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Pabouass mporpamma oOmieoOpazoBarenbHOM yueOHOW mucturumabl  YI10.04 MartemaTtuka
pa3paboTaHa Ha OCHOBE TpeOOBaHWH (QelnepasbHOrO TrOCYJapCTBEHHOIO 00pa3oBaTEeIbLHOTIO
CTaHaapTa cpeaHero ooimero oopasopanus (mpruka3z MuHucTepcTBa 00pa3oBanus U Hayku P® ot 17
Mas 2012 r. Ne 413) ¢ yuerom tpeboBanuit ®I'OC CIIO no cnernuansHocTr 38.02.04 Kommeprius
(1o oTpacisM), YTBEPKICHHOIO IMpruKa3oM MuHucTepcTBa oOpa3oBanus U Hayku P® ot 15 mas 2014
r. Ne 539, mpodwuis nmomydaemoro npodecCHoHAILHOTO 00pa30BaHUSI U MPUMEPHOW TPOTPAMMEI
o011eo0pa3oBaTeabHON yueOHON AUCUMILINHBI «MaTteMaTukay.

ABtop-coctaBurens: ITucapenko 1.B.
PaGouas mporpamma paccMoTpeHa ¥ 000peHa Ha 3acefaHnu Kadeapsl MaTEMaTHKU U HHPOPMATHKU
[Ipotokon Ne 10 ot 29.05.2023 .
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1. MacmopT padoyeii nporpaMmel 001e00pa3oBaTeJIbHOM Y4eOHOM

aucunmiuabl YI10.04 MatemaTtuka
1.1. Ob6aacTs npuMeHeHHs padoueil mMporpaMMbl
Pabouass mporpamma oO0mIe00pa3oBaTeIbHON Y4eOHOW TUCHUIUIMHBI SIBISICTCS YacThiO
OCHOBHOI mpodeccroHanbHOH 00pa30oBaTeNbHON MpPOrpaMMmbl CpeIHEro MpodeccrnoHalbHOTO
oOpa3zoBaHus (MPOrpaMMbl MOJATOTOBKH CIIEMATUCTA CpeaHero 3BeHa) B coorBercTBUU ¢ PI'OC
CIIO no cnennanbrocTy 38.02.04 Kommepius (110 0Tpaciisam).

1.2. Mecro y4eOHOW AUCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mnpodeccHoHAIbHOM’
o0pa3oBaTe/ibHOI NPOrpaMMsbl (IPOrpaMMbl MOJATOTOBKH CHENUATMCTOB CPeIHEro 3BeHA)
[TpodunbHas yueOHass quciUIInHA 001Ie00pa30BaTeIbHOTO UK

1.3. TpeOoBanus K pe3yJbTaTaM OCBOEHUSI U CHUILIMHBI

Coneprkanue paboueld mporpaMMbl o o01eo0pa3zoBarenbHoi yueOHo nucnurummae Y110.04
Maremaruka HaIpaBJICHO Ha JOCTHXKEHHUE CIEAYIOIINX LIETIeH:
- obecrnieuyuth cHOPMHUPOBAHHOCTh MPEICTABICHUN O COIMANIBHBIX, KYIbTYPHBIX U UCTOPUYECKUX
(aKTOpPOB CTAaHOBJICHHS] MATEMaTHKU;
- obecrneueHue CcGHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO0, M MaTeMaTUYeCKOTro
MBIIILJICHUS;
- obecrneueHue CPOPMUPOBAHHOCTH YMEHHI NPUMEHSTh MOJIyYEHHBbIE 3HAHUS TPHU PEUICHUU
pa3lIMYHBIX 3a/1a4;
- obecnieueHue chOpMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHUKE KaK YaCTH OOIIeUeI0BEYECKOM
KYJIbTYpbl, YHUBEPCAIHHOM S3BIKE HAYKHM, IO3BOJISIONIEM OINKCHIBATH W H3y4aTh pPEHAIbHbBIC
MIPOLIECCHI U SIBJICHUS.

OcBoenue cojnepkanus obmeodpasoBarenbHol yuebHoi aucruruinael YI10.04 Matemartuka
obecreunBaeT TOCTHKEHUE O0YHAIOIIMMHUCS CISAYIOIUX PE3YJIbTATOB:

JUYHOCTHBIX .

- chOpPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH, CPEJICTBE
MOJICJIMPOBAHUS SBJICHUIA U MPOIIECCOB, UJIEAX U METOJIaX MAaTEMATUKH;

- TIOHMMaHHE 3HAYMMOCTH MAaTeMAaTUKH JJI1 HAy9HO-TEXHUYECKOTo Iporpecca, choOpMUPOBAHHOCTD
OTHOIIIEHUS K MaTEMATUKE KaK K 4aCTH OOIIEYET0BEUYECKON KYJIbTYPhl YEPE3 3HAKOMCTBO C UCTOPHUEH
pPa3BUTHUS MAaTEMATUKH, SBOJIIOLIMEN MAaTEMaTHYECKUX UICH;

- pa3BUTHE JIOTMYECKOTO MBINUJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITOPUTMUUYECKON
KYJIbTYpPbI, KpUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAUMOM Uil Oymylieil mpodeccnoHanbHOM
JeSATEeTLHOCTH, JIJIsl TPOIOJDKEHUS 00pa30BaHus U caM0o00pa30BaHus;

- OBJIaJIcHHEe MaTeMaTHYeCKHUMH 3HAHUSAMU U YMEHUSMHU, HEOOXOIMMBIMH B TTOBCEIHEBHON JKU3HH,
JUISL OCBOGHHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX ITUCHUIUIMH U AUCIUIUIMH MPOPECCHOHATBHOTO
[UKJIA, JUIs TOTY4YeHHus] 0Opa3oBaHusl B 00JacTaX, HE TPEOYIOIIMX YriayOJIeHHON MaTeMaTH4ecKOi
MMOATOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJE CaMOOOPA30BAHHIO, HAa MPOTSKECHUH
BCEU JKM3HH; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIEITHON
npodeccHoHANBLHON U OOIIIECTBEHHON AESITeTbHOCTH;

- TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEILHOW TBOPUYECKOM M OTBETCTBEHHOM JIEITEIEHOCTH;

- TOTOBHOCTh K KOJUIGKTMBHOW paboOTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa30BATENbHOM,
00IIIeCTBEHHO TOJIE3HOM, YIeOHO-HUCCIIE0BATEIbCKOM, MPOSKTHOM M IPYTUX BUJAX IEATEIbHOCTH;

- OTHOIICHHE K MPOdECCHOHATHHON NESTEIHHOCTH KaK BO3MOKHOCTH YYaCTUS B PEUICHUH JINYHBIX,
00IIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOMICHAIIMOHATBLHBIX MMPOOIIEM;

MeETalpeaAMETHBIX:
- YMCHHUC CaMOCTOATCIBbHO OHNPCACIATL LCIU ACATCIBHOCTU W COCTABJIATH IJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATE ACATCIIBHOCTDb, MCIIOJIB30BATh



5

BCE BO3MOXHBIE pECypchbl Ml JOCTHXKEHUS TMIOCTaBICHHBIX I€Je W peanu3aluu IUIaHOB
JEeSITEIbHOCTH; BBIOUPATh yCIIEUIHbIE CTPATErHH B PA3JIMYHbBIX CUTYaIUAX;

- yMEHHUE MPOAYKTHUBHO OOILATHCS U B3aMMOJCHCTBOBATH B IMPOIIECCE COBMECTHOM JIEATEIHLHOCTH,
YUUTBIBATh MO3ULIUU APYTUX YYACTHUKOB JIEATEIBHOCTH, 3((HEKTUBHO pa3peniaTb KOH(YIUKTHI;

- BJIQJICHUE HABBIKAMH TO3HABATEIHHOM, yUeOHO-MCCIE0BATEIHCKON U MTPOECKTHOM JESTEIbHOCTH,
HABbIKAMHU pa3pellieHus] MpodjeM; CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHCKY
METO/IOB PEHICHUS MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO PAa3IMYHBbIX METO/I0B [TO3HAHMS;

- TOTOBHOCTh U  CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MHGOPMalMOHHO-TIO3HABATEIbHOM
NESTEIIbHOCTH, BKIIOYas YMCHHE OPUCHTHPOBATHCS B PA3IWYHBIX HCTOYHUKAX WH(GOpPMAIUH,
KPUTHYECKH OLICHWBATh M HWHTEPIPETHPOBATh HWH(GOPMALMIO, TMOIYYaeMyl0 M3 Ppa3IUYHbIX
HMCTOYHHUKOB;

- BJIQJICHUE SI3bIKOBBIMU CpPEICTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOK TOYKY
3pEHMs], UCTIOIB30BATh aJICKBATHBIC SI3bIKOBHIE CPEJICTBA;

- BJaJICHWE HaBBIKAMH I103HABATEJIbHOW peQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHI U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTATOB M OCHOBAaHUM, TPAHUIl CBOETO 3HAHHUS M HE3HAHUA,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHIKECHHS;

- LENCYyCTPEMJICHHOCTh B TOWCKAaX W NPHUHATUU PEUICHUH, COOOPa3UTENHHOCTh W HWHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHI; CIOCOOHOCTh BOCIPUHUMATE KPACOTY U TAPMOHHUIO
MUpa,

npeIMeTHBIX:
- chOpPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK YacTh MHPOBOM KYJIbTYpbl U MECTE
MaTEeMaTUKd B COBPEMEHHOW IMBWJIM3ALMM, CHOCO0AX OMHCAHUs SIBIICHUW pEaTbHOrO0 MHUpa Ha
MaTEeMaTHYECKOM SI3BbIKE;
- c(opMUPOBAaHHOCTh TMPEJCTABICHUA O MAaTEMaTUYECKMX TMOHATHUAX KAaK  BaKHEUIIUX
MaTE€MaTUYeCKUX MOJENSAX, MO3BOJIAIONIMX ONHUCATh M HM3y4aTh pa3Hble MPOLECCHl U SIBJICHUU;
MOHUMaHNE BO3MOYKHOCTH M aKCHOMETPHUECKOTO TTOCTPOCHUSI MAaTEMAaTUIECKUX TEOPHUA;
- BJIQJICHUE METOJaMHU J0Ka3aTeIbCTB U AITOPUTMOB PEILICHUS], YMEHUE UX TPUMEHSATh, IPOBOIUTH
JIOKa3aTeJIbHbIC PACCYKJEHHUS B XOJI€ PEIICHUs 3a]1a4;
- BJaJICHWE CTAaHJAPTHBIMH TIpUE€MaMH  pPEIIEHUS  pPalUOHAIBHBIX W  HppalOHAIbHBIX,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHHWW M HEPABEHCTB, HUX CHCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE Uil TOMCKA IYTH PEIICHUS U
WJUTFOCTPAIINH PEUIECHUs YIIPABICHUN 1 HEPABEHCTB;
- chOPMHUPOBAHHOCTH MPEJICTaBICHUI 00 OCHOBHBIX MOHITHUSIX MaTEMaTHYECKOTO aHallu3a M UX
CBOMCTBax, BIAJCHUE YyMEHHEM XapaKTepH30BaTh IMOBEIECHHUE (DYHKIMH, WMCIOJIb30BAaHUE
MOJTyUYEHHBIX 3HAHUU /TSl ONMCAHUS M aHaTIN3a PEeaTbHBIX 3aBUCUMOCTEH ;
- BIJIQJICHUE OCHOBHBIMHU TOHSTHSMHU O TUIOCKHX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (UTypax,
X OCHOBHBIX CBOWMCTBax; c(pOpMHpPOBAHHOCTH YMEHHUsSl pacro3HaBaTh reoMeTpuueckue GUTypbl Ha
YepTekKax, MOJIEISIX U B peabHOM MHPE; TPUMEHEHNE N3YYCHHBIX CBOMCTB F€OMETPUUECKUX (DUTYD
1 GOpMYIT AJIs PEelIeHUsI TEOMETPUUIECKUX 3a/1a4 M 33/1a4 C MIPAKTUIECKUM COICPKAHUEM;
- c(opMUPOBAHHOCTh TPEJCTABICHUNA O TIPOIECCaX U SBJICHUSIX, HMMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE, OCHOBHBIX MOHSITHSIX
AJIEMEHTApPHOW TEOPUH BEPOSITHOCTEH; yMEHHE HAaXOJWTh M OIICHWBATh BEPOATHOCTH HACTYIUICHUS
COOBITHII B TPOCTEHIIMX MPAKTUYECKHX CUTYallUSX W OCHOBHBIE XapaKTEPUCTHKHU CITYYaiHBIX
BEJINYHH;
- BJaJICHHWE HaBBIKAMH HUCIIOJIb30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MTPOTPaMM IIPH PEIICHUH 3a7ad.
Ilepeyenb (popMHUpyeMbIX KOMIIETECHIIUM
Obwue xomnemenyuu (OK):
OK 01. Boibupats croco0sl pemieHus 3aj1ad npodecCHOoHaIbHONW NeSTeNbHOCTH, IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymecTBisaTh TOUCK, aHAIW3 W WHTEpHpeTanuo WHOOpMAIuu, HEOOXOAMMOW s
BBITIOJTHEHMS 32/1a4 MPOPECCHOHATBHON AESITETLHOCTH.
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OK 03. [TmaHnpoBaTh U pearn30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIFHOE U INYHOCTHOE Pa3BUTHE.

