeHUA. KBaipaTHble ypaBHEHUs, UX
BUIBI, POPMYJIBI JUCKPUMHUHAHTA U KOPHEH KBAJAPaTHOTO YPaBHEHHUSL.
KBanparnsie HepaBeHncTBa. OnpeenieHlue W CBOWCTBA JIMHEWHOW U
KBaJIpaTUYHON (DyHKIMH.

YCTHBIE U MUCbMEHHBIE TPUEMBI.
Haxoxnaenne npuOIMKeHHbIX
3HAYEHHUN BEJIMYMH U ITOTPENIHOCTEN
BbIUKCIIEHUN (a0CONIOTHON U
OTHOCUTEJILHOM); CpaBHEHUE
YUCIIOBBIX BbIpakeHn. Haxoxaenne
OIMOOK B MPeoOpPa3OBAHMSIX U
BBIYHMCIICHUSIX.




IIpakTHyeckass padora

[IpuMeHeHne 3aKOHOB apU(PMETHIECKUX JTCUCTBUI K yIPOIIECHUIO
BBIUHCIICHUI. BbhIuncaeHne NpoueHTOB. Y IPOLIEHUE YUCIOBBIX
BBIpQXCHHH C IEpeMEHHOH (IIEBIX M IPOOHBIX) B XOJI€ TOXKIECTBEHHBIX
npeoOpa3oBanuii. Perienue TUHEWHBIX YpaBHEHUI, CUCTEM ypaBHEHUH U
HepaBeHCTB. [Ipumenenne Gpopmyn CoOKpaleHHOro YMHOKEHHUS K
Pa3ioKeHUI0 MHOTOYWICHOB HAa MHOKUTENH. Perienne kBaipaTHbIX
ypaBHeHUH. Perenue kBaapaTHeix HepaBeHCTB. [locTpoenne rpadukoB
JTUHEHHOHN M KkBaxpatnyHoil GpyHkiwmii. [IpeoOpasoBanue anredpandeckux
BbIpaXeHU. PellleHne npukiagHeiX 3a/1a4 ¢ IPOU3BOICTBEHHBIM
COJIEp’KaHUEM.

CamocTosiTesibHasi padoTa

Brinonnenue goMariiHero 3aganus mno teme 2.1.

BrInosiHeHHE HCCIeI0BATEIBCKUX MTPOSKTOB 10 TeMaM: «HempepbiBHbIC
npoomy, «[IpuMeHEeHHEe CI0XKHBIX MPOIICHTOB B YKOHOMUYECKUX
pacuerax.

Tema 2.2
KoMmmiekcHbie unciia

Conep:xaHue y4eOHOro MaTepuasia

[ToHATHE 0 MHUMBIX M KOMIUIEKCHBIX yuciax. ['eoMeTprudeckas
MHTEpIpETaNNs KOMIUICKCHBIX Yrcer. MoyIh KOMIUIEKCHOTO YHCIA.
CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE U JIeJIEHUEe KOMIUIEKCHBIX YHCET,
3aJlaHHBIX B ajireOpanydeckoit opme.

IIpakTnyeckas padorta

Brimonnenue aeiicTBUM HaJT KOMILUIEKCHBIMU YHCIAMU.

CamocrosiTesibHasi paboTa

BrinonHeHue fOMaNIHEro 3aJaHus 1o TeMe 2.2

Tema 2.3
IIpudankeHHbIe
BbIYHCJICHUS.
HorpemnocTu
NPUOJIHMIKEHHBIX
3HAYEHHMH YHCeJI

Conep:xxanue y4eOHOro Mmarepuaa

[TonsiTrie aOCOMOTHON U OTHOCUTENIBLHOM MOTPEIIHOCTH. AOCOIOTHAS
MOTPEUIHOCTb U TPaHUIa A0COTIOTHOM MOTPEITHOCTH MPUOIMKEHHBIX
3HaueHM unces. BepHbie u 3Havamme nudpsel uncna. OTHOCUTETbHAS
MOTPEHIHOCTb MPUOIMKEHHOT0 3HaYeHus yncia. OKpyrieHue u
MOTPEITHOCTh OKPYTJICHHS. JleicTBHS Ha/l MPUOIMKEHHBIMU 3HAYCHUSIMHU

Haxoxaenue mpuOImKeHHBIX
3HAYECHUM BEJINYMH U ITOTPELIHOCTEN
BBIYHCIICHUI (a0COIOTHON U
OTHOCUTEHLHON); CpaBHEHUE
YHCIIOBBIX BhIpaxkeHnid. Haxoxnenue
OLIMOOK B MpeoOpa3oBaHMsIX U
BBIUHCIICHHSIX.




YHCeJl C YY4ETOM I'PAHMIL IIOTPEIIHOCTEN. BhIuKciieHus ¢ Hanepes
3aJJaHHOM TOYHOCTHIO. [IpnbOIMKEHHbIE BEIUMCICHUS U PELLICHUS
NPUKIIAIHBIX 3a]a4.

IlpakTnyeckass padora

1
[TpuOIMKeHHBIC BRIYUCIICHUS Y PEIICHUS MPUKIIAIHBIX 33]1a4.
CamocrosiTesibHass padora 1
BrimosHenne gomanigero 3agadus mo teme 2.3.
KonTtpouabsHnas padora Nel o reme «Pa3Butue NOHATHS O YUCIIEY. 1
Kopnu, crenenu u jorapugmbi
Pasnen 3 pHu, pug 20(+10)
Tema 3.1 Copep:xxanue y4e0HOro0 MaTepuaa 3 O3HakOMJIEHHE C IOHATUEM KOPHS 1-
) Kopuu HarypanpHOH cTeneHu U3 4ucia U UX cBoiictBa. Ompenenenue W CTETIeHH, CBOMCTBAMH PaJUKAIIOB U
Kopensb n-oii crenmenn | kopast n-oil creneHu. OCHOBHBIE CBoOicTBa KopHeu. [lonstue 006 IpaBUIIaMU CPABHEHUS KOPHEH.
M ero cBOMCTBA. nppaiqioHaJIbHOM YpaBHCHHHU. q)opMyJ]Hp()BaHHe OIpeaeIeHus
HppaunonaibHble IIpakTHyeckass padora ) KOPHS U CBOMCTB KOPHEH.
YPaBHEHUSA Brrurciienue u cpaBHeHUE KOpHEW. BrimoiHeHnEe pacueToB ¢ BhIuKclIeHHE U CpaBHEHHE KOpPHEii,
paaukanamu. [IpeobpazoBanue pallMOHATBHBIX U HPPAIIMOHATBHBIX BBINOJTHEHHE NPUKUIKY 3HAUCHHUS
BBIpaKCHMI1. PerieHne nppaloHAIbHBIX ypaBHEHUH. Pelienne xopHs1. I[Ipeobpa3zoBaHie YHCIOBBIX U
NPUKJIAIHBIX 3a4a4. OYKBEHHBIX BBIPAKECHUH,
CamocrogaTejbHas paﬁOTa 3 COJZIEpKAINX PaguKabl.
Brinonnenue goMariiHero 3aganus mno teme 3.1. BHINOTHEHHE PACUETOB 110
PaGora ¢ nononHuTensHOM nuTepaTypoit mo Temam: «Mcropus (popMynaM, CoepsKaIiM PaJIUKaIIbI,
OTKPBITHUS MIOHATHUS KOPHSI», «J]0Ka3aTeabCTBO CBOMCTB KOPHs». Pemenune OCYILECTBIISI HEOOXOAUMBIE
BapHaTHBHBIX 3a1a4. MOJICTAHOBKH W TIPe0Opa3oBaHus.
Coaep:kanne yueOHOr0 MaTepuaja
Tema 3.2 aep y p 4 Onpe):[eneHuI/Ie PaBHOCHJIBHOCTHU
C BBenenue cTeneHeil ¢ palluoHalbHBIMU IOKA3aTEISIMUA U UX CBOMCTB. BBIDQKEHUH C pajiukanaMu. Pemenne
TeNeHHu ¢ . . -
Cremnenu ¢ JeUCTBUTENLHEIMU NOKa3aTelsiMu. CBOIicTBa CTEEHU C UppalHOHAIBHBIX YPABHCHUU.
palMoOHAIBHBIMUI O3HaKOMIJIEHUE C TTOHATHEM CTEIIEHU

MOKA3aTeJIMM U UX
CBOJCTBA

NeCTBUTENBHBIM NOKa3zaresneM. [IpeoOpa3oBanre paloHaIbHbIX,
CTEIICHHBIX, [TOKA3aTEIIbHBIX BbIpaKeHUNU. [IoHATHE 0 OKa3aTeIbHOM
YPAaBHEHUHU.

C HGI\/'ICTBI/ITGJIBHBIM IIOKA3aTCJICM.
Haxosxnenne 3HaueHWH CTENEHH,




IIpakTHyeckass padora

HaxoxxnieHne 3Ha4eHMi CTENEeHeN ¢ pallnOHAIbHBIMY MOKA3aTEISIMU.
Cpasnenue creneneil. [IpeoGpa3oBanust BeIpaXeHUH, COAEPIKAIINX
creneHu. Pemenune nokasarenpHbIX ypaBHEHNN. Perienne mpukiaaHbix
3anad. [Ipyumenenue KOpHeR U CTENEHEN IIPU BBIYUCIICHUHU CPEIHHUX,
JICTICHUH OTPE3Ka B «30JIOTOM CEUCHHM.

CamocrosiTesibHas padora

Brinmonuenue nomamixero 3aganus mo teme 3.2. Pabora ¢ yueOHoi
JUTEPATYPOH M0 TemaM: «J{oKka3aTenbCTBO CBOMCTB CTeNeHN», «CTETIeHb
C UppalMOHAIBHBIM MOKa3arenaemy. Pelienre BapuaTuBHbIX 33/1a4.

Tema 3.3
Jlorapu¢msbi.
Jlorapupmmnueckue
YPaBHEHUSA

Copep:xxanue y4eOHOro MmaTepuaJa

Jlorapudm. Jlorapudm uucna. OcHOBHOE JorapupmMuUIecKoe TOKAECTBO.
JlecaTuuHble M HaTypaibHble Jorapudmsl. IlpaBuma neifctBuit ¢
norapugmamu. Ilepexox K HOBOMYy ocHoOBaHMIO. [IpeoOpazoBanme
aorapupmuueckux  BolpakeHuid. [loHsatne o  JorapupmuyecKoM
YpaBHEHUU.

IIpakTHyeckas paboTa

Haxoxxnenue 3nHauenuit norapugma 1o nporn3BoJIbHOMY OCHOBAHUIO.
[Iepexo OT OJHOTO OCHOBAaHMS K APYroMy. BerdnciieHne U cpaBHEHHE
norapudmos. JlorapupmupoBaHue U MOTEHIUPOBAHUE BbIPAXKEHUI.
[TpuGnuxeHHbIe BEIYMCIICHUS U PELICHUS TPUKIIAIHBIX 3a/1a4. Pemenue
jorapuMHUUYECKUX yYpaBHeHHA. Pelienne mpukiaIHbIX 3a/1a4.

CamocTosiTesibHasi padoTa

Brinonnenue gomainero 3aganus no reme 3.3. Co3aaHue npe3eHTaum
1o TeMe «3HaueHHe W MCTOPHsI MOHSTHUs Jiorapudmay. BeimonHenue
HCCIIeIOBATEILCKOTO TIPOoeKTa 1o Teme: «McTopusi BOSHUKHOBEHUS
norapudmoBy. Perienne BapuaTuBHBIX 3a1a4 1o TeMe «llepexon k
HOBOMY OCHOBAHUIO»

KonTpoabHas padora Ne2 no teme «KopHu, crenenu u torapume»

Pazgen 4

IIpsiMble U MVIOCKOCTH B MPOCTPAHCTBE.

