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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIINHBI
MartemaTnka: anredpa, Ha4ajla MATEMAaTHY€CKOI'0 AaHAIU3a, TeOMEeTPHUs

1.1.O6aacTh npuMeHeHus padoyeil NporpaMMsl

PaGouast mporpamma y4eOHOW AUCIUTUIMHBI SBJISETCS YaCThIO MPOTPAMMBI ITOJATOTOBKH
crenuanucToB cpeanero 3BeHa B coorBeTcTBru ¢ PI'OC mo cnermansHoctr 34.02.01CecTpuHCcKOE
neno (0a30BO# MOATOTOBKH), BXOJMAIIEH B COCTaB YKPYIMHEHHOH  TPYIIBI CHEIHATLHOCTCH
34.00.00CecTpuHCcKOE A€o0

1.2. Mecto Yy4yeOHOH AUCHMILUIMHBI B CTPYKType MNPOrpaMMbl MNOATOTOBKH
CNEHATUCTOB CPeIHEro 3BeHa:
BXOJIUT B 00I11€00pa30BaTEIbHBIN IIHKII.

1.3. eau u 3aga4n y4yeOHON JMCUUNJIMHBI - TPeOOBAHUS K Pe3yJbTAaTaM OCBOEHHS
Y4eOHOi JUCHUNIUHBI:

ear mporpamMmabi:

* (popMHpOBaHHUE TIPEICTABICHUNA 00 HIEIX M METOJaX MAaTEMAaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAITLHOM SI3bIKE HAyKH, CPEICTBE MOJICIIUPOBAHUS SIBJICHUH U TIPOIIECCOB;

¢ OBJIaJICHUE YCTHBIM W HNHUCBMCHHBIM MATCMATUYCCKUM S3bIKOM, MAaTCMAaTUYCCKUMU
SHaAHUSIMU W YMCHHAMU, H€O6XOI[I/IMBIMI/I IJid U3Yy4YCHUMA ITKOJIBHBIX CCTCCTBCHHOHAYYHbIX
IUCUUIUIAH, Ui TIPOJOJDKEHUsT OOpa3oBaHHMsI W OCBOCHHUS HM30paHHOM CIHEIMaJbHOCTH Ha
COBPEMEHHOM YPOBHE;

* pa3BUTHE JIOTUYCCKOTO MBIIUICHUS, AJITOPUTMUYECKON KYJIBTYpBI, TPOCTPAHCTBEHHOTO
BOOOpaXCHUsI, pa3BUTHE MATEMATHYECKOTO MBIIUICHUS U MHTYHMIIUH, TBOPUYECKUX CIOCOOHOCTEH
Ha YpOBHE, HEOOXOJUMOM JJsi TPOJOJDKEHUS OOpa3oBaHUS H JUIsL  CAMOCTOSITEJIBHOU
NESATEILHOCTH B O0JIACTH MaTEeMaTUKH W €€ MPUJIOKEHHH B Oyaymied mpodeccuoHaIbHOU
JOCATCIIBHOCTU,

* BOCIIHTAHNE CPEJCTBAMH MAaTEMATHKH KYJIBTYphl JHYHOCTH. 3HAKOMCTBO C HUCTOpHUEH
Pa3BUTHS MAaTEeMaTUKH, SBOJIIOIUEH MaTEeMaTHYECKUX WACH, TOHMMaHUE 3HAYMMOCTH MaTEMaTHKU
JUIs OOIIIECTBEHHOTO MTporpecca.

YuciioBble 1 OYKBEHHbIE BbIPAKECHUS
B pesynomame oceoerus yuebHot oucyuniunsvl 00y4arOWUICs 00HCEH YMEMb.

* BBIMIOJIHATh apU(METHUSCKUE JCHCTBHsI, cOdYeTash YCTHbIE W MHUCHMEHHBIC IPHEMBI,
MPUMEHEHHE BBIYHMCIUTENBHBIX YCTPOWCTB; HAXOAWUTh 3HAYCHUS KOPHS HATYpPAIBHOW CTETEHH,
CTETIEHM C pPAlMOHAJBHBIM TIOKa3aTeieM, Jorapudma, HCHONb3ys NpU HEOOXOAUMOCTHU
BBIYUCIIUTENILHBIC YCTPOICTBA; IOJIB30BATHCS OLIEHKOW U PUKUIKON NIPU MPAKTUIECKUX pacueTax;

d *HpI/IMeHHTB MOHATHA, CBA3aHHBIC C [OCJIIMMOCTBIO MHCJBbIX UYHUCCII, TIpU PCHICHUN
MaTeMaTHYECKHUX 3a1a4;

* HAXOIUTh KOPHH MHOTOWICHOB C OJHOW IEPEeMEHHOW, pacKJIaiblBaTh MHOTOWICHBI Ha
MHOXHTEJIH;

¢ * BLIMIOJIHATH HeﬁCTBHH C KOMIUJICKCHBIMHU 4YHCJIaMH, II0JIb30BAaTHCA FCOMeTpHHGCKOfI
UHTEpIPETAlMEN KOMIUIEKCHBIX YHUCEN, B IPOCTEHUIINX CIy4asX HAaXOAUTh KOMIUIEKCHBIE KOPHU
YpaBHEHUH ¢ JEHCTBUTEIHLHBIMU KOd(hpHIIeHTaMu,
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* IPOBOJUTH IPe0OPa30BaHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHUMU, BKIIIOYAIOIIUX CTEIICHH,
panukaibl, JorapupmMbl 1 TPUTOHOMETPHUUECKUE (PYHKIUH.

Hcnonvzoeamv _npuobpemennvie 3HAHUA U YMEHUSA 8 NPAKMUYECKOU OesmenbHOCmU U
HOBCEOHEBHOU HCUSHU OJisL
*  TPaKTHYECKHX PAacdyeToB MO QopmyiaM, BKIoYas (OPMYIBI, COAEpIKAIIUe CTEICHH,
paguKansl, JorapuGMbl W TPUTOHOMETpUYECKHE (YHKINH, MPHU HEOOXOAWMOCTH HCIONB3YS
CIpaBOYHBIC MAaTEPUAJIBI M MIPOCTEHIINE BEIYNCIUTEIBHBIE YCTPOICTBA.
DOYyHKUMH U TPapuKu
Ymers
* OTIpenenATh 3HAYCHHWE (QYHKIMM IO 3HAYCHUIO apryMEHTa IIpH pPa3iINyuHBIX CIocodax
3aanus QyHKIINH;
* CTPOUTH IpaMKU U3yYCHHBIX (PYHKIUHN, BBIOIHATH TpeoOpa3oBaHus rpadukos;
* OMHCHIBATH 10 IpaduKy U 10 (GopMyIie OBEICHHE U CBOMCTBA ()YHKIIMH;
* pemaTh ypaBHEHHsI, CACTEMbl YpaBHEHHI, HEPaBEHCTBA, UCIIONIb3Ys CBOMCTBA (DYHKIUI U UX
rpaduuecKre mpeACTaBICHNUS,
Hcnonvzosamv npuobpemennvie 3HAHUA U _YMEHUA 8 NPAKMUYECKOU OQeamenbHOCmu U
NOBCEOHEBHOU HCUZHU O
* ONHCAHMA U MCCIICAOBAHMUS C IIOMOIIBIO (YHKIMH PEaNbHBIX 3aBUCUMOCTEH, TPECTAaBICHHS
uX rpadUuecKy; HHTEPIPETALUHU IpapUKOB peaTbHbBIX IPOIECCOB.

Hauaja MmaTeMaTH4eCKOI0o aHAJIHU3a
YMmerhb

* HaxOJUTh CYMMY OCCKOHEYHO YOBIBAIOIICH Tr€OMETPUICCKUN TPOTPECCHUH,

* BBIUKCIIATH MPOU3BOIHBIE U TIEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIUH, MPUMEHSS MTpaBUIIa
BBIYHCIICHUS MIPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIOIB3YsI CIIPABOYHBIC MaTEPHAITIHI;

* yccaenoBath GYHKIUHA U CTPOUTH UX TpadHKH ¢ TOMOIIBIO MPOU3BOIHOM,;

* pemrath 3a7a4M ¢ MPUMEHEHHEM YpaBHEHUs KacaTeIbHOU K rpaduky QyHKIUH,

* pemIaTh 3aJladyd Ha HAXOXKIEHHWE HAWOOJBIIEr0 ¥ HAaWMEHBIIETO 3HAYCHHs (DYHKIIMU Ha
OTpE3KE;

* BBIUMCIIATH IUJIOIIA/Ib KPUBOJIMHENHOMN Tpaneuuy;

HUcnonvzosams npuobpemennble 3HAHUA U YMEHUSA 8 NPAKMUYECKOoU 0esmeabHOCHU U NOBCEOHEEHO
HCUBHU OIS

¢ peuIiCHuA reOMCTPUYCCKUX, (bI/ISI/I‘IeCKI/IX, 9KOHOMHYCCKUX U APYIruX MPUKIIAJHBIX 3a14a4, B
TOM 4YHCJIC 3aaad Ha HauOoOJbIINE W HAWMCHBIIME 3HAYCHUS C INIPpUMCHCHUEM aIlrapara
MATeMaTH4CCKOIro aHajin3a.