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMAaH/IC.

Jluunocmmuoie pe3yibmamasl peaiuzauuu npocpamMmsl 60OCRUMAHUA

JIeMOHCTPUPYIOLIMI TPUBEPKEHHOCTh K POJHOU KYJIbTYpPE, HCTOPUYECKOW MAMSATH HA
ocHOBe 1100BU K Poaune, Hapody, Manoi poauHe, 3HAHUS €r0 UCTOPHUH U KYJIbTYPHI,
IIPUHATHE TPAJAWLUOHHBIX LIEHHOCTEH MHOrOHAlMOHAIBHOrO Hapoaa Poccuu.
Bripaxkaromuii cBOIO 3THOKYJIBTYPHYIO WIECHTHYHOCTb, CO3HAIOIIMNA ceOsl MaTpHUOTOM
Hapoga  Poccum, — gedTenpHO  BBIpaXKarooLUMH — YYBCTBO — IPUYACTHOCTH K
MHOTOHallMOHAJIbHOMY Hapoay Poccuu, xk Poccuiickomy OteuectBy. IlposiBnsroniuii
LIEHHOCTHOE OTHOILUEHHE K MCTOPUYECKOMY M KYyJbTYpHOMY HAacleIUl0 Hapo/0B
Poccun, K HanuMoHaNbHBIM CHMBOJIAM, Mpa3JAHUKAM, [AMSATHUKAM, TPagULUsAM
HApoJOB, TPOXMBAIOMMX B PoccuM, K COOTEYECTBEHHHKAM 32 PYOEKOM,
MOAJEPKUBAIOIIMNA MX 3aUHTEPECOBAHHOCTb B COXPAaHEHHHM OOLIEPOCCHICKOM
KYJIbTYPHON MIEHTUYHOCTH, YBAXKAIOUMN UX MIPaBa

JP 5

OpueHTHPOBaHHBII Ha MPOQecCHOHANbHBIE JOCTHKEHUS, AESITEIbHO BBIPAXKAIOLIUI
[I03HABATENIbHbIE MHTEPECHl C YYETOM CBOUX CIIOCOOHOCTEH, 00pa3oBaTEIbHOTO U
npoeccroHaIbHOTO MapUIpyTa, BEIOpAHHON KBaIU(DUKAIIH

JIP 6

OpueHTHpPOBaHHBI Ha MPO(ECCHOHAIBHBIC AOCTHKCHHS, ACATEIBHO BBIPAKAFOIIUI
[I03HaBaTEIbHbIE MHTEPECHl C YYETOM CBOMX CIIOCOOHOCTEH, 00pa3oBaTelIbHOTO U
poheCCHOHATTLHOTO MapHIPyTa, BRIOPAaHHOH KBAIM(UKAITUH

JIP 7

[IposiBnsromniA M JEMOHCTPUPYIOIIMM YBaXEHUE 3aKOHHBIX MHTEPECOB M IIpaB
IIPEJCTaBUTENIEH Pa3IUYHBIX 3THOKYJIBTYPHBIX, COLMAJIBHBIX, KOH(ECCHOHAIBHBIX
TPyNIl B POCCHHCKOM OOIIECTBE; HAIMOHAIBHOTO JOCTOMHCTBA, PEIMTHO3HBIX
YOKICHUN ¢ Y4ETOM COOIIOACHHSI HEOOXOAMMOCTH OOCSCTICUCHUSI KOHCTUTYITMOHHBIX
npaB M cBoOoj rpaxnaadH. [loHMMaromMii M JAEATENbHO BBIPAXKAIOUINN IIEHHOCTb
MEXPEIUTHO3HOTO U MEXHALMOHAJIIBHOTO COIJIacus JIOJEH, rpakjaH, HAapoJIOB B
Poccun. Brelpaxarmomuii CONPUYACTHOCTE K IPEYMHOXEHUIO W TPaHCIALMU
KYIbTYPHBIX  TPAAUIMA U  LIEHHOCTEHM  MHOTOHAI[MOHAJIBHOTO  POCCHMCKOTO
rocyJapcTBa, BKJIIOYEHHBIH B OOIIECTBEHHbIC WHHUIIMATHBBI, HANpPABICHHBIE HA MX
COXpaHEHHE

JIP 8

1.4, Koau4ecTBO 4acoOB HA OCBOEHHE MPOrPaAMMBbI AN CHUILINHBI:

MaKCHMaJibHas yueOHast Harpy3ka oOydatomierocs - 286 yacoB, B TOM 4HcIIe:
00s13aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku obydvatomierocs - 200 gacos;
CaMOCTOSITEITLHON paboThI oOyuarorerocs - 86 acos.

2. CTpyKTypa u cojepkaHue 001eo0pa3oBaTe/bHO y4e0HO# AU CIUNTUHbI

2.1. O6bem 0061I€00pa3oBATEILHONM YUeOHOH AMCHUIIIMHBI U BUABI YU4e0HOI padoThI

Bua yueOHoit padoThl Oobem 1 cemecTp 2 cemecTp
4acoB

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 286 94 192

O0si3aTeqibHASL AyAUTOPHasi Yy4veOHAsh Harpy3ka 200 68 132

(Bcero)

B TOM YHCJIE: - - -
JICKIIMOHHBIE 3aHATHSI 72 20 52
PAKTUYECKHE 3aHSITHS 128 48 80

CamocTosiTe/ibHasi padoTa cTy/eHTa (BCero) 86 26 60

B TOM YHCIIE: - - -
MOJITOTOBKA COOOIICHUM 18 14 4




AN
1

COCTaBJICHHE MPE3EHTAIIUN 4

SN
SN

MOJITOTOBKA K UTOTOBOM KOHTPOJHHOU paboTe

HOJrOTOBKA K 9K3aMEHY 4 - 4

[IpomesxyTounas arrecranus B popme dK3aMeHa OK3aMeH
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2.2. TemaTH4eCcKHUii IJIAH U coJep:kaHue 001e00pa3oBaTeIbHON yueoHoi nucuumiunel YI10.04 MaremaTtuka

HaumenoBanue Conepixanue yuebHoro marepuaia, NpakTH4eCKue padoTel, | Ogpem | XapaKTepHCTHKA OCHOBHbIX Bugop | OCBaHBaeMble
pa3aesioB U TeM camocTosiTe/IbHAas pabora qaCoB yueGHOil AeSITeILHOCTH CTYAEHTOB 3JIEMEHThI
KOMIIeTEeHIM I
1 2 3 4 5
1 cemecTp
Bsenenue Coaeprxanue yueOHOro MaTepuaJia: 2 Osnaxomnenne ¢ pombio Maremarnkn B mayke, | QK 2., OK 3.,
M TCXHHUKE, OKOHOMHKE, I/IHq)OpMaLII/IOHHLIX OK 4 OK 5
aTeMaTHhKa B HayKe, TEXHUKE, DKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOTOTMAX § NpaKTHeckol  NEATENEHOCTH. . -
TCXHOJIOTHAX U MPAKTUYCCKOUN ACATCIBHOCTH. HGJII/I 1 3a1a4Yn O3HakOMJIGHHE C LeISIMH W 3ajayaMi  HU3y4YeHHUs OK 6.
M3YYCHUS MaTEMaTHKH [IPU OCBOCHHUHU Tipodeccuit MaTeMaTHKH HI}% ;SBOGHH“ npodeccnit CIIO u JIP-5-8
o CIICUaJIbHOCTEU
CIIO u cnermanbHocteid CIIO (nekuus-susyanusanus).
Tema 1. Conep:kaHue y4eOHOIro MaTepuaJa: 4 Bemonnenne  apnpmerniecknx  gericrenii - man | QK 2., OK 3.,
o YUCJIaMH, COY€TasA YCTHBIC W NMHUCBMCHHBIC IIPUEMBI.
PasButne Lensie u panmoHanbHbIe Yyucia. [{eficTBUTENbHBIE YHCTIA. HaxoIeHHe MpHOTIKSHHEIX SHAYCHMT BETMaWH 1 OK 4., 0K 5.,
MOHATHA O uncae | (mpobiemMHast JIeKIHs). norpemHocTeil  BhUMCHeHMit  (abcomoTHOH M OK 6.
HpaKanecmle 3AHSITHS 6 oHTHOCI/ITeJILHoﬁ); CpZBHCHI/Ie qncnozmx BBIPAKECHUHN. JIP-5-8
< aXO0XKICHHUC OIINOOK B IpeoO0pa3OBaAHUAX u
1. Apudmernueckue AeMCTBUS HAJl YUCIaMH, CPaBHEHUE YUCIOBBIX BHIUMCIGHEAX (OTHOCHTCA KO BCGM  IIYHKTAM
BBIpa)KeHHﬁ. mporpamMmbl).  O3HAKOMJIGHHE C  OPOCTCHITMMHU
C 6 B 8 CBCACHUSAMU O KOPHAX anre6pa1/1quKI/Ix ypaBHeHPlﬁ,
AMOCTOATCIbHASA pa oTa CTy)IeHTa' TNOHATUAMH HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
1P YpaBHEHUH. IToBTOpeHue 3amnmucu pelieHus
FCIICHNE 3a/1a4 CTaHIAPTHBIX YpaBHEHUH, IPUEMOB MPpeoOpa3oBaHUs
2.IToaroToBuTh coolIIeHNe Ha TeMy «Pa3BUTHE MOHATHS O YHUCIIE» ypaBHeHMil JUIA  CBEleHMS K  CTAHHAPTHOMY
YPaBHEHUIO.
Tema 2. Coaeprxanue yueOHOro MaTepuaJa: 8 Osnaxomnienne ¢ momstheMm kopus n-ii crenenn, | QK 2., OK 3.,
o CBOUCTBAMU paJUKaJIOB W IIpaBUJIaMU CpaBHCHUA
Kopnu, crenenn | Kopuu u crenenu. KopHu HaTypaqbHOW CTETIEHH M3 YHCIIA U MX KopHel. (DOpMyIHPOBAHUE OMpEIENEHU KOpHS H OK4.,0K 5.,
" JIOT apI/I(bMBI coiictBa. CrtemeHun C palMOHAJIBHBIMH  IIOKa3aTC/IAIMH, HX CBOWCTB KOpHEH. Brrunciienne u cpaBHEHUE KOPHEH. OK 6.
cBoiicTBa. CTereHu ¢ NEUCTBUTENILHEIMY TOKa3zaTtesiMu. CBONMCTBA Ilpeobpasosanme  4MCHOBLIX M GYKBEHHBIX JIP-5-8
CTEIEHU C JACUCTBUTEIBHBIM I10KA3aTEIEM BEIDRCHIN, CONCPAANNIK ~pajiKamil. Peitickiie
A ' HppalMOHAIbHBIX YPaBHEHUMN.
Jlorapudm. Jlorapudpm uuciaa. OcHOBHOe morapudpmuyueckoe O3HaKOMJEHME  C  TOHATHEM  CTENEHH ¢
TOX7ecTBO. JlecsaTuuHble W HaTypajgbHble Jorapudmsl. IlpaBuna ACHCTBHTENLHEIM TIOKA3ATENEM.
o < 8l 3anuchiBaHUEe KOPHA N-H CTENEHU B BUJE CTENEHU C
neiictuii ¢ norapudmamu. Ilepexos Kk HOBOMY OCHOBaHHIO. JpOGHBIM HoKa3aTeNeM " Ha0BOpOT.
Hpeoﬁpa3onaﬂue a.nreﬁpanqecmlx BBIPAaKCHUHU. ®DopMynMpoBaHHE CBOMCTB cTeneHed. Brrumcnenue
[IpeoOpa3oBanue panMOHAIbHBIX, UPPALUOHAIBHBIX CTEHEHHbIX, CTENeHeH ¢ palHOHANLHEIM MOKA3aTeNleM, CPABHEHHE
o creneneil. [IpeoOpazoBaHye YHUCIOBBIX W OYKBEHHBIX
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX BBIPAKECHUH. BNDAKEEME, CONEKAITR CTCIeHE, NPHMEHAA
IIpakTuyeckue 3aHATHS 4 CBOMCTBA. Pemenne moKa3aTeNbHBIX YpaBHEHMIL.