14(+7)

Tema 4.1

Conep:xxanue y4eOHOro MaTepuasia

1

PopMyIMpOBKa U NPUBEICHUE
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IloBTOpEHME
OCHOBHOI'0

IJIAHUM ETPHYECKOI0
MaTepuaJa

TpeyrojbHUK, €T0 3JIEMEHTHI; BUJIbI TPEYTOJIbHUKOB, PABEHCTBO
TpeyroiabHUKOB, TeopeMa [Tudaropa, pemenue npsMoyroibHbIX
TPEYTOJIbHUKOB, TEOPEMBI KOCUHYCOB U CUHYCOB. Ilapaienorpamm,
MPsIMOYTOJIBHUK, poMO, KBaapart, Tpanenusi. OKpy>KHOCTb, JUIMHA
OKPY’KHOCTH, KpYT, IUIOLIAJb KPyra.

IIpakTnyeckass padorta

Pewenne 3anad no remam « TpeyronbHUkn», «HeTbIpEXYTOJILHUKN,
«OKpPYKHOCTb U KPYI».

CamocrosiTesibHas padora

Brimonnenue goMaliHero 3aaaHus MO TEeMe 4.1. Pemenue BapUATHUBHBIX
3aga4.

Tema 4.2

IIpsiMble ¥ MJI0CKOCTH
B IIPOCTPAHCTBE.
[MapajuteabHOCTH
NPSAMBIX H
IUIOCKOCTEH B
NMPOCTPAHCTBE

Conepxanue y4eOHOro MaTepuaJia

OrnpeneneHne cTepeoMeTpun, OCHOBHBIC MOHATHS. CIIEICTBHS aKCHOM
crepeoMeTpun. OnpeneneHre napauieabHbIX, IEPECEKAIOIINXCS,
CKpEIIMBAOIINXCS MPSAMBIX B POCTpPaHCTBE. Teopema o CylecCTBOBAHUM
Y €IMHCTBEHHOCTH MPSIMOM, NIapajuiesIbHON faHHOU. Teopema o npusHake
MapajuieTbHOCTH JABYX MpsAMbIX. OTpeaesieHne mapauieabHOCTH IPSIMOM
U IJI0CKOCTH. Teopema o MpU3HaKe NapajjieIbHOCTU MPSMOUN U
miockocTr. OnpeneneHne napaiebHBIX II0CKocTel. Teopema o
MPU3HAKE NIApaJUIEIbBHOCTH JABYX IUIOCKOCTER. Teopema o
CyIIECTBOBAHUY €IMHCTBEHHOW MIOCKOCTH, TApaJICIbHOW TaHHOM.
CBoiicTBa napajuieNbHbIX INIOCKOCTEN. B3auMHoe pacnosnoxeHnue
MPSIMBIX U IIJIOCKOCTEM.

IIpakTHyeckas pabora

[Tpu3Haky B3aMMHOIO PACIIOJIOKEHHS MPSMBIX. YTOJ MEXKY NPSMBIMH.
TeopeMsbl 0 B3aHMHOM PAcCIOIOKEHUH IPAMOU U IIIOCKOCTH. [Ipu3Haku u
CBOICTBA MapaJUIebHbIX MNIOCKOCTEN. PaccTostHuEe OT TOUKHU 10
IIJIOCKOCTH, OT IIPSIMOM 10 TUNIOCKOCTH, PACCTOSHUE MEXKY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOINMUCS NPAMBIMHU, MEKIY IPOU3BOIbHBIMU
¢urypamu B npocTpaHcTBe. Pemenne BHIYMCIUTENBHBIX 3a/1a4 U 33134 Ha
JOKa3aTeJIbCTBO C UCIIOJIB30BAHUEM aKCHOM CTEPEOMETPHUH U UX
CIIEZICTBUH, OmpesaeseHnuit 1 TeopeM u3 naparpada «IlapannensHocts

IPSIMBIX U IJIOCKOCTEM B MPOCTPAHCTBEY.

JI0KAa3aTeNIbCTB PU3HAKOB
B3aMHOIO

PaCIIOJIOKEHUS MPSAMBIX U
IJI0CKOCTeN. Pacrno3naBanue Ha
YepTekKax U MOJEISAX PA3IMUHBIX
CJIy4aeB B3aUMHOTO PaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEM,
apryMEHTUPOBAaHUE CBOMX
CYKJCHUH.

DopmyIMpOBaHUE ONIPEAEICHUN,
MIPU3HAKOB U CBOMCTB NapaJIIeIbHBIX
U NEPIIEHANKYJIIPHBIX INIOCKOCTEH,
JBYT'PAaHHBIX U JJUHEHHBIX YIJIOB.
BrinosnHeHNe OCTPOEHMS YITIOB
MEX1y NPSIMbIMH, IPSIMON U
IUIOCKOCTBIO, MEXY MJIOCKOCTAMU
10 ONKMCAHMIO U PACTIO3HABAHUE UX
Ha MOJIEIISIX.

[IpuMeHeHne pU3HAKOB U CBOMCTB
PacroOoKEHUs IPAMBIX U
IIJIOCKOCTEN MPHU PELICHUH 3a7ad.
N300pakeHne Ha pUCyHKax U
KOHCTPYMPOBAaHHUE HA MOJEIISIX
NEPIEHIUKYJISIPOB U HAKJIIOHHBIX K
IIJIOCKOCTH, NMPSIMBIX, ITAPAJUIEIbHBIX
IJIOCKOCTEM, YIII0B MEXKy IIPAMOU U
IUIOCKOCTBIO 1 000CHOBaHHE
IIOCTPOEHUH.

Pemenne 3anay Ha BbIUKCIIEHNE
TrE€OMETPUYECKUX BEJINYMH.
OnucsiBaHNE PACCTOSIHUS OT TOUKU
710 IUIOCKOCTH, OT NMPSIMOM 10
IIJIOCKOCTH, MEK]y TUIOCKOCTSIMH,
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CamocrosiTesibHas padora

Brimonaenune nomanrsero 3aganus mo teme 4.2. Co3nanue npe3eHTaumn
o teMe «lcropus pa3Butusi crepeomeTpun». M3rorosneHue
JIEMOHCTPAIIMOHHOW MOJICTTH K TEOPEME O TICPECEUCHUH JBYX TUIOCKOCTEH
TpeThell. PerieHne BapuaTUBHBIX 3a/1a4.

Tema 4.3

IlepneHAUKYJISAPHOCTH
NPSMBIX H
IJIOCKOCTEl B
MPOCTPAHCTBE

Copaep:xxanue yueOHOro Mmarepuasa

Ornpezenenre NeprneHIUKyYISpHBIX OpsIMbIX. Teopema o npu3Hake
MEPIEeHIUKYISIPHOCTU ABYX NPSIMBIX (2 ciayyasi — Ha TNIOCKOCTH U B
npoctpaHcTse). Onpezaenienue npsMou, NepIeHIuKYJIIPHON TIOCKOCTH.
Teopema o0 npu3HaKe NEPIEHAUKYIIPHOCTH MPSMOM U TUIOCKOCTH.
TeopeMa 0 NEpNEHIUKYIIPHOCTH OJJHOM U3 ABYX MapajieIbHbIX
npsAMbIX. Teopema 0 2-X IpsIMBIX, IEPIEHAUKYJISPHBIX INTIOCKOCTH.
Ornpezenenue neprneHIuKyIsipa U3 TOUKH Ha MIIOCKOCTh, OCHOBaHUE
MEPIECHANKYISPA, PACCTOSTHUE OT TOYKHU JI0 TIIOCKOCTH, HAKJIOHHOM OT
TOYKH J0 MJIOCKOCTH, OCHOBAaHUE HAKIIOHHOM, MPOEKIIUK HAKIOHHOM.
Teopema o 3-x nmeprnieHnuKyJsapax. [ eomeTpuueckue mpeodpa3oBaHus
MIPOCTPAHCTBA: MapaJuIeNIbHbIN IEPEHOC, CHMMETPHUSI OTHOCUTEIBLHO
mnockoctu. [lapamiensHoe npoektupoBanue. [Lnomans opToroHaaIbHON
npoekimu. M300paxeHne MpocTPaHCTBEHHBIX (Uryp.

IIpakTnyeckas padora

Pelrenre BBIYMCIUTENBHBIX 3a7a4 U 3a/1a4 Ha JOKAa3aTeIbCTBO C
HCMOJIb30BAHHEM aKCUOM CTEPEOMETPUHN U UX CIEACTBHM, ONPEICICHHI
1 TeopeM U3 Tembl «llepneHAnKyIsIpHOCTD MPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBEY.

CamocrosiTesbHas padora

Brinonnenue nomaisero 3aganus no teme 4.3. Mzrorosnenne
JEMOHCTPALIMOHHON MOJIETH K TEOPEME O TpeX MEPIEeHIUKYIISIpax.
BrinonHenune uccaenoBaTenbekoro npoekra no reme: «llapamiensHoe
MIPOEKTUPOBaHMEy. PenieHne BapuaTHBHBIX 3a/1a4.

KonTtpouabsnas pabora Ne3 1o reme «IIpsiMble U MI0CKOCTH B
IIPOCTPAHCTBEY.
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Pazgea 5

KomOunatopuka

10(+5)
Tema 5.1 Conepxanue y4eOHOro MaTepuaJia 2 N3yyenue npaBuia KOMOMHATOPUKH U
IlonsTe MHOXECTBA, JJIEMEHT MHOYECTBa, CIIOCOOBI 3aJaHHMs MHOYKECTB, MpPUMEHEHUE TP PEIICHUN
OCHOBHBIE TOHATHUSA KJ'IaCCI/ICbI/IKaLII/Iﬂ MHOXECTB 10 KOJIMYCCTBY 3JICMCHTOB, IIOAMHOXECTBO, PABHBIC KOM6I/IH3.TOpHBIX 3a1ad. Pemenue
KOMﬁHHaTOpI/IKI/I MHOXECTBA, oOl€palliyd Hal MHOXECTBaMH, IIpaBuJia CYMMBI, IIPpaBUJIO KOMGI/IHaTOpHI)IX 3a/1a4 METOJIOM
yYMHOKeHHsI, n300paxenne MHokecTB. [loHsATHE (hakTOpHana. Mepe6Oopa ¥ 10 TPABIITY YMHOKEHHS.
IpaxTndeckas pabora 1 O3HaKOMJICHHE C MIOHATUIMHU
Hcropust pa3BuTHs KOMOMHATOPUKH, €€ POJIb B PA3IMUHBIX Chepax KOMOWHATOPHKH: PA3MEIICHHSAMI
YEJIOBEYECKOU JKU3HEAEATeNbHOCTH. [IpuKknaaHbIe 3a1a4n. COMETAHMSIMH, TIEPECTAHOBKAMMU H’
CamocroATeabHast padora 2 (dhopMynaMu Ui UX BBIYUCICHUSI.
Brimonnenue noMamsero 3aaanus no teme S.1. Co3nanue npe3eHTanuin OO6BACHEHHE H IPUMEHEHHE BOopMyT
o TeMaM: «VIcTopust cTaHOBIIEHUSI KOMOMHATOPUKI, «JKHU3HD U HaydHas JUTS BBIYHCIIEHHS PA3MeIeHH,
nestenbHocTh M. HproTOHaY. Pemienne BapuaTuBHBIX 331a4. MepeCTaHOBOK M COYETAHHMIH MIpH
Tema 5.2 Conep:kanne y1eo6HOro Marepuana 4 peneHny 3a1a4. O3HaKOMIIEHHE C
) Bunpl coennHenmii - coueTanus, pa3MeIIeHNs], IEPECTaHOBKH, CBS3b 6uHOMOM HbIOTOHA M TPEYTOIBHAKOM
Buabl coetuneHui MEX/Ty TPECTaBICHHBIMH BUIaMU coeuHeHn. DopMyia OnHOMA IMackais. PerneHne pakTHYeCKUX
Hprotona. CBoiicTBa OMHOMUHAIBHBIX KO3 HUIIMEHTOB. TpeyroibHUK 3371249 C UCIIOb30BAHMEM TIOHSITHI 1
[Tackans. HpaBUI KOMOMHATOPUKH.
IpakTuieckas pabora 2 Haxoxnenue onmook B
[IpaBuna komOuHaTOpUKH. Penenne koMOMHATOPHBIX 3aa4. 3a7a4d Ha Pe0OPa30BAHMSIX U BHIYHUCICHHSX.
IIOZICUET YUCIIA Pa3MEILCHMI, IEpEeCTaHOBOK, coueTanuii. Pemenne 3anau
Ha niepebop BapuanToB. bunom Hrrotona u Tpeyronpuauk [lackars.
[IpuknagHblie 3a1a49u.
CamocrosiTesibHass padora 3
Brinonnenue qomamHero 3ananus no teme S.2. Co3laHue npe3eHTauu
o reMe «Bunbl komOuHamit». Pabora ¢ momonHUTETHHON
auTeparypoi 1o teme «CodeTranus ¢ MOBTOPEHUAMNY. Penienue
BApUATHBHBIX 33]1a4.
Kontpoannas padora Ne 4 no reme «KoMOuHaTOpHKay. 1
Pa3nen 6 KoopauHaThl u BEKTOPBI 16(+8)

Conepxanue y4eOHOro MaTepuaJia
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Tema 6.1

JexaproBa cucrema
KOOPAUHAT B
NPOCTPAHCTBE

[IpsmoyronpHast (IekapToBa) CHUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmynia paccTOSSHUS MEXAy IBYMs TOYKaMU. YpaBHEHHs cdepbl,
IJIOCKOCTH U IPSIMOM.

