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1. IlepeyeHb NJIAHHPYEMBIX Pe3y/1bTATOB 00y4eHHs MO JUCHMILIHHE, COOTHE CEHHBIX C
INIAHM PYEeMBIMH pPe3yJIbTATAMH 0CBOCHHs 00pa30BaTeIbHOM NPOr paMMBbI

B pe3ynbraTe ocBoeHUsT 00pa30oBaTEILHON MTPOTpaMMBbl 00YJarO IIMHACS JOJIKEH OBJIAJIETh

CIICAYIOIIMMU pE3yJibTaTaMU O6y‘IeHI/IH 10 OMCLUIIIIMHE.

Pe3ynbTaThl 06 ydeHUS

dopmupyemas
KOMITETEHIIHS (C
yKa3aHHEM KO/J1a)

[Ipumeuanue

3HaHus 1.0CHOBHBIE TPUHLIHITBI
OpraHu3aluu
CaMOCTOSTEILHOM pabOTHI
MIPU U3YYCHUU U CIIUATLITHHBI

OK-7: ciocoOHOCTBIO
K CaMOOpFaHI/ISaI_II/II/I )41
K CaM000Opa30BaHUIO

2. TEOPETUYECKIE OCHOBBI
JTMCIMIUIMH XUMUH, (DH3UKH,
MaTeMaTUKHA, MEXaHHUKH,
OHoJIornuu

OIIK-1:
CITOCOOHOCTHIO
HCIIOJIb30BaTh
COBPEMEHHBIC METOJIbI
XAMUH, GU3UKHA,
MaTeMaTHKH,
MEXaHUKH, OMOJIOTH U
Ha ypOBHE,
HEOOXOIUMOM JIJIsI
MPUOOPETEHHS HOBBIX
3HaHUM CUX
HCIOJIb30BAHUEM U
peleHus 3aad,

BO3HUKAIOLIM X ITPH
BBITOJHEHHUH
npodecCuoHaTbHBIX
GyHKUME 1 UMEIOLX
€CTECTBEHHOHAYIHOE
COZICpIKaHHE

3. reopeTnueckue ocHosl | OIIK-4:

(heHOMEHOJIOTUYECKUX, CIOCOGHOCTRIO
HUCIIOJIB30BAHU A

MaTEeMaTUYECKUX U
(heHOMEHOJIOTHYECKU X,

HCICHHDIX MaTeMaTH4eCKU X U

(anbTepHATHBHBIX) YU CIICHHBIX

MOJIETIEH. (aTpTEpHATUBHBIX)

MoJieel IiIs
OIIUCaHuA N
MPOTHO3UPOBAHU S
Pa3IMYHBIX SBJIICHU,
OCYILIECTBJIEHHUE UX
Ka4eCTBEHHOIO U
KOJIMYECTBEHHOIO




aHajin3a

VYMmeHus

1. camocTOsATENBHO U3YyYaTh
U aHAJIM3UPOBATh PELICHUS
KJIaCCUYECKUX 3a]a4

T CLIU T HBI

OK-7: ciocoGHOCTEIO
K CAMOOpTaHU3ALNHU U
K CaMO00Opa30BaHUIO

2. pemiaTh TUTIOBBIE yIeOHbBIE
3371241 TI0 OCHOBHBIM
paszenamMm MaTeMaTu ki 1
€CTECTBEHHOHAYYHBIX
TMCLUTIINH

OIIK-1:
CIIOCOOHOCTBIO
HCIO0JIb30BaTh
COBPEMEHHBIC METO/IBI
XUMHH, U3UKH,
MaTeMaTHKH,
MEXaHUKH, OMOJIOTHU
Ha ypOBHE,
HEOOXOAUMOM JUIS
MPUOOPETEHUST HOBBIX
3HAHUU CHX
HCIOJIL30BAHUEM U
penieHus 3aad,

BO3HUKAIOIM X PU
BBITOJIHEHUU
npodeccroHaIbHbIX
GbyHKIUN 1 UMEIOIIMX
€CTECTBEHHOHAYYHOE
coJiep>KaHue
3. IPUMEHSTH 3HAHUS OIIK-4:
0()eHOMEHOJIOTUYECKHU X, CIOCOOHOCTBIO
MaTeMaTHUYECKU X 1 W CTIOJIb30BAHUS
YHCIIEHHBIX (eHOMEHOTIOTHYECKH X,
(ampTEepHATUBHBIX) MOJICNIEH | MATEMATHYECKU X U
U1 OTIMCaHUS U YHCIIEHHBIX
MPOTHO3UPOBAHU S (ampTepHATUBHBIX)
Pa3TUYHBIX SBJICHUI Mojenen It
ONUCaHUs U
MPOTHO3UPOBAHUS
pa3IMYHBIX SBJIICHU,

OCYILECTBIICHUE UX
KaueCTBEHHOTO U
KOJINYE€CTBEHHOTO
aHaJIM3a

Brnanenus (HaBbIku /
OTIBIT JICATEILHOCTH )

1. HaBbIKaMu
CaMOCTOSATEIBHOM PaboThI
IPY PEIICHUHN ITPAKTUIECKIX
3a7a4 JUCLIUILIMHBI

OK-7: crtocoOHOCTBIO
K CaMOOpTaHHU3aIluu U
K caM000pa30BaHHIO

2 HaBBIKAMU PaOOTHI €
y4eOHOI1 IuTeparypoii,
OCHOBHOM TEPMHHOJIOTUEN U
MOHSITUIHBIM anmapaTom

OIIK-1:
CITOCOOHOCTBIO
HCIIOJIB30BaTh
COBPEMEHHBIC METOJIBI




0a30BBIX MATEMAaTUUECKU X U
CCTCCTBCHHOHAYYHBIX
JUCHUITIIMH

XAMUH, (PU3UKH,
MaTeMaTHKH,
MEXaHUKH, OMOJIOTHHI
Ha YpOBHE,
HEOOXOUMOM JIJISt
pUOOPETEHH S HOBBIX
3HaHUM CUX

UCIIOJIb30BAHUEM U

penieHus 3aaad,
BO3HHKAIOIIM X TTPU
BBITIOJTHEHUHN
npodecCuOHATBHBIX
GYHKIMH 1 MO X
€CTEeCTBEHHOHAYYHOE
coJiepKaHue

3. HaBbIKaMu ucrnonb3oBanusa | OTIK-4:

(heHOMEHOOTHYEC KU X, CIIOCOOHOCTHIO

MaTEeMAaTUUYECKH X U W CITOJTB30BAHUS

YU CJIEHHBIX (eHOMEHOJIOTHYECKH X,

(anmpTEepHATUBHBIX) MOJENIEH | MATEMaTUYECKU X U

JUTSL OTTMICAHUS U YUCJIICHHBIX

MPOTHO3UPOBAHUS (ampTepHATUBHBIX)

Pa3IMYHbBIX SIBJICHUH, Mojenen Jist

OCYHICCTBJICHUC UX
Ka4C€CTBCHHOI'O U
KOJIMYCCTBCHHOI'O aHaJin3a

ONMCaHUA U
IIPOTHO3UPOBAHUS
Pa3IUYHBIX SBJICHUM,

OCYHICCTBJICHUC UX
Ka4CCTBCHHOI'O 1
KOJIMYCCTBCHHOI'O
aHaJli3a




2. llesib 1 MeCTO IUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe IbHON MPOrpaMMbl

Jucnunnuaa «MaTtemaTri Ka» OTHOCUTCS K 0a30BOHYACTH.

Jucnurumaa n3ydaercs Ha 1-2 kypce B 1-4 cemectpax. TpeOGoBaHMs K BXOJHBIM 3HAHUSM U
YMEHUSM CTYAEHTAa — 3HAHHWE WIKOJBHOTO Kypca SJEeMEHTApHON MaTeMaTHKu U yMEHHE pellaTh
3a7a9n aJIre Opbl, TeOMETPHH, TPUTOHOMETPHH, HMETh TIOHATHE 00 dJIEMCHTAPHBIX (QYHKIUSIX U UX
rpadukax.

Lenu n3yyeHnss AMCUUILIUHBL: 00 yd€HUE CTYACHT OB OC HOBHBIM TIOHAT UM, MOJIOKE HUSIM U
METOAaM Kypca BEICTIIC MaT€MaTuKu, q)OpM HUPOBAaHNEC HABBIKOB PCHICHUA TCOPET MICCKUX U
MPAKTUICCKHUX 3aaa4, pa3BUT UC JIOTUICCKOTO MBIIIJICHUA , IIDUBUT € YMCHUA CaAMOCTOATCJIb HO M3YyUaTh
HA Y4 HYO JIUTE PaTypy [0 MaTeMaTHKe U €€ TPHII0KE HISIM.

J1Jist OCBOCHHM S TUCIMTUIMHBI HE0OX0IMMbI KOMIIETEHITUH, CPOPMUPOBAHHBIC B paMKaX U3 ydCHUS
CJICITYFO I X TUCITUTLINH :MH(QOPMATHKA, TEOPUS BEPOSITHOSATSH M MaTeMaTHYeCKasi CTaTHCTHKA,
du3nKa, XMMHUSI, MEXaHHUKA, MaTepUaIOBeIeHUE U Jp.

3. Conep:xkanue padoueii mporpaMmbl (00beM AUCHUAILTMHBI, THIBI U BUAbI y4e OHbIX
3aHATHH, y4eOHO-MeToquYeCKOoe 00ecneYeHre CaMOCTOATeIbHOM PadoThI
00yuaro mmMxcs)
Copeprxanue paboueit mporpammsl npeacrasieHo B [Ipunoxxenun Ne 1.
4. DoHA OLIEHOYHBIX CPeCTB MO AUCHUILIAHE
4.1. Ilepe4yeHb KOMIIETe HIIUH € YKa3aHHEM 3TaNoOB UX ()OPMUPOBAHMS B NpoLiecce OCBOEeHUS
oOpa3zoBareJibHOI MporpamMmMbl. OnucaHue NMoKa3aresjie 1 KpuTepueB Ole HUBAHUS

KOMIIeTe HIIMH HA PA3THIHBIX dTanax ux (l)OpMHpOBaHI/IH, ONMMCaHMe INIKaJ OICHUBAHUSA

Kon u dopmysnupoBka kommeTeHIInHOK-7: ClTOCOOHOCTRIO K CAMOOPTaHU3aAIMH U K
camMo00pa30BaHUIO

Ortan [Tnanupyemslie Kpurepun ornennBanus pe3yiabTaToB 00yueHUsI
(YpoBeHB) pe3yabTaThl 2 («He 3 5
OCBOCHHUS oOyueHust ynoBieTBop | («YmoBaetBop | 4 («Xopotioy)

(«OTmuyHOY)
KOMIIETEH (mokazarenu UTEIBLHOY) UTEIBHOY)
109701 TOCTHXKEHUS
3aJJaHHOTO
ozl;g:xg He 3auteno He 3auteno 3ayTeHo 3auTeHo
KOMIIETEHITUI )
[lepBb1it 3HaTh: OtcyrcrBue | YacTuunble IlomHsle IlonHsle 1
aTan OCHOBHBIE 3HaHUHN 3HaHMUS 110 YyeTKue, HO YeTKue
(YpOBEHB) | MPUHILIMIIBI TeMe coJepxKalme 3HAHMUSA 110
OpraHu3alu JUCLUIIMHBI, | OTJEJIbHbIE TeMe
CaMOCTOSITEIbHO MOJIydeHHBIE B | MPOOEIBI T CIIUATLIHBI
i paboThI IpH pe3ynbraTe 3HaHUA 10 ,
U3y4eHUHU caMoCTosITeNb | TeMe MOJIy4YEHHbIE
T CIUTLITMHbI HOTO ee T CIUTLIAHBI, B pe3ynbTaTe
U3y4YCHUS IIOJIy4YEHHBIE B CaMOCTOATEN
pe3ynbrare BHOTO €€
CaMOCTOSTENBHO | U3YUEHUS
IO €€ U3y4EHUS




Bropoii  [YMeThb: OrcyrctBue | ®parmenrapn | B ueioM | Chopmuposa

aTaI CAMOCTOATCIIBHO | ymeHUi 13 YMEHHUS | yCIICIHbIE, HO | HHOE YMEHUE
(ypoBenp) [13Y1aTb H caMoCTOsATeNlb | coziepiKaliye CaMOCTOSTEN
QHAITN3UPOBATH
HOTO pEIICHHS | OTJCIbHBIC BHO peIaTh
[peTICHHS 5
TACCHYEC KX 3a7a4 1o | mpoOebI 33724l 10
ranau IpernoaaBaeMo | yMCHHS nperojaBae
TV LTV LT HBI. W IMCIUTUIMHE | CAaMOCTOSITEIIBHO | MO
pemiath 3a7a4yu | JUCIUIUIMHE
1o
MpenoaBaeMon
JTMCIHUILIMHE
TUH JaaeThb TCYTCTBH EJIOM MEIIHBI
Tpe Baane OtcyrcrBue | B nenom B nesno Ve e
STall HaBBIKAMH BJIAICHUU YCHCIIHBIC, HO | yeremmHbie, HO BJIAJICHUS
(YpOBEHB) | CAaMOCTOSITEIIEHO He coJiepKanme HaBBIKAMH
i paboThI TIpH CHCTEMATHHCS | etbHbIe CaMOCTOSITEN
p p KHE BJIQJICHUS a .
peleHnu HABBIKAMI po0Oesb bHOM palboTHI
MMPaKTHYCCKU X CaMOCTOSTEIDb BJIaACHU A
3a1a4 HOW paboTHI HaBbIKAMU
JIMCIIMTUTHBI CaMOCTOSITEIIBHO
i paboTHI

Kon u popmynuposka komrnereHunnOIIK-1: cnocoOHOCTHIO HCITONB30BATh COBPEMEHHbBIE METO/IBI
XUMUH, (PU3UKU, MATEeMaTHKH,MEXaHUKH, OMOJIOTUH Ha YPOBHE, HEOOXOAMMOM ISl IPUOOpETEHUS
HOBBIX 3HAHUM C UX UCIIOJIb30BAHUEM U PEIICHUS 33]1a4, BO3HUKAIO IIMX MPU BBITIOJIHEHU T
npodeccuoHanbHBIX (QYHKIUH U UMEIONMX €CTECTBEHHOHAYYHOE CO/IepiKaHue.

Oran [Tnanupyembie Kpurepun oreHrBaHus pe3ybTaToOB 00 ydeHUS
(YpoBeHB) pe3yNnbTaThl
OCBOCHMUS oOyueHus
KOMIIETEHLIM | (TOKa3aTenu 2 («He 3 5
u JIOCTHKEHU S 4
yIOBIETBOPUT | («YI0OBIETBOPUTE («Otnuy
3aJJaHHOTO («Xopo1o»)
€IIBHOY) JTEHOY) HO)
YPOBHS
OCBOCHHS
KOMITETCHITHH )
[epBorit 3HaTh ®parmentapn | Henmomnsbie Cdopmupos | Chopmup
aTal TEOPETHUYECKUE | bIE MpE/ICTaBIEHUS O | aHHBIE, HO OBaHHBIE
(ypoBeHB) OCHOBBI MPEJICTaBIEHU | TEOPETUYECKUX coJepKauM | cCUCTEMAr
T CIUTIIH 10 OCHOBAax € OTAETbHBIE | MYECKUE
XUMUH, TEOPETUYECKH | JAUCIHIUNH poOenbl MpecTaB
dr3uKH, X OCHOBaXx XUMUH, QPA3UKH, MPEJCTABJICH | JIEHUS O
MaTeMaTUKH, T CIUTLIH MaTeMaTUKH, us o TEOpeTHY
MEXaHUKH, XUMUH, MEXaHUKH, TEOPETUYECK | eCKUX
ounosioruun bu3mKH, Oonosoruu X OCHOBAaX | OCHOBAax
MaTeMaTUKH, JUCIHUIIIAH | AUCIUILIT
MEXaHUKH, XUMUH, UH
Omosoruu du3nkm, XAUMUH,
MaTeMaTUKu | QU3HKH,




, MEXaHUKU, | MaTeMaTH
OMoJIOTUH KU,
MEXaHUK
u,
ouonoru
"
Bropoit VYMmerb pemath | @parmentapn | B nenom B uenom Cdopmup
JTan TUIIOBBIE bI€ YMEHUS YCIEIIHOE, HO HE | YCHEILHOE, OBaHHOE
(ypoBeHB) yueOHbIE pemaTb CHUCTEMaTU4YEeCKOE | HO YMEHHUE,
3aJa4M 10 TUIIOBBIE yYMEHHUE pelaTh coJeprKallee | peuarb
OCHOBHBIM y4aeOHbIe TUIIOBBIE OTJIeJIbHBIE | THUIIOBBIE
paznenam 3aJ1a4d 110 ydeOHBIC 33/1a4u | TPOOEIIBI yueOHbIE
MaTe€MaTUKU U | OCHOBHBIM 110 OCHOBHBIM yMEHUE 3ajaun
€CTECTBEHHOHA | paszesam pazzaenam pelaTh o
YUHBIX MaTeMaTUKd U | MaTeMaTHUKH U TUTIOBBIE OCHOBHBI
TUCLUIIINH €CTECTBEHHOHA | €CTECTBEHHOHAYY | ydeOHbIE M
YIHBIX HBIX IMCUMIUIMH | 337a4H 10 pazzaenam
TUCIUTLIH OCHOBHBIM MaTeMaTu
paszaenam KJ U
MaTeMaTUKU | €CTECTBE
u HHOHAay4
€CTECTBEHHO | HBIX
Hay4HBIX JUCIIUTLIT
JUCIHUIUIMH | UH
Tperuii Bnaners ®parmenTapHo | B nenom B nenom VYenemHo
aTan HaBBIKAMU € BJaJieHue yCIIEIIHOE, HO HE | YCHEIHOE, eu
(YpoBeHB) paboTsl ¢ HaBBIKAMU CHUCTEMATUUYECKOE | HO CHUCTEMAT
yueOHOMI paboThI ¢ IIPUMEHEHHE coJieprKallee | MYeCcKoe
JIUTEPATYPOH, yaeOHOM HaBbIKAMH OT/ICJIbHBIE | MPUMEHE
OCHOBHOM auTeparypoi, | paboTel ¢ po0Oesb HUE
TEPMHUHOJIOTUEN | OCHOBHOU y4ueOHOMI IIPUMEHECHNUE | HaBBIKOB
U TIOHATUMHBIM | TEPMUHOJIOTHE | TUTEPATYPOH, HaBBIKAMU HaBbIKaM
anmapaTom nu OCHOBHOM paboThI ¢ U paboTHI
0a30BbIX HNOHATUHHBIM | TEPMUHOJIOTUEN U | yueOHOMH c
MaTeMaTUYeCKH | ammapaTrom MOHSATUHHBIM TUTEPaTypo | ydeOHOI
XU 0a30BbIX anmnapaTom W, OCHOBHOM | JIUTEpATy
€CTECTBEHHOHA | MaTeMaTH4ecK | 0a30BBIX TEPMHUHOJIOT | POW,
YUHBIX UX U MaTeMaTUYeCKUX | uei u OCHOBHO
TUACUUILIAH €CTECTBEHHOHA | U MOHATUMHBL | 1
YIHBIX €CTECTBEHHOHAy4d | M TEPMHHO
JUCUHIