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1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbI  CTaHOapT Bbiclero obpasoBaHua —
OakanaBpuat no HanpasneHuto noarotoBkn 21.03.03 [eopge3nsa M OuCTaHUMOHHOE 30HAUPOBAHUE,
YTBEPXAEHHBIN NpukazoMm MuHuctepcTea obpasoBaHus n Haykm ot 12.08.2020 r. Ne 972;

- OCHOBHasa npodeccrmoHanbHas obpasoBaTenbHas nporpamMa noaroToBku ©OakanasBpa, no
HanpasneHuto 21.03.03 Neogesunsa u oUCTaHLMOHHOE 30HANPOBaHUE, HanpaBneHHOCTb (Npoduns) Feonesus
W AUCTaHLMOHHOE 30HAMPOBAHME.

1.2 CtaTtyc AMcuMnnuHbl B y4eGHOM nnaHe:
- OTHocuTCSA K 6aszoBon YacTn 6noka 1 «ducumnnunely OMOIT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust.

1.3 B pabouyto nporpamMmy AUCUMNIUHBI B YCTaHOBMEHHOM nopsiake MOryT OblTb BHECEHbI
M3MEHEHNsT W [OMOSIHEHMS, OCYLeCTBNsAeMble B paMKax [MfaHOBOIO €XerogHoro M CUTyaTUBHOIMO
COBEepLUEHCTBOBaHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOFTMYECKUE U COAEPXATEJIbHO-METOOUYECKUE B3AUMOCBA3U ANCLUUMNIINHDbI
C APyrmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron

2.1 Mpouecc M3yvyeHUss AUCUMNIUHBI B LIENIOM HanpaeneH Ha noAroToBKy obydarollerocsi K
peweHntio  3agady  npodeccuoHanbHOW  OeATEeNbHOCTU  CredywlumMx  TUMOB:  TEXHOMOTMMYEecKun,
npeoycMoTpeHHbIX  dedepanbHbiM — rOCydapcTBeHHbIM — obpasoBaTernbHbIM — CTAaHOApPTOM  BbICLLEro

obpaszoBaHusa (PrOC BO) no HanpaBneHuio nogrotoBku, a Takke OIMOI BO yHuBepcuteTa, B pamkax
KOTOpOW Npenofaétcsa AaHHas AUCLMMNMHA.

Llenb AvcuMnAuHbI: n3yvyeHne yHOaMeHTanbHbIX MOHATUA U METOOOB JIMHEWHOW M BEKTOPHOM
anrebpbl, aHanNUTUYECKON reoMeTpum, MaTeMaTU4EeCcKoro aHanm3a; 0CBOeHMEe OCHOBHbIX NMPMEMOB peLLeHns
npakTU4ecknx 3agad no tTemMam AUCUUNIUHBI, YMEHUS UCMONb3oBaTh MaTemMaTU4eckme MeTofbl U OCHOBbI
MaTemMaTU4ecKkoro MOoAenMpoBaHns B NPakTU4ECKOMN AesATerbHOCTU, B pelleHuu 3agad npodeccroHarnbHom
OesATernbHOCTH.

2.2 MNepeyeHb KomneTeHuun opmupyemMbix B pe3ynbTaTe OCBOEHUS Y4yeOHOWM
OAUCUUNIIUHDI:
B pesynbrate O0CBOEHWs OUCLUNMAMHBI  oOyyalwowmMncs JormkeH obnagatb  cnegylowmmm
KOMNEeTEeHUNAMU:
KomneTteHuuu, .
Koa n KoMnoHeHTbl KOMNeTeHUUH,
B d)opMMpraval HauMeHOBaHue dopmupyemMbie B paMmkax AaHHOW AUCLUNINHDI
KOTOpbIX 3a4eMCcTBOBaHa _
AMCLANIMHA WHAMKaTopa (kak oXXMaaeMmbln pe3ynbTaT ee 0OCBOEHUS)
DOCTUXKEHUN
Kon HavMeHoBaHue KOMMNeTeHLun 3HaTb U NOHUMaTb ymeTb Aenare BNAAeTL Hasbikam
(oencTBoBaTb) (MMeTb HaBblkKW)
1 2 3 4
O6uwenpodeccuoHanbHble KOMNEeTEHLMN
OrlK-1 CnocobeH Ma-lonk-1 3HaeT OCHOBHbIE | YMeeT npuMeHaTb | BnageeT HaBblkamu
pewaTtb 3agauun | Ymeet pewaTb | 3aKOHbl  pa3fdernoB | OCHOBHbIE  3aKOHbI | UCMOMb30BaHUS
npogeccrmoHaneH | NpodeccMoHarnbHble | MaTeMaTUKU: pasgenos MaTeMaTU4eCKNX
O [esTenbHOCTM | 3agauu, NMHENHOW anrebpbl | MaTeMaTuKu: 3aKOHOB, MeTOodoB
npuMeHsst aHanuanpoBaTb M aHanuTU4eckoW | NuHeWnHown anrebpbl | pas3aenos
MaTtemMaTuyeckne | MaTeMaTUYeCKyHo reoMmeTpuu, M aHanuMTUYEeCKOW | MaTemMaTuKu:
n WH(OopMaLuo no | BBeAeHue B | reomeTpuu, NHeHoW anrebpbl
€CTECTBEHHOHAY4Y | MaTemaTu4ecKon MaTeMaTuyeckuii MaTeMaTU4YeCKOro M aHanuMTU4eckom
Hble 3HaHUsi o6paboTke aHanus, aHanu3  (byHKUMKM | reomeTpun, ,
pesynbTaToB anddepeHumnanbHO | HECKOMBKMX BBEJEHUE B
reofe3nyeckmnx € W VHTerparnbHoe | NepemMeHHbIX, MaTeMaTnyeckui
U3MepeHUN Ha | ncuyncnexue Teopus aHanus,
OCHoOBE 3HaHUA | PyHKUMN ofdHon | andppepeHumansHbl | anddepeHumansbHo
pasgenos nepemMeHHoMN, X YpaBHEHWA U | € W uHTerpanbHoe

'B cryqae ecnu ducyunnuHa sisnsemcs: oucyuriiuHoU o ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K OucyurniiuHam ro ebibopy;
- Aensiemcsi obs13amersibHoU Orisi U3y4eHusi, ecriu 8bibpaHa obydarowumcs.
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MaTeMaTuKu dyHKUMN Teopun psAoB) ANS | UCHMCHEHWe
(cbyHKUMNM HECKOJTbKMNX peLleHus OYHKLMM OfHOM
HECKOINbKNX nepemMeHHbIX, CTaHAapTHbIX nepemMeHHoMN,
nepemMeHHbIX, Teopus npodeccuoHarnbHbl | PyHKLMK
Teopusi anddepeHumanbHbl | X 3agad Nno | HECKONbKMUX
anddepeHumansbHbl | X ypaBHEHMA U | MaTeMaTuyeckown NnepemMeHHbIX,
X  ypaBHeHW n | Teopun pspos, | o6paboTke Teopus
Teopun psAoB), | cuctemy pesynsTaTos anddepeHumnansHbl
MOXEeT UCMONb30BaTb | MaTeMaTUYeCcKnx reofe3nyecknx X  YpaBHEHUA 1
crneuyanuaMpoBaHHbl | 3HaHWNA, MeToAbl, | NU3MEepPEHNH, Teopun psgoB And
e 3HaHust | Heobxoaumble Ans | BoibMpaTb  MeTon | pelueHus
dbyHOaMeHTanbHbIX aHanu3a 3ajad B | aHanusa  AaHHbIX | CTaHZapTHbIX
pasgenos npodgpeccmoHanbHoW | nog KOHKPETHY0 | npodpeccrmoHanbHbl
Knaccuyeckom N | OesaTenbHOCTM. NpVKNagHyto X 3agav no
OCHOBHOMN OU3KKN, 1 3agjadvy, BblIOeNATb | MareMaTuyeckom
OCYLLEeCTBNATb MaTemaTU4ecKuim obpaboTke
npodeccroHarnbHyH acnekT M3y4yaemoro | pesynbTaToB
[EeATENbHOCTb B o6bekTa, reofe3anyeckux
COOTBETCTBUM c NPUMEHSITb CUCTEMY | U3MEPEHUIA,
npoBeAeHHbIM MaTeMaTU4YecKnx npvemamu
aHanu3om. 3HaHWUN Ans | ncnonb3oBaHUs
aHanu3a v pelleHus | mateMaTuyeckomn
3agaq B | CUMBOMUKM ans
npodeccrMoHanbHOM | BblpaXKeHus
OeATenbLHOCTW. KONMNYECTBEHHbBIX U
KayeCTBEHHbIX
OTHOLLEHUI
00OBbEKTOB,
npoBefeHns
o6ocHoBaHus
peLueHuni 3agaqv,
CBSA3aHHbIX c
npodeccroHansHom
OeATenbHOCTbIO  C
MCMornb30BaHNEM
MaTeMaTU4Yeckux
MeToa0B "
npvemoB.




2.3 OnucaHue nokasaTtesied, KPUTEPUEB U LUKaJ OLEHMBAHUA B paMKaxX AUCLUNJIUHbI

YpOBHM CHOPMUPOBAHHOCTM KOMMETEHLNIN
KOMMeTeHuuns He . - .
MVUHVUManbHbIN cpeaHui BbICOKUI
ccopmmnpoBaHra
OLueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHKa «Xxopowo» OueHka «omnu4yHo»
«HeydoeriemeopumernbHo» | «yd0eremeopumesibHO»
XapakTepuctmka ccpopMUPOBAHHOCTI KOMMNETEHLIMM
Kon MoxasaTens KomneTteHuus B nonHom CdopmmnpoBaHHOCTb CdopmmpoBaHHOCTb CdopmrpoBaHHOCTb dopMbl 1
WHpekc n mepe He cdhopMmnpoBaHa. KoMMeTeHumn KoMneTeHuun B KOMNeTeHLMM cpeacTea
Ha3BaNMG vHAvKkaTopa VHpmnkaTops! OueHMBaHNA — MmetoLmxcs 3HaHNiA, COOTBETCTBYET Lieriom MOJSIHOCTbIO KOHTPONS
KkomneTeHuun | FOCTVOKEHWN koMneTeHun 3HaHUA, yMeHus, YMEHUI 1 HaBbIKOB MUHUMAnNbHbBIM cooTBeTCTBYET COOTBETCTBYET hopMUpPOBaHMS
KOMneTeHLm HaBbIkM (BNafeHVs) | penocratouHo ans TpeGoBaHUAM. TpeGoBaHUsM. TpeGoBaHUsM. KOMMETeHLMI
peLUeHns NpakTUYecKnx VimetoLumxcs 3HaHWI, MmetoLmxcst 3HaHui, NmetoLumxcs 3HaHWUI,
(npodheccrnoHanbHbIX) YMEHWI, HaBbIKOB B YMEHWIN, HaBbIKOB 1 YMEHWI, HaBbIKOB U
3agav Lienom JocTaTo4qHoO ANns MOTMBaLIMK B LieNoM MOTVBaLMW B MOSTHON
peLIeHNs NpaKTUYECKMX [OCTaTO4HO Ans Mepe A0CTaTo4HO
(npodpeccrnoHanbHbIX) peLueHuns AN pelleHns
3agav CcTaHAapTHbIX CMOXHbIX
NPaKTUYECKMX NpaKkTU4eCcKnX
(npodbeccuoHanbHbix) | (MpodeccroHanbHbIX)
3agav 3agad
Kputepum oueHnBaHus
MonHoTa 3HaeT ocHOBHble | He  3HaeT  ocHoBHble | 3HaeT HekoTopble | 3HaeT OCHOBHble | 3HaeT OCHOBHbIE
3HaHU 3aKOHbI pasfenos | 3aKoHbI pa3fenoB | 3aKOHbl pa3genoB | 3aKoHbI pa3fenoB | 3aKOHbI pasgenos
MaTeMaTuKu: MaTeMaTuKu: TNIMHENHOW | MaTeMaTVKu: NUHENHOW | MaTemaTuKu: MaTeMaTuku:
NVHenHoW anrebpbl 1 | anrebpbl 1 aHanuTu4eckon | anrebpbl W | NUHenHow anrebpbl 1 | NUHeHon anre6pbl 1
aHanMTM4YecKown reomMeTpuu, , BBeAeHWEe B | aHanUTUYecKow aHanuTnyeckon aHanuMTM4YecKkown
reomeTpuu, MaTemMaTU4YecKUn aHanus, | reomeTpun, , BBEAEHUE | reoMeTpuu, , | reomeTpun, onpoc,
BBEeHne B | AnddepeHumansHoe m|B maTematudeckuin | BBegeHue B | BBeAeHue B | MaTemaTtuyeckui
maTtemaTu4eckun WHTerpanbHoe aHanms, maTemaTu4yeckui mMaTemaTnyeckui OVKTaHT,
aHanwms, ncuncneHve dyHKUMKM | anddepeHumansHoe u | aHanwms, aHanwms, camoCTOsITeNbHble
anddepeHumnansHoe | ogHowm nepemMeHHon, | UHTerparnbHoe anddepeHumansHoe | avddepeHumansHoe NpOBEPOYHbIE
" WHTerpanbHoe | dyHKUuK HeCKOMbKMX | ucumcrneHve  yHKuum | un WHTerpansHoe | u WHTerpansHoe paboTbl Ha
ncuncneHve nepeMeHHbIX, Teopusi | ogHon nepemMeHHon, | ucuucnenne dyHKUUM | ncumcnexHme yHKummn NpPaKTUYECKMX
YHKUMK ofHon | AudpdepeHumanbHbIX DYHKLMK HECKONbKUX | OQHOW MNepemMeHHOW, | OOHOW MepeMeHHON, 3aHATUSX,
ONK-1 W0-lorka nepeMeHHow, YPaBHEHWA U Teopuu | NepemeHHblX,  Teopus | PYHKUMU HECKONbKUX | PYHKLMKM HECKOMbKMX TecTupoBaHue,
DYHKLMN HECKOMNBKUX | psaoB, cuctemMy | AvdpdepeHumanbHbIX nepeMeHHbIX, TEOpUSt | MEePeMEHHbIX, Teopus | TeopeTudeckue u
nepeMeHHbIX, Teopusa | MaTemMaTUYeckux 3HaHWIA, | ypaBHEHWA U Teopuu | AndpdpepeHumanbHbix | AnddepeHumanbHbIX npakTuyeckue
anddepeHumansHbiX | MeToabl, Heobxoavmble | psAoB, CcUCTEMY | YpaBHEHWIA U Teopun | ypaBHEHWA U Teopum 3afaHus
YPaBHEHWUI 1 Teopuu | ANS  aHanuM3a 3ajavy B | MaremaTuyeckux pspoB , | psoos, cucTeMy | 3K3aMeHaLMOHHOro
pAaoB, cuctemy | npodheccroHanbHow 3HaHWIA, meToAbl, | MaTemaTuyeckue MaTeMaTU4ecKux 6unera,
mMaTemaTU4eckux AesiTensHOCTH HeobxoanMble ANSA | 3HaHuS, 3HaHWUIA, MeTOAbl, | WHAMBMAYyanbHblE
3HaHWN, mMeTogapbl, aHanusa 3agad B | Heobxogumble  Ans | Heobxogumble AN | 3a4aHUst TUMOBOTO
Heobxoaumble  Ans npodeccroHansHon aHanu3a KOHKpeTHbIX | aHanusa 3agay B pacyeTa
aHanusa 3agay B nesiTenbHOCTH, 3agaq B | npodeccuoHanbHomn
npodpeccroHanbHon maTemaTnyeckme npodeccroHanbHomn [eATenbHOCTH
AesiTensbHOCTH 3HaHusi, HeobxoauMble | AesTenbHOCTU
ans aHanmsa | (BO3MOXHO
OTAenbHbIX 33day B | UCMbITbIBAeT
npodeccroHansHomn 3aTPyAHEHUs Npu_ KX




OesiTenbHOCTU ¢opmMynnpoBaHum)

Hanuuune YMeeT NpUMeHsTb He ymeeT npumeHsTb Ymeet [ Tpyoom | Ymeet npumMeHsTe | Ymeet

YMeHuI OCHOBHbI€ 3aKOHbI OCHOBHbI€ 3aKOHbI NPUMEHSATb  OCHOBHbIE | HEKOTOPbIE OCHOBHbIE | CaMOCTOATENbHO
pasfenos pa3fenos MaTeMaTyuKu: 3aKOHbI pasgenoB | 3aKoHbI pasgenoB | MPUMEHSTb OCHOBHbIE
mMaTemMaTuKu: NVHeNnHoM anrebpbl 1 MaTemMaTuKu: TNNMHENHON | MaTemMaTuku: 3aKOHbI pasgenos
nuHenHon anrebpbl U | aHanNUTUYecKon anrebpbl M | NuHenHon anredpbl U | MaTeMaTUKK:
aHanuTuyeckomn reomeTpuu, , BBegeHue B aHanuTu4eckomn aHanuTu4eckomn nnHelHon anrebpbl 1
reomeTpum, , MaTemaTU4YecKuin aHanus, reomeTpuu, , BBEAEHUE | reoMeTpuu, , | aHanuTnyeckon
BBEAEHMWE B AnddepeHumansHoe 1 B MaTtemaTuyeckuin | BBedeHve B | reomeTpum, ,
MaTeMaTU4eCcKui MHTEerpanbHoe aHanms, MaTeMaTu4eckui BBeJeHMe B
aHanwms, ncuncneHve yHKLUn anddepeHumnansHoe U | aHanwms, MaTemaTU4yeckmn
ondpdbepeHumanbHoe | 0gHOM NepemMeHHOMN, MHTerpanbHoe anddpepeHumaneHoe | aHanus,
1 NHTerparnbHoe PYHKLIMN HECKOTbKUX neuucneHne  yHKuuM | n NHTerpansHoe | auddepeHumansHoe
ncymcneHne nepemMeHHbIX, Teopusi ofHoM nepemMeHHon, | ucumcnenne yHKUn | 1 MHTerpansHoe
dYHKLUMM OQHON ondbepeHumanbHbIX DYHKLMN HECKONbKNX | OAHOW NEepemMeHHOW, | ucvucreHve yHKLUn
nepemMeHHon, YpPaBHEHWUI 1 TEOpUU NnepeMeHHblX,  Teopust | OYHKUMN HECKOMbKUX | OOHOW MEepeMeHHOW,
YHKLUN HECKOMNBKUX | PSOOB ANSA pelleHns anddepeHumanbHbIX nepemMeHHbIX, Teopus | (OYHKLUMN HECKOMbKMX
nepeMeHHbIX, TEOpUs | CTaHOAPTHbIX ypaBHeHUA U Teopun | AuddepeHumanbHbiX | NEPEMEHHbIX, Teopust
anddepeHumanbHbIX | MPodecCMoHanbHbIX PSAOB  ANS  pelleHust | ypaBHeHWn u Teopun | anddepeHumanbHbIX
YPaBHEHWUI 1 TeOpuM | 3agady No MaTeEMaTUYeCcKon | CTaHOAPTHbIX pPSOOB ONS pelleHnst | ypaBHEHWA n Teopum
psiooB Ans pelwleHust | obpaboTke pesynbTaToB npodeccroHanbHbIX CTaHOapTHbIX psSAOB ONst pelleHus
CTaHAAPTHbIX reoges3nyeckmx 3agad no | npodeccroHanbHbIX CTaHOapTHbIX
npodeccnoHanbHbIX n3MepeHun, BbiIbrpaTtb MaTeMaTU4YecKom 3agayd no | nNpodeccnoHanbHbIX
3agay no MeTo[ aHanusa faHHbIX obpaboTke pesynbTaToB | MaTtemMaTU4ecKoW 3agad no
mMaTemaTnyecKon noA KOHKPETHYO reofesnyecknx obpaboTke MaTemaTuyecKon
obpaboTtke NPVKNagHylo 3agavy, n3mMepeHui, BblIbMpaTh | pe3ynbTaToB obpaboTke
pe3ynbTaToB BblAENsATb MeToA aHanu3a faHHbIX | reogesnyeckux pesynbTaToB
reoges3nyeckmx MaTemMaTUYeCcKnin acnekT nop KOHKPETHYIO | U3MepeHun, reofesnyecknx
N3MepeHun, n3yyaemoro ob6bekTa, NpUKNagHyto 3apayvy, | BbloMpatb MEeToA, | U3MepeHun,
BblbMpaTh MeToA NPUMEHSITb CUCTEMY BbIAENATH aHanusa gaHHbIX nog | BbibupaTb meToz
aHanu3a AaHHbIX Nof, | MaTemMaTU4ecKuX 3HaHWUn MaTeMaTU4YeCcKui KOHKPETHYIO aHanusa gaHHbIX nog
KOHKPETHYHO AN aHanusa v peLueHns acnexT M3y4aemoro | MpuKnagHyl 3agadvy, | KOHKPETHYH
npuknagHyto 3agavy, | 3agadv B obbekTa, NPUMEHsITb | BblAENsATb npuknagHyto 3agady,
BblAensiTb npodeccroHanbHoMn cuctemy mMaTemMaTu4ecKuii BblAensiTb
MaTeMaTU4eCcKui [eaTenbHOCTU MaTeMaTU4eCcKux acnekt  M3y4yaemoro | MaTtemaTU4ecKun
acrnekT n3y4aemoro 3HaHW Ona aHanu3a U | obbekTa, MPUMEHSITb | acnekT  M3y4Yaemoro
obbekTa, NPUMEHATbL pelueHus 3apay B | cuctemy obbekTa, NpUMEHATb
cuctemy npodeccroHansHom MaTeMaTUYecKux cuctemy
MaTemMaTUYEeCKMX neatenbHocTn 3HaHWA NS aHanu3a | MaTemMaTU4ecKux
3HaHWI Onsi aHanu3a N pelleHVsa 3ajad B | 3HaHWWA AnA aHanusa
N pelleHns 3agad B npodeccnoHanbHoOn M pelweHns 3ajay B
npodeccroHanbHon nesiTenbHOCTU npodeccroHanbHon
AesATenbHOCTH AesATenbHOCTH

Hannuve Bnapgeetr HaBblikamu | He Brageet HaBblkamu | Brapeet HaBblkamy | Brnageet HaBblkamu | Bnageetr  HaBblkamu

HaBbIKOB MCMorb30BaHUs MCMorb30BaHUs MCMNONb30BaHMWs MCMNONb30BaHMWs MCMONb30BaHUS

(BnapeHve MaTemMaTUYecKmx MaTeMaTUYeCKMX 3aKOHOB, | HEKOTOPbIX OCHOBHbIX MaTeMaTU4eCcKmx

OMbITOM) 3aKOHOB,  METOHdOB | MeTOAoB pasgernoB | MatemaTuyeckux MaTemMaTU4ecKmx 3aKOHOB,  METOAOB:
pasfgenos MaTemMaTuKu: TNMHENHOW | 3aKOHOB, MEeTOdOB: | 3aKOHOB,  METOAOB: | pa3genos
MaTemMaTuKu: anrebpbl 1 aHanNUTUYeCcKoW | pasfenoB MaTeMaTuKu: | pa3fdenos MaTemMaTuKu:
NHenHon anrebpbl U | reomeTpun, , BBEAEHUE B | NIMHEWHOW anrebpbl W | MaTeMaTuku: NHenHon anrebpbl 1
aHanMTu4eckon MaTeMaTUYecKuin aHanua, | aHanuTU4eckon NWHeNHOW anrebpbl U | aHanNUTUYECcKon
reomeTpuu, , | AnddepeHumnansHoe n | reomeTpuu, , BBEOEHWE | aHanUTUYecKon reomeTpuu, ,
BBEJEHWE B | MHTerpanbHoe B MaTeMaTU4eckun | reomeTpum, , | BBegeHne B




MatemMaTU4eCcKui
aHanus,
ounddepeHumanbHoe
" MHTErpanbHoe
ncymcneHne
yHKUMK oAHom
nepemMeHHown,

PYHKLMN HECKOTNBKUX
nepeMeHHbIX, Teopus
AnddepeHumanbHbIX
YpaBHEHWU 1 Teopun
pPSOOB ANst pelleHns
CTaHOapTHbIX
npodeccnoHanbHbIX
3agay no
MaTeMaTU4eCcKomn
obpaboTke
pe3ynbTaToB
reofe3nyeckux
N3MepeHun,
npuemamu
MCMOMNb30BaHNI0
MaTeMaTU4eCcKomn
CYMBOIVKN
BbIpaXKeHusi
KOINMMYECTBEHHbIX 1
Ka4yeCTBEHHbIX
OTHOLLEHUI
06beKTOB
npoBeaeHus!
060CcHOBaHUSA
peLleHuni 3ajauv,
CBSI3aHHbIX c
npodeccnoHanbHom
[eAaTenbHOCTbIO c
MCMornb30BaHNEM
MaTemMaTU4eCcKmx
METOAO0B M NPUEMOB.

ana

ncuncneHne
ofHoMn

yHKLMUK
nepemMeHHou,
dyHKLMN HECKOmNbKMX
NepemMeHHbIX, Teopus
AnddepeHumanbHbIX
ypaBHeHUn 1 Teopun
pagos  And pelueHus
CTaHOApPTHbIX
npodeccroHarnbHbIX
3ajay no matemaTu4eckom
obpaboTke  pesynbTaTOB
reofe3nyeckmx
n3MepeHun,
1Cnonb30BaHmIo
mMaTemaTnyecKon
CUMBOJINKU
BblipaXxeHunsa
KONNYECTBEHHbIX "
Ka4YeCTBEHHbIX OTHOLUEHWUI
obbekToB npoBeaeHns
obocHoBaHus peLUeHui
3agad, CBA3aHHbIX c
npodeccnoHanbHom
[eATenbHOCTbIO c
ncnonb3oBaHnem
MaTeMaTun4ecknx mMeTogoB
1 NPMEMOB.

npremMamm

ans

aHanus,
anddepeHumanbHoe u©
WHTEerpansHoe
ncuucneHne  yHKuum
[o)a(Te)] nepemeHHown,
YHKUMN  HECKOMbKUX
NnepeMeHHbIX,  Teopusi
AanddepeHumanbHbIX
ypaBHEHWA U  Teopun
psOooB  OANA  pelueHust
CTaHdapTHbIX
npodeccroHanbHbIX
3afad no
mMaTemaTu4ecKon
obpaboTke pesynbTaToB
reoe3nyeckmx
MN3MepeHun, npuemamu
MCMNOSb30BaHMIO
mMaTemaTn4ecKon
CUMBOIVIKM ans
BblpaXKeHus
KONM4ECTBEHHbIX "
KayeCTBEHHbIX
OTHOLIEHUA  OOBLEKTOB
npoeegeHnst
06oCHOBaHUSI  peLLeHuniA
CTaHOapTHbIX 3agauq,
CBA3aHHbIX c
npodeccnoHanbHoOn
0eATenbHOCTLIO c
1Cnonb3oBaHNeM
mMaTemaTn4eckmnx

MeTo40B 1 NpUemMoB.

BBeaeHue B
MaTemMaTU4ecKkuni
aHanms,
anddepeHumansHoe
" VHTErpanbHoe
ncumucneHne yHKLum
OfHOW NepemMeHHOWn,
YHKUMN HECKOTBbKUX
nepemMeHHbIX, Teopus
AnddepeHumanbHbIX
YypaBHEHVUN 1 Teopun
pPSOOB 4N peLueHust
CTaHAapTHbIX
npodeccnoHanbHbIX
3agay no
MaTeMaTn4ecKom
obpaboTke
pesynbTaToB
reofe3nyeckmx
n3mMepeHui,
npvemamm
MCNOMNb30BaHUIO
MaTeMaTU4ecKom
CYMBOJIVKM
BbIpaXeHus
KONUYECTBEHHbIX U
Ka4eCTBEHHbIX
OTHOLUEHU 06BbEKTOB
npoBeaeHns
06oCcHOBaHMS
peLueHnn 3apgad,
CBSI3@HHbIX [
npogeccnoHanbHoOn
[esTeNbHOCTbLIO [
MCNoMNb30BaHNEM
MaTeMaTU4Yeckux
METOLO0B M NPUEMOB.

ana

MaTeMaTU4ecKun
aHanus,
ounddbepeHumnanbHoe
" MHTerpanbHoe
neuncnenne yHKLnm
OAHOM NepemMeHHOoN,
YHKLUN HECKOSbKUX
nepemMeHHbIX, Teopust
oundbepeHumnanbHbIX
YPaBHEHVUIN U Teopun
pSAOB ONSA pelueHus
CcTaHAapTHbIX
npodeccrnoHanbHbIX
3agay no
MaTemaTuyecKon
obpaboTke
pe3ynbTaToB
reofesnyeckmx
n3MepeHun,
npvemamm
MCMOb30BaHUIO
MaTeMaTU4ecKomn
CUMBOINUKN
BblpaXKeHus
KOMWYECTBEHHbIX U
KayeCTBEHHbIX
OTHOLLEHUIA OOBEKTOB
npoBeAeHnst
ob6ocHoBaHMA
peLueHnin 3agayv,
CBSA3aHHbIX [
npodeccroHanbHom
[eATenbHOCTbIO c
MCMNONb30BaHNEM
MaTeMaTU4eCcKmx
MEeTOAOB 1 NMPUEMOB.

ans




2.3 OnucaHue nokasarenemn, KputepueB U LWKaJn oueHNBaHNUA n 3TanoB d)OpMVIpOBaHVIﬂ KOMNeTeHLU1N B paMKax aAucunninnHbI

YpoBHM CHOPMMPOBAHHOCTM KOMNETEHLMN

KOMNeTeHUua He

MUWUHUManbHbIN cpegHun BbICOKUMN
ccpopmmpoBaHa
OueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
He 3ayteHo | 3ayTeHo
Kop Xapakrepuctmka ccpopMUMpPOBaAHHOCTN KOMMNETEHLIMM
Wupexkcn | HAVKaTop KomneTeHUMs B NONHOM 1. ChopMUPOBaHHOCTb KOMMNETEHLMM COOTBETCTBYET MUHUMATIbHLIM dopMbI 1 CpeacTaa
HasBaHue ,D,OCT?/I)KBH MHaukaTopbl ”;K:::;eg;;u;:MHB;BHbVIIzM— mepe He cdaopMmpo?aHa. TpeboBaHMAM. VIMeloLmnXCa 3HAHWIA, YMEHWIA, HaBbLIKOB B LIENOM KOHTpOTSt
KOMMeTeH v KOMMeTeHM (‘Bnap,eHm:n) MEIOLNXCSA 3HAHWI, [0CTaTOYHO ANS PeLleHns NpakTuieckmx (NpodeccnoHanbHbIX) 3agay. d)OpMVIpOBaHliIFl
) YMEHWI N HaBbIKOB 2. ChopMMPOBaHHOCTb KOMMETEHLMM B LIeSIOM COOTBETCTBYET KOMMeTeHLMN
koMmneTeH HEeLOCTaTO4HO NSt pelleHust | TpeboBaHusIM. MIMELWMXCs 3HaHUI, YMEHWUI, HAaBbIKOB M MOTVBAaLWW B
umm NpaKTU4YeCcKnx LiefioM JOCTaTOYHO AN PeLleHns CTaHAaPTHbIX NPaKTUYEeCKUX
(npodbeccunoHanbHbIxX) 3agay | (NpodeccroHanbHbIX) 3agaq.
3. CchopMUpPOBAHHOCTL KOMMETEHLMMN MOMHOCTLIO COOTBETCTBYET
TpeboBaHnaM. ImetoLmxca 3HaHU, YMEHWI, HaBbIKOB M MOTMBALMN B
NOJSIHOM Mepe A0CTAaTOYHO AMNS PELUEHNs CIOXHbBIX NPaKTUYeCcKUX
(npodbeccuoHanbHbIX) 3agay.
Kputepum oueHnBaHus
NO-lonk-1 MonHoTa 3HaeT OCHOBHble 3akOHbl | He 3HaeT OCHOBHbIE 3aKOHbI . 3HaeT HeKOTOopble 3aKoHbI pa3gernioB MaTemMaThkn: IMHENHON
3HaHUIA pasfenos matemaTuku: | pasgenos mMaTemaTuKm: anrebpbl M aHanUTUYecKoW  reomeTpuu,  BBedeHWe B
NUHENHoNn anrebpbl M | NUHenHon anrebpbl 7] MaTeMaTU4YeCKUin aHanu3, CUCTEMY MaTeMaTUYeCKMX 3HaHWMN,
aHanMTUYeCcKo reomMeTpuun, | aHanMTUYeckon reomeTpum, mMeToabl, HeobxoauMble Ana aHanu3a 3agad B NpodeccuoHarnbHoN
BBEJEHNE B |, BBEEHMe B OesATenbHOCTN, MaTeMaTuyeckue 3HaHus, Heobxoaumble Ans
maremMaTuyeckuin  aHanus, | Matematuyeckum — aHanus, aHanu3a oTAernbHbIX 3aaad B NpodheccrMoHanbHoW AesTensHOCTH
andeperHumansHoe v | AndbdepeHumnansHoe n e  3HaeT OCHOBHble 3aKOHbl Pa3ferioB MaTemMaTuKu: NIMHEHON
WHTEerpanbHoe wucyYucneHne WHTEerpanbHoe wuc4YucneHne anre6pb| n aHanuTu4yeckon reomeTpun, BBegeHue B
hyHKUMK OfHOW | PyHKUMM ofiHoW MaTeMaTVYecKUn aHanma, maTemMaTnieckme 3HaHus, HeobxoamMble
nepemeHHoM, (YHKLUMM | NEepeMeHHOV, yHKLK ONs aHanusa  KOHKPeTHbIX 3agad4 B Npod)ecCUoHarnbHoWM
HECKOMNbKMX ~ NEPEMEHHbIX, | HEeCKOIbKMX  NepeMeHHbIX, OeaTenbHOCTN  (BO3MOXHO UCMbITHIBAET 3aTPyAHEHUs Mpu  MX onpoc,
Teopusi Teopus copmynupoBaHmm) MaTeMaTU4eCcKuin
AnddepeHLmnantHbx AnddepeHLmnantHbix e 3HaeT OCHOBHbIE 3aKOHbI Pa3fenios MaTeMaTVKW: NIMHENHO ANKTaHT,
YpaBHEHUN 1 TeopUn pAnoBs, | ypaBHEHUN 1 TEOpUN pAnos, anrebpbl 7] aHanuTu4eckomn reomeTpum, BBEJeHne B CaMOCTOATENbHbIE
cucrtemMy  MaTemaTudeckux | cuctemy  Matematuyeckmx MaTeMaTUYeCKUn aHanus, CUCTEMY MaTeMaTUYECKUX 3HaHWMN, NpoBEepPOYHbIE
OMK-1 3HaHUA, MeTOZbl, | 3HaHWA, MeToAbl, MeToabl, Heo6XxoAMMblE ANs aHanu3a 3ajadv B NpodeccuMoHanbHON paboTbl Ha
HeobxoauMble ANs aHanu3a | HeobxoauMble ANs aHanusa OesATenbHOCTU NpaKTU4eCcKUxX
3agad B npodeccuroHanbHoOn | 3agay B NpodeccuoHansHom 3aHATUAX,
fAesiTenbHOCTH AesiTenbHOCTH TecTupoBaHue,
Hanuuve YMeeT NpuMeHsTb He ymeeT npumensaTs e YMeeT C TPyOOM MPUMEHATb OCHOBHblE 3aKOHbI pasfernos MHAMBUAYanNbHbIE
YMEHWM OCHOBHbIE 3aKOHbI Pa3ernoB | OCHOBHbIE 3aKOHbl pa3fienoB mMaTemaTuku: JMHeWHon anrebpbl U aHanMTUYecKon reomeTpuw, 3afaHus TUNOBOro
mMaTtemMaTuKku: NUHENHOW MaTemMaTuKu: NIMHENHON BBEAEHVE B MaTeEMaTUYEeCKU/ aHanu3 Ons pelleHus CTaHAapTHbIX pacyeTa

anrebpbl U aHanNUTUYECKOM
reomMeTpuy, , BBeAeHVE B
MaTemMaTU4YecKUn aHanus,
avddepeHumansHoe 1
WHTerpansHoe ncumcnexHue
DyHKLMM OOHOW
nepemMeHHomn, OyHKLMN
HECKOMbKMX NepeMeHHbIX,
Teopusi

A depeHumanbHbIX

anrebpbl 1 aHanNUTUYECKon
reomeTpuy, , BBeAeHE B
MaTeMaTUYeCKUA aHanms,
anddepeHumnanbHoe n
MHTErpanbHoe ncy1cneHne
YHKLMN OOHOW
nepemMeHHomn, yHKLMK
HECKOMNbKMX NEPEMEHHbIX,
Teopus
anddepeHLmanbHbIX

npodeccroHanbHbIX  3ada4  No  MaTematudeckon  obpaboTke
pe3ynbTaTtoB reofe3nyeckmx M3MepeHuii, BbloupaTb MeToq aHanusa
OaHHbIX  NOA4  KOHKPETHYH  MpuKnagHylw  3agady, BblOensTb
MaTeMaTUYECKMIA acnekT U3y4aeMoro o6bekTa, NPUMEHSITb CUCTEMY
MaTeMaTUYECKUX 3HaAHWA AN aHanM3a W pelleHus 3ajad B
npodeccroHanbHoM AeaTenbHOCTH

e  YMeeT MpUMEHSITb HEKOTOPblE OCHOBHbIE 3aKOHbI pa3aeroB
MaTeMaTuKU: JMHENHOM anrebpbl M aHanMTUYecKon reoMeTpuu,
BBEAEHVE B MaTEMaTWYECKU aHanu3 Ans pelleHus CTaHdapTHbIX
npodpeccroHanbHbIX  3ada4  Nno  MaTeMatudeckoh  obpaboTtke




YpaBHEHWUI U TEOPUMN PSIfOB
ANs pelleHns cTaHgapTHbIX
npodeccroHarnbHbIX 3agad
no MatemMaTnyecKomn
06paboTke pesynbTaToB
reoe3nyecknx U3sMepeHui,
BbIGMpaTb MeTo aHanusa
AaHHbIX N0 KOHKPETHYHO
npuKnagHyto 3agayy,
BbIAENSATb MaTeMaTUYeCcKuii
acnekT nsy4aemoro
ob6bekTa, NPUMEHNATb
cMCTEMY MaTemMaTnyecknx
3HaHWN ANa aHanusa u
pelueHus 3agady B

YPaBHEHUIN 1 Teopun psaoB
Ans pelleHns cTaHgapTHbIX
npodeccroHarnbHbIX 3agad
no mMaTremaTnyecKon
06paboTke pesynbTaToB
reofe3nyecknx N3MepeHui,
BbIOMpaTb MeToa aHanusa
AaHHbIX N0 KOHKPETHYHO
npuKnagHyto 3agayvy,
BbIAENATb MaTeMaTUyeCcKuii
acrnekT nsy4aemoro
obbekTa, NPUMEHATL
cUCcTEMY MaTemaTnyeckux
3HaHWM ANa aHanusa n
pelueHus 3agay B

pesynbTaToB reoe3nyeckmx U3MepeHuin, Belbnpatb MeTos aHanusa
OaHHbIX  NOA4  KOHKPETHYH  NpuknagHylw  3agady, BblOensitb
MaTeMaTUYeCKUIn acnekT uy4aemoro o6bekTa, NPUMEHSATb CUCTEMY
mMaTemMaTW4eckvx 3HaHWW [N aHanuM3a W pelleHus 3ajady B
npodeccroHanbHoOM AeaTenbHOCTH

e YMeeT CaMOCTOATENbHO MNPUMEHSITb OCHOBHbIE 3AKOHbI
pasgenoB MaTtemaTuku: NIMHeWHoW anrebpbl M aHanuTU4ecKom
reomeTpuu, BBedeHWe B MaTemMaTW4ecKU aHanu3 [Ans pelleHus
CTaHdapTHbIX NpodeccuoHanbHbIX 3adady Mo MaTeMaTUyecKomn
06paboTke pe3ynbTaToB reode3nyeckux W3MepeHUid, BblGMpaTb
MeTo4 aHanusa [JaHHbIX Mo KOHKPETHYI0 NpUKnaHylo 3ajaudy,
BblAENATb MaTeMaTU4eCKuin acnekT n3y4aemoro obbekTa, NPUMEHsTb
CUCTEMY MaTeMaTUYecKMX 3HaHWI ANs aHanwusa v pelleHust 3ajay B
npodeccroHanbHON AesTeNbLHOCTH

npodeccroHanbHon npodeccroHanbHon
OeaTenbHOCTH OesaTenbHOCTU
Hannune Bnapeet HaBblkamn | He  BnageeT  HaBblkamu e Brageetr  HaBblkamu MUCNONb30BaHNS  HEKOTOPbIX
HaBbIKOB MCMONb30BaHNst MCMNONb30BaHUst MaTeMaTUYeCKMX 3aKOHOB, METOAOB: pasfenioB  MaTeMaTuKu:
(BnageHue MaTeMaTUYeCKMX 3aKOHOB, | MaremMaTU4ecKMx 3aKOHOB, NHenHoN anrebpbl U aHanMTUYecKon reomeTpuu, ,BBedeHVe B
OnbITOM) MeTOo4OoB pasgenoe | MetTonoB pasgenos MaTeMaTU4eCcKui aHanu3 ans peLueHmns CTaHAapTHbIX
mMaTemaTuKu: TNIVHENHON | MaTemaTuKu: TNIHENHON npodeccMoHanbHbIX 3aga4  no  maTtematumdeckon  obpaboTke
anredbpbl 1 aHanuTuyeckon | anrebpbl M aHanNUTU4eCcKon pe3ynbTaToB reoe3nyecknx N3MepeHun, npvemamm
reomeTpuu, , BBedeHWE B | reomMeTpuu, , BBeAeHVe B MCMOMb30BaHNID MaTeEMaTUYECKON CUMBOMVKW AN BbIPpaXEHUS
MaTeMaTU4eCKUn  aHanu3, | MaTtemMaTu4yeckui  aHanus, KONMWYECTBEHHbIX W KAYeCTBEHHbIX  OTHOLIEHUA  OObEKTOB
anddepeHumnansHoe v | AndbdepeHumnansHoe " npoBedeHnsi  0OOCHOBAHUSI  pelleHVMn  CTaHZapTHbIX  3adaud,
MHTErpanbHoe WCYUCNEHME | MHTerpanbHoe WcYucneHve CBSA3aHHbIX c npodeccroHanbHom 0esATENbHOCTbLIO [
PyHKUUM OfHOW | COyHKUUM OofHOM MCnonb30BaHMEM MaTeMaTU4YecKkux METOL0B U NMPUEMOB.
nepemMeHHo, YHKLUUM | NepemMeHHOWn, dyHKUMN e Brageetr  HaBblkaMu MCMONb30BaHNsi ~ OCHOBHbIX
HECKONbKMX  NMEPEMEHHbIX, | HECKONbKNUX  NEPEeMEHHbIX, mMaTemMaTu4ecknx 3akoHOB, METOOOB: pas3fesioB  MaTtemMaTuKu:
Teopus Teopus NHENHON anrebpbl U aHanMTUYEecKOW reoMeTpuu, , BBeAeHVEe B
AndepeHumnanbHbIX AncbdepeHumanbHbIX MaTeMaTU4ecKui aHanus ana peLueHuns CTaHAapTHbIX
YPaBHEHU M TEopuW PSAOB | YPaBHEHWH M Teopun PsaoB npodeccnoHanbHbIX 3agad  no  marteMaTuyeckon obpaboTke
Ans pelweHns CTaHAapTHBIX | Ans pelleHns CTaHaapTHBIX pesynbTaToB reofe3nyecknx N3MepeHuit, npremMamm
npodeccroHarbHbIX  3aaad | NpodeccuoHanbHbIX — 3adad MCMOMb30BaHNIO MaTeMaTUYeCKOn CUMBOMUKU AN BbIpaXKeHUs
no MaTtemaTu4eckon | no mMaTemMaTu4eckom KOINMUYEeCTBEHHbIX n Ka4yeCTBEHHbIX OTHOLLEHMUI 00BbEKTOB
obpabotke pesynbTaTos | obpaboTke pe3ynbTaToB npoBedeHns 0BGOCHOBAHWS  pEelleHUii  3afay, CBS3aHHLIX C
reofiesn4eckux WU3MepeHuid, | reofesnyeckux U3MepeHui, npodpeccroHansHom AeATenbHOCTbLIO c ncrnonb3oBaHMem
npuemMamMv UCMosib30BaHWIO | MpUemMaMu WCMoNb30BaHUo mMaTemaTUYeCKX MeTOA0B 1 NPMEMOB.
mMaTemaTU4ecKon MaTeMaTu4ecKon e Bnapeetr HaBblkamMy UCMONb30BaHUS  MaTeMaTUYECKMX
CUMBONVKM ANsi BbIPAXEHWST | CUMBOJMKW ANS BbIPAXKEHWA 3aKOHOB, METOAOB: pPas3fenoB MaTeMaTuKU: NMHEeHOW anrebpbl 1
KONMMYECTBEHHbIX M | KONUYeCTBEHHbIX " aHanMTUYecKon reoMeTpun, , BBEAEeHWE B MaTeMaTU4eCckui aHanma
KQYeCTBEHHbIX  OTHOLLUEHWI KQYeCTBEHHbIX  OTHOLLUEHWI Ona  pelleHua  cTaHAapTHbIX I'IpOCbeCCI/IOHaJ'lebIX 3agady  no
obbekToB nposefeHusi | oGbekToB nposefeHns MaTeMaTU4ecKomn obpaboTke pes3ynbTaToB reogesnyeckmx
o6ocHoBaHusA peweHnit | obocHoBaHMA peLueHui N3MepeHUN, npvemamm MCMNONb30BaHNI0 MartemaTu4eckom
3afad, CBA3aHHbIX C | 3apjay, CBA3aHHbIX c CUMBOMUKN ONSA  BbIPAXEHUA KOMUYECTBEHHbLIX W Ka4yeCTBEHHbIX
npocheccroHansHomn npochbeccroHansHom OTHOLUEHU OOBLEKTOB MpoBeAeHUss 0OOCHOBaHMS pelueHui 3ajaud,
AeATeNbHOCTbI0 C | AeATenbHOCTbIO c CBSA3aHHbIX c npodeccroHanbHom LEeATEeNbHOCTbIO [
MCMNONb30BaHNEM MCMOMb30BaHNEM

MaTteMaTu4yeCckmx MetTogoB U
npnemos.