1.Boruucnenue u cpaBHEHUE KOPHEH.

2.BrImioNTHEHUE PACUYETOB C paIKaTaMH.

3.Pemenne uppannoHaibHbIX YpaBHEHUH.

4 HaxoxaeHue  3HAYCHUH  CTEMEHEHM ¢ pallMOHAIbHBIMU
nokaszatesnsiMu. CpaBHEHUE CTEIICHEH.

5.IIpeobpa3oBaHust BEIPAKEHUM, COACPKALUX CTCIICHHU.
6.Pemenue mokasarenbHBIX YPaBHCHHIA.

7.Pemenye npukiaaHbIX 3a/1a4.

8.Haxoxnenne 3HadeHWd Jsorapudma 1O  MPOU3BOIBHOMY
OCHOBAHHUIO.

9.ITepexoa OT OHOTO OCHOBAHUS K IPYTOMY.

10.Brrunciienne u cpaBHeHHE Jiorapudmos. JlorapudmupoBaHue u
MMOTCHIIMPOBAHKUE BBIPAKCHUH.

11.TTpubnurkeHHbIC BEIUMCICHUS U PEILICHUS PUKIIATHBIX 33/1a4.
12.Pemenue norapuMU4YeCKUX YpaBHEHHUH

CamocrosTeabHas pa60Ta CTYACHTA:

1.Pemenue 3amau
2.IToaroroBuTh COOOIIEHNUE IO TeMe « V3 ucTopuu orapudmMoB»

Haxoxxnenue 3HAYCHUH norapugpma o
MPON3BOJIBHOMY OCHOBaHMIO. Ilepexox or omHOrO
OCHOBaHUSI K JIpyroMy. Brrumcienne m cpaBHeHHE
JorapuQMoB. JlorapudmupoBanue u
MIOTEHLIUPOBAaHUE BBIpaXKEHHU . Brinonnenue
npeoOpa3oBaHuil BEIpaKECHUH, IPUMEHEHHE (HOPMYIL,
CBSI3aHHBIX CO CBOICTBaMH CTENeHEH U JorapudMoB.
Omnpenenennie  00JacTH  JOMYCTUMBIX — 3HAYCHUH
Jorapu(pMIIECKOTo BBEIPAKEHHUSI. Pemenue
norapupmMuuecknx — ypaBHeHuid. Mcnomp3zoBaHme
CBOMCTB  (YHKIMH U1 CpaBHEHMS 3HAUCHHUI
cTeneHe u orapuMoB. Pemenue nokasaTeabHBIX H
Jorapu(MUUECKUX YpaBHEHHII W HEpPaBeHCTB IO
U3BECTHBIM aJITOPUTMAaM.

[Moctpoenne rpauKoB
JOTapuPpMUIECKUX (YHKIHHA

CTCIICHHBIX u

Tema 3.
[IpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJa

B3aumHOoe pacrnonokeHue JByX MpsMBIX B IPOCTPAHCTBE.
[TapamnensHOCT mpsIMOM W MIIOCKOCTH.  IlapamienbHOCTH
miockocTeil. [lepneHanKyIsipHOCTb NPSAMON U TNIOCKOCTH.
[lepieHauKynsip ¥ HAKJIOHHAA. YTOJd MEXAy MpsAMOA U
IUIOCKOCTBIO. JIBYrpaHHBIM Yroia. YTrosll MeXAy IUIOCKOCTSIMHU.
[lepnenuKynspHOCTh  OBYX  IUIOCKOCTEH. ['eomerpuueckue
npeoOpa3oBaHusl ~ MPOCTPAHCTBA:  MapajUIeNbHBIA  MEPEHOC,
CUMMETpHUs

OTHOCUTENIBHO IJIOCKOCTH. [lapaiienbHoe INpPOEKTHPOBAHUE.
N300paxeHne npocTpaHCTBEHHBIX (pUryp

IIpakTHYecKHe 3aHATHS

DopMynupoBKa W MPUBEICHHE IOKA3aTENBCTB
MPHU3HAKOB B3aHMHOI'O PACIOJIOKEHUS MPSAMBIX
u miockocted. Pacno3HaBaHue Ha 4epTexax U
MOJENAX Ppa3IH4YHBIX CIy4aeB B3aUMHOIO
pacrmoyiokeHss  NOpsMBIX U IUIOCKOCTEH,
apryMeHTHPOBAaHUE CBOMX CYXK/IEHUII.
DopMyNnUpOBaHUE ONpEAEICHUN, IPU3HAKOB U
CBOMCTB MapajlieNbHBIX M MEePHECHINKYIISIPHBIX
IUIOCKOCTEH, BYI'PaHHBIX M JIMHEMHBIX YIJIOB.
BrimonHeHHe  TOCTpOGHMS  YITIOB  MEXKIY
OPSAMBIMH, TIPSIMOH W IDIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH TI0 OTHMCAHUIO M PAcIO3HABaHHE
UX Ha MOJIEIISX.

IIpumenenue IIPU3HAKOB u CBOMCTB
pacmoyioKeHss OPAMBIX M IUIOCKOCTEH TIpU

OK2,0K3,
OK 4., 0K5,,
OK 6.
JIP-5-8
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1.ITapanmiensHOCTb MPSMOM U MIIOCKOCTH.

2.B3auMHO€ pacrojOXeHUE IMpPSAMBIX B IPOCTPAHCTBE, YIoOJ
MEXy MPSIMBIMHU.

3.IleprieHANKYIISAP U HAKIIOHHAS.

4.PemieHue 3amad  Ha TNpPUMEHEHHE TI0 TEOpeMbl O Tpex
IIEpIEeHIUKYJIIpax

CamocTosiTesibHAsi padoTa CTy/IeHTa

1.Pemntenue 3amau
2.IlonroroBka coobmieHus mo reme «I'eomerpus EBkiauaa

pemieHnn 3anad.J300pakeHne Ha pPUCYHKaxX H
KOHCTPYHPOBAHHUE Ha MOJEISIX
MEPIEHANKYISIPOB M HAKIOHHBIX K IUIOCKOCTH,
HPSIMBIX, MTAPAIIEIBHBIX

IUIOCKOCTEHM,  yIJIOB  MEXIy HOpAMOM U
IUIOCKOCTBIO U 0OOCHOBAHHUE MTOCTPOCHHUS.
Pemmenue 3a1a4 Ha BBIUHCIICHHUE
TE€OMETPUUECKUX  BEJIHYUH. OnuceiBaHNE
PaccTOsIHUS OT TOYKH JI0 MIOCKOCTH, OT NPSIMOM
JI0O IIOCKOCTH, MEXNIY IIOCKOCTAMHU, MEXAY
CKpCIUBaOIUMUCA NIPAMBIMU,

MEXAYy  TNpPOW3BONBHBIMH  (QHUTypaMH B

MPOCTPAHCTBE. dopmynupoBaHne u
JIOKa3bIBaHHE OCHOBHBIX TEOPEM O PAaCCTOSHHAX
(Teopem CYIIECTBOBAHUS,

cBoiicTBa).M300pakeHne Ha  4epTexax W
MOJIETISIX PACCTOSIHUSI M OOOCHOBaHME CBOWX
cyxaenuil. OmpeneneHue W BBIYHCICHHE
paccTosHUil B 1npocTpaHcTBe. lIpuMeHeHue
GopMyn M TeOpeM IUIAHUMETPHU AJIsl peLICHUs
3a7ad. O3HakoMJIeHHE c MTOHATHEM
MapayieIbHOTO0  MPOEKTHPOBAHUA U €ro
CpoiictBamu.  [IpuMeHeHwe  Teopuu A
000CHOBaHMS MOCTPOESHHUH M BEIYMCIICHHH.

ApryMEHTHpPOBAaHHE CBOHUX CYXICHHH O
B3aMMHOM PAaCIOJ0KEHUH TPOCTPAHCTBEHHBIX

buryp

Tema 4.
KombunaTtopuka

ConepxaHue y4eGHOro MaTepuaJjia

OcCHOBHbIE MOHATHS KOMOMHATOPHUKH. 3aJaud Ha MOJCYET YHcia
pa3MElIECHN, MNEPECTaHOBOK, cOuYeTaHui. PelmreHwe 3amad Ha
nepebop BapuanToB. @opmyia 6unoma HeroToHa.

CpoiicTBa OMHOMHHAJIBHBIX  KO3(PGUIMEHTOB. TpeyroapHUK
[Tackans (Jekius-auanor).