YpaBHeHUS M HEPABEHCTBA
Ymers

*  pemarb palUoOHaJbHBbIE, TOKa3aTelbHble U Jorapumuueckue ypaBHEHUS U
HEPaBEHCTBA, UPPALIMOHATILHBIE U TPUTOHOMETPUUYECKUE YPABHEHHUSI, UX CHCTEMBI;

. JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;

*  pemarh TEKCTOBBIE 3aJaud C IMOMOILIBIO  COCTaBJICHUS YpaBHEHUW, U HEPABEHCTB,
MHTEPIPETUPYSI PE3YNbTAT C YIETOM OTpaHUYEHUI YCIOBUSA 3a/1auH;



. n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBAa peIICHUN ypaBHEHHH H
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

. HaXO/AUTh NMPHOIMKECHHBIE PEUICHUs YPAaBHEHUN U UX CHCTEM, UCTONb3Ys rpaduyecKkuii
METOJ;

. *peliaTh YpaBHEHUS, HEPABEHCTBA M CUCTEMbl C IPUMEHEHHEM  TIpapHUuecKux
MPEACTABICHUH, CBOMCTB ()YHKIIUHA, TPOU3BOTHOM;

Hcnonvzosams I’lpu05p€m€HHbl€ SHAHUS U YMEHUS 8 NPAKMUYECKOU oesamenbHOCIU U NO8CEOHEBHOU

HCUBHU OIS

¢ TIOCTPOCHUA U UCCICAOBAHUA HpOCTeI\/'II_HI/IX MaTEMAaTHYCCKUX MOI[CJ'ICI\/'I.

JJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH Y TEOPUU BEPOSTHOCTEMH
Ymern:

* peliath MPOCTCHINME KOMOWHATOPHBIC 3aJaud METOJOM mepebopa, a Takke ¢
UCIIOJIb30BAHUEM HM3BECTHBIX (OPMYIN, TpeyrojibHuKa [lackans; BBIYHCIATH KOI(DPHUIIHCHTHI
ounoma HeroToHa o ¢opmysie u ¢ HCIOIB30BaHUEM TpeyroibHuka Ilackans;

* BBIYKMCIIATH, B MPOCTEHINNX CIydasX, BEPOSTHOCTH COOBITUH HA OCHOBE IMOJCYETa YHCia
HCXOJ0B.

Hcnonvzosams _npuobpemennvie  3HAHUSA U YMEHUS 6 NPAKMUYECKOU _OesmelbHOCIU U
NOBCEOHEBHOU HCUZHU OIS
*  aHa/IM3a pealbHBIX YMCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHJC AMAarpaMM, TpauKoB; s
aHan3a MHOOPMAIMK CTATUCTUYECKOTO XapakKTepa.

I'eomeTpus
YMerTh:

* COOTHOCHUTH TUIOCKHE T€OMETPUIECKHe (UTYPBI M TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSIMH,
YepTeKaMu, U300pKEHUSIME, pa3IndyaTh U aHATU3UPOBATh B3aUMHOE PACTIOJIOKEHUE QUTYP;

* ONKUCHIBATh B3aUMHOE PACHOJIOKEHHE TMPSIMBIX W IUIOCKOCTEM B  IPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOeHUsL 00 IMOM PACNOLONCEHUU,

* QHAJTM3MPOBATh B TMPOCTEHININX CIydasxX B3aWMMHOE pACIONOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

* cmpoumuv npocmetiwiue cedenuss Kyoa, npusmol, NUpamuosl; U300paxaTb TreOMETPHICCKUE
(buUryphl ¥ TENa, BBIIOJHATH YEPTEX IO YCIOBUIO 33]1a4H;

* pemarb reOMETPUYECKUE 3a/1a4l, ONUPAsACh HA U3YYEHHbBIE CBOKWCTBA IJIAHUMETPUUYECKUX U
CTEpEOMETPUYECKUX (UTYp H OTHOIICHWH MEXAY HHUMH, TPUMEHSS anreOpandeckuil u
TPUTOHOMETPUUYECKUH aIapar;

* IPOBOJIUTH JIOKA3aTENIbHBIE PACCYKJICHHUS IPU PELIEHUH 3a1ad, J10Ka3blBaTb OCHOBHBIE
TEOpPEMBI Kypca;

* BBIYUCIISITh JTUHEHHBIE SJIEMEHTHI U YTJIBI B POCTPAHCTBEHHBIX KOHPUTYpAIUIX, 00HEMBI
TUIOMIAIA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJl M UX MPOCTEUIINX KOMOUHAIIHIA;

* IPUMEHATH KOOPJAWHATHO-BEKTOPHBIA METOJ Uil BBIYMCIEHUS OTHOLIEHUW, PACCTOSSHUMN U
YIJIOB;
* CTPOUTH CEUCHUSI MHOTOTPAHHUKOB U U300pakaTh CEUCHUS TEJ BPAIICHUS.

Hcnonvzosams npuobpemennvie 3HAHUA U YMEHUS 8 NPAKIMUYECKOU 0esmenbHOCIU U NHO8CEOHEBHOU
HCUBHU OJ1A

* yccieoBaHusl  (MOJCIMPOBAHUS) HECIOKHBIX MPAKTUUYECKHX CHTyalldii Ha OCHOBE
M3yYEHHBIX (pOopMyn U CBOICTB (uUryp;




* BBIUMCJICHHS ITHH, TJIOIaiel 1 00BEMOB PEATbHBIX 00BEKTOB MIPH PEIICHUH MPAKTHISCKIX
3aJ1a4, UCMOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYUCIUTEIbHBIE YCTPONCTBA.

B pesynomame oceoenus yuebHot oucyuniunsvl 00yuarouWuiics 00N%CeH 3Hamo.

* 3HAYCHUE MATEMaTHUYEeCKOW HAyKu HJIsl PEIICHUs 3a7ad, BO3HUKAIIUX B TEOPUH U
MPAKTUKE, MIMPOTY M OrPAaHUYCHHOCTh NPUMEHEHHUS MaTeMAaTHYECKUX METOJOB K aHaIu3y Hu
WCCIIEOBAHUIO TTPOIIECCOB U SIBJICHUI B IPUPOJE U OOIIECTBE;

* 3HaYCHHUE MPAKTUKU M BOTPOCOB, BO3HUKAIOIINX B CAMON MaTeMaruke, as GopMUpOBaHUS
U pa3BUTUS MAaTeMaTUYEeCKOW HAyKH, WCTOPUIO Ppa3BUTHs TIOHSATHUS YHUCHA, CO3JAHHS
MaTeMaTHYeCKOro aHaJIn3a, BOBHUKHOBEHUS U PA3BUTHSI T€OMETPHH,

* *HleW PpACHIMpPEHUsT YHUCIOBBIX MHOXECTB KaK crmoco0a TOCTPOEHUS HOBOTO
MaTeMaTUYeCKOro anmapara Jyisl pelieHus MPaKTHUeCKUX 3a7a4 1 BHYTPEHHHUX 3a7a4 MaTeMaTHKH,;

* *3HaUeHHUE WJCH, METOJOB U PE3ylIbTaTOB aIreOpbl W MATEeMATHYECKOTO aHamu3a s
MOCTPOEHHUS MOJIEIIEN PEATIBHBIX MPOLIECCOB U CUTYALU;

* BO3MOKHOCTH TE€OMETPHUYECKOTO s3bIKa KaK CpEACTBA OIMHMCAHUS CBOWCTB pEabHBIX
MPEAMETOB M MX B3aUMHOTO PACTIOIOKECHHS,

* VHUBEPCAIBHBIA XapakTep 3aKOHOB JIOTUKA MAaTeMaTUYeCKUX PACCYXKICHUU, WX
MPUMEHUMOCTH B PA3JIMYHBIX 00JIACTSAX YEITOBEUECKOU JIEATEIHHOCTH;

* *paznuune TpeOOBaHUH, MPEIBABIIEMBIX K JOKA3aTeILCTBAM B MAaTEMAaTHKE, €CTECTBCHHBIX,
COIMATPHO-IPKOHOMUYECKUX U TYMaHUTAPHBIX HAayKax, Ha MPAKTUKE;

* *pOoJIb aKCHOMAaTHUKH B MAaTEMATHUKE; BO3MOKHOCTh TOCTPOCHHUSI MAaTEMAaTUIECKIX TEOpUl Ha
aKCMOMATHYECKOHM OCHOBE; 3HAUCHUE aKCHOMATHKH JIJIsl IPYTrUX 00JIaCTel 3HAHUS U JUISL TPAKTUKY,;

* BEpOSITHOCTHBIX XapaKTEP Pa3IUYHBIX MTPOIIECCOB U 3aKOHOMEPHOCTEH OKPYIKAIOIIETO MHUPA.

* OCHOBHBIE TIOHATHUS U OTIPEACTCHUS TeOMETPUIECKUX huryp;

* GOpMYTUPOBKH aKCHOM CTEPEOMETPUH, OCHOBHBIX TEOPEM U UX CJIC/ICTBUH;

* BO3MOXHOCTH T€OMETPUU B OMHCAHMHM CBOWCTB PEAbHBIX MPEIMETOB U HX B3aUMHOTO
pacmoIoKeHus,

* Poip akcMoMaTuKu B TEOMETPUH;

1.2. PexomMeHayeMoe KOJMYECTBO YACOB HA 0CBOEHHME MPOrPaMMbl IM CHUNJINHBI:

— MaKCHMaJIbHOM y4eOHO# Harpy3ku obydarorierocsi 2344acoB, B TOM YHCIIE:
— o00s3aTenpbHON ayAUTOPHON yueOHOM Harpy3ku ooydaronierocsi 1564acos;
— CaMOCTOATENHHOHN paboThI 0OyyJaroterocst 784acos.

2. CTPYKTYPA U COJEPKAHHUE YYEBHOM JUCHUITJINHBI
2.1 O0beM y4yeOHOI TUCHUIUTUHBI M BUABI YUeOHOW PadoThI

Buo yueonoit pabomut Oovem uacos
MakcumanbHasi yueOHasi Harpy3kKa (Bcero) 234
Oo0s3aTesibHas ayIMTOPHAsl yueOHasi Harpy3Ka (Bcero) 15¢€
B TOM 4YHCJIE:
coaep)kaHue y4eOHOro MaTrepuaia 78
MPaAKTUICCKUE 3aHATHS 78
Camocmosamenvnas paboma ooyuarowezocs (6cezo) 78
B TOM YHCJIEC:
BHEAy/IUTOPHAs CaMOCTOsTeNbHas paboTa 78
KOHTPOJIbHBIE pabOThI
[Ipomexytounas arrecramnus B popme: Aud. 3auera, sxk3ameHa 1,2 cemecTp
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2.2. TemaTu4eckuii IJIaH U coep:KaHue Y4eOHOM aucHUNINHbI «MaremaTuka: anreOpa U Hayajga MaTeMaTHYeCKOTo

aHaJIn3a, TCOMETPUI»

HaumenoBaHue pa3iesioB U Conep:xxanue y4e0HOro MaTepuaJa, JadopaTopHble U MPAKTHYeCKHE PadoThl, O0bem yacon YpoBeHb
TeM caMoCTOsITeTbHAas padoTa 00yJyaroumxcs, KypcoBasi padot (mpoekT) OcBoeHus
1 2 3 4
BBeaenne 1 1
Pa3znmen 1. Pa3BurHe U noHsATHE O YHCJIIE 2
Tema 1.1/[elictButenbHble | Comep:kaHue y4eOHOT0 MaTepuasia 2
qucia [{enble, panMoHaIbHBIE U IEVUCTBUTEIIBHBIE YHCIIA
IIpakTHYecKoe 3aHATHE 2
JlelicTBuUSA ¢ NEUCTBUTEIbHBIMU YU CIAMU
CamocrosiTesibHas padoTa 00y4arOIIMXCs 2
Ilenble 1 panmoHaIbHBIE YKCIa
Tema 1.2 [Ipubnmxennsie | Cogep:kaHue y4eGHOT0 MaTepHuasia 4 2
BBIYHACICHUA [TpubnmxeHHbIC BEIYUCICHUS] M TIOTPEITHOCTH TTPHOIMIKEHUH.
IIpakTHYeckoe 3aHATHE 2
[TorpenrHoCcTh BEIYUCICHUS
CamocrosiTesibHas padoTa 00y4arOIMXCs 2
Brruncnenne norpemHocTeid mpuOImKeHUs
Tema 1.3 KommnekcHbie Coaeprxanue y4eOHOro MaTepuaa 2 2
yucia KommiekcHbie uncna, 1elcTBUs HaJ KOMIUIEKCHBIMU YHCIIaMU
IIpakTHyecKoe 3aHATHE 2
JlelicTBus Ha/l KOMIUIEKCHBIMU YUCIaMHU
CamocrosiTesibHast padoTa 00y4arOIIMXCs 2
I"'eomeTpryeckoe n300pakeHue KOMIUIEKCHOTO Yncia
Pa3znen 2. KopHu, crenenn, jorapugmsol
Tema 2.1 Kopuu u crenenn | Coaep:kaHue yuedOHOTo MaTepuajia 4 2

KopHuu HaTypanpHO# CTeNeHu U3 Yuciia U UX CBOMCTBA.

CreneHu ¢ panuoHaJIbHBIM U I[CﬁCTBHTGJ'IBHBIMH MOKa3aTeIsIMH 1 UX CBOMCTBA




IIpakTnyeckune 3aHATHS

CBolicTBa KOpHEN HaTypaJIbHOM CTEIEHHU.

CrereHs ¢ PalluOHAJIbHBIM ITOKA3aTCIICM.

CreneHb ¢ IeHCTBUTEILHLIM ITOKA3aTEIIEM.

CamocTrosiTesibHasi padoTa 00yYarommMXxcst
CreneHu ¢ I[CﬁCTBHTCJIBHBIM IIOKa3aTejIeM

Tema 2.2 Jlorapudm uncna

Conep:kanue y4e0OHOro MaTepuasa

Omnpenenenue norapudma, CBONCTBA, TOXIECCTBO.

dopmyrna nepexoia K HOBOMY OCHOBAaHHUIO

IIpakTnyeckue 3aHsATHSA

[TpaBwiia aeiicTBuii ¢ torapupMamu

CamocTrosiTesibHasi padboTa 00yYarOMXcst
[IpaBuso nepexosa K HOBOMY OCHOBaHHIO

Tema 2.31IpeobpazoBanue
areOpanyecKux BhIPaKCHHH

Conep:xkanue y4eOHOro MaTepuasia

[IpeoOpa3oBanue BBIpaKEHUI: JIOrapu()MUUYECKUX,
JI0Ka3aTeIbCTBO TOXKJIECTB

CTCIICHHBIX, IIOKAa3aTCIbHbIX,

IIpakTHYeckue 3aHATHSA

VYrpouieHue BBIPaKEHUHN U JOKa3aTEIbCTBO TOXKIECTB

CamocTrosiTesibHasi padoTa 00yYaroMXxcst
ITpeoOpa3oBaHue UPPAITMOHATBHBIX BBIPAKECHHH

Pasnen 3. OCHOBBI TPUTOHOMETPHUU

Tema 3.10mnpenenenue Coaeprxanue yueOHOro MaTepuaa

TPUTOHOMETPHHCCKHX Panuannas Mepa yria, BpalarelbHoe ABHKEHNE, OCHOBHBIE TPUTOHOMETPHIECKUE
bynxumit GopMyIIBI.

CuHyc, KOCHHYC, TAHT€HC, KOTaHTEHC.

@opMyIbl IPUBEACHUS.

IIpakTHYecKkoe 3aHATHHA

[TpumeHeHre OCHOBHBIX (hOPMYJI P YIPOILIEHUH BBIPAXKESHUH.

@opMyIIbl IPUBEACHUS




CamocTrosiTesibHasi padboTa 00yYarOMXcst
@opMyIIbl IOJIOBUHHOT'O ApIryMEHTa

Tema 3.21IpeobpazoBanue | Comaep:kaHue y4eOHOro MaTepuaa

HPOCTCUIINX dopMmyJbl U UX IPUMEHEHHE TTPU TPE0OPa30BaHUU BBIPAKEHUI
TPUTOHOMETPUUYECKUX
BLIp@KEHNIL IIpakTuyeckune 3aHATHS
@opMyIbl IPUBEAEHUS JBOMHOTO yIiia, OJIOBUHHOTO yIia.
[IpeobOpazoBanue MPOCTEHIITMX TPUTOHOMETPUICCKUX BBIPAYKECHUMN.
ApKCHUHYC, apKKOCHUHYC, apPKTaHI'€HC, ApPKKOTAHT€HC.
Tema 3.Z. Pemienue Conep:xaHue yueOHOro MaTepuasa

YPaBHCHHUII ¥ HEPABEHCTB | [IpocTeiilne TPUrOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA

I[IpakTuyeckune 3aHATHS

Pemienue TpuroHOMETpUYECKUX YPAaBHEHUN U HEPABEHCTB.