MaTeMaTu4yeCckmnx mMetTogos U
npnemos.

ncnonb3oBaHMemM MmareMmaTu4yecknx mMetTogos U NnpMemMosB.




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OO

OvcumnniuHbl, NPakTUKK*, Ha KoTopble onupaeTcs
coaep)aHve AaHHOW AUCLMMNVHBI

MepeyeHb TpeboBaHWi,
ChOPMUPOBAHHbIX B XOA€ U3yYeHUs

VHOekc n HanveHoBaHne
OUCLMNNWH, NPaKTUK, Ans
KOTOPbIX coAepkaHue

MHOeKe n HaumeHoBaHue
OVCLMMNWH, NPaKTUK, ¢
KOTOpbIMWU AaHHasA

WHaeke n n LecTB nx N ncumnnnHa ocsamBaeTcs
AEKC PEALIECTBYIOLL [aHHON OUCLMNINHBI Auctl
HanmeHoBaHue (B MOOanbHOCTM «3HaTb 1 BLICTYNAET OCHOBON napanneneHo B xoae
NOHUMAaTb», KYMETb Aenatby, OflHOTO cemecTpa
«BNnageTb HaBblKaMmn»)
3Hamb:
- 3HayeHWe maTemaTU4ecKON HayKu
ONS pelleHnst 3afad, BO3HMKAOLWMX B
TEOpUM U NpaKTUKe, LWUPOTY U
OorpaHWyYeHHOCTb npuMeHeHns
MaTemaTU4YeCcKMX MeTOL40B K aHanusy
W 1CCnedoBaHWIO  MPOLECCOoB M B51.0.02 Vctopus (nctopus
SIBNEHWI B Npupoae n obLLecTBe; Poccuu, BceobLias
- YHUBEpPCAanbHbIN xapakTep ncTopus)
MaTemMaTU4yecKnx 3aKOHOB, nx B51.0.03 lNpaBoBeneHne
NPUMEHMMOCTb B PasnUYHbIX B51.0.04 BkoHomu4eckas
obnactax yenoBe4veckomn Teopusi
0eATenbHOCTH; B1.0.05 MNcuxonorus
- porb akcuomaTuKu B MaTeMaTuKe; B51.0.07 NHdopmaunoHHbIe
BO3MOXHOCTb NnocTpoeHus TEexXHomnornm
MaTemaTU4eCcKnx Teopumn Ha B51.0.08 dusnka
. - B1.0.17 l'eopesns .
aKCMOMATUHYECKON OCHOBE; 3HaueHne | ., 018 Teopus B51.0.09 MHocTpaHHbIN
akcuomaTuku Ons gpyrmx obnacten e . P A3bIK
3HaHMA U AN NPaKTUKK; maremariieckon B1.0.10 Pycckuit A3bIK 1
pe ’ obpaboTkn reogesnyeckux g y
- BEPOSATHOCTHbIN XapakTep | oo et penosoe obLueHne
a3NYHbIX npoueccos 7] P B1.0.11 ®unsnyeckasn
P . B1.0.21 OcHoBbI Hay4HbIX
3aKOHOMEPHOCTEN OKpy>KaroLero o KynbTypa u cnopt
Mupa nccneqioBaHm B51.0.12 OnekTuBHbIE
’ B1.0.28 Bbicwas reogesus T -
Ymems: KypCbl MO pr3nyeckon
B51.B.01 MpuknagHas
- obobuwaTtb NonyYeHHble KynbType u crnopTy
reogesus
MaTtemaTuka Martepuanbl, oopMnsaTb UX B Buge 51.8.11B.02.01 B51.0.18 Teopus
(LWKONBHBIN KypC) | YCTHOrO unu MUCbMEHHOTIO e MaTeMaTU4eckomn
MaTtemaTuyeckne meToabl
coobuieHns (B TOM uynucne oBpatoTkM 06paboTkM reoaesnyecknx
MCMnonb30oBaHNEM OCTYMHbIX n3MepeHun
SNEKTPOHHbIX CPEACTB) Aoy reorpoCTPaHCTBEHHbIX b1 OpZB OcHoBBI
- M(F))TI/IBVI OBZTb Héo6xo,QMM00Tb RaHeIx Ha SBM n 6eI.(THOFO npaenexns
P 51.B.0B.02.02 P ynp
peweHus  npobnembl, uUenn wu B1.0.25 Neopesnyeckoe
MaTtemaTunyeckoe
Heo6XoaAMMOCTb CBOETO y4acTus B ee VMHCTPYMEHTOBEAEHMNE
eLleHnn MoaernuposaHie B1.0.27 WNHxeHepHas n
P ’ reonpoCcTpPaHCTBEHHbIX e P
- ymMeTb pelaTb anrebpavyeckue u AHHBIX KOMMbIOTEpPHas rpaduka
TpaHCUEHOEHTHble  ypaBHEHUs U1 B1.B.03 uctaHumoHHoe
CUCTEMBI. 30HOUPOBaHME U
Bnadems: doTorpammeTpus
- CTaHAapTHBIMU NPYEMaMu peLLeHns B51.B.06 Kapgactp obbekToB
3agav; HEeOBUXMMOCTH
- MpaKTUYECKMMM pacyeTamu Mo b51.B.[B.03.01 BeeneHue B
opmynam, ncnonbays npu cneumanbHOCTb
HeobxoanmocTn crnpaBoYHble b61.B.0B.03.02 UcTopus
MaTepuansl " npocrenwme reogesnyeckmx pabot B

BblYNCNNTENbHbIE YCTPOWNCTBA;
- ONUCaHWEM C MOMOLLbIO YHKLMIA

pasnu4HbIX 3aBMCMMOCTEN,
npencTaBneHns ux rpacuyecku;

- meTodamu nccnegoBaHus
(MogenupoBaHus) HECMNOXHbIX

NpakTUYecKMX CUTyauuii Ha OCHOBEe
M3y4eHHbIX (OPMYI U CBOWCTB huryp

Cunbupu

* - NSl HEKOTOPbIX AMCLMNMMH NepBOro roga obyveHusi LenecoobpasHo ykasaTb Ha B3aMMOCBS3b C MpeaLlecTBYOLLE NOATrOTOBKOW
obyvaroLmxcs B CTapLUen LKone

2.5 ®opMbl METOAUYECKUX B3aMMOCBSA3eN AUCLMNIIUHBI C APYrMMU OUCLMNNIMHAMU U




npakTukamm B coctase OO

B pamkax meTtogmdeckon paboTel NpUMeEHSOTCS criegyrowme hopMbl METOAMYECKMX B3aMMOCBSI3EN:

— Y4YET copepkaHus NpealecTBYOWUX AUCUUMIIMH Npu OpMUpPOBaHMM paboyver nporpaMmmel
nocneayoLwen ANCUMNINHBI,

— cornacoBaHue paboyel nporpaMMbl NPeALIECTBYHOLWEN OUCUUNIIMHBI BEAYLWMM NpenoaBaTtenem
nocnenywoLen oUCUNNVHbI;

— COBMeCTHOe OOCyxaeHue BepyMMKU npenogaBaTensMy MpealecTByOWen 1 nocneayowen
OVCUMNIIVH pe3ynbTaToB BXOAHOIo TECTMPOBaHUS NO NOCneayoLen AUCLUMNINHE;

— ydyacTMe Beayulero npenogaBaTtens nocrneaylwen AUCUMMMHBI B npouegype npuéma
3aveTa/ak3ameHa no npeabiayLen.

2.6 CoumanbHo-BOCNUTaTENbHbLIA KOMNOHEHT ANCLMUMNIIUHBI

B ycnoBuax co3gaHHOM BY3OM COLMOKYNbTYPHOW Cpedbl B pe3ynbTaTe U3ydeHus OUCLMMIMHBL
HOpMUPYIOTCS MUPOBO33PEHME U LEHHOCTHbIE OpUEeHTauMM OBYyYaroLMXCS; UHTENNEeKTyanbHble yMEHUs,
Hay4yHOE€ MbILUSIEHNE; CNOCOBHOCTb UCNONBb30BaTh MOMYYEHHbIE paHee 3HaHWs, YMEHUs, HaBblkW, pa3BUTME
TBOPYECKMX Ha4ar.

BocnutateneHble 3agadn peanuayoTca B npoLecce obleHnsa npenogasaTens ¢ obyyalowmmmucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00yyeHus, nobyxaaroLmx obydaoLwmxca nposiBuTs cebs B COBMECTHOM
OEATEeNbHOCTU, MPUHATH OUEHoYHoe pelweHne. KonnekTvBHble BuAbl OEATENbHOCTU CNOCOBCTBYHOT
NpMobpeTEeHN0 HaBLIKOB paboTbl B KOMMEKTMBE, YMEHUS ynpaBneHus KomnnektuBoMm. CamocTosiTenbHast
pabota cnocobcTByeT BbIpabOTKE Yy OOy4alLWMXcsi CMNOCOOHOCTM NpUHMMATb peLleHUe U HaBbIKOB
CaMOKOHTPOTSI.

Yepes cBsa3b ¢ HUPC, ocyuwecTtBnsiemo Bo BHey4ebHOe Bpemsi, coumnanbHO-BOCMUTATENbHbIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apanTauuo n BCcTpavBaHMe oOOyyalLlmxcs B OOLWEeCTBEHHy >u3Hb BY3a, ykpenneHue
MEXINYHOCTHBIX CBS3EWN N YBEPEHHOCTW B MPaBUIbHOCTM BbIGpaHHON npodeccuy;

2) npoBedeHVe CcuUCTEMATUYECKOW W LeneHanpaBneHHOW npodopueHTauMoOHHON paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATEMNbHOIO OTHOLUEHUS K TPYAY;

3) hopMmpoBaHne OBLLEKYNBTYPHBLIX KOMMNETEHLNNA, YKPEMSIEHUE NNYHBIX U TPYNMNOBbIX LIEHHOCTEMN,
00LLEeCTBEHHbIX LIEHHOCTEN, LLEHHOCTU HEMPEPbLIBHOrO 06pa3oBaHus;

4) rpaxxgaHCKo-NpaBoOBOE BOCMUTAHWE NINYHOCTY;

5) naTpuoTuuyeckoe BocnuTaHne oby4varowmxcs, GopMupoBaHMe MOLENU NPOodECCUOHANBHOM
3TUKN, KYNbTYpbl 3KOHOMUYECKOTO MbILLIEHUS], ETOBOro 00LLEeHMS.

OO6beanHeHne anemMeHTOB 06pa3oBaTenbHOW M BOCMUTATENBHOW COCTaBMSOWEN AUCUMMIIUHBI
cnocobcTByeT hopMUPOBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMIA BbIMYCKHMKOB, KOMMNETEHLUUA COLMANbHOMO
B3aUMOZENCTBUSI, CAMOOPraHn3aLmmn n camoynpaBneHnsi, CUICTEMHO-AEATENbHOCTHOIO Xapakrepa, co3gaeT
yCroBwusi, HeO6X0AMMbIE AN BCECTOPOHHErO PasBUTUS NINYHOCTH.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUMINUHBI

OucuunnuHa naydvaetcs B 1,2,3 cemectpe (-ax) 1,2 Kypcos.
MpogomkutensHocTb cemecTpoB 1 cemecTtp —13 5/6, 2 cemecTtp — 18 1/6,
3 cemecTp — 18 4/6 Hepenb.

TpydoeMKocTb, Yac

cemMmecTp, Kypc*

Bug yyebHown paboTbl oyHas /
3a04Hasa opma
0YHO-3a04Hag hopma
1cem. | 2cem. | 3cem. | 1kypc 2 Kypc
1. AyauTopHbIe 3aHATUSA, BCEro 42 58 58 20 26
- nekumun 16 20 20 8 10
- NpaKTUYeckue 3aHATMSA (BKNOYas ceMmnHaphbl) 26 38 38 12 16
- nabopaTopHble paboThl
2. BHeayauTopHasi akageMuyeckas paborta 66 86 86 187 217

2.1 dukcnpoBaHHble BUAbI BHeayaAUTOPHbIX

22 32 32 40 40
camMocCTosTeNbHbIX paboT:

BbinonHeHne nHanemayanbHOro 3agaHvs B Buae TMNoBOro pacyeTta 22 32 32 40 40
2.2 CamocTosTenbHOEe u3y4eHne TeM/BonpocoB NporpamMmmabli 24 34 34 90 100
2.3 CamonoAroToBKa K ayAUTOPHbLIM 3aHATUAM 12 12 12 20 26
2.4 CamonoaroToBKa K y4acTUIO U y4acTUe B KOHTPOSbHO-
OLeHOYHbIX MEPONPUATUAX, MPOBOAMMBIX B paMKax TeKyLLero 8 8 8 37 51
KOHTPOJS OCBOEHMUSA OUCUMMNIVHBI (3@ UCKITIOYEHUEM YYMEHHbIX
enn. 2.1-2.2):

3. MonyyeHune 3a4éTa NO UTOramMm OCBOEHUSI AUCLUNIUHDI +
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4. NopgroToBKa U caa4va 3K3amMeHa Nno uToram oCBoeHusi 36 36 9 9
AUNCLMNIINHbI
Yacbl 108 180 180 216 252
OBLLUASA TpyAoeMKOCTb AUCLUNIIUHDI: 3aveTHLIE eAVANLE! 3 5 5 6 7
lMpumeyaHue:
* — ceMecmp — [1si O4HON N O4HO-3204HON (HOPMbI OBYYEHUSI, KYPC — AN 3a04HON (hOpMbI 0ByYeHUs;
** — KP/KI, pecbepaTa/acce/npeseHTaumm, KOHTponbHOW paboThbl (Ans obyyatoLmxcs 3ao4Ho opMbl 0By4eHKs), pacHeTHO-
rpacpuyeckor (pacyeTHO-aHanUTU4Yeckon) paboTel 1 Ap.;
4. COOEPXXAHUE U CTPYKTYPA OUCLUUNNNHBI
4.1 YKpynHeHHasa copepxaTtesibHaA CTPYKTypa AUCLUUNIIUHbI U
obwas cxema ee peanusauum B yueb6HOM npouecce
TpyooemkocTb pasfena n eé E ><
pacnpegeneHue no sugam yyebHom S T35
paboTbl, yac. i <oy
AyantopHas pa6ota | BAPC g s So¢g
Homep 1 HaumeHoBaHWe ok I
3aHATMSA o (G s Q=
paspena o _ 2 Q (% 5T 8
y4€BHON AMCUNNNNHBI. & ol s 322, o | E_ 53 c % §
YKpynHEHHbIE TEMbI pasaena 215 3 8o(8¢ 5|25% Qo g 8E
O|8|c|Z8|8L 8|25 & oS5
SlEJ|eo g s 523
88" S S Zg?°
c © 8
1 2 |34 5 6 7 8 9 10
OyHas dhopma 0byyeHus
1 cemecTp
AneMeHTbI NIMHEWHON anre6pbl CamocTosiTenbHa
1.1 MaTpuubl n onpegenutenu. npoBepoyHas
1 . 26 (10| 4| 6 16 pabora, OnK-1
1.2 Cnctembl NUHENHBIX MHAMBMAYanbHble
anrebpanyecknx ypaBHeHUN 3a[aHuns TUNOBOrO
pacyeTta
BektopHas anrebpa CamocToaTensHa
2.1 BekTopbl. OCHOBHbIE MOHATUS. npoBepo-Hasn
2122 TpousBeneHnss  BekTopoB uX| 22 [ 8 | 4 | 4 14 patora, OnK-1
NPUAOKEHNS! MHAMBMAYanbHble
3a[aHns TUNOBOrO
pacyeta
AHanutnyeckas reomeTpus Ha CamocTosiTensHa
NNOCKOCTH npoBepoyHast
3 [3.1 Mpamas nuHms Ha nnockocTy 2|l ala 4 14 | 22 pabora, OMK-1
3.2 KpuBble BTOpPOro nopsigka mHomBmnayanbHble
3a[aHuns TUNOBOrO
pacyeta
AHanutnyeckas reomeTpus B CamocTosTenbHa
NpocTpaHCcTBe npoBepoyHas
4 4.1 MNnocKoCTb B NPOCTPaHCTBE 1614alo0 4 12 paborTa, onKk-1
4.2 Mpsmas 7 MOCKOCTb B MHAMBUAyanbHble
npocTpaHcTBe 3a4aHnda TUNOBOIro
pacyeta
BBegeHue B MaTeMaTU4ECKUA aHanus3 CamocTosTenbHa
1.1. KomnnekcHble yncna npoBepoYHas
5 [1.2 OyHKuUY 22 (12| 4| 8 10 patora, OrK-1
1.3 Mpegen dyHKLMK vHansmnayanbHble
3a[aHNs TUMOBOTO
1.4 HenpepbIBHOCTb (hyHKUMN pacyeTa
[MpomexyTovHas aTtTectaums 3aveT
WToro no y4eGHoM ancumnnmye 108 |42 | 16| 26 66 | 22
2 cemecTp
OundbepeHumnanbHoe ncuucneHve CamocTosTensHa
pyHKLMN OQHON NepeMeHHOWN npoBepoYHas
1.1 MNpounsBogHasa CNoXHON PyHKUUN paborta,
6 1.2 ®opmyna Teunnopa. [lpaBuno 4612218 14 24 MHOnBMAYanbHble OfK-1
TNonutans 3a[aHuns TUNOBOrO
1.3 UccneposaHne yHKUNIA pacyeTta
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UHTerpanbHoe ucuucneHne yHKUMU CamocTosaTenbHa
OAHON NepeMeHHOW npoBepoYHast
1.1 MNepBoobpasHasi U HeonpeaeneHHbIN paborTa,
7 |uHTerpan 52 124 | 8 16 28 vHavMBuayanbHble OnkK-1
1.2 OCHOBHble MeTOAbl MHTErPUPOBAaHMS 3aJaHns TUMNoOBOro
1.3 OnpedeneHHbIi MHTerpan M ero 32 pacyeTa
NPUIOXeHUst
AunddepeHumnanbHoe ncuucneHve CamocTosiTensHa
(PYHKLIMM HECKOJIbKMX NepeMeHHbIX npoBepoYHas
1.1 ToHsTMEe dYHKUMM  HECKONbKMX paborTa,
nepemMeHHbIX VHAMBUAYanNbHbIE OnK-1
1.2 YacTHble npon3BogHble 3a/jaHu1s TUNOBOIO
8 1.3 OudpdepeHuman. OkcTpemym.| 46 |12 | 4 8 34 pacyeTa
Hanbornbluee M HaumeHbllee 3HayeHune
B 3aMKHyTOM obnactu
1.4 MeTon HauMeHbLUMX KBaApaToOB Kak
MeToq 06paboTkun pe3ynbTaToB NOMEBbIX OrK-1
reoges3nyeckmx M3amepeHun
[MpomexyToyHas atTecTaums 36 3K3aMeH
MToro no y4yebHom gucumnnmHe 180 |58 |20 | 38 86 | 32
3 cemecTp
OObIKHOBEHHbIe CamocToaTensHa
avuddepeHumnanbHble ypaBHEHUSA npoBepoYHas
1.1 OuddpepeHumansHble  ypaBHeHUe paborTa,
nepeoro nopsigka. YvcneHHoe pelueHune MHAMBMAYanbHblE
9 |ypaBHeHUN 76 13010 | 20 46 3ajaHns TMNOBOTO OrnK-1
1.2 [OduddepeHumnanbHble ypaBHeEHUS pacyeTa
BbICLUMX MNOPSAKOB
1.3 MpunoxeHna auvddepeHumansHbIX
ypaBHEHWI 32
Psagbl CamocTosaTenbHa
1.1. 3HaKoNOCTOSIHHbIE pAAbI npoBepoYHas
1.2 3HaKkonepeMeHHble psabl pabora, OrK-1
10 (1.3 CreneHHble paabl 68 |28 |10| 18 40 nHanBMAYyanbHbIe
1.4 PasnoxeHne pyHKUMn B psg 3a/jlaHunA TUNoBoro
1.5 MNpwunoxeHue pspos. [encteus Hag pac4yeTa OnK-1
psaamu
lMpomexyToyHasa aTTecTaums 36 9K3aMeH
MToro no yyebHom gucumnnnHe 180|58 | 20| 38 86 | 32
WToro no yuebHoI ancumnnnHe |[468 [158[56 [102 | 0 [238] 86 |
3aoyHasi opma 06y4eHus
1 Kypc
AneMeHTbl IMHEeMHOW anrebpbl CamocTosiTensHa
1.1 Matpuubl n onpegenuTenmu. nposepoyHas
1 5 29| 8|4 4 21 pabora, OrK-1
1.2 Cucremsl JINHENHbIX nHaMBUAyanbHble
anrebpanyeckux ypaBHeHUN 3aaHusl TUMNOBOTO
pacyeTta
BekTtopHas anre6pa CamocTosTenbHa
2.1 BekTopbl. OCHOBHbIE MOHATUS. npoBepoyHas
2122 TpoussepeHnss BektopoB ux| 26 [ 0 | 0| O 26 pabora, OnK-1
NPUNOXKeHs VHAMBUAYanNbHbIE
3agaHns TUMOBOrO
pacyeTta
AHanutnyeckas reomeTpus Ha 40 | CamocToaTenbHa
NnocKoCcTH npoBepoYHas
3 [3.1 Mpamas nuHms Ha nnockocTy 30|20 2 28 pabora, onKk-1
3.2 KpuBble BTOpOro nopsigka MHAMBMAYanbHblE
3agaHus TUMOBOrO
pacyeTta
AHanutnyeckas reomeTpus B CamocTosTenbHa
npocTpaHcTBe npoBepoYHas
4 4.1 TInockocTb B NpOCTpaHCTBE 32 10lo0 0 32 pabora, onKk-1
4.2 Mpamag " NSOCKOCTb B nHaMBUAyanbHble
NpoCTpaHCcTBe 3agaHns TUMOBOrO
pacyeTta
5 |BBegeHue B MaTemaTuyeckum aHanus | 36 | 2 | 2 0 34 CamocTosaTensHa OlK-1
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1.1. KomnnekcHble yncna npoBepoYHas
1.2 PyHKUMK pabora,
1.3 MNpegen dyHKUMK nHavBuayanbHble
3agaHus TUMOBOTO
1.4 HenpepbIBHOCTb OyHKUUN pacueta
OunddepeHumnansHoe ncuucneHue CamocTosaTenbHa
PYHKLMN OQHON NepeMeHHOWN nposepoyHas
1.1 MNpousBogHasa CNoXXHon yHKUMn pabora,
6 1.2 ®opmyna Tennopa. [lpaBuno 541812 6 46 nHamMBuayanbHble Ork-1
TNonuTtans 3agaHus TUMOBOrO
1.3 UccneposaHne dyHKUNA pacyeTta
lMpomexyToyHas atTectauus 9 9K3aMeH
MToro no yyebHon gucumnnmHe 216 20| 8 12 187| 40
2 Kypc
UHTerpanbHoe ucuucrneHne yHKUUU CamocToaTenbHa
OOHON NepeMeHHOW npoBepoyHas
1.1 MNepBoobpasHas n HeonpeaeneHHbIV paborTa,
7 |wHTerpan 65 |10 4 6 55 nHavMBMAyanbHble OrK-1
1.2 OCHOBHbIE METOAbI MHTENPUPOBAHUS 3afaHnsa TMnoBoro
1.3 OnpegeneHHbli uHTErpan u ero pacyeTa
NPUIoXeHUst
OunddpepeHumnansHoe ncuymucrneHue CamocTosTenbHa
(PYHKLMN HECKONBbKNX NEePEeMEeHHbIX npoBepoyHas
1.1 ToHsTMe dYHKUMM  HECKONbKMX paborTa,
nepemMeHHbIX MHAMBMAYanbHblE OnK-1
1.2 YacTHble Npon3BoAHbIE 3ajaHns TMNOBOTO
8 1.3 OundbdpepeHuman. OkcTtpemym.| 56 | 2 | O 2 54 pacyeTta
HaunGonbllee M HaMMeHbllee 3HayeHue
B 3aMKHyTOM 0bnactum
1.4 MeTon HauMeHbLUMX KBaOpaTOB Kak
meToz 06paboTku pesynbLTaToB NOMEBbIX 40 OrnK-1
reofe3v4ecknx N3mepeHun
OOGbIKHOBEHHbIe CamocToaTenbHa
anddepeHumnanbHbie ypaBHEHUSA npoBepoYHas
1.1 [AunddepeHumancHble ypaBHEHWE paborTa,
nepBoro nopsiaka. YncneHHoe pelueHve MHAMBMAYanbHblE
9 |ypaBHeHwui 66 | 8 | 4 4 58 3a/jaHuNs TUNOBOTO OrnK-1
1.2 [OunddepeHumnansbHblie  ypaBHEHUS pacyeTta
BbICLUMX MOPSIAKOB
1.3 lMpunoxeHns auddepeHumanbHbIX
YpaBHEHUN
Pagbi CamocTosaTenbHa
1.1. 3HAKONOCTOsIHHbIE PSabl npoBepoyHas
1.2 3HakonepeMeHHble psabl pabora, OrK-1
10|1.3 CteneHHble psagpl 56| 6 | 2 4 50 mHaomBnayanbHbIE
1.4 Pa3snoxeHve pyHKUMIA B psg 3afaHnA TUNoBoro
1.5 Mpunoxenve pspos. [dencTBua Hag, pac4eTta OnK-1
psgamm
[MpomexyToyHas aTTecTaums 9 9K3aMeH
MToro no y4e6Holn gucumnnunHe 252|126 |10| 16 217| 40
WToro no y4ebHom ancumnnmHe |468 |46 |18 |28 I |404| 80 I
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4.2 JleKUMOHHbIN KypC.
MpumepHbIN TEeMaTUYECKUIN NJIaH YTeHUA NeKuMi No pasgenamMm AUCLUNIINHBI

Howmep

pasgena
nekunm

Tema nekummn. OCHOBHble BOMPOCHI TEMbI

TpyAnoemkocTb no
pasgeny, 4ac.

OuHas 3aouHas
dopma dopma

Mcnonb3syemble
WHTEpaKTUBHblEe

dopMbl

[EnY
N

4

1 cemecTp

1 Kypc

Tema: MaTpuupl, onpegenutenu.

1) MNoHaTre maTtpuubl, JeNcTBUst Haa MaTpuuaMu.

2) Onpegenutenu. CBorcTBa onpegenutenen.

3) MuHopbl 1 anrebpanyeckne gononHexus. ObpaTHas
mMaTpuua. PaHr.

Tema: Cuncremsbl TNIVHENHBIX anrebpanyeckux
ypaBHEHUI

1) Cuctembl «nN» MMHENHbIX YPaBHEHUA C  «N»
HeunssecTHbIMU. Popmynbl Kpamepa.

2) PelueHne cucteMm ypaBHEHUIN MaTPUYHBIM CNOCOBOM.
MeTtog lNaycca.

3) WccnepoBaHue pelleHUs CUCTEM M NIMHEWHbIX
YPaBHEHUIN C N HEU3BECTHbLIMMU.

Nekuus c
3annaHnpoBaHHbIMA
owmbkamm

Tewma: Bektopbl. OCHOBHbIE MOHATKS.

1) BekTopbl. JInHelrHble onepaunn Hag BEKTOPaMMu.

2) TeopeMbl 0 Npoekumn BekTopa Ha ocb. KoopanHathl
BekTopa. [encteBMe Haa BeKTopamMy B KOOpAWHaTax.
YcnoBue KONNMMHEAPHOCTN ABYX BEKTOPOB.

JNlekunsi-
BM3yanusauus

3,4

Tema: [NponsBeaeHe BEKTOPOB

1) CkansipHoe npowusBedeHWe [OBYyX BEKTOpPOB, €ro
cBovictBa. [nuHa BekTOpa W yron Mexay [ABymSA
BEKTOpPaMu B KOOpAvHaTHOW dopme.

2) MexaHW4YecKMn CMbICI CKanspHOro npovn3BeaeHus.
HanpaenstoLime KoCMHyCbl BEKTOpa.

Jlekumns-
BM3yanusauus

3) BektopHOoe npowu3BedeHVe [OBYX BEKTOPOB, €ro
CBOMCTBA W MNPWIOXKEHUS K  pelleHnto  3agau.
CmellaHHOe npou3BegeHne Tpex BEeKTOpOoB, €ro
reoMeTpUYeCKkUin CMbICI. YCNoBUS KOMMMaHapHOCTH
TpeX BEKTOPOB.

Jlekumns-
BM3yanusauus

Tewma: NpsaAmas NMHUSA Ha NIOCKOCTU

1) Obwee ypaBHEHMEe MpPsMOM U €ro uccrnegoBaHuve.
YpaBHeEHNE NpPsIMOA NWHUM C 3afaHHbIM  YIMOBbIM
KO3 PULMEHTOM. YpaBHeHue ny4ka NPSMbIX.
YpaBHeHWe MpsAMON, Npoxoasllen 4yepe3 OBe AaHHble
TOYKMU.

2) Yron wMexay ABymMsA  NpsAMbIMKU,  YCroBue
napannensHOCTM W MNEPneHaVKyNApHOCTM  ABYX
npsiMbIx. PaccTosiHme oT ToYkM A0 NPSIMON.

Jlekumns-
BM3yanusauus

Tewma: KpvBble BTOporo nopsigka

1) KpuBble BToporo nopsaka. KaHoHnyeckme ypaBHeHWs
OKpPYXHOCTW, annunca, napabonbl. KaHoHuyeckoe
ypaBHeHus runepbonbl. Obwee ypaBHEHVME KPUBbIX
BTOpPOro nopsigka, npvBedeHWe ero K KaHOHU4eCKOMY
BUay.

Tema: KomnnekcHble Yyncna

1) MHOXEeCTBO AENCTBUTENbHbIX YMCer.

2) KoMnnekcHble Yncna u A4eNCTBUSA C HUMMW.

3) N306paxxeHne KOMMNMEKCHbIX YNCE Ha MIIOCKOCTH.
Mogaynb 1 apryMeHT KOMMAEKCHOro Yyncna.

4) Anrebpaunyeckasi 1 TpuroHomeTpuyeckast hopmbl
3anmcu komnnekcHoro yucna. Popmyna Junepa.

5) MokasaTensHas opma 3anmMcu KOMMNIeKCHOro
yucna.

Tema: OyHKUMM

1) ®yHkuma. ObnacTb ee onpegenennsi. Cnocobbl
3afaHusi.

2) OcHOBHbIe anemeHTapHble YHKLUK, X CBONCTBA U
rpagoukm.
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3) CrnioxHble n obpaTHble dhyHKUMK. Knacc
AneMeHTapHbIX YHKUUA.

Tewma: Npegen yHKUMN

1) Ymcnosble nocnefoBaTENLHOCTU U UX NPEAENsI.
CBoOICTBa CX0ASLMXCSA NOCNeaoBaTeNbHOCTEN.

2) MNpepen dyHKUUN. BECKOHEYHO Manble BEMUYMHBI 1
nx ceoncTea. beckoHeuHo Gonblune BenuynHbl. CBS3b
8 6eCcKOHEeYHO 6oMbLUNX U BECKOHEYHO MarbIX. 1 2
3) OcHoBHble TeopeMbl 0 Npeaenax yHKUiA. [NepBbin
1 BTOPOV 3amevaTenbHble npeaensi.

4) CpaBHeHMe OeCKOHEYHO MarnbIX. OKBMBANEHTHbIEe
OeckoHeYHO Mamnble M UX WUCMNOMb30BaHWEe npwu
BblYMCIEHUN NPEAENoB.

Tema: HenpepbIBHOCTb PYHKLMK

1) OnpepeneHue HenpepbIBHOCTH yHKUNN.
Knaccudgukaums TOYeK paspbiBa dyHKUMW.
HenpepbiBHOCTb CyMMbl, MPOM3BEAEHWUA W YaCTHOrO
OBYX YHKUMA. HenpepbiBHOCTb CMOXHON (DYHKLUMW.
HenpepbiBHOCTb 9neMeHTapHbIX (PyHKUMA.

2) CsoKctBa (YHKUMIA, HENPEpPbLIBHbIX Ha OTpE3Ke:
OTPaHUYEHHOCTb, CYLLECTBOBaHMEe Haubonblero u
HanMeHbLUEro 3HayYeHun, CyLLeCTBOBaHMWE
NPOMEXYTOYHbIX 3HAYEHWIA.

Obwas TpyaoEMKOCTb NNEKUMOHHOrO Kypca 16

Bcero nekuun no yyebHom gucumnnuHe: | vac M3 HMX B MHTEpPaKTMBHON dhopme:

vac

- 0YHast dpopma obyyeHus | 18 - 0YHas popma 0byYeHus

2 cemecTp

Tewma: MNMpownssogHas cnoXxHowm yHKUMM

1) Onpepenexve NPON3BOAHOWN DYHKUNN.
"eomeTpuyecknin " MeXaHU4YeCcKum CMbICn
NPOn3BOAHON. YpaBHEHMS KacaTefnbHOM WU HOpManu K
KpUBOW.

1 2) MNMpownsBogHast MOCTOSAHHOW, CyMMbI, MPOVU3BEAEHMS U 2 2
yacTtHoro pAByx @yHkumi. [lpounsBogHas obpaTHon
dyHKuMK. Tabnuua Npon3BOAHbIX.

3) OuddepeHumnpyemocTb dyHkUnKM. CBSA3b MOHATUIA
anddepeHumpyemocTm n HenpepbIBHOCTU.
[MpounsBogHas CNoXHON PyHKUUN.

Jlekumns-
BM3yanusauus

4) OudbdepeHuman dyHkumun. CBssb anddepeHumana
c NpPOV3BOAHON. reomeTpuyecknii cMbICh
anddepeHumana DyHKUNN. MpubnmxeHHble
BbIYMCINIEHMA C NOMOLLbI0 AnddepeHumana dyHKUWK.
5) MNponssoaHbie dyHKUMMK, 3aaHHOMN
napametpuyeckn. lMpounssogHble K auddepeHumanbi
BbiClUMX  nopsigkoB. Teopembl  Pepma, Ponng,
Jlarpanxa, Kowmn.

6) PackpbiTue HeonpedeneHHoCcTen U NpaBumo
Jlonutans.

Tema: ®opmyna Tewnnopa

1) ®opmyna Tennopa

Tema: NccnepoBaHue dyHKLMN

1) YcnoBua Bo3pacTaHuss u ybbiBaHWs yHKUMK.
JlokanbHbI  9KCTpEeMyM  yHKUUKN. Heobxoaumblie wu
4 [OCTaTOYHbIE YCMOBUSI CYLLECTBOBAHUSA JIOKAbHOIo 2
3KCTpEMYMA.

2) OTbiCKaHNe HanbOoNbLUErO Y HAMMEHBLLErO 3HAYEHUN
HenpepbIiBHOW Ha OoTpeske PyHKLUN.

JNekuuns-
BM3yanusauus

3) NccneposaHve Ha aKCTpPEMYM (PYHKUUW C MOMOLLBIO
Npou3BOAHbLIX  BTOpOro  nopsgka. WccnepoBaHue
rpaduka yHKUUN Ha BbINYKNOCTb U BOFHYTOCTb. TOYKK
nepernba. ACUMNTOTbI KPMBBIX.
4) O6wass cxema wuccriegoBaHus  yHKUMKM  ©
NocTpoeHusi rpacpmka PyHKUNNA.

Jlekumns-
BU3yanu3aumsi

2 Kypc

Tema: [epBoobpasHas 1 HeonpeaeneHHbIN nHTerpan
7 6 1) MepBoobpasHasn. HeonpegeneHHbIn nHTerpan.
2) CsouncTBa HeonpedeneHHoro uHterpana. Tabnuua

Nekuus ¢
3annaHnpoBaHHbIMU

15




OCHOBHbIX MHTErpanos.

Tema: OCHOBHblE METOAbI VNHTEerpnpoBaHuna

1) OcHOBHble MpPUEMbl WHTEIPUPOBAHWS: 3aMeHa
nepemMeHHo 1 UHTErpUpOBaHKE MO YacTsM.

ownbkamm

2) NHTerpupoBaHue ApobHO-paumoHanbHbIX (YHKLUNA.

3) WHTerpupoBaHWe  BbIpaXeHUN,  CoAepKalumx
TPUroHOMeTpu4eckne PyHKLMN.

4) WHTerpupoBaHMe HEKOTOPbIX MppauMOHarbHbIX
BbIpaXXEHWN.

Tema: OnpefeneHHbIv HTerpan

1) 3apava, npuBogdAWas K MOHATUIO onpeneneHHoro
nHterpana. OnpegeneHve onpeneneHHoro MHTerpana,
KaK npegena MHTerpanbHbIX CYMM.

2) OcHOBHble CBOWCTBa ONpPeAeneHHOro WHTerpana.
dopmyna HetoToHa-J1enbHuua.

3) 3ameHa nepemeHHON B onpeferneHHOM WHTerpane.
MHTerMDOBaHMG no 4acTtdam B onpegeneHHom
uHTEerpane.

4) MpunoxeHus onpeneneHHoro WHTerpana.
HecobcTBEHHbIE MHTErparbi.

Nekuus c
3annaHnpoBaHHbIMU
owmbkamm

Tewma: NoHsATHE PYHKUMN HECKOMNBbKUX NepeMeHHbIX

1) TloHaTMe YHKUMM  HECKONMbKUX  MNepeMeHHbIX.
Obnactb onpepeneHus. [eomeTpuyeckuin  cMmbicn
YHKLMW ABYX NEPEMEHHbIX.

2) OudpdbepeHumpyemocTb dYyHKUMM. MonHoe
npupawieHme u nofHblin  AvddepeHumnan  yHKLMKU
HECKOIbKMX NepPEMEHHBIX. [eoMeTpnYeckuii CMbICI.

10

Tema: YacTHble nponsBoaHble

1) YacTHble npoM3BOAHBLIE CMOXHbIX W  HESABHbIX
YHKUMA.  YpaBHEHMS KkacaTenbHOW MMOCKOCTM W
HOpManu K NOBEPXHOCTH.

2) YacTtHble npousBogHble 1 anddepeHumansl BbICLLNX
nopsiakoB. MNMpumeHeHne nonHoro AvddepeHumana ans
NpUBNMXKEHHbIX BblYMcneHni. Popmyna Tewnnopa.

3) CkansipHoe none. lMpou3BogHas MO HanpaBIEHUIO.
pagueHT.

4) Heobxoanmblie n [ocTaTouHble ycrnosus
CYLLECTBOBAHUS JOKanbHOMO 3KCTpeMyma  yHKLUN
[OBYX NEepeMEHHbIX. YCMNOBHbIA 3KCTPEMYM

O6Lwas TpyA0EMKOCTb NEKLMOHHOTO Kypca

20

Bcero nekuun no y4yebHom gucumnnuHe: | vac M3 HMX B MHTEpPaKTMBHOM dhopMme:

vac

- 0YHast dpopma oby4yeHus | 20

- OYHas popma 0byyeHus

10

3 cemecTp

Tema: [OuddepeHumanbHble ypaBHEHME NepBOro
nopsiaka

1) OCHOBHbIE NOHATUS 1 ONpeaenexHus.

2) 3apaya Kowwu. dopmynumpoBka  TeOopeMbl
CYLLECTBOBaHNA W €AMHCTBEHHOCTU pELUEeHWs1 3agauu
Kowwn.

3) YpaBHeHus ¢ pasgensaowmnuMmmncs nepemMmeHHbIMN.

4) OpHopoaHble aunddepeHunansHble  ypaBHeEHUS
nepBoro nopsigka.

5) IuHenHble  pnddpepeHumanscHble  ypaBHEHUS
nepBoro nopsiaka.

6)  YucneHHoe peweHne  guddepeHumnanbHbIX
ypaBHeHun. 3agadva Kowum

3,4

Tema: [dunddepeHumancHble ypaBHEHWUs  BbICLUUX
nopsiAKoB

1) OudbcbepeHumanbHble ypaBHEHMS BbICLUMX MOPSAKOB,
Jonyckarouwue noHmxKeHne nopsgka.

2) IlnHenHble guddepeHumanbHble ypaBHEHUS BbICLUNX
nopsakos. JlMHenmHas  3aBUCMMOCTb W NUHENHas
He3aBUCUMOCTb PYHKLIMIA.

3) PeweHne NHEHoro O HOPOAHOro
AnddepeHUmansHoOro  YpaBHEHUS € MOCTOSHHbIMU
Ko PMLUMEHTAMN. XapaKTEPUCTUHECKOE YpaBHEHUE.

Nekuyus-
BU3yanusaums

4) OTbickaHMe YaCTHOrO  pELUeHUs  FIMHEWHOro
HEOAHOPOAHOro ypaBHeHusi c NOCTOSAHHLIMM

Nekuus ¢
3annaHnpoBaHHbIMY
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KoadpdumumeHTamm MeTogoM nogbopa no BuAy npaBow owmbkamm
yacTu.
Tema: 3HaKkonocTosHHbIE pSab!
1) Yncnoson psaa. Cymma psga. CBoncTBa CXOAsLLMXCA
6 psgoB. Heobxogumoe ycrnosre CXoaMMOCTy psiga. 2
2) lMpu3HakM CXoAMMOCTU PSAOB C MOMOXUTENbHBIMU
yYneHamu: Npu3Haky cpaBHeHus, npusHak danambepa, 2
paguvKanbHbli U MHTerpanbHbIM Npu3Hakm Ko,
Tema: 3HakonepeMeHHbIe psabl
7 1) Ab6conoTHaa n ycroBHas cxogumocTu. Teopema | 2
JlenbHunua.
10 Tema: CteneHHble psaabl
1) Teopema Abensa. Pagnyc n mHTEpBan cxoanMocTu
8 cTeneHHoro psga. CBovicTBa CTENEHHbIX PSAOB. 2
2) MoyneHHoe anddepeHUnpoBaHue "
WHTErpupoBaHne CTEeNeHHbIX pAaoB.
Tema: PasnoxeHne dyHKuMI B psa
1) PasnoxeHve dyHkuMA B psagbl Tennopa u
MaknopeHa.
9,10 4
2) MpumeHeHne psiooB K NPUBNNKEHHBIM
BbIYMCIEHUSAM.
3) OenictBus Hag psgamum
Ob6was TpyA0EMKOCTb NEKUMOHHOro Kypca | 20 10 X
Bcero nekuui no y4ebHom gucumnnuHe: | vac /13 HMX B MHTepaKTuBHOW dhopme: | vac
- 0YHast dpopma obyyeHus | 20 - 0YHas popma obyyeHus | 6
Bcero nekuun no yyebHom gucumnnuHe: | vac M3 HMX B MHTEPaKTMBHOW dhopmMe: | Yac
- 0YHast dpopma obyyeHus | 56 - 0YHas dopma obyyeHus | 22
- 3a04Hasn popma oby4eHuns | 18 -3a04Hasn popma oby4yeHus | 6
lNpumeyvaHusi:

- MaTepuanbHo-TEXHNYeckoe obecneyeHe NEKLUMOHHOIO Kypca — cM. MNpunoxeHue 6.
- obecneyeHne NeKLUMOHHOrO Kypca y4ebHow, y4ebHO-MeToaNYECKON NUTepaTypo U MHbIMM BUBIMOTEYHO-MHOPMALIMOHHBIMM

pecypcamMu U1 cpegcTsamut

obecneyeHns obpasoBaTensHoro npouecca — cM. Mpunoxenns 1 mn 2

4.3 NMpuMmepHbIN TeMaTUYECKMIA NJ1aH NPaKTU4YeCKUX 3aHATUN
no paspgenam ANCLUNIUHBbI

Homep TpyaoémkocTb no
o5 o Tema 3aHaTUS/ pasgeny, Vcnonbayemble Cessb
ce| & MpumepHbie Bonpockl Ha obcyxaeHne yac. 3aHATMSA
& Z| K | (ana sausTuit B hopmaTe ceMnHapCKux) MHTEPAKTUBHbIE (POpMLI c BAPC*
= OuHasa | 3aouHas
82| § dopma | copma
1 2 3 4 5 6 7
1 cemecTtp
BbluncneHue onpegenutenen. PeweHne
1 CMCTEM ypaBHEHWI nNo hopmynam 2 2 Y3 CPC
Kpamepa.
1 Oencteua Hag maTpuuamu. HaxoxaeHue
MUWHOpa 1 anrebpan4ecKkoro A0NOMHeHNs
2,3 |anemeHTa maTpuupl. PelueHne cnctem 4 2 ocn
YypaBHEHUI MaTPUYHbIM crocoboM, no
meTogay aycca.
JInHenHble onepauny Hag BeKTopamu. PaGoTa B Manbix rpynnax  |OCM Y3
4 CkansapHoe npounsBefeHve AByX 2 (B3aumooByueHve) CPC
2 BEKTOpPOB.
5 BekTopHOe npounsBeaeHe BEKTOPOB. 5 v3 CPC
CwmMellaHHoe Npovn3BefeHe BEKTOPOB
[psamas NUHUA Ha NNOCKOCTH OCIl Y3
6 2 2 cPC
3 KpuBble BTOpOro nopsigka (OKpy>HOCTb,
7 annunc) Kpreble BTOPOro nopsiaka 2 Pa6oTta B manbix rpynnax Y3 CPC
(rvnepbona, napabona)
4 8 MnockocTb 2 ocrl
9 lMpsimas B npocTpaHcTBE 2 ocrl
KomnnekcHble uncna n 4eNCTBUS C HAMMU.
5 10 Anrebpauyeckas 1 TpUroHomeTpuyeckas 5 ocn
hOpMbI 3aMMCK KOMMNMEKCHOTO Ynchna.
dPopmyna dnnepa. MokasatensHasa
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dopmMa 3anmcu KOMMMAEKCHOro Yncna.
KOpHM 13 KOMNJIEKCHBIX YnCe.