IIpakTnyeckue 3aHATHS

1.Mcropus pa3BUTHS KOMOMHATOPUKH.

2.ITpaBuia KOMOWHATOPHKH.

3.Perienne KOMOMHATOPHBIX 3a]a4

4 PazMmerieHusi, coueTaHus W mepecTaHoBku. buraom HeioToHa u
tpeyronbHuk [ackans (KomnokBuym)

W3yyenme  mpaBmia  KOMOWHATOPHKH U
NPUMEHEHNE TIPH pPEUIeHMH KOMOMHATOPHBIX
3amad. PemieHme  KOMOMHATOPHBIX — 3amay
METOJIOM TIepedopa ¥ M0 NPaBHIY YMHOXEHHUSL.
O3HaKOMJICHHE C TIOHATHUSAMH KOMOHHATOPHKH:
pasMEIICHUAMUA, COYCTAHUSIMH,
MepecTaHOBKaMH W GOpMyJIaMH IS WX
BBIYUCIICHUA.

OObsicHeHHEe W TpUMeHeHHe (opMys Ul
BBIYHCIICHUS Pa3MEIeHNH,

MIEPEeCTaHOBOK M COYETAaHWH NpU pELICHUH
3agad. O3HakomieHne ¢ 6uHomom HeroroHa n
TPEYrOJbHUKOM IMackans. Pemenue
NPaKTHYECKUX  3aJad C  HCIIOJIb30BAHUEM

OK2,0K3,
OK 4., 0K5,,
OK 6.
JIP-5-8
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CamocTosiTesibHAsi padoTa CTy/IeHTa

1.Pemntenue 3amau

MOHATHH 1 IPaBUI KOMOMHATOPUKHI

Tema 5. Coaep:xkaHue y4eOHOro MaTepuaJia Osuakomienue ¢ nonsrtuem sekropa. Msyuenne | OK 2., OK 3.,
Koopaunats! u [psiMmoyrosbHast (mexapToBa) cucrema KOODPIMHAT B AckaproBonm  CHCTCMBL  koopamHat B | QK 4, OK 5.,
MPOCTPAHCTBE, IIOCTPOCHHE TIO 3aJaHHBIM
BEKTOPBI npocrpancTtBe. DopMysia pacCTOSHUS MEXAY JABYMsI TOYKaMHU. KoOpMMHATAM  Touek M ILIOCKOCTef, OK 6.
YpaBHeHUS Ceph, HaXOXIEHUE KOOPAMHAT Touek. HaxoxiaeHue JIP-5-8
Bekropel. Moayne Bektopa. PaBeHcTBO BekTOpoB. CrokeHue ypaBHEHUIl OKPYKHOCTH, c(epbl, ILIOCKOCTH.
BEKTOPOB. YMHOXXCHHE BEKTOpa Ha 4KCJ0. Pa3jokeHue BEKTOpa Brrauciienne paccTosSHUM MEXTy TOUKaMH.
[0 HalpaBJICHUAM. YTOI MEKIy IBYMS BEKTOpamH. [IpoeKius VsydeHne CBOHCTB BEKTOPHEIX — BE/HHH,
K CKATSDHOE HDON3BEICHIE MIPaBUJ PA3JIOKEHHUsI BEKTOPOB B TPEXMEPHOM
BeKTOpa Ha ock. KoopauHaThl BeKTOpAa. TSP p I1 HPOCTPAHCTBE, TIPABH HAXOAICHHS KOODIH-
BCKTOPOB. HAT BEKTOpA B IPOCTPAHCTBE, TIPABUI JEHCTBUI
HUcnonw3oBanue KOOopauHar 158 BCKTOPOB IIpu CIICHUN C BEKTOpaMH, 3aJaHHbIMU KOOpJAWHATaMH.
p p
MAaTeMaTHYECKUX U NMPUKIIATHBIX 3a/1a4. IIpuMeHeHHe TeOpUM MPU PCLICHHM 3334 Ha
IpakTHyecKue 3aHATHS JICHICTBHA € BEKTOPAMIL.
1 H y HSy‘ICHI/Ie CKaJSIPHOT' O MMPpONU3BECACHUS
Jlpu3Haku B3aUMHOTO PACHOJOKEHUS NPSIMBIX. YTOI MEXIY BEKTODOB, BEKTODHOTO YPARHEHHS TPIMOH H
IIPpAMBIMH. Bsaumnoe PacCrioJIOKCHHUE TPAMBIX MW IIIOCKOCTCH. IUTOCKOCTH. [IpUMEeHEHNE TEOPHH TIPH PEIICHUN
[leprieHAMKYSAp U HAKIOHHAS K IJIOCKOCTH. YTOJI MEXKIY HPSIMOM 3ama4  Ha  JEHCTBUA € BEKTOpPaMH,
KOO ,Z[I/IHaTHHﬁ METOA, IMPHUMCHCHHUE BCKTOPOB
U TIJIOCKOCTBIO. P p po!
) JIsI BBIYHUCJICHUS BCJIIMYUH YIJIOB U PACCTOSIHUU.
2.TeopeMbl O B3aMMHOM DACIOJOXKEHUH MPSIMON M TUIOCKOCTH. A y P
T H o O3HakoMIJIEHHE C J0Ka3aTeJIbCTBAMU TCOPEM
eopeMa O Tpex mnepneHaukysipax. [IpusHaku U CBOMCTBa CTEPCOMCTPUH O B3AHMHOM PACTIONOIKCHHH
napajuieIbHbIX U NEPIEHIUKYISPHBIX MIIOCKocTel. PaccTosHue ot IPSMBIX M IUIOCKOCTEH C HCIONB30BAHHEM
TOYKHA JI0 TUIOCKOCTH, OT TPSIMOM /O TIJIOCKOCTH, PacCTOSHUE BEKTOPOB
MEXIYy TUIOCKOCTAMH, MEXAY CKPELIMBAIOIIMMUCSA TPSAMBIMU,
MEXy MPOU3BOJBLHBIMU (PUTYpaMU B MPOCTPAHCTRE.
3.ITapannensHoe NPOEKTHUPOBAHUE M €ro CBOMCTBa. BekTOpHI.
JleiictBusg ¢ Bekropamu. JlekapTroBa cucTeMa KOOpJIWHAT B
MIPOCTPAHCTBE.
CamocTosiTeJibHAsI padoTa CTy/IeHTa
1.Pemenue 3agau
Tema 6. Coaeprxkanue yueOHOIro MaTepuaa Wsyuenne panmanHoro meroma msmepenms | QK 2., OK 3.,
OCHOBBI Pannannas mepa yria. BpamarensHoe nsmkenne. CHHYC, yrimos ;IpalgeHm MHX - CBSH € TpallycHOM | QK 4, OK 5.,
MEpOU. ¥1300paKEHUC YIJIOB BpalllCHUA Ha
TPUTOHOMETPUHU | KOCUHYC, TAHT€HC U KOTAHTe€HC uKciia. DopMyIibl IPUBEICHUS. OKPY/KHOCTH, COOTHECEHHE BETMUMHBI yIia ¢ OK 6.
®opmyibl cnoxkenus. Dopmynsl yaoeHus. [IpeodpazoBanne JIP-5-8

CYMMBI TPUTOHOMETPUYECKUX (QYHKIIUI B IPOU3BEACHUE U
IIPOU3BEICHUS B CYMMY

€ro PacIOoIOKEHUEM. dopmynupoBaHue
OIpe/ieTIeHU I TPUTOHOMETPHUYECKUX (QYHKITHNA
Ul yIJIOB TOBOPOTa M OCTPBIX  YIJIOB
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HpaKTI/I'IeCKI/Ie 3AHATUA 6 TMPSIMOYTOJIBHOTO TPEYIrOJbHUKA U 00BsICHEHUE
1.0cHOBHBIE ~ TPUTOHOMETPHYECKHE  TOXKIECTBA,  (POPMYJIbI fXHmBSSEZTOCI‘;’{‘ZZII'(HXHPHMCE?ESCTBOCHOB}E’;’;
CIIOKCHUA, yABOCHMA, npeodpasoBaHue CYMMBI BEI‘-II/ICJICHI/I}IP 3HAaYEHUH TPUTOHOMETPHUYECKUX
TPUTOHOMETPHUYECKUX byHKuni B POM3BE/ICHUE, byRKmWiE Mo omHON W3 Eux. M3ydemne
npeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPpUYECKUX (YHKIHUI B OCHOBHBIX (hOPMyJI TPUTOHOMETPHH: (HOPMYJIBI
cymmy (Mo3roBoii mrypm) CIIOXKCHHUS,
2.Mtorosasi KOHTpOJIbHas paboTa 3a CEMECTP i’gi;’g:g;; Tpnqe:£;§6pa3°Ba£;§mHﬁ cyMMI’;
CamocTosiTe1bHasi paboTa CTyJACHTA 11 NPOUSBCICHHE 1 TIPOMSBCACHHA B CyMMy 1
1.Pemenue 3ama4y NPUMCHCHUE TIPU  BBIYUCICHUM  3HAYCHUA
2.ITonrotoBka cooOmienusi Ha TeMy «VICTOpHUS TPUTOHOMETPUHU U TPHIOHOMETPHYECKOTO BBIPA)KCHHSI u
€€ pOJIb B UBYUYEHUH €CTECTBEHHO-MATEMATUYECKNX HAYK) YUpPOIICHHS €T0. 03HaK0MHeH“eUC° CBOICTBAMH
3.IToAroToBKA K HTOrOBOi KOHTPOJIBHOMN paboTe 3a ceMecTp CHMMCTPHI TOUEK Ha CIHHITHOM
OKPYXHOCTH U TNPHUMCHCHUC HX [JId BbIBOAA
(dbopMyn IpUBEICHUS
2 cemecTp
[Tpopomxenue Cojep:kaHue y4e0HOro MaTepuajia 8 Pemenne no dopmynam u| OK2.,0K3,
Tema 6. OcHoBbl | IIpocreiiiie TPUTOHOMETPUYCCKUE ypaBHEHHs. lIpocreiiime TPUIOHOMETPHUCCKOMY  KpYry — HpoCTeimmx | QK 4 QK 5.,
TPUTOHOMETPUHU | TPUTOHOMETPUUECKUE HEPABEHCTBA. z%ﬁgomﬁ)::oe;ggx yiiﬁ:;;;' H]; 3?;;::;; OK 6.
OOpaTHble ~ TPUTOHOMETPHUUYECKUE GyHKIIH. Apxkcunyc, (IpMBEeHHe K JTHHEHHOMY, KBAIPATHOMY, METON JIP-5-8
apKKOCUHYC, apkTaHreHc (JIekuus-Bu3yanusamnus). pasnoKeHUs ~ HA  MHOXMTENH,  3aMEHBI
IIpakTHYecKHe 3aHATHS 8 nepemMeHHoH) pn- petieHnn
1.Ilpocreiimme TPUTOHOMETPUIECKHE YPABHEHHUS 1 HEPABEHCTBA. ;pﬁggngeTgf;:::fs ypi];HeHI;gﬁe pemmeris
2.00paTHble  TPUTOHOMETpPHUYECKHE  (QYHKUUHU:  apKCUHYC, IPOCTEHINX TPHTOHOMETPHTECKHX HEPABCHCT
APKKOCHUHYC, aPKTAHT'CHC O3HakoMJIeHHE C TMOHATUEM 00paTHBIX
CamocTosiTesqibHAsA padoTa CTYAeHTA 8 TPUTOHOMETPHUUECKHX (yHKIMIL.
1.Pemenue 3a1a4 N3yuenue onpeneseHun apKCHUHYCa,
apKKOCHHYCa, apKTaHreHca 4ucna,
(I)OpMyJ'H/IpOBaHI/Ie ux, I/I306pa)K€HI/IC Ha
€MHUYHOM OKPYXKHOCTH, NpPUMEHEHUE NpuU
pCHICHUHN ypaBHeHI/Iﬁ
Tema 7. Cojaeprkanue yueOHOro MaTepuaJa 10 Osnakomnenne ¢ momstmeMm  rpaduka, | OK 2., OK 3.,
DOyHKIUT U ®Oyukuun (Jlekiusi-auanor). O01acTh ONpeaeICHNs 1 MHOKECTBO Ompe/eNeHHe PHHA/UIEKHOCTH TOUKN rpaduky | QK 4. OK 5.,
rpaduxu 3HaueHul; rpaduk (yHKIUHM, TOCTpoeHue rpadukoB QyHKIHH, Eg:f;gﬁleﬁ g:gzﬁf;eciie er:) ce ?pofql)\; };ﬂz OK 6.
3aJJaHHbIX  pa3M4yHbBIMM  criocobamu. CBoiicTBa  (YHKIIMH. Bhipaxkenue 1o Q)opMyne, OJIHOH  TIEpEMeEHHOIT JIP-5-8
MOHOTOHHOCTh, =~ YETHOCTh, = HEYETHOCTh,  OTPAHHMYCHHOCTb, uepes pyrue. O3HAKOMIIEHHE C ONpe/IeeHHeM
nepuonyHocTh.  IIpomexxyTku Bo3pacTaHusi M YObIBaHHS, $yrxuun, popmymposanue ero. Haxoxaerme
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HauOoJIblIee M HAMMEHbIIIee 3HaYECHNU,

TOYKH OSKcTpemyMma. ['padmueckas wunrepnperauus. I[Ipumeps
(GYHKLIMOHATIBHBIX 3aBUCHUMOCTEH B peajbHBIX IIpoleccax M|
ABICHUSIX. ApH(PMETHYECKHUE OTIepaluy HaJl PYHKIUSMH.
Cnoxnas ¢ynkuus (kommnosunus). IIpeoOpazoBanusi rpaduxoB
(Ilpobnemnass nexkuus). IlapannenbHblii NEepeHOC, CUMMETpPUSA
OTHOCUTEIIBHO OC€il KOOpAWHAT M CHMMETPUS OTHOCHTEIHHO
Hayajga KOOPAMHAT, CUMMETPHsSI OTHOCHUTEIIBHO HpPAMOM Yy = X,
pacTsHKEHHE M CKATHE BIOJIb OCeH KOOpIUHAT

obyacTé ompeneneHuss W 00JAcTH 3HAYCHHIN
¢yakonn.  O3HaKOMIIEHHE C  [pHMEpaMu
(YHKIIMOHANBHBIX 3aBHCHUMOCTEH B pPEaJIbHBIX
mporeccax u3 CMEXHBIX JVCIUILINH.
O3HaKOMIICHHE c JIOKa3aTEIbHBIMH
PacCyKACHUSMH HEKOTOPBIX CBOMCTB JIMHEHHOU
W KBaJpaTW4HOW  (YHKUMH, TpOBEAEHHE
WCCIIEOBAaHUsl JIMHEHHOHN, KyCOYHO-JIMHEWHOH,
JIpOOHO-TMHEHHOW ¥ KBaJpaTHYHON (QYHKIHH,
nocrpoeHue ux rpagukos. [locrpoenne u uyrenue
rpadukoB ¢yHkimid. MccnenoBanue ¢GyHKIHU.

HpaKTquCKI/Ie 3AaHATUA 8 O3HaKOMJICHHE C TOHSATHEM TapMOHHWYCCKUX
1.ITpumepsl 3aBUCUMOCTEH MeEXAY NEPEMEHHBIMH B pPealbHBIX KOHG63HHI:4 W  IpUMEpaMH  rapMOHMYECKHX
rpoueccax U3 cMexHbIX aucuuiuivg (Kommoksuym). KONCOAHMIH /UL ONHMCAHMS IPOLCCCOB B H3HUKC
2 O o H APYTux 00J1aCTSIX 3HAHUS.
.Onpenienetne ¢bynkuuii. IlocTpoenue u uTeHue rpaqlnxouB OSHAKOMZCHHE ¢  OOHSTHEM  pAIPHIBHOM
KBQIpaTUYHOM,  KYyCOYHO-JIMHEWHOM ¥  JIpOOHO-THHEHHOI CBOJCTB TAaHI€HCAa U KOTAHICHCA, IOCTPOCHHE UX
¢bynkuuii. HempepsiBHBIE U TepHOAMYECKIE (DYHKITHH. rpaduKoB. HPHMeHeHIEe CBOWCTB yHKImi s
3.CpoiicTBa ¥ rpaQuKM CHHYyCa, KOCHHYCa, TaHI€HCA W CPABHCHW - SHAUCHUHI  TPUTOHOMCTPHHICCKHX
06 06 q)yHKI_II/II/I, peuicHuA TPUTOHOMETPUICCKUX
KOTaHI'€HCa. paTHble (YHKIMM W UX TpaQuky. paTHbIE ypaBuesyi,
Tpuronomerpuueckue ¢ynkuuu. IIpeoOpasoBanus rpaduka
GyHKIHN.
4.I"'apmonnueckue kosedanus. [Ipuknagable 3a/1auu.
CamocrosiTeibHasi paboTa CTyJAeHTa 10
1.Pemenne 3amau
Tema8. Conep:kaHue yue0HOro MaTepuaa 16 Omucanne u xapakrepuctuka pasmmunbix BuaoB | OK 2., OK 3.,
Muororpansuku | Bepuunbl, peOpa, rpanu MHororpanHuka. [Ipusma. Ilpsimas u MHOTOTPAHHUKOB, TCPCTUCICHUC X SIEMEHTOB | QK 4., OK 5.,
0K TIBIE Tema H H K 6 n CBOMCTB. I/I306pa)KeHI/IG MHOTOI'PAHHUKOB U OK6
pyr. Haxnonuas nipuzMa. [paBunsnas npusma. [lapannenenunen. Ky6. BEITOTHEHNE TMOCTPOCHHS HA M30GpHKEHMIX M .
I[Iupamupa. IlpaBunbHas nwupamuaa. YcCeyeHHas NHpaMUAa MOZENSX  MHOTOTPAHHHKOB. ST —. JIP-5-8
(Jlexmus-guanor).  Terpadap. Cummerpunmn B KyOe, B JMHEHHBIX ~ OIEMEHTOB M yIJIOB B
napajenenunese, B npuzMe u nupamuae. CeueHus Kyoa, mpu3Mbl POCTPAHCTBEHHBIX
KOHQUTypanusx, apryMEeHTHPOBaHHE  CBOHMX

U MHUpaMUbI. HpeHCTaBHeHHe O IpaBUJIBHBIX MHOI'OIrpaHHUKAX
(TeTpasrape, Kybe, OKkTa’ape, AoAeKadape u ukocaszpe). Llmmmuap
U KOHyC. YceueHHbIH KoHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3syromasi, pa3Beptka. (OceBble CceueHUs U
CEYeHUs, apaJuIeTbHbIE OCHOBAHHMIO.

IIlap u cdepa, ux ceuenus. KacarenpHas IMIOCKOCTh K cdepe.

cyxJeHuil. XapakTepucTHKa U H300pakeHue
CEYEHUsI, BEIUUCIIEHHUE IUIOIAJeH NOBEPXHOCTEH.
ITocTpoenne  mpocTeHIIMX  cedeHHid  KyOa,
npu3mbl, nHpamunsl. Ilpumenenue ¢axkToB U
cBefieHUI u3 muaHuMeTpuu. O3HaKOMIIEHHE C
BUAAMU CUMMeETpUI B IIPOCTPAHCTBE,
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O6bem m ero wusMmepeHue. HMHTerpampHas ¢opMmyna oObema.
@opmynel  o0beMa KyOa, MPSIMOYTOJBHOTO MapajulesenuIiesaa,
npusMmbl, wrHApa (IpobGnemuas nexius).

dopmynbsl 00beMa mHpamMuAbBl U KoHyca. DopMyibl TUIOMIAAN
MOBEPXHOCTEH HWIMHApa WKOoHyca. Dopmynbel o0beMa mapa u
ionaau chepsl

IIpakTuyeckue 3aHATHS

1.Iloctpoenune  u300pakeHUi
HITYPM)

2.PemieHue 3ajay Ha BBIUMCICHME IUIOLIAJEH MOBEPXHOCTEH M
00bEMOB MHOTOTPAHHUKOB.

3.Bpruuciienue miomaaeii 1 00beMOB TeJl BpaIIeHUs

MHororpaniukos  (Mo3roBoit

CamocrosiTejibHasi padoTa CTy/IeHTA

1.Pemenue 3amau

10

¢dopMynHpOBaHHE ONpENCICHUH ¥  CBOWCTB.
XapaKkTepuCTUKAa CHMMETPUHM TeNl BPALICHHS U
MHOTOTPaHHHUKOB. [Ipumenenue CBOICTB
CUMMETPHH TIpY pelleHun 3a1ad. Mcnone3oBanue
MPUOOPETEHHBIX 3HAHWI [UI1 HCCIECHOBAaHHSA H
MOJIEIUPOBaHHS HECIIOKHBIX 3a1a4.
N300paxxeHne OCHOBHBIX MHOTOTPAaHHUKOB |
BBINOJIHEHHE PUCYHKOB

no ycinoBuaM 3afad. O3HaKOMIIEHHE C BUIAMU
Ten BpallleHUs, (dopmymupoBaHue Hx
ompejeseHUd U cBoiictB. PopMylupoBaHUE
TEOpEM O CEYEHHH IIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepucTHKa 1 W300pakeHNE TeJl BpallleHNS,
UX Ppa3BepTKH, cedeHHs. PemleHne 3agad Ha
HNOCTPOCHHE  CEUEHMH, BBIYMCICHHE  JJIHH,
paccTosHui, yrios, miomaneil. IlpoBeaenue
JIOKa3aTeNnbHbIX PACCyKICHUM

opu pemeHud 3anad. IIpumeHeHue CBONCTB
CUMMETpPUM TIpHM pEUIeHHH 3aJad Ha Teja
BpalieHus, KoMmOuHauuioo  Ten.l3o0paxenue
OCHOBHBIX KPYIJIBIX TeJl M BBINIOJHEHHE PUCYHKa
[0 YyCIOBUIO 3ajaud. Pemienue 3agauy  Ha
BBIYMCIICHNE IUIOMAJCH IJIOCKUX GHUryp c
NPUMEHEHHEM COOTBETCTBYIOIIMX (QOPMYyT |
($aKkToB M3 IUIAHMMETpHHU. V3yueHuwe TeopeMm o
BBIYHCIIEHNH O0BEMOB IPOCTPAHCTBEHHBIX TEI,
pelieHne 3a7ad  Ha  NpUMEHeHue  (GopMyl
BBIUUCIICHHST 00beMOB. M3ydyenue dopmyn s
BBIUUCIICHUS Iomaaen MOBEPXHOCTEH
MHOTOT'PaHHHUKOB u Ten BpalCHHUS.
O3HakoMJIeHHE C  METOAOM  BBIYHCIICHHSA
IUTOIIAAN TIOBEpXHOCTH cdepsl. Pemenne 3amau
Ha  BBIYMCICHHWE  IUIOHIafell  MOBEpXHOCTU
IPOCTPAHCTBEHHBIX TeJ

Tema 9.

Hagama
MaTeMaTHYECKOT
0 aHajIn3a

Coaep:xanue yueOHOIro MaTepuaJia

CriocoObI 3a/1aHusT M CBOMCTBA YMCIIOBBIX ITOCIIEAOBATEILHOCTEH
(mexums-BU3yanu3anms).

CymmupoBaHue nocienoBaTenbHoCTed. beckoHeuHo yObiBaroIas
reoMeTpuueckas mporpeccuss M ee cymma. [lonsrtue o
MPOW3BOTHON (YHKIIMHM, €€ TEOMETPUYECKUH © (HU3HUYECKUI

14

O3HakoMJieHHE  C MNOHATUEM  YHCIOBOM
MIOCJIE/IOBATENILHOCTH, CHOCOOaMH ee  3aJaHus,
BBIUUCICHUSIMA €€ uieHOB. (O3HakoMIeHue ¢
BBIYHCIIEHHEM CyMMBI OECKOHEYHOT'O YHCIIOBOTO
psga Ha  OpUMEpPE  BBIYHUCIEHUS  CYMMEI
OeckOHEUHO  yOBIBalOIIEH  IeOMETPUYECKOI
nporpeccuy. PemieHne 3amad Ha IPHMEHEHHUE

OK2.,0K3.,
OK 4., 0K 5.,
OK 6.
JIP-5-8
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CMBICII. YpaBHEHUE KacaTellbHOW K
[Tpou3BoIHBIE CyMMBI, Pa3HOCTH,
MIPOU3BE/ICHNUS, YacTHbIE. [I[por3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkuuii. [IpumMenenue Mpou3BOAHON K MCCIIEOBAaHUIO (PYHKIUI
u moctpoeHuto rpadukoB (Jlekumsa-Buzyanuzanus). I[Ipumepsr
WCIIOJIb30BAaHUSI TPOW3BOJHON Ui HAXOXKIEHUS HAWITYYIIero
pelieHrs B TPUKIAAHBIX 3a7adax. Bropas mnpousBogHas, ee
reoMeTpuueckuil u ¢uznyeckuit cMpici. HaxoxxaeHue cKOpocTH
IUISL TIpoIiecca, 3aJaHHOTO OPMYIIOi U TpadKOM.

rpaduky  QyHKIUH.

¢dopMynBl  cyMMBl OECKOHEYHO YyOBIBaromeit
reoMerpudeckoid mporpeccur. O3HaKOMIICHHE C
MOHSTHEM MIPOU3BOJIHOM. Nzyuenue u
dopMyIHpOBaHHE €  MEXaHHYeCKOro U
reOMETPUYECKOr0 CMBICIIA, H3YYCHHUE alrophTMa
BBIYMCIICHUS  NPOM3BOAHON  HAa  IpuUMepe
BBIYHCIICHHST MTHOBEHHOW CKOPOCTH U YIJIOBOTO
KO3 puIueHTa KacaTeIbHOM.

CocraBiieHHe ypaBHEHHsI KacaTeJbHOH B 00ILEM
Buze. YcBoeHue mpaBwi JuddepeHnnpoBanus,

Ta6J'II/II_II)I MIPOU3BOAHBIX OJIEMCHTAPHBIX
IIpakTuyeckue 3aHATHS 14 GyHKIHI, IpUMEHEHHE s
1.YucnoBasg MOCIENOBAaTENLHOCTh, CIIOCOOBI €€  3aJaHud, nuddepeHtupoBans ‘})YHKHHﬁ’ COCTABIICHIA
BBIUMCIICHHS 4JICHOB H0CJIEI0BATENLHOCTH. IIpenen YPABHCHUS KacaTelbHOM. U3yuenue Teopem o
CBA3H CBOUCTB q)yHKLII/II/I n  TPOU3BOJHOMU,
MoCce0BaTeIbHOCTH. beckoHeyHO yObIBarolasi reoMeTpruecKas bopMymHposKka HX, TIPOBENCHHS ¢ MOMOMIBIO
nporpeccus. HPOU3BOHOM HCCIIEIOBAHUS (DYHKIIHH, 3aJaHHON
2.IlpousBojHas: MEXaHUYECKUH U TEOMETPUYECKHI CMBICI dopmymnoii.  YcTaHOBIEHHE — CBSI3M  CBOJCTB
IPOM3BOIHOM (KOJUIOKBUYM). byHKIME U HpOI/ISBOILHOIfI no wux rpaduxam.
3.VpaBHenue KacatenbHON B 00meM Buje. [IpaBuia u Gpopmysisl TIpumenerue MPOM3BOIHON AT PEIICHM 3213
Ha HaXO0XICHUC HaI/I6OJ'II)HleFO, HAaUMMCHBIICTO
muddepeHMpoBaHysi, TaOIUIAa MPOU3BOJHBIX AJIEMEHTAPHBIX JHAYEHNS B HA HAXOICHHE JKCTPEMYMA.,
¢bynakuii. MccnenoBanue (QyHKIMH C MOMOIIBIO MPOU3BOIHOM.
Haxoxxnenne  HamOOJbIIEro, HAUMEHBIIETO0  3HAYEHUS U
HKCTpeMaJIbHBIX 3HaueHnH GyHkumu (Mo3roBoil mTypm).
CamocrosiTeibHasi paboTa CTyJAeHTa 10
1.Pemenne 3amau
Tema 10. Cojaeprxanue yueOHOro MaTepuaJa 8 Oszmaxomnenne ¢ nomsrmem wuHterpara u | OK 2., 0K 3.,
Wurerpan u ero [TpuMeHeHHe OMpeeTICHHOTO HHTETrpaa sl HaX 0K ICHHSI nepsoobpasnoit. Msyuenue npasuna shrncierus | QK 4., OK 5.,
IIPUMEHEHUE IJIomaayM KpuBoJMHEeWHOM Tpaneuun. ®opmyna HeroTona— nepsoobpasnoff 1 reopemnt Hpiotona — OK 6.
JleiOuuIa. Pemenne 3agau Ha  CBS3b
JleitOnnma. Ilpumepsl npuMeHeHHs UHTerpajga B (U3MKE U 1epBOOBPA3HOI 1 e MPOU3BOIHON, BHIYUCIEHHE JIP-5-8
TrCOMETPHUH nepBoOOpa3Hoi i gaHHOW (yHKunU. Pemenue
HpaKaneCKHe 3aAHATUSA 8 3a1a4 Ha IIPUMEHCHUEC HUHTETpaia Jl\.’]'lﬂ
1.I/IHTeraH u HepB006paBHa}I. BBIYUCIICHUS ¢H3quc1<nx BCJIMYUH U IU10IIaACHU
2.Teopema Hrrorona—IJleliOHMIIA.
3.IlpumeHenne UHTErpaga K BHIYUCICHUIO (PU3NYECKUX BEIHYUH U
riomasei (KOJUTOKBUYM).
CamocrosiTe1bHasi padoTa CTyACHTA 10

1.Pemenune 3amau
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Z.HO,HFOTOBI/ITI) COO6IH€HI/IC 1o teme «I3 HCTOPUH UHTETPAJIBHOI'O
NCUYUCIICHUA

Tema 11. Coaep:xkaHue y4eOHOro MaTepuaJia 8 H3yuenne KJTaCCHYECKOro onmpenenenns | OK 2., OK 3.,
DeMEHThI CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE M YMHOKCHHUE BEPOATHOCTH, CBOMCTB BEPOSTHOCTH, TCOPEMBI 0 | QK 4. OK 5.,
TeopHu BepoaTHocteit  (ITpo6nemuas ). Tlpe CHHE CYMME BEPOATHOCTCH. OK 6
p . p p JICKLNA). - LIpENCTABICHUE NaHHBIX PaccmoTtpenne TIPUMEPOB BBIYHCIICHUS :
BEPOATHOCTEU U | (Tabnuiel, auarpaMmel, rpadukn) (Jlekius auanor) BeposATHOCTel. PelleHue 3a1ad Ha BHIYHCIEHHE JIP-5-8
MaremaTudeckon | [lpakTuyeckue 3aHATHSA 8 BEPOATHOCTEH  cOObITHIL.  O3HaKoMIeHHE ¢
CTaTUCTUKH 1. Knaccuueckoe OIIpENICIICHUE BEPOSITHOCTH, CBOICTBa IPCACTABICHHEM  HHMCIOBBIX  JaHHBIX M MX
o v K .
BEPOSITHOCTEH, TEOpeMa O CyMME BEpPOSTHOCTEHA. XAPAKTCPHCTHIAMI
2B 5T M . Pemenne mnpakTHueckux 3ajad Ha 00pabOTKy
.Berancnenue BepostHoctel. [lpuknamgaeie 3amaum (MosroBoi HCIOBBIX  JAHHBIX, BLIMHCICHIE X
HITYPM)- XapaKTePUCTHK
3.IlpencraBneHre YNCIOBBIX JaHHBIX. [[puKIaIHBIC 3a1a9H.
CamocrosiTesibHasi padoTa CTy/IeHTA 10
1.Pemenne 3amad.
2.CocraBieHre  mpe3eHTanmd 1o Teme  «M3  wmcropuun
BO3HUKHOBEHHUS TCOPUU BEPOSTHOCTEH)
Tema 12. Cojaeprxanue yueOHOro MaTepuaJa 4 Osnaxomnenue ¢ mpocredmmmu ceenenmsivu o | OK 2., OK 3.,
VpaBHeHHUS U VpaBHEeHHST U CHCTEMBI  ypaBHEHHIHA. PannoHanpHeIe, KOPHAX aireGpanveckux ypaBHeHui, MOHATHAMA | QK 4. OK 5.,
HEpaBEHCTBA HppalioHalIbHbIe,  IMOKa3aTelIbHb 7 OCNCHIOBATIL YPABRORWH T CHOTOM ypaBRERZL OK 6
p ppan > JIHBIC W TPUTOHOMETPHUHCCKNC W3y4yeHnue Teopuy paBHOCWIBHOCTH YPaBHEHUH U )
ypaBHeHUs u cucteMsl (JIekuus-auanor). JIP-5-8

PaBHOCWIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TIPUEMBI MX pEIICHUs (Pa3IoKEHHE HAa MHOXKHUTEIH,
BBEJICHUE HOBBIX HEH3BECTHBIX, IIOJICTAHOBKA, TIpapuuecKuii
METO/I).

HepasencrBa. PanmonanbHble, uppaluoHaabHble, OKa3aTEIbHbBIE
U mpueoHomempuueckue HepaBeHCTBA. OCHOBHBIE IPUEMBI HX
pemenus (ITpobneMuas nexus).

Hcnonb3oBaHue CBOMCTB M TpapuKoB (YHKIMH TNPH pELICHUN
ypaBHEHUN M HepaBeHCTB. Meroa mHTepBajoB. M3o0paxkeHue Ha
KOOpJAMHATHON IUIOCKOCTH MHOYKECTBA pELIEHUN ypaBHEHUH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.