CamocTosiTesibHasi padoTa 00yYarOMXxcst
PemeHne HepaBeHCTB

Pasnen 4. IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE
Tema 4.1 BzanmHoe Coaeprxanue y4eOHOTo MaTepuaa
pacnoyiokeHue NpsIMbIX U [TapannenpsHOCTh NPSIMOM U IIIOCKOCTH, MAPAIIIENBHOCTD INIOCKOCTEM.
MJIOCKOCTEH

IlepneHUKYIAPHOCTD NPSMOM U IIJIOCKOCTH.

[lepneHqUKyISp U HAKJIOHHAS

IIpakTHYecKkue 3aHATHSA

Pemenue 3agau: [TapamnenbHOCTh NPSIMOM U TIJIOCKOCTH.

[TapayienbHOCTB IIOCKOCTEH.

VYroa Mexay IpsMOH U IUIOCKOCTBIO.

Yron Mexay MIoCKOCTSIMH.

CamocrosiTesibHas paboTa 00y4arOIMXCs
TeopeMma o0 Tpex neprneHauKymnspax

Tema4d.Z2 'eomerpuueckue | Comep:kaHue y4eGHOT0 MaTepHuasia

npeoOpa3oBaHus

[TapajutenpHBIN IEPEHOC, CAMMETPHUS OTHOCUTEIIBHO IIOCKOCTH.
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POCTPAHCTBA [TapannensHoe npoekTHpoBaHue. M300pakeHue NpoCcTpaHCTBEHHBIX QUTYP.
IIpakTnyeckue 3aHsATHS
Pemrenue 3a1au Ha mocTpoeHueE.
N3o06pakeHne mpoCTpaHCTBEHHBIX (PUTYD.
CamocTrosiTesibHasi padoTa 00yYarOMXcst
I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA
Pa3nen 5. YpaBHeHHs] 1 HEPABEHCTBA
Tema 5.1Pemenue Coaeprxanue yueOHOro MaTepuaa
MppalnoOHaJILHBIX, PaBHOCHJIBHOCTH YpPaBHEHHI, HEPABEHCTB, CUCTEM. MeTOIBI pelIeHHS.
TPUTOHOMETPHUIECKHUX,
0KA3aTeNbHBIX, IIpakTnyeckune 3aHATHS
JorapupMHUUECKUX Pemenne ypaBHeHH
ypaBHEHUU

CamocTrosiTesibHasi padoTa 00yYarOMXxcst
PemreHne ypaBHeHUN.

Tema 5.2 Pemrenne

Conep:xanue y4ye0HOro MaTepuaJa.

HppallOHAIbHBIX, OCHOBHBIE IPUEMBI PELICHHUSI.
TPUTOHOMCTPUHCCKHX, WHTeprnperanus pe3ynbTaTa, YT peaqbHbIX OrpaHUICHHI.
TIOKa3aTCIbHbIX, IpakTHyecKne 3aHATHS
JorapuQpMUIECKUX
pud Pemienue HepaBeHCTB.
HEPABEHCTB
CamocTrosiTesibHasi padoTa 00yYarOMXxcst
Penienue HepaBeHCTB.
Pasznea 6. DYyHKUMH, UX CBOMCTBA U rpaduKH

Tema 6.1. O0macTb
onpeeneHus, 00JacTh
3HA4YCHUU

Conep:xanue yueOHOro MaTepuaJa.

Omnpenenenue, cBOMCTBAa (PYHKITMU: MOHOTOHHOCTh,Y€THOCTh, HEUETHOCT,
OTPaHUYEHHOCTb, IEPUOJUYHOCTD.

[TpomexxyTkH Bo3pacTaHUs U yOBIBaHUS, TOUKH SKCTPEMyMa.

CrnoxxHast GyHKIHS.

IIpakTHYeckue 3aHATHSA

HccnenoBanue ¢pynkuii. Bospactanue u yobiBanue (yHKIIUHA.

OKCTpEMYMBI.

Oo6parnbie Gpynknuu. ['paduk o6patHON QyHKIHI
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Tema 6.2.CreneHHbIE,

Conep:xanue y4ye0OHOro MaTepuaJa.

1T0Ka3aTCIILHEIC, Omnpenenenus, ux cBoicTra u rpaduku. [IpeodbpazoBanus rpaduKoB.
norapuMuIecKue u
TPUTOHOMETPUUECKHE IIpakTHYeckue 3aHATHSA
byHKIUHA [TocTpoenue rpadgukoB GyHKIHII
CamocTrosiTesibHasi padoTa 00yYarOmMXxcst
OOpatHble QyHKIMH
Paznen 7. Hauyajga MaTeMaTH4YeCKOIr0 aHAJIHN3a
Tema 7.1. Coaep:xaHue yueOHOro MarepuaJa.
[TocnenoBarenbHOCTH CrocoObl  3amaHusi, TMpeAen  IOCIeI0BAaTeIbHOCTH, OECKOHEYHO  yOBIBaroIas

reOMETPHYECKas IIPOTPECCHH.

IIpakTH4Yeckoe 3aHATHE

Brruncnenue npeaenon

CamocrosiTesibHast paboTa 00y4arOIIMXCs
I"'eomerpuueckas mporpeccust

Tema 7.z [Ipon3BonHas

Coaep:xaHue y4eOHOro MaTepuaJa.

Omnpenenenue, TeOMETPUUECKUN U (PU3NUECKHUIA CMBICI.

OcHoBHBIE GOpMYIBI U TpaBuiIa AU PepeHIIMPOBaHUST

IIpakTnyeckune 3aHATHS

[IpumeHeHne OCHOBHBIX (YOPMYIT U IPABHII

CamocrosiTesibHast padoTa 00y4arOIIMXCs
[IpuMmeneHnne npou3BOHON B MPUKIAAHBIX 3aa4ax

Tema 7.3 Ilpumenenue
MIPOU3BOAHOM K
Hccae0BaHUI0 (DYHKITUN 1
MOCTPOCHUIO TPpaUKOB

Conep:kanue y4ye0HOro MaTepuaJa.

Bropas npousBoaHas, ee reoMeTpUIecKuil 1 (PU3NYECKH CMBICIT

[TpruMeHeHre TPOU3BOTHON K UCCIIETOBAHHIO (DYHKIMI U TOCTPOCHHUIO TPaHKOB.

I[IpakTnyeckune 3aHATHS

HccnenoBanue QyHKIHMM ¢ IPUMEHEHUEM NTPOU3BOAHOM

CamocTrosiTesibHasi padoTa 00yYarOMXxcst
Haxoxaenne ckopocTu ajs mporiecca, 3aJaHnHoro Gpopmymnon

Tema 7.411epBooOpa3Has u
HHTETpaI

Conep:kanue y4e0HOro MaTepuaJa.

Onpenesnenus, CBONCTBA, OCHOBHBIE (POPMYJIBI.

®opmyna Hetotona —Jleitonuna. [lpumenenue B pusnke u reoMeTpu.
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IIpakTnyeckune 3aHATHS

MGTOI[I:I BBIYUCJICHUS UHTCTPAJIOB

CamocrosiTesibHas padoTa 00y4arOIIMXCsA
ITpuMeHeHue onpeienéHHOro HHTerpaia B Gu3nKe

Paszngea 8.

MHOrorpaHHMKu

Tema 8.1. IIpuzma

Conep:xanue yueOHOro MaTepuaJa.

Omnpenenenne MHOrorpaHHuKa. BeprmmHbl, péOpa, rpaHu MHororpaHHuka. [Ipusma.
IIpsiMasd ¥ HaKJIOHHAs NIpU3Ma.

[Mapannenenunen, ky6. Teopema Ditnepa.

IIpakTnyeckue 3aHATHS

[TocTpoeHre MHOTOTPaHHUKOB, PEIICHUE 33124

Tema 8.2 ITupamuna

Conep:kanue y4ye0HOro MaTepuaJa.

Onpenenenue. [lpaBunpHas nupamua. Y ceu€Hnas nupamuaa. Passeprka.

IIpakTHYeckoe 3aHATHE

ITocTpoenne nupamupl, peleHUe 3aaa4d

Tema 8.3 IlpaBunbHbIC
MHOT'OrpaHHUKHA

Conep:xanue yuye0OHOro MaTepuaJa.