®PyHKLMN, X CBONCTBA, CMOCOObI
3agaHus. Npadmkm anemeHTapHbIX

11  |dyHkumi. Mpegen dyHKUMK. 2 832 V3
BbluncneHue npegenos, packpbiTve
HeonpeaeneHHoCTen.
12 I wn Il 3ameyaTtenbHble npegesnsl.
13' HenpepbIBHOCTb dYyHKUMN. 4 Pab6ota B manbix rpynnax |Y3 CPC
Knaccundukaumsa paspbiBoB yHKLMN.
Bcero npaktuyeckmx 3aHaTU no yvyebHomn yac M3 HUX B MHTEPaKTMBHOW|4ac
AVCUMNIVHE: dopwme:
- 04Hasa popma 0byyeHns |26 - 04Hasa popma obydeHus| 6
B TOM Yncne B hopmaTe CEMUHAPCKUX 3aHATUN:
- 04yHasa popma obyyeHust
2 cemecTp
1 MponssogHas hyHKUMK. TexHuka > 4 ocn vy3
avdepeHumpoBaHus. CPC
MpownsBoaHble BbICLLMX NopsiaKOB.
MpownsBoaHble HESABHbIX,
2, 3 |napameTpu4eckux PYHKUNA. 4 Y3 CPC
Jlorapncdmunyeckoe
avddepeHumpoBaHmne
4 Mpasuno Jlonutans. 2 Y3 CPC
OudbdepeHuman dYHKUMU " ero
5 npunoxeHune K NPUBNNKEHHBIM 5 v3 CPC
BbIYMCIIEHNSM. OudbdepeHumansi
BbICLUMX NopsigkoB. Popmyna Tennopa.
Mpunoxenne NPOU3BOAHbIX K 4 ocCrn
6,7 |nccnepoBaHuio  dyHKUMA.  TMocTpoeHuwe Pab6oTta B manbix rpynnax |¥3 CPC
rpadmKoB.
2 Kypc
TabnuyHoe  wuHTerpupoBaHue. MeTtoa ocn v3
8,9 |pononHeHuss OO NOMHOro  KBagparTa. 4 2 CPC
WHTerpmpoBaHne nogcTaHOBKOW.
10, |WHTerpupoBaHue no HacTaM. 4 2 v3 CPC
11  |WHTerpupoBaHue paumoHanbHbIx Apoben.
MHTerpvpoBaHne  TPUroOHOMETPUYECKMX
12 |dyHKUWIA. WHTerpupoBaHue 4 Y3 CPC
nppaumoHanbHbIX (OYHKLWUA.
13, |BbluMcneHue onpeneneHHoro MHTerpana, 4 2 ocn
14  |ero npunoxeHus. Y3 CPC
OYHKUMN  HECKONbKUX  MEPEMEHHbIX,
15 |obnacTtb onpegeneHus. YacTHble 2 2 Y3 CPC
Npou3BOAHbIE.
MonHbIn anddepeHuman,
16 |npubnuxeHHble BbluMcneHus. [lonHas 2 Y3 CPC
npou3BogHas.
Okctpemym  dyHkumn. Haubonbliee u
HaMMeHbllee 3HavyeHne QyHKUMM B
17, |3amkHyTOM OGnactu. MeTo4 HauMeHbLINX 4 PaGoTa B Mansix rpynnax |Y3 CPC
18 |kBagpaToB kak MeTog  obGpaboTku
pesynbTaToB MOSMEBbLIX e0Ae3UN4eCcKmX
n3mMepeHun
Bcero npaktuyeckmx 3aHaTuin no y4ebHom|4ac M3 HMX B MHTEpPaKTUBHOMN yac
ONcunnnuHe: copme:
- 0OYHas popma 0byyeHus |38 - 0YHas dhopma 06yyeHun|8
B ToM uncne B hopmate ceMUHAPCKUX 3aHSATUN:
- 04Has opma 0byyeHust
3 cemecTp
OndbdpepeHumanbHble ypaBHeHUs ocn y3
1,2 |nepBoro nopsigka: € pasgensiowmnummcs 4 2 CPC
nepemMeHHbIMU, OQHOPOAHbIE.
PellueHne nuHerHbIX ypaBHEHU METOA0M Y3 CPC
3,4 |Narpawxa u bepHynnu. YpaBHeHus 4 2
BepHynnu.
5 YucneHHoe pelleHne ypaBHEHUN 2 Pa6oTta B manbix rpynnax
6,7 |AY BbicLWMX MOPSAKOB, AonyckawLlime 4 OCI Y3
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NOHWKEHNE nopsiaka. CPC
OpHopogHble " HEOAHOPOAHbIE ocCn Y3
8,9 |ypaBHeHus BbICLUMX  MOPSIAKOB  C 4 CPC
NOCTOSAHHLIMU KO3 PULIMEHTAMMN.
10, |Yucnosble psgbl. WccnepoBaHve Ha 4 OoCIl Y3
11 |cx04MMOCTb MO OOCTATOYHbIM NPU3HAaKaM. CPC
2
12 |3HakonepemeHHbie psibl. 5 Pa6ota B manbix rpynnax |OCI1 Y3
(B3anmmooby4eHue) CPC
13, |PyHKUMOHAnNbHbIE pSabl. Pagunyc 4 2 ocn Y3
10 14  |cx0ANMOCTM. CPC
15, . ocCrl
16 PasnoxeHue yHkunin B psag. 4
MpunoxeHns psapoB. [encteBus  Hag ocCn Y3
17, |psaamu. MpunoxeHns psaoB B 4 CPC
18 |oGpaboTke pesynbTaToOB reone3nyecknx
n3mMepeHumn
Bcero npaktuyeckmx 3aHaTUi no yyebHomn yac M3 HUX B MHTEPaKTUBHOW yac
AVCLMNIVHE: dopme:
- 0O4Hag gopma 0byyeHus |38 - 0YHas popma obyyeHus|4
B TOM Yncne B hopmaTe CEMUHAPCKUX 3aHATUN:
- 04yHas popmMa obyyeHust
Bcero npaktuyeckmx 3aHaTUin no yvebHom|4yac M3 HMX B MHTEPaKTMBHOW|4ac
AVCLMNIVHE: dopwme:
- 0O4Has oopma 0by4eHns |98 - 0YHas popma 0byyeHun|8
- 3a04Hasn popma oby4eHun|28 - 3a04Hasn popma oby4veHus |2
B TOM Yncne B popmaTe CEMUHAPCKUX 3aHATUN:
- OYHag popma obyyeHust

* YcrosHble 0603HaYeHUs:
OCI - npeaycmoTpeHa obsisaTenbHasi caMornofrotoBka Kk 3aHsTuio; ¥3 CPC - Ha 3aHSTUM BbIAAETCS 3ajaHne Ha KOHKPETHYIO
BAPC; MNP CPC - 3aHaTMe cogepxaTenbHo 6asvpyeTcsi Ha pe3ynbTatax BbIMOMIHEHWSA CTyAeHTamum KoHkpeTHon BAPC;

lMpumeyaHus:

- MaTepuanbHo-TexHU4eckoe obecneveHne NpakTU4ecknx 3aHATUIN — cM. MNpunoxeHune 6

- obecneyeHne NpakTUYECKNX 3aHATUIN y4ebHON, y4ebHO-MeToaMYecKoW nUTepaTypol 1 MHbIMU BUBINOTEYHO-MH(OPMALIMOHHBIMK
pecypcaMun U cpeactBamu  obecneyeHust obpasosaTenbHoro npouecca — cM. Mpunoxerust 1 m 2

4.4 JlabopaTopHbIN NPaKTUKYM
(y4e6HbIM NIaHOM He NpeAyCMOTPEHO)

5 NPOrPAMMA BHEAYOUTOPHOW AKALLEMUYECKOW PABOTbI
OBYYAKOLLKMXCA NO ANCLUNNUHE

5.1 ®ukcupoBaHHble BUAbl BHeayAUTOPHbIX CaMOCTOATENbHbIX paboT

5.1.1 BbinonHeHue u 3awmTa (caayva) KypcoBoro npoekrta (paboTtbl) N0 AucuunnmHe
(y4eOHbIM NNTaHOM He NPeAyCMOTPEHO)

5.1.2 BeinonHeHue u caavya uHAMBUAYyanbHbIX 3agaHUn

5.1.2.1. Mecmo uHOusudyanbHbIx 3adaHull (8 sude munogozo pacyema) 8 cmpykmype QucyurniuHbl

Pasaenb! AVCLUMNINHBI, OCBOEHWE KOTOPbIX KomneTeHumu,
06y4aloLLMMUCS CONPOBOX/AAETCSA UMK 3aBepLuaeTcs hopMUPOBaHME/pa3BUTIE KOTOPbIX
BbINOMHEHMEM UHAUBUAYaNbLHOIO 3aAaHuns 06ecneunBaeTcs B XOMe BbINOMHEHNS
Ne HanmeHoBaHvie MHAUBMAYanbLHOro 3aAaHuns

OneMeHTbI MMHerHoW anrebpsl

BekTopHas anrebpa

AHanutnyeckas reomeTpusi Ha NIOCKOCTH
AHanuTnyeckast reomeTpusi B MpOCTPaHCTBE
BBegeHWe B MaTeMaTUYECKuii aHanmus Ornk-1
OundpdepeHumansHoe ncumcneHne yHKLUM O4HON
nepemMeHHom

WHTerpanbHoe ucuncneHve yHKLUn oaHoN nepeMeHHom
8. OundpdbepeHumansHoe ncumcneHne yHKUUU HECKOMNbKNX
nepemMeHHbIX

9. O6bIkHOBEHHbIE AnddepeHLManbHble ypaBHEHNS

oM wWINIE

N
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[ 10. [ Psiael |

5.1.2.2 lMepeyeHb NpUMepHbIX MeM UHAUBUAYanbHbIX 3afaHuin

— Pewwutb cucteMy nuHenHbIX ypaBHeHWUn No hopmynam Kpamepa, MaTpuyHbIM METOAOM, METOAOM

aycca
—  Wccneposatb cucTeMy NMHENHBIX YpaBHEHWIA HA COBMECTHOCTb
— Bbluucnute nnowaae napannenorpammMa, NOCTPOEHHOrO Ha BEKTOpaXx.
— [aHbl koopauHaThl BepLUMH TpeyronbHuka ABC. TpebyeTcs:

e CocTaButb ypaBHeHMe CTOPOHbI AB 1 HaiTn ee AnuHy.

e CocTaButb ypaBHeHue BbICOTbl BD 1 Hantn ee onuHy.

e CocTaBuTb ypaBHeHME MeanaHbl AM.

e CocTaBuTb ypaBHEHUE MPSAMON, NMPOXOASLLEN Yepes TOUKY NepeceyeHns MeanaH, napannensHo

cTopoHe AB.

e Hantnyron A.

e Hantn koopguHaTbl TOYKM, CUMMETPUYHON BEpLUNHE A, OTHOCUTENBHO TOYkM D.

e 3anucatb cuctemy HepaBeHCTB, onpegensowmnx ABC
— Hantun npoekuuto Touku D B nnockoctn ABC
— [HaHbl komnnekcHole Yncna. Tpebyetca

e [locTponTb Yncna B KOMMIEKCHOW NNOCKOCTY;

e Hantm mogynu yucen;

e Hantm cymmy, pasHOCTb, NPOM3BEAEHUE U YACTHOTO YNCEN;

e [lpeacraBnTb KOMMNEKCHOE YNCIIO Z; B TPUTOHOMETPUYECKON (POpME;
— Hantu 3agaHHble npeaens..
— MWccnepoBaTb gaHHble (byHKUMM Ha HenpepbiBHOCTb. Caenatb yeptex. [1poBepuTb NONYYEHHbIN

rpacumk cpegcTBamMm OHMANH CEPBMNCOB
— HanTtu npounssogHyto AaHHOW OYHKUMMK, NOMb3ySChb onpegeneHmem.
— HanTtu npounsBogHbie yHKLMN
— [MpumeHsasa npasuno Jlonutansi, BbIMMCANTL Npeaensl
— [lpoBecTn nonHoe uccnegosaHve yHKUMU 1 NocTpouTb rpaduk. NpoBepuTb NoNyyYeHHbIN rpadunk

cpeacTBaMu OHManH CepPBUCOB.
— Haiitn obnactb onpegeneHmns yHKUMM ABYX NepeMEHHbIX
— Hantu nonHein gudpdepeHumnan yHKUUN OBYX NepeMeHHbIX
— HanTu akctpemym yHKUMY ABYX NEePEMEHHbIX
— HanTtu napameTpbl NIMHENHOW 3aBUCMMOCTU METOAOM HauMEHbLUMX KBagpaToB
— HanTtu HeonpeaeneHHbIn nHTerpan
—  BbluncnnTb onpepeneHHsin nHterpan
— Hantu nnowaae durypsl, orpaHN4eHHON NNHNSMN
—  BblMUCIIUTBE HECOOCTBEHHbIN MHTErpan unm gokasaTb ero pacxoaMMoCTb
— Pewutb anddepeHumnancHbie ypaBHEHUS.
— Hantun yacTtHoe pelweHue anddepeHLnanbHOro ypasHeHUS YUCTIEHHBIMU MeTO4aMU.

5.1.2.3 UnpopmayuoHHO-MemoduYyeckue u MamepuasibHO-mexHu4eckoe obecne4vyeHue npouyecca
8bINOJ/IHeHUSsI UHANBUAYaribHOro 3agaHus
1. MaTepuanbHO-TEXHUYECKOE OOecneveHne npouecca BbIMOMIHEHUS WHAMBUOYAINbHOIO 3ajaHus —
cm. MNpunoxeHue 6.
2. ObecneyeHne npoLecca BbIMOMHEHUS MHOUBMAYANbLHOIO 3a4aHusa y4ebHon, y4ebHO-MeToanYeCKon
NUTEPaTYpoO M MHbIMM BMBNIMOTEYHO-UH(POPMALIMOHHBIMK  pecypcamMun, u CcpeacTBaMu obecrneyeHust
obpasoBartenbHOro npotecca — cMm. lNpunoxexwne 1, 2, 3.

LWKANA U KPUTEPUN OLEHUBAHUA

— OLEHKa «3a4ymeHo» BbICTaBMSIeTCS, €CN pelleHne 3agaHnin oopMIIEHO FPaMOTHO, B YaCTHOCTMU
MeToAbl pelleHusl, POopMbl €ro 3anuMcu M QOpMbl 3anuUcu OTBETA MOTyT ObiTb pasHbIMU.
OBGOCHOBaHHO NOMYYEH BEPHbIA OTBET UMM NOJNYYEH HEBEPHLIN OTBET U3-3a HErpybon ownbkm, HO
npu 3TOM WMeeTCs BepHasd MnocrneaoBaTeNbHOCTb BCEX LIaroB pelleHus unm  aonylieHa
€[IMHMYHas oLlimbka, BO3MOXHO, NpMBeaLasi K HeBEpHOMY OTBETY, HO NpuU 3TOM MMeeTCH BepHast
nocrefoBaTeflbHOCTb BCEX LLAroOB peLleHUs.

—- OLleHKa «He 3a4YmeHO» BbICTaBMsieTCs, eCnuv peLleHne 3agaHuii ooopMneHo HerpamMoTHO, NonyyeH
HEBEPHbIN OTBET M3-3a HEBEPHOM MOCNEeaOoBaTENbHOCTU BCEX LUArOB PELUEHUST WU PEeLLeHO
HEeCaMOCTOATESBHO.

5.1.2.4 Tunoebie KOHMPOJIbHbLIEe 3a0aHusl
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TuvnoBble KOHTPONbHbIE 3afaHWS UNN UHblE MaTepuarnbl, Heo6XxoaNMble AN OLEHKM 3HAHWIA, YMEHWUI
N HaBbIKOB M (MNKU) onbiTa AEATENbHOCTW, XapakTepusylolwmx aTanbl hOPMUPOBAHUS KOMMETEHUUIA B
npouecce OCBOeHusi obpasoBaTeNnlbHOM NporpaMMmbl;  MeToAMYECKME MaTepuansl, onpegensioowme
npoLueaypbl OLEHUBAHMWS 3HAHUIA, YMEHWIA, HABBLIKOB U (UMW) ONbiTa AEATENbHOCTW, XapaKTepuaytoLwmne atanbl
hopMUpOBaHNA KOMNETEHLMI NpeacTasneHbl B MNpunoxeHnn 9 «PoHA OLLEHOYHbIX CPEACTB NO AUCLMMNIMHE
(nonHas Bepcus)».

5.1.3 MNepeyveHb 3agaHMN ANA KOHTPOJbHbIX paboT
obyyarLwmxca 3ao4Hon popmbl 00yUYeHUs!
(He NnpeayCMOTPEHO Y4e6HbIM NNaHoOM)

5.2 CamocTosTeNnbHOE U3y4yeHue Tem

Tema B cocTaBe pasgena/

Howmep PacuyeTtHasa
pasnena BOMpPOC B COCTaBe TeMbl pasgena, TDY/A0EMKOCTb, dopma TekyLLEero KOHTpors
AMELIMATTHHbI BbIHECEHHbIE ac. no Teme
Ha CaMOCTOATENbHOE U3yYeHUE
1 2 3 4
OuHasa opma o6y4eHus
1 cemecTp
1 Onpe,qenmenbv n-ro nopsiaka. CaoiicTBa 2
onpegenuTenen, BblYMCNEHUE.
JInHenHble npocTpaHcTBa. JlMHENMHas 3aBUCUMOCTb U
1 HEe3aBUCUMOCTb CUCTEMbl BEKTOPOB. Pa3mepHOCTb W 4
6a31c NIMHENHOro NPOCTpPaHCTBA.
5 EBknuaoBsbl npocTpaHcTBa. OpToroHanbHbIN " 5
OPTOHOPMMPOBAaHHbIN Gasuc..
ConpspkeHHble oneparopebl. MocTpoeHune KoHcnexT,
2 OpPTOHOPMMPOBaHHOrO 6a3nca n3 co6CTBEHHbIX BEKTOPOB 2 TecToBbIe BOMPOCHI
COMpSXXEHHOro onepaTtopa.
OcHOBHble  3afja4uM  aHanUTUYECKOWn reomMeTpumn:
3 paccTtosiHue mMexay ABYMS TOoYKamu, AeNleHue oTpeska B 4
3a4aHHOM OTHOLLIEHUM.
3 MpeobpasoBanne koopauHat. [lonsipHas cuctema
koopavHaT. NpeobpasoBaHne KOOPAMHAT Ha NIOCKOCTMU.
4 MoBepxHOCTN BTOPOro nopsaka.
Utoro 24
2 cemecTp
6 OundbdepeHumans! Bbicunx nopsakos. CBONCTBO 6
WHBapUaHTHOCTH
6 Haunbonbluee n HanmeHbLLee 3Ha4YeHNs PYHKUUK Ha 4
oTpeske
7 MpunoxeHns onpegeneHHoro nHTerpana 6
YacTHble NpOU3BOAHbBIE CIOXHBIX U HESABHBIX (OYHKLWIA.
8 YpaBHeHUsi KacaTernbHOWM NIOCKOCTU U HOpManu K 6 KoHcnexT,
NOBEPXHOCTN TecToBbIE BOMPOCHI
8 KpusunaHa kpuson. Pagnyc kpmBuaHbl. [ponssogHas B 4
[aHHOM HanpasneHuK.. YCnoBHbIN 9KCTPEMYM
Mpepen dyHkumun. HenpepbiBHOCTL. OCHOBHBIE
8 CBOWNCTBA HemnpepbIBHbIX PYHKLUMIA. YacTHble 4
NPUPAaLLEHUS N YaCTHbIE NPOU3BOAHbIE (PYHKLMU.
8 JInHeapwu3zaums pyHKUMIA C NOMOLLbIO MeToAa 4
HaMMeHbLUNX KBAgpaToB
NToro 34
3 cemecTp
YucneHHoe pelueHue 3aga4n Kowun ans 8
9 anddepeHUnanbHbiX  ypaBHEHUA MepBOro  nopsigka
(meToa dnnepa, PyHre-KyTTbl), B TOM 4Yncne cpeacTsamu
OHITaNH-TEXHOMNOIMN
9 PelueHne NMHENHbIX ypaBHEHMIA NePBOro U BTOPOro 6 KoncnexT,
nopsiokos Metofom Jlarparxa TecToBble BONpoCk
9 OundpdepeHumansbHble ypaBHEHUS B YaCTHbIX 4
NPOWN3BOAHbIX
10 MpumeHeHWe pagoB K NPUBNKEHHBIM BbIYUCIIEHUSM 4
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Hencteua Hag pagamu. MNoyvneHHoe 6

10 anddepeHUnpoBaHne N MHTErPUPOBaHNE CTEMNEHHbIX
psiooB

9,10 PyHKUMOHanNbHbIE PAAbl C KOMNEKCHBIMUW YeHaMu 6
Utoro 34

3ao4yHas chopma o6y4eHus

1 Onpep,enmenbv n-ro nopsiaka. CaoiicTBa 4
onpegenutenen, BblYMCNEHUE.
JlnHenHble npocTpaHcTBa. JIMHeWHas 3aBUCUMOCTb W

1 HEe3aBUCUMOCTb CUCTEMbl BEKTOPOB. Pa3mepHOCTb W 4
6a31c NMMHENHOro NPOCTPaHCTBA.

5 EBknuaoBbl NpoCTpaHcTBa. OpToroHanbHbIN 7 5
OpPTOHOPMUPOBAaHHbIN Gasuc..
ConpspkeHHble oneparopebl. MocTpoeHune

2 OpTOHOpMMpPOBaHHOro 6asuca 13 cobCTBEHHBIX BEKTOPOB 4
COMpsXXEHHOro onepaTopa.
OcCHOBHble  3afja4uM  aHanUTMYECKOW  FeOMEeTpuUM:

3 paccTtosHue mMexay ABYMS TodYKamu, OeNneHne oTpeska B 4
3a4aHHOM OTHOLLEHUMW.

3 MpeobpasoBaHne koopauHat. [lonspHas cuctema
koopauHaT. NpeobpasoBaHne KOOpAMHAT Ha NIOCKOCTMU.

4 [MoBepxHOCTM BTOPOro nopsaaka.

6 OundbdepeHumans! Bbiclnx nopsakos. CBONCTBO 6
WHBapUaHTHOCTH

6 Haunbonbliee n HanmeHbLlee 3HaYeHnsa PYHKLUUK Ha 4
oTpeske

2 BekTopbl. OcHOBHbIE NOHATUSA. [pon3BeaeHne BEKTOPOB 6
KpuBble BToporo nopsigka. KaHoHn4yeckue ypaBHeHUS
OKPY)XHOCTM, annunca, napadonsl. KaHoHn4eckoe

3 ypaBHeHus runepbonbl. ObLiee ypaBHEHNE KPpUBbIX 4
BTOPOro nopsigka, npuBeaeHne ero K KAHOHUYECKOMY
BMAY.
MnockocTb 1 NpsiMas B NpOCTPaHCTBE 6
KomnnekcHble yncna 6

5 ®yHkumsa. Obnactb ee onpegenexHnd. Cnocobbl 3agaHns 4 KoHcrekT,
OnpepeneHune HenpepbIBHOCTU DYHKLUN. TecToBbIE BOMPOCHI
Knaccudukaumsa Todek paspbisa pyHKUUN.

5 HenpepbIiBHOCTb CyMMbI, MPOU3BELAEHNS N YACTHOTO ABYX 6
YHKUMA. HenpepbiBHOCTb CNOXHOW OYHKLMK.
HenpepbiBHOCTb 9neMeHTapHbIX (PyHKUMIA.

5 YuncnoBble NocneaoBaTeNbHOCTU U UX NPEeaEnbI. 4
CBoWicTBa cxogsaLmMxcsl nocnegoBaTenbHOCTEN
OnddepeHuman dyHkumm. Ceasb anddepeHumnana c
NPoOun3BOAHON. [€OMETPMUYECKNIA CMbICH

6 6
anddepeHumnana dyHkumn. MprubnuxeHHble
BblMUCNEHNS C MOMOLLLI0 AuddepeHumnana dyHKUnn

6 dopmyna Ternnopa 4

6 UccneposaHue cyHkumin. ObLias cxema uccrneoBaHus 6
YHKLMM M NOCTPOEHUs rpadmka yHKUMN

Wtoro 3a 1 kypc 90

YucneHHoe pelueHne 3apauun Kowin ansa 8

9 ondpdepeHumanbHbIX  ypaBHEHUA  MepBOro  nopsaka
(meTon Annepa, PyHre-KyTTbl), B TOM Yncne cpeacrsamu
OHIanH-TEXHOMNOIMN

9 PelueHne nuHenHbIX ypaBHEHWU NEPBOro 1 BTOPOro 6
nopsakos MetTogom JlarpaHxa

9 OudbdepeHumnansHble ypaBHEHNS B YACTHbIX 4
NPON3BOAHbIX

10 MpumeHeHWe panoB K NPUBNVKEHHBLIM BbIYUCIIEHUSIM 4
Oewncteusa Hag psgamu. [NouneHHoe 6

10 anddepeHUnpoBaHne N MHTErPUPOBaHNE CTEMEHHBIX
psiooB

9,10 PyHKUMOHAaNbHbIE PAObl C KOMMIEKCHBIMU YNieHaMu 6

7 MpunoxeHus onpeaeneHHoOro nHTerpana 6
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YacTHble Npon3BOAHbIE CITOXHBIX U HESABHBIX (OYHKLWNA.

8 YpaBHeHNa kacaTenbHON NSIOCKOCTM U HOpManu K 6
NMOBEPXHOCTU

8 KpueusHa kpuson. Paguyc kpuuaHbl. [ponssogHas B 4
AaHHOM HanpasneHuW.. YCNoBHbIN SKCTPEMYM
Mpenen dyHKumMn. HenpepblBHOCTL. OCHOBHbIE

8 CBOMCTBA HeNpepbIBHbIX MYHKUMA. HacTHbIe 4
NPUPALLEHUS N YaCTHbIE NPON3BOAHbBIE (PYHKLIMN.

8 JInHeapusaumsa yHKUUIA C NOMOLLLI0 MeToaa 4
HaMMeHbLUNX KBagpaToB

7 WHTerpnpoBaHne HEKOTOPbIX TPUrOHOMETPUHECKUX 1 6
NppauUnoHanbHbIX BblpaXeHni
3apgava, npuBOAAWAA K MOHATUIO  OnNpefeneHHoro

7 nHterpana. OnpegeneHve onpefeneHHoOro uHTerpana, 4
Kak npegerna nHTerpasnbHbIX CyMM.

7 OcHoBHble  CBOWCTBa  OMpederieHHoro  MHTerpana. 6
$opmyna HetoToHa-JlenbHuua.

9 OnddepeHumnanbHbie ypaBHEHNS BbICLLMX MOPSAKOB, 8
JonyckarwLume NoHWwKeHne nopsaka
OTbiCKaHWe YaCTHOro peLUEHNs NIMHENHOTO

9 HEOOHOPOAHOrO YpaBHEHUS C MOCTOSHHLIMU 6
KoadpdumumeHTamMmm meTogom nogbopa no Buay npasoi
yacTu.

10 Teopema Abens. Paguyc n nHtepsan cxoaMMocTu 4
cTeneHHoro psga. CBoncTBa CTENEHHbIX PSAoB.

10 PasnoxeHue cdyHkuni B psabl Tennopa u MaknopeHa. 4

10 MpumeHeHWe panoB K NPUONMKEHHBIM BbIMUCIIEHUSIM. 4
WToro 3a 2 kypc 100

MpumevaHune:

YyebHas, y‘-le6HO-M6TO,D,VI‘-leCKaF| nnteparypa

N UHble BUBIMOTEYHO-MHGOPMALMOHHbIE

obecnevyeHns camocTosITENBHOIO U3yveHus Tem — cM. MNpunoxenus 1, 2, 3, 4.

pecypcbl U

cpeactea

-  «3a4yTeHO»

LUKAINNA U KPUTEPUN OLLIEHNBAHUA

BbICTaBJ1AE€TCA,

ecnm O6y‘-IaPOLLI,VIl7ICFI Ha OCHOBE CaMOCTOATEJIbHO WU3Yy4YEeHHOro

mMmaTtepuana, CMOr BCECTOPOHHE pacCKpbiTb TeEOopeTn4ecCcKoe coaepXaHne TeMbl, cnocobeH NPUMEHUTb
noJsty4eHHble 3HaHNA Npu peleHnn NpakTu4eCcKnx 3anav;

- «He 3a4TeHO» BbICTaBIAETCA, €eClun o6yqarouJ,vu7|c;| Ha OCHOBE CaMOCTOATEJSIbHO W3YyYEeHHOro
MaTtepuana, He CMOIr BCECTOPOHHE pPacCKpbITb TEOpeTUYeCkoe coaepXaHne TeMbl, He cnocobeH NPUMEHNTb
nony4yeHHble 3HaHnA Npu peleHnn NpakTu4ecknx 3agad.

5.3 CamonoarotoBKa K aAyaAUTOPHbIM 3aHATUAM

(KpOMe KOHTPONbHbIX 3aHATUN)
3aHATUn, no
Xapakrtep OpraHusauunoHHas o PacueTHasg
KOTOpbIM O6wmn anroputm
(copepxaHue) OoCHOBa TPYAOEMKOCTb,
npegycMoTpeHa CaMOMOAroTOBKU
CaMOMOAroTOBKN CaMOMOAroTOBKU yac
CaMONoAroToBKa
OyHas dopma 06yyeHus
MpakTnyeckne [NogroToBka no 3apaHus 1. PaccmoTpeHme BonpocoB 36
3aHATUSA Temam 3aHATUN, npenogaeaTens, 3aHATUSA
KOHTPOIbHbIM BbljaBaeMbIE B 2. ViayyeHne nutepatypsbl no
BOMpocam KOHUE npeabiayLlwero | Bornpocam 3aHATUS
3aHATUSA, 3. MoaroTtoBka OTBETOB Ha
KOHTPOIbHbIE BOMPOCHI, HanMcaHue
BOMpPOCHI KOHCNekTa
3aoyHasa popma oby4eHus
MpakTnyeckne MogroToBka no 3agaHus 4. PaccmoTpeHne BONpocos 46
3aHATUSA TemaMm 3aHATUN, npenogasaTens, 3aHATUSA
KOHTPOIbHbIM BbljaBaeMbIE B 5. NayyeHue nutepaTtypbl No
BOMpocam KOHLe npeabiayLwero | BornpocaM 3aHaTus
3aHATUSA, 6. MoaroTtoBka OTBETOB Ha
KOHTPOIbHbIE BOMPOCHI, HanMcaHve
BOMNpPOCHI KOHCMNekTa

LUKAINA U KPUTEPUMN OLUEHNBAHUA
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- «3a4YTeHO»

BbICTaBIIAETCA, eCln o6yqa+ou.|,m710;| Ha OCHOBE CaMOCTOATESIbHO W3Yy4YEeHHOro

maTtepuana, CMOr BCECTOPOHHE pPacCKpbiTb TeopeTudecKkoe coaepXxXaHune TeMbl, crnocobeH NPUMEHNTb
Nnony4yeHHble 3HaHUA Npu peleHn nNpakTn4eCKknx 3anav,;

- «He 3a4YTeHO» BbICTaBNAETCA, eClln 06yqarou.w||7|c;| Ha OCHOBE CaMOCTOATEeNIbHO WU3y4YeHHOro
mMmaTtepuana, He CMOr BCECTOPOHHE PAaCKpbITb TEOpEeTU4eCcKoe coaepxXaHune TemMbl, He cnocobeH NPUMEHUTb
nony4yeHHble 3HaHUA Npu peleHnn npakTn4eCcknx 3agad.

5.4 CamonogroToBKa v y4yactue
B KOHTPOJIbHO-OLLEHOYHbIX Y4€OHbIX MeponpuATUAX (paboTax) NPOBOAMMBIX B paMKax TEKYLLEro
KOHTpPOIsi OCBOEHUA ANCLIMNITUHBI

HavnmeHoBaHue o c PacuyeTtHas
OLEHOMHOTO xBaT ogepXaTtenbHasa xapakTepucTuka TPYHOEMKOCTD,
obyuvaromxcs (TemaTtunyeckasi HanpaBneHHOCTL)
cpencTtea yac
1 2 3 4
OyHas dopma 06yyeHus
Tect PpoHTanbHbIN Mo Temam pasgenos 1-10 6
Onpoc BbI60OpOYHbIN Mo Temam pasgenos 1-10 4
CamocTtosiTenbHas dpoHTanbHbIN Mo Temam pasgenos 1-10 10
npoBepoYHas paboTta
MaTtemaTtnyeckmi dpoHTanbHbIN Mo teme pasgenos 1, 2, 3,6, 7, 10 4
OVKTaHT
Utoro 24
3aoyHasa popma oby4eHus
Tect PpoHTanbHbIN Mo Temam pasgenos 1-10 80
Onpoc BbI60OpOYHbI Mo Temam pasgenos 1-10 8
Utoro 88
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUMIIUHDI

6.1 HopmaTtuBHas 6a3a npoBegeHus

npOMe)KYTO"IHOﬁ aTrTectTauuum 06yqarou.mxc;| no pe3ynbTaTam n3dyvyeHnda AUCUUNIIUHDbI:

1) pencteyowiee «lMonoxeHne O TeEKyLIEM KOHTPOME YCNeBaeMoCTM, MPOMEXYTOYHOW aTTecTaumm
obyvarowmxcs no nporpammam Bbicllero obpasoBaHusi (bakanaBpuat, chneuuanuteT, marucTpaTtypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda gUCUUNIIUHLI

Uenb
NPOMeXyTOUYHOW aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0bydatoLmMmMes Lenem
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN
nporpamMmmbl

Popma
NPOMEXKYTOYHOW aTTecTauum -

3K3aMeH

MecTo 3k3ameHa
B rpacmke yuyeb6HoOro npouecca:

1) noAroToBKa K 3K3aMeHy 1 cAaya dKk3amMeHa OCyLlecTBMAseTCH 3a
CYET y4ebHOro BpemeHn (TPYAOEMKOCTM), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CeCcCuto Ans 0byyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oOM NO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

CwmewaHHbIU (MucbMeHHbIU+ ycmHbIU)

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B poHAE OLEHOYHbIX CPEACTB MO AUCLUMNIHE
(cm. MpunoxeHue 9)

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxsaTblBaeT pasgensl 5-10 (B cooTBeTCTBUM C N. 4.1 HAcTOALWErO
OOKYMEHTa)

Ok3ameHaUMOHHasA nporpamma no
y4yebHOM aucumninHe:

MeToaouyeckue maTepuansil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AUCLIMMNIMHE
(cm. MpunoxeHue 9)

6.2 OCHOBHbI€ XapaKTepUCTUKN
NPOMeXKyTOYHOWN aTTecTaumm oby4aroLWmnXcs No UToram usy4yeHUs AUCLUMNIINHLI

YCTaHOBIEHNE YPOBHSA OOCTUXKEHUA KaXAbliM Oby4darolmmes uenen
1 3agad obydyeHns MO AaHHOM AUCUMUMNANHE, U3MNOXEHHbIM B M.2.2
HacTosLLEN NporpamMmmel

Llens npomexyTouHoMm
aTTecTauum -

dopma NPOMEXYTOYHOMN
arTecTaumm -

3a4éeT

1) ydyacTne oOyvaoweroca B Mpoueaype noOnyvYeHns 3advéta
ocyllecTBnsieTcs 3a CYET  y4ebHOro BpemeHu (TPpyooEMKOCTM),
OTBEAEHHOrO Ha U3yvyeHne ANCLMNIMHBI

MecTo npouenypbl NosyyYeHus
3a4éTta B rpachmke y4eOGHOro

npouecca 2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hepene

ceMecTpa

1) oBy4varowuiicss BbINOMHUI BCe BuAbl ydebHon paboTbl (Bkno4vast
CaMOCTOATENbHYK) U oTymTancs o6 WX BbIMNOMHEHMU B CPOKM,
yCTaHOBMEHHble rpadnkom y4ebHOro npowecca no ANCUMUMIIMHE;

2) NpOLWEN UTOroBOE TECTUPOBAHUE;.

OCHOBHbI€e YCrNoBUs Nony4YeHus
oGyyalowmmcs 3auéra:

Mpoueaypa nony4veHus 3avéTa -

MeToguyeckue maTepuansl,
onpegensowue npoueaypbl
oL eHUBaHUA 3HaAHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHBLIX CPEACTB MO JaHHOW y4ebHOoM
ancuunnuHe (cm. — MNMpunoxeHne 9)
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7 OBECNEYEHUE YYEBHOIO NPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, uHchpopmMmaLMOHHOE U MeToan4Yeckoe obecnevyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandveckuin komnnekc (YMK), cooTBeTCcTBYOWMIA AaHHOM paboyel nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyert nporpaMmmbel y4eOHON AUCLMMNANHBI C BHYTPEHHUMMU npunoxeHnammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
KOHTPOMbHO-OLLEHOYHbIX Meponpusitui (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMfekca B o00sA3aTenbHOM MNOpsigke Takke BXoAAaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcbl U cpeacTBa HarNAAHOCTH.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMK[, agantupoBaHHas gns obydarolmxcs, BbICTAaBNSAETCS B
MHpopMaLUnoHHO-06pa3oBaTeENLHOM Cpeae yHMBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopmMaumnoHHble TexXHONOrMKu, Mcnonb3yemMble Npy OCyLLecTBNeHMn obpa3oBaTenbHOro npouecca
no gucumnnuHe un ceegeHns o6 MHOPMAaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM NMOPSAAKE aKTYyanM3npyrTCs Ha Havarno Kaxxgoro y4yebHoro roga.

7.3 MaTepnanbHo-TexHU4eckoe obecneuyeHue y4eGHoOro npouecca no AUCUUNNNHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHsl B MNpunoxeHun 6, kotopoe B o06A3aTenbHOM MOpsSaKe akTyanusmpyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATWA N0  AMCUMMNUHE BeAyTcA B COOTBETCTBMM C  pacnucaHuem,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpadovkamu cgavm/npuéma/sawnTbl BbIMOMHEHHbIX paboT. KoHcynbTupoBaHme ob6y4arolmMxcs, U3y4datomx
OaHHYH0 OUCUUMIMHY, OCYLLECTBIAETCS B COOTBETCTBMM C rPaddMKOM KOHCYNbTaLUN.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBfeHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.

7.6. ObecneyeHne y4ebHOro npouecca no gucumniivHe Ans UHBanuAoB U Ny,
C orpaHn4eHHbIMU BO3MOXHOCTAMU 300POBbA

OpraHu3aunoHHo-NneJarornyeckoe,  MCMXONOro-nearornyeckoe  COMpoBOXAEHME  oby4atoLmxcs
nmHBanuagos M nuy C OrpaHUYeHHbIMMU BO3MOXHOCTAMU 300pPOBbA OCyWlEeCTBAeTCA Ha OCHOBaHUU
COOTBeTCTByPOIJJ.eVI pekomeHgaumm B 3aKn4YeHun ncmxonoro-mep,mKo-ne.qarormqecxoﬁ KOMUccumn umnun
WHAMBUAOYaNbHOW NporpaMmMe peabvnuTtaumm nuHeanuga.

O6yvarowmumes M3 yncna nuy, ¢ orpaHNYeHHbIMU BO3MOXHOCTAMW 300POBbSl U MHBANMAoOB B cny4yae
HeobxoauMocCTH:

— NPeAoCTaBnsATCA neyaTHble U (MK) SMNeKTPOHHble obpasoBaTenbHble pecypchbl B dopmax,
afanTMpPOBaHHBIX K OrpaHUYEHUAM NX 340POBbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN  CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIGMpPaOTCH C Y4ETOM MX UHAMBMAYANBbHBIX NCUXOU3NYECKUX 0CODEHHOCTEN;
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— paspellaeTcs WUCMNOMb30BaHWE TEXHUYECKMX CpeacTB, HeobxooumbiX MM B CBS3M C  UX
NHAMBUAOYanNbHbIMU OCOBEHHOCTSAMM (3TK CpeacTBa MOryT ObiTb NPeAOCTaBMEHbl YHUBEPCUTETOM UK MOTYT
ncnonb3oBaTbCs COBCTBEHHbIE TEXHUYECKNE CPEeacTBa).

— rpoBedeHuWe npoueaypbl OUEHWBaHWS pe3ynbTaToB OOy4YeHMs BO3MOXHO C  Y4ETOM
ocobeHHOCTEN Ho30Mnormn (YCTHO, MUCbMEHHO Ha ©Oymare, NUCbMEHHO Ha KomnbkTepe, B opme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CPeacTB M OTBETOB Ha 3agaHus (B neyaTHoOW hopme yBenuyeHHbIM WpudToM, B popme ayauosanucu, B
¢dopMe 3MNEeKTPOHHOro AOKYMEHTa, 3afaHus 3a4MTbIBAlOTCA aCCUCTEHTOM, 3a4aHusl NpedocTaBhsioTCs C
1crnonb3oBaHWeM CypAonepeBoaa) C UCNoNb30BaHMEM AOMNOMHUTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBegeHus 3aHATMI B rpynnax, rge obydawoTca mHBanuabl M obydatowmecs ¢ OB3,
BO3MOXHO MPUMEHEHME MyNbTUMEOUNHBLIX CPEACTB, OPITEXHUKW, Crang-MpPoOeKTOpOB M MHbIX CPeacTB ANis
MOBbILUEHUS YPOBHSI BOCNPUATUSA y4eOHOM nHdopmaLmm oby4aromMMmCcs € pa3nnyHbiMy HapyweHuamun. Ons
PasbsCHEHUS] OTAENbHbIX BOMPOCOB M3y4aeMOW AWMCLUMMIUHBI MpenofaBaTtensmu  OOMNOMHMTENbHO
NpoBOAATCA UHANBMAYANbHbIE KOHCYIbTauun, B TOM YNCNE C UCMOSb30BaHUEM ceTu VIHTepHeT.

7.7 O6ecneyeHune o6pasoBaTeNibHbLIX NPOrpaMm ¢ YaCTUYHbLIM NPUMEHeHUeM
3MEeKTPOHHOro o6yy4eHuUs1 U QUCTAHUMOHHbLIX O6pa3oBaTesibHbIX TEXHOOMUiA

Mpu peanusauMm nporpamMmmbl  AUCUMMAMUHBI  MOTFYT MPUMEHSTLCH OMEKTPOHHOe obydyeHne u
AMCTaHUMOHHbIe 06pasoBaTenbHbIe TEXHOMOIUM.

B cnyyae npumMeHeHWs 3MEKTPOHHOrO 0BYyYeHWsl, OUCTAHUMOHHbIX 06GpasoBaTenbHbIX TEXHOMOTUNA,
obyvatommea  obecrneynBaeTcs OOCTYM K COBPEMEHHbIM MPOgEcCUMOHanbHbIM 6a3aM  AaHHbIX U
MHPOPMALIMOHHBIM CMPaBOYHBIM CUCTEMAaM, COCTaB KOTOPbIX onpedensieTcss B pabodyeit nporpammve. B
MHbopMaLMOHHO-06pa3oBaTeNnbLHON cpefe YHMBepcuTeTa B paMKax AUCLUMNNWH CO34AEeTCS 3EKTPOHHbI
obyyatolmii Kypc, coaepkalmii yd4eBGHo-MeToanyeckne, TeopeTudeckne maTepuansl, MHOpPMALMOHHbIE
maTepuanb! Ans caMoCTOSTENbHOW paboThl.
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8. TUCT PACCMOTPEHUA M OQOBPEHUN
pabouen nporpammbl aucumnnuibl 51.0.06 Beiclwias matematuka
B coctase OO
21.03.03 N'eope3uns u AUCTaHUMOHHOE 30HAUPOBaHMUE

1. PaccmoTtpeHa u ogobpeHa:

a) Ha 3acepanun obecneuuBarolleil npenogasanve kadeapbl MaTEMaTUMECKUX U eCTECTBEHHOHAYYHbIX
AVCUMNINH

npotokon Ne 4 ot 74 0& . 2021r. // '
4

3aB. kaheapoW, KaHA. 3KOH.HayK, AOLEHT. CtenaHosa T.10.

6) Ha 3acepganumn metoguyeckon komuccum no Hanpaenexuto 21.03.03 MNeogesus n AUCTAHUMOHHOE
30HANPOBaHME;

npotokon Ne11 ot 15.06.2021r. %
MNpeacepnarens MKH —21.03.03, kaHA. TEXH.HaYK., AOLIEHT. Q’ - MpoHuHa J1.A.

2. PaccmoTpeHue n onobpexue npeactaBUTeNnsiMM npodeccuoHanbHou ciepbl
no npodunio OMNMOn:

3. PaccMmoTpeHue u ofo6peHne BHEWWHUMU NPeACTaBUTENSIMU (OpraHaMu) neaarormyeckoro
(Hay4yHO-neaarormyeckoro) coobuecTsa no NPoguo AMCLUMNIUHBI:

[loueHT, kaHa. dus.-maT. HayK, AOUEHT kadeapb! Bbiclien matemaTtuku QY BO OmMITY

% M.B. MeHa3ue
/
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9. ©BMEHEHWA N AONOJIHEHUA

K paboyen nporpaMmme AUCLMMIINHbI
npeacrtaBneHbl B npunoxeHun 10.
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MPUNOXEHME 1

NEPEYEHb
nuTepartypbl, peKOMeHayeMomn
ANA U3yYeHUA AUCLMUNIIVHDI

ABTOp, HanMeHOBaHWeE, BbIXOOHble JaHHbIE

HocTtyn

1

2

bepesnHa, H. A. Matematuka : yd4ebHoe nocobue / H. A. bepesunHa, E. Jl.
MakcuHa. - Mocksa : UL PUOP ; HULU WHdpa-M, 2013. - 175 c. - ISBN 978-5-
369-00061-8. - TekcT : ANEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/369492 — Pexxum goctyna: N0 NoAnucke..

http://znanium.com

BpoHwTenH, N. H. CnpaBoyHMK no matemaTtuke : Ans nHxeHepoB u ydawwmxcsa | HCXB
BTY3oB / WN. H. bpoHwTtenH. — Mocksa : Hayka, 1986. — 544 c. — TekcT:
HEenocpeaCTBEHHbIN.

Haszapos, A.W. Kypc matematvku gnsa HematemaTtudeckux cneumwansHocten un | HCXB

HanpasneHuy 6akanaspwuata [TekcT] : yyebHoe nocobue aonsa cTygeHToB By30B /
A. WN. Hazapos, U. A. Hazapos. — 3-e nsa., ucnp. — Cankr-lNetepbypr. ; Mocksa ;
KpacHogap : JlaHb, 2011. — 576 ¢. — TeKCT: HENOCPEACTBEHHbIN.

Lnnayves, B. C. Bbicas matematuka : y4ebHuk / B.C. lUnnayeB. — Mockea :
MH®PA-M, 2023. — 479 c. — (Bbicliee obpasoBaHue). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - TekcT : 3NEKTPOHHbIN. - URL:

https://znanium.com/catalog/product/1894562. — Pexxum goctyna: no nognucke.

http://znanium.com

Wnnayves, B. C. 3agayHuk no Bbiclen matematuke : y4ebHoe nocobue / B.C.
Wunnayes. — 10-e wus3g., ctep. — Mockea : MHOPA-M, 2023. — 304 c. —
(Bbicluee obpasoaHue). - ISBN 978-5-16-010071-5. - TeKkCT : 3NEKTPOHHbIW. -

http://znanium.com

URL: https://znanium.com/catalog/product/1896401. — Pexum pgocTtyna: no
NOoAnNucKe.

MaTtemaTtnyeckoe mogenuposaHue. — Mocksa: Poccuinckon akagemun Hayk, 1989 | HCXB
- . — BoixoguT exxemecstyHo. — ISSN 0234-0879. — TeKkcT : HenocpeACTBEHHbIN.

Omckuin Hay4HbIn BecTHUK. Cepusd Mpubopsbl, MawwmnHbl 1 TexHonoruu. - Omck : [6. | HCXB

n], 1997 -. — Bbixogut 10 pa3 B rog. — ISSN 1813-8225. — Tekct
HenocpeacTBEHHbIN.
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https://znanium.com/catalog/product/369492

NEPEYEHb

MPUNOXEHMUE 2

PECYPCOB MH®OPMALIMOHHO-TENEKOMMYHUKALUOHHOMN CETU « MAHTEPHET»
U NOKANbHbLIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMMNIMUHBI

1. YRaaneHHble 3NeKTPOHHbIe ceTeBble y4eOHble pecypcbl BPEMEHHOro AocTyna,

cdopmupoBaHHbie HA OCHOBaHMU NPAMbIX OFOBOPORB C NpaBooGnagatenaimu

(aneKTpoHHble 6MbNMoTeUYHble cucTtembl - ABC),
MH(OopPMaLMOHHbIE CNPaBO4HbIE CUCTEMbI

HanmeHoBaHue

Hoctyn

OneKkTpoHHO-6nbnuoTeyHasa cuctema «AnNeKTpoHHasa Gubnunorteka

TexHnyeckoro BY3a» («KoHcynbTaHT cTyaeHTa»)

https:// studentlibrary.ru

OnekTpoHHO-6mbnunotedHasa cuctemaZNANIUM.COM

https://znanium.com

OneKkTpoHHO-6nbnuoteyHasa cuctema «Msgarenscrea JlaHby

http://e.lanbook.com

ONEeKTPOHHBLIN Nepuoanyecknin cnpaBoYHKK «KoHcynbTaHT Mnocy

https://www.consultant.ru

YHuBepcanbHas 6asa gaHHbix UIBUNC

https://eivis.ru

2. OneKTpOoHHbIe ceTeBble pecypchbl OTKPLITOro gocrtyna (npodeccnoHanbHble 6a3bl AaHHbIX,
MaccoBble OTKPbITbl€ OHJIaNH-KYypPCbl U Np.):

CnoBapwu saHumknonegun Ha Akagemuke

https://dic.academic.ru/

MpodeccroHanbHble 6a3bl AaHHbIX

https://clck.ru/MC8AQ

3. OneKTpoHHbIe y4YeGHble U y4eGHO-MeToAMYeCK1e pecypchl, MOAroTOBIIEHHbIE B YHUBEPCUTETE:

AsTOp(bI)

HanmeHoBaHue

Hoctyn

CwmupHoBa O.B.

OnekTpoHHbI YMKI

https://do.omgau.ru
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https://clck.ru/MC8Aq
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YYEBHO-METOOAUYECKOE OBECIMNEYEHUE
CAMOCTOATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AucuuniunHe

MPUNOXEHMUE 3

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HAMMEHOBAHWE, BbIXOAHbIE AaHHbIE Hocrtyn
MaTtemaTvka B cxemax, Tabnuuax u 3agadax : y4eb.
0.5. CMupHoBa Eoco6me/ O.. Bb. CmupHoBa, H. A. CTyKanosg, K. T. HCXE
eneHkoBa ; Om. roc. arpap. yH-T. — Omck : U3a-Bo
OwmlrAY, 2008. — 118 c.
MpakTuyecknn kypc anddepeHumnanbHbIX YypaBHEHUN :
y4eb. nocobue / H. A. CtykanoBa, XX. T. beneHkoea ;
H. A. Ctykanosa Owm. roc. arpap. yH-T. - Omck : M3g-Bo OMIAY , 2008. - HCXB
100 c.
WHTerpanbHoOe ncymcrieHme : NnpakTmkym : B 3 4. — Y. 1. kachegpa
CP K HeonpepneneHHbin uHterpan / C.P. KoxaHoBa; M-Bo MaTtemaTU4eCcKux u
.P. KoxaHoBa
cen. Xos-Ba Poc. ®egepaummn, Om. roc. arpap. YH-T. — | €CTeCTBEHHOHay4HbIX
Owmck: Nap-Bo OMICTAY, 2012. — 132 c. ONCUMNNIVH

O.B. CmupHoBa,

3apaHns K TUNOBLIM pacyeTaM No MaTeMaTU4eCKnM
avcumnnuHam: yyeb. nocobue / O.b. CmnpHoBa,

http://www.directmedia.r

H.B. WyknHa H.B.WyknHa. — M: U3p-Bo Oupekt-Meaua, 2015. — u/
146 c.
2. Y4yeOHO-MeTOAMYECKME pa3paboTKu Ha npaBax PyKonucu
ATOp(bI) HaumeHoBaHve Hocrtyn
3. YuebGHbIe pecypchl oTKpbiToro gocrtyna (MOOK)
Ooctyn

HanmeHnoBanne MOOK

[Mnatdgopma BY3 paspaboTtumk

(ccbinka Ha MOOK, paTta
nocnegHero obpatleHns)
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http://www.directmedia.ru/pub_1_direkt_media/

NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

MHOOPMALIMOHHBIE TEXHOJIOIMW,
ucnonb3yemblie Npu ocyllecTBreHUn obpasoBaTenbHOro npouecca
no AucuuniunHe

1. MporpammHbIe NPOAYKTbLI, HEO6X0AUMbIE [,

151 OCBOEHUSA Y4eOHOW AUCLUMIIUHBI

HanmeHoBaHue
NPOrpaMmMHOro NPoayKT

a (M

Buabl y4eBHbIX 3aHATMI U paboT, B KOTOPbIX
ucnons3yeTcsl AaHHbIN NPOAYKT

MakeT opmCHBIX Nporpamm

Jlekuuu, rnpakTuyeckme 3aHATHUA,
camocTosTenbHas paboTta obyyaroLmxcs

2. MHCbOpMaLIVIOHHbIe CcrnpaBO4YHble CUCTEMbI, Heo6xoauMble AN peanun3auunmn y'-leGHOFO npouyecca

HanmeHoBaHue

CNpaBOYHON CUCTEMbI

Hoctyn

CBobopgHas sHumnknoneaus Bukuneous

https://ru.wikipedia.org/wiki/

CINC «KoHcynbTaHT+»

https://www.consultant.ru

3. CHeLI,VIaﬂVI3VIpOBaHHbIe nomMmeLwjeHuAa n OGOpyﬂOBaHMe,

ucnosnb3yemMble B paMKax MHcopmar

n3agumm yqe6|-|oro npouyecca

HaumeHoBaHne Buabl y4ebHbIx 3aHATMI 1 paboT, B KOTOPbIX
HanmeHoBaHve nomeLyeHus
obopygoBaHus MCNonb3yeTcs JaHHOE NOMeLLeHre
MK, KOMMJIEKT
YyebHas ayamTtopus 9
MyNbTUMEANNHOIO Nekuuwn, NpakTUYeckne 3aHATUA
yHuBepcuTeTa
obopyaoBaHus

4. UHchopmaLmoHHO-0bpa3oBaTenbHbie cuctemsl (AUOC)

HanmeHnoBaHne SNOC

Hoctyn

Buapl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMONb3yeTcs
JaHHas cuctema

MOC OmMmIrAY-Moodle

https://do.omgau.ru

CamocTosiTenbHas pabota oby4atoulerocs
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HanmeHoBaHne obbekTa

OcHallleHHOCTb 00BbeKTa

Pabouee MecTO npenogasarens, pabouve MecTa
YyebHasi ayautopusi IEKUMOHHOro Tuna, OBYAIOLLNXCS.
Lgf::;ﬁi?gumﬁ, rexymerlgmtz:fgﬂ:%l: Hocka aygutopHas, mebenb cneunanv3npoBaHHas. §
NPOMEXYTOUHOM aTTECTALMM, [leMOoHCcTpaLnoHHoe obopygoBaHue: MynbTeMUaNIHOE
obopyanoBaHue (HOyTOYK, NPOEKTOpP, AKpaH)
Paboyee wmecTto npenogaBaTensi, paboune  mecTa
obyuvarowmxcs.
YuyebHass ayguTtopus Ons  nposefeHusa | [locka yyeHuuveckas, mebernb ayauTopHasl.
NpaKkTU4eCKmX 3aHATUN, 3aHATUA | [leMOHCTpaumMoHHoe obopyaoBaHue: nepeHocHoe
CEMMHapPCKOro Tuna. MynbTUMegunHoe  obopygoBaHue  (MPOEKTOp,  3KpaH,
HOYTOYK).
Komnnekt y4ebHOo-HarnsaHbix nocooui.
Pabouee MecTo npenoaaearens, pabouve mMecTa
YyebHasi ayanTopus Ansi CamoCcToATENbHOM OBYHaIOLUIXCS.
pabOTH! Hocka aygutopHas, mebenb cneunanvM3npoBaHHas. §
[leMoHcTpaunoHHoe obopygoBaHue: MynbTeMuaniiHoe

obopyanoBaHue (HOYTOYK, NPOEKTOpP, AKpaH)
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NPUNOXEHMUE 7

METOOUWYECKME PEKOMEHOALUWU NPENOOABATENAM
no AucuuniuHe
®PopMbl opraHnsaumm y4eb6Hon geaTeslbHOCTU MO AUCLMNIIUHE: NeKUUs, NPaKTUYeCcKne 3aHaTus,

camMocCTodATENbHanA pa60Ta 06yqarow,mxcs|, 3a4eT, 3K3aMeH.

Y oby4varolmxcs BegyTcs NEKUMOHHble 3aHATMS B MHTEPAKTMBHOM hopMe B Buae Nekuuu-

BM3yanusauum, fekums ¢ 3anfaHMpoBaHHbIMK owmnbkamu. MNpakTudeckne 3aHATMS NpoBoAsTcs B dopme
paboTbl B MarnbIx rpynnax, ¢ UCMoSIb30BaHNEM TEXHONOMMW ONAAKTUYECKMX 3afay (aHanu3) U TpaauuMOHHOM

dopme.

B xome n3yyeHusa gucuumnnuHel obyvarommMmca HeobxoaMMO BbINOMHUTL BHEAYAMTOPHYH paboTy,

KOTOpaaA COCTOUT U3 cnenyrwmnx snaos pa60T: BbIMOJIHEHNE N CAaYa MHOMBUAYallbHbIX 3a4aHnn TUMNOBbLIX
pac4yeToB, CaMOCTOATESJIbHOE N3y4eEHNE TEM, CaMOonoaroToBka K ayanTopHbIM 3aHATUAM, CaMOoNnoAroToBka u
y4yacTtmne B KOHTPOJIbHO-OLEHOYHbIX MEPONPUATUAX.

Ha camocTosiTensHoe n3yyeHve oby4aroLmmcs BbIHOCATCH TEMBI:
OuHas ¢opma obyyeHus
OnpegenuTtenb n-ro nopsaka. CeovicTea onpegenutenei, BblMUCIEHNE.
JInHenHble npocTpaHcTBa. JIMHEeNHas 3aBMCUMMOCTb M HE3aBMCMMOCTb CUCTEMbl BEKTOPOB. PasMepHOCTb U
6a3nc NMHENHOro NpPocTpaHCcTBa.
EBknupgoBbl npocTpaHcTBa. OpToroHasnbHbIA 1 OPTOHOPMUPOBAHHBIA 6asuc..
ConpsixkeHHble onepaTtopbl. [locTpoeHue OpTOHOPMMPOBaHHOrO 6asnca W3 COOCTBEHHbIX BEKTOPOB
COMPSPKEHHOro onepartopa.
OcCHOBHblE 3a4ayv aHanMTUYECKON reoMeTpuMn: PacCTosHWEe Mexay OBYMsS TOYKaMu, AeneHue oTpeska B
3aaHHOM OTHOLLEHUW.
Mpeobpa3soBaHue koopaumHart. MNonspHas cuctema koopamHart. [Npeobpa3oBaHne KOOpAMHAT Ha NIIOCKOCTU.
[MoBepxHOCTV BTOPOro nopsaka.
OndepeHumans Beiclumx nopsako. CBONCTBO MHBapUaHTHOCTU
HaunbGonbluee 1 HaMMeHbLLee 3Ha4YeHUs PYHKLMM Ha OTpe3ke
MpunoxeHna onpeaeneHHoro nHTerpana
YacTHble NMPOM3BOAHBIE CIOXHBIX U HEABHbIX (PYHKUMIA. YpaBHEHUS KacaTenbHOM MIIOCKOCTM U HOpManun K
NMOBEPXHOCTU
KprBunsHa kpmBon. Paguyc kpuBusHbl. [TponssBoaHas B aHHOM HanpaBneHu.. Y CNOBHbIA 3KCTPEMYM
Mpenen dyHkumn. HenpepbiBHOCTb. OCHOBHbIE CBOWCTBA HEMPEPbIBHbIX (PYHKUMIA. YacTHble npupalleHns n
YacTHble NPOM3BOAHbIE DYHKLMN.
JInHeapuszaumsa dyHKLMIA C MOMOLLbIO METOAa HaVMeHbLUMX KBagpaToB
YucneHHoe peleHve 3agayvm Kowwn ans guddepeHumanbHbiX ypaBHEHUA NepBoro nopsgka (metoa dunepa,
PyHre-KyTTbl), B TOM Yncne cpegctBammn OHNanH-TEXHONOMMN
PelueHne nuHenHbIX ypaBHEHWIA NepBOro 1 BTOPOro NopsiAkoB MeTodom JlarpaHxa
OnddepeHumanbHble ypaBHEHWS B YaCTHbIX MPOU3BOAHbIX
MpumeHeHne psaoB K NPUBNVKEHHBIM BbIMMCIIEHUAM
Hencteua Hag psgamu. MNouneHHoe anddepeHUMpoBaHe N MHTErPUPOBaHME CTENEHHBIX PSAOB
®PyHKUMOHarbHbIE pAdbl C KOMMEKCHBIMWU YneHamu

3aoyHas chopma o6yveHus
Onpepgenutens n-ro nopsigka. CBonNCTBa onpeaenutenei, BblYMCIIEHME.
JInHenHble npocTpaHcTBa. JIMHENHas 3aBMCUMMOCTb M HE3aBMCMMOCTb CUCTEMbI BEKTOPOB. PasMepHOCTb U
6a3nc NMHeNHOro NPOCTpaHcTBa.
EBknupoBbl npoctpaHcTBa. OpTOroHanbHbIA U OPTOHOPMUPOBAaHHbLIV Gasuc..
ConpsbkeHHble  onepaTopbl. [locTpoeHve OpTOHOPMUPOBAHHOrO 6Gasnca w©3 COOCTBEHHbIX BEKTOPOB
COMpsXEHHOro onepaTtopa.
OcHoBHble 3ajayv aHanMTUYECKON FeOMETPUMU: PacCTOsHWME Mexady ABYMS TOYKaMu, AeneHne oTpeska B
3aaHHOM OTHOLLIEHWMW.
MpeobpazoBaHune koopaunHat. MNonspHas cuctema koopamHaT. [peobpa3oBaHue KOOPAMHAT Ha NMOCKOCTMY.
[loBepxHOCTM BTOPOro nopsaaka.
OundbdepeHumans BbicLnx nopsakos. CBOMCTBO MHBAPUAHTHOCTU
HanbGonbluee 1 HanMeHbLULee 3Ha4YeHNs PYHKLUM Ha OTpe3ke
BekTopbl. OcHOBHble NOHATYUSA. [pon3BeaeHe BEKTOPOB
KpuBble BTOporo nopsigka. KaHoHnu4eckue ypaBHEHUs! OKPY>XHOCTM, annunca, napabonel. KaHoHW4eckoe
ypaBHeHus rmnep6onbl. ObLlee ypaBHeHVE KPMBbIX BTOPOro Nopsaka, NpuBeaeHne ero K KaHOHMYeCKoMy BUay.
lMnockocTb 1 NpsiMas B NpocTpaHCcTBe
KomnnekcHble uncna
dyHkuus. Obnactb ee onpegeneHust. Cnocobbl 3agaHus
OnpepeneHune HenpepbIBHOCTU PyHKUMKN. Knaccnudmkaums Tovek paspbiBa yHKUMK. HenpepbiBHOCTb CyMMBI,
Npou3BeAeHUs U YaCTHOrO ABYX PYHKUMIA. HenpepbIBHOCTb CrOXHOW YHKUMU. HenpepbIBHOCTb
3aneMeHTapHbIX YHKLUIA.
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e Yucnosble nocnegoBaTenbHOCTU 1 X Npedensl. CBOMCTBa CxoOAWMUXCA nocneaoBaTenbHOCTEN

o  [nddepeHumnan dyHkumn. Ceasb auddepeHumnana ¢ nponsBoaHoN. FeoMeTpuyecknii CMbicn
anddepeHumnana dyHKumn. MNprubnukeHHbIe BbIYMCIEHNS C NOMOLLBI0 AnddepeHumana (yHKLmMm

e  ®opmyna Tennopa

e Vccneposanne dyHkumi. Obwas cxema nccnefnoBaHus MYHKLUKM M NOCTPOEHUS rpadhuka pyHKLMi

YucneHHoe pelueHune 3agaum Kowwu ans auddepeHumanbHbIX ypaBHEHWIN NEPBOro nopsaka (meton dnnepa,

PyHre-KyTTbl), B TOM Uncne cpeacTBamm OHMNaNH-TEXHOMOMMN

PelueHne nuHerHbIX ypaBHEHWUI NEPBOro 1 BTOPOro NopsakoB MeTodom JlarpaHxka

[ndepeHumanbHble ypaBHEHNS B YaCTHbIX MPOU3BOAHbIX

MpumeHeHne psaoB K NPUBNMKEHHBIM BbIMMCIIEHUSAM

Hencteua Hag psagamu. MNouvneHHoe auddepeHLmpoBaHue N MHTErpupoBaHne CTENEHHbIX PAAOB

PyHKLUMOHanNbHbIE psaabl C KOMNNEKCHBIMUY YnieHamu

MpunoxeHns onpeageneHHoOro nHTerpana

YacTHble Npou3BOAHbIE CIOXHBIX M HEABHBIX PYHKLUMIA. YpaBHEHUS KacaTernbHON NAOCKOCTN U HOpManu K

MOBEPXHOCTU

KpuBunsHa kpmeon. Paguyc kpuBu3aHbl. [MponssoaHas B AaHHOM HanpaBneHnn.. Y CNoBHBIA 3KCTPEMYM

e T[lpenen dyHkunn. HenpepbiBHOCTb. OCHOBHbIE CBOMCTBA HEMpepbIBHbIX OYHKUMIA. YacTHble npupalleHns n
YacTHbIe NPON3BOAHbIE (PYHKLMN.

e JluHeapusaumsa yHKLUIA C NOMOLLbIO METOAA HaMMEHbLUUX KBaApaToB

e  VlHTerpupoBaHme HEKOTOPbLIX TPUFOHOMETPUYECKUX N MPPaLMOHarbHbIX BbIPaXeHWN

e 3apauva, NpMBOAsLLAs K MOHSATUIO onpeaeneHHoro uHterpana. OnpeaeneHue onpeaeneHHoro HTerpana, kak
npegena UHTerpanbHbIX CYMM.

e  OcHoBHble CBOWNCTBa onpeaerneHHoro nHterpana. Popmyna HetoToHa-J1enbHuua.

e [ndhdepeHumanbHble ypaBHEHMS BbICLUMX NOPAAKOB, JOMYCKaOLWMe NOHWXKEHWe nopsaaka

e OTbiCKaHWE YACTHOro peLlEHNs NMIMHENHOIO HEOLHOPOAHOIO YpaBHEHUS C NOCTOSAHHBIMU KO3hdULIMEHTaMM
meToaom nogbopa no Buay nNpaBovi YacTu.

e Teopema Abens. Pagnyc n uHtTepean cXogMmocTy cTeneHHoro psiga. CBOMCTBa CTEMNEHHbIX PSOoB.

e PasnoxeHue dyHKUuUiA B pagel Tennopa n MaknopeHa.

e [IpumeHeHne psigoB K NPUBNMKEHHBIM BbIMUCIIEHUSIM.

Mo nToram nsydeHnst faHHbIX TEM 06y4YaroLWMecs rOTOBUT KOHCMEKT, BbIMOMHSIIOT TECTOBbIE 3a4aHus.

MMocne wu3ydeHWs Kaxaoro W3 pasgernoB MNPOBOAUTCH PYOEXHbIM KOHTPOMb pPesynbTaToB OCBOEHUS
ancumniinHbl O6y‘-IaIOIJJ,I/IMI/ICF| B BuMAe Tecta unu I'IpOBGpOHHOVI pa60Tb|. No wmntoram N3ydeHna OucunninHbI
OCyLLleCTBAeTCs aTTectaumsa obyyaromxcs B popme 3a4veta (1 cemecTp), ak3ameHa (2,3 ceMecTpbl)

YyutbiBasg 3HAYMMOCTb ancuuninmHbl B I'IpOCbeCCI/IOHaJ'IbHOM CTaHOBINeHnn reoage3ncta, K ee
M3y4YeHUIo NpenbAaBnATCA crnegylouimne opraHm3ayMoHHbIe Tpe6OBaHI/IF|Z

— obsa3aTtenbHoe nocelleHne CTyAeHTOM BCEX BUAOB ayaUTOPHbIX 3aHATUIA; BEAEHMEe KOHCNEeKTa B
XOAe TEKUMOHHbIX 3aHATUIA;, KauyeCTBEHHAsi CaMOCTOsSITENbHasi MOATrOTOBKA K MPaKTUYECKUM 3aHATUAM,
aKTMBHasi paboTa Ha HUX, BbICTYNNEHNE Ha CEMUHAPCKUX 3aHSTUSAX;

— aKTMBHas, puUTMMYHas BHeayauTopHasi paboTa oOy4atlolMxcsi; CBOEBpPEMEHHas chada
npenoaaBaTento OTYETHbIX MaTEPUAnoB Mo ayanTOPHbLIM U BHEAYAMTOPHLIM Buaam paborT.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLUMOHHbIX 3AHATUA

Cneunduka AMcuMninHbl COCTOMT B TOM, YTO PaCCMOTPEHNE TEOPETUYECKMX BOMPOCOB Ha NEKLUAX
HEenocpeacTBEHHO CBA3aHO C NMPUMEHEHMEM TEOPETUYECKOrO MaTepuana Ha NpakTUYeCKMX 3aHATUSX. B aTux
YCIOBUSIX Ha NEKLMAX 0COOEHHO BorbLLoe 3HAaYEHNE UMEET peanusaumnsi cnegyroLwmnx 3agad:

1) oCcMbICIEHME NOHATUIA, BBEAEHHbIX B TEOPETUYECKOM KypCe, N OTHOLLUEHUI MeXOY HUMMU;

2) pacKpbITUe NPUKITALHOIO 3HAYEHUS TEOPETUYECKMNX CBEAEHWI;

3) pasBMTME TBOPYECKOrO MOOXOA4A K pPELIeHU0 MpaKTUYEeCKUX 3adad, OnMpaloLLMXcsa Ha
TeopeTU4eckme CBeaeHUs:;

4) dhopmmnpoBaHue 1 coBepLLEHCTBOBaAHNE YMEHUIN HA OCHOBE NOSTyYeHHbIX 3HaHUN.

Hapsgy ¢ nepeuncneHHbiMM Bbile oBpasoBaTeNlbHbIMU LENSAMU, NEKUMOHHbIE 3aHSATUSA LOIDKHbI
npecnenoBaTtb U BaXkHble Lien BOCNUTATENbHOrO XxapakTepa, a MUMEeHHO:

a) BOCMUTaHNE HAaCTOMYMBOCTU B AOCTMXKEHMUM KOHEYHON Lienu;

0) pa3BuTUE KpeaTUBHLIX KA4YECTB B aCreKTe ONTUMarnbHOro novncka NyTemn peleHns 3agaym;

B) BOCMUTaAHUE KPUTUYECKOTO OTHOLLUEHUSA K CBOEN AEeATEINIbHOCTWU, YMEHWUsS aHanmM3MpoBaTb CBOKO
paboTy, nckatb ONTUMarnbHbIN NyTb PELUEHUSs, HAXOAWUTb CBOM OLUMOKM U YCTPaHATb UX.

Mpwn n3noxeHnn matepuana ydyebHoM gUCUMNMHBI, NpenogaBaTento cnegyeT obpaTtuTb BHUMaHME,
BO-MEPBbLIX, HA TO, YTO OOy4aloLMeECs MONYYUIIN 3HAHUA MO SfIEMEHTAPHOW MaTemaTtuke 3a Kypc cpeaHen
WKOMbl, BO-BTOPbIX, Heobxoaumo wu3beratb Ayb6nuMpoBaHWsa Martepuana Cc  ApyrMu y4ebHbIMn
ONCUMNNMHAMK, KOTOpble CTYAEeHTbl Yxe udydnnu, nubo KoTopble NpeacTtouT MM u3yuuTb. Onsa atoro
HeobxoOuMMO npenofaBaTento O3HaKOMUTbCA C  y4eBHO-MeToOMYECKMMW KOMMIeKcaMu  OUCLUMIVH,
B3aMMOCBSI3aHHbLIX C aucumnnuHon. lNpenogaBaTenb OOMKEH YETKO OaTb CBSA3aHHOE, nocrnefoBaTenbHoe
N3noxeHne matepmana B COOTBETCTBUM C HOBEWLUMMW [AHHbIMW Hayku, npeactaBuTb obydarolmmcs
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OCHOBHOE €e cofepXaHue B CXaTOM, cucTtemaTuanmpoBaHHOM Buae. lMpenogaBartenb LOMKEH uv3naraTb
y4ebHbI MaTepuan ¢ No3NLUn MeXanCcuUunInHapHoOro Noaxoaa, AaBaTb YeTKne onpedeneHns NOHATUINHONo
annaparta, KOTOpbI UCNONb3YeTCH NpU U3ydeHUr ANCLUNIUHBIL.

B yyebHOM npouecce npenogaBaTenb AO/MKEH UCMONb30BaTb akTUBHbIE U MHTEPAKTUBHLIE POPMbI
00y4eHus, KoTopble AOMMKHbI ONMpaTbCA Ha TBOPYECKOE MbilieHne oby4darowmxcs, B HanbonbLuen cteneHn
aKTMBM3NPOBATb MO3HABATESNbHY OEATENbHOCTb, AeNnaTb WX COaBTOPaMM HOBbIX MAENW, Npuydatb UX
CaMOCTOSITENbHO NMPMHMMAaTb ONTUMarbHbIE peLleHns n cnocobcTBoBaTb NX peanu3auni.

B ayautopHon pabote c obOyvawowmMmuca npegnonaratlotca cnegywowme ¢OpMbl NPoOBeaEHUS
NEeKUnn:

Jlekupss — Bm3yanusaums MNO3BOMSET CBEPHYTb MbICIIUTENBHOE COAepXXaHue W pasHble Buabl
uHopMaLMM B HarnsgHeln obpas, KOTopbid, OyaydsM BOCNPUHSTHIM, MO3BOMUT  CAYKWTL OMOPON  Anis
MbICIIMTEMbHBIX W MPaKTU4EeCKMX AencTBuh. Jlekumss — Bu3yanusaumst yumT npeobpas3oBbiBaTb YCTHYO U
MUCbMEHHYIO MHGOPMaUu0 B BM3yamnbHYD opMy, 4YTO OPMUPYET Y HUX MbIWIIEHNE 3a CcueT
cucTemaTmsalmm 1 BblaeneHns Hanbonee 3HaYMMbIX, CYLLIECTBEHHbIX 3NIEMEHTOB COAEpPXKaHUSA 00y4veHus.

Jlekupsi ¢ 3annaHMpoBaHHbIMM ownbkamun. [NoaroToBka npenogaBaTens K NEKUUN COCTOUT B TOM, YTOObI
3anoXuTb B €e codepXaHue OonpedenieHHoe KONMMYEeCTBO OLMOOK coaepKaTenbHOro, MeToAMYECKOro Wnu
NMoBeOEeHYECKOro Xxapakrepa.

3. OPFTAHU3ALMA U NPOBEOEHUE MPAKTUYECKUX 3AHATUX NO AUCLIMINIIUHE

Mo aucuunnuHe nNpefycMOTPEHbl MPaKTUYECKME 3aHATMS, KOTOpble MPOBOOSATCS B CredyHLLMX
dopmax:

Pabota B manbix rpynnax (MOCTOSIHHOrO UMM CMEHHOro cocTaBa) cnocobcTByeT Hambonee NonHomy
pacKpbITUIO MOTEHUMana CTyAeHTOB B OTBETCTBEHHOM B3aUMOAEWCTBUM, OBNAAEHUE 3HAHUAMMU, YMEHUAMU
M HaBblkamMy KaxdblM CTYAEHTOM Ha YPOBHE, COOTBETCTBYHOLLIEM €ro WHAMBUAYanbHbIM OCOBEHHOCTSIM
pasBUTHS.

BsanmoobyueHue. CTyaeHTbl roToBaTcs no 4-6 Bonpocam 3aHsATUS. Ho Kaxablii M3 HUX 0COBEHHO
TWaTenbHO u3y4yaeT oAWMH M3 BOMPOCOB. [JOCTOMHCTBO 3TOr0 Mpuema — B MOBbIWEHWU BepbanbHow
aKTUBHOCTU 0BYy4aloLLMXCS U B HEOOHOKPATHOM OBCYXAEHUN OAHON U TOM e npo6nemMbl. 3To cnocobecTByeT
yrnyoneHuio 3HaHWi, WX 3aKPEenneHWo M BbIICHEHUIO HOBbLIX acrnekToB, a Takke BbipaboTKe eaMHOro
nogxopna.

4. OPFAHU3ALIMA CAMOCTOATEJIbHOU PABOTbI OBYYAIOLLIMXCA

4.1. CamocTosiTenbHOE U3y4yeHue Tem

TeMbl, BbIHECEHHbIE HA CaMOCTOATENbHOEe W3ydYeHWe, U3naralrTCd Ha MPaKTUYECKUX 3aHATUAX B
Buae goknaga (coobweHus). MNMpenogasatens B Havane M3yvyeHWs OUCUMNAWMHLI BblAaeT CTydeHTaM Bce
TeMbl [Af18 CaMOCTOSITENbHOrO M3yyeHus, onpegensieT cpokn BAPC u npegoctaBneHus OTYETHbIX
maTepvanoB npenogasatento. PopMa OTHETHOCTM MO CaMOCTOATESNIbHO M3YYEeHHbIM TEMaM — KOHCMEKT,
rpacpmueckasn pabota, MHAMBMAYanbHasa paboTa NpakTUYeCcKoro xapakrepa.
lMpenogaBaTtento HEOOXOAMMO MOACHUTL CTYAEeHTaM ObLLMIA anropuTM CaMOCTOATENbHOIO M3y4eHUs
Tem:
1) 0O3HaKOMMWTBCSH C PEKOMEHOOBAHHON y4ebHOM NMTEepaTypon M ANEKTPOHHLIMU pecypcamm no Teme,
HOPMaTUBHO-NPABOBLIMU aKkTaMn (OPUEHTUPYACH HA BONPOCHI A1 CAMOKOHTPOIS);
2) Ha 3TOMN OCHOBE COCTaBUTb PA3BEPHYTLIV NMaH U3NOXEHUS TEMbI;
3) odopMUTbL OTYETHLIN MaTepman B yCTaHOBMNEHHON popMe (KOHCMEKT);
4) npepocTaBUTb OTHETHLIM MaTepwan npenogasaTtersio.

prrepvm OUEeHKU TeM, BbIHOCUMbIX Ha CaMOCTOosATeJNIbHOe U3yvyeHue:

- «3a4TeHO» BbICTABMAETCA, €CMNM 06YYaloLIMIACA HAa OCHOBE CaMOCTOSTENbHO M3YyUYeHHOro maTepuana,
CMOTI BCECTOPOHHE PAacKpbITh TEOPETUYECKOe COoAepXaHue TeMbl, CNOCOBEeH MPUMEHUTb MONyYeHHble
3HAHUA NPU PeLLISHUN NPaKTUYECKUX 3a0ay;

- «He 3ayTeHO» BLICTaBMsSETCs, ecnv O0byYalolMiCA Ha OCHOBE CaMOCTOSTENIbHO W3YYEHHOro
maTepuana, He CMOr BCECTOPOHHE pacCKpbiTb TEOpeTMYeckoe CoAepKaHue Tembl, He cnocobeH
NPUMEHUTL NOMYYEHHbIE 3HAHUSA NPU PELLIEHUM NPaKTUYEeCKUX 3aaau.

4.2. CamonoAroToBKa o6y4aroLmMxca K NpakTU4eCKMM 3aHATUAM NO AUCLMUNNUHE

CamonoarotoBka o6yqarou.|,v|xc;| K MPakKTU4eCKNM 3aHATUAM OCYLLECTBNAETCA B BUAE NOATrOTOBKU MO
3apaHee N3BEeCTHbIM TeMaM M BOMpPOCaM.
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4.3. OpraHu3sauus BbINOJIHEHUS U NPOBEPKa KOHCMNEKTa, BbINOMIHEHUA MHAMBUAYaNbLHOro 3aAaHus

YyeOHble LUenu, Ha [OOCTUXEHME KOTOPbIX OPUEHTUPOBAHO BbINOSIHEHUE KOHCMNEKTa,
MHOUBUAYaNbLHOro 3afaHuA: Nony4mTb LIeNoCTHOe npeacTaBneHne ob nyyaemon teme.

YyebOHble 3agauM, KOTOpble [AONMXHbI ObITb pelweHbl obyyawlwmMmca B paMKax
CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI:

- pa3paboTka MHCTPYMEHTapUsi B YCITOBUAX NOCTaBNEHHON 3a4auu;

- cbop, obpaboTka, aHanM3 n cucTtemaTmsaumsa MHpopmMaummn no Teme, BbIGOp METOOOB M CPencTB
peLLeHns 3agauu;

- peLleHne 3agayn BelOpaHHbIMK MeTO4AMU U CpeaCcTBaMMU;

- aHanu3 pe3ynbTaToB.

Mcnonb3oBaHHaa nuTepatypa MOXeT ObiTb pasnuMyHOro xapakrepa: YydebHuku, yyebHo-
MeToau4eckme nocobusi, crnoBapu, CTaTbl U3 XypHanNoB, pecypcbl ceTn IHTepHeT n ap.

5. KOHTPOJIbHbIE MEPONPUATUA MO PE3YNIbTATAM U3YYEHUA OUCLIUMTNHDI

B TeueHne cemecTpa no MToram nsyyeHus pasaernioB AUCLMNINHBI NPOBOANTCHA PYGEXHbIA KOHTPOSb
B BMAE TECTUPOBaHMWS, TEMATUYECKMX CaMOCTOATENbHbBIX MPOBEPOYHbIX paboT.
KpnTepun oueHkn pybexxHOro KOHTpons:
- OueHKa «OTNNYHOY, eCrn KONMYEeCTBO NpaBuibHbIX 0TBETOB OT 81-100%.
- OueHKa «xopoLLoy, eCcrnv KONM4YecTBO NpaBuibHbIX 0TBETOB 0T 71-80%.
- OueHka «y4oBNeTBOPUTENBHOY, €CMNY KONMYECTBO NpaBuibHbIX OTBETOB OT 61-70%.
- OueHka «Hey[oBNEeTBOPUTENBHOY, ECNN KONNYECTBO NPaBUIbHbIX OTBETOB MeHee 60%.

®opma ammecmauyuu cmydeHmo8 — 3K3aMeH.

Ok3ameH NpoBOANTCS B CMeLLaHHOM dhopMe no duneTtam. [Npu 3TOM BbICTaBNSATCA OLIEHKM:

OTnuyHo — 3a rnybokne M MpPoYHbIE 3HAHWSI TEOPETUYECKOro MaTepuana (onpegeneHve NoHSATUR,
00Ka3aTenbCTBO TEOPEM, B3AUMOCBSA3b MEXAY MOHATUAMU) U YMEHME NPUMEHATL €ro Npu peLleHnn 3agad.
CTyneHTy HeobxoaMMOo nokasaTb 3HaHUE He TONbKO OCHOBHOMO, HO U JOMOHUTENBHOrO Matepuana, bbicTpo
OpUEHTUPOBATLCS, OTBeYas Ha AOMNOfHUTENbHble Bonpockbl. CTyoeHT JomkeH cBobOAHO cnpaBnsATbCsA C
NoCTaBMEHHbIMU 3agavyamMu, NPaBUIbHO 0GOCHOBbLIBATL NMPUHATLIE PELLEHUS.

XOpoLlo — OTBET HE COAEPXMUT rpybbix owMbOOK, MaTepumarn OCBeLaeTCs NoSIHOCTbIO, TEOPETUYECKUI
MaTepuan NpPUMEHAEeTCa Npu peLleHun 3a4ad, HO BO3MOXHbI HEOYETbI, YCTPaHAEMbIE MOCNe HaBOASLLMX
BOMPOCOB, BNaaeTb onpeaeneHHbIMY HaBblkaMu U NPUeMamMm BbINOMTHEHUS 3a4au.

YO0BNeTBOPUTENBHO — 3@ 3HAHWE OTAENbHbIX OCHOBHbIX MOHSATUM W TEOPEM TONbKO OCHOBHOIO
MaTepuana, HO He YCBOEHO ero feTanu, UCMbITbIBAeT 3aTpygHEHUSA NPU peLLeHUN NPaKTUYeckux 3agad, Ho
YMeET peluaTb CTaHOapTHble TUMNOBbIE 3afa4y. B oTBeTax Ha nocTaBneHHble BONPOCH! CTYAEHTOM AOMYLLEHbI
HETOYHOCTW, [aHbl HEeAOCTaTOYHO MpaBWilbHble (OPMYNMPOBKM, HapylleHa nocnefoBaTefibHOCTL B
N3MNOXEeHNN NPOrpaMMHOro Matepuana.

HeynoBneTBopuTENBHO — 3a HE3HAHWE OCHOBHbIX MOHATWI, NPaBus, CBOWNCTB, HEYMEHUE NMPUMEHSITb
TEOpPETUYECKUIA MaTepman AN peLleHns TUNOBbIX 3a4ay U BbINOJIHEHO HECAMOCTOATENBHO.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPUBEAEHHBIX K LIENOYMCIEHHbIM 3HAYEHUSIM CTaBOK),
nmerowmnx obpasoBaHne, COOTBETCTBYIOLLEE NPOUNI0 NpenogaBaemMon ANCUUNUHLI (Moayns), B obLiem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuaylowmnx nporpammy 6akanaspmara, 4OSPKHA COCTaBNATb
He meHee 70 NpoLEeHTOB.

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPMBEAEHHBIX K LIENOYMCIEHHbIM 3HaYEHNSIM CTaBOK),
UMEILLNX YYEHYIO CTeNneHb (B TOM YMCME YYEHYIO CTEMEHb, MPUCBOEHHYIO 3a pyOexoM 1M npusHaBaemyto B
Poccuiickon ®egepaunn) n (nnn) yueHoe 3BaHue (B TOM YMCIe YY4EHOe 3BaHME, NOSyYeHHoe 3a pybexxom u
npusHaBaemoe B Poccuiickonn Pegepaumm), B 0OWEM 4MUCre HayyHO-Megarormyecknx paboTHUKOB,
peanusyloLmx nporpaMmmy 6akanaepuara, 4OIMKHA ObiTb He MeHee 60 NPOLEHTOB.

Honsi paboTHWMKOB (B NPMBEAEHHBIX K LIEMOYUCIIEHHBIM 3HAYEHNAM CTaBOK) U3 Ynicna pykoBoaUTENen
N pabOTHUKOB OpraHM3auuin, [eaTeNbHOCTb KOTOpbIX CBA3aHa C HanpaBfeHHOCTbo  (npodurnem)
peanu3yemoin nporpamMbl 6akanaBpuarta (MMelLWmX cTax paboTbl B AaHHOW npodeccrMoHanbHom obnacTtu
He meHee 3 nerT), B obLwem 4ucne paboTHMKOB, peanuayoLwmx nporpaMMmy bakanaspuaTa, OSKHa ObiTb He
MeHee 5 npoueHTOoB.
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NMPUNOXEHMUE 9

depepanbHoe rocygapcTBeHHOe GoaKeTHoe obpa3oBaTernbHOe yupexaeHue
BbiCLLEro 06pa3oBaHus
«OMCKMI rocyaapCcTBeHHbIN arpapHbii yHUBepcuteT umeHu MNM.A.CTonbinMHa»

dakynbTeT 3eMneycTpouTenbHbIN

onon no HanpaeneHuto 21.03.03 Neoae3na u AUCTaHUMOHHOE 30HAUPOBaHUE

$dOHA OLEHOYHbLIX CPEAOCTB
no AMcuuniuHe

B51.0.06 Bbicliaa maTemaTuka

HanpaBneHHocTb (npocdhuns) «Feoaesnsa u gucTaHUMOHHOE 30HAUPOBaHUE»

ObecneunBatoLlas npenogasaHve AUCUMUNIUHDI MaTeMaTnyecknx n eCTeCTBEHHOHaYYHbIX

Kacpegpa - ONCUMNNNH

PaspaboTtuuk, CwmupHosa O.b.
Omck
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BBEAEHUE

1. ®OHA OUEHOYHbIX CpeacTB MO  AMCUUMNIIMHE SIBNsieTcs 06si3aTenbHbiM  060COGNEHHBIM
npunoxeHvem k Paboyeit nporpaMMe AVCUMMNIIVHBI.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOW YacTbld HOPMAaTMBHO-METOANYECKOrO
obecneyeHns CUCTEMbI OLIEHKWN Ka4ecTBa OCBOEHUS, 0OyYatoLMMmUCs ykasaHHON OUCUUMIVHBI.