IIpakTnyeckas pabora

JlexapToBa cucteMa KoopJauHar B rpoctpaHcTse. CocTaBieHne
ypaBHEHUI OKPYKHOCTH, cPephbl, IIIOCKOCTH. BrIuncieHnue pacCcTosSHUS
MEXKIY TOUKAMH.

CamocrositesibHasi padoTa

Brinonnenue nomamrsero 3aaanus no teme 6.1.

Co3pnanue npe3eHtanuu o teme <«OKu3Hb 1 TBopuecTBO P.Jlexapray.
Pabota ¢ yueOHoIi 1 cipaBOYHOM JIuTepaTypoil 1o teme: «CrocoObl
3a7aHus NpsiMoily. Penenne BapuaTUBHBIX 3a/1a4.

Tema 6.2

BexTopsl

Conep:xanue y4eOHOr0 MaTepuaJia

BexTopsl. Monyinbs Bekropa. PaBeHCTBO BEKTOpOB. CIll0’)KEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YMCII0. Pa3zino)keHne BEKTOpa 10 HallpaBICHUSAM.
VYron mexnay nBymst Bektopamu. [Ipoeknus Bekropa Ha ock. KoopanHaTel
BekTopa. CkaysipHOE Npou3BeIeHre BEeKTOpoB. Vcnoabp3oBanue
KOOpJMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U ITPUKIIAIHBIX
3ajad.

IIpakTHyeckasi pa6ora

Bexkropsl. JlelicTBus ¢ BeKTopamu. J[efCTBUS ¢ BEKTOpaMU, 33 JaHHBIMU
KoopauHatamu. CKalsipHOE NMPOU3BEICHNE BEKTOPOB. BekTopHOoe
yYpaBHEHUE NPSIMOU U IUIOCKOCTH.

CamocrosiTesbHasi padora

BrinmonHenue nomariHero 3aganus no pasaeny 6.2. Pabora ¢ yueOHoiA
auTepaTypoi mo remaMm: «CyMma HECKOJIBKUX BEKTOPOB. [IpaBuiio
napauienenunenay, «lIpoekmnus Bektopa Ha ochy. BrinonHnenue
HCCIIEIOBATENBCKOT0 MpoeKTa Mo TeMe: « BekTopHoe 3a1anue npsaMbIX U
IJIOCKOCTEH B IPOCTPAHCTBEY.

O3HaKOMJICHHE C TIOHATUEM BEKTOP.
N3ydenue nekapToBOM CUCTEMBI
KOOPJMHAT B IIPOCTPAHCTBE,
IIOCTPOEHUE 110 33JaHHBIM
KOOpJAMHATAM TOYEK U IJIOCKOCTEM,
HaXO0XJIEHUE KOOPANHAT TOYEK.
Haxoxnenue ypaBHeHU
OKpY’KHOCTH, c(hepbl, MIOCKOCTH.
Brruucnenue paccTossHANA MEXIY
TOYKaMmu. M3yueHue cBONCTB
BEKTOPHBIX BEJINYUH, IIPABUII
pa30XKEHHsI BEK TOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IPABUJI HAXOKICHUS
KOOpAMHAT BEKTOPA B IPOCTPAHCTBE,
IIpaBUJI ACUCTBUH C BEKTOPaMH,
3aJaHHBIMA KOOpIMHATAMHU.
[IpuMeHeHne Teopun NpU peLICHUN
3aJ1a4 Ha JEMCTBUSI C BEKTOPAMH.
N3yueHne CKasIpHOTO ITPOU3BEACHUS
BEKTOPOB, BEKTOPHOT'O YPaBHEHUS
psAIMOM U TuIoCKOCTU. [Ipumenenune
TEOPUU TPU PELIECHUH 3a/1a4 Ha
JICUCTBUS C BEKTOPAMH,
KOOPAMHATHBIN METOJ, IPUMEHEHUE
BEKTOPOB ISl BBIYMCIICHUS BEINYUH
YTJI0B U paccTosiHUuil O3HaKOMIIEHUE C
JI0Ka3aTeIbCTBAMU TEOPEM
CTEpPEOMETPUH O B3aUMHOM
PACIIOJIOKEHUU IIPSMBIX U IIIOCKOCTEN
C MCIIOJIb30BaHUEM BEKTOPOB.
Haxoxxnenne ommOoK B
npeoOpa30BaHUSAX U BBIYMCICHHUSX.
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KonTtpouabsHnas padora Ne 5 o reme «KoopanHaTsl 1 BEKTOPBI».

Pazpen 7 OCHOBBI TPUTOHOMETPHHU 16(+8)

Tema 7.1 Copep:xaHue y4eOHOI0 MaTepuaa 1 N3ydenue paguanHoOro meroaa

OcCHOBHBIE IOHSATHS Pannannas mepa yrna. BpamartensHoe aBuxkeHue. CHHYC, KOCHHYC, M3MEpEHHS YIJIOB BpallleHUs U X
TAHI'€HC ¥ KOTAHT'€HC YHUCJIa. CBS3U C TPaLyCHOU MEpOi.
IIpakTHyeckas padora 1 N3006paxeHue yrioB BpaleHUs! Ha
Panuannblil METO U3MEPEHNUS YTII0OB BPAIlEHUS U CBA3b C IPayCHOMN OKPYKHOCTH, COOTHECEHUE BEJIMUUHBI
Mepoil. yIJIa C €r0 Paclo0KEHUEM.
CamocrosiTesibHasi padora 1 DopmyIMpOBaHUE ONIPEACICHUN
Brimonnenue nomamrHero 3aaanus mo Teme 7.1. Pabota co cripaBodHO#M TPUTOHOMETPUYECKHUX DYHKIMM ISt
JUTEPATYPON AJIsi COCTABICHHS TaOIUIIBI COOTHOLICHUN paiaHHON U YTJIOB IMOBOPOTA M OCTPBIX YTJIOB
rpajyCHOIM Mepbl OCHOBHBIX yIIoB. CO3/1aHNE TPE3CHTAIMH 110 TEME MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA M
«Mcropus cTaHOBIIEHUS U Pa3BUTHS TPUTOHOMETPUMY. 00BSICHEHUS UX B3aUMOCBSI3H.

Haxoxnenue ommbOOK B
peoOpa3oBaHUsIX U BBIYMCICHHUSX.

Tema 7.2 Conep:xxanue yueOHOro Mmarepuaa 2 [IpumeHeHre OCHOBHBIX

OcHoBHEIE OCHOBHBIE TPUTOHOMETPUIECCKHIE TOXKISCTBA. TPUTOHOMETPHICCKUX TOKICCTB JUI

TPUTOHOMETPHYECKHE | [pakTHueckasi paGoTa 1 BBIYMCIICHHS] 3HAUEHUIN

TOXK/AECTBA B = TPUTOHOMETPUYECKUX (PYHKLUH 110

BIIOJIHEHNE YNIPA)KHEHUH HA IPUMEHEHUE OCHOBHBIX .
TPHFOHOMETPHYECKHX TOXKIECTS. onHOM n3 HUX. HaxoxaeHue ommook
CamocTosTeaLHAs baboTa 2 B IIpe00pPa30BaHMSIX M BHIYUCICHUSX.
p

BrlnosiHEHNE ToMallIHEro 3aJaHus no Teme 7.2.

Tema 7.3 Copnepxanue y4eOHOro Marepuasia 3 N3yuenne ocHOBHBIX (popmyT

IIpeodpa3oBanus ®opmysl mpuBeaeHuss. PopMysibl ciaoxxeHus. DOpMyIIbl yIBOSCHUS TPUTOHOMETPUU: (POPMYJIBI CIIOKEHHUS,

NpocTeHIIuX ®opmyuibl oI0BUHHOTO yria. [IpeoOpa3oBanue cyMMbl yABOEHUS, TpeoOpa3oBaHUS CyMMbI

TPUTOHOMETPUUYECKUX | TPUTOHOMETPUUECKHUX (DYHKIUI B IPOU3BEICHUE U TPOU3BEICHNUS B TPUTOHOMETPUUYECKUX (PYHKIIHIA

BbIpa:KeHH cyMMy. BelpakeHue TpUroHOMETpHUYECKUX (DYHKIIUN Yepe3 TAHT€HC B [IPOU3BE/ICHNE U TIPOU3BECHUS B
ITOJIOBUHHOI'O apr'yYMCHTA. CyMMY U IIPUMEHCHUE IIPpU
IIpakTuyeckas padora 1 BBIYHMCIICHUH 3HAUYEHUS

BrimonHenue ynpaxxHeHu Ha TPUMEHEHUE PA3IUIHBIX (OPMYIT
TPUTOHOMETPHH.

TPUTOHOMCTPUUCCKOTO BBIPAKCHUA U
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CamocrosiTesibHasi padora

Brimonnenue nomamrHero 3aaanus mo Teme 7.3. PaboTa co cripaBodHOM 3
auTeparypoi no temam: «DopmyIibl HOJTOBUHHOTO apryMeHnTa. @opMyibl
yT0B 30 ¥ 40, «BeIpakeHne TPUTOHOMETPHUYECKUX (PYHKIIHIA uepes
TAHI'€HC TIOJIOBUHHOT'O apTyMEHTay.
Tema 7.4 Coaepsxanue yueOHOro MarepuaJia 4 Pemenue no gpopmynam u
Tpuronomerpuveckue | OOpaTHble TpUTOHOMETpHUECKHE (QYHKIMH: apKCHHYC, apKKOCHHYC, TPUTOHOMETPUYECKOMY KPYTY
YPaBHEHUSA U apKTaHTEHC. [Ipocreiimme TPUTOHOMETPUYECKHUE YpaBHEHHUS. MPOCTEUIIUX TPUTOHOMETPUUYECKUX
HEePaBEeHCTBA [Ipocreitmue TPUTOHOMETPUUECKHUE HEPaBEHCTBA. Bunbt ypaBHenwuii. [IpuMeHenue o06mumx
TPUTOHOMETPUUYECKUX YPaBHEHUM. METOZOB PEILIEHUs] YPABHEHUN
IIpakTnyeckas padora 2 (mpuBeneHNE K JINHEHHOMY,
Pemienue npocTelmx TpUroHOMETPUYECKUX YpaBHEHUM. Pelienue KBaJIpaTHOMY, METOJ| Pa3JIOKEHUS Ha
MPOCTEUIIINX TPUTOHOMETPUUECKUX HEPABEHCTB. Peenne MHOYKHTEIH, 3aMEHBI TIEPEMEHHOM )
TPUTOHOMETPUUECKUX YPaBHEHUMN, CBOISIINXCS K KBaIPATHBIM, TIPH PENIEHNH TPUTOHOMETPHYECKHIX
OJTHOPOJIHBIX U PEIIAEMbIX C MOMOIIBIO PA3IUYHBIX (HOpMYIT ypaBHeHHii. YMeHHe oTMedaTh Ha
TPUTOHOMCTPHH. Kpyre peleHus MpOCTeUIINX
CamocrosiTesibHas pagoTa 2 TPUTOHOMETPUYECKUX HEPABEHCTB.
Brinonnenune JOMAIIHETO 3aaHus 110 TEMEC 7.4. O3HakoOMJIECHHE C [MOHSTUEM O6paTHI>IX
KonTtpoabHnas padora Ne 6 no reme «OCHOBBI TPUTOHOMETPUIY. 1 TPUTOHOMETPUYECKHX (yHKIIUH.
N3yuenue onpeneneHuii apkCuHyca,
ApKKOCHHYCA, apKTaHI'€HCa YNCIa.
dopmynupoBaHHUe UX, H300paKeHNE
Ha €JUHUYHOU OKPY>KHOCTH,
MIPUMEHEHHUE MPU PELICHUN
ypaBHeHUH. Haxoxaenue ommook B
PeoOpa30BaHUAX M BBIYUCICHUSX.
Pasnes 8 DyHKIMN ¥ rpaduKH 14(+7)
Tema 8.1 Copep:xaHue y4eOHOI0 MaTepuaja 1 O3HaKOMJICHHE C TTIOHATHEM
PDyHkuuu OOnacTe ompeneleHuss W MHOXECTBO 3HaueHui; rpaduk QyHKIUH, [IEPEMCHHO, PUMepaMu

nocTpoeHue rpaduKoB (PyHKIMA, 3aJaHHBIX Pa3THYHBIMU CIIOCOOAMH.
[IpeobpazoBanust rpadukoB. I[lapamnenbHblii MEpeHOC, CHUMMETPUS
OTHOCHUTEIIFHO OCEH KOOpDAMHAT W CHUMMETpPHUs OTHOCHUTENIbHO Hauajia

3aBUCHUMOCTEN MEXIy NEPEMEHHBIMM.
O3HakoMJIEHHE C MTOHATHEM TpaduKa,
OIpeie/ICHUE PUHAIEKHOCTH TOUKH
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KOoopauHaT, CUMMETPUA OTHOCUTCIIBHO prIMOfI Y = X, PaCTAKCHHUC U
CXKaTuc BJOJIb oceit KOOpAMWHAT.

IIpakTnyeckas pabora

[Tpumeps! 3aBUCUMOCTEN MEXTy IEPEMEHHBIMU B peabHBIX MPOIIEccax
13 cMexHBIX nuciuiuinH. Onpenenenue ¢yHkuil. [loctpoenue u yrenue
rpaduKoB QyHKITHIL.

CamocTosiTesibHast paboTa

Brinonnenue nomarixero 3aganus no teme 8.1. BeimoiaHenue
HCCIIeIOBATEIILCKOTO TIpoeKTa 1o Teme: «[IpuMeHeHne MoHTHS
«pyHKIMU» B QUUKEY.

Tema 8.2

CpoiicTBa QyHKIIUHM

Copep:xxanue y4e0HOro MmaTepuaJa

MOHOTOHHOCTbH, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTD,
MEPUOTMIHOCTD. [[pOMEX)YTKH BO3pacTaHus U YObIBaHUsI, HAHOOJIbIIIEE 1
HauMEHbIIIee 3HAYSHUS, TOUKH dKcTpeMyma. [ padudeckas
uHTepnpeTanus. [[pumepsl (HyHKIIMOHATBHBIX 3aBUCUMOCTEH B peaibHBIX
mpoleccax U sBIeHUsIX. ApudmeTndeckue onepanuu Haj QyHKIHSIMHA.
Cnoxnas dyHkuus (kommosuiys). [loHsTre 0 HenpepbIBHOCTH QYHKIIUH.

IIpakTuyeckas padora

HccnenoBanue ¢pynkuuu. CBoicTBa JIMHEHHOM, KBaIpaTUUHOM, KyCOUHO-
JUHEHHOH U IpoOHO-MHHEWHON QyHkimii. HenpepriBHBIE U
nepuoiueckrue GyHKIUH.

CamocTosiTesibHasi padoTa

Brinosaenne qoMarrgaero 3amgadus mo teMe 8.2. Beimonnenue
HCCIIEA0BATENIbCKOTO poeKTa 1o TeMe «KBaapaTtuyHas GyHKIHS.

O3HakoMJIEHUE ¢ TPUMEPAMU
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B
peaIbHBIX MPOLIECCAX U3 CMEXKHBIX
mucnumiand. O3HaKOMIEHHUE C
JI0OKa3aTeJIbHBIMU PacCyKICHUSIMHU
HEKOTOPBIX CBOMCTB JINHEMHOM U
KBaJAPaTUYHON (PyHKIINN, TPOBEICHHE
UCCIIEI0BAHMS JINHEWHOU, KyCOYHO-
JUHEHHOM, TPOOHO-TMHEHHON U
KBaJ[paTHYHON (DYyHKIMH, IOCTPOCHUE
ux rpadukoB. [loctpoeHne u ureHne
rpadukoB pynkimii. MccnenoBanue
¢ynkiun. CocraBieHHe BUIOB
(yHKUMH TI0 JaHHOMY YCIIOBHIO,
peuieHue 3a1a4 Ha SKCTPEMYM.
Brimonnenue npeobpazoBaHuii

rpaduka QyHKIMH.

Tema 8.3
OoparTHblie GyHKIUM

Copep:xaHue y4eOHOI0 MaTepuaja

Ob6nacTh onpeaeneHus U 00JacTh 3HAUCHUNH 00paTHON (YHKITUH.
['padux oOpaTHOH QYyHKIUH.

IIpakTnyeckas pabora

O6patHbie pyHkuuu U ux rpaduku. [IpeodbpazoBanus rpaduka QyHKIKM.

CamocrosiTesibHasi padoTa

N3ydenue nousitus oopaTHON
(byHKIUY, OnpeieieHre BUIa U
MoCTpoeHue rpaduka oOpaTHOH
(yHKIIUHN, HAXOXKICHHUE e 001acTh
ompeseseHus: 1 00JacTH 3HaYEHUH.
[TpumeHeHne CBONCTB (YHKIIHIA
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Brimonnenune gomamnero 3aganus no teme 8.3. Co3mgaHue npe3eHTaui
o Teme. PaboTa ¢ JOMOTHUTEIBHON TUTEPATYPO.

Tema 8.4

CreneHHble,
NOKa3aTeJIbHbIe,
Jorapupmmuueckue

"
TPUTOHOMETPHYECKHe
(pyHkuum.

Oo0paTtHbIe
TPUTOHOMETPHYECKHe
GyHkumnu

Copep:xaHue y4eOHOI0 MaTepuaia

Omnpenenenus GyHKIUN, ©X CBOMCTBA M rpadUKH.

IIpakTuyeckas padora

CBoiicTBa U rpaduKu CTETIEHHBIX, TOKAa3aTeIbHbIX, JIOTapU(PMUIECKUX
¢ynkuuii. CBoiicTBa 1 rpadMKu CUHYCa, KOCHHYCA, TAHT€HCa U
KOTaHI'€HCa, OOpaTHBIX TPUTOHOMETpUYECKUX QyHKUuUH. ["apMoHndeckne
konebanus. [Ipuknagasie 3anaun. [lokasarenbHble, Torapudmudeckue,
TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA.

CamocTosiTesibHasi paboTa

BrimoniHeHue gomarinero 3agaHud mo teme 8.4. BeimoaHeHune
HCCIIEIOBATENIBCKOTO MPOEKTa Mo TeMe: «CI10)KeHne rapMOHUYECKUX
KoJicOaHuiy. PelieHre BapuaTHBHBIX 33)1a4.

Kontpoubnas pa6ora Ne 7 o reme «DyHKINU U TpapuKm.

Brruncnenue 3HaueHUH QyHKIMN 1O
3Ha4YEHMIO aprymenTa. OnpeneneHue
MOJIOKEHHS TOUKHU Ha rpaduke 1o ee
KOOpJIMHATaM U Hao0OpOT.
Hcnonb3oBanue cBONCTB (pyHKIMHA
JUIS CPABHEHUS 3HAYEHUM CTENEHEW 1
norapudmos. IToctpoenue rpaduxon
CTETEHHBIX U JIOrapu(pMUIECKUX
¢yHkuuit. Perenue nokazaTenbHbIX U
aorapu(pMUYECKUX YpaBHEHHUH U
HEPABEHCTB 110 U3BECTHBIM
anroputMam. O3HaKOMIIEHHE C
MIOHSITUEM HEIIPEPBIBHON
MepUOANYECKON QYHKINH,
(hopMyIMpOBaHUE CBOWCTB CHHYCA U
KOCHHYCa, TOCTPOEHUE UX IpaUKOB.
O3HaKOMJIEHHE C IOHATHEM
rapMOHHYECKUX KoJIeOaHUH 1
MIpUMEpPaMU TapMOHUYECKUX
Kos1e0aHui AJIs1 OTMCaHUs IPOLIECCOB
B (DU3UKE U JPYTUX 00JIacCTAX 3HAHUS.
O3HaKOMJICHHE C TOHATHEM
pa3pbIBHON NEPUOINUECKON (DYyHKINH,
(hopMynupoBaHHe CBONCTB TaHI€HCA U
KOTaHI'€HCa, IOCTPOEHUE UX
rpa¢ukoB. [I[pumeHnenre cBOWCTB
(GyHKUIMH 1715 CpaBHEHUS 3HAaYCHU I
TPUTOHOMETPUUYECKUX PYHKIIUH,
pELIEHUS] TPUTOHOMETPUYECKUX
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Pazgen 9

MHororpaHHMKH M KpyIJjble Teja 14(+7)
Tema 9.1 Conep:xxanue y4eOHOr0 MaTepuasa 4 Ornrcanue U XapakTEePUCTHKA
) Bepmmmnbl, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHororpaHHbie pa3IMYHBIX BUIOB MHOTOIPAaHHUKOB,
MuororpanHuKu yrisl. Beinykisle MHOrorpanHuku. Teopema Oiinepa. [Ipusma. [Ipsamas n MIEPEYUCIICHNUE UX 3JIEMEHTOB U

HakJoHHass mpu3Ma. IlpaBwinbHas mpmsma. [lapamnenernumnesn. Kyo. cBoiicTB. 300paskeHue
[Iupamupa. IlpaBunpHas nupamuaa. YcedeHHas nupamuga. Terpasnp. MHOTOTPAHHUKOB U BBITIOJIHEHUE
Cummerpun B KyOe, B MapajuiefienuIie/ie, B NpU3ME U MHPaMUJE. IIOCTPOCHHS HA H300PAKCHHSIX 1
Ceuenust Kky0a, MPU3MBI ¥ TUPAMUIBL. MOJIENAX MHOTOIPAHHHKOB.
[IpencraBienre O MpPaBHIBHBIX MHOFOFpg}éHI/IKaX (Tetpasmpe, KyoOe, BLIUMCIeHNE THHEHHBIX 3IeMEHTOB 1
OKTa3Jpe, HOJEKa’aApe U HKOCAdIPE). BEM M €ro H3MEpEHHE. YIJIOB B IPOCTPAHCTREHHBIX
Wnterpanbnas  gopmyna  obobema.  @Dopmynsl o0bema  KyOa,

KOH(UTYypaIlusx, apryMeHTUPOBAaHHE
MPSIMOYTOJIBHOTO TapaJijIelieuIe/Ia, MPU3MBbI, upamuabl. [loqobue Terr. o

. o CBOUX CYXICHUH. XapaKTEPUCTHKA U

OTHoIeH s IWIOMAAeH MOBEPXHOCTEH U 00BEMOB MOJAOOHBIX TEI.

M300paKeHHe CeYCHHsI, Pa3BEPTKU
IIpakTHyeckas padora

2 MHOTOTPaHHUKOB, BEIYMCIICHHE
Paznuynbie BUABI MHOTOTPAaHHUKOB. VX n300pakeHus. CevueHus, . .
. IJI01LaJIeH TOBEPXHOCTEH.
pa3BepTKU MHOTOrpaHHUKOB. [Inomanp noBepxuoctu. Bumasl cummeTpuit . .
o [TocTpoeHue npocTenmx ceueHun
B nipocTpancTBe. CUMMETpUsS MHOTOTPaHHUKOB. Briunciienue iomasei
. Ky0a, MPU3MBbI, TUPAMHU/IBI.
u 00bemMoB. Pemienne 3a1a4 Ha MOCTPOCHHUE CEYCHUN MHOTOTPAaHHHUKOB. .
N [Ipumenenne GakToB U CBEICHUHN U3
Pemennie 3amau Ha BBIUMCIICHHE IUIOIIAZCH MOBEPXHOCTH U OOBEMOB
o maHuMeTpun. O3HaKOMIIEHUE C

MHOTOTpaHHUKOB. Mcronb3oBaHWe CBOWCTB MHOTOTPAaHHUKOB IpHU .

BUJIaMU CUMMETPHUI B POCTPAHCTBE,
pelIeHnH MaTeMaTUYeCKUX U MPUKIAJHbIX 3aa4. .

(dhopMynupoBaHue ONpeeIeHU U
CamocrosiTeannas pabora 3 CBO#CTB. XapaKTepUCTHKA CHMMETPHH

BoinonHenue fomaiisero 3aganus no teme 9.1.

Pabota ¢ yueOHOM auTepaTypoii mo Temam: « MHOTOTpaHHBIE YTJIbI.
Teopema Ditnepa»; «3Be3nuaTble MHOTOrpaHHUKH. Kpucraiisl —
MIPUPOIHbIE MHOTOIpaHHUKNY; « CUMMETpHS B IPUPOJIE, TEXHUKEY.

TeJ BPAllleHUs] © MHOIOTPaHHUKOB.
[IpuMeHeHnEe CBOWCTB CUMMETPHHA
IIpYU pelleHuH 3aaad. Mcnonb3zoBanue
MPUOOPETEHHBIX 3HAHUH 1151
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Coznanue npeszeHtanuu no teme: «Xu3Hp u TBopuectso JI.OMnepay.
W3roroBneHue Mozenu MHOrOrpaHHuKa. BeinonHenue
HCCIIEI0BATENBCKOr0 IpoekTa 1o teme: «IIpaBuibHble U
MOJIyPaBUIIbHbIE MHOTOTPaHHUKW». I3roToBIEHNE MO/IETH TETpa3ipa ¢
3aJJaHHBIMU [TapaMeTpaMH.

Conep:xanue y4eOHOro MaTepuasa

O3HaKOMIICHHE C BUJaMH TCII

Tewa 9.2 Hunuanp u koHyc. YcedeHHBIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas 4 BpAIICHIs, HOPMYIIMPOBAHIE HX
Kpyriabie Tena MMOBEPXHOCTh, OOpa3yromas, pa3BepTka. OcCeBble CEUCHHS U CCUCHUS, OMpE/ICTICHUN U CBOKCTB.
napajiensueie ocHoBanuioo. Illap u cdepa, ux ceuenus. KacarenbHas DopMyIMPOBAaHUE TEOPEM O CCUECHUU
IJIOCKOCTH K chepe. Dopmysiel 00beMa MIJIMHIPA, KOHYCA, Iapa. mapa MmIOCKOCThIO U MJIOCKOCTH,
DopMyIIBI TIJIOMIATN TOBEPXHOCTEHN IIMIIMH/IPA, KOHYCa, CQEpBhl. KacaTelbHOH K cdepe.
IIpakTnyeckas pabora 3 XapakTepucTuka u n300pakeHue Tel
Paznuuanbie BUmbI Kpyriibix Tell. Ux u3o0paxenus. CedeHus, pa3BepTKU BpAIllEHUsI, UX PA3BEPTKH, CCUCHHS.
Kpyriibix Tea. CUMMeTpus KpyIJibIX Tell. Beruuciienue miomaaei u Pemienue 3a1au Ha mocTpoeHue
00beMoB. M crionp30BaHne CBOWCTB TeNl BpaIllCHUs TIPU PEIICHUH CEUEHUH, BEIUYUCIICHHE JJINH,
MAaTeMaTUYECKUX U MPUKIAIHBIX 33]1a4. PacCTOSTHUA, YTJIOB, IUIOMIAICH.
CamocTosiTesibHasi padoTa 4 [IpoBeneHue noka3aTeabHBIX
Brinmonnenue nomamrsero 3agaanus mo teme 9.2. Beinonnenue paccyXJIeHHUI Mpy pelIeHUH 3a1ad.
HCCIIEA0BATENIbCKOr0 MpoeKTa 1o TeMe: «KoHndyeckrue ceueHus u ux [IpuMeHeHne CBOWCTB CHMMETPUN
MIPUMEHEHNE B TeXHUKE». V3roToBIeHNE MOJIeIel IIMHIIpa U KOHYCa ¢ MIpU PEILICHUH 3a/1a4 Ha Tena
3aJJaHHBIMU MMapaMeTpamu. PellieHrne BapuaTuBHBIX 3aj1a4. BpalleHusi, KOMOWHAIIHAIO TEll.
KonTtpoJsbnas pa6ora Ne 8 1o reme «MHOTrOrpaHHUKHU U KPYTJIble 1 N300paskeHre OCHOBHBIX KPYTJIBIX Tell
Tean. Y BBITIOJTHEHHE PUCYHKA T10 YCIIOBHUIO
3anaun. HaxoxaeHue omuOok B
peoOpa30BAHMIX U BHIYUCICHHSIX.
Paspen 10 Hauyana maTeMaTH4yecKoro aHajausa 16(+8)
Tema 10.1 Conepixanue yuedHOro Mmarepuaia 3 O3HAKOMJICHHE C TIOHATHEM YHCIIOBOM
MOCIIEI0BATEIHHOCTH, CIIOCO0AMU €e
Iloc1en10BaTeILHOCTH | Croco6bl  3aJaHMsi W CBOWCTBA YHCIOBBIX  IOCIEHOBATEIBHOCTE.

Ilonsatue o mnpenene nocienoBarenbHOCTH. CyllecTBOBaHME Ipezena
MOHOTOHHOM OTrpaHMYE€HHON mocienoBareabHocTH. CyMMHpOBaHHE

3aJaHuA, BBIYUCIICHUAMU €€ YJICHOB.
O3HaKOMIICHHE C TOHATHUEM npeacia
IOCJICJ0BATCIBbHOCTH. O3HaKOMJICHHE
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nocjenoBaTelbHOCTe.  beckoHe4HO — yObIBarolas TreoMeTpUYecKas
MIPOTPeCCrsi U €e CyMMa.

IIpakTuyeckas padora

Yucnosas IoCJIICIJ0BATCIIBHOCTD, CII0CcOObI ee 3aJaHus, BBIYUCICHUA
YJICHOB IIOCJICI0OBATCIBHOCTHU. Hpeﬂeﬂ MOCJIEIOBAaTEILHOCTH. beCcKOHEYHO
Y6BIBaIOH_[a$I T'COMCTPHUUCCKAs ITPOTPECCH.

CamocTosiTesibHasi paboTa

Brinmonnenue nomarnnero 3amagus no teme 10.1.

Tema 10.2
IIpousBoaHas

Conep:xanue y4eOHOro MaTepuasa

[TonsTHE O MPON3BOIHON (HYHKIIMH, €€ TECOMETPUIECKUA U (PU3NUECKUIA
CMBICII. YpaBHEHHE KacaTelnbHOH K rpaduky ¢pynkuun. [IpouszBoansie
CYMMBI, pa3HOCTH, MTPOU3BeIeHNUs, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
aneMeHTapHbIX QyHknuid. [TpuMeHeHne Npon3BOAHON K UCCIICIOBAaHHUIO
¢dbyskumii 1 moctpoennto rpadukoB. [Ipons3BoaHbIe 00paTHON QYHKINU U
Komno3uiu GpyHkimn. [IpuMeps! HCnoap30BaHUs TIPOU3BOTHOM /IS
HAXO0X/ICHUS HAWTYYILero pelleHus B IpUKIAIHbIX 3a1a4ax. Bropas
MIPOU3BOJIHAS, €€ TEOMETPUYECKH U pu3ndeckuii cMbici. Haxoxnenue
CKOPOCTH JUJIsl polLiecca, 33JaHHOr0 (hOpMyIJIoN U rpa@uKoOM.

IIpakTnyeckas padora

[Ipon3BogHas: MEXaHUYECKUNA U TEOMETPUUYECKHUI CMBICIT IPOU3BOIHOM.
VYpaBHeHHe KacaTenbHOU B 001meM Buze. [IpaBuna u hopmyiist
nuddepeHIpoBaHus, TAOIUIA TPOU3BOAHBIX SJIEMEHTAPHBIX (DYHKITHIA.
HccnenoBanme GpyHKIMH ¢ TOMOIIBIO POU3BOIHON. HaxoxneHue
HauOOJIBIIIET0, HAUMEHBIIIETO 3HAYSHHS M SKCTPEMANIbHBIX 3HAYCHHH
GbyHKIHM.

CamocrosiTesibHas padora

Brimonnenune nomamrsero 3amaanus mo teme 10.2 . Pabora ¢ yueGHO#
auTepaTypoii mo teme: «lIpubirmkeHHOe BEIYHUCICHHUE TPOU3BOTHOM.
BrITiosTHEeHUE HCCTIeI0BATEIBCKOTO MPOeKTa 1Mo TeMe: «IloHsaTne
muddepeHana u ero MpuiIoKeHus». PelieHne BapuaTUBHBIX 3a1a4.

O3HaKOMJIEHHE C IOHATHEM
MIPOU3BOJHOM.

Wzyudenue u popMyIrpoBaHue ee
MEXaHUYECKOTO U T€OMETPHUIECKOT0
CMBbICIIa, U3YyYEHHE aJTOpUTMa
BBIYMCIICHUS IPOU3BOIHON Ha
IIPUMEPE BBIUUCIIEHUS MTHOBEHHON
CKOPOCTH M yTJIIOBOTr0 KO3 duueHTa
KacaTeJIbHOU.

CocraBiieHne ypaBHEHUS KacaTelIbHOM
B 00111eM BHUjie. Y CBOCHHE MPaBUII
g depeHInpoBaHUs, TAOIULIBI
IIPOU3BOJHBIX 3JIEMEHTAPHBIX
GbyHKIUH, TpUMEHEHHE JTst
auddepeHIMpoBaHUS

(GyHKIUH, COCTaBIIEHUsI ypaBHEHUS
KacaresbHOU. M3yuenue teopeM o
CBSI3M CBOMCTB (QYHKIIMH U
MIPOU3BOIHON, (POPMYITHPOBKA HX.
[IpoBenenue ¢ NOMONIBIO
IIPOU3BOIHON HCCIIEIOBaHUS
dbyHKIMH, 3a1aHHON (POPMYITOH.
YcraHOBIEHUE CBA3U CBOMCTB
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KonTtpouabsnas padora Ne 9 no teme «Hauana maTemaTnueckoro

aHaJIN3ay. 1
Paznen 11 HNHTerpan v ero npuMeHeHue 8(+4)

Copep:xxanue y4e0HOro MmaTepuaJa 2 O3HaKOMJICHHE C TTIOHATHEM
[TonsTHst TepBOOOpPa3HON, €€ OCHOBHOE CBOMCTBO ,lIpaBUjIa HAXOKIACHUS MHTETrpaja u mepBooOpa3HOu.