Onpenenenue. TeTpasap, Ky0, OKTadap, 1oaeKadap, ukocasap.) [locrpoenue ceuenuit

IIpakTHyeckoe 3aHATHE

HOCTpOCHI/Ie IMMpaBUJIbHBIX MHOTOT'PAaHHUKOB

CamocTrosiTesibHasi padoTa 00yYarOmmMXxcst
Briucannsie purypsl

Paszngea 9.

TeJsia ¥ IOBEPXHOCTH BpallleHUS

Tema 9.1 Hunununp. Konyc.

CeueHue IIOCKOCTIMM.

Coaep:xaHue yueOHOro MarepuaJa.

Omnpenenenue. OcHoBanue. BricoTa, 00KOBasi MOBEPXHOCTH, OOpa3yromias, pa3BépTka.
[ToctpoeHue ceueHnnit

IIpakTHyeckoe 3aHATHE

[Toctpoenue BrMcaHHBIX QUTYD, pELICHUE 3aa4

CamocTrosiTesibHasi padoTa 00yYarOMXcst
CeueHus MIIOCKOCTAMU

Tema 9.2.111ap u chepa.

Conep:kanue y4e0HOro MaTepuaJa.
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KacarenpHas MI0CKOCTD K

Onpenenenune. [loctpoenne ceueHui

chepe.
IIpakTHYeckoe 3aHATHE
[TocTpoeHne BOUCAHHBIX (QUTYp, pELICHHUE 3aa4
CamocrosiTesibHas padoTa 00y4arOIIMXCs
Kacarenbnas k chepe
Paznen 10. N3mepenusi B reomeTpun

Tema 10.1 O6wems! puryp.

Conep:xanue y4ye0OHOro MaTepuaJa.

Onpenenenne. O0bEM U ero nuzmepenue. MurerpansHas Gpopmyna oobéma. Dopmysist
Iomay nosepxHocT. opmynsr 00bEMa.

IIpakTnyeckue 3aHsATHS

Pemrenune 3amau

CamocTrosiTesibHasi padboTa 00yYarOMXxcst
OOBeMbI T

Tema 10.2 [TogoOus Tei.

Conep:kanue y4e0HOro MaTepuaJa.

Omnpenenenne. OCHOBHBIE TEOPEMBI

IIpakTHyeckoe 3aHATHE

Pemenue 3amau

CamocrosiTesibHast paboTa 00y4arOIMXCs
ITocTpoenne mogoOHBIX GUTYp

Paszngen 11.

KoopanHatsl 1 BEeKTOPbI

Tema 11.1. [IpamoyronsHas
cucTeMa KOOpJMHAT.

Conep:xanue yueOHOro MaTepuaJa.

Onpenenenue. JlekaproBas cucreMa KoopAauHat. @opMmysia pacCTOSIHUS MEXKAY ABYMs
TOYKaMHU. Y paBHEHUE c(ephl.

IpakTuyeckune 3aHATHS

[TocTpoeHue BEKTOpOB B cUCTEME. Y paBHEHHE CEPHI.

CamocTrosiTesibHasi padoTa 00yYarOMXxcst
HaXO)I(,Z[GHI/Ie PacCCTOAHNA MCIKAY TOUKAMU

Tema 11.2 Bekrop.
Hcnonp3oBanne KOOpAUHAT

Coaep:xaHue y4eOHOro MaTepuaJa.

Onpenenenne. Monynbs BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHE BEKTOPOB.
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Y BEKTOPOB MIPH PEIICHUN

PasnoxxeHue BekTopa no HanpasieHusM. [locTpoeHne cyMMbI M pa3HOCTH BEKTOPOB

3a/1au. IIpakTHYeckne 3aHATHS 4
Pemenue 3agau. Moayns BekTopa. JleiicTBUs HaJ BeKTOpamu. Beluucienue yria
MEXy BEKTOPAMH.
CamocrosiTesibHas padoTa 00yyarouuxcst 4
JlericTBus Hal BEKTOpAMH
Bcero: 234

WN B

. —O03HAKOMHTENIbHBIN (y3HABaHHE paHee U3Y4YCHHBIX 00BEKTOB, CBOMCTB);
. —peNpOAYKTUBHBIN (BBIMOIHEHUE IESITEIBHOCTH MO 00pa3Ily, UHCTPYKIIUH WX IO/ PYKOBOJICTBOM)
. —IIPOIYKTUBHBIN (IUIAHKPOBAHKE U CAMOCTOSITEIILHOE BBITIOJTHEHHE JACATEIHOCTH, PEIICHUE TPOOIEMHBIX 3a71a4)
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3. YCJIOBMUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOU JUCIHATLIAHBI
3.1. TpeboBaHusi K MUHUMAJIbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

Peanuzanus y4eOHON OUCHMIUIMHBI TpeOyeT HaINYMS:
[l  ydeOHOro kabunera - «MaTeMaTHKH».
O6opynoBanue y4eOHOro KaOWHETa!
0  mocago4Hble MecTa MO KOJHYECTBY O0YyYaroIUXcs;
[l  paboyee MecTo TpemojaBaTess
[l  yueOHO-TUTAHHpYIOIIAs JOKYMEHTAITUS
U  pexkoMeHayemble y4eOHUKH, MUAAKTUYECKHNA M pa3AaTOYHBIA MaTepual.
TexHuueckue cpecTBa 00y4eHuUs:
U  ayauo-, BUIeo-, IpOCKIMOHHAs armnapaTtypa
U 9KpaH HaCTCHHBIN
U yueOHbIe BUICO(DUITbMBI
U  cpeactBa mporpaMMHOTo 0OyueHHs! U KOHTPOJIS 3HAHUH.
0  JeMOHCTpalMOHHBIE ITeYaTHBIC TTOCOOUS M JJEMOHCTPAIIMOHHBIE PECYPCHI B
3JIEKTPOHHOM TPE/ICTABICHUH.

3.2. UndopmannoHHoe odecrniedeHue 00yueHust

[lepeyenbp pexoMeHIyeMBIX YUeOHBIX H3AaHuil, VIHTepHET-pecypcoB, IOMOJHUTEIHHOMN
JIUTEPATypPBI

OcHOBHbIE HCTOYHHKH

1. HMamunrep, B.A. HN36panHbie BONPOCH HMH(MOPMATH3AIUH IIKOJBLHOIO MaTeMaTHYECKOTO
obpaszosanust / B.A. lanunurep ; nox pen. M.IL. Jlamuuk. - 2 usn., crepeorun. - M. : @aunra, 2011. -
150 c¢. - ISBN 978-5-9765-1159-0 ; To xe [Dnekrpomnmsiii pecypc]. - URL:
/Ibiblioclub.ru/index.php?page=book&id=83204

2. Ky3nenos, b.T. Maremaruka : yueonuk / b.T. Ky3nenos. - 2 u3n., nepepad. u gon. - M. :

IOuntu-Jana, 2015. - 719c¢. : wm., Tabn., rpad. - (Beicimee mpodeccroHanbHOoe 00Opa3oBaHUE:
DKOHOMHKA U ynpasieHue). - bubnuorp. B kH. - ISBN 5-238-00754X ; To e [DnekTpoHHbIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=114717

3. Anamutnueckas reomerpus 40< wu3g.,, ucnop. u gom. Yuebuuk mis CIIO Hayunas
nrkoJia: MOCKOBCKHM TOCynapcTBeHHbIH yHUBepcuTeT uMeHu M.B. JlomonocoBa (r.Mocksa) IlpuBanos
N.N. Hoapoduee Crpannm: 233 ISBN: 978-5-9916-877412P11d YMO CIIO 2016.

4. MaremaTnka B HSKOHOMHKe [DnekTpoHHbIH pecypc] : ydeOHuK / A.C. COlOJOBHUKOB,

B.A. bab6aiines, A.B. bpaunos, WU.I'. [llannpa. - 3 u3a., nepepad. u jgomn. - . OUHAHCH W CTATUCTHKA,
2013. -Y. 2. Matemaruueckuii ananus. - URL: http://biblioclub.ru/index.php?page=book&id=220237
5. MaremaTnka B SKOHOMHKe [DnekTpoHHbIH pecypc] : ydeOHuK / A.C. ColOJOBHHUKOB,
B.A. Ba06aiinies, A.B. bpawnos, W.I'. lllanapa. - 3< u3a., nepepad. u gom. - M. : ®UHAHCHI ¥ CTATUCTHKA,
2013. -Y. 1. Jluneiinas anreOpa, aHaJUTHYECKas TEOMETPHUS U JUHEHHOEe mporpamMupoBanue. - URL:
http://biblioclub.ru/index.php?page=book&id=220236

6. lesanmuua, O.4. Hayana matemarndyeckoro ananmmsa . ydeonoe mocobue / O.4. llleBanguna,

E.B. CtpenkoBa ; MunuctepcTBo 00pa3oBanusi u Hayku Poccuiickoit denepanuu, Ypansckuid GpenepanbHbIid
yHuBepcuteT uMeHu nepsoro Ilpesmpenta Poccum b. H. Ensnuna ; Hayw. pen. B.T. HleBanaun. -
Exarepun0Oypr : UsnatenbctBo Ypanbckoro yausepcurera, 2014, - 10Cc. - bubmuorp. B ku. - ISBN 978-5-
7996-1191-0 To xe [Dnexrponusiii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=276483

7. COOpHHMK 3aJaHWi K THUIOBBIM pacdyeTaM H KOHTPOJBHBIM padoTaM IO MaTeMaTHYECKUM
JUCHHILIHHAM . yaeOHoe mocobue / A.A. Adonun, T.A. boxapesa, M.I1. bopoauukwuii u ap. ; MUHHCTEPCTBO




obpazoBanusi u Hayku Poccuiickoii ®enpepanuu, TexHomormdeckuid HMHCTUTYT DenepanbHOro
rOCyIapCTBEHHOTO 00pa30BaTENBHOTO YUPEKICHHUS BBEICIIETO NpodeccHoHaabHOro oOpasoBaHus «HOXHBIN
benepanbubil yauBepcuter» ; ri1. pea. AWM. Cyxunos. - Poctos-u/]] : U3narensctBo HOkHOTO (hemepanbHOro
yauBepcuteta, 2009. -U. 1. - 544c. : un. - 6ubnuorp. c: C. 540. - ISBN 978-5-9275-0666-8 To xe
[DnexTponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=240966

8. [Iporacos, KO.M. Jlunelinas anreOpa W aHATUTUYECKAs TEOMETPUS: KypC JCKIUH IS CTyIEHTOB
3aounoro otraenenus / FO.M. IIporacos. - M. : ®nunra, 2012. - 168c. - ISBN 978-5-9765-0956-6 To xe
[DnexTponnsiit pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=115117

9. Teopuss BepOSATHOCTEH M MaTeMaTH4ecKas CTaTUCTHKa . ydeObnoe mocobue / B.C. MxwurapsH,
E.B. Acradbera, 10.H. Muponkuna, JI.U. Tpomus ; nox pea. B.C. MxurapsiHa. - 2< u3a., nepepad. u jgom. -
M. : MockoBCKH (PUHAHCOBO-TIPOMBINIUICHHBIN yHUBepcuTeT «Cuneprus», 2013. - 336c. : tabmn., cxemsl -
(YuuBepcuretckass cepusi). - ISBN 978-5-4257-0106-0 ;To xe [Onekrponusiii pecypc]. - URL:
{/biblioclub.ru/index.php?page=book&id=252964

10. Acramosa, .B. T'eomeTpus u Tomojorus : yueoHo-meroanueckuii kommiekc / M.B. Acraimosa,

B.A. Hukumikus. - 4 u3j., ucnp. u jom. - M. : EBpasuiickuii otkpeiTeiii nHCTHTYT, 2011, - 258. - ISBN
978-5-374-00489-2To xe [Dnexrpounsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=90953
11. Conran, TI'.'H. Teomerpus mias camonoarotoBku: 9-if kjacc : mocoOuWe Juisi ydammxcs

yupexxaeHuit oomero cpeanero obpasosanus / I.H. Conran, A.E. Contan. - Munck : Beimmiimas mkosa,
2014. - 88 c. : um - ISBN 978-985-06-2153-5 ;To xe [Dmexrponusiii pecypc]. - URL:
{Ibiblioclub.ru/index.php?page=book&id=448289

12. Hukonosa, H.B. Kpartkuii kypc anreOpbl ¥ T€OMETPUH. IPUMEPHI, 3a7add, TECTHl . yueOHOe

mocobue / H.B. Hukonora, H.H. I'asu3osa, I'.A. HukoHoBa ; MunuctepcTBOo 00pa3oBanus u Hayku Poccun,
denepanbHOE TOCYNapCTBEHHOE OIOKETHOE 00pa3oBaTENIbHOE YUPEKICHHUE BBICIIETO MPO(ECCHOHATHLHOTO
obpazoBanms «KazaHCKuil HaIMOHANBHBIA HCCIEAOBATENBCKIA TEXHOJIOTHIECKUNA YHUBEpCHUTET». - Ka3aHsb :
MzparensctBo KHUTY, 2014. - 100c. : un. - bubnuorp. B kH. - ISBN 978-5-7882-1711-6 To xe
[DnexTponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=428767

13. OcHoBel reomerpun : yuebuoe mocobue / A.C.Bopcskos, B.B. Tkau, B.A. JlonymaHckui,

C.B. MakeeB ; MunuctepctBo ooOpa3zoBanusa u Hayku PO, ®I'BOY BIIO «Boponexckuil rocyaapcTBeHHbIN
YHUBEPCUTET WHXKEHEPHBIX TexHomoruii» ; Hayd. pen. A.C. bopcskoB. - Boponex : Boponexckuit
roCyJapCTBEHHBIH YHUBEPCUTET WHKEHEpHBIX TexHomorui, 2013. - 10C. : min. - ISBN 978-5-89448-999-5 ;
To xe [Dnextponusrii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=255930
JomosiHuTENBbHAS JJUTEPATYpa:
1.Croiinosa, JI. I1. Maremaruka. [Tekcr] : yueOnuk / JL.II. CroitnoBa. — 2 usn.,
nepepad. U mon. —M. : Akanemus, 2012 — 464.
2. ®unumonoBa, E. B. Maremarkua u unpopmatuka. [Tekcr] : yueOnuk / E.B.
®dunumonoBa. — 3¢ u3a. —M. : JlamkoB u Ko,2010. — 48Q.
3. Bunorpagos, 0. H. Marematkna u wundopmatuka. [Tekcr] : yueOnuk / IO.H,
Bunorpanos, A.W. 'omomna, B.1. Tlotanos [u ap.] ; - 4 u3n., crep. —M. : Akagemus,2011. — 272

HNHTepHeT-pecypcesl:

1. DuaekTpoHHO-OMOIHOTEYHAs CHCTeMa «Y HUBEPCUTETCKas OMOanoTeka oHaanu» //
www.biblioclub.ru/
2. Unadopmanmonnas cuctema "EnMHOE OKHO JIOCTyrma K 00pa3oBaTeIbHBIM

pecypcam": http://window.edu.ru/.
3.  ®exnepanbhsiii mopran "Poccuiickoe oopazosanue”: http://www.edu.ru/.

HNudopmanuonHoe odecrnedeHne JUCHUNINHBI
[TepedeHn 27IeKTPOHHBIX HHPOPMAIIMOHHBIX PECYPCOB 00ECTICUNBAIONINX BHEIPCHUE

HNHHOBAILIMOHHBIX METOJOB U3YUYCHUS JUCHUIIIMHBIL.

CnpaBo4yHO-NIPaBOBbIE CHCTEMbI
1.Tapant
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I[IporpammHoe odecnieueHmne

IIporpamMHoe obecnieueHne Tun 110
Mozilla Firefox WuTepHet Opaysep
Chrome Uutepuer Opaysep
Eset AHTHBHpYC
7Zip ApxuBarop
Windows Omnep cucrema
Microsoft Word 2016 Odmc
Microsoft Excel 2016 Odmc
CalcExcess MaTeMaThKa

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU
JANCHUITINHBI

KoHTposib M oOmEHKa pe3yabTaTOB OCBOCHMS

y‘IGGHOfI AUCHUIINIMHBL  OCYIICCTBIIACTCA

MpenojiaBaTesieM B TMPOIECCE MPOBEACHUA NPAKTHUYECKUX 3aHSITHH, TECTHUPOBAHUSA, a TaKKe
BBITIOJTHEHUS O0yYarOIIMMICS HHIMBUYaTbHBIX 3aaHU, TPOEKTOB, HCCIETOBAHUM.

Pe3yabTaTnl 00yyeHus
(ocBOEHHBIE YMEHHSs1, YCBOEHHbIE 3HAHNS)

®opMbI U MeTOAbI KOHTPOJISl ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

YMenus.

IIpoBOIUTE  TOXKIACCTBEHHBIE MPEOOpPa3OBaHUS  BBIPAKEHUH,
COJZIEpXKAINX CTEICHHBIE, TOKa3aTeNbHbIC, JIOTapu(OMUIECKHE U
TPUTOHOMETPHUYECKHE (PYHKIUH.