4. Mpn nomowm SOC oOcCywWeCcTBASETCS KOHTPOMNb W yhnpaBneHve npoueccoM ¢OpMUPOBaHUSA
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEeHOYHbIX CPeacTB MO AWCUMNNMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble ONns  BXOOHOTO  KOHTPOMNS; OLEHOYHble CpeactBa, MNpUMeHsieMble B paMKkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble 0N TeKYLIero KOHTPONS W OLEHOYHble CpeacTBa, NpUMeEHsieMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. PaspaboTtumkamu oHOa OLEHOYHbIX CpeAcTB MO AMCUUMIMHE SBNSIOTCS npenogasaTenu
kacpegpbl MaTeMaTM4YeCKUMX W eCTECTBEHHOHAyYHbIX  OUCUMNNNH, obecneudvBalollen  usydyeHue
obyvaowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTtenbHoW ocHoBouW Ansa paspabotkn POC
nocnyxwna Paboyas nporpamMmma AMCLUMNINHDI.
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1. OXUOAEMBbIE PE3YIIbTATbl U3YYEHUA
y4yeGHOM AUCLUNNMUHBI, NepCOHaNbHbIM YPOBEeHb JOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C ucnonb3oBaHMeM NpeAcTaBfeHHbIX B N. 3 OL,eHOYHbIX CpeacTB

KomneTteHuun,
B hopmMupoBaHumn Koa 1 KomMnoHeHTbI KoMNeTeHUUN,
KOTOPbIX HAUMEHOBAaHME dhopmmpyemble B PamKax AaHHOW AMCLNNMMHbI
3apencTBoBaHa (kak oXXngaembln pesynbTaTt ee OCBOEHMS)
AUCLMMNIIMHA nHAnkaropa
DOCTUXEeHNN
BnageTb
KOMMEeTEeHLUN ymeTb Aenatb
koA HavMeHoBaHune 3HaTb Y NOHUMATb 9 HaBblKamMu
(nencrtBoBaTb)
(MMeTb HaBbIkK)
1 2 3 4
Ob6wenpodeccrnoHanbHble KOMNEeTeHUUU
OlK-1 | CnocobeH NO-1omk.1 3HaeT OCHOBHble | YMeeT npumeHaTb | Bnapeet
pewartb 3agayv | Ymeet pewaTtb | 3aKOHbl pasdernoB | OCHOBHbIE 3aKOHbl | HaBblKaMu
npodeccuoHanb | NpodeccnoHanbHbl | MaTeMaTUKK: pasgenos NCMNoMb30BaHNs
HOW e 3agayu, | NMHenHon MaTeMaTuKu: MaTeMaTn4ecknx
AeATenbHOCTH aHanuManpoBaTtb anrebpbl N | NMUHERHON 3aKOHOB, METOA0B
NpUMeHSs MaTeEMaTU4ECKYHO aHanuTU4ecKomn anrebpbl N | pasgenos
mMaTemaTtmyeckue | MHopMaLmi Mo | reoMeTpuu, aHanuTU4eckon MaTeMaTuKu:
" MaTeMaTn4ecKkom BBEJEHME B | reomeTpum, NMHEenHON
eCcTeCcTBeHHOHay | obpaboTke MaTemMaTu4eckum MaTemMaTu4eckoro | anrebpsbl "
YHble 3HaHWA pesynbTaToB aHanus, aHanm3  (PyHKUMK | aHanUTUYecKom
reofe3nyeckux anddepeHumnanbH | HECKONbKUX reomeTpun, ,
n3MepeHuni Ha | 0e N MHTerpanbHoe | NEPEMEHHbIX, BBEeJeHue B
OocHOBe 3HaHWA | UcYMcneHue Teopus MaTeMaTn4eckun
pasgenos DYHKLMM ofHon | audpdbepeHumansH | aHanms,
MaTemaTuKK nepemMeHHoONn, bIX YypaBHeHul W© | auddepeHunansH
(dbyHKUUM yHKLUMN Teopun psaoB) Ans | 0e U nHTerpansHoe
HECKOIbKUX HECKOIbKNX peLleHuns ncymcneHue
nepemMeHHbIX, nepemMeHHbIX, CTaHOapTHbIX YHKLMM ofHoW
Teopus Teopus npodeccmroHanbH nepemMeHHoMN,
onddepeHumansH | anddpepeHumanbH | biX 3agad no | oyHKLMK
bIX YpPaBHEHWA W | bIX YpaBHEHUW W | MaTeEMaTU4ECKON HEeCKOMbKUX
Teopun psiaoB), | Teopum psaoB, | obpaboTke nepemMeHHbIX,
MoXeT cuctemy pe3ynbTaTtos Teopus
ncnonb3oBaTb MaTeMaTn4ecknx reofe3nyecknx anddepeHumnansH
creumanm3mpoBaHH | 3HaHUW, MeTodbl, | U3MEepPEHUH, bIX YpaBHEHUH W
ble 3HaHus | Heobxoaumble Ans | BbIbMpaTb  MeToA | Teopuu psSiAoB Ans
dyHOaMeHTanbHbIX | aHanusa 3agjadvy B | aHanusa  [daHHbIX | pelleHust
pasgernos NpodeccuoHanbHO | NOA4  KOHKPETHYIO | CTaHOAPTHbIX
Krnaccuyeckon N | N DeaTenbHOCTH. NPUKNagHyto npodeccuoHarnbH
OCHOBHOWN  hn3UKMN, 3agavy, BblgenaTb | biX  3agad no
n OCYLLECTBNATb MaTeMaTU4eCKui MaTeMaTn4eckomn
npodeccnoHanbHy acnekr obpaboTke
10 OesTenbHOCTb B n3y4yaemoro pe3ynbTaToB
COOTBETCTBUM c o6bekTa, reoge3nyecknx
NpoBeaeHHbIM NPUMEHSITb N3MepeHni,
aHanusom. cuctemy npvemMamm
MaTeMaTU4eCKnX NCMNOMb30BaHMI0
3HaHW ans | matematuyeckom
aHanmaa N | CUMBOSMKK ans
pelleHns 3adad B | BblpaXKeHus
NpogeCcCUoHanbHO | KONMMYECTBEHHBIX U
N OesTenbHoCTw. KayeCTBEHHbIX
OTHOLLEHUN
0OBbEKTOB
npoBegeHus
o6ocHoBaHuWA
peweHun  3agaud,
CBSI3aHHbIX c
npogeccuoHansHo
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N [OeATenbHOCTbIO
C 1CMonb3oBaHNEM
MaTeMaTU4YecKnx
MeToa0B "
npMeMOoB.

44




YACTb 2. OBLLASAA CXEMA OLIEHUBAHUA XOOA U PE3YINIbTATOB U3YYEHUA
YYEBHOU ANCLUMNIUHbI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPMMeHsieMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3ynbTaToB U3y4eHusi y4ebHoMn

AUCUNNNIUHDbI B paMKax neaarormn4eckoro KOHTposns

Pexum KOHTPONbHO-OLLEHOYHBIX MEPONPUATUI

OueHKa co CTOPOHb! Komuc-
Kareropus camo- B3avMo- n enoLl a n 2 CTaBUTENsi | CUOHHaA
KOHTPOIIA N OLEHKHN OoLEeHKa OoLEeHKa P A peAa
Barens npov3BoacTBa oLeHKa
1 2 3 4 5
WHaneuayanusaums
BbINONTHEHUNA™,
KOHTPOIb 1
chukcnpoBaHHbIX
BugoB BAPC:
- MHAMBMAYanbHbIE
3afilaHus TUMOBOIO 11 PeueHsnpoBaHne
pacyeTa
Tekywmn 5
KOHTPOJIb:
- CamocTosiTensHoe
2.1 KoHcnekT, onpoc
n3yvyeHuve Tem
- B pamkax
Bonpocbl 1
NpaKkTU4EeCKMX
3agayv ang
(cemnHapckumx) 2.1 KoHcnexT, onpoc
N CamMonoAroToBK
3aHATUN U "
NOArOTOBKU K HUM
MpoBepka
-camocToATeNbHas
CaMOCTOATENBHO
nposepo4Has 211 _ o
N NPOBEPOYHON
paboTta
paboThbl
. Bonpochbl ans
- MaTemMaTU4ECKUN MpoBepka
2.1.2 | matemartmyeck
ONKTaHT OnKTaHTa
Oro AMKTaHTa
TecToBbIE
-TecTupoBaHue 2.1.3 TecTnpoBaHue
3agjaHus
PpoHTanbHbIN
KOHTpPOIb
- B pamkax N
TekyLlen
o0LeyHMBEpPCUTETCK
N yCrneBaeMocCTu Nno
OW CUCTEMBbI 2.2
KOHTPOJTbHbBIM
KOHTpoOns
Hepensam,
yCrneBaeMocCTun
YCTaHOBIEHHbIM
B YHMBEpCUTETE
lMpomexyTo4yHas
aTTecTayma*
obyyvarowmxcs no 4 Ok3ameH
nutToram nsyyeHus
ONCUMNNUHBI
- B pamkax
NpakTU4eCcKmx
P 4.1 3auer
(cemuHapckumx)
3aHATUA

* OaHHbIM 3HAKOM NMOMeYeHbl MHAVBUAYanusupyemble Buabl y4ebHol paboTl
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2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHnA y4eOHON ANCLUNIIUHBI

1. ®dopmanbHbIN KPpUTEPU NONYyYeHUA 00yYaroLWMMUCA
NONOXNUTENbHON OLEHKN NO UTOraM U3yyYyeHUs AUCLUNIIVHDI:

1.1 MNpegycmoTpeHHasa nporpamma
N3yYeHns QUCLUUNANHBLI 00yYaloLwmMcs
BbIMOMTHEHA NOJMIHOCTHLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 o Kaxxgow 13 npegycMoTpPEeHHbIX NPOrpamMmmMon BuaoB paboT
no AMCUMNINHE 00y4YaoLNNCS YCNEeLWHOo oTYuTancs nepeg
npenogasatenemM, 4EMOHCTPUPYS NMPU 3TOM OOJPKHbIN (HE HUXe
MWHMManbHO NPUEMIIEMOrO) YPOBEHb CCPOPMUPOBAHHOCTU
3MN1EeMEHTOB KOMMETEHLMN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

Ka4yeCTBEHHOMN OLIeHKMU paGOTbI 06yqarou.|.eroc;| B paMKax nsy4vyeHunsa auCcumnniuHbi:

2.1 Kpntepun oueHKn KadecTtsa xoga
npoecca usyvyeHus obyyaroLimmecs
nporpaMmmbl AUCLMNNNHBI (TEKYLLEN

yCcrneBaemocTm)

2.2. Kputepum oLeHKkn kauecTBa BbIMOSHEHMST KOHKPETHbIX
Buaos BAPC

2.3 KpuTtepum oueHKn kKa4eCTBEHHOTO
YPOBHS UTOTOBbIX PE3yNbTaToB N3y4YeHus

2.4. Kputepun aTTectaumMoHHOWM OLEHKN KaYECTBEHHOIO YPOBHS
pe3ynbTaToB U3y4YeHUs AUCLUNIWHBI

OVCUMNIUHBI
2.3 PEECTP
anemMeHTOB (pOHAA OLLEHO4YHbIX CPeACTB Mo y4e6HOW AUCLUNIINHE
Npynna OueHoYHOe cpedcTBO UMK ero aneMeHT
OLIEHOYHbIX CPEeaCTB HanmeHoBaHne
1 2

1. CpeacTtBa lMepeyeHb Tem WHAMBMAYanbHbIX 3ad4aHUA TUMOBOrO pacueTa.
ANA HaMBuAyanusauum PekomeHpauumM no BbINONMHEHUIO WHAUBUAYalNbHbLIX  3adaHWn

BbINONHEHUA,

KOHTpOnS
(hMKCUpOBaHHbIX BUAOB
BAPC

TUNOBOro pac4yeTa.

Kputepun  oueHkn  obpasoBaTenbHbIX
WHOMBUAYanNbHbIX 3a4aHU TUNOBOrO pacyeTa

pe3ynbTaToB BbIMOJTHEHUA

2. CpenctBa
And TeKywero KOHTponsa

BOI'IpOCbI 0714 CaMOCTOATESIbHOINO N3y4eHud Tembl

Oéwun ariropuTM CaMoCTOATESIbHOIo n3yveHuna TemMbl

KpMTepl/Il/I OUEHKN CaMOCTOATESIbHOIO n3yvyeHuns Tembl

BOI'IpOCbI Anga camMonogroToBkM No tTeMmam nNpakTn4ecknx 3aHATUN

KpMTepl/Il/I OLUEHKN caMonoarotoBky no temMam npakTn4eckmnx 3aHATUN

TunoBble TECTOBbIE BOMPOCHI AJ1id CaMOKOHTPOIA No pasgeiam

KpMTepl/Il/I OLEHKN OTBETOB Ha TECTOBbIE BOINPOCHI

Tunosble NPOBEPOYHbIE CAMOCTOATENIbHbIE pa6OTbI

KpuTepun oLeHKM OTBETOB Ha TUMOBbIE NMPOBEPOYHbIE CAMOCTOSITENbHbIE
paboThbl

Tunosble BOMPOCHI A1d npoBegeHnda MmaTteMmaTn4eCckoro AMKTaHTa

KpMTepI/II/I OLUEHKN OTBETOB Ha BOMNPOCLI MateMaTU4€CKOro ANKTaHTa

3. CpeactBa

AN NPOMEXyTOYHOM
aTTecTauum no nToram
M3yYeHUSA QUCLMIMIIUHDI

TecToBblE BOMPOCHI Ana npoBegeHnda NToroBoro KOHTpon4a (aksameHa)

OK3amMeHaUunoHHas nporpamMmma no yqe6H0|7| ancumnninnHe

Tunosble TeopeTnveckme BOnpocChl K 3Kk3aMeHy

I'Ipmmep 3K3aMeHaLMOoHHOro buneta

lMnaHoBas npouenypa nposegeHmna ak3amMmeHa

KpMTepI/II/I OLEHKN OTBETOB Ha BOMNPOCHLI 3K3aMeHaLOHHOIo buneta

KpMTepI/II/I OLEHKN OTBETOB Ha TECTOBbI€ BOMNMPOChlI NTOFOBOIro KOHTPOJ14
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2.4 OnucaHue nokasartesnen, KpUTEepUeB U LWKan oueHUBaHUA U 3TanoB (hopMUPOBaHMA KOMMNETEHUMW B paMKax AUCLUNITUHbI

YPpOBHU CHOPMUPOBAHHO

CTW KOMNETEHLMN

KOMMNEeTeHUnA He

MUHUMaIbHbIN

cpeaHuin

BbICOKUN

ccopmmnpoBaHa
OLueHKM chOPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHKa «Xopowo» OueHka «omnu4yHo»

« Heydoenemeopumeano»

«yaoenemsopumeano»

XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMK

KomneTteHuus B nonHomn CdopmmnpoBaHHOCTb CdopmmpoBaHHOCTb CdopmrpoBaHHOCTb dopMbl 1
WHaeke v Kon Mokasarens Mepe He cpopMnpoBaHa. KOMMeTeHLmn KOMMETEHLWM B KOMMeTEHLMM cpencTea
Ha3BaNMG vHAvKkaTopa VHpmnkaTops! OueHMBaHNA — MmetoLmxcs 3HaHNiA, COOTBETCTBYET Lieriom MOJSIHOCTbIO KOHTPONS
KkomneTeHuun | FOCTVIKEHA koMneTeHunn 3HaHWA, yMeHunA, YMEHUI 1 HaBbIKOB MUHUMAnbHbBIM COOTBETCTBYET COOTBETCTBYET hopMUpoBaHHS
KOMNeTeHLm HaBbIkM (BNafeHUs) | penocratouHo ans TpeGoBaHUsM. TpeGoBaHUsM. TpeGoBaHUsM. KOMMETeHLMI
peLLeHns NpakTUYecKnx VimetoLumxcs 3HaHWIA, MmetoLmxcst 3HaHui, NmetoLumxcs 3HaHWI,
(npodpeccrnoHanbHbIX) YMEHWI, HaBbIKOB B YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
3agav Lienom JocTaTo4qHoO ANns MOTMBaLMK B LieNoM MOTVBaLMN B MOSHON
peLIeHNs NPaKTUYEeCKNX [0CTaTo4HO ANs Mepe [0CTaTo4HO
(npodpeccrnoHanbHbIX) peLueHuns AN peLleHns
3agav CcTaHAapTHbIX CMOXHbIX
NPaKTUYECKMX NpaKTU4eCcKnX
(npodbeccuoHanbHbIx) | (MpodeccroHanbHbIX)
3agav 3agad
Kputepum oueHmBaHms
MonHoTa 3HaeT ocHOBHble | He  3HaeT  ocHoBHble | 3HaeT HekoTopble | 3HaeT OCHOBHble | 3HaeT OCHOBHbIE
3HaHWiA 3aKOHbI pa3fenoB | 3aKoHbl pa3fenoB | 3aKOHbl pa3fenoB | 3aKOHbI pa3fenoB | 3aKOHbI pasgenos
MaTemMaTuKu: MaTtemMaTuKu:  FIMHEeWHOW | MaTeMaTuKU: NMHENHOW | MaTemaTuiKu: MaTemMaTuKu:
NVHenHoW anrebpbl 1 | anrebpbl 1 aHanuTu4eckon | anrebpbl W | NUHenHow anrebpbl 1 | NUHeHon anre6pbl 1
aHanMTM4YecKown reomMeTpuy, , BBEAEHWE B aHanuTnyeckon aHanuTnyeckon aHanuMTM4YecKown onpoc
reomeTpuu, MaTeMaTUyecKnii  aHanus, | reoMeTpuu, , BBEfIGHME | reomeTpum, , | reomeTpun, MaTeMaTI/ILI;BCKVIVI
BBEJeHne B anddepeHumansHoe m|B maTematudeckun | BBegeHve _ B | BBEdeHue B AVKTaHT
maTtemaTu4eckun WHTerpanbHoe aHanms, maTemaTu4eckui mMaTemaTnyeckui ’
camMoCTOsITesIbHbIE
aHanus, ncumcneHme dyHKUUNM | auddepeHumanbHoe U | aHanwus, aHanus, NPOBEPOUHbIE
anddepeHumnansHoe | ogHowm nepemMeHHon, | UHTerpanbHoe anddepeHumansHoe | AvddepeHumansHoe 260TE! Ha
" WHTerpanbHoe | dyHKUuK HeCKOMbKMX | ucumcrneHve  yHKuum | un WHTerpansHoe | u WHTerpansHoe rlpaKTI/NECKI/IX
ucumcnenne nepeMeHHbIX, Teopusi | ogHon nepemMeHHon, | ucuucnenne yHKUUM | ncumcnexHme yHKummn P
dYHKUMK ofHon | AudpdepeHumanbHbIX DYHKLUK HECKONbKUX | OQHOW MNepemMeHHOW, | OOHOW MepeMeHHON, Tegf::;g::he
OrK-1 MAO-Lomnk-1 nepemeHHown, YPaBHEHUN U Teopun | NepemeHHblX,  Teopusi | (PYHKUMN HECKOMbKMX | PYHKLUM HECKOMbKUX Te0 ETI/ILIECKI/Ie’VI
YHKLMN HECKOMNBKUX | psAoB, cuctemy | andbdpepeHUmanbHbIX nepeMeHHbIX, TeOpUs | MepeMeHHbIX, Teopus n kaqecme
nepeMeHHbIX, Teopusa | MaTemMaTUyeckux 3HaHWi, | ypaBHEHWA u Teopuu | AndpdpepeHumanbHbix | AnddepeHumanbHbIX p3a aHUA
anddepeHumansHbiX | MeToabl, Heobxoavmble | psAoB, CcUCTEMY | YpaBHEHWA 1 Teopun | ypaBHEHUA 1 Teopuu 3K3aMer'aLI,I/IOHHOF0
YPaBHeHWI 1 Teopun | AN aHanusa 3adad B | MaTeMaTuHeckux psnos , | psnos, cuctemy BvneTa
paaos, cuctemy | npodeccroHanbHom 3HaHWUIA, MeTodbl, | MaTremMaTuyeckue MaTemMaTU4ecKmx A an’bHue
mMaTemMaTU4eckux AesiTensHOCTH HeobxoauMble ANSA | 3HaHuS, 3HaHWUIA, MeToAbl, AvBIaY
3HaHUN, MeToAbl, aHanusa 3agav B | Heobxogumble  Ans | Heobxogumble — Ans 3anarna TnoBoro
Heobxoaumble  Ans npodeccroHansHomn aHanm3a KOHKpeTHbIX | aHanusa 3agavy B pactera
aHanusa 3agay B nesTenbHOCTH, 3agaq B | npodeccuoHanbHomn
npodpeccroHanbHon maTemaTunyeckve npodeccroHansHon AesATenbHOCTH
AesaTenbHOCTH 3HaHWs, Heobxoaumble | AEeSTEnbHOCTU
ans aHanm3a | (BO3MOXHO
OTAenbHbIX  334a4y B | UCMbITbIBAeT
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npodeccnoHanbHoOn

3aTpyaHeHUs Mnpu mx

AesiTenbHOCTU dopmynMposaHum)

Hanunune YMeeT NpUMeHsTb He ymeeT npumeHsiTb Ymeet c Tpyaom | Ymeet NPUMEHATL | YMeeT

yMeHuN OCHOBHbIE 3aKOHbI OCHOBHbIE 3aKOHbI NPUMEHSATb  OCHOBHbIE | HEKOTOPblE OCHOBHbIE | CaMOCTOATENbHO
pasfenos pa3fenos MaTeMaTuku: 3aKOHbI pasgenoB | 3aKoHbI pa3fgenoB | NPUMEHSITb OCHOBHbIE
maTemaTuKm: nnHeiHon anrebpbl 1 mMaTemMaTVKu: NIMHENHOW | MaTeMaTuKu: 3aKOHbI pasgenos
nuHeiHow anrebpbl U | aHanNUMTUYecKow anrebpsbl N | NHenHon anrebpbl U | MaTemMaTuKu:
aHanuTuyeckomn reomeTpuu, , BBegeHue B aHanuTu4eckomn aHanuTu4eckomn nnHelHon anrebpbl 1
reomeTpum, , mMaTemMaTuyecknin aHanms, reomMeTpuu, , BBeAEHWEe | reomeTpum, , | aHanuTunyeckon
BBeJeHne B AnddepeHumansHoe 1 B MaTtemaTuyeckun | BBedeHve B | reomeTpuu, ,
mMaTemaTU4ecKun UHTerpansHoe aHanus, mMaTemMaTU4ecKnin BBEAEHVe B
aHanms, ncumcnenve yHkuum avdpdpepeHumansHoe 1 | aHanus, mMaTemaTnyeckun
anddepeHumanbHoe | OgHON NepemMeHHON, MHTErparnsHoe anddepeHumansHoe | aHanus,
1 NHTerparnbHoe PYHKLIMN HECKOTbKUX ncuucnenne  PyHKUuM | n MHTerpansHoe | auddepeHumansHoe
ucymcneHve nepemMeHHbIX, Teopus ofHomn nepeMeHHon, | ncuncnenvie pyHkumm | un WHTerpansHoe
PYHKLMN OOHOW A depeHumanbHbIX DyHKLMN HECKOMMbKNX | OOHOW MEpPEeMEHHOW, | ucymcneHne yHKUMn
nepemeHHon, YpaBHEHWUI 1 TeEOpUU nepeMeHHblX,  Teopusi | OYHKUMN HECKONbKUX | OOHOW MEepeMeHHOW,
PYHKLMWN HECKONMBKMX | PAAOB ANSA peLleHns AvdpepeHumanbHbIx nepemeHHbIX, Teopus | PyHKUUM HECKONbKUX
nepemMeHHbIX, Teopus | CTaHAAPTHbLIX ypaBHeHUn u Teopun | AnddepeHumanbHbiX | NepeMeHHbIX, Teopus
AnddepeHumanbHbIX | MPodecCMoHanbHbIX PSAOB  ANS  peleHus | ypaBHeHWn u Teopun | anddepeHumanbHbIX
ypaBHEHWI 1 Teopun | 3adayv No MaTeMaTU4Yeckon | CTaHAApTHbIX psSOOB ANS peLleHus | ypaBHEHUM U Teopun
psaoB Ans pelweHus | obpaboTke pesynbTaToB npodeccnoHanbHbIX CTaHAAPTHbIX pPSAOB ONS pelleHns
CTaHAAPTHbIX reoges3nyeckmx 3agad no | npodeccuoHanbHbIX CTaHAapTHbIX
npodgeccuoHanbHbIX | M3MepeHun, BlbupaTs mMaTemaTn4yeckon 3agaq no | npodeccmoHanbHbIX
3agay no MeTo/ aHanusa AaHHbIX obpaboTke pesynbTaToB | MaremaTU4ecKown 3agad no
mMaTemaTnyecKon noA KOHKPETHYO reofesnyecknx obpaboTke MaTemaTuyecKon
obpaboTke npuknagHyto 3agauvy, n3MepeHuin, BblbMpaTh | pesynbTaToB obpaboTke
pe3ynbTaToB BblAENATb MeTOoA aHanu3a [aHHbIX | reofesnyeckunx pesynbTaToB
reofes3nyeckmx MaTemMaTUYeCKnn acnekT nop KOHKPETHYIO | U3MepeHun, reofesnyecknx
N3MepeHuit, nsyyaemoro obbekTa, npuknagHyto 3agady, | Bblbupatb meToA | U3MepeHun,
BblOMpaTh MeToA NPUMEHSTb CUCTEMY BblAEnNATb aHanusa faHHbIX nod | BblbupaTb meToA
aHanusa JaHHbIX MoA | MaTeMaTU4eCcKUX 3HaHun mMaTemMaTU4ecKuii KOHKPETHYH0 aHanusa AaHHbIX noj
KOHKPETHY!IO AN aHanusa u peLleHns acnekT n3yyaemoro | npuknagHyto 3agadvy, | KOHKpPeTHYto
npuKnagHyto 3agady, | 3agady B obbekTa, NPUMEHSTb | BblAenATb npuKnagHyto 3agady,
BblAensiTb npodeccroHanbHoMn cuctemy MaTemMaTuyecKuin BblAensiTb
maTtemaTu4eckun AesTensbHOCTH mMaTemaTu4yeckunx acnekT  M3yyaemoro | mMareMatuyeckuin
acrnekT nsy4aemoro 3HaHWM Ona aHanu3a u | obbekTa, NPUMEHSTb | acnekT  M3y4Yaemoro
obbekTa, NPUMEHATbL pelweHus  3apad B | cucrtemy obbekTa, NpUMeHATb
cuctemy npodeccroHansHon mMaTemaTu4yeckmnx cuctemy
MaTemMaTUYeCcKmx neaTenbHocTn 3HaHWA AN aHanu3a | MaTtemaTU4ecKux
3HaHWM Ansa aHanusa M pelleHVs 3adad B | 3HaHWWA AnA aHanusa
W pelleHns 3aaad B npodeccroHansHon W pelleHust 3apgad B
npodeccroHanbHom neaTenbHocTn npodeccroHanbHoM
AesATenbHOCTH AesTenbHOCTH

Hanunuve Bnapeetr HaBblikamu | He Bnageetr HaBblkamu | Bnapeet HaBblkamy | Bnageetr HaBbikamu | BnageeT  HaBblkamu

HaBbIKOB MCMOrb30BaHNS MCMOorb30BaHNS MCMNONb30BaHWA NCMNONb30BaHWA MCMONb30BaHNA

(BnapeHve MaTemMaTUYecKmx MaTeMaTUYeCKMX 3aKOHOB, | HEKOTOPbIX OCHOBHBbIX MaTemMaTUYecKmx

OMnbITOM) 3aKOHOB,  MeToAdOB | MeToAoB pasfenoB | mMaTemaTu4eckux maTemaTu4eckunx 3aKOHOB,  METOAOB:
pasgernos MaTtemMaTuKn:  JIMHEWHOW | 3aKOHOB, MEeTOOB: | 3aKOHOB,  METOAOB: | pa3genos
MaTemMaTuKu: anrebpbl 1 aHanUTUYeCcKon | pasfenoB MaTeMaTuKu: | pas3genos MaTemMaTuKu:
NVHeNHOW anrebpbl U | reoMeTpun, , BBeAEHWe B | NMUHEWHon anrebpbl U | MaTeMaTuku: NHeNHoN anre6pbl 1
aHanuTuyeckomn MaTeMaTUYeCKUn aHanus, | aHanuTU4eckomn NMHEeNHOW anrebpbl U | aHanUTU4YecKon
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reomeTpumm, ,
BBeJeHMne B
MaTemMaTU4YeCcKni
aHanms,
AnddepeHumansHoe
" MHTerpansHoe
ncymcneHne
PyHKUUN
nepemMeHHon,
PYHKLUN HECKONBKNX
nepemMeHHbIX, Teopusi
andcbepeHumanbHbIX
YpaBHEHWU 1 Teopun
pPSOOB ANst pelleHust
cTaHOapTHbIX
npodeccnoHanbHbIX
3agad no
mMaTemaTnyecKon
obpaboTke
pe3ynbTaToB
reofe3nyeckmx
N3MepeHun,
npvemammu
MCMOb30BaHMIO
MaTeMaTU4eCcKomn
CUMBONUKN
BblpaXXeHus
KONMNYECTBEHHbIX 1
KayeCTBEHHbIX
OTHOLUEHWU
obbekToB
npoBeaeHnst
obocHoBaHusA
peLueHuni 3agauv,
CBSI3aHHbIX [
npodeccroHanbHon
[eATEeNnbHOCTbIO c
MCMONMb30BaHNEM
MaTemMaTUYEeCKMX
METO[OB 1 NPUEMOB.

oaHon

ans

anddepeHumansHoe "
UHTerpansHoe

ucumcnenve
ofHOWM

DYHKLMK
nepemMeHHou,
PyHKLMN HeCKOMbKMX
nepeMeHHbIX, Teopusi
AnddepeHumanbHbIX
ypaBHeHUn n  Teopun
psSOoB  AnNA  pelleHust
cTaHAapTHbIX
npodeccnoHanbHbIX
3ajay no matemMaTu4eckom
obpaboTke  pesynbTaTOB
reofie3nyecknx
N3MEepPEHNI,
1Cnonb30BaHMIo
MaTeMaTU4eCcKomn
CYMBOIVKN
BbIpaXeHWs
KONMYECTBEHHbIX "
Ka4yeCTBEHHbIX OTHOLUEHWI
obbekToB npoBeaeHns
obocHoBaHusA peLueHui
3agay, CBfI3aHHbIX  C
npodeccnoHanbHom
[esiTenbHOCTbIO c
MCMornb30BaHNEM
MaTemMaTU4YecKMx MeToaoB
1 NpUemoB.

npuemamu

ans

reomeTpun, , BBeaeHue

B MaTemaTuyeckun
aHanms,
anddepeHumansHoe u
MHTerpansHoe
neuncneHve  yHKLMK
OfHOMn nepemeHHown,
YHKUMU  HECKOMbKUX
NepemMeHHbIX,  Teopus
AanddepeHumanbHbIX
ypaBHEHUn un Teopun
psgooB  AnNA  pelleHus
CTaHAAPTHbIX
npodeccnoHanbHbIX
3agaq no
mMaTemaTn4ecKon
obpaboTke pe3ynbTaToB
reoe3nyeckmx
N3MepeHun, npuemamu
MNCMOb30BaHMIO
mMaTemaTn4yeckon
CMMBOSIVKM ans
BbIpaXKeHns
KONNYECTBEHHbIX "
Ka4yeCTBEHHbIX
OTHOLIEHUA  0ObeKToB
nposegeHns
0o6oCcHOBaHMA peLLeHnin
CTaHAAPTHbIX 3afau,
CBSA3aHHbIX c
npogeccnoHanbHoOn
[eATenbHOCTbIo c
1cnonb3oBaHNem
maTemaTU4yeckmnx

MeTod0B 1 NpUemMoB.

aHanuTu4ecKkomn
reomeTpum, ,
BBEAEHVEe B
MaTeMaTU4eCcKui
aHanms,
anddpepeHumnansHoe
7 VHTErpanbHoe
neuucnenvne yHKUMm
OOHOW  NepemMeHHOMN,
(PYHKLUUN HECKOMbKNX
nepemMeHHbIX, Teopus
andpepeHumanbHbIX
ypaBHEHUn n Teopun
pSOoOB AN peLueHnst
CTaHOapTHbIX
npodeccroHanbHbIX
3agay no
mMaTemaTn4ecKomn
obpaboTke
pe3ynbTaToB
reogesnyeckmnx
n3mMepeHui,
npremamm
MCMNOSb30BaHMIO
MaTeMaTU4ecKom
CYMBOMVKN
BbIpaXeHus
KONMUYECTBEHHbIX  ”
Ka4eCTBEHHbIX
OTHOLLEHUIA OGBEKTOB
npoBefeHus
obocHOBaHus
peLueHun 3apauv,
CBSI3aHHbIX c
npodeccnoHanbHoOn
0eATenbHOCTHIO c
MCMONb30BaHNEM
MaTeMaTU4YeCKux
MEeTOZO0B 1 MPUEMOB.

ans

reomeTpuu, ,
BBeJeHMe B
MaTemaTU4yeckmn
aHanus,
anddepeHumansHoe
" MHTerpansHoe
neuncnenne yHKLum
OfHOW MNepemMeHHOW,
YHKUMN HECKOMbKUX
nepeMeHHbIX, Teopusi
anddepeHumanbHbIX
ypaBHEHWI U Teopun
pSOOB ONst peLueHust
CTaHAApPTHbIX
npodeccroHanbHbIX
3agad no
MaTeMaTU4ecKomn
o6paboTke
pe3ynbTaToB
reofesnyecknx
M3MepPEHNI,
npuemamu
MCMNOMb30BaHUIO
MaTemaTu4ecKon
CYMBOJUKH
BbIpaXeHust
KONMUYECTBEHHbIX 1
Ka4yeCTBEHHbIX
OTHOLLEHU 06BLEKTOB
npoBeaeHust
o6ocHoBaHus
peLueHun 3ajadv,
CBSI3aHHbIX c
npodeccuroHanbHom
[esATenbHOCTbIO c
MCMOoNb30BaHNEM
MaTemMaTUYeCcKmX
MEeTO[OB 1 NPUEMOB.

ans
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2.4 OnucaHue nokasartesien, KpUTepUEB U LWIKanN oLueHUBaHUA U 3TanoB hopMUPOBaHMA KOMMNETEHLUMA B paMKax AUCLUNITUHBI

Kog YPOBHU CChOPMUPOBAHHOCTN KOMNETEHLMIN
ViHpexc u MHAMKaTopa MokasaTensb oueHnBaHUS ®opmbl v cpeacTsa
Ha3BaHue _ WHaukaTopsl KOHTpOns
DOCTUXKEHWIA — 3HaHWA, YMEHWS1, HaBbIKN KOMMNEeTeHUMS He . . .
KoMneTeH KOMMSTEHLY KomMneTeHuun (Bnapervs) COpMMpOBaHa MWHUMaIbHBbI cpeaHui BbICOKUI d)OpMMpOBaHliIH
(T " KoMneTeHLuA
OueHK/ chopMMPOBAHHOCTUN KOMNETEHLUIA
He 3auteHo | 3auTeHo
Xapakrepuctunka chopMMpOBaAHHOCTI KOMNETEHLMN
KomneTteHuus B nonHom 1. CopMmMpoBaHHOCTb KOMMETEHLIMN COOTBETCTBYET MUHUMATbHbBIM
mepe He chopMmnpoBaHa. TpeboBaHnaM. metoLmxca 3HaHU, YMEHWI, HaBbIKOB B LIEMOM
MmetoLLmxcs 3HaHui, [0CTaTOYHO AN PELUeHNs NpakTuieckux (MpodeccroHarnbHbIX) 3adad.
YMEHWI 1 HaBbIKOB 2. ChopMMpOBaAHHOCTb KOMMETEHLUM B LLIENMOM COOTBETCTBYET
HeJoCTaToOuHO ANs pelleHnst | TpeboBaHuAM. MIMeloLmnxca 3HaHU, YMEHWI, HaBbIKOB 1 MOTMBAaLUK B
NpaKTUYecKnx LieniomM JOCTaTOYHO A peLleHns CTaHAapTHBIX NPaKTUYeCcKUX
(npodbeccunoHanbHbIX) 3apay | (NpodeccroHanbHbIX) 3adad.
3. CopMmnpoBaHHOCTb KOMMNETEHLMM MOMHOCTLIO COOTBETCTBYET
TpeboBaHnaM. imetoLmxca 3HaHUA, YMEHWIA, HaBbIKOB 1 MOTVBAaLMK B
NOMTHON Mepe JOCTaTOYHO AfS PELUEHNS CIIOXKHBIX NPaKTUYECKnX
(npodheccuoHanbHbIX) 3agad.
KpuTepumn oueHnanus
NO-lonk-1 MonHoTa 3HaeT OCHOBHble 3akOHbl | He 3HaeT OCHOBHbIE 3aKOHbI e  3HaeT HeKOTOpble 3aKOHbl pPa3dernoB MaTemMaTUKU: NMHENHON
3HaHU pasgenoB  maTemaTuku: | pasgenos mMaTemaTuKu: anrebpbl U aHanNUTUYeCKol reoMeTpumn, BBeAeHe B MaTeMaTnyeckui
nVHenHon  anrebpbl W | NWMHENHOW anre6pbl " aHanus, cMcTeMy MaTemMaTU4eCKuX 3HaHWW, MeTOAbl, Heobxoaumble
aHanuTu4ecKomn aHanuTU4Yeckon reomeTpum, Ona aHanusa  3agad B npodpeccuoHanbHOW — OEeSTENbHOCTH,
reomeTpuun, BBedeHWe B |, BBEJeHne B mMaTemMaTuyeckme 3HaHusi, HeobxoauMble ANA aHanusa OTAESNbHbIX
MaTemMaTU4YeckMin aHanu3, | mMaTtemMaTU4ecKui  aHanwms, 3afady B npodheccroHanbHON AesTenbHOCTH
AndbdhepeHumansHoe u | anddepeHupmansHoe " e  3HaeT OCHOBHblE 3aKOHbl pa3fesyioB MaTremaTuKu: NUHEWHOW
MHTerpanbHoe MHTerpanbHoe wucyucneHve anrebpbl U aHanNUTUYECKON reoMeTpumn, BBEAEHVNE B MaTeMaTU4YeCcKnin
ncuucnerve yHKLUMU | dyHKLMM opHon aHanu3, MaTeMaTuyeckue 3HaHWs, HeobxoauMmble Ans aHanusa
opHon nepemMeHHON, | NepemMeHHoM, yHKLM KOHKPETHbIX 3afay B NpodeCcCUoHanbHOW OeATenbHOCT (BO3MOXHO onpoc,
yHKLMN HECKONbKUX | HECKOINbKUX  NepEMEHHbIX, UCMbITLIBAET 3aTPYAHEHUS PN MX (DOPMYNNPOBAHNM) maTemMaTu4yeckunm
nepemMeHHsbIX, Teopus | Teopus e  3HaeT OCHOBHblE 3aKOHbl pPa3fesyioB MaTremMaTuKu: NUHEWHOM AVKTaHT,
AnddepeHLmanbHbIX AndbbepeHLmanbHbIX anrebpbl U aHanNUTUYECKON reoMeTpumn, BBEAEHWE B MaTemMaTu4yeckmin | CamMoCToATeNbHble
YpaBHEHUA 1 Teopuu | ypaBHEHUI U Teopuu psfoB, aHanus, cucTeMy MaTemaTU4ecKux 3HaHWW, MeTOAbl, Heobxoaumble NpoBEPOYHbIE
OMK-1 psnos, cuctémy | CUCTeMy  MaTemarTu4eckmx Onst aHanu3a 3agad B npodeccroHanbHon AesTENbHOCTU paboTbl Ha
MaTeMaTUYeCcKUX 3HaHWM, | 3HaHWA, MeToAbl, NpaKkTN4YeCcKnx
MeToAbl,  Heobxoaumble | HeobxoauMble Ans aHanusa 3aHATHSX,
Ona  aHanmMsa 3ajad B | 3agad B npodheccuoHanbHom TecTupoBaHue,
npodeccroHanbHom AeATenbHOCTH nHavBMAyanbHble
AesiTenbHOCTU 3afaHunsa TUNOBOrO
Hannuve YMmeeT NpuMeHsiTb He ymeet npumeHsaTb e YMeeT C TPyAOM NPUMEHSTb OCHOBHblE 3aKOHbl Pa3fenoB pacyeTa
yMeHUi OCHOBHbI€ 3aKOHbI OCHOBHbI€ 3aKOHbI pa3fienos mMaTemMaTVku: JNUHENHoW anrebpbl W aHanMTUYecKol reoMeTpuw,

pa3genoB MaTeMaTuKu:
nunHenHon anrebpbl n
aHanuTU4ecKomn
reomeTpuu, , BBe4eHUE B
MaTeMaTU4ecknin aHanms,
anddepeHumansHoe 1
MHTErpansHoe
ncumcneHne yHKUMm

MaTeMaTUKK: NMHENHON
anrebpbl 1 aHanNUTUYECKon
reomMeTpuu, , BBegeHve B
MaTemMaTU4eckuin aHanus,
onddepeHumnanbHoe n
MHTErpanbHoe UcuYncrneHne
dYHKLUUM 0gHON
nepemMeHHomn, yHKLMK

BBEEHVEe B MaTeMaTUYecKUii aHanu3 [Ans pelleHusi CTaHAapTHbIX
npodeccuoHanbHblX  3agad  No  mMateMaTuyeckom  obpaboTke
pe3ynbTaToB reofesnyeckux UamepeHuii, BblbMpaTb MeTod aHanusa
OaHHbIX  MOA  KOHKPETHYH  MpUKMagHyt  3agady, BblOensite
MaTeMaTUYEeCKUIn acrnekT u3y4aemoro obbekTa, MPUMEHSTb CUCTEMY
mMaTemMaTU4yeckux 3HaHuiA [N aHanusa W peleHuss 3agjad B
npodeccnoHanbHoM AeaTenbHOCTH

e YMeeT NpUMEHsITb HEKOTOpble OCHOBHbIE 3aKOHbI pa3fenoB
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O[lHOW NepeMeHHON,
YHKLMN HECKOMBKUX
nepeMeHHbIX, Teopus
AanddepeHumanbHbIX
YPaBHEHWI 1 Teopun
PSAOB ANS pelleHns
CTaHAApPTHbIX
npodeccnoHanbHbIX
3aja4y no maTtemMaTnyeckomn
06paboTke pesynbTaToB
reofesnyeckmx
n3mepeHun, Belbnpatb
MeTo[ aHanu3a AaHHbIX
nop, KOHKPETHYHO
npuKnagHyto 3agauvy,
BbIOENSATb
MaTeMaTU4eCcK1in acnekT
n3yyaemoro obbekTa,
NPUMEHSITE CUCTEMY
MaTeMaTU4ecKmx 3HaHUn
st aHanu3a u peLueHus
3agay B

HECKOINbKMX NEPEMEHHbIX,
Teopusi
anddepeHumanbHbIX
YpaBHEHWIN 1 TEOPUN PSA0B
ANs pelleHnst cTaHaapTHbIX
npodeccroHarnbHbIX 3agay
no MaTemaTu4ecKkon
06paboTke pesynbTaToB
reofe3nyecknx N3MepeHui,
BbIOMpaTb MeToa aHanusa
[OaHHbIX NMof, KOHKPETHYHO
npuKnagHyto 3agadvy,
BbIAENSATb MaTEMaTUYECKMIA
acnekT nsy4aemoro
obbekTa, NPUMEHSTL
CMUCTEMY MaTemMaTu4ecKkmx
3HaHWIM ONs aHanu3a n
pelueHus 3agay B
npodeccnoHanbHom
nesaTenbHOCTU

mMaTemaTvku: TNUHENHoW anrebpbl W aHanMTUYeckon reoMeTpuw,
BBEAEHVE B MaTemaTW4eckuil aHanu3 Ans pelleHns CTaHgapTHbIX
npodeccroHanbHbIX  3agady Mo matemartnyeckon — obpaboTke
pe3ynbTaToB reofesnyeckux namepeHuid, BblbMpaTb meTod aHanusa
OaHHbIX  MOA  KOHKPETHYIO  MNPUKNagHyl  3agady,  BblAensTb
mMaTemMaTU4eckuin acnekT usyvyaemoro obbekTa, MPUMEHSTb CUCTEMY
MaTeMaTU4YeCKMX 3HaHWW [Ans  aHanuM3a W pelleHus 3ajady B
npodeccnoHanbHoOM AeaTenbHOCTH

e YMeeT CaMOCTOSTENbHO MPUMEHATb OCHOBHbIE  3aKOHbI
pasgenoB  MaTemMaTWuKu:  NIMHeMHOW anrebpbl U aHanuTU4eckon
reoMeTpuun, BBEAEHWEe B MaTemMaTW4eckuini aHanua And  peleHus
CTaHAapTHbIX  Npod)ecCHoHanbHbIX 3aAady  No  MaTemaTu4eckon
06paboTke pe3ynbTaToB reofe3n4eckux U3MepeHni, Bolbnpatb MeToa
aHanu3a AaHHbIX NOA KOHKPETHYI0 MPUKNagHylo 3adadvy, BbIAEnsATb
mMaTemMaTU4eckuin acnekT usyvyaemoro obbekTa, NMPUMEHSITb CUCTEMY
MaTeMaTU4YeCKMX 3HaHWW [Ans  aHanuM3a W pelleHus 3ajady B
npodeccroHanbHON AeATeNbHOCTH

npodeccuroHansHom
AesATeNnbHOCTH
Hanuuune Brageet HaBblkamMy | He  Bnageer  HaBblkamu e Bnapeer HaBbIKaMu ncnonb3oBaHusa HEeKOTOpbIX
HaBbIKOB MCnonb3oBaHNa MCMornb30oBaHus MaTeMaTUyecknx 3aKoHOB, METOAOB: pa3fenoB  MaTeMaTuku:
(Bnapexue MaTeMaTU4YeCKnX 3aKOHOB, | MaTemMaTUYecKuX  3aKOHOB, NWHeVHoW anrebpbl U aHanUTU4YecKkon reoMeTpuK, ,BBEAEHVNE B
OMbITOM) MeToA0B pas3genos | MeTodos pasgernos MaTemMaTU4ecKmn aHanus ans peLueHns CTaHAAPTHbIX
mMaTemMaTuku:  NUHENHON | MaTemaTuKu: TIMHENHON npodeccuoHanbHbIX  3adavy Mo Matematudeckoh  obpaboTtke
anrebpbl 1 aHanuTU4eckon | anrebpbl M aHanUTUYeCKon pe3ynbTaToB reoAe3nyeckux U3mMepeHuid, npuemMmamy MCnornb3oBaHUIo
reomeTpuu, , BBEAEHVWE B | reomMeTpuu, , BBEAeHVWE B MaTemMaTU4YeCcKon CUMBOMMKN AN BbIPAXEHUS KONUYECTBEHHbLIX W
MaTemMaTU4eckin aHanu3, | MaTteMaTV4ecKui  aHanwms, KayeCTBEHHbIX OTHOLUEHUA O0OBLEKTOB npoBedeHWss 06OCHOBaHWSA
anddepeHumanbHoe n | anddepeHumnanHoe " pelleHnin cTaHgapTHbIX 3adad, CBS3aHHbIX C MNpodeccMoHanbHoM

MHTerpansHoe
ncuucneHve DyHKLMN
oHon nepemMeHHown,
PyHKLMN HECKOIbKUX
nepeMeHHbIX, Teopus
anddepeHumanbHbIX
ypaBHeHWA U1 Teopun
pSAOB  ANA  pelueHus

CTaHAapTHbIX
npodeccnoHanbHbIX
3agay no MaTtemaTu4eckomn

obpaboTke  pesynbTaToB
reofe3nyeckunx
N3MepeHui, npremMamm
MCMOSIb30BaHM0
mMaTemaTnyeckon
CUMBOMUKN ans
BbIpaXeHWst
KONNYECTBEHHbIX "

WHTEerpanbHoe wucyYucneHne

PYHKLMN ofHom
nepemeHHown, PyHKUMM
HECKOMNMbKMX  MEepeMeHHbIX,
Teopusi
anddepeHumanbHbIX

YpaBHEHWUN N TEOPUW PSIAOB
ANs pelleHns CTaHdapTHbIX
npogpeccroHanbHbIX  3aaay
no mMaTemMaTuyeckon
0bpaboTke pe3ynbTaToB
reofe3nyeckux UN3MepeHui,
npremMamm UCMnosib30BaHUIO
maTtemaTn4eckon

CUMBOMNUKM AN BblpaXeHus!
KONMYECTBEHHbIX "
KayeCTBEHHbIX  OTHOLLUEHUIA
06bekToB nposeAeHusi
o6ocHoBaHwusA peLueHun

OeATeNbHOCTBIO C MUCMOMNb3oBaHWEM MaTeMaTU4eCKux MeTodoB U

npnemos.
L Bnapeet HaBblkaMun ncnonb3oBaHUA OCHOBHbIX
MaTemMaTu4yeCkKnx 3aKOHOB, MeTOoOOB: pasgenos MaTeMaTukn:

NVHEeNHON anrebpbl M aHanWTU4Yeckon reoMeTpuu, , BBEAEHME B
MaTemMaTU4eckun aHanus ans peLueHus cTaHaapTHbIX
npodeccroHanbHbIX  3aga4  No  MaTematudeckoh  obpaboTke
pe3ynbTaToB reoAe3nyeckux U3MepeHuin, npuemamMm UCrnorib30BaHuo
MaTemMaTU4eCKON CUMBONMKU AN BbIPAKEHUS KONMYECTBEHHbIX W
Ka4YeCTBEHHbIX OTHOLUEHUA OGBLEKTOB MpoBeAeHUss 0B60CHOBaHMUS
peLUeHnn 3aay, CBsI3aHHbIX C NPOdECCUOHANBHON AEATENBHOCTBLIO C
MCMOSb30BaHMEM MaTeMaTUYECKMX METOLOB U NPUEMOB.

e Bnageer HaBblkamMy  WCMONb30BaHUA  MaTeMaTUYECKUX
3aKOHOB, METOLOB: pasferioB MaTeMaTuKu: JIMHENHOM anrebpbl u
aHanuTUYeckor reoMeTpuu, , BBEAEHUE B MaTemMaTU4Yeckuid aHanma
ONsi  pelleHusi  CTaHdapTHbIX  NpodeccuoHanbHbIX  3agad Mo
MaTeMaTuyeckon obpaboTke pesynbTaToB reofe3nyeckux U3MepeHui,
npueMamy  UCMOSb30BaHWI0O MaTeMaTU4YecKorW CUMBOSMKM  Ons
BbIpaXXEHWST KONMUYECTBEHHBIX U KAa4E€CTBEHHbLIX OTHOLLIEHUA OOBEKTOB
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Ka4eCTBEHHbIX OTHOLUEHWN

o6bekToB npoeeaeHust
06GOCHOBaHUSI  peLLeHnit
3agay,  CBsI3aHHbIX  C
npodeccnoHanbHom
[eATENbHOCTbIO c
MCMOsb30BaHNEM

MateMaTu4eCkux mMetonoB
1 npuemMoB.

3aga, CBSA3aHHbIX Cc
npodeccnoHanbHom
[esTenbHOCTLIo c
ncnonb3oBaHNeEM

MarteMmaTu4ecknx mMetonos U
npnemMos.

npoeedeHusi  0B6OCHOBaHWS  peLleHuid
npodeccnoHanbHom OeATenbHOCTbIO
mMaTeMaTnyecknx MeToAoB 1 NPUeMosB.

3agay,
c

CBA3aHHbIX Cc
ncnonb3oBaHMEM
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YACTb 3 MeTtoauuyeckue maTtepuansl, onpegensouiue npoueaypbl oLeHUBaAHUA 3HAHUMW, YMEHUNA,
HaBbIKOB, XapaKTepn3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPOMbHLIE 3af4aHUs, HeO6XoAMMbIe ANA OLUEeHKU 3HaHUW, YMEeHUHW, HAaBbIKOB

3.1.1. CpenctBa
ANA VHOMBUAYyanu3auvm BbINMOJIHEHUS, KOHTPOIs (pMKCcupoBaHHbIX Bugos BAPC

MepeyeHb pasgenoB MHAVBUAYANbHBIX 3a4aHWin TUMOBOIO pacyeTa

Ne pasgena HanmeHoBaHue pasgena

1 OneMeHTbl NMMHEHON anrebpbl

BektopHas anrebpa

AHanuTnyeckas reomMeTpuda Ha NioCKOCTHU

AHanuTnyeckas reoMeTpusi B NPOCTpaHCTBe

BBegeHne B MaTtemMaTmMyeckui aHanms

OundbdepeHumansHoe ncuncneHme oyHKLUM ogHoOM NnepemMeHHon

WHTerpanbHoe ncuncrneHne yHKuMmM ogHomn nepemMeHHom

OdnddepeHunanbHoe ncumcnerne MyHKUUM HECKOMbKMX NEPEMEHHbIX

OO N0~ WN

OB6bIkHOBEHHbIE AnddepeHUmnanbHble ypaBHEHNS

=
o

Papgpl

lMepevyeHb munoebix mem uHOueudyasnbHbIX 3a0aHul

e PelwunTb cMcTeMy NMHENHBIX YypaBHeHWI No popmynam Kpamepa, MaTpuyHbIM METOAOM, METOLOM
aycca

e llccnepoBaTb CUCTEMY MMHEWHBIX YPaBHEHWI HA COBMECTHOCTb

e Bbluucnutb nnowaas napannenorpaMmma, NoCTPOEHHOro Ha BEKTOpax.

e [laHbl KOOpAMHaTLI BepLUMH TpeyronbHuka ABC. TpebyeTcs:

e CocTtaBuTb ypaBHeHMe CTOpoHbl AB 1 HanTh ee ANuHY.

e CocTtaBuTb ypaBHeHue BbicoTbl BD 1 HanTn ee AnuHy.

e CocTtaBuTb ypaBHeHne megmaHsl AM.

e CocTaBuTb ypaBHEHME MPSAMON, NPOXOoAsLLElN Yepes TOUKY NepecevyeHnss megnaH, napannensHo
cTopoHe AB.

e Hantnyron A

e HanTtu koopamHaTbl TOYKN, CUMMETPUYHON BepLUNHE A, OTHOCUTENBLHO TOYkM D.

e 3anucaTb cuCTeMy HepaBeHCTB, onpegenstowmx ABC

e HanTtu npoekuymio Toukn D B nnockoctn ABC

e [laHbl KOMNIieKCHble Yncna. Tpebyetcs

e [locTpouTb YMCna B KOMMNIEKCHOW MIIOCKOCTY;

e Hantu mogynu yucen;

e Haintu cymmy, pasHocTb, Npon3BedeHe U YacTHOro Yncert,

o [lpencraBnTb KOMMMEKCHOE YNCHO Z1 B TPUrOHOMETPUYECKON hopMme;

e HanTtu 3agaHHble npeaensl.

e lccneposatb AaHHble PYHKUUKM Ha HenpepbiBHOCTL. Caenath YepTex. [poBepuUTb NONyYEHHbIN
rpacuk cpegcTesamMm OHNanH CepBNCOB

e HainTtu nponssogHyo AaHHON OYHKLNN, NOMb3YACh OnpeaeneHneM.

e HanTtu nponssogHble OYHKLMK

e [IpumeHsasa npaBuno Jlonutansi, BbIMMCANTL Npeaensl

o [lpoBecTu nonHoe nccnegosaHne QyHKUUN 1 NOCTPOUTL rpaduk. MNMpoBepuTb NOMyYeHHbIN rpadink
cpeacTBaMu OHMNarH CepBUCOB.

e HanTtu obnactb onpeaeneHnst yHKUUN OBYX NEPEMEHHbIX

e Hantu nonHbin anddepeHumnan QyHKUNN OBYX NepeMeHHbIX

e Hantu akcTpemMym yHKUMN OBYX NEepPEeMEHHbIX

e Hantn napameTpbl MMHENHON 3aBUCMMOCTM METOAOM HaUMEHbLUNX KBaapaToB
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e HanTtu HeonpegeneHHbIn NHTerpan

e  BbluncnuTb onpegeneHHbIn nHTerpan

e Hantu nnowaab urypbl, OrpaHUYEHHON NIMHUAMN

e  BbluMCnuTb HECOBCTBEHHbIN MHTErpan Unn Jokas3aTb ero pacxognmocTb

e Pewuntb guddepeHumanscHble ypaBHEHNS.

e HawTtun yactHoe pelueHne auddepeHLmMansHOro ypaBHEHUSA YNCTIEHHBIMU METO4AMMU.

PekomeHpauum no BbIMOJIHEHUIO MHOAUBUAYalbHbIX 3a4aHU TUMOBOrO pacyeTa:

1. TunoBon pacyeT AOMKEH BbINOMHATLCA B OTAENbHOW TeTpaam B knetky 12-18 nuctos, Ha obnoxke
KOTOPOW AOMMKHbI OblTb HamMcaHbl hamMunus, UMst U OTYECTBO CTyAeHTa, hakynbTeT M ChneLmanbHOCTb,
HOMep rpynmnbl, HOMEP BapMaHTa TUMNOBOro pacyeTa.

2. 3apgayn TMNOBOro pacyeta MOryT pacnonaratbCsi B Npou3BonbHOM nopsigke. lNepea pelueHuem
3agayum criegyeT 3anucaTtb ee YCroBme MOMHOCTbI0. Ha kaxgon cTpaHuue TeTpagun HYyXXHO OCTaBnsATb Mons
LWMpUHON 2 — 4 cm ANg KOMMEHTapueB NpenodasaTtens.

3. PelwueHve 3agay nanaratb NogpobHO 1 akKypaTHO, OOBbACHAS U1 MOTUBMPYS KaXKObIA 3Tan peLueHus,
JenaTb COOTBETCTBYHOLLME CChINKU Ha BOMPOCHI TEOPUU C yKka3aHMeM Heobxoaumblx Teopem u copmyn. Bee
BbIYMCIEHNS HEobXoOUMO 3anucbiBaTb NMOMHOCTbIO. K 3agjavam reoMeTpuyecKkoro copepXaHus crieqyer
aenatb yepTexun. OObACHEHUS K peLleHnto 3a4ay AOMKHbI COOTBETCTBOBaTbL 0603HAYEHUSAM, NPUBEAEHHBIM
Ha yepTexax.

4. PelweHne Kaxgow 3afauvm OOSMKHO OKaHYMBaATbCA OTBETOM, KOTOPbIA MO BO3MOXHOCTWU, crieayeT
npoBepUThb.

PeueH3nn Ha 3T paboTbl NO3BOMAKT CTYAEHTY CYAUTb O CTEMEHM YCBOEHUS UM COOTBETCTBYIOLLErO
pasgena Kypca; ykasbiBaloT Ha MMeloLmMecst y Hero npobenkl, nomorawT copMynupoBaTb BOMNPOCHI Ans
KOHCymnbTauuMmn c NnpenogaBaTenem.

Tunosble pacyeTbl AOOJDKHbl BbIMOJIHATBCA CaMOCTOATENbHO. HecamocToaTenbHO BbIMNOSHEHHbIN
TUMNOBOM pacyeT He OAaeT BO3IMOXHOCTU npenogaBaTeniio yKa3aTb CTyAdeHTy Ha HeJOoCTaTKM B ero pa60Te, B
YCBOEHUN UM yqe6Horo MaTtepuana, B pe3yrbTaTte 4ero CtyaeHT He npmo6peTaeT HeobxoauMble 3HAHUS U
MOXeT OKa3aTbCA HeNnoAroToBJIEHHLIM K 3K3aMeHY N 3a4eTy.

MeToaunyeckue pekomeHAaLMM No BbINOJIHEHUIO TUNOBBLIX pacyeToB

N3yyeHne nioboro pasgena gucuunnuHbl cnegyet ¢ paboTbl Hag TeopeTudecknm martepuanom. [ns
3TOro HEOBXOAUMO M3Yy4nTb TeopeTUYecKnn Matepuan no y4yebHuky u nekumam. Ocoboe BHYMaHUE HYXHO
0bpaTuTb Ha OMnpedeneHnss OCHOBHbIX MOHATWMW, NOAPOBOHO pa3obpaTb NMpMBEAEHHbIE MPUMEPHI, Bbly4YnUTb
dopmynbl. 3aTem MOXHO NepexoanTb K BbIMOIHEHWIO 3aaaHuid. MNpu nx BbINONHeHUM TpebyeTcs obocHOBaTbL
KaxKObl aTan peLlueHunsl, NCX0Aa M3 TeOPeTUYECKMX NOSIOKEHWIN Kypca; BblYMCIIEHMS pacnonaratb B CTPOrom
nopsiake. YepTexxm MOXHO BbINOMHATL OT PYKW, HO aKKypaTHO.

PelueHne kaxxgow 3agayum AOMKHO A4OBOANTLCS OO oTBeTa, TpebyeMoro ycrnosvem. B npomexyTouHbIX
BbIUMCIIEHNSIX HE cCreayeT BBOAWUTb NPUONWKEHHbIE 3HAYEHUsI KOPHEN uncna  u T.0.

Mony4eHHble OTBETHI NOME3HO NPOBEPSATD.

LLikana u kpuTepun oLeHKN obpazoBaTenbHbIX Pe3yNnbTaToB BbINOMHEHUS MHAUBUAYaNbHbIX
3agaHui TUNOBOrO pacueTa
- OLleHKa «3a4ymeHOo» BbICTABISIETCS, €CMNU peLleHne 3afaHui 0OPMIIEHO FPaMOTHO, B YaCTHOCTU
MeTOoAbl pelueHusi, hopMbl ero 3anucu u hopmbl 3anucy oTeeTa MOryT BbiTb pasHbiMU. OBGOCHOBaHHO
MOSly4eH BEpHbI OTBET UMM MONyYeH HEBEpPHbI OTBET M3-3a Herpybon owunbku, HO NMpu 3TOM UMeeTcs
BEpHasi MocrnenoBaTenbHOCTb BCEX LUArOB PELeHUs UMW JonylleHa eAuHWYHas olmbka, BO3MOXHO,
npuvBealiasi K HEeBEpPHOMY OTBETY, HO MpU 3TOM MMEETCs BepHas MocrnefoBaTenbHOCTb BCEX LUAroB
peLleHus.
- OUeHKa «He 3aYmeHO» BbICTaBMNSAETCA, €CNy pelleHne 3aaaHuii oOpMIIEHO HErpamMoTHO, MOMyYeH
HEBEpHbI OTBET U3-32 HEBEPHOW MNOCNeAoBaTeNbHOCTU BCEX LUArOB  pEeLUeHUsi, WM peLleHo
HEeCaMOoCTOSITENbLHO.

3.1.3 CpeacTBa Ans TeKyLero KOHTpons

BOMNPOCHI
ONsi CaMOCTOATENbHOro U3yyYyeHUs
Ou4Has ¢hopma o6yueHus
e Onpenenutens n-ro nopsiaka. CeoncTBa onpegenutenen, Bbl4UCNEHME.
e JlInHenHble npocTpaHcTBa. JlMHENWHass 3aBUCMMOCTb W HE3aBUCUMMOCTb CUCTEMbI BEKTOPOB.
Pa3amepHoCTb 1 6a3nc NMHENHOrO NPOCTPaHCTRA.
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e EBKNMOoBLI NpocTpaHcTBa. OpTOroHanbHbIA U OPTOHOPMMUPOBAaHHbLIN 6asuc..

e ConpsihkeHHble onepatopsbl. [oCTpoeHne opTOHOPMMPOBAHHOIO Ga3nca u3 COBCTBEHHbBIX BEKTOPOB
CONPSHKEHHOro oneparopa.

e OCHOBHblE 3aJayv aHanUTUYECKOW FeOMeTpUM: pacCTosHMEe Mexay ABYMSA Touykamu, peneHue
oTpeska B 3a4aHHOM OTHOLLEHUW.

e [IpeobpaszoBaHme koopauHaT. [lonsipHas cuctema koopauHat. [NMpeobpas3oBaHune KoopauHaT Ha
NNOCKOCTWN.

¢ [loBepxHOCTW BTOPOro nopsagka.

e [IncbdpepeHumnans Boiclnx nopsiakos. CBOMCTBO MHBAPUAHTHOCTHU

e Hanbonbluee n HanmeHbLLee 3HaYeHNsT PYHKLUKN Ha OTpeske

e [lpunoxxeHna onpeaeneHHoro nHTerpana

e YacTHble NPOMN3BOAHbIE CITOXHbBIX U HESIBHBIX (PYHKLUMIA. YpaBHEHMS KacaTernbHON NNOCKOCTU U
HOpMarnu K MOBEPXHOCTU

e KprBusHa kpusown. Pagnyc kpuBu3Hbl. [pon3BogHasi B JaHHOM HanpaBrieHUn.. Y CroBHbIN
3KCTPEMYM

e [penen dyHkunn. HenpepbiBHOCTb. OCHOBHLIE CBONCTBA HENPEPbLIBHbIX (PyHKUMIA. YacTHble
npupaLLeHns N YacTHble NPOM3BOAHBbIE DYHKLIUN.

e JInHeapusaums yHKUMI C NOMOLLBIO METOAA HaMMEHbLUMX KBagpaToB

e YncneHHoe pelwweHune 3agayn Kown ana auddepeHumnanbHbiX ypaBHEHMI NepBoro nopsaka (Metoq
Ownnepa, PyHre-KyTTbl), B TOM Yncne cpeacTBamu OHManH-TEXHOMNOMMI

e PellieHne nnHerHbIX ypaBHEeHWUA NepBOro 1 BTOPOro nopsakos MetoaoM JlarpaHxa

o [lncdhbepeHumanbHble ypaBHEHUS B YaCTHbIX NPOU3BOAHbIX

e [lpumeHeHne psigoB K NPUONMXKEHHbIM BbIYMCIEHUAM

e [lericTBua Hag psaamu. MNMouneHHoe anddepeHunpoBaHMe N UHTErPUPOBaHNE CTEMEHHbIX PAA0B

e OYHKLUMOHarbHbIE PAAbI C KOMMNMEKCHBIMU YrieHamMu

3ao4Has ¢phopma obyueHus

e OnpegenuTtens N-ro nopsaaka. CBoncTBa onpeaenuTenen, BolYUCNEHNE.

e JIuHenHble npocTpaHcTBa. JIMHeHash 3aBUCUMOCTb W  HE3aBUCMMOCTb CUCTEMbl BEKTOPOB.
PasmepHOCTb 1 6a3nc NIMHEHOTO NPOCTPaHCTBA.

¢ EBKkNMAoBLI NpocTpaHcTBa. OpTOroHanbHbIN 1 OPTOHOPMUPOBAHHbLIN 6a3uc.

e ConpsihkeHHble onepatopsbl. [ocTpoeHne opTOHOPMUPOBAHHOIO 6a3nca n3 cobCTBEHHbLIX BEKTOPOB
CONPSPKEHHOro oneparopa.

e OCHOBHblE 3aJayu aHanUTUYECKOW FeoMeTpuu: paccTosHuMe MeXAy ABYMS Toukamu, AeneHue
OoTpeska B 3a4aHHOM OTHOLUEHUN.

¢ [lpeobpa3zoBaHme koopauHaTt. [MonsipHas cuctema koopauHat. [Npeobpas3oBaHue KoopauHaT Ha
MOCKOCTH.

e [loBEpPXHOCTN BTOPOro rnopsagka.

o [IncbdbepeHumanbl BbiCLLMX nopsaakoB. CBOMCTBO MHBAPUAHTHOCTU

e Hanbonbluee 1 HanMeHbLLee 3Ha4YEHUS PYHKLIMM Ha OTpe3ke

e Bektopbl. OCHOBHbIE NOHATUSA. [1pon3BeaeHne BEKTOPOB

¢ KpuBble BTOporo nopsigka. KaHoHMYeckue ypaBHEHUS OKPY)KHOCTU, annuvnca, napabonsbl.
KaHoHuuyeckoe ypaBHeHusi runepbonbl. O6Llee ypaBHEHWE KPUBLIX BTOPOro Nopsiaka,
npuBefeHne ero K KaHOHUYEeCKoMY Buay.

e [1nockocTb 1 NpsiMas B NpOCTpaHCTBe

e KomnnekcHble Yyncna

e OyHkuma. ObnacTb ee onpeaeneHns. Cnocobbl 3agaHus

e OnpegeneHve  HenpepbiBHOCTM  (byHKUMK.  Knaccudukaumss  Touyek  paspbiBa  (PYHKUMW.
HenpepbIBHOCTbL CyMMbI, NPOU3BEAEHUS U YAaCTHOro ABYX (PYHKUMA. HenpepbiBHOCTb CMOXHOM
dyHKUMKN. HenpepbIBHOCTb 3arieMeHTapHbIX (PYHKLMNA.

¢ YycroBble NocnegoBaTensHOCTU U Ux npegenbl. CBOWCTBa CXOOALWMXCS NocnegoBaTernibHOCTEN

e [lncbcpepeHuman dyHkumm. Cessb auddepeHumana ¢ npousBogHOW. [€eoMeTpuyeckuin CMbICH
anddepeHumnana dyHKUMK. TMpubnuKeHHble BbIYMCIEHUS C  MNoOMoWbl  anddepeHumnana
dyHKUUN

e dopmyna Tennopa

¢ NlccnepoBaHuve dyHkumn. ObLas cxema uccnegoBaHms yHKUMM U NOCTPOeHUs rpadmnka OyHKUWA.

e YycneHHoe pelueHune 3agayum Kowwn ona anddepeHuymanbHbiX YpaBHEHWI MEPBOro nopsaka (Metoa
Annepa, PyHre-KyTTbl), B TOM Yncne cpeactBaMmm OHNamH-TEXHONOMMIA.

¢ PellleHne nnHerHbIX ypaBHEHU NEPBOro 1 BTOPOro NopsiakoB MeToaoM JlarpaHxka.

o [IncbdhepeHumanbHble ypaBHEHNS B YaCTHbIX MPON3BOAHbIX.

e [lpyMeHeHVe psaoB K NPUONMKEHHBIM BbIYNCIIEHMSM.
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¢ [lencteua Hag psgamu. NouneHHoe anddepeHumMpoBaHue U MHTErpPUPOBaHNE CTENEHHbIX PSAOB.

e QyHKUMOHaNbHbIE PAAbI C KOMMMEKCHBIMU YiieHaMu.

e [punoxeHunsa onpeaeneHHoro nHTerpana.

e YacTHble NMPOU3BOAHbIE CIIOXHbIX UM HESIBHbIX (PYHKUUA. YpaBHEHUS KacaTenbHOW MNOCKOCTU U
HOpMarnm K MOBEPXHOCTH

e KpuBnsHa kpmBon. Paguyc kpuBusHbl. [lpousBogHas B AaHHOM HanpasfeHUW.. YCIOBHbLIN
9KCTPEMYM

e [lpegen yHkumMnM. HenpepbiBHOCTb. OCHOBHblIE CBOMCTBa HeNpepbiBHbIX (YHKUUA. YacTHble
npupaLLeHns N YacTHble NPON3BOAHBbIE DYHKLINN.

e JInHeapusaums yHKLUMIN C NOMOLLBIO METOAA HaMMeHbLUMX KBaapaToB

e /IHTerpnpoBaHme HeEKOTOPbIX TPUTOHOMETPUYECKMX U UPPaLMOHanbHbIX BblpaXKeHWN

e 3apjava, npuBOAsLWlAa K MNOHATUIO onpedeneHHOro wuHterpana. OnpegeneHve onpeaeneHHoro
WHTerpana, kak npegerna uHTerpanbHbIX CyMM.

e OCHOBHblE CBOWCTBA onpeaeneHHoro nHterpana. ®opmyna HetotoHa-JlenbHuua.

¢ [lncdbcpepeHLmanbHble ypaBHEHUS BbICLLUX NOPSAKOB, AONyCcKaloLWwue NOHKeHe nopsaaka

e OTbICKaHME 4YaCTHOTO peLleHNs TNMHENHOro HEOOHOPOLHOrO YpaBHEHWS C  MOCTOSIHHBbIMU
KoabduumMeHTamMmm MeTogoM NoAGOopa No BMAY NPaBon YacTy.

e Teopema Abens. Paguyc n nitepsan cXxogMMOCTU CTENEHHOrO psiga. CBOWCTBA CTEMEHHbIX PsigoB.

e PasnoxeHune yHkuun B pagbl Tennopa n MaknopeHa.

e [IpyMeHeHVe psaoB K NPUONMKEHHBIM BbIYUCIIEHMSM.

O6LWMIn anropuTM CaMOCTOATESTbHOIO U3Yy4YeHUSA TeMbI

1) O3HaKOMUTBLCS C peKOMeHO0BaHHOW y4ebHON NUTepaTypor 1 3NEeKTPOHHLIMU pecypcamm no Teme
(opueHTMpysAch Ha Temy.

2) CocTtaBuTb pa3BEpHYTbIN NNaH U3NOXEHUs TeMbI

3) BbibpaTb hOpMy OTHETHOCTU KOHCMEKTOB (NS1aH — KOHCMEKT, TEKCTYarbHbIN KOHCNEKT, CBODOAHBIN
KOHCMEKT, KOHCMNEKT — cxema)

2) OhopMUTb OTHETHLIN MaTepunan B yCTaHOBIEHHON (hOopMe B COOTBETCTBUM METOANYECKNUMU
pekomMeHZaumamMm

3) NpepoctaBuTb OTYETHLIN MaTepman npenogaBaTento No CornacoBaHuIo ¢ BeayLmM
npenogasarenem

4) MoAroToBUTLCS K NPeAYCMOTPEHHOMY KOHTPOSbHO-OLEHOYHOMY MEPOMNPUATUIO MO pe3yrnbTaTtam
CaMOCTOATENBbHOrO N3y4eHUs TeMbI

5) MpuHATE yyacTue B ykazaHHOM MEPONPUSATMM, NPONTN TECTUPOBAHNE MO pas3geny Ha ayanTopHOM
3aHATUN N UTOTOBOE TECTMPOBAHME B YCTAHOBIIEHHOE ANSA BHEAYAUTOPHON paboThl Bpems

LUKAINA U KPUTEPUUN OLLIEHUBAHWA

CaMOCTOATEeJNIbHOIroO U3y4yeHus TeMbl
- «3a4YTEHO» BbICTABIIAETCA, €Cln 06y‘-IaIOLLI,I/Il7ICF| Ha OCHOBE CaMOCTOATEJIbHO N3YYEeHHOIro Martepuana,
CMOI' BCECTOPOHHE pacCKpblTb TeopeTun4deckoe coaepxXaHue TeMbl, cnocobeH NPUMEHNTb NOJly4eHHble
3HaHWA Npn peleHn NpakTN4eCKnxX 3aanay;
- «He 3a4TeHO» BbICTaBAETCA, €Cln 06yqarou.|,m7|c;| Ha OCHOBE CaMOCTOATEJSIbHO W3Y4YEeHHOro
mMaTtepuana, He CMOI BCEeCTOpPOHHE pacCKpbiTb TeopeTndyeckoe coaepXaHune Tembl, He cnocobeH
NPUMEHNTb NOJTy4YeHHble 3HaHUA NPU peLlleHnn NPakTUYeCcKnx 3agad.

BOMPOCHbI n SA0AYU
ANA caMomnoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce NoArotToBkM K NpakTU4eCKOMY 3aHATUIO o6yqa+ou.|,14|7|c;| n3yvaet npeacrtaBliieHHble HWXe
BOMPOCHI MO TEMaM. Ha 3aHatum o6yqa+ouJ,m7|cs| OEMOHCTpUpyeT CBOU 3HAaHUA NO N3y4eHHbIM BOMpocaM B
d)opme YCTHOIO OTBETa. Ons yCBOE€HUA MaTepunana no TeMme 3aHATUA 06y‘-IaIOLLJ,I/|l710ﬂ pelwaeT 3aaavn.

O6wWwmnn anropmMTm caMmonoaroToBKU

1 cemecTp
Tema 1. BeiuncrneHue onpegenuvrenen. PelweHne cuctem ypasHeHui no chopmynam Kpamepa.
OnpepgenuTenb BTOPOro nopsigka.
OnpepgenuTenb TpeTbero nopsaka
CaolicTBa onpegenuternen.
Teopema Jlannaca.
MwuHop n anrebpanyeckoe OONOSIHEHNE 3IeMEHTa MaTpULbI.
PelueHune cuctem no chopmynam Kpamepa

oukwhpE
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3apaHusn

BbiuncnuTb onpegenutens 2 3|,
7 -2
1 4 7
BblumMcnuTb onpeaenuTtens 5 5 g
36 9

a. no npaBuny TPEYrosibHUKY,

b. wucnonbsys Teopemy Jlannaca (pa3noxuTb no nobon cTpoke/cTonbuy)
C. NpenBapuTenbHO MCNOMb3ysi CBONCTBA onpeaenvTens

N CPaBHUTb NOJIyYEHHbIE pe3ynbTaThl.

1 -
Boinonnuts aencteus: A’ - B + 2F | ecrn 4<lol B=¢ -1 3.

2
1 2 3
Haintn matpuuy, obpaTHylo AaHHon 4 —| —1 o 1
3 -1 2
-2 -5 1 2
Boumernmte M, —3A4,,,ecnv|_53 7 _1 4
5 -9 2 7
0 -6 2

3x, —6xp —x3 = 25,
PewwuTb cuctemy no copmynam Kpamepa: X —Xp +3x3 =2

X + 2.)C2 + 5X3 =-9.

Tema 2. [lencteus Hag, mMmaTpuuamn. HaxoxgeHue MUHOpa ”n anre6pawquKoro AONOJIHEHUA dNIeMEHTa

arw

agrLONE

mMaTpuubl. PelleHne cuctem ypaBHEHUI MaTpuyHbIM cnocobom, no metoay Maycca.

MaTpuubl 1 nx BUabl.
Onepauun Hag maTpuLamu (YMHOXEHWEe MaTpuLbl HA YACMO, CIIOXEHUE 1 BblYMTaAHUE MaTpPULL,
YMHOXeHWe MaTpuL, TpaHCNOHUPOBaHUE MaTpul)
Ob6paTHasa maTpuua 1 cnocobbl ee BblYMCIEHMS.
PelueHne cucteM MaTpuyHbIM CNOCoboM.
PelwweHune cuctem metogom Maycca.
3apaHus
2x1 - 2)C2 +X3 = 9,
PewnTb cuctemy metogom raycca:
X +Xp+x3=2,
3X1 + 5x2 + 2)63 =-1.
Pewntb cuctemy martpuyHbiM cnocoboM u meToaoMm [faycca, cpaBHUTL MOMyYeHHbIE pe3yrnbTaThbl:
3x —6xp —x3 = 25,
X, — X9 +3X3 = 2,
X+ 2x2 + SX3 =-9,

Tema 3. JluHenHble onepauun Haa Bektopamu. CkanspHoe npousseaeHne ABYX BEKTOPOB.
MoHaTne BekTopa. Buabl BEKTOPOB.
JInHenHble onepauun Hag BeKTopamu.
IMpoekuna BekTopa Ha OCu KoopaMHaT U ee CBOUCTBA.
CkansipHoe npou3BeeHne BEKTOPOB U ero CBOWCTBA.
MpunoxeHus ckanspHOro NponsBeneHus.
3apaHus

HaitTu koopanHaThl Touku B, ecnv AB = (-1,-5,4) n A(2,3,-1).

HaiiTin npoekumio BekTopa @ +b Ha a, ecriu azi—Zj + 2k , 6:2i+j—2k.
Haittm (Zl+k_))2,ecnv| ‘5‘ =2, ‘5‘ =3, ab=60°.
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4.
5.
b

1.

2.

3.
1.
2.

3.

1.
2.

HaiiTu BekTop ¢ = (2,y,-4) ., ecrn a= (2,—31) u BekTOpbI NEPREHAMKYNSIPHBIE.

= 4i+9j-3k.

Tema 4. BekTopHOE Npon3BeaeHNE BEKTOPOB
Tpowkn BEKTOPOB.
BekTopHOEe npon3BeaeHne 1 ero CBonCTaa.
[MpnnoxeHns BEKTOPHOro NpousBeaeHus.
3apaHus
Hawntu nnowapp TpeyronbHuka ¢ BepwnHamn A(2,1,0), B(-2,41), C(-3,-8,4).

Hartu BekTopHOe npousseaeHue sektopoB a xb,ecrm a=2c—-d, b=-c+d.
Ynpoctute ax (b—c)+bx(a+Db).

Tema 5. CmellaHHOe Npon3BeaeHne BEKTOPOB
CMeLuaHHoe Npou3BeeHre BEKTOPOB U ero CBOWCTBA.
MpWNoXeHUsi CMeLLaHHOro NPON3BEAEHUSI.
3apaHus

KOMMNJ1aHapHbI.

2. MpoBepHTL KOMNNaHapHbI MM BEKTOPbI d = (2,3-1), b= @-13), c= (2,9,-11).

P w

JlexxaTt nvn B ogHom nnockocTtu Toukm A(1,2,-1), B(0,1,5), C(-1,2,1), D(2,1,3)?
Haitn o6bem nupamngel ¢ BepwmHamn A(-2,0,-4), B(-1,7,1), C(4,-8-,4,), D(1,-4,6).

Tema 6. [NpsAmasa NUHUS Ha NITOCKOCTU

HainTu anuHy auaroHanei napannenorpamMma, NocTpoeHHoro Ha Bektopax a =4 —5j u

HailTu 3HaYeHMs «, Npu KOTOPbIX BEKTOPbI 5=(0{,l,—7), 6=(0,2,3), E=(0,0,8)

7X-

1. YpaBHeHWe nuHUM Ha nnockocTu. PacctosHume mexay ABymsa Todkamu. [eneHwe oTpeska B
3a4aHHOM OTHOLLEHUMN.
2. Tlpsamasd Ha nNNOCKOCTW. YpaBHeHMe npsaAMoW, 3agjaHHou AByms Todykamu. Obwee ypaBHeHue
NPsIMOMN.
3. YpaBHeHue npamMon, 3agaHHON TOYKON U YrioBbIM KO3 ULMEHTOM.
4. YpaBHeHue NpsAMomn, 3aJaHHON TOYKON U HOPMarnbHbIM BEKTOPOM.
5. YpaBHeHWe NpsAMON, 3a4aHHON TOYKOM 1 HaNPaBsOLWNM BEKTOPOM.
6. Yron mexay npaMbIMU. YCnoBus napannenbHOCTU 1 NepneHanKynapHOCTU NPsMbIX.
7. PaccTosiHMe OT TOYKM OO NPSIMON.
3apaHusa
1. B AABC: A(-8, -3), B(4,-12), C(8, 10). HaiiTn ypasHeHne meamaHsl AE.
2. HanucaTb ypaBHeHue npsiMoW, npoxogswen yepes Touky A(2, -3), napannenbHO NpsMoun
4y+3=0.
3. Hawitu npoekumtio Toukn P(0, 5) Ha npamyto 4x+2y-7=0.
4. HaiTtu ocTpblin yron mexay npsiMbiMu 3x-y+6=0 n x-y+4=0.
Tema 7. KpuBble BTOpOro nopsiaka
1. KpwuBble BTOporo nopsigka (OKpyXHOCTb, KAHOHUYECKOE ypaBHEHUE).
2. KpuBble BTOporo nopsgka (3nnunc).
3. KpuBkle BTOporo nopsiaka (runepbona).
4. KpwuBble BTOporo nopsigka (napabona).
5. TlpeobpazoBaHue cucTeMbl KOOpAWHAT (MapannenbHbii NePeHOC, MOBOPOT OCEN)
3apaHua
1. Kak nepewTtu oT ypaBHEHUS OKPY>KHOCTK 06LLero Buaa K KaHOHMYECKOMY?
2. Kakow BMA MMeeT KaHOHMYEeCcKoe ypaBHEHME annunca, pokycbl KOTOPOro pacnonoxeHbl Ha ocn OX,
Ha ocu Oy?
3. Kak nokasaTtb, 4TO annuUNC CUMMETPUYEH OTHOCUTENBHO OCEN KOOPAWHAT, OTHOCUTENbHO Havana
KoopauHaT?
4. Kakas Touka HasblBaeTCs LeHTpOoM annunca?

5.

YTto Ha3biBaeTcs BepLIMHaMn annunca? Kakue KoopawuHaTbl OHU nmeroT?
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6. Kak HasbiBaloTCsl nonyocu annunca?

7. Kakoe uncrno HasbiBaeTCcs aKCLEHTpUCUTETOM annmnca? Kakve 3aHayeHus OH MOXeT NpuHMMaTh?

8. Kak MmeHsieTca dopma annunca, Korga SKCUEHTPUCUTET €ero, yBenuuuMBasacb, Npubnmkaercsa K
e[VHNLE, YMEHbLUASICb, MpUbnmxaeTcs K Hymo?

9. Kakas npsimas HasblBaeTCcsA acumnToTon runepbonbl? CKonbko nx?

10.Kak 3anucbiBaloTCsl ypaBHEHWUst acUMNTOT rmnepborbl, 3agaHHON KAHOHNYECKMM ypaBHEHEM?

11.Kakoe 4ncno HasbiBaeTCst IKCLEHTPUCMTETOM rmnepbonbl? Kakne 3HayeHust OH MOXeT NPUHMMaThb?

12.Kakas runepbona Ha3blBaeTCa paBHOCTOPOHHEN? HanucaTtb ee ypaBHeHMe.

13.YT10 cnyXMT acumnToTamMmm paBHOCTOPOHHEN rMnepbonbI?

14. CocTtaBuTb NpocTelillee ypaBHeHMe napaborbl, eCnn pacctosiHMe OT POKyca ee, Nnexallero Ha ocu
abcuucce, 4o BEPLUMHBI, paBHO 4.

15.HanMwwnte kaHOHM4YecKoe ypaBHEHWE 3MMunca, y KOTOpPOro paccTosHMs OT (DOKYCOB A0 KOHLIOB
BonbLuor ocu pasBHbl 1 1 9.

16.4ns runep6onbl 9y2 —16y2 +144 = 0 HanguTe NOMNyocu, KOOpAMHaTLI BEPLUMH U (DOKYCOB,

ypaBHEHUSI aCUMMTOT, SKCLIEHTPUCUTET.
17.Coenatb YepTex KpuBom 2
X=——
3

9—y?’

Tema 8. [nockocTb

Mnockoctb. ObLee ypaBHEHME NITOCKOCTH.

YpaBHeHWe NNoCKOCTH, 3a4aHHON TOYKOM U HOpMaribHbIM BEKTOPOM.

PaccTosiHue OT TOYKM A0 NIOCKOCTM.

YcnoBus napannenbHOCTU N NEPNEeHANKYNAPHOCTM NNIOCKOCTEN. YTon MexXay MiIoCKOCTAMMN.

PonNPE

3apaHusn
Kak reomeTpuyeckn MOXHO 3aaaTh MoCKOCTb?
Kak aHanmT14eckn MOXHO 3aaTh NMOCKOCTb?
Kakoil BUO MMeeT ypaBHeHMe MIOCKOCTW, NpOXOoAsLlen Yepes OaHHYK TOuYKY, NeprneHaMKYnspHO
OaHHOMY BEKTOpYy?
4. Kakos reomeTpudeckuii cmbicn ypasHenns AX+ By +Cz +D =07

5. KakoB reomeTpuyeckuin cmbICn KOIMULUNEHTOB NPU TEKyLMX KoopauHaTax B obLieM ypaBHEHWUU
nnockocTn?
Kak y6egutcsa B TOM, 4TO flaHHas To4Ka NpUHAAIEeXUT AaHHOW NIOCKOCTN?
Kak HanTh Kakyto-nmbo TOYKy, NpUHaANEeXaLlyto MIoCcKOCTH, ABYM NIIOCKOCTAM, TPEM MITOCKOCTAM?
CocTaBuTb ypaBHEHWE MNMOCKOCTWU, MPOXOAsLen 4epes Hayano KoopauHat, nepneHanKynsapHo K
nnockocTam 2x-y+5z+3=0 u x+3y- z-7=0.
9. CocTtaBuTb ypaBHeEHME NITOCKOCTU, Npoxoasilen Yyepes Touky (2, 1, -3),, nepneHanKynapHO NpAMon

x-1 _y+2 z

5 4 1

wh e

© N

Tema 9. Npsamasn B npocTpaHcTBe

Mpsimas B NnpocTpaHcTBe.

OO6wwe, KaHOHNYECKME N NapameTpuyeckue ypaBHEHNS MPSMOWN.
Ycnosusi napannenbHOCTM U NepneHANKYNAPHOCTM NPSMBbIX.

Yron mexay npsimbIMu.

Ycnosusi napannenbHOCTM U NepneHANKYNAPHOCTA NPSIMOMA U MOCKOCTW.
Yron mexay npsiMon 1 NAOCKOCTbIO.

oukwhE

3apaHua
1. CoctaBuTb ypaBHEHUSA NPAMOK, Npoxoasiien yepes Touky My(2; -I; 3) napannensHo ocu Oz.

2. HaiiT HanpaBnsiowuin BekTop npsivoit | 2X =3y =32+9=0,
X—=2y+z+3=0.
3. CocTaButb ypaBHEHME NPSAMON, NPOXoAsLLEen Yepes ToUKy (3, -2, 5), nepneHamMKynsipHO NIOCKOCTH
2x—-y+3z+4=0.

Tema 10. ViccnepoBaHne 1 NOCTPOEHME NOBEPXHOCTEN
[MoBepxHOCTM BTOpOro nopsaka. Metoa ceveHun
[MoBepxHOCTHM BpaLleHus
LnnuHapunyeckue noBepxHOCTH
KoHnuyeckne noBepxHOCTM BTOpOro nopsaka. KoHnyeckne ceveHus
Annuncoung

arLONE
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6. [vnepbonounapl
7. TMapabGonougbl

3apaHusn
1. Wccneposatb METOAOM CEYEHUM MOBEPXHOCTb U M300pasnTb ee: 4z = x* 4+ 3y°.

2.  Ocb Oz siBNsieTCHA OCb0 KPYrIoro KOHyca C BEPLUMHOW B Havane koopauHaTt. Touka M(3; -4; 7) nexut
Ha ero noBepxHocTn. CocTaBuTb ypaBHEHWE 3TOrO KOHYCa.
3. CocraButb ypaBHeHue caepbl paguyca I = 3 , KacarLLemncs NoCKOCTU X + 2y + 27 +3=0 B TOYke

M(1; 1;-3).

Tema 11 KomnnekcHbIh aHanms

KomnnekcHble Yyucna n 4encTBusi C HUMMN.

N30bparkeHne KOMMMEKCHbIX YNCES Ha NMOCKOCTH.

Mogaynb 1 aprymeHT KOMMJIEKCHOrO Yncna.

Anrebpanyeckas n TpuroHomeTpudeckas opMbl 3anncu KoMmnnekcHoro Yncna. Popmyna dunepa.
MokasaTenbHas popma 3anucy KOMMNIEKCHOro Yncna.

KopHM 13 KOMMNIEKCHbIX YMCen.

oukhwnE

3apaHusn
1. TMocTpoliTe pagnycbl-BEKTOPbI, COOTBETCTBYHOLLME KOMMIEKCHBIM YCnam:
1) z=-2-3i;2) z=5+3I;
2. [ambl uncna: 1) Z=—3+1;2) Z=5—1. Hazosute uncna, conpsikeHHbIE N NPOTUBOMONOXKHbIE

JaHHbIM.
3. HanauTe gencTBuUTENbHBIE YMCNA X U Y W3 YCIOBUS paBEHCTBA ABYX KOMMIIEKCHBLIX YMCENT:

1) 9+2ix+iy=i+5x—-6y;2) 2ix+3iy+11=3x—-y+18i ..

4. BbInonHutb genctens: 1) € + 2i :— (+5i ;2 €+5i } €+3i;3) I L (1 - 5i).
- < (a+)(1430)

Tema 12 PyHKLMU, UX CBOUCTBA, cnocobbl 3aaaHus. Npacdmkn aneMeHTapHbIX hyHKLNNA.
1) TMoHsTue yHKUMN.
2) OnpepgeneHuve rpadurika yHKUNN.
3) OcHoBHble cBOMCTBa OYHKLUUIA (HETHOCTb, MOHOTOHHOCTb, NEPUOANYHOCTD).
4) 3nemMeHTapHble PYHKLUU U UX rpacuku.
5) Cnocobbl 3agaHusa yHKUMK. ABHAsA U HesiBHasA pyHKUUS.
6) OO6paTtHas dyHKUMS.

Tema 13. MNpegen dyHkuMn. PackpbiTre HeonpeaeneHHOCTEeN.
1) lNpepen nepeMeHHOW BENNYUHBI.
2) ToHsTuSa BeckoHeyHO Marnon 1 6eckoHeyYHO BonbLIon OyHKLUN.
3) OcHoBHbIEe TEOPEMBI O Npeaenax.
4) PackpbITe HeonpeaeneHHOCTEN.

3apaHua
Bbluncnutb npeaenbl:

) X—3 2. 2 _y_

lim ———; lim X —X=12.

x=>34/3X — X x>-3x2 45X + 6
3. o 7xr+2x3-10 4 x¥_b5x?2 .7

lim ———. lim ———.

x>o  3X" —X+8 X2 3XT+Xx-1

Tema 14 lNepBbI U BTOPOKW 3amMedaTenbHble npeaensb.

1. MepBbIi  3amevaTenbHbIA  Npegen. JOKBMBAmNEHTHble GECKOHEYHO
Marble yHKLUN.
2. Btopon 3amedvatenbHbln npegen. MeTtoaMka nNpUMeEHeHus K

BbIYUCITEHUIO NpeaenoB

3apaHusna
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Bbluncnutb npeaenbl

3-5x 3-5x
. - . X_
L lim 2X=5 ; 2 im 5) ;
X—>0 X+9 X—>0 8x+9
3-5x 3x+2
3. fm[X2> 4. jm[ 22
x—=»\ X +9 x>0\ 2X —7
H in2
5. IimS|n4x_ 6. lim—Sin 4x ‘
0 5in6X x>0 sin6x - arctgdx
7. iim cos8x -1, 8. lim sin 4x

x>0 X tg2x . x~0 [2(1—cos4x) |

Tema 15 HenpepbiBHOCTE oyHKUMN. Knaccndumkaumnsa paspbiBOB OyHKLUN.
1) HenpepblBHOCTb PYHKLMM B TOYKE N HA NHTepBane
2) Toukn paspbiBa 1 UX BUAbI.
3apaHusn
1. WccnepoBate oyHKUMIO Ha HenpepbiBHOCTb. Onpenenutb BUA TOYEK paspbiBa, €CN OHU
x+2, x<-2;

cywecTtBytoT. [NMocTpouTb rpadmk yHKUUN. .
y=49x"—-4, -2<x<]

4-2x, x=>1.
2. ViccnepoBath Ha HEMPEpBLIBHOCTb (PYHKLUMIO y = i
x-1
2 cemecTp

Tema 1. dnddepeHunanbHoe ucuncneHme PyHKLUnM OgHON NepemMeHHon

1) TpoussogHas dyHKUUKN. TexHrka anddepeHLNpoBaHmuS.

2) Tlpou3BogHble BbICWMX MOPSAKOB. [lpom3BoAHbIE  HESABHbIX, MNapamMeTpuyeckux  (OYHKUUNA.
Jlorapudpmuyeckoe andpcepeHunposaHue

3) [paswuno JlonuTans.

4) [OuddepeHuman yHKUMM 1 ero NpunoXeHue K nNpubnmkeHHbIM BbluncneHuam. duddepeHumansl
BbICLUMX nopsigkoB. ®opmyna Tewnnopa.

5) [MpunoxeHue NponsBoaHbIX K UccrnegoBaHuio yHKUUIA. MocTpoeHne rpadmnkos.

3apgaHuna

2 -
1. Hantn npousBoaHyto yHKUMK: a) y=31*|”( L ) x2y=Iny+2x B) y=arcsin@x+1_

2. Hantu y"(;[j, ecu  y= sin? 2x

3. CocraButb ypaBHeHME KacaTenbHOW K rpadouky yHKUMM  y=x In X npun x=1.
4. Hantn puddepeHunan dyHKUMN ) = xCOSX

5. HailTu npubnmxeHHoe 3HauYeHne BennymnHbl tg470.

6. Wccnemosatb yHKUMIO y=In € - 6x+1o: N NOCTPOUTb €€ rpaduk.

Tema 2 TabnuyHoe nHTerpupoBaHue. MeTton OONONMHEHWs 4O NOMHOro KBagpaTta. VIHTerpnupoBaHue
NnoacTaHOBKOMN.

1) TMepBoobGpasHas dyHKUMKM. HeonpeaeneHHbIn nHTerpan.

2) CaomncTtBa HeonpeaeneHHoro nHTerpana.

3) Tabnwuua uHterpanos. Tabnn4yHoe MHTErPUPOBAHNE.

3apaHus
Bblumcnntb MHTErpansi

2
1. [ 9x° +3
(1+ x?2 )dx

4
2. Tx+4 " dX
J.(e 3x—1)
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3. IL
2X* +3x+2

Tema 3 NHTerpnpoBaHue no yactam. MiHTerpupoBaHue paunoHaneHbIx Apoben.
1) WHTerpvpoBaHue no 4yactsm.
2) PauwnoHaneHble apobu 1 nx BUAbI.
3) WHTerpupoBaHue HenpasunbHbIX pauMoHanbHbIX Apoben.
4) VHTerpupoBaHue npaBunbHbIX paumnoHanbHbIx apoben

3apnaHuna
1. BblMMCNUTb HEOMNPEAENEHHbIN NHTerpan Ix e3X+2 gy

. 4
2. BbluucnuTb HeonpeaeneHHbIn nHTerpan J‘X +1dx;

XZ—X

3. Bbluncnntb Heonpep,eneHHblVl nHTEerpan Ix- arctg Xdx;

4. BblMucnuTb HeOHpeﬂeﬂeHHbIVI MHTErpan dx:

3
J~2x +5:<

2+ X

Tema 4. NIHTerpupoBaHue TPUroHoMeTpuyecknx yHKUMN. MHTerpmpoBaHe nppaumoHansHbiX QYHKUNNA.

3apaHuna
1. BblMMCNUTL HEOMNPEAENEHHbI UHTerpan J.sinz 3x-cos? 3xdx;

J‘ dx ;
x-\/x2 -1

3. BbluMcnuUTb HeonpeaeneHHbIn UHTerparn Isin34xdx;

2. BbluucnuTb HeonpeaeneHHbI nHTerpan

Tema 5 BeluncrieHne onpefeneHHOro UHTerpana, ero NpUnoXeHus.
1) OnpegeneHHbIn nHTerpan u ero ceonctea. ®opmyna HetoToHa-J1eibHuua
2) Bbluucnenune nnowagen nnockux uryp.
3) BbluucneHne o6bLEMOB TeN BpaLleHus

3apaHus

1. Hawiti nnowanb purypsl, orpaHNYEHHyo NMMHUAMKN X y=-1 Y = —X2, X=2

2
2. Hantn onpeneneHHbIn HTerpan I4X+ 2 dx’
12x—1

. y 4
3. HawTtu onpegeneHHbin I/IHTeraJ'IJ‘ xdx

V2x+1+1

0
o _ 2 —
4. Hantu nnowaas urypbl, OrpaHUYEHHYIo NIMHUAMMU y = X© — 3X, Y=X
5. WccnepoBaTtb Ha CXOAMMOCTb HECOOCTBEHHBIN MHTErpan °°I dx
2

0 X +4x+4

Tema 6 CDyHKLI,I/II/I HECKOJ1bKUX NepeMeHHbIX, obnacTtb onpeaeneHna. YacTHble npon3BodHbIE.

3apaHusn
2 2
1) [MaHa yHKUMSA 7 = \P Moka3aTb, 4to y2 972 _ y? 9z .
X ox2 oy?

2) Hantn yactHoe 3HayeHue pyHKuMK Z = X3 —5xy +y2 npu x=3 un y=-2.

3) Hantn obnactb onpegeneHus OyHKUMN 7 = \P
X

Tema 7 MNonHeIt andpdepeHymnan, npnubnumxkeHHsle BolyucrneHus. lNonHas nponssoaHas.
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1)
2)

3)

3apaHus
Haiitn nonbIit andbdepeHuman dyHKummM: 7 = x2 4 y2 2, ¥ 1
HaiiT sHaueHre nonHoro anddeperumana gyHkumn 2 = xy° + x> —5y? B Touke P(2,1) npu
ycrnosuu, uto AX = 0,02 n Ay =-0,03.

5 du ) .
Havitu nonHyio npounssogHyo et ecrm u=InBx+2y2-2); y=x; z=e".
X

Tema 8 BkcTpemyMm cyHKUMK. Hanbonbliee n HaMMmeHblUee 3HavYeHe yHKLNN B 3aMKHYTOR obnacTu.

1)
2)

1)

3apaHusn
HaiiTn akcTpeMym PyHKUMN 7 = x* 4+ xy +2y* + Ty —5.
HaiTn HaumeHbliee u HauGorbluee 3HAYEHU 7z =x2 +4xy—y® —6y—2y B TpPEeYronbHuKe,

orpaHuyeHHom ocsimu koopauHat O x , Oy u npsmont Y =4 — X

3 cemecTtp

Tema 1. nddepeHumnanbHble ypaBHEHUS.
OnddepeHumansHblie ypaBHeHns. Obwme 1 YyacTHble pewwenns. JuddepeHumanbHble ypaBHEHNS C

pa3gensiowmmMmncs nepemMeHHbIMN.

2)  OpHopopgHble ypaBHEHUS NepBoro nopsiaka. JinHernHole anddepeHumnanbHblie ypaBHEHMS NEPBOro
nopsiaka.
3) JlnHelHble ogHopoaHble AnddepeHUNarnbHble ypaBHEHUS BTOPOro NOpsiAka C NOCTOSIHHbIMM
KoadhpuLmeHTamm
4)  JluHenHble HeogHopPoAHble AnddepeHUMarnbHble ypaBHEHUS BTOPOro nNopsiaka ¢ NOCTOSIHHbIMMA
KoaghpuumeHTamu.
3agaHus
J Xy
1. Onpegenutb TUN ypaBHEHUS U yKa3aTb METOA, €ro pellueHns y’ =X,/ Y + T 1
X —
X I_ 7z.
2. HanTtu yactHoe pelueHue ypaBHEHUs oy _ tg X; y(1) = E
X X
n 2
3. Haiitn obwee pewwenme ypasrenns Y -(1+X°) =1
OnpefenuTb BUA YacTHOTO pelueHnst yp-s Y '+4y'+8Yy = e** -sin2x
Tema 2. Pagbl
1) Ywucnoson pag. CxogumocTb psga. Heobxogumbln NpusHak CXOAMMOCTH psiaa.
2) [ocTtaTo4Hble NMPU3HAKM CXOOMMOCTU 3HAKOMOMOXNUTENBHBIX PAO0B
3) 3Hakouepepyrowmincs pag. MNMpusHak JlenbHmua. AGCcontoTHas 1 yCrnoBHas CXOAMMOCTb
3Hako4yepeaywLerocs psaa
4) CrteneHHble pagbl. Obnactb cxoanmocTn. PasnoxeHune yHKUUA B CTENEHHON psiA.
3apaHua
1. iccnepoBaTh cx0AMMOCTb psgoB:  a) < 1 . 0) i 2’1—1_

n=yn(n+1) , a1 2"

2. NpoBepuTb Ha YCNOBHYO N aBCONIOTHYIO CXOAUMOCTb: i (-1")

=l n+l-n

3. Haintu obnacTb cXxogMMocTm paaa: in—!(x—Z)”.
n

n=1n

sinx

1
4. Bbl4ncnntb Ji ¢ To4HocTbio o 0,001.

5 Vx

LLikana u KpuTepun oLueHNBaHUA
CaMonoAroToBKM MO TeMaM NPaKTUYEeCKUX 3aHATUN
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- «3a4YTEeHO» BbICTaABIIAETCA, €Cln 06yqa}ou.|,m7|cg Ha OCHOBE CaMOCTOATENIbHO N3Yy4YEeHHOIro

mMmaTtepualna, CMOr BCECTOPOHHE PacCKpbITb TEOPETUHECKOE CoAEpPKaHNe TeMbl, cnocobeH NPUMEHUTb
Nnony4yeHHble 3HaHUA Npu peLlleHn NpakTn4eCKnx 3anav;

- «Heé 3a4TeHO» BbICTaBNIAE€TCA, eClin 06yqa}ou.|,vu7|0ﬂ Ha OCHOBE CaMOCTOATEJIbHO N3Y4EHHOIO

mMmaTtepuana, He CMOr BCeCTOPOHHE pacCKpbITb TEOPETUYECKOE CoAepPKaHNe TeMbl, HE crnocobeH NPUMEHUTb
nony4yeHHbl€ 3HaHUA NpuU peleHn NpakTn4eCKmnx 3aga-.

TunoBble TeCToOBbIE BOMpPOCHI And CaMOKOHTpPOIA No pa3genamv

Pasgen 1. lluHenHan anre6pa

2 -5 2
OnpegenuTenb 0 2 3 paseH..
0 2

1)6 2)-8 3)3 4)5 5)2

Ecnn 5A+4X=B wu A=[2 _3); B=( 6 _3j,TO MaTpuua X paBHa ...
0 -12 -1

-3 1 4 -5 -9 -3 -1 -5 -1 3
1) 2) 3) 4) 5) ;
(0 -5 (—3 O] [3 —1) (—3 4] (—3 —9)

CunctemMa nuHeriHbIX ypaBHEHUIN, MOAroTOBNEHHasA Ans obpatHoro xoga metofa aycca, umeeT Bua;:

3x+4y =5, 3X+4y—-z=5, 3x+4y =5, 3X+4y+1z=5,
2y—-4z =9, 2y -4z =09, X+2y—-4z =09, 2y—-4z =9,
-x—-z=0. -x=13. -x-2z=0. 7z =14.

OaHbl Tpu BekTopa a = 6;—6;—1;7:, b = (;1;—5;0; C= ¢2;1;3;—4:. Torna BekTOp
d =a+2b—C paseH

(-7;-5;8;11) (7;-5;-14;11) (7;-3;-8;11) (-7;-8;14;-11)  (-7;8;-8;-11)
2 -5 3
Hangute M13 - A12 anga onpepenurens 1 1 -1
3 2 =2
3anuwunte oTBET LenbiM ;mcnom
1 -2 0
Anrebpaunyeckoe JOMNOSHEHNE 3NeMeHTa a;, MaTpuLibl A=13 4 -1 nmeeT BUA. ..
0 3 1
-1 -3 -3 -3 1 0 1 0
= — = = A..=—
A32 ‘ O 1 ‘ A32 ‘_9 0 ‘ A32 3 _ 32 ‘3 _]J

Pasgen 2. BektopHas anre6pa
1. Bektopul @ =(3;-LA) n b =(4;2;-1) nepnenankynspHbl npn A pasHOM:
1)0,5 2)1 3)0 4) -213

2. Ecnu gnuHa otpeska AB paBHa 5, To koopOuHaTbl Havana M KoHUa OoTpeska MOryT GbiTb pPaBHbI

COOTBETCTBEHHO...

1)A€0, B€66 2)A€3, B€-3 3)A€3, BEG-3
3. [aHbl Tpu BekTopa a,b,c .Haiu sektop d , ecnu @ = (2;0;3;1:,5 = Q;l;—l;Z:(_: = (1;—1;2;0:,

d=2a-b+cC
1) (3;-2;-5;0) 2)(-11;0;-9;0) 3) (11;-2;-5;0) 4) (-3;-2;9;0)  5) (-5;-2;5;0)
4. HawnTtu moaynb BekTopa ‘E‘,ecmm A(-4;2;1); B(2;5;-2)
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V46 246 3)3J6 46 5) 54

5. Ecnu Bektop @ = 2i —% j+k, To ero anuHa |a| paBHa...

2411 Va6
3 5 3

22

2
4, 3 5 3

w | oo

3.
1.

Oatbl Toukn M, € -1 — 2:, M, (2;4,6) . Haitnute cymmy koopamHaTt Bektopa M, M,

3anuwnTe OTBET LieNbIM YACHO
Paspen 3, 4. AHanuTU4YecKas reomMeTpUsi Ha NIIOCKOCTU U B NPOCTPaHCTBe
YKaxuTe yrnoBow koaduuneHT NnpsamMon, napannensHon npsimon 3x+y-5=0
1) k:% 2) k=3 3) k=-3 4) k:-% 5) k=1

YpaBHeHWe NUHWUMW, 3aJ4aHHOWN Ha PUCYHKE, UMEET BUA ...
e 7

v

Hy=-x"-12) y-1=—€-223) x=-y*+24) Y’ +(x-1)?=-1 5) y=—x+1.

Ecnu Ax+By+C=0 ypaBHeHne NpsiMO Ha NNOCKOCTH,

y A

v

/ x

T0 1) A>0 B<O C>0; 2) A<0 B<0 C<0; 3) A>0 B<0 C<0;
4) A<0 B<0 C>0; 5) A>0 B>0 C=0

Cpeam nepeUncrneHHblX ypaBHeHui runep6bornon asnsieTcs:
1, 4x2+3y2 =1 2 4x* —3y* =12 3. 4x+3y=12 4. 4% 4+ 3y =12

Mpamas X y_—2 = Z_+1 UMeeT HanpaensaoLNA BEKTOP. ...

-1 2 -3

YKaxuTe He MeHee [1ByX BapMaHTOB OTBETOB.
(1,-2,3)
(0,2,-1)
(-1,2,-3)
(0,-2,1)
YKaXute COOTBETCTBUSA MeXAY YPAaBHEHUSMU N BUAAMU MIOCKOCTEMN:
3x+2y=0
2 Xx-3z+9=0
3 3x+3z=0
4 z+5=0

[
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arON =

MepnenaukynspHa ocn OX
Copepxut ocb Oy
MapannenbHa nnockocTtn Oxy
Copepxut ocb Oz
MapannenbHa ocn Oy

Toukon nepeceyerns nnockoctn 3X—2Y +2Z—6=0 c ocblo Ox sBnseTcs:
A€Q0,0
B¢ 2,00 ;
D03 ;
C €00
Paspen 5. BBegeHne B maTeMaTU4eckuin aHanus
O6nacTbio onpeaenenunst byHKUMM y =[x —1+ 3x +3 —5 sBnstoTCs:
1 (;+oo: 5 tH—oo: 3 Jo 4 €31 5 l3;5:
i X2 +7X+4
Mpegen *>* 3X*+3X  pageH...

1
1. 3

oo\\lo

N N

. sin2x
lim

Mpenen % 195 pagen...

N|O1 o

1
2
5

N2x? +1
PyHKUMA T UMeeT paspbiB B TOYKE...
1. 0 2. -1
3. 1 4., 0,5

—-3x,x<1,
y=4x*-4,1<x<3,

— >
DyHKLMS 2Xx-5,x>3.

umeeT paspbiB 1-ro poga co ckavkom d=4
NUMeeT paspbiB 2-ro poga

nmeeT paspbliBbl 1-ro n 2-ro poaa

UMeeT yCTpaHUMbIN paspbiB
HenpepbIBHA

CymMma KOMMIEKCHbIX Yncen £9 = 5—3iu £q = —1 + 61 paBHa...
+  4+3i
11-4i
6-9i
-5-18i
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Mpon3BeneHMe KOMMMEKCHbIX Yncen £ = —2 4+ biy Zy = 3 —4i paBHo...

+  14+23i
—6-20i
8+15i
—6-40i

Paszgen 6. AuddepeHumnanbHoe ncuncneHme PyHKLUM OQHON nepeMeHHOMN
YcTaHOBUTE NpaBubHOE COOTBETCTBME MEXAY PYHKUMEN N ee NPON3BOLHON.

tgx
ctgx
3 COSX
1
1. cos® X
1
5 sin’x
3. —sinX
4. sin x
1
5 sin’ x

3HaveHne Npon3BOAHON BTOPOro nopsigka yHKLM

—qin?
p Y =sin®x

B Touke x=0 paBHO...

3anvwute OTBET LiENbIM YACIIOM
dyHkuma 3apaHa rpadumyeckn. Onpegenute KONMYECTBO TOYEK, NMpuUHaanexawimx uHrepsany (a,b), B
KOTOPbIX HE CYLLIECTBYET MPON3BOAHAasA 3TON PYHKLIMN.

LY

4 0

[ PCSS
S

Ha pucyHke nsobpaeH rpacmk npon3sogHon yHKLMK y="1(x) , 3a[j@aHHOM Ha OTpeske

¥y
y=7

Torga TOUKOM MUHUMYMa 3TOWN (PYHKLMM ABNSETCS. ..
1. 3 2. -5
3. -4 4, -3

[opusoHTanbLHOM acuMmnToTor rpacduka yHKUMK

ypaBHEHUEM. ..
1. x=0
__4
A
y=1
3 3
4
X=—=
4. 3
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X

y:
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X
npOM3BOﬂ,HaF| YacTHOro —1 paBHa ...
X —

2x-1 1 1 1
x—1° x—1° x—1° x—1

MpoussoaHas npousseneHns X+1 e* paBHa ...

X x-1 X

—xe et e+ x+x° e et x+2

Mpown3sogHast BToporo nopsiaka dyHkumm Y = 62> uveer sug ...

4eZX75
4e
4™
2e*
Pasgen 7. UHTerpanbHoe ncuucnexve ¢pyHKLMM ogHOW NepeMeHHOoMN
1. Bbibepute nepsoobpasHyto Ansg MyHKLMK f ‘( 6X+3
1 F€F3x"+3x+2
, F€>3x*+3
3 F€=6x*+3x+2
4 F€F3x+6x+2
vInx+5 dx
2. YkaxuTe NOACTAHOBKY AN HAXOXAEHWs nHTerpana X
(yKkaxxume He MeHee 2-x gapuaHmo8 omeemos)
1. u=Inx+5
2 u=lInx
3. u=~5+Inx
1
u=-=-
4. X
5. u=2X
3. YkaxuTe, Kakon n3 NnpuBedeHHbIX HXe MHTerpanos Lenecoobpa3Ho NHTerpupoBaTh Mo YacTsM.
2
R
1. €«-2_
J- dx
2 xInx
3 jcosx In €in x dx
. [x?e*dx
1+ Yx
dx
4. [Onsa HaxoxaeHus uHTerpana X + VX
1. u= 4\1/;
2. u= &
3. u= 1+L\1/;
4. u=X

5. WHTerpan pPaBeH ...

J' dt

/ _ 2
.ot

—arcsin— arcsin—=+C

s ol %
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1arcsin£+C 246t +C
6 6

6. VIHTerpan J-LXZ MOXXHO npeacTtaBuTb B BUAe CyMMbl MHTErparsos ...
2X+ X
2d 2d 3d 3d
B Jains P aies
3x 3(x+2) 2X 2(x+2)
s J‘3dX B J‘ 3dx J‘%_ 3dx %_’_ %
2 *2(x+2) X (X+2) 2X x?

7. Tlnowaab KpUBOMMHENWHOW Tpaneuun D

"y

paBHa ...
11 10 14 8
3 3 3 3
8. 3anuwuTe onpeneneHHbIe MHTErparnbl B NOpsiake BO3pacTaHUs X 3HaYEHU
2 € dx 2 1 dx
J(x+1)dx; = [x*dx: [—.
O 1 2x O 1x+1
9. CXOD,HLIJ,VIMVICH ABMATCA HECOOCTBEHHbIe MHTErpanbl ...
+00 _1 +00 +0 _E +00 71
jx 7dx jx‘7dx J'x 7dx jx 2dx
1 1 1 1

Paspen 8. QudrcpepeHumanbHoe ncuncneHne PyHKLUUM HECKOJTbKMX NePEMEHHbIX

1. YacTtHoe 3HauyeHne MYHKLUNN Z = x3 —5xy + 12 NPpKU x=3 U y=-2 paBHO

1. 61 3. -19
2. 33 4, 31
2. YacTHas npoussogHas % byHkumn Z = In(x2 +Y) B Touke M(2, 1) pasHa
1. 0,6 4. 0
2. 0,8 5. 0,2
3.1

3. Tou4koKn NoKanbHOro akcTpemyma yHKUUKN z = x2 + 2y2 —4x+8y ABnaeTca To4ka
1. (1,2) 3. (1,-4)

2. (1,-2) 4. (2,8)
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3
4. YactHas npoussogHas nepsoro nopsaka dyHkumm Z =€’ no nepemenHoii Y B Touke M (0;1)

paBHa
3
2e
e
3e

5. Okctpemym dyHkummn Z = 4x — 4y — x? — _}12 paBeH ...
3anuwuTe oTBeT LeMbiM YNCIIOM

Paszgen 9. AuddepeHuymnanbHbIe ypaBHEHUA

1. Ykaxute Tun AnddepeHumansHoro ypaBHeHms nepeBoro nopsaka vy’ +1 =y?Inx
X
ypaBHeHue bepHynnu 3. ypaBHeHUS C pa3gensaowmnuMmnca nepeMeHHbIMr

NMHerHoe ypaBHeHNE 4. ypaBHeHVe OOHOPOAHOE

2. ypaBHeHMﬂMI/I Cc pasgendarowmmMmnca nepemMeHHbIMKn n3 nepeyncrieHHbIX ABNAKOTCA

’ X . ! . !
) y- y1=y, 2) xy'+y=3 3) xy-y=x

2
X —
TOnbKO 1) 4. TOMbKO 2)
Tonbko 1) n 2) 5. Tonbko 1) n 3)
TonbKO 3)

2 .
3. [OudpdepeHumnansHoe ypaBHeEHME 2X° — y+ xy’ =0 peluaeTcs nyTeM 3aMeHbl NepeMEHHON. ..

y”:ZX 4. X=U-v
5. y=a
y=u-v
y” — Z y
\
4. [OuddepeHumnanbHoe ypaBHeHWEe BTOPOro nopsiaka y” (+ x? T y’ pewlaeTca C MOMOLLbIO
NOACTaHOBKM ...
4,
V' =7 X y=u-X
5.
X=a v=Db
y' =u(y)

5. O6Lyee pelueHne anddepeHumansHoro ypasHerus Y + 7Y +6Yy =0 nveer Bug
y=ce “+c,e™ 4, y=e* 4e°%

y=ce* +c,e™ 5. y=¢e'* +cpe™”
y=ce " +coe®”

6. Ons guddeperuuansHoro ypasHeHus YY"+ Yy + Yy =0 xapakrepuctnyeckoe ypaBHeHve UmeeT

_ BUA... )
Z+1 =0 3. A+1=0
A +A +1=0 4. X+ +y=0
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7. YacTHoe pelleHMe HeoaHOpPoAHOro AudydepeHuMansHOro  ypaBHEHUSS  BTOPOrO

y" - 4y' +3y=4. e X uMeert Bug...

- 4
V= A ‘e * y= A X
x 5. y=A-x+8B
v=A-x-e
v=(Ax+B)-e”
Paspen 10 Pagbl
1. Cxopsiwmmucs sBRsioTcs psgbl: a) s 1 . 6) §2n—1

n=iyn(n+1) ' n=1 2" .

0
2. CXogMmoCTb YMCMOBOro psaa Z 3 nccregyeTcs Ha OCHOBaHWUU
N’ +1
MpusHaka Janambepa
MpusHaka cpaBHeHUS
PaguvkanesHoro npusHaka Koium

+lMpepenbHOro NpmaHaka cpaBHEHNS

5
> N’ +1

3. CXOD,VIMOCTI: YMCNoBOro pAaga Z —n ncenenyetTcAa Ha oCHoBaHUN
n=1

MpunsHaka Janambepa
PapgukanebHoro npusHaka Kowuu
WHTerpanbHoro npmusHaka Kowum
lMpenenbHOro NpusHaka cpaBHEHWNS
4. Cxopawmmmncs cpeauy NpuBELOEHHbIX HUXKE YMCMNOBLIX PAOOB ABMAKOTCS. ..

0 n

n=0
- (063
- (-1,5-1,5)
- (-3,0)
- (-33)
LUKANA U KPUTEPUN OLLIEHUBAHUSA
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Paguyc cxoQMMocTu cTeneHHoro psaa Z:anxn paBeH 3, Toraa uHTepBan cxoauMocTu UMeeT BUA. ..



OTBETOB Ha TeCTOBble BONPOCHI
- OueHKa «OTIIMYHOY», ECNN KONMMYECTBO NpaBuIbHbIX 0TBETOB OT 81-100%.
- OueHKa «XOpOoLLOY», eCnv KONMYECTBO NpaBuibHbIX OTBETOB OT 71-80%.
- OueHKa «ya0BMNeTBOPUTESIBHOY, ECITM KONMMYECTBO NpaBuUIibHbIX OTBETOB OT 61-70%.
- OueHKa «HeyOoBEeTBOPUTENBHOY, ECINN KOSIMYECTBO NpaBuUIibHbIX OTBETOB MeHee 60%.
TunoBble NPoOBepPOYHbIE CaMOCTOATENbHbIE PaboTbl
Paszaen 1. JinHenHasn anre6pa
BapuaHm __
3Xx—-2y—-z=-5
1. Pewwutb cucTemy ypaBHeHui MeTogoM Kpamepa: § X + 3y + 22 = 2,
5x-2y+4z=-7.

2. PewuTb cucteMy ypaBHEHUIN MATPUYHBIM CNIOCOGOM: {Zx -3y=-4,

5y—-3x=7
-2 -5 1 2
3. Bbluncnutb M23,ecn|/| 3 7 -1 4
5 -9 2 7
0 -6 0 2
1 -
4. BbINOMHUTL AENCTBUS: AT-BT+2E,eCJ'IVIA= 0 ,B=¢ -1 3.
2
1 -3 0
5. Hanm A% A=|0 2 1
3 -3 2

Paznen 2. BektopHas anre6pa
BapuaHm _

1. MNpu kakmx 3HadeHusax O Toukm A(X;7;-2), B(3;1;-1), C(9;4;-4), D(1;x;0) nexaTr B OAHOM
MIOCKOCTH.

HaiTtun cepeaunHy otpeska ¢ AB, ecnu A(5;1,0), B(-2;2;0).

NaHbl BekTopbl 8 = £—2;1 ;5 = #3.6 . Haittn kocuHyc yrna mexay Humm.

Haiitu pacctosHue mexay toukamm A(3;7;0), B(2;-3;0).

—

HainTm BekTopHoe npousseneHve Bektopa a=P—3(0 Ha Bektop b =2p+(, ecrm

Pp=1+3]-2k,q=-50 —j+3k.

o kD

Pasnen 3. AHanuTM4Yeckasi reoMeTpUA Ha NIIOCKOCTU
BapuaHt __

1. faHbl Toukn P4 (2, 3) n P 5 (-1, 4). CocTaBuTb ypaBHeHWs NPsiMbIX, MPOXOAALIMX Yepes TouKy (4, -5):

a) napannenbHO BEKTOPY P1P2

6) nepneHanKynsapHoO BEKTOPY P1P2

2. CocTaBuTb NpocTelillee ypaBHeHWe napabornbl, €Crv paccTosiHue oT hoKyca ee, nexallero Ha ocu
abcuucce, Ao BepLUMHbI, paBHO 4.

3. Hanvwunte kaHOHMYeckoe ypaBHEHME 3MNNNca, Y KOTOPOro pacCTOsiHUSA OT OOKYCOB [0 KOHLIOB GOJbLLION
ocu paBHbl 1 1 9.

4. HanucaTb ypaBHeHme NpsamMon, npoxoasiuen yepes Touky A(2, -3), napannenbHo npsMon  7x-4y+3=0 .

Pazpgen 4. AHanuTu4yeckas reomeTpusa B NpoCTpaHCTBEe
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BapuaHt __
1. HanucaTtb ypaBHeHue NpsMon, npoxoasiuen yepes Touky A(2, -3,1), napannenbHo NnockocTn 7x-4y+3=0
2. CocTaBuTb ypaBHEHWE MMOCKOCTWN, MPOXOAALEN Yepe3 Hayano KOOPAMHAT, NeprneHAMKYNSpHO K
NnockocTaM 2x-y+5z+3=0 u x+3y- z-7=0.

2x—-3y-3z+9=0,
X-2y+z+3=0.

3. HanTtu HanpaBnsowmin BeKTop NpAMon {

Paspen 5. BBegeHue B maTemaTuieckum aHanums
BapuaHT_

2i (5+2i)
1+2
2. |-|OCTp0I7ITe paLI,VIbeI-BeKTOpr, COOTBeTCTByIOLLI,I/Ie KOMMNMNEeKCHbIM Yncnam U BblYNCIINTb UX MOLI,yJ'IbZ

1) z=-2-3i;2) z=5+3i;

1. BoinonHuTh ykasaHHble aericteus (1+ 4i)- (2 —3i) +

3.  BblumcnuTb npegensi:
4 3 3-5x
. X-3 | . IXT+2x° =10 . (X-=5 .
lim ——; im ————. lim | — .
a) *73V3x —x g) *>* 3X"—x+8 o) A\Xx+9 ) jim sin’ 4x

x>0 5in 6x - arctg 5x

Paspen 6. OQuddepeHumnansHoe ncuncrneHme yHKLMN ogHOMN NepeMeHHON
BapuaHT __
1. Hantu nponsBoaHble AaHHbIX YHKLUMWIA:

a) y:(2x+3)tg4X 6) y=(35‘i'"2X—00322x)3 8) y:marcsiersiLéx
3

N

. Hantn npegensl, nonb3ysicb npasunom Jlonutans:

X _a—X
a) lim (inxjgx 6) |im S ©

T x—0 In(1+x)
X—>—
2
N N N 5 3X
3. Hantu yrnosow koadhULMEHT KacaTerbHOW, NpoBeAeHHOM K rpadomky dyHKLUN y = B
4—x
Touke ¢ abcumccon xo=2.
- x=2t-2
4. HanTn Nnpon3BOAHYIO BTOPOro nopsiaka yHKUUn:
2
y =3t + 4t
Paspen 7. UHTerpanbHoe ncuncnexHme yHKLMM OQHOWN NepemMeHHON
BapumaHT _
1. BbmcnnTb HeonpeaeneHHbIN nHTerparn J‘( 2 > —-9x° +3)dx
1+X

. 3X+2
2. BbluMcnutb HeonpedeneHHbli MHTerpan no YyacTam Ixe dx:

3. Bbluncnutb HeonpeaeneHHbl MHTerpan J‘ 2+x dx:
V14X
2
. . 4x+2
4. HanTu onpeaeneHHbIn nHTerparn J. dx;
x —
1

Paspen 8. OudcepeHumanbHoe ncumncneHme hyHKLUUNU HECKOSTbKUX NepeMeHHbIX

2 2
1. [HaHa dyHKUMSA 7 = \P MokasaTb, 4to y2 9°Z _ y? 9z .
X aXZ 6y2
2. Haintn yacTtHoe 3HadeHune pyHKuum Z = x3 —bxy +y2 npu x=3 u y=-2.
3. Haritn akcTpemMym PyHKUMM 7 = X* + Xy + 2y* + 7y 5.
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Paznen 9. O6bikHOBEHHbIe AuddepeHUnanbHble ypaBHeHUS
Xy

1. OnpefenuTb TN ypaBHEHNS U yKa3aTb METOA €70 PELUEHUS Y’ = XY +—
-1

2. HawTtun yacTHoe pelueHre ypaBHEHNs oy _ tg X; y1) = <

X X 2

" 2
Haiitv obuiee pelieHune ypasHeHus Y '(1+ X ) =1
4. PelwwuTb NNHERHOE 0QHOPOAHOE YpaBHEHME: y"+4y'—5y =0

5. OnpenenuTb BU[ YacTHOTO pPeLLeHns yp-s y"+4 y'+8y = e” -sin 2x

Pazpen 10. P;l.qbl

0 0

. WccnepoBatb Ha CxO0AMMOCTb YNCITOBOW psia:a) Z Z
~(n+ 1)I ~'e

=D

= n(n+3)

—_

2. NccnepoBatb Ha YCIOBHYIO “ a6COJ'IlOTHle CXOOAUNMOCTb:

nyn

X
. Hantn obnactb cxoanmocTu: Z \/_

w

LWKANA N KPUTEPUUN OLLEHKHU
CamocTosTenbHbIX NPOBEPOYHbIX paboT
PGSyJ'IbTaTbI CaMOCTOATENbHbIX MPOBEPOYHbIX pa60T onpenenarnT OUueHKaMun.

OUueHKy «omsu4YHO» BbICTABMSAIOT CTYAEHTY, rMyGoKO M MPOYHO OCBOMBLUEMY TEOPETUYECKUIA U
npakTU4eckuin MaTepuan amcumnnuHbl. CTyaeHTy Heob6XxoaMMo NokasaTb 3HaHUE He TONbKO OCHOBHOIO, HO U
AOMNonHUTEnNbLHoro MaTepuana. PelwleHne 3agaHuin obopmMieHo rpamoTHo. CTyaeHT cBoboaHo cnpaBnsieTcst
C MNOCTaBMEeHHbIMU 3agadyamMu, MpaBUNbHO OOOCHOBLIBAET MNPUHATbIE pelueHus. Bo Bcex 3agaHusaXx
060CHOBaHHO MONYY€eH BEPHbIA OTBET Y UMEETCS BEPHAs NOCNEA0BATENIbHOCTb BCEX LUArOB PeLUeHUs.

OueHKy «xopowo» 3acnyxuBaeT CTyAeHT, TBepAo 3HalWwuin MporpaMmHbIn - Matepuan
ONCUMNIWHBI, TPaMOTHO M, MO CYyLLeCTBY, usnarawwmm ero. CtyaeHTy HeobxogmMmo npaBumbHO NPUMEHATb
TeopeTn4veckme nornoxeHna npu peleHnn npakTtuvyecknx 3afad, BnaaeTb onpenerneHHbiIMU HaBblkaMun U
npuemMamun ux BbINOMHeHUs. PelwweHns 3agaHuii oOpMIIEHO PaMOTHO, B YAaCTHOCTW METOAbl peLLeHus,
dopmbl ero 3anmcu 1 opmbl 3anucu oTeeTa MoryT ObiTb pasHbiMU. OBOCHOBAHHO MOMYyYeH BEPHbIN OTBET
UNn Nony4eH HeBEPHbIN OTBET M3-3a HErpyobon ownbKM, HO MPU 3TOM MMEETCS BepHas NnocrneaoBaTenbHOCTb
BCeX LWaroe peweHuna nnmn gonyuieHa eguHn4Hasa 0|.uv|6|<a, BO3MOXHO, npueeaLwlaa K HeBepHOMYy OTBETY, HO
npv 9TOM UMEETCS BepHasi NocneaoBaTenlbHOCTb BCEX LIAroB pelleHunst 3agaHnii CaMoCTOATENbHOM paboThl.

OueHkKy «ydoeriemeopumesibHO» NOfyvyaeT CTYAEHT, KOTOPbIN UMEET 3HaHUS TOJIbKO OCHOBHOIO
mMaTepuana, WCMbITbiIBAeT 3aTPyOHEHUs MpU pelueHuM NpakTUYeckux 3agad. B oTBeTax Ha 3agaHus
CTYOEHTOM [OMyLleHbl HETOYHOCTW, AaHbl HeOoCTaTOMHO MpaBuiibHble (OPMYMMPOBKM, HapylleHa
nocriejoBaTeflbHOCTb LUAroB PEeLUeHUs WMnu AOonyLeHbl OWWnbKW, BO3MOXHO, MpuBedlIne K HeBepHOMY
OTBETY, HO NPY 3TOM MMEETCSs BepHasi NocrnefoBaTeNbHOCTb BCEX LUAroB pelleHust 3aaHuii, COCTaBMNSHOLLMX
6onee 60% OT o6LLero konMyecTsa 3agaHu caMoCTOATENbHON paboThl.

OueHka «HeydosriemeopumesibHO» BbICTaBNAETCs 0by4atoLleMycsi, KOTOpbIA He UMeeT 3HaHus
OCHOBHOIro matepuana, ucnbiTbiBaeT 3aTpyAHEHUA Npu pelleHnUn npakTu4ecknx 3agad. B oTtBetax Ha
3agaHvsa CTYQEeHTOM JOMyLleHbl CyLeCTBEeHHble OWNbOKM, AaHbl HEMpaBuIbHbIE (POPMYNMPOBKM, HapyLleHa
rnocreaoBaTenbHOCTL LLAroB pelleHnst unu peweHo meHee 60% oT obuwero konuyectsa 3apaHuii
CaMOCTOSITENbHOWN paboThl, a Takke ecnn paboTa BbINONIHEHA HECAMOCTOSATENLHO.

TunoBble BOMpoOCHLI AnAa npoBegAeHUsA MaTeMaTU4eCKoro oUKTaHTa

Pasnen 1. JinHenHas anre6pa
OnpeaeneHne NpSMoyronbHOM MaTpuLbl
OnpeaeneHune kBagpaTHOM MaTpuULbl
OnpeaeneHune TpeyronbHoOM MaTpuubl
OnpeaeneHne egUHNYHOM MaTpULbI
OnpeaeneHne MaTpuLbl-CTPOKK
Onpepnenexue maTpuupbl-ctonbua
[HelicTBus Hag maTpuuamm (CnoxeHne, BblYUTaHNE, YMHOXEHME HA YNCITO, TPaHCNOHMPOBaHNE)

NouorwnE
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10.
11.
12.
13.

14.

CoNoA~LONE

-
=

BOoNoOR~®ONE

©

OnpepnenuTenb BTOPOro nopsigka
OnpepenuTenb TpeTbero nopsigka
CeolicTBa onpegenutenen.

MwuHopbl 1 anrebpanyeckme OONOSTHEHUS.
O6patHasa maTpuua.

PaHr matpuupbl.

CoBMeCTHble, HECOBMECTHbIE, OAHOPOAHbIE, ONpeAenéHHbIE CUCTEMbI «N» NIMHENHBIX YpaBHEHUI
C «M» HEU3BECTHbIMMU.

Pasnen 2. BektopHas anre6pa
OnpepneneHue BekTopa.
KonnuHeapHsle, coHanpasneHHble, paBHble, KOMMaHapHble BEKTOpa
EauHnyHbIE, HYNEeBbIE BEKTOpa
JInHeViHbIE ONepauun Hag BEKTOPaMMU.
Mpoekumn BekTopa Ha OCb.
KoopauHatbl BekTopa.
[HelicTBne Hag BEKTOpamMu B KOOpAMHATAX.
CkansipHoe npoussegeHve OByX BEKTOPOB, ero CBONCTBA.

OnuHa BekTopa K yron Mexay QOBYMSA BeKTOpaMuM B KOOpAWHaTHOW dopme.

KONJTIMHEapPHOCTU ABYX BEKTOPOB.

agrwONE arwNE

rwONPE

©No O

HanpagnsioLine KOCMHYCbl BEKTOpa.
BekTopHoe npov3BeaeHune AByX BEKTOPOB, EF0 CBONCTBA U NPUIIOXKEHNS.

CwmelwaHHoe npoun3sengeHne Tpex BEKTOPOB. Ycnosus KOMMNJ1aHapHOCTU TpeX BEKTOPOB.

Pazgen 3. AHanuTu4yeckasi reOMeTpUA Ha NII0CKOCTH
Obuwee ypaBHeHME NPSIMOA.
YpaBHeHME NPSMON SIMHMM C 3afaHHbIM YrIOBbIM KO3 ULIMEHTOM.
YpaBHeHMe NpsMoi, Npoxoasilen Yepes ABe AaHHbIe TOYKU.
Yron mexay AByMsi NPSMbIMMA.
YpaBHeH1e NpssMoin, NMpoxXoasilen Yepes ToUKy, napannensHo BEKTOPY.
YpaBHeHue nNpsaMon, NpoxoasiLLen Yyepes ToUKyY, NnepneHanKynsapHO BEKTOPY.
YcnoBre napannensbHOCTU U NepneHanKynsapHOCTU ABYX NPSMbIX.
PaccTosiHue oT ToYkM 40 NpsiMON.
Yron mexay npsiMbIMU.
KaHoHu4eckne ypaBHEHUSI OKPY)KHOCTHU, annunca, napadonsbl.
KaHoHu4yeckoe ypaBHeHust runepbornebi.

Paspen 6. OudrchbepeHumnanbHoe ncumcneHme pyHKLMM OgQHON NepemMeHHON
OnpepneneHne NponsBogHON PyHKLUNN.
MpounsBogHas NOCTOAHHON, CYMMbI, MPOU3BEAEHMS 1 YACTHOTO ABYX (OYHKLWNA.
MpoussogHas obpaTHOW PYHKLMK.
Tabnuvua NponsBoaHbIX

OundpepeHumnan dyHKUUN.

Pazpnen 7. UHTerpansHoe ucuucneHue yHKLUUM ogHoOM nepeMeHHoOM
MepBoobpasHas.
HeonpegeneHHbii nHTerpan.
CBolicTBa HeonpeaeneHHOro NHTerpana.
Tabnuua oCHOBHbIX MHTErpanos.

YcnoBue

OcHoBHble npuemMbl MUHTETPUPOBaAHUA. 3aMeEHa nepemeHHon N MHTErpnpoBaHue no 4acTtam..

Pazpen 10. Psagbl
Yuncnoson psag.
CBoMicTBa CXOOALLMXCS PSIAOB.
Heobxogumoe ycnosme cxogumocTu psga.

|_|pVI3HaKVI CXOOAMMOCTN pAadoB C MOJIOKUTENTbHBbIMU YneHaMn:. NpPpU3Hakn cpaBHEHUA, NMPU3HaK

[anambepa, pagukanbHbI U MHTErpanbHbIn NpusHaku Kowwm.

AbcontoTHasa 1 ycrnoBHasi CXOOUMOCTMU.

Teopema JlenbHuua.

Teopema AbGens.

Pagnyc n nitepean cxogumMocTu CTENEHHOTO psaa.
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LWWKANA U KPUTEPUU OLLEHKHU
OTBETOB Ha BONPOCHLI MaTeMaTU4eCcKoro AMKTaHTa
- «3a4YTEHOY», eCfN KONNYEeCTBO NpaBunbHbIX 0TBETOB OT 61-100%.
- «He 3a4TEeHO», ecrv KONMYeCcTBO NpaBuUrbHbLIX OTBETOB MeHee 60%.

3.1.4. CpepcTBa AN NPOMEXYTOYHOW aTTecTauum No MToram UsyYeHus AMCUUNNUHbI

BONMPOCbLI
ANSA NOAroTOBKU K UTOFOBOMY KOHTPOJTO
TecToBble BONpPOChHI (3a4eT)
1. CwucTtema nuUHenHbIX ypaBHEHU, NOAroToBNEHHas aAns obpaTHoro xoaa metoaa Maycca, umeet

BUA:
3x+4y =5,
2y—-4z7 =9,
-x—z=0.
3Xx+4y—-z=5,
2y—-4z =9,
-x=13.
3X+4y =5,
X+2y—-4z=9, +
-x—-2=0.
3X+4y+1z=5,
+:2y—-4z=9,
7z =14.
2 -5 2 1
2. Ecnm 2X-A=7Bn A= . B= , To MaTpuua X paBHa ...
S
11 7
1 8]
8 11
-
-8 1
1 —11]
-3 -2
-1 —1]

8 1
+
7 =11

3. YpaBHeHWe NMHWW, 33jaHHON Ha PUCYHKE, UMeeT BUf ...
o ha .

[
4

. . 9 . .
7Y

X

% 6 -4 -2 Us 8

-2

-4

6

-0
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¢+22=-x*+4
y>’—(x-3)* =4
X*+y? =4
+€-35+y° =4
2+ €+32=4

4. Mogaynb BekTopa ‘A_B‘ , ecnn A(7;-5;3); B(5;2;-4) paBeH ...

+4/102
2
154
102
V111
5. TMpegen lim 1+3x° paBeH
' o0 @x—2 €+2 7
+1
0
1/3
1/9
Jx +1
6. PaspbiB HenpepbIBHOCTU PyHKUNS y:\/_ nMeeT B TOYKe
_1,
+1;
3
2
X+y-3z=1
7. [aHa cuctema NUHENHBIX YpaBHEHWUR 1). X — Y = 2, . Torga ee maTtpunyHaga oopma umeet
2X-y+z=4.
BUA:
1 2 2
1 -1 -3|-« y z=¢2 4,
-3 0 1
1 2 2 X 1
1 -1 -3|-|y|=]|2]
-3 0 1 z 4
1 1 -3)(x 1
+|/1 -1 0 ||y|=]|2]
2 -3 1 Z 4
1 1 -3
1 -1 0| &« y z=¢ 2 4.
2 -3 1

8. [aHbl Tpv BekTOpa a = Q;5;7;—3:, b = 4;5;—4;0: C= (;2;2;—1: . Torna BekTop
d =a+b —2€ pasen
(-4;-6;1:1)
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(4;-6;-1;1)
(8;6;-11;-5)
(-4:6;1;1)
+(4;6;-1;-1)

9. Onpegenutens: | 0 2 0 paBeH ...

-2
0
+4
2
1

10. YrnoBon ko3pdULMEHT NPAMON, NepNeHANKYNAPHON npsamon x-2y+1=0, paseH

11. YpaBHeHUe NuUHUN, 3aaHHON Ha PUCYHKE, UMEET BUA ...

w

0

Py

-1

-2

-3

—a

12. Moaynb BekTopa ‘A_B‘ , ecrm A(1;5;-4); B(3;-2;1), paBeH

2.5
+/78
4

Nen

78

3
13. Mpeaen |im 1+3X paBeH
x>0 @x—2 2 €+2 2

+0
1/3
1/9
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14. Pa3pblB HENPEPbLIBHOCTY OYHKLNSA y = Vx+1 MMeeT B ToUKe

Jx -4
-1,

TecToBble 3aaaHuA (2 cemecTp)

1. YacTHas npoussoaHas NepBoro nopsiaka MyHKUUN Z = e o nepemenroit Y B touke M (0;1)
paBHa

3

2e

e

+3e

2. CXOﬂ,FILLI,I/IMI/ICFI ABNAIOTCA HECOOCTBEHHbIE WHTErpanol ...
+00 1

3. MHoxecTBo nepsoobpasHbix dyHkumm f (X) =SIN7X nveet Bug ...

+—%cos7x+C
cos7x+C

1

—cos7x+C

7

7cos7x+C

B HeonpeaeneHHoM MHTerparne I\/3+COS 5x sin5xdx BeeneHa HoBasi nepemMeHHast

t =3+c0s5x. Torga uHTerpan npuHUMaeT Bug ...

+—% J.\/t_dt

—sjﬁdt
2 NE sintdt

%I«/t_dt

5. YcTtaHoBWTE NpaBurbHOE COOTBETCTBUE MEXAY (PyHKLMEN U ee MPOU3BOOHON.

1. tgx
2. ctgx
3. COS X
3.—-sin X 1 1 1 sin x
2.—— 1. 5 —
sin‘ x COS”~ X sin‘ x

6. [lpounssopHasa BTOpoOro nopsaka pyHkumm y = e umeer BUG, ...
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2x-5

+4e
4e
4e2X
2e*
3dx
7. MHTeraJ'I J.ZX X2 MOXHO npeacTtaBuUTb B BUAE CyMMbI MHTErpanos ...
+
J‘ZdX _ J- 2dx
3x 3(x+2)
J-3dX + J- 3dx
2X 2(x+2)
. J‘3dX B J‘ 3dx
2X 2(x+2)
J-% _ 3dx
X (x+2)
3dx  3dx
2X X

8. [nowaab kpmBONMHenHON Tpaneuum D

yi

"y

paBHa ...
11
+_
3
10

3
4

[N

3
8
3

9. 3anuwute onpeaeneHHble NHTerparnbl B NOpAaKe BO3pacTaHNA nx 3Ha4YeHun

2

3. [(x+1)dx;
0
€ dx

2. |—/—:
1 2x
2

4. [x*dx;
0

1
1.Idx

1x+1'
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10. Kakon un3 cnegylowmx WHTerpanoB npeacTasfnseT nnowagb 3awTpuxXoBaHHOM YacTu qurypbl,
n306pakeHHOM Ha YepTexe?
y=x-3

Ji ST
1 S Ryt
56 g
_Jgk—s:—(—xZEF

xdx
x+4
+x—4-In x+4 +C;

1-4-In x+4 +C;

paBeH

11. WHrerpan: J'

x—l-ln x+4 +C.
4

12. flaH rpacpuk Y = T '(X) Ha [a;b]. M M
/ 1\/ |

KonunuyecTBo npomexyTkos y6biBaHus dyHkumm Y = f (X) pasHo
2;
+3;
4,
5.

1
13. OnpepeneHHbIn HTerpan: j‘(_ 2dex.paBeH

0
1
214
1
+ 7
-0
14. YKaxuTe nHTerpansl AsnsaoLmnecs HGCOﬁCTBeHHbIMVI...
7 4
_ x dx dx
jxsmx dx I IXZdX .[_2

0 0V1—x? 1X

81



15. MonHein anddepeHumnan yHkummn: Z = X2 — ny — y2 paBeH
- dz=(x-y)dx+(x+y)dy
- dz=2(x-y)dx+ (x+y)dy
+ dz=2-(x-y)dx—-2-(x+y)dy
- dz=(x—-y)dx+2-(x+y)dy

0z 2
16. YacTHas npon3BoaHas x dyHkum Z = IN(X“ + y) B Touke M(2, 1) pasHa
X

1. 0,6 4. 0
2. 0,8 5. 02
3.1

17. Touykown nokanbHOro aKkCTpeMyma QYHKUNN 7 = x2 + 2y2 —4x+8y ABnsetcs Touka
1. (1,2) 3. (1,-4)

2. (1,-2) 4. (2,8)

TecToBble 3agaHunA (3k3aMeH 3 cemecTp)
1. PacnonoxuTe guddepeHumanbHble ypaBHEHUS NO BO3pacTaHWIO Nopsaka ...

2. 3. 1.
Xy”_7y!:9Xy Xy_7y”:9Xym Xyl_7y:9Xy

2. YpasHenne /xdx+ y’dy =0 sBnsietcs ...

NNHENHbIM OOHOPOAHBIM AuddepeHumanbHbIM ypaBHEHNEM BTOPOro NOpsiAika ¢ NOCTOSAHHBIMY
KoapmumeHTamm

NNHENHBbIM HEOOHOPOAHBIM AuddepeHumanbHbBIM ypaBHEHNEM BTOPOro NOpsiika ¢ MOCTOSIHHBIMMN
KoaghpuLmeHTamm

+ancdepeHumanbHbIM ypaBHEHNEM MEPBOIO NOPSAAKA C pa3fgeneHHbIMU NePEMEHHBIMM

andpdepeHumnansHbIM ypaBHeHeM bepHynnu

0 M
3. KonnyecTBo uenbix 3Ha4eHW X M3 0bnacTn CXOAMMOCTU CTENEHHOro paaa Z 21/ paBHo...
n=1 3"
+5
6
7
4

o0
4. CXoanMOCTb YMCMOBOrO psiga Z
n=1

s ncenenyeTcs Ha OCHOBaHUU
MpunsHaka Janambepa

Mpu3Haka cpaBHeHUs!

PagvkaneHoro npusHaka Kowwum

+[penenbHOro npusHaka cpaBHEHMUS

5. . YpaBHeHWe NepBoro nopsiaka 5y’ — 62 — y ABNAETCA ...
b
ypaBHeHueM BepHynnu
oAHOpOoAHbLIM AnddepeHUManbHbIM ypaBHEHNEM
+NIMHENHbIM HeoaHOPOAHLIM AnddepeHUManbHbIM ypaBHEHUEM
ypaBHEHMEM C pa3aensoWnMIcs nepeMeHHbIMN
6. Cxoasummucs cpeav NpuBeAeHHbIX HUXKE YUCTIOBbIX PSAOB SBMSIOTCS. . .
Ykaxute He MeHee [BYX BapuaHTOB OTBETOB.
0 n

n1 N
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7.

10.

=1
i nzzlln~2n
21
+ ;E
[<9] 3n
- nZ:;n+5

Heobxoanmbiii NpM3HaKk CXO4MMOCTM HE BbINOSTHEH ANS pSOoB. ..
YKaXute He MeHee [ByX BapuaHTOB OTBETOB.

- iCOS(i—ZJ

n=1
2. n
+ )
~ndy2
22N
+ 24 2
n-1 4N -1
Z“J: n+3
~3n+4
Pap,myc CXOOAUMOCTHU CTENEHHOIo paaa Zanx” paBeH 3, Torga nHtepsasn cXxognmMmocTtn nMeeT
n=0
Bua...
- (0:3)
- (_115;_115)
- (-3,0)
+ (-3;3)

OunddepeHymnansHoe ypaBHeHNe BTOPOro nopsaka y” (+ X2 T 1 pelaertcs ¢ nomoLwpto
NoACTaHOBKM ...

Y =Z&_
+ -~
V=764
Y =Z2&
y =26
y'=2¢_

YcTaHoBUTE COOTBETCTBUE MEXAY OAHOPOAHBLIMU NTMHENHBIMU AnddepeHLmansHbIMNU

YPaBHEHWSIMU 1 UX XapaKTEPUCTUYECKUMI YPABHEHUSIMU:
y'—4y=0

ym_ y"+6y! — O

y”l+6yl_y — 0

k> —4=0,

K> —Kk?>+6=0
Kk —Kk?+6x=0
kK +6xk-1=0
k? =4k =0

83



4
11. OBLMit BUA YacTHOrO pelueHns anddeperumansHoro ypasHerns Y — 4y +3y =4-e* +3x
“meeT BUA. ..

y=(Ax+ B) + Ae*
y=(Ax+B)+A-x-e*
y=(A4Ax+B)-e*

y=Ax*+B-e*

Wkana n KpUTepun oueHKn otBeToB Ha TeCTOoBbI€ 3a4aHuA

- OueHKa «OTIIMYHOY», ECNN KONMYECTBO NpaBuUIbHbIX 0TBETOB OT 81-100%.

- OueHKa «X0opoLLIoy», eCNN KONMYeCTBO NpaBuUIbHbIX OTBETOB OT 71-80%.

- OueHKa «ya0BMNEeTBOPUTESIBHOY, ECITU KONMYECTBO NpaBuibHbIX OTBETOB OT 61-70%.

- OueHKa «HeyooBMeTBOPUTENbHO», €CINN KOMMYECTBO NpaBuribHbIX OTBETOB MeHee 60%.

MNepeyeHb NPUMEPHbLIX BONPOCOB K 3a4eTy U 3K3aMeHy

1 cemecTp (3ayerT)

Matpuua. OnpegeneHune matpuubl. Bugsl matpu,.

[enctema Hag maTpuuamm U X CBoMCTBa. TpaHCNOHMPOBaHME MaTpuL.

OnpegenuTenu BTOPOro 1 TpeTbero NopsifkoB U X CBONCTBA.

MuHopbl u anrebpavnyeckne pononHeHus. Teopema Jlannaca. lNMoHATMe onpegenutensa m-ro

nopsiaka.

O6paTtHasa maTpuua 1 ycnosue ee CylecTBOBaHusS. ANroOpuTM BblYUCTIEHNST 0BpaTHON MaTpuLbl

(2 cnocoba).

6. CwucTtembl NMHenHbIX ypaBHeHu. Popmynbl Kpamepa.

7. MaTpu4yHas 3anucb CUCTEMBI NUHENHBLIX YPaBHEHWU U ee peLleHmne.

8. OkBuBaneHTHble cuctemMbl. MeTopg Maycca.

9. BekTopbl. JInHenHbIe onepauun Haa Bektopamu. [NepBoe ycrioBne KonnmHeapHOCTU BEKTOPOB.

10. CkansipHoe nNpou3BeJeHne BEKTOPOB U ero CBOMCTBA.

11. BekTopHOe npounsseneHue n ero cBomcTea. BTopoe ycrnosne KonnnmHeapHOCTM BEKTOPOB

12. CmelleHHOe nNponsBeaeHne N ero CBOMCTBA. YCNOBUS KOMMNMaHApPHOCTUN TPEX BEKTOPOB.

13. MNpegmeT aHanuMTU4ecKonW reomeTpun. YpaBHEHUE NWHUM Ha NIockocTu. PacctosHue mexay
OByms Toukamu. [leneHune otpeska B 3alaHHOM OTHOLLEHUM.

14. MpsAmMas Ha NMAOCKOCTU. YpaBHEHME MpSAMOW, 3adaHHOW AByMs Todkamu. Obllee ypaBHeHue
NPsIMOMN.

15. YpaBHeHue NpsiMou, 3afjlaHHON TOYKOW U YrnoBbIM KOSPULIMEHTOM.

16. YpaBHeHue NpsiMou, 3afjaHHON TOYKOM Y HOPMaribHbIM BEKTOPOM.

17. YpaBHeHue NpsiMOK, 3afjaHHON TOYKOW N HanpaeBnsoLWmMM BEKTOPOM.

18. Yron mexay npsamMbiMu. YCNOBWUS NapannenbHOCTU U NePReHaNKYNsSpHOCTM NPSIMbIX.

19. PaccTosiHue OT TOYKM A0 NPsIMON.

20. KpuBble BTOporo nopsiaka (OKpy>KHOCTb, KAHOHUYECKOEe YpaBHEHMUE).

21. KpuBble BTOpOro nopsigka (annunc).

22. Kpwvble BTOpOro nopsigka (runeptona).

23. Kpwuble BTOpOro nopsigka (napa6ona).

24. MpeobpasoBaHne cUCTEMbI KOOPAMHAT (NapanmnenbHbIA NepeHoc, NOBOPOT OCeW)

25. MNnockocTb. ObLiee ypaBHEHUE MIIOCKOCTW.

26. YpaBHeHMe NnocKocTu, 3a4aHHON TOYKOW U HOpMarbHbIM BEKTOPOM.

27. PaccTosiHue OT TOYKM A0 MMOCKOCTW.

28. Ycnosusa napannesibHoCTU U NeprneHanKynsapHOCTU NSIOCKOCTEN. YToN MexXay NOCKOCTAMM.

29. MNpsamasa B npocTpaHcTBe. O6LUMe, KAHOHMYECKNE U NapaMeTPUYEeCcKMe YpaBHEHWS NMPSMOW.

30. Ycnosusa napannenibHOCTU 1 NepneHANKYNAPHOCTU NPAMbIX. YTOn Mexay NpsMbIMu.

31. Ycnosusa napannenbHOCTU U NepneHanKynapHOCTM NPSMON U MIIOCKOCTU. Yron mexay npsiMon v
NNOCKOCTBIO.

32. OnpegeneHne «KMHUMOMW e4MHULbIY», KOMIMMEKCHOro YMcna n (opMbl ero NpeacTaBneHus
(anrebpamnyeckas, nokasaternbHas, TPUrOHOMETpUYecKas).

N .

o
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33.

34.

35.
36.

37.
38.
39.
40.

41.
42.

43.

44,
45,

NogakwdnrE

©o®

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

ApudmeTnyeckme onepaumm Hag KOMMNIEKCHbIMW YCNaMn: CyMmMa, PasHOCTb, MPOM3BeaeHNE 1
YacTHOe OBYX KOMMJIEKCHbIX YMcern.
KomnnekcHasi NfocKoCTb C AEWCTBUTENBbHON U MHUMOW OCAMM, U30OpakeHne KOMMIEKCHOro
ymMcna Ha KOMMIIEKCHOM NIOCKOCTH.
Moaynb n apryMeHT KOMMJIEKCHOMO Yncna.
HeicTBnsi Hag KOMMNEKCHBIMU YUCTTaMKU B TPUFOHOMETpUYECKon hopme: NponsBedeHmne,
BO3BeJEHUNE B CTEMNEHb, AeNeHNe.
dopmyna MyaBpa npu BO3BEAEHUN KOMMMEKCHOMO YMCna B HaTypanbHYHO CTENEHb.
dopmyna MyaBpa Anst U3BnevYeHns KOpHS N- CTENEHM M3 KOMMIEKCHOro Yncrna.
dopmyna 3rinepa.
MoHATUA 6eCKOHEeYHO Manon 1 orpaHUYeHHON BenuumHbl. OCHOBHbIE CBONCTBA 6ECKOHEYHO
MarnbIX BENUYMH. beckoHeYHo BornbLUMe BENUYMHBI.
CBA3b mexay 6eckoHeYHO ManbiMu U 6eCKOHEYHO DOMNbLUMMK BENUYMHAMMN.
Mpegen dyHkumn. OCHOBHBIE TEOPEMBI O Npegenax.

]

oo
HeonpepeneHHbie Boipaxerus (5 % — ) n cnocobbl X packpbITHst.

[MepBbii 1 BTOPOW 3amedaTesibHble Npeaensi.
HenpepbIBHOCTb hyHKLUM B TOYKE. TOYKM pa3pbiBa NEPBOro 1 BTOPOro pOAoB.

2 cemecTp (3K3ameH)
MpoussogHas dyHkuun. OCHOBHbIE NpaBuia NPOMU3BOAHbIX.
Tabnvua Npom3BOAHbLIX ANeMeHTapHbIX PYHKUMIA. [ponssBogHas CrioKHOW OyHKLUMN.
FeomeTpryeckunin n omanyeckmii CMbICIT NPON3BOLHON.
OnddepeHunan dyHkumu. MNMpumeHeHne guddepeHumnana K NpUBNMXKEHHbIM BbIYUCNIEHUSM.
[MpounssogHbie BbICLLUMX NOPSAKOB.
MpaBuna Jlonutans.
MoOHOTOHHOCTE  (pyHKUMKN. DKCTpemyMm yHKUMK. Heobxogmmoe u JocTaTovyHOE YCNoBUS
CYyLLIeCTBOBaAHWS 3KCTPEMYyMA.
Haunbonbluee n HavMeHbLLee 3HaYeHne yHKLUKN Ha OTpE3Ke.
HanpaBeneHue BorHytoctu rpacduka dyHkumm. Toukn nepernba. Heobxoammoe M goctaToydHoe
YCINOBUS CYLLIECTBOBAHNSA TOYeK nepernba.
AcumnTOoTbI rpadmka yHKUUK.
MprmeHeHne Npon3BOAHON K UCCefOBaHUIO N MOCTPOEHUIO rpaduKoB PYHKLUNA.
PyHKUMA OBYX HE3aBUCKUMbIX NepeMeHHbIX. ObnacTb onpegeneHns yHKUun. JIMHUM ypoBHS.
YacTHble npoussogHble 1-ro nopsaka pyHKUNM ABYX NEPEMEHHbIX.
MonHbIM gnddepeHuman pyHKLUUM 1 ero NPUMEHEHNE K MPUBNMKEHHBIM BbIYNCIIEHNSIM.
[ndepeHumnpoBaHne CroxHbIX U HeABHbLIX MYHKUMIA. [NonHas nponssoaHas.
"pagneHT dyHKUnN.
YacTHble NpoM3BOAHbIE BbICLLUMX MOPSOKOB.
lMoHATME MakcMMymMa M MUHMMyMa (YHKUMM OBYX NepemeHHbiXx. Heobxogumoe ycnosue
CYLLIeCTBOBaAHWS 3KCTPEMYMA.
[ocTtaTouHoe ycrnoBue CyLLeCTBOBaHUS SKCTpeMyMa OYHKLUN ABYX NEePEMEHHbIX.
MoHATMe 06 amnupuyeckux popmynax. MeTon HaMMeHbLLNX KBaapaToB.
MepBoobpasHasas yHKUMST W  HeonpedeneHHbin uHTerpan. CBowcTBa HeonpeaeneHHoro
nHTerpana. Tabnmua OCHOBHbIX MHTErpanos.
OcCHOBHble MeTOAbI MHTErPUPOBAHUA (UHTErPUPOBAHME MO YacTAM, 3aMeHa NepeMeHHOoN).
WHTerpupoBaHme yHKLNA, coaepKallmx KBaapaTHbIA TPEXUIIEH.
VHTerpmpoBaHne NpocTenLLNX paumoHanbHbix gpobei. InaH MHTerpMpoBaHus paunoHanbHbIX
apoben.
VHTerpupoBaHume HEKOTOPbIX UPpPaLMOHaNbHbIX OYHKLNIA.
TpuroHomeTpuyeckne NoaCTaHOBKM.
WHTerpupoBaHme TPUroHOMETPUYECKNX PYHKLINIA.
OnpegeneHHbIn nHTerpan, ero puanvecknin u reoMeTpUHECKnii CMbICHbI.
CeolicTBa onpeaeneHHOro UHTerpana.
dopmyna HbtoToHa — JlenbHuua.
WHTerpmpoBaHne NoagcTaHOBKOW B onpefenieHHOM UHTerpane.
WHTerpmpoBaHmne no 4yacTsiM B onpegeneHHoM uHTerpane.
.FeomeTpunyeckue npunoxeHmsa onpegeneHHoro uHTerpana. rfnowages nnockux duryp.
O6beM Ten BpalleHus.
HecobcTBeHHbIE MHTErparnsl NEPBOro U BTOPOro poaa.

3cemecTp (3K3aMeH)
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1. O6bikHOBEHHble AndbdepeHumnansHble ypaBHeHus. [lopsgok, obliee M YacTHoe pelleHue
anddepeHumnansHoro ypaBsHeHus. 3agada Kown. KpaeBas 3agava.

2. OudpdepeHumnanbHble ypaBHEHNst nepBoro nopsgka. Obuiee peleHne, 4acTHOe peLleHne

3. anddepeHUnansHOro ypaBHeHNs1 NEPBOro Nopsiaka. YpaBHEHUs C pa3feneHHbIMU NepeMeHHbIMU.
YpaBHeHMs ¢ pa3gensiowmnMmmnca nepeMeHHbIMK.

4. OpHopoaHble yHkumMnM. OpHopogHble AuddepeHLumanbHble YpaBHEHUS MNEepBOro

nopsifka, ux peLueHus.

5. JInHenHble ypaBHEHMSA NepBoro nopsagka, ux pewenns. Metoa bepHynnu. Metoga JlarpaHxa.

6. YpaBHeHue BepHynnu, MeToabl pelleHme.

7. OnddepeHunanbHbie ypaBHEHMS BTOPOro Nopsiaka, JonycKalLlme NoHmKeHne nopsaka.

8. JlnHenHble gnddepeHLmanbHble ypaBHEHNA BTOPOro nopsaka ¢ NOCTOSHHbIMIU KO3 UL MEHTaMU.
9. JluHenHble opgHopoaHble aAnddepeHunansHble ypaBHEHWST BTOPOro nopsiika C MNOCTOSIHHbIMU
KoadhpmLmeHTamum.

10.JluHenHble HeogHopoAHble AnddepeHunansHble YpaBHEHNSS BTOPOro NOpsiika C NMOCTOSIHHbLIMU
KoadhpmLmeHTamum.

11.YncnoBon pag, ero cymma. CxogumocTb psaa.

12.WccnepoBaHve Ha cXxoanMMOCTb BECKOHEYHOW reOMETPUYECKOW NPOrpeccum

13.CBoOICTBaA CXOASLLMXCH PSIAOB.

14.Heobxoaumelii npusHak cxogmmocTtu. Crnieactene n3 HEO6X0AMMOro NpU3Haka CXoAUMOCTM.
15.3HakononoxuTeneHble psaabl. MNpuaHak cpaBHeHus. [pusHak cpaBHEHUsI B pegenbHon dopme.
16.TMpwusHak Janambepa.

17.PagukanbHbln npuaHak Kowwn.

18.UHTerpanbHbIvi npusHak Koww.

19.WccnepoBaHme Ha cxogMMOCTb 060BLLEHHOIO rapMOHMYECKOro psaa i .

mon’
20.3Hako4vepegytowmecs psagbl. MNMpusHak JlenbHuua.
21.YcnoBHas n abconioTHas CXoaMMOCTb 3HaAKOYepeayoLLeroca psaa.
22. OyHKLMOHarnbHbIE pAabl U nx ob6nactb CXOAMMOCTW.
23.CTeneHHble psagbl. Teopema Abens.
24.Pagnyc n obnacTtb cXoguMoCTu cTeneHHoro psiga. CBOMCTBA CTEMNEHHbIX PSOOB.
25.Pa3snoxeHune yHKUUN B cTeneHHoW psd. EAMHCTBEHHOCTL pasnoXeHus.
26.Psagbl Terinopa n MaknopeHa. HeobxoamMmoe 1 4ocTaTOYHOE yCIoBME CXOAMMOCTM psiga Tennopa
dyHKkumm f(x).
27.PasnoxeHne yHKunm y= e*; y =sin x; y=COoSX: y=1+x)": Y= In(1+ x) B paa MaknopeHa.
28.TpMMeHeHMe CTENEHHbIX PSAOB B MPUBNMKEHHBIX BbIYUCIIEHUSAX 3HAYEHWUA TPUTOHOMETPUYECKMX
yHKUMA, norapudmMoB.
29.BbluncneHne onpeaeneHHbIX MHTerpanos npu NoMoLLM CTENEHHbIX PSaoB.
30.UHTerpnpoBaHne guddepeHumansHbiX ypaBHEHUN C MOMOLLLIO CTENEHHbIX PAA0B.

NPUMEP 3KSAMEHALUMNOHHOIO BUNETA

depepanbHOe rocygapcTBeHHOe OlomKeTHOe obpa3oBaTenbHOE yUpeXxaeHne BbiCLero obpasoBaHus

«OmcKnii rocygapCcTBeHHbIN arpapHbin yHnBepceuteT umenn MN.A. CtonbinnHa
Kadenpa matemaTnyeckux u ecTeCTBEeHHOHay4YHbIX AUCLUMINH

N

> w

3K3AMEHALUWOHHbINA BUNET Ne_ (2 cemecTp)
dopmyna HetoToHa — JlenbHuua
3anuwunTe onpedeneHHble MHTerpanbl B Nopsigke Bo3pacTaHns X 3Ha4YeHWi

2 eq 2 1
1) [(x+1)dx; 2) I—X; 3) [x"dx; 4) Iﬁ-
0 12x 0 1x+1

Hantn nponsBogHyo yHKUMK Y = (9)63 - COSS)C)3 3anuwunte cBOn oTBET

Kakol 13 cnegyloLmnx nHTerpanoe npeacTaBnsieT nnowanb 3aTpuxoBaHHOM YacTu urypsl,
n3obpakeHHOW Ha YepTexe?
y=x-3
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y=3—x2

1)[‘ €+3§}>< 2)]‘ 7 —3}; 3)2jl—x2}(x +3EL<;
-3
4) Ik—3:— (—xzzlx
-3

HeonpepgeneHHbiit nHTerpan j(—x ++ —2x ) dX paBeH... 3anuinTe CBOW OTBET.
cos“(7x—5)
WuTerpan: J-xd);r paBeH Nx—4-In x+4 +C; 2)1-4-In x+4 +C; 3))
X+
1
x—=-In x+4 +C.
6dx
WHTerpan Iz— MOXHO MpeAcTaBUTb B BUAE CYMMbI MHTErparnos
X*—=8x+15

dx dx dx _
a)jx—5+Jx—3; ) j3( _j3(x 5)’
3d 3d 6dx (6dx (6d
—X_ x—); 9 X_I . I15X'

OaH rpacdmk Y = f'(X) Ha [a;b]. M M
/ 1\/ {

KonunuyecTBo npomesxyTkoB y6biBaHus dyHkumm Y = f (X) pasHo
1) 2; 2) 3; 3) 4; 4) 5.
[NaH HeonpeaeneHHbIN MHTerpan suaa: J.(ZX +1) -In x-dx.
e YKaxuTe MEeToa UHTErpupoBaHus,

e BbluMcnuTb ykasaHHbIV HeonpeaeneHHbl nHTerpan,
e PesynbTaTt npoBepuTtb auddepeHumpoBaHneMm.

3K3AMEHALUWOHHbINA BUNET Ne_ (3 cemecTp)
CTteneHHble psiabl. Teopema Abens

Obwee pewenme anddeperunansHoro ypasHenns Y +4Y + 4y =0 vmeet sug
ny=ce”+ce” 2 y=e"€x+c, 3y=e”€x+c, 4 y=e"€x+cC,

PelwnTb anddepeHumansHoe ypasHeHne 2 = 5y4 -y’

-2X

0 _ 27‘1
Hantn pagmyc cxogMmocTu CTeneHHoro paga Z
n=1
Cxopawmmucsa cpem NpUBEAEHHBIX HUXKE YNCIOBBIX PSLAOB ABMSHOTCS. .

3n—1

z ~ (Bn+1)! ~ =~ n+5
2 (x-1"
6. CyMma uenbix 3Ha4YeHnn X n3 obnacTn cXxoaMmMoCTU CTENEHHOIO psaa Z paBHa..
n—13n% +5

)0 23 32 41 5)5
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°) n2
7. CXoAMMOCTb YMCIOBOrO psaaa Zz—
n=1 +5
1)MpusHaka Janambepa 2) MNpu3Haka cpaBHEHWSI 3) PagukanbHoro npmsHaka Kowm
4)MHTerpanbHoro npusHaka Kowum 5) Heobxoanmoro npusHaka

ncenenyeTcAa Ha oCHoBaHUN

4
8. PewnTb anddepeHymansHoe ypaBHEHNE BTOPOro nopsiaka y” = (5X —1) +3

9. [aHbl gudpepeHumanbHbie ypaBHEHNS NEPBOro nopsaka.
1) OnpeaenuTb TUN ypaBHEHWN.

1. Xy+y=3 2. xy'cosl = ycosl - X

X X
3y 84 (xy—xB)dx =y X2 +y3dy
X X
2)PelwnTb NMHENHOE YpaBHEHNE U3 MEPEYNCTIEHHDIX.

NIMAHOBASA NPOLEQYPA
npoBeAeHUsi IK3aMmeHa
Mpu siBKe Ha 3Kk3aMeH CTyAeHT 0653aH nMeTb Npu cebe 3a4eTHYI0 KHUXKKY, KOTOPYHO OH NpeabaBnseT
3K3amMeHaTopy B Hadane 9k3ameHa. OK3aMeH MPOBOAATCH B CMeLlaHHOW hopme (YCTHOM M MUCbMEHHON
¢dopme), no Ounetam, COCTaBfEHHbIM B COOTBETCTBMM C MPOrpamMMoOn Kypca. Jk3amMeHaTopy
npegocTaBnseTcs NpaBO 3afjaBaTb CTyAeHTaMm BOMpocbl cBepx 6wunerta, B COOTBETCTBMM C y4ebHOM
nporpamMmon.

HopmaTuBHasa 6asa npoBeaeHus
NPOMEXYTOYHOW aTTecTauun obyyaroWwmnxcs no pesynbraTtaMm U3y4eHUs QUCLUNIIUHbI:

1) penictByowee «llonoxeHne O TeKylWeM KOHTPOMe YCneBaemMoCTu, MNPOMEXYTOYHOW aTTecTtaumm
obyvarowmxcs no nporpammam Bbicliero obpasoBaHua (bGakanaepuat, cneuuanuTeT, marucrTpartypa) u
cpeaHero npodeccnoHansHoro obpasoanusa B Pre0QY BO Omckuin FTAY »

OCHOBHbIE XapaKTepPUCTUKN
NPOMEXYTOYHOM aTTecTauMm oby4arLmnxcs No UToram M3yYeHms QUCLUUNIIUHbI

YCTaHOBIEHNE YPOBHSA JOCTUXKEHUS KaxabIM obyyarowmumcs Lenen
06y4eHns Mo JaHHON ANCLUMMITMHE, U3TOXEHHbIX B N.2.2 HACTOSLLEN
nporpaMmmbl

Uenb
NPOMEXYTOYHON aTTecTauum -

dopma

- 9K3aMeH
NPOMEeXYyTO4YHOU aTTeCcTauum -

1) noAroToBKa K 3K3aMeHy M caava dK3ameHa OcyLlecTBhseTcs 3a
CYéT y4yebHOro BpemeHu (TPYOOEMKOCTM), OTBEOEHHOrO Ha
SK3aMEeHaLMOHHY0 ceccuio Ans  obydalolmxcsl, CPOKM KOTOpOWM
yCTaHaBnMBalTCA NPMKa3oM MO YHUBEPCUTETY

MecTo 3K3ameHa

B rpadmke y4yeGHOro npouecca:
2) paTta, BpeMs U MeCTO MpOBeAeHWs 3K3ameHa onpegensercs

rpachmkom cOayM  3K3aMeHOB, YTBEPXOAEMbIM  4EKaHOM
BbliNyckatowero gakynsteta

Popma 3Kk3ameHa - CwmewaHHbIU (MucbMeHHbIU, yemHbIU)

Bpems npoBegeHUs ak3ameHa HaTta, BpemMs M MeCTO NpoBedeHMsI 3K3aMeHa onpeaensieTcs
rpadMkoM cAayvn 3K3aMeHOB, YTBEPXKAAEMbIM eKaHOM dpakynbTeTa

LWKAJIA U KPUTEPUUN OLIEHKM
LUKAINA U KPUTEPUN OLLEHUBAHWA
OTBETOB Ha BOMPOCHI MPOMEXYTOYHOIO KOHTPONA

Pe3ynbTatbl 9Kk3amMeHa ONPEAEnstoT OLEHKaMU «OTIIMYHO», «XOPOLUOY», «yOOBMETBOPUTENBHOY,
«HEYLOBNETBOPUTENBHOY 1 OOBbSBNSIOT B IEHb 3K3aMeHa.

OueHKy «omu4yHO» BbICTaBMAOT 0by4yatowemycs, rmyboko 1 MpoYHO OCBOMBLLUEMY TEOPETUYECKUNA 1
npakTudeckun martepuwan gucumnnuHel. OTBeT AomkeH ObiTb NMOrMYHbIM, rpamoTHbiM. Obydatowemycs
HeobXx0AMMO MoKasaTb 3HaHME He TONbKO OCHOBHOMO, HO W AOMOMHWTENBbHOrO Matepuana, 6bicTpo
OpUEHTUPOBATbLCS, OTBeYas Ha JONONHUTENbHbIe Bonpockl. O6yvarLwmincsa gomkeH cBOOOAHO CnpaBnsaTbCH
C NOCTaBMEHHbIMU 3aa4amMu, NpaBuiibHO OOOCHOBLIBaTL NMPUHATLIE PELUEHUS.

OueHKy «xopowo» 3acnyxvsBaeT obyvalwmncsa, TBepao 3HalWMiA MporpaMMHbIA - MaTepuan
OVCUMNIUHBI, TPaMOTHO M, MO CYyLWecCTBYy, u3narawowunm ero. He cnegyetT [onyckaTb CyLECTBEHHbIX
HEeTOYHOCTEN NPW OTBETaX Ha BOMPOCLI, HEOBXOAMMO NPAaBUMNBHO MPUMEHSATL TEOPETUYECKUE MOMNOXEHWUS
npu peLleHnmn NpakTMyeckmx 3agad, BnageTb onpeaeneHHbIMM HaBblkaMu 1 NprUemMamMuy MX BbINONHEHUS.

OueHky «ydoernemaeopumersibHO» Nofy4YaeT 00y4alrLWnNACH, KOTOPbIA UMEET 3HAHUSA TONTbKO OCHOBHOIO
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maTepuana, HO He YCBOWI €ro Aetanu, MUCMbITbIBaeT 3aTpyAHEHWs MpyU pelleHun npakTuydeckunx 3agad. B
OTBETAX Ha MOCTaBfieHHble BOMPOCHI 0OyYalWMMCA JONyLleHbl HETOYHOCTW, AaHbl HegoCTaTOYHO
npaBurbHble (hOPMYNMPOBKU, HapyLLEeHa NocneaoBaTeslbHOCTb B U3NIOXKEHUN NPOrpaMMHOro Matepuana.

OueHka «HeyOoBNeTBOPUTENIbHO» TOBOPUT O TOM, YTO OGYYatoLLMICs He 3HAeT 3HauYMTENIbHOM YacTu
maTepuana no gUCLUMNnnHe, OMycKaeT CyLLEeCTBEHHbIE OLIMOKN B OTBETAX, HE MOXET PELUUTb
npakTUYeckne 3agadm Unm peluaeT UX ¢ 3aTpyAHEHUSIMU U PELLEHO HE CaMOCTOSITENbHO

KPUTEPUN OLIEHKA
OTBETOB Ha TeCTOBble€ BONPOCHI UTOrOBOro KOHTpPOns

- OUEHKa «0mJuYHO» BbICTaBmnsieTcs obydatoemycs, ecnv nonyveHo 6onee 81% npaBubHbBIX OTBETOB.
- OUEHKa «xopowoy - nony4eHo ot 71 go 80% npaBunbHbIX OTBETOB.

- oyeHKa «ydoesiemeopumesibHoy» - nony4veHo ot 61 no 70% npaBunbHbIX OTBETOB.

- OyeHKa «HeydoeremeopumersibHO» - Nony4yeHo meHee 60% NpaBUNbHbIX OTBETOB.
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NUCT PACCMOTPEHWUA U OQOBPEHUIA
®DoHA OLEHOYHbIX cpeacTB yyebHon aucunnnuubl 651.0.06 Beicwas matemaTtuka
B cocTtase OlMOM
Hanpasnexue nogrotosku 21.03.03 Neoaesuns n AUCTaHLUMOHHOE 30HAUPOBaHWe

1). PaccMoTpeH 1 ofo6peH B kayecTBe 6a30BOro BapuaHra:

a) Ha 3acegaHun obecneuvBaioleit npenogasaHune kadeapbl MaTtemMaTUyeckux U eCTeCTBEHHOHAay4HbIX
AVCUMNNWH;

npotokon Ne_74"_ ot 15 0¢._2021r. /

3aB. kaeapon, KaHA. 9KOH. HayK, AOLEHT T.KO. CtenaHoBa

6) Ha 3acenanun metoguyeckon kommuccun no Hanpaenenuo 21.03.03 MNeopgesans v AMCTaHUMOHHOE
3oHaupoBaHue npotokon Ne11 ot 15.06.2021.

MNpeacepnatens MKH — 21.03.03 Neoge3unn u AUCTaHUMOHHOIO 30HAWPOBAHUS,

KaHA. TeXH.HayK, AOUeHT O% JI.A. NpoHuHa

2) PaccMOTpeH 1 006peH BHEWHUM IKCNepTOM

[oueHT, kaHa. dus.-maT. Hayk, AoUeHT kadeapbl Bbicwen matematukv reOy BO OmITY

L M.B. MeHa3us
/
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U3MEHEHUA U OONOJNIHEHUA
K ¢poHAY OLleHOYHbIX CPeaACTB Y4eOHOW AUCLIMMIIUHBI
B coctaBe OINOIM 21.03.03 Neoage3us n gucTaHUMOHHOE 30HOUPOBaHUE

BenoomocTb nameHeHUM

Cpoxk OTmeTka
' 006 yTBepxaeHun/cornacoBaHny U3MeHeHUNn
C KOTOPOTO Homep n ocHoBHOE coepxaHue
BBOAUTCS N3MEHEHUST W/UNWN ONOSNHEHMWS MHULMaTop pykosoguTene OMON
N3MeHeHune N3MEHEHWS vinm

npeacegatens MKH
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U3MEHEHUA N OONONHEHUA
K pabo4en nporpaMmme QUCLIMNNUHBI

NPUNOXEHUE 10

B coctaBe OINOIM 21.03.03 Neopge3us n guCTaHLMOHHOE 30HAUPOBaHUEe

BenomMmocTb usamMeHeHuM

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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