Tema 11.1 nepBooOpazHoil. O3HaKOMIIEHHE C T€OMETPUYECKUM CMBICIOM N3ydenne npasuiia BBIYUCICHUS

MeprooGpasnas 1epBOOOPA3HOM. epBOOOPA3HOI U TEOPEMBI
IIpakTHyeckas paboTa 1 Hprorona—JleiiOuuia. Pemenue
BolnosiHenne ynpaxHEHHI Ha HaX0XACHHUE EPBOOOPA3HBIX. 3aJa4d Ha CBA3b MEPBOOOPA3HOH U ee
CamocrosiTesibHasi padoTa 1 MIPOU3BOJHON, BBIYUCIICHHE
BrinonHenue qoMamHero 3agaaus no reme 11.1. nepBooOpa3HOM JUIs JAHHOM

Tema 11.2 Conepxanue y4eOHOT0 MaTepuaJia 2 (Gynxunu. Penrenne 3anau Ha
[Tonstue 06 onpenenénnom uuTerpane. [lpumeHeHne onpeaeneHHoro NpUMCHCHUE HHTETPAJIa IS

HuTerpan MHTETpaja JUisl HaX0KACHUS IUIOIAA1 KPUBOJIMHENHOM TPAIICLIMHU. BBIYUCIIEHUS (PU3UYECKUX BETIMYMH U
®opmyna Hetotona—IJleitonuna. [lpumepsl mpuMeHeHUs: HHTErpalia B momtazeii. Haxoxnenue omubok B
u3mKe U reomeTpun. MpeoOpa30BaHUAX U BHIYUCICHUSX.
IIpakTnyeckas pabora 2
BrinonHenue ynpaXHEHUH Ha BBIYHUCICHUE ONPEIEIEHHOTO MHTErpaa.
[IpumeHeHne HTErpaia K BHIYUCICHUIO (U3NYECKUX BETUYHMH U
IIJIOMAEH.
CamocrosiTesbHas padora 3

Brimosaenne nomargero 3amadus mo teme 11.2.
Co3znanue npe3eHTanuu no TeMe «Du3ndecKnuii U TeOMETPUYECKHMA
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cMbICH uHTerpana».Padora ¢ yueOHOI nmuTeparypoil no remam
«IIepBooOpa3Hast 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKLIUIY;
«IIpubamkeHHOE BHIYHUCIICHUE ONPEICICHHOTO HHTETpaiay. Pemenue
BapHWaTUBHLIX 3a7a4.

KonTtpoJsbHasi pa6ora Ne 10 no teme «HTerpan u ero npuMeHeHUe».

1

Paznen 12

JJ1eMeHTBI TEOPUHU BBPOHTHOCTeﬁ U MaTeMaTH4ecKoi
CTATUCTUKH

12(+6)

Temal2.1l

DJieMeHTbI TeOPUM
BepPOSITHOCTEM

Copep:xanue y4eOHOIro MaTepuaJa

CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHHE U YMHOKCHHE
BeposiTHOCcTel. [IoHsTHE 0 HEe3aBUCUMOCTH cOOBITHI. [lMCKpeTHas
ClIy4yaliHasl BeJINYMHA, 3aKOH €€ pacupeneneHus. Yuciosele
XapaKTepUCTUKH JUCKPETHOM ciy4yaiiHol BenuuuHbl. [IoHsTHE O 3aKOHE
OOJIBIINX YHCEN.

IIpakTnyeckas pabora

Hcropus pa3BuTHs TEOpUU BEPOSITHOCTEN U €€ poJib B pa3iIMuHBIX chepax
YeJI0BEUECKOM KU3HeaesTeNIbHOCTU. Kitaccuueckoe onpeneneHue
BEPOSITHOCTH, CBOMCTBA BEPOSATHOCTEM, TEOPEMA O CYMME BEPOSTHOCTEH.
Briuucnenue BeposiTHocTel. PenieHne npukiagHbIx 3a1a4.

CamocrosiTesibHasi padoTa

Brinonnenue nomanrHero 3aaanus no teme 12.1

Pabota ¢ y4yeOHOM 1 cripaBOYHON MH(pOpMaIe 1Mo Teme:
«CTatucTH4ecKoe onpeaesieHne BepoaTHoCTH». Co3/1aHne Npe3eHTalun
o teme: «S.bepHynny. BeinoiHEHHE UCCIeI0BaATEIbCKOTO MPOEKTa MO
Teme: «CxeMpl NOBTOPHBIX HcnbITaHui bepHyinny». Pemenne
MPUKJIATHBIX 33124,

N3ydenue ki1accuueckoro
OIpe/ieNICHUs] BEPOSTHOCTHU, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CyMMeE
BeposiTHOCTeN. PaccmoTpenue
IPUMEPOB BBIYUCIICHUS
BeposTHOCTEH. Pemenne 3anay Ha
BBIYUCIICHHE BEPOSTHOCTEH COOBITHIA.

Temal2.2

JIeMEeHThI
MaTeMaTHYeCKOM
CTATHCTUKH

Copep:xaHue y4eOHOI0 MaTepuaa

[IpencraBnenue qaHHBIX (TAOJIULBI, JUArpaMMbl, TpaduKH), FTeHEpaIbHas
COBOKYITHOCTb, BBIOOpKa, cpeHee apupmeTnyeckoe, meauana. [lonstue
0 33J]auax MaTeMaTU4YeCKOM CTaTUCTHKHU.

IIpakTHyeckas padoTa

O3HaKOMIICHHE C MMpEACTaBJICHUEM
YHCJIOBBIX JaHHBIX U UX
XapaKTCPUCTUKAMHU.

Pemenne MMPaKTUYCCKUX 3aa4d Ha
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HcTopus pa3BUTHS CTATUCTUKH U €€ POJIb B Pa3JIMUHBIX cepax

YeJI0BEUYECKOM Xu3HenesTenbHOoCTU. [IpecTaBieHne YucaoBbIX JaHHBIX. 1
Pemenue npukinaaHpIx 3aaad.
CamocrosiTesibHasi padora 3
Brinonnenune gomaniHero 3aganus no teme 12.2. Penienre npukiiagHbix
3a/1a4. BeinmosiHeHHne nccne0BaTeNIbCcKOro MpoekTa no teme: «CpeaHue
3HAYEHUS W UX IPUMEHEHUE B CTATUCTHKE.
Kountpoasnas padora Ne 11 nmo teme «2jeMeHTHI TEOPUU 1
BEPOSATHOCTEN M MATEMATUYECKOW CTATUCTUKI.
Pasnen 13 YpaBHeHHsI 1 HEPaBEeHCTBA 14(+7)
Temal3.1 Copaep:xanue yueOHOro Mmarepuasia 1 O3HakoMIIEHHE C POCTEHIIIMMU
PanmonaneHble, MppauMOHaIbHbIE, IOKA3aTEIIbHBIE U CBCIACHUAMHU O KOPHAX
YpaBHenus u TPUTOHOMETPUYECKHUE YPABHEHHUS U CUCTEMBI. PABHOCHIIBHOCTD anreOpanyecKux ypaBHEHHUH,
CHCTEMBI ypaBHEHHUH, HEPABEHCTB, cucTeM. OCHOBHbBIEC PUEMBI UX PELICHUS TOHATHAMH HCCIIENOBAHNUS YPaBHEHUM
YPaBHEHHUil ¢ ABYMS (paznoxeHue Ha MHOXKHUTEIU, BBEICHUE HOBBIX HEM3BECTHBIX, U cUCTeM ypaBHeHUH. M3yuenue
nepeMeHHbIMH TMMOJACTaHOBKa, rpa(bnqecm/lﬁ MeToz[). HpI/IKJ'IaI[HBIe 3aJa4u TEOPpHUHU PABHOCHUIIBHOCTU ypaBHeHI/IfI "
[IpumeHeHne MaTeMaTHYeCKUX METOIOB JIJIsl PELIEHUS COIEPKATEIbHBIX ee mpumeHeHus. [loBTopenue 3anucu
3aJ1a4 U3 pa3IMYHbIX obOmnacreit HayKM U IIPAKTHUKH. penicHus CTaHAapTHBIX ypaBHeHHfI,
HNutepnperanus pe3yJibTaTa, y4eT peajJbHbIX OTPAHUYCHUI. MPUEMOB TIpeoOpa30BaHus YpaBHEHUN
Mpakruyeckasi paGora 5 JUISL CBEIEHUS K CTaHIAPTHOMY
Kopuu ypasaennii. PaHocunbHOCTS ypaBHeHuit. [IpeoOpaszoBanue ypaBHeHuUIO. Penienue painoHanbHbIX,
ypaBHeHuit. OCHOBHbIE NpUEMBI pellleHKs ypaBHeHHUil. Pelenue cucrem MppalHoHAIBHBIX, HOKA3ATCIBHBIX U
ypaBHeHMH. Vcrionb30BaHue CBOMCTB U rpadKoOB (DYHKLMH sl peIeHHs TPUTOHOMCTPUHCCKIX yPABHCHIN 1
ypaBHeHHii. CHUCTEM. I/ICHOHBSOEaHI/Ie CBOWCTB U
CamocrositesibHasi padoTa rpa(bHKObeyHKuHH JULA PCIHCHIA
3 ypaBHeHUH. [IoBTOpEHNE OCHOBHBIX

Brinonnenue nomainero 3aaanus no reme 13.1.Beinonnenue
HCCIIEA0BATENbCKOro NpoeKTa 1o teme: «lccnenoBanne ypaBHeHUN U
HEpaBEHCTB ¢ mapameTpom». PaboTa ¢ yuebHOI auTepaTypoii o Teme:
«IToTepst kKopHEl B ypaBHEHUIX». PellieHne ypaBHEeHH ¢ mapaMeTpaMH.
Pemrenre HecTaHTAPTHBIX YPABHEHHUM M METO/IbI UX PEILICHUS.

MIPUEMOB peleHus cucteM. Pemenue
ypaBHEHUH C IPUMEHEHUEM BCEX
MIPUEMOB (Pa3yIoKEeHUs Ha
MHOYKHUTEJIH, BBEJICHUS HOBBIX
HEM3BECTHBIX, TIOJCTAaHOBKH,
rpaduyeckoro Mertona). Pemienue
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Conep:xaHue y4eOHOr0 MaTepuasa

O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCaMU

Temal3.2 PanmonaneHele, nppalMoHaIbHble, IOKA3aTENbHBIE U TPUTOHOMETPHU- 1 peUICHUs HEPaBEHCTB U
HepaBencrBa u yeckue HepaBeHCTBAa. OCHOBHBIE MpPHUEMBbI UX pemieHus. Mcnonab3oBaHue HCIIOJIb30BAHUE CBOWCTB U IPaduKoB
CHCTEeMBbI HEPABEHCTB | CBOWCTB U IpadukoB (pyHKUMI NpH pPELICHUH ypaBHEHUH U HEPABEHCTB. (yHKIMIi IPU PEMIEHUH HEPABEHCTB.
¢ ABYMsl Meton wuHTepBasioB. M300pa’keHHMe Ha KOOPAMHATHOM IIOCKOCTH Pemenne HEpaBEHCTB U CUCTEM
nepeMeHHbIMH MHOECTBA PEUICHUN yPAaBHEHUI U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U HEPABCHCTB C MPUMECHCHHUEM

nx cucreM. llpuknagnele 3agaun. [lpumeHeHHMe MaTeMaTHYECKHX pasIU4HEIX c1oco6oB. IIpumenenue

METOJIOB JIUISI PEIICHUS COAEPKATEIBHBIX 33/1ad U3 Pa3IMIHBIX obOsacTei MATEMAaTHYICCKUX MCTONOB IS

HAayKd M MNpaxkTukd. Mureprperanus pesyibraTa, Y4eT pPeallbHbIX pCHICHUA COACPKATCIBbHBIX 3a/a4d U3

OTrpaHUYECHUH. pa3nu4HbIX 001acTeil HayKu U

HpaKTquCKaﬂ paﬁoTa 3 IPaKTHUKHA. I/IHTepHpCTHpOBaHI/IC

Penienue HepaBeHCTB € OHOM nepeMeHHOH. Pellenne HepaBeHCTB pe3yJIbTATOB C yIETOM PCaIbHbIX

METOJIOM UHTEPBAIIOB. PellleHre palMoOHaIbHBIX, HPPAMOHAIBHBIX, orpanntennii. Haxoxnenne ommbox

MOKAa3aTeNbHbBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUUECKUX NpeoGpasoBaHNAX U BLIMACTCHHAX.

HEPABEHCTB.

CamocrosiTesibHasi padora 4

Brinonnenune nomarniHero 3aganus 1mo teme 13.2. Jloka3aTenbCTBO

HepaBeHCTB. PellieHne ypaBHEHUI U HEPABEHCTB € ABYMsI IEPEMEHHBIMHU.

HepasenctBa ¢ napamerpamu. MccnenoBanrue ypaBHEHU U HEPABEHCTB C

rapamMeTpamu. BBINOJIHEHNE NCCIEA0BATENBCKOIO IIPOEKTA 110 TEME:

«I'padrueckoe pereHne ypaBHEHUH 1 HEPABEHCTBY.

KonTtposbnas pabora Ne 12 1o teme «YpaBHEHUS U HEPABEHCTBAY. 1

JK3aMeH

Hroro 156

(+78)
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTLIAHBI

3.1. Tpe6oBaHHUs1 K MUHUMAJILHOMY MaTepHUAJIbHO-TEXHUYECKOMY OOecredeHHI0
Peanuzanus yueOHON AUCHUIITUHBI TpeOyeT HaIn4Ms yueOHOro kabuHera «MaTeMaTHKay.
Oo0opynoBanne yue0HOro kadunera:
- IOCa/I0YHbBIE MECTA 110 KOJINYECTBY 00y4JaIOIuXCs;
- pabouee MeCTO IpenojaBaTes;
-00beMHBIE MOJIETT! MHOTOTPAaHHUKOB, TEJl BPALIEHHUs], TPOCTPAHCTBEHHBIX MOJEICH;
- KOMIUIEKTBI 3aJJaHUH JJ11 TECTUPOBAHUS U KOHTPOJIBHBIX padoT;
- UBMCPUTCJIbHBIC U YCPTCIKHLIC NHCTPYMCHTBI,
- MarHuTHasa MOJ€CJIb oceit KOOpAWHAT,
- MOJIENIb YUCIIOBOM OKpPY>KHOCTH.

- BEHTWISAIIMOHHOE 00O0pya0BaHHE, oOecrednBaromee KOM(POPTHBIE YCIOBHUS ISl TPOBEICHUS
3aHATHUH.

Texnuveckue cpeacTBa 00y4eHus:
- KOMITBIOTEp C JUIICH3UOHHBIM MPOTPaMMHBIM 00eCTIeUeHUEM;
- MyJIbTUMETUATIPOEKTOP;

-UHTCPAKTHBHAA JOCKaA.

3.2. HUudopmanmonHoe odOecnedyeHue oOyudeHusi. IlepedeHb peKOMeHAyeMbIX Y4eOHBIX
u3nanuii, UntepHer-pecypcoB, 10NOJHUTEILHON JUTEPATYPHI.

Ocnognasa numepamypa:

1. Amumos L. A. u p. MaTtemartuka: anrebpa v Hayajla MaTeMaTUYECKOTO aHallu3a, TEOMETPHSI.
Anrebpa n Havyasla MaTeMaTUYECKOro aHanm3a (0a30BbId U yriayOnaeHHbId ypoBHH).10—11 Kmac-
cel. — M., 2014.

3. I'yce B.A. MaremaTtuka s npodeccrii U CrennagTbHOCTEH COUATBLHO - SKOHOMUYECKOTO
npopwiss.  Y4yeOHUK Ans  0Opa3oBaTeNbHBIX  YUPEXKIEHUH  HA4yadbHOTO M CPEJHETro

npodeccuoHaIbHOTO 00pa3oBanus. - M.: M3gaTtenbckuii ieHTp «Akagemusy, 2012.

5. IloropenoB A.B. T'eomerpust. Yueonuk mist 10-11 k1. o0mieoOpa3oBaTenbHBIX YUPEIKICHUH. -
M.: Ilpocsemenue, 2008.

Jonoanumenvnas numepamypa:

1. boromonos H.B., Camoiinenko I1.1. «Maremaruka». — M., 2002.
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2. boromonos H.B. Ilpaktnueckue 3ansatus no Mmarematuke. — M., 2003.

3. bpoackuii M.JI., MemaBkuna O.C. — M.: «Apktu», 2009.

4. Bentnens E.C. 3amaunm u ynpaxHeHHWs] N0 TEOPHHM BEPOSTHOCTEH: ydeOHOe mocolue yis
CTyAEHTOB BTY30B. M.: M3naTensckuii neHTp «Akagemusi», 2005.

5. 3uB B.I'. 3amaun reomerpuu: [locobue nns ydammxcs 7-11 k. oGmieoOpa3zoBaTeIbHBIX
yupexaenuil. M.: IIpocsemenue, 2006 r.

6. Komsarun FO.M. u ap. «Marematukay (kauru 1 u 2). — M.: [IpocBemenue, 2003.

7. Kpamop B.C. IToBTOpsieM u cucTeMaTU3UpyeM IIKOJIBHBINA Kypc anreOpbl U Hayan aHainu3a. M.:
000 «M3nmarensctBo Onuke, 2008.

8. Jlykaukun I'.JI., Jlykankun A.I'. Matematuka. Y. 1: yueGHOe mocoOue s ydpexIAeHUi
HavyaJibHOTO MpodeccruoHanbHOro oopazoanus. — M., 2004.

9. Huxonbckuit C.M., IloranoB M.K., PemernmkoB H.H. u nap. Anrebpa u Hauana
MaTeMaTH4ecKoro aHaausa (0a3oBblid U IpodrIbHBINA ypoBHHK). 11 Ki1. — M., 2006.

10. Huxombckmit C.M., IloramoB M.K., PemernumkoB H.H. u np. Anrebpa u Hadana
MaTeMaTHYeCcKOro aHanusa (6a30Bbiid U mpoduibHbIN ypoBHH). 10 Ki1. — M., 2006.

11. HuBoposxkuna JI.H., Mopo3zosa 3.A., I'epacumona N.A., )KutaukoB U.B. OcCHOBBI cTaTUCTHKH
C DJIEMEHTAaMH TEOPUHU BEPOSTHOCTEH I SKOHOMHUCTOB. PyKOBOJACTBO JUIsl pelleHus 3aiad. —

PoctoB — Ha — [lony: ®@enukc, 2001.

Humepnem - pecypcot:

1. Akagemuk. CrioBapu M SHIMKIoNeauu. http://dic.academic.ru/

2. Bosneiias coBerckas >HUMKIOneaus. http://bse.sci-lib.com

3. Books Gid. DnektponHas 6ubdanoreka. http:/ www.booksgid.com

4. I'mobanteka. ['mobanbHas OubaMoTeka HaydHbIX pecypcoB. http://globalteka.ru/index.html

5. EnuHoe oKHO jocTyma K 00pa3oBaTenbHBIM pecypcam. http://window.edu.ru

6. Kuauru. http://www.ozon.ru/context/div_book/

7. Jlyamas ydyeOHas nmuteparypa. http://st-books.ru

8. Poccuiickuii 00pa3oBaTeNIbHBIN MOpTai. JJoCTyTHOCTh, Ka4ecTBO, 3P(HEKTUBHOCTD.
http://www.school.edu.ru/default.asp

9. DnexTponHas OubnroTeyHast cucrema http://book.ru/

27


http://book.ru/
http://www.school.edu.ru/default.asp
http://st-books.ru/
http://www.ozon.ru/context/div_book/
http://window.edu.ru/
http://globalteka.ru/index.html
http://www.booksgid.com/
http://bse.sci-lib.com/
http://dic.academic.ru/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOU

JUCUMIIIMHBI

KoHTposib U oumeHKa pe3ynbTaToOB OCBOEHUS y4eOHON JMCIMIUIMHBI OCYIIECTBIISETCS B

nponecce IpPOBCACHHUA  IMPAKTHUYCCKUX 3aH$ITI/II71,

TCCTUPOBAHM,

a TakKXXEC  BBIIIOJTHCHUA

O6y‘-IaIOI]_[I/IMI/IC$I HHIAWBHUIYAJIbHBIX SallaHI/Iﬁ, ITPOCKTOB, PICCJIelIOBaHI/Iﬁ.

PesyabTaTsl 0cBOCHUS
y4eOHOM TUCHMILIMHBI

DopMBbI U METObI
KOHTPOJISI M OllEeHKHU
pe3yJbTATOB 00yUeHUs

B pesynbrare uzydeHus yaeOHON AUCIUIUIMHBI «MaTemaTHKa:
anrebpa ¥ Havaia MaTeMaTHYECKOTO aHAIIN3a; TEOMETPHD)
oOyJaroluecs J0JKHBI JOCTUYb CIEAYIOIIUX PE3yJIbTaTOB:

* JIUYHOCMIHDbLE:
-c)OPMUPOBAHHOCTH MPEICTABICHHUIA O MATEMAaTHUKE KaK
YHHUBEPCATHHOM SI3BIKE HAYKH, CPEICTBE MOICITUPOBAHUS SBICHHIA
U TIPOIIECCOB, UIEIX U METOAAaX MaTeMAaTHKH,
-TIOHUMaHUe 3HAYUMOCTH MAaTeMaTUKU JJI1 HAyYHO-TEXHUYECKOTO
nporpecca, copMHUpPOBAaHHOCTH OTHOILIEHHUSI K MaTEMAaTHKE KaK K
9acTH 00IIEYeT0BEYECKOI KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPHEH
pa3BUTHS MATEMATHKH, SBOTIOIMEH MaTeMaTHUYECKUX UICH;
-pa3BUTHE JOTUYECKOTO MBIIIJIEHHS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHUYECKOI KYJIbTYpbl, KPUTHYHOCTH
MBIIJICHHUS] HA YPOBHE, HEOOXOIUMOM JIJIsl Oy ayIei
npohecCuOHaTBHON NesTeNbHOCTH, JI MIPOJOJIKEHHS 00pa30BaHus
1 caMooOpa30BaHuUs;
-OBJIICHHE MAaTEMaTHYECKUMHU 3HAaHUSMU U YMEHUSIMH,
HEO0OXOUMBIMU B MTOBCETHEBHOM JKU3HHU, IS OCBOCHHUS CMEKHBIX
€CTECTBCHHO-HAYYHBIX JIUCITUTUINH U JIUCITATUTHH
poheCCUOHATBHOTO IUKIIA, JUIS MOTy4YeHHs 00pa3oBaHus B
00J1acTAX, He TPEOYIOMMX yTiyOJIeHHOH MaTeMaTHIECKOM
MIOJITOTOBKU;
-TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE
camM000pa3oBaHuIo0, HA MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIBHOE
OTHOIIICHHE K HETIPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHUIO
yCHEeLHOM MpodeccnoHanbHOM 1 001IECTBEHHON AESITETbHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIIHHON TBOPUECKOW U
OTBETCTBEHHOU JCATECIIBHOCTH;
-TOTOBHOCTbH K KOJUIEKTUBHOH paboTe, COTPYAHUYECTBY CO
CBEpCTHUKAMHU B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOH,
y4e0HO-UCCIIeI0BATENbCKOM, MPOSKTHON U IPYTUX BUIAX
JeSATEIbHOCTH;

* Mmemanpeomemubvie:
-YMEHHUE CAMOCTOATEIbHO OIPEACIIATh UENH ACATEIbHOCTH U
COCTaBJIATH IUIAHBI JEATEIIBHOCTH; CAMOCTOSTENIBHO OCYILECTBIIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD; UCIIOJIb30BATh
BCE BO3MOJKHBIE PECYPCBI U1 JOCTUKEHUS [TOCTABICHHBIX LEICH U
peann3anuy MIaHoB JAesITeIbHOCTH; BHIOMPATh YCIIEIIHbIE
CTPATEruu B pa3IMYHbIX CUTYyaLUIX;
-yMEHHE IPOJAYKTHBHO OOIIATHCS U B3aUMOJICHICTBOBATH B IIpoIecce
COBMECTHOM JEATEIBHOCTH, YUUTHIBATh MTO3ULIMUA IPYTUX
YYaCTHUKOB JEATEJIbHOCTH, 3P ()EKTUBHO pa3peliaTh KOH(INKTHI;

1. UnTepnperanus
pe3yJIbTaTOB HAOIIOACHHMIA
3a JIeATEIbHOCTHIO
o0yyaromuxcs B mporiecce
OCBOCHUS
o0pa3oBaTenbHOM
MIPOTPaMMBEI.

2. CraproBasi AMarHOCTUKA
IIOJITOTOBKHU
o0ydJaronmxcst mo
LIKOJIBHOMY KYypCy
MaTeMaTUKU; BEIIBICHHE
MOTHBAIINU K I/I3yLICHI/II0
HOBOTO MaTepHaa.

3. Texyuiuii KOHTPOJIb B
dopme:

- CaMOCTOSITEIIBLHBIX PadOT
10 TEMaM Pa3JeIoB
JTUCLUILITUHBL;

- KOHTPOJIBHBIX padoT MO
TeMaM pPa3/IesioB
JVCIUTLTUHBL;

- TECTUPOBAHUS;
- ToMatHeit paboTsl;

- 0Tu€Ta MO MPOACIAHHON
BHEAYIUTOPHOMN
CaMOCTOSTEIIbHON paboTe
COTJIACHO MHCTPYKLUHU
(mpencraBieHue mocoous,
npe3eHTanuu /OyKiera,
nH(pOpMAITMOHHOE
COOOIIICHHE).

- GpPOHTATLHOTO OMPOCa;
- YCTHOTO 3a4eTa;

- MIUCbMEHHOT0 3a4€eTa;
- MAaTEeMaTU4ECKOTO
JUKTaHTA;

- 3aIUTHI pedepaTa;

- CAMOCTOSITEIbHOMN
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-BJIaJICHUC HaBBIKAMH [TO3HABATEIIBHOM, Y4eOHO-
UCCIIEJIOBATENIBCKOM U MPOEKTHOM eATeIbHOCTH, HABBIKAMHU
paszpeleHust npodiieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSTENIbHOMY TTOMCKY METOJI0B PEILICHUs MPAKTUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJ/IOB MTO3HAHMUS,

-TOTOBHOCTH M CIIOCOOHOCTh K CAaMOCTOATEIHLHON HH(OPMAIITMOHHO-
M03HABATEJIbHON JesATeIbHOCTH, BKIIOYasi yMEHUE
OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOUHUKAX MH(POPMAIIH,
KPUTHUYECKH OIICHUBATH M WHTEPIIPETHPOBATh HH(DOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3INYHBIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JIOTUYHO U
TOYHO W3JIaraTh CBOIO TOYKY 3PEHHS, HCTIOJIb30BaTh a/ICKBATHBIE
SI3bIKOBBIE CPEJICTBA;

-BJIaJICHHE HABBIKAMU MTO3HABATEIILHON PeIeKCUU KaK OCO3HAHUS
COBEpIIaeMbIX EHCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX
pe3yJabTaTOB M OCHOBAHMM, TPAHMI] CBOETO 3HAHUS M HE3HAHUS,
HOBBIX IMO3HABATEIBHBIX 33124 U CPEACTB ISl UX JOCTHIKECHUS;

-IIEJICYCTPEMIICHHOCTD B TIOUCKAaX U MPUHSATHN PEIICHHM,
CO00pa3UTEIHHOCTh U HHTYUIIHS, PA3BUTOCTH MPOCTPAHCTBEHHBIX
IpEeJCTaBICHUN; CIOCOOHOCTh BOCTIPUHUMATH KPACOTY U TapPMOHUIO
MUpa;

* npeomemnvie:
-c)OPMUPOBAHHOCTH MPEJICTABICHUIA O MATEMAaTHKE KaK YaCTH
MUPOBOH KYJIBTYPbl U MECTE€ MATEMAaTUKH B COBPEMEHHOM
[UBWJIM3AITH, CTIOCO0aX OMUCAHUS SBJICHUHA peaabHOTO MUPa HA
MaTEeMaTUYECKOM SI3BIKE;
-c(hOpMHUPOBAHHOCTH MIPEACTABICHUN O MAaTEMAaTUYECKHUX TTOHATHUSIX
KaK BOKHEUIINX MAaTEMaTHYECKUX MOJIETISX, MO3BOJISIOIINX
ONMCHIBATh U U3y4aTh Pa3HbIC IIPOLIECCHI U SIBJICHUS; IOHUMaHNE
BO3MOYXHOCTH aKCHOMATHYECKOTO MOCTPOCHUSI MaTEMaTUUECKUX
TEOPUH;
-BJIa/ICHHE METOJaMHU JOKA3aTeJIbCTB U aJITOPUTMOB PEILICHHUS,
yMEHHUE UX MPUMEHSITH, POBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS B
X0/l pelICHUs 3a/1aY;
-BJIa/ICHHE CTaHJIaPTHBIMU MPUEMAaMH PELIECHUs] PAllUOHAIBHBIX U
HUPPALMOHATIbHBIX, T0KA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, UX CUCTEM;
KCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE
JUTSl IOUCKA MYTH PELICHUS U WILTIOCTPALMN PEIICHHS] YPAaBHEHHUM U
HEPaBEHCTB;
-c()OpPMUPOBAHHOCTD MPE/ICTABICHHUI 00 OCHOBHBIX MOHITHSIX
MAaTeMaTUYECKOr0 aHaJlu3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM
XapaKTEePHU30BaTh MOBeeHNE (DYHKIIHMMI, UCTIOTh30BaHNE
MOJTYYEHHBIX 3HAHUH /JI OMUCAHUS U aHAJIN3a PeabHBIX
3aBHCHMOCTEH;
-BJIa/ICHHE€ OCHOBHBIMU MOHATHUSIMU O TUIOCKHUX U
MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpaxX, UX OCHOBHBIX
CBOIcTBax; C(HOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATh
reOMEeTpUYECKHE (PUTYPHI Ha YEPTEKAX, MOJICTISIX M B PEaIbHOM
MUpE; MPUMEHEHHE U3YUCHHBIX CBOWCTB T€OMETPUIECKUX (pUryp u
(dhopMyI1 U1 pelieHusl TeOMETPUYECKUX 3a/1ad U 3a/1a4 C
MPAKTUYECKUM COJICP>KAHHUEM;
-C)OPMUPOBAHHOCTD MPEJICTABICHHUHA O TPOIECCAX U SIBICHUSX,

paboThI C KHUTOU U
IPYTUMH MaTeprallaMH.

4. torosas arrecTanus B

(dhopMe TUCHMEHHOTO
JK3aMeHa.
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MMEIOIIMX BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIBHOM MHUPE, OCHOBHBIX ITOHATHIX
3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEN; YMEHUM HAXOAUTh U
OLIEHUBATh BEPOSATHOCTH HACTYIUICHUS COOBITUH B MpOCTEHIINX
MPAKTUYECKUX CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4alHbIX BEJINYUH;

-BJIa/ICHUE HABBIKAMU UCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX
[IpOrpaMM IIPU PELIECHUU 33/1a4.

5. OBECIIEYEHUE OBPA30BAHUSA 1JIA JIUL C OB3 U UTHBAJIN1OB

Conepxanue mpogecCHOHAIBLHOIO 00pa30BaHUS M YCIOBUS OpraHU3alMd OOydeHUs B
OI'bOY BO «MAI'Y» cryneHToB (ciymiaresneil) ¢ orpaHMYE€HHbIMU BO3MOKHOCTSMH 3/10POBBS
OTIpEJICNIAIOTCS aJJaTUPOBAaHHON 00pa3oBaTeNbHON MporpaMMmoil (Mpu HEOOXOIUMOCTH), a JUIs
MHBAJINIOB TaKXK€ B COOTBETCTBUHU C MHAUBUIyaJIbHOM MPOrpaMMOi peadMInTaluy UHBAJINA.

OOyuenue o oO6pa3zoBaTeNbHOM MporpaMme cpeHero npodeccuoHaIbHOro 00pa3oBaHUs
CTYIAEHTOB (ClyliaTesiell) € OrpaHUYEHHBIMHU BO3MOXHOCTSMHU 370pPOBbSl  OCYLIECTBIISETCS
OI'bOY BO «MAI'Y» ¢ yueToM 0cOOEHHOCTEN NMCUXOPU3NIECKOT0 Pa3BUTUS, WHANBUIYATbHBIX
BO3MOKHOCTEHN U COCTOSIHUA 340POBbs TAKUX JIULL.

B ®I'bOY BO «MAI'Y» co3naHbl crieliMaJIbHBIE YCIIOBHUS I TIOJYYEeHHs] 00pa30oBaHUs
CTyJEHTaMH (CIIyIIaTeIsIMU) C OTPAaHHYEHHBIMU BO3MOXHOCTSIMU 37I0POBBSI.

[Tox cHenUaNbHBIMH YCIOBHSMH JUIS TIOJNYYEHHUS CpPEIHETO TpodeCCHOHATHHOTO
oOpazoBaHMsl CTYyACHTOB (CiymiaTelieil) C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH  370POBBS
MTOHMMAFOTCSI YCJIOBHUS OOYYCHHWsS, BOCIHMTAHUS W PA3BUTHS TAKUX JIMII, BKIIOYAIONIUNE B ceOs
HCIOJIb30BaHUE CTIEHUATbHBIX 00pa30BaTENIbHBIX MPOrPpaMM U METOJO0B 0Oy4eHHUs U BOCIIUTAHMUS,
CHCIMAIIGHBIX yYCOHWKOB, YYCOHBIX IMOCOOMH WM JTUIAKTHUYSCKHX MaTepUANIOB, CICIHABHBIX
TEXHUYECKUX CpPEACTB OOydYeHHs KOJUIGKTUBHOTO Y  HWHIUBUAYAIbHOTO  IOJIb30BAHMUA,
MPEAOCTaBIICHUE YCIYT aCCHCTEHTa (ITOMOIIHMKA), OKa3bIBAIOUIETO CTYyJICHTaM (CIIyIIATENsIM)
HEOOXOMUMYI0 TEXHHYECKYH0 TMOMOIb, TMPOBEACHUE TPYNIOBBIX W  HHAUBHIYAIbHBIX
KOPPEKIMOHHBIX 3aHATHH, oOecnieyenue noctymna B 3ganus ®I'BOY BO «MAI'Y» u napyrue
yCIoBUs, 0€3 KOTOPBIX HEBO3MOXKHO HIIM 3aTPYAHEHO OCBOEHHE 00pa30BaTENBHBIX MPOrpaMm
JUIAM C OTPAaHUYEHHBIMU BO3MOYXHOCTSIMU 37I0POBbSI.

B memsax gocTymHOCTM mosydeHMs O0pa3oBaHMsA  CTyJIeHTaM  (CiywaTensMm) ¢
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi DI'BOY BO «MAI'Y» obGecnieunBaercs:

— A CIylaTeled ¢ OrpaHMYEHHBIMM BO3MOXHOCTSMHU 3JI0POBBS IO CIYXYy YCIyTH
CypZIONepeBOJUMKa M OOeCeueHne HaUIekKalUMH 3BYKOBBIMU CPEJICTBAMU BOCIIPOU3BEICHUS
uHpOpMaLuy;

— A CTYyAEHTOB (CiaylaTeneil), UMEIOUIMX HapyLIEHUS OMNOPHO-IBUrAaTEIbHOTO
amnmapara, MaTepUaIbHO-TEXHUYECKUE yCJIOBUS o0ecrneynBaroT BO3MOYKHOCTh
OecrpensITCTBEHHOIO JOCTyna B Yy4eOHblE IIOMEIEHUS, CTOJOBbIE, TyaJleTHble U JApyTue
nomenienuss ®I'bOY BO «MAI'Y», a Takke uX NpeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX
(Hanmu4Me MaHayCcoB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX IPOEMOB U JIPYTUX MPUCIIOCOOICHUN).
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OO0pa3oBaHue CTYACHTOB (CiyliaTesneil) ¢ OrpaHUUYEHHBIMH BO3MOXHOCTSIMU 3/10POBBS
MOXXET OBITh OpPraHHW30BAHO KAK COBMECTHO C JIPYTMMH CTyJEHTaMH (CIylIaTeslsMH), Tak U B
OTACJIBHBIX I'pyIIax. YucieHHOCTD Jia1y ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMU 310POBbLS B y‘-ICGHOﬁ
rpyIIe yCTaHaBIUBAeTCA 10 15 dyemoBek.

C yderoM 0cOObIX TOTpeOHOCTEH CTyAEHTOB (ciymiarenei) ¢ OrpaHUYEHHBIMHU
BOo3MOKHOCTSIMH 3710poBbsi PI'BOY BO «MAI'Y» obecrieunBaeTcs MpenocTaBieHue y4eOHBIX,
JIEKIMOHHBIX MaTEPUAJIOB B 2JIEKTPOHHOM BHJIE.

C yudeToM 0cOoObIX NMOTPeOHOCTEH CTYAECHTOB (CiylIareseif) ¢ OrpaHMYEHHBIMH BO3MOXXHOCTAMU
3JI0POBbSI IIPEYCMOTPEHA BO3MOXKHOCTh 00Yy4€EHUS 110 MHIUBHIyaJIbHOMY IUIaHY.
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