Pemienne ympaxuenuid Ha ypoke. I[Ipaktuueckue
paboThI

Crpoutb rpaduku CTENIEHHOH, MoKa3aTelbHOH,
JIOTapUPMHUYECKON U TPUTOHOMETPHUYCCKIX (PYHKIIUH.

OrneHka 3HaHWK TPHA BBITIOJHEHUH IPAKTHYECKUX
pabor. OneHkKa B XOJE€ YCTHOrO M IHCHBMCHHOTO
ompoca.

Pemarts HpOCTeﬁIHPIe YpaBHCHHSA W HCPABCHCTBA, COACPpIKAIIUC

OHGHKa 3HAHUU IpyA BBIMIOJHCHHUU TPAKTUYCCKUX

CTCTICHHEIC, MoKa3aTebHEIC, JOTapUPMHUYCCKHIEC u | pabot. KonTpompHast paboTa. OreHka B XoJ1e
TPUTOHOMETPUYECKHE (PYHKIIUH. YCTHOTO W MACBMEHHOTO OTPOCa.
OrneHKa 3HAHWWA TPU BBITOJIHCHUHM INPAKTHYECKUX
W3o0paxxkath TeoMmeTpuyeckne (QUIYypBl Ha  UYEpTEXE W
o pabor. OneHka B XOJ€ YCTHOTO M INHCHMECHHOTO
MPOU3BOIUTH MPOCTEUIIINE TOCTPOCHHUS Ha TUIOCKOCTH.
orpoca.
OrleHKa 3HAHWI MPU BBINOJHEHHH HPAKTHYECKUX
BhImonHATh  Olepald  HaJX  BEKTOpaMH M I[OJb30BAThCS
o » pabot. OmeHka B XOJ€ YCTHOTO W MHCHMEHHOTO
CBOMCTBaMH 3TUX OIEepalnii.
orpoca.
3HaHus:
OrileHKa 3HAHWI MPU BBIOJHEHHH HPAKTHYECKUX
CaoticTBa apr(PMETHIECKOTO KOPHS HATYypaIbHOHN CTETICHH. pabotr. OmeHka B XOJe YCTHOTO W THUCHMEHHOTO
orpoca.
OrileHKa 3HAHWI MPU BBIMOJHEHHH HPAKTHYECKUX
CBOIICTBA CTENECHH C PAIL[MOHATIBHBIM [TOKA3aTEICM. pabor. OlueHka B XOA€ YCTHOTO U MHUCBMEHHOTO
ormpoca.
. OrneHKa 3HAHWWA TPU BBITIOJIHCHUHM NPAKTHYECKUX
CpoiictBa  jorapuMoB ¥  OCHOBHOE Jorapudmuyeckoe
pabor. OneHka B XOJE€ YCTHOTO M INHCHBMCHHOTO
TOXKIECTBO.
ormpoca.
OrneHKa 3HAHWWA TPU BBITIOJIHCHUHM TNPAKTHYECKUX
OCHOBHBIC TPUTOHOMETPHUUCCKUE (POPMYIIBI. pabor. OneHka B XOJE€ YCTHOTO M INHCHBMECHHOTO
ormpoca.
OrneHKka 3HAHWW TPHU BBITOJIHCHUHM INPAKTHYECKUX
Tabmuia mMpoU3BOIHBIX AIEMEHTAPHBIX (PYHKITHA. pabotr. OmeHka B XOJ€ YCTHOTO W MHUCHMEHHOTO
orpoca.
AKCHOMBI CTEpEOMETPHUH. OrleHKa 3HAHWI MPU BBINOJHEHHH HPAKTHYECKUX

pabot. OmeHka B XOJ€ YCTHOTO W MHCHMEHHOTO
ompoca.
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ITPHIIOKEHHUE 2. @opma eHympeHHell peyeH3uu Ha padouyro npozpammy yueonoi

OUCUUNTUHDL
HauMeHOBaHHE 00pa30BaTENILHOI OpraHU3aluK
PeuneH3us Ha pabGouyw nmporpamMmy
Y4eOHOW AMCIUIJMHBI
(B cTpyKType MpOrpaMMBI TIOTOTOBKH CIIEIIHAIHCTOB CPEIHETO 3BEHA)
OO0mue cBeeHUs
1. ®amunus Umst OtuectBo paspaboTunka (pazpabomyuros) IporpaMMbl TUCIATLTHHEL
2. Koz v HaMeHOBaHUE CHEeHUATbHOCTH
3. naekc 1 HAMMEHOBAaHUE AUCLIMIUINHBI
4. Koau4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI:
MakcumaibHOe KOJUYECTBO YacoB HA TUCHUNIHHY: | uac.:
- o0sa3aTenbHasi yueOHasi HATPY3KA CTYACHTOB _ | Yac., B TOM 4HCIC:
00vem epemenu obsizamenvrou yacmu [IIICC3 | | uac.
o0bvem epemenu eapuamusnou yacmu INIICC3 | | uac.
1ab0paTOpHbIE 3aHATHSL | | 4ac.
MPAKTHYCCKHE 3aHATHS | | 4ac.
KypcoBast pabota (npoekt) (eciu npedycmompeno) | | yac.
- caMocTosiTe1bHasi padora ctynedToB | _ | Yac.
5. ®amuims Umst OTyecTBO, HAMMEHOBAHHE I0JI’KHOCTH pPelleH3eHTa
OneHKa coiep:KaHus U CTPYKTYPBI NPOrpaMMbl YUeOHOI TMCIMILIHHbI
Ouenka
Komnnexcnasn oueHka npozpammsl OUCYUNRTIUHBbL
6 bannax
Makc. 6aaa
1. OueHka KOMIUIEKTHOCTH U 0()OPMIIEHHS IPOTPAMMBbI JHCIHHUILTHHBI 10 =0.254
3 — 3

1.1 TUTYABHBIN JUCT COAEPKUT HHPOPMALIHIO:

" uyesas Cmopoua.

- HauMEHOBAaHHUE OpraHa ynpasiieHHs 00pa3oBaHKEM;

- HaUMEHOBaHHE 00pa30BaTENbHON OpraHU3ALNUH;

- HWHAEKC U HAUMCHOBaHHE y4eOHOH MucHUIUINHEI (0 y4eOHOMY IUTaHy);
- KOJ M HaUMCHOBaHHE CIICUHATbHOCTH (podeccui)

- YKpyIHEHHas IpyIma cheuanbHocTed (mpodeccuii)

- KBaIU(UKAIUA BBHITYCKHHUKA

- roj pa3paboTKu;

" 000pomHAA COPOHQ.

- CBEICHHMS O COIVIACOBAaHUHU IMPOrpaMMbl JUCLMIUIMHBI IMKJIOBOH KOMHCCHUEH U
pemeHnH 00 YTBEPKACHUH TIPOTPAMMEI,

- CBeICHHSA O HOPMATHBHBIX JOKyMEHTaX, Ha OCHOBAHHH KOTOPBIX pa3pabaTsIBanach

[porpamMma;
- CBEJCHHUSA O Pa3pabOTUMKAX U PEICH3CHTaX

1.2 Bce pasgensl mporpaMmbl  IMCUUIUIMHBL  NMPeACTABJ€Hbl M BBINMOJHEHbI 110
yCTaHOBJIeHHO# dopme

1.3 Hymepamnuu ctpannn B «ColepikaHMU» COOTBETCTBYeT pa3MellleHHI0 pa3ieioB
NMPOrpaMMbl AU CHUIIHHBI

1.4 OdopmaeHue TporpaMMbl JUCIUTUTHHBI COOTBETCTBYET YCTaHOBICHHBIM TPEOOBaHUSIM
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HToroBulii 62,171

2. Ouenka pazaeia 1 «JlacmopT mporpaMMbl y4e0HOH IUCIUIIHHBI

Makec. 0a71a
1,0=0,254

21

Hynkr 1.1 «O61acTh NPUMEHEHHS] MPOTPAMMBI» COJICPKUT MPABIIEHYIO HHPOPMAIIHIO
0 mnpuHamiexkHocTd mnporpammbl guctumiuHel Kk [IIICC3 no coenuansHOCTH U
YKPYIHEHHOW TpyMIe CHeUUaTbHOCTEH, BO3MOXKHOCTH HCIIOJIB30BAHUSA MPOTrpaMMbl B
JTOTIOJTHUTEHHOM NMPO(ecCHOHATLHOM 00pa30BaHUK U MPO(ECCHOHATEHOM 00yUYCHHUU.

2.2

B mynkre 1.2 MecT0 NHCOMIUIAHBI B CTPYKTYpe MNPOTPaMMbl MOATOTOBKH
CIEeNUATUCTOB  CpeAHEro 3BeHAa» IMPaBWIbHO  YKAa3bIBAETCsl  MPUHAIJIECHKHOCTH
JIICIUILIMHBL K 00s13aTelIbHOM n/iiii BapuaTuBHOM yactH yuebHoro rukia [TTICC3.

2.3

Mynkr 1.3 dlean ¥ 3apa4n AUCHHMIUIMHBI — TPe0OBaHUS K Pe3yJIbTaTaM OCBOEHHUS
AUCHHUILIMHBI» CONEPXKUT 00sA3aTeNbHbIC TPEOOBAaHMS K YMCHUSIM M 3HAHUSIM B HOJHOM
cootBerctBu ¢ ®I'OC CIIO mo cHenwanbHOCTH M JOTIOJIHHUTEIbHBIE TpeOOBaHUS K
YMCHUSM W 3HAaHHSIM, YCTAHOBJICHHBIC KOJUICIDKEM K BBIMYCKHHKaM (BapuHaTHBHAs 4acTb
IITICC3)

2.4

Hynkr 1.4 &KosnyecTBO 4YacoB Ha OCBOeHHe padoyeld mporpaMmbl Yy4eOHO¥
AUCHMIUIMHBI»  YCTaHaBIMBaeT pacmpeieieHrne obmero o0bemMa BpeMEHH Ha
00s13aTENIbHYIO ayTUTOPHYIO Y4eOHYI0 Harpy3Ky OOydYalomerocsi m CaMOCTOSITEIbHYIO
paboTy 00y4aromerocs B HOJHOM COOTBETCTBHU C YUCOHBIM ITAHOM

HToroBulii 02,11

3. Onenka paszea 2 «CTPYKTypa H coep:kaHue Y4eOHOH AHCIUIIINHBI»

Makec. 0a71a
1,0 =0,2@5

3.1

Tabauna 2.1 «<O0beM IHCHUNJIMHBI M BUAbI Y4eOHOH PadoThI» COIEPKHUT I10YacCOBOE
pacrpezaeneHie BHIOB yueOHOW paboThl 00yd4aromierocst B COOTBETCTBUHM C (OPMOH H
MIOJIHOCTBIO COBIAZAeT C KOJMYECTBOM YacoB, YCTAHOBJICHHBIM Y4YEOHBIM IUIAHOM IIO
crenuanbHoCcTH; (opmMa HTOrOBOH  (MPOMEXYTOYHOH  aTTeCTalMH) YKa3bIBAaeTCs
IIPAaBUIBHO

3.2

Tabanma 2.2 deMaTHyecKHii IVIaH U cofep:KaHue Y4eOHOIl TUCHUILINHBD> COCTaBJICH B
TIOJIHOM COOTBETCTBHHU C (DOPMOH; 0OBEM HacoB 110 BHIAM y4eOHOH paboThl 0OyYaroIIMXcs B
TacropTe mporpaMmel 1 Tabiumax 2.1, 2.2copnamaer

3.3

ObecrieanBaeTCst JOTHYECKast MTOCIEI0BATEIBHOCTD, YeTKOCTh B HAMMEHOBAHUH Pa3IeiioB
U TeM NPOTPaMMEl, COJAEpKaHWE YUEeOHOTO MaTepHaja COOTBETCTBYET TpPEOOBaHHIM
®I'OC ® [JONMONHUTEIBHBIM TpPEOOBAaHWAM K YMEHUSM ¥ 3HAHHUAM, YIUTHIBACT
COBPEMEHHOE COCTOSIHHE HAyKW W TPOM3BOJICTBA; YPOBHH OCBOCHHSA TUIAKTHICCKHUX
€IMHUI] 0003HAYAIOTCS JUIAKTHYECKH IIeJIeCO00pa3HO; BapHaTHUBHAS YaCTh COACPIKAHH
IIPOTPaMMBI BBIAETISICTCS. KYPCHBOM

3.4

VYkassIBaeTCs MOPAAKOBAs [MOCIEN0BATEILHOCTD Ja00PATOPHBIX M MIPAKTHYECKHUX 3aHATHHA;
TEMaTHKa JTa0OPATOPHBIX M MPAKTHYECKUX 3aHITHH, KypcoBOro mpoekra (paboter) (npu
Hanuyuy) — YYUTBIBAET  YCJIOBHs — Oymymiedl  mpo()eCCHOHANBbHOW  JESTEbHOCTH
00yyaromuxcs;

3.5

Buabl ¥ TemarMka CaMOCTOSITEJIFHOM pabOThl  OOYYaloOIIMXCS CHOCOOCTBYET —HX
TBOPYECKOMY pa3BUTHIO, COOTBETCTBYET LEJISM W 3aJadyaM OCBOCHHS Y4eOHOM
JIICLUIIIMHB

HToroBulii 02171

4. Ouenka pa3znena 3 <Y cI0BHs peaju3auy NPOrpaMMbl THCHUILIHHBI»

Makec. 6aa
1,0 =0,254

4.1

Iyaxkr 3.1 d'peGoBanusi K MHHAMAJbHOMY  MaTepHAJbHO-TEXHHYECKOMY
00eCIIeYeHHI0» COJICP)KUT T[CPEYCHb YUCOHBIX TMOMCIICHHHA H CpPEACTB OOydYCHHs,
HE0O0XOJUMBIX JUTSl pealn3aliy IPOTPaMMBbl JUCIIUILINHEL.

4.2

[lepeunciaennoe 000pyIOBaHUE SIBISETCS JOCTATOYHBIM ISl TIPOBEACHHS Ta00PATOPHBIX H
MIPAKTUIECKHUX 3aHATHH, IPEIYCMOTPEHHBIX MPOTPaMMOH THCITAIIIIIHEI

4.3

Hyukr 3.2 dAudopmanuonHoe odecrevyeHne OOYYEHHsS]» COICPKHUT IICPCUCHD
MIEYATHBIX U DJICKTPOHHBIX M3JaHU OCHOBHOW W JOIOJHUTEIBHON ydeOHOW JHUTEepaTyphl
10 JUCIUIUINHE

4.4

[TepedeHs peKOMEHIYEMBIX YUSOHBIX M3IaHUH, JOTIOTHUTEIHLHON TUTepaTyphl. IHTEpHET-
pecypcoB odopmiaeH B coorBercTBUH ¢ TpeboBammsmu I['OCT P 7.0.5-2008
«bubnmorpadudeckas cceuika. O0mMe TpeOOBaHUS U NMPaBUIa 0)OPMIICHHSY.

HToroswlii 02711

5. Onenka pazzeia 4 «KoHTpoJIb M OLIEHKA Pe3yJbTaTOB 0CBOCHHUS
AMCIMINIMHBD)

Makc. 0aJ1a
1,0 =0,254

5.1

HanmeHOBaHMS yMEHUI M 3HAHWI MIOJHOCTHIO COBIAIAIOT C yKasaHHbIMHK B 11. 1.3 dlenu u
3a[a9i TUCIUIIINHEI — TPeOOBAHUS K PE3yNbTaTaM OCBOCHHS AUCIUTUINHB
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5.2 [lepeyeHb GopM U METOJOB KOHTPOJISI U OI[CHKH KOHKPETH3UPOBAH C YYETOM CIICIU(PHUKH
00yUeHUSI IO TUCIUTUTHHE

5.3 Yka3zanHble ()OPMBI U METOJIbI KOHTPOJIS U OLICHKY OTBEYAIOT MPUHIIMIIAM IIPOYKTHBHOTO
00yJICeHHS

54 Kowmrekec ¢opM M MeTOMOB KOHTPOJS W OIGHKH O0pa3yeT CHUCTEMY ITOCTOBEPHOW H

00BEKTUBHOU JUArHOCTUKHU PE3YJIBTATOB OCBOCHUA TUCIUTIIIMHBI

HToroBwlii 0211

O61ee 3aki0uenne (6b10pams HYIHCHOE):

HporpaMMa JUCHUITIIMHBI MOXET OBITH PEKOMCHA0OBAaHA K YTBECPKACHUTIO
HporpaMMy JUCHUIIIIMHBI CJICAYCT PEKOMEHAOBATH K I[Opa60TKe
IIporpamMmy JUCHUIIIIMHBI CIIETyET PEKOMEHA0BATh K OTKJIOHCHHUIO

Pexomennauuu no 1opaéorke padoyeil mporpaMMspl y4eO0HOM TUCIUNIUHBL:

Mara: « » 20r.
Penenzent/sKkcrepr: /
noonuco H.0. @amunusn
C OLEHKOI, HTOTOBBIM 3aKIIIOUEHHEM M PEKOMEHIAUAME 03HAKOMJIEH (bI):
/
noonuco HU.0. @amunusn
/
noonuce H.0. Gamunus
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