[IpumeHneHne  MaTEMaTUYECKMX  METOAOB  JUIsl  pELICHHUS
COJIep’KaTeNIbHBIX 3a/lad W3 pa3jMyHbIX o0jacteil Hayku U
NPaKTUKK (JICKIUA-BU3yaTH3aIIns).

WNuTepnperanus pe3ysbraTa, y4eT peajJbHbIX OTPaHHYCHUM.

ee mpuMeHeHHs. [loBTOpeHMe 3amucH peuieHus
CTaHJApTHBIX YpaBHEHHUH, MIPUEMOB
npeoOpa3oBaHMsl ypaBHEHMH MJIsI CBEACHHUS K

CTaH/IAPTHOMY YPaBHEHHUIO. Pemenne
panroHaIbHBIX, NppaLHOHAIBHBIX,
MIOKa3aTeIbHBIX u TPUTOHOMETPUYECKUX

ypaBHEHUH M cucTeM. Mcnonb30BaHue CBOMCTB U
rpa¢uKoB (GYHKIHMHA JUISI PEUICHHS YpaBHEHHI.
[ToBTOpEHNE OCHOBHBIX TPHEMOB PEIICHUS
cucreM. PemieHue ypaBHEHHII ¢ IPUMEHEHUEM
BCEX MPHUEMOB (Pa3IOKESHHUS

Ha MHOXXWTEJH, BBEJCHUS HOBBIX HEWU3BECTHBIX,
MOJICTAHOBKH, Tpaduieckoro mMeroxaa). PemieHue
CUCTEM YypaBHEHUH C NPUMEHEHHEM pPa3IUYHbIX
CHoco00B.

O3HakoMJIEHHE C OOLIMMH BONPOCAMH PELICHHS
HEpPaBeHCTB M  HCIOJb30BAaHHE CBOWCTB U
rpa¢uKoB (YHKIUN MPH pPEHICHUH HEPABEHCTB.
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IIpakTHyeckne 3aHATHS 12 Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C
1.Kopuu ypaBHeHHH. PaBHOCHIILHOCTD YpaBHEHUIA. MPHMCHCHHEM PASIHUHEIX CIIOCO00B.

o HpI/IMeHeHI/IC MaTEMaTUYCCKHUX MCTOHAOB JIA
2.IlpeobpasoBanne ypaBHCHHH. pellleHns] COAEPKATENbHBIX 3a1a4 U3 Pa3IMYHbIX
3.0OCcHOBHBIC IPHEMEI PEIICHHS YpaBHEHHI. Perenne cucrtem o6 nacTeii HayKH u TPaKTHKH.
ypaBHEHHI (KOJUIOKBUYM). WHTepnpeTupoBaHue pPE3yJabTaTOB C  YYETOM
4.Vcnonp30oBaHue CBOUCTB U IpadMKOB (PYHKIUH I peLIeHUs peanbHBIX OrpaHUYCHHH
YpaBHEHUI U HEPABEHCTB
CamocTosiTesqibHAs padoTa CTYAeHTA 8
1.Pemienue 3amau
2.ITonroToBKa K 3K3aMeHY

Hroro | 286




2.3. Ilepeyenb npuMepHbIX TeM pedepaToB (10KIa10B), HHAMBUAYAJIbHBIX MPOEKTOB

HenpepsiBabIe 1po0H.

[TapannenpHOE NPOEKTUPOBAHUE.

CoNoR~LNE

HpI/IMeHeHI/Ie CJIOKHBIX ITPOLCHTOB B OKOHOMHWYECKHUX pacycTax.

Cpennue 3HaUEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnokeHre TapMOHUYECKUX KOJICOaHUM.

I'paduueckoe penieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBunbHbBIE ¥ TOMYNIPABUIbHBIE MHOIOTPAHHUKH.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.

10 [Tonstue muddepenHnnana u ero NPUIOKEHUS.
11. CxeMbl NOBTOPHBIX UCIIBITAaHUN bepHyn.
12. UccnenoBanue ypaBHEHHI U HEPABEHCTB C aPaMETPOM.

3. YcaoBus peaqnzanuu 001meo0pa3oBaTe/ibHON Y4eOHOM JUCHUILIHHBI

3.1. TpeGoBaHuUsl K MaTepHAIbHO-TEXHHYECKOMY O0ecrnedeHHnIo

Peammzanus o6meoOpazoBaTenbHON y4yeOHOW MUCHUILTMHBI TpeOyeT Haludus y4eOHOro

KaOuHera.

[Tomemenue kaOuHera ynoBieTBopseT TpeboBaHUsIM CaHUTAPHO-IMUIEMHOIOTHYECKUX
npasus 1 HopmatiBoB (Canllun 2.4.2 Ne 178-02).

HanmeHoBaHne 000pyI0BaHHBIX yUeOHBIX

IlepeueHs MaTepHaTIbHOIO OCHALICHUS, 000PYIOBAHUS

Ne o .

Wy | dymaTopuii s NPaKTUICOCKUX 3aHATHH, U TEXHUYCCKHX CPEJICTB 00yUeHUS
J1a00paTopuii, MACTEPCKUX

1. Kabuner maremaTiku u ctaTucTUKH Ne213 Mamepuanvnoe  ocrawenue, KoMHnbiomepHoe U

uHmepaxmugHoe obopyoosanue:

Kommsrorep - 1

Moy -1

IIpoekrop - 1
WntepaktuBHas gocka - 1
[TapTte1-20 (1 MecTHBIE)
Cron yuntens-1
Kommsrorep -1
[Tpunrep-1

ka¢ Gonproif -1
Ixad co crexmom -2
Cremnaxu-2

Crynbs-20

Cryn yunrens - 1

Tymb6a -1

XKamoszm -2
MarsutHo-MapKepHas JIocka -3
JuBan -1

Jlocka niis oObsBIICHHM-1

Pabouee mecro mpemnopaBarens CHa0XEHO BBIXOJOM B
KOPIIOPaTUBHYKD  CeTh W VIHTepHeT, uMeeTcs
KOHTCHTHasl (OUIIbTPaL¥sl.

Ipoepammuoe obecneuenue

1. Eclipse java luna SR1 win32

2. T-Zip

3. 1C: lpexnpusTtre. KOMIUIEKT /151 BBICIIUX
cpenanx yuebnnix 3apeneunii (1C — 8985755)




Mozilla Firefox

Adobe Flash Player ActiveX

Adobe Flash Player Plugin

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 7 (DreamSpark Premium
Electronlc Software Delivery id700549166)

10. Windows® Internet Explorer® 11 (DreamSpark
Premium Electronic Software Delivery id700549166)
11. Microsoft™ Office®

12. Kommnonentst Windows Live

13. Xampp

14. IrfanView

15. Java 7

16. Google Chrome

17. «Tapanr aspo»

18. Koucynsrantllmoc

19. HRS Opera

©COoNo A

2. | bubnnorexa YnTanbHeli 3am Komnvromepnoe u unmepaxmusnoe obopyoosanue:
APM OGubmmotekapeii - 7, APM st anrtaTenei - 5,
npuHTEpa - 2,cKaHep - 1

Mamepuanvroe ocnawjenue:

97 cremnaxeir, 3 kadeapsl, 7 BBICTABOYHBIX
cTeliaxka, 4 KaTaloXHbIi 1iKada, paboune CTObl,
cTynbsi. KaranmokHas cucrema OMONMOTEKH - IS
0oOyueHHusi CTYJIEHTOB yMEHHIO I0JIb30BaThCS
CHUCTEeMOW TMOHWCKa IUTeparypbl (KapTo4yHas U
anekTponHas) KonnuecTBo nocamounsix mect: 102

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

Ilepeyens 0CHOBHOI M OTOJHHUTEIbHOI Y4eOHOH JUTEPATYPHI, HEOOXOAUMOI Vi1 OCBOEHUS
o0meodpa3oBaTe/bHOH Y4eOHOM JMCIUIIIHHBI

Ileuammnvie uzoanusi:

1. MaremaTuka: anrebpa M Hadajga MaTeMaTHMYeCKOro aHajiu3a, reoMeTpus. Anredpa W Hayajia
MaTematuueckoro asanuza. 10-11 kiaccel: yueOHMK, Oa30BbIi W yriyOn€HHBIH ypOBHHM /
I.A.AnumoB, FO.M.Konsarun, M.B.TkauéBa u ap. - 8-e usn. - Mocksa: [Ipocemenue, 2020. -
463 c.: min. - TekcT: HeNMOCPEICTBEHHBIMN.

2. Maremaruka: anrebpa W HayajJla MaTeMaTHYeCKOro aHanuza, reomerpus. I'eomerpus. 10-11
knaccel: yaeonuk / JI.C.AranacsH, B.®.byry30B u 1p. - 9-e uzn. - Mocksa: [Ipocemnienne, 2021. -
287c.: un. - (MI'Y-mkosne).- TekcT: HEMOCPEACTBEHHBIH.

OnexmponHnvle u30anus (31eKmpOoHHbLE PECYPCbL):

1. bapun, U.1. Maremaruka: y4eOHUK W mpakTHKyM it crno / WM.W. BaBpun. — 2-e¢ w3,
nepepad. u gom. — Mocksa: FOpaiit, 2021. — 616 ¢. —Tekct: snekrponHbIit / ObpazoBaTenbHAS
mwiargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/470026 (nata obpamenus: 13.05.2022).
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Ilepeyenb  pecypcoB  HMH(OPMALUOHHO-TEJEKOMMYHMKAUMOHHON cetn  «MHTepHeT»,
HCOﬁXOZII/IMI)IX OJIst OCBOCHUSA y‘lQﬁHOﬁ AUCHHUITIIMHBI

Jlis BBIMONHEHUS 3afaHui, NPEAYCMOTPEHHBIX pabodel MporpaMMol HCHOIb3YIOTCS
pexoMeHtoBaHHbIe HTEpHET-CcaiiThl, OBC.

DJIEKTPOHHBIE 00pa3oBaTe/IbHbIC PeCypChl
1. Enuwnas xomnexkuust UTHU(POBBIX 00pa3oBaTENbHBIX pecypcoB // [DIEKTpOHHBIN pecypc]:
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2.
nocryna: http://elibrary.ru
3. OBC IOPAUT - Pexxum nocryma: https: //biblio-online.ru

eLIBRARY.RU: Hayunas snekrtponHas Oubnuoreka [DnekTpoHHBIH pecypc]. — Pexum

NuTepakTuBHbIE (POPMBI IPOBEIEHUS 3aHATHI

B memsix peanuzanuy KOMIETEHTHOCTHOTO MOAXO0JA JJsi 0OECIeYeHUs] KaueCTBEHHOTO
00pa30BaTeNpHOro Mpolecca MPUMEHSIOTCS (OPMBbI TPOBEICHUS 3aHATHI:

HNuTepakTuBHbIe GOpMBbI POBEICHUS 3aHATHH (B Yacax)

Bun IpakTuyeckue

Dopma JRerciuy 3aHATHS Beero
Jlek1us-BU3yaar3arms 10 - 10
[MpoGiemuast eKIust 10 - 10
Jlekuusi-quasnor 10 - 10
KomnnokBuym - 10 10
«Mo03roBo#i mTypM» - 8 8

HToro nHTEpaKTUBHBIX 3aHATHHA 30 18 48 JacoB, 4TO COCTaBIISICT

24% OT aynuTOPHON
Harpy3ku

4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHs 0011e00pa30oBaTe/IbHOI

Y4eOHOM TUCHMILIMHBI

KOHTpOJIB " OLCHKA PE3yJIbTATOB OCBOCHUS O6Hl606p330BaTeJIBHOI>’I yqe6H0171 JAUCHUITIIMHBI
OCYIICCTBIIACTCA MPEIIOAaBaTCIICM B IMTPOLECCE MMPOBECACHU A MMPAKTHICCKUX 3&H$ITHI>1, TCCTUPOBAHMA,
a TAKXXC BBIIIOJTHCHU A O6y‘IaIOIJ_II/IMI/ICH WHIAUBHUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCIeI0BaHUMN

PesynbTaTnl 00yyeHus
(ocBOEHHBbIE YMEHHUS1, YCBOCHHbIE 3HAHMA)

@®opMbI U METOABI
KOHTPOJISA ¥ OIleHKH
pe3yJabTaToB 00y4eHHsl

Jluunocmmuuie:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHUM O MaTeMaTHKe  Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEACTBE MOJEIUPOBAHUS SIBICHUNU U
MPOLECCOB, UIIESIX U METOaX MaTEMATHKH;

IMOHUMaHUEe 3HAYMMOCTH MaTeMaTUKH Uil HAyYHO-TEXHUYECKOTO
nporpecca, chOPMHUPOBAHHOCTh OTHOIIEHUSI K MaTEMaTHKE KaK K
4acTu OOIIeUeIOBeUECKON KyIbTyphl Yepe3 3HAKOMCTBO C UCTOpHUEH
pPa3BUTHS MAaTeMaTUKH, YBOJIFOLIMEN MaTEMAaTHYECKUX HJICH;

- pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  IPOCTPAHCTBEHHOIO
BOOOpa)KE€HUS,  AITOPUTMUYECKOW  KYJIbTYpPhl,  KPUTUYHOCTH
MBIIUJIEHUs ~ HAa  ypOBHE,  HeoOXoaumoMm Uit  Oymymien

npodecCuoHaNbHON NIEATENbHOCTH, ISl MPOJOJDKEHUST 00pa3oBaHus
¥ caM0o0Opa30BaHMS;

- OBJIQJICHHE MaTeMAaTHYEeCKUMH 3HAHUSAMH U YMEHHUSMH,
HEOOXOIUMBIMU B TOBCEIHEBHOM >KU3HH, NI OCBOEHUSI CMEXKHBIX
€CTECTBEHHO-HayYHBIX JTUCLUTUIAH u JTUCLUIUINH
NpoQeCCUOHATBHOIO IMKJIA, JUIsl TOJIydeHHs o0Opa3oBaHUs B
obmactsix, He TpeOylouMx  yrIyOJeHHOM  MareMaTH4yecKou
HOJTrOTOBKH;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE
€caMO00pa30BaHNIO, Ha MPOTSHKCHUM BCEH JKU3HH; CO3HATCIIBHOE

Texymuin KOHTPOIIb:
AHanu3 peueHus 3aaad,
IIPOBEPKA TECTOBBIX
3a/laHui, rpauuecKux
pabor

[IpoMexxyTouHBII
KOHTPOJTb:
KonTponpHas pabota
DK3aMeH
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OTHOIIEHHE K HEMPEepPhIBHOMY O00Opa30BaHHUI0O KaK  YCJIOBHIO
yCIEnHOM MpodecCHOHABHON 1 00IIECTBEHHOM IS TeIbHOCTH,

- TOTOBHOCTb U CHOCOOHOCTh K CAMOCTOATEIbHOW TBOPYECKOU U
OTBETCTBEHHOM JESATEIbHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYIHUYECTBY CO
CBEpPCTHHKaMH B 00pa30BaTENbHOMW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeIOBATENIbCKOM,  MPOEKTHOM W JIPYruxX  BHJAX
JeSITEIbHOCTH;

- OTHONIEHWE K  MNpoPecCHOHAILHON  JIEATEIBHOCTH  Kak
BO3MOXXHOCTH y4YaCTHSl B pEIIEHUU JIMYHBIX, OOIIECTBEHHBIX,
TOCY/IapCTBEHHBIX, OOIIEHAIMOHATBLHBIX POOIIEM,

Memanpeomemnvie:

- YMEHHE CaMOCTOSITENIbHO ONpPENENsATh LEIu JACSITEIIbHOCTH U
COCTaBJIATh IJIAHBI JIEATEIbHOCTH; CaMOCTOSITEIbHO OCYLIECTBIISITD,
KOHTPOJIUPOBaTh M KOPPEKTHUPOBATH JEATEIbHOCTh; HCIOJIb30BaTh
BCE BO3MOXKHBIE PECYpChI I JAOCTH)KEHHUS IMOCTaBJICHHBIX LENeH U
peanu3aluy IIaHOB JESITeIbHOCTH; BHIOMPATh YCIEIIHBIE CTPATETUU
B Pa3JIMYHBIX CUTYyAIHIX;

- yMEHHME TMPOAYKTUBHO OOMIATbC H B3aUMOJCHCTBOBaTh B
IIPOLIECCE COBMECTHOM JAESTENbHOCTH, YUYUTHIBATh MO3UIMM JPYrHX
YYaCTHUKOB AESITENbHOCTU, 3P(PEKTUBHO pa3peniatb KOH(IUKTHI,

- BJIaJCHHC HaBbIKaMU HO3HaBaT€JH)HOI71, yqe6H0-
HCCIICOBATEIbCKOM nu HpOCKTHOI‘/‘I ACATCIIbHOCTH, HaBbIKaMH
paspCiCcHus HpO6J'IeM; CII0COOHOCTD u T'OTOBHOCTB K

CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PEILIEHUsI MPAaKTUYECKUX 3a/1ad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;

- TOTOBHOCTH " CIIOCOOHOCTh K CaMOCTOATEIILHON
UH(POPMALIMOHHO-TIO3HABATENbHOM /EATEIbHOCTH, BKIIOYas yMEHHUE
OpUEHTUPOBATbCA B  pPa3IMUHBIX HMCTOYHHMKAX  HH(pOpMAIH,
KPUTUYECKH OLICHWBAaTh M  HMHTEPHPETHPOBATH HHPOPMALHIO,
MOJIy4aeMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

- BIIQJICHUE S3BIKOBBIMM CPEICTBAMHU: YMEHHE SICHO, JIOTMUHO U
TOYHO M3J1araTh CBOIO TOYKY 3pEHUS, HCIOJIb30BaTh aJI€KBaTHbHIE
A3BIKOBBIE CPEJCTBA;

- BJIaJICHHE HaBbIKaMU IO3HABATEIbHON pediekcuu Kak 0CO3HAHUS
COBEpUIAEMBIX  JEHCTBUII W  MBICIMTEIBHBIX IIPOLIECCOB, HUX
pe3y/lbTaTOB M OCHOBAHMUW, TPaHMI] CBOEr0 3HAHUS M HE3HAHUS,
HOBBIX [103HABATEJIbHBIX 337a4 ¥ CPEACTB JUIS UX JOCTH)KECHHUS,

- LEJeYyCTPEeMJIEHHOCTh B TIOMCKaX W TMPUHATHH  PELICHHH,
CO00pa3sUTENbHOCTh U HMHTYMIIMS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
MpeJICTaBICHU; CIOCOOHOCTh BOCIIPUHUMATh KPAacoOTy U TapMOHHIO
MUpAa,

Texkymui KOHTPOJIb:
AHanus penieHus 3anad,
IIPOBEPKA TECTOBBIX
3aJaHui, TpaduyecKux
pabot

[TIpoMexxyTouHBII
KOHTPOJIb:
KonTponbnas padora
DK3aMeH

IIpeomemmuvie:

- c(hOpMUPOBAHHOCTh MPEACTABICHUNH O MaTeMaTHKe Kak YacTH
MHPOBOM KyJIBTYpbl M MECT€ MaTeMaTUKH B COBPEMEHHOU
UBWIN3ALUH, CIIOCO0aX OMHMCAHUS SBJICHUHA peaJlbHOrO MHpa Ha
MaTE€MaTHYECKOM S3BIKE;

- c(hOpMUPOBAHHOCTb  TPEACTABICHUH O  MaTeMaTHYECKUX
MOHATUAX  KaK  BOXHEHIIMX  MaTeMaTHYEeCKUX  MOJENSX,
MIO3BOJIAIOIIMX ONMCATh W M3ydaTb pa3HbIE IIPOLECCHl U SIBICHUU;
NIOHVMMAHUE BO3MOXXHOCTM H  aKCHOMETPHYECKOTO IOCTPOCHHUS
MaTEMaTU4YECKUX TEOPHI;

Texymuil KOHTPOJIb:
AHanus penieHus 3aaad,
MIPOBEPKA TECTOBBIX
3aJaHui, TpaduyecKux
paboT, YCTHBIN OImpoc

[TpoMexxyTOUHBII
KOHTPOJIb:
KontponpHas padota
DK3aMeH
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- BJIQJICHUE METOJAaMHU JOKa3aTeJIbCTB W AJITOPUTMOB pEIICHUA,
YMEHHUE UX MPUMEHATH, IPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ pelIeHus 3a/aY;

- BJIAQJICHUE CTaHAAPTHBIMU NPUEMAMM PELICHHS PALMOHAIBHBIX U
HMppalyoHaIbHbIX, NoKa3aTelIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHM W HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCIE
JUUISL TIOMCKA IMYTH PEHICHUS] U WUTIOCTPALIMKM PEIICHUS YIIPABICHUN U
HEPABEHCTB;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUH OO0 OCHOBHBIX ITOHSATHSIX
MaTeMaTUYECKOTr0 aHAJIM3a W HX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepU30BaTh MOBEICHUE (PYHKITUI, UCITOIH30BAHUE MTOTYYEHHBIX
3HAHUM U ONKMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH ;

- BIIaJCHHUE OCHOBHBIMH MOHATHSIMH 0 IUTIOCKHUX "
MPOCTPAHCTBEHHBIX T'€OMETPHUYSCKUX (UTYpaX, HUX OCHOBHBIX
CBOMCTBAX; c(hOpMHUPOBAHHOCTH YMEHUS pacro3HaBaTh
reoMeTpuueckue (UTYphl Ha YEPTEkKax, MOJACIIX H B PEATbHOM
MUpE; MPUMEHEHHE M3YyYCHHBIX CBOWCTB IF€OMETPUYECKHX (UTYp H
dbopMyn s pelICHUS TEOMETPUYECKMX 3aJad HM  3adad ¢
MPAKTUYECKUM COJICPKaHUEM;

- cOpMUPOBAHHOCTH MPEACTABICHUN O MpoIeccaXx W SBIICHUSX,

HUMCIOIIIUX Bepo;ITHOCTHbII;'I XapakTep, CTaTUCTHYCCKHX
3aKOHOMCPHOCTAX B  pPCaJIbHOM  MHPEC, OCHOBHBIX ITOHATHUAX
BHGMCHTapHOﬁ TCOPUHU BepOHTHOCTCﬁ; YMCHHUEC HaxXOAUThb U

OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIIHNX
MIPAKTUYECKUX CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CIyYarlHBIX
BEJINYUH;

- BIAJCHUE HABBIKAMU MKCIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpamMM IpH peNICHUH 3a]1a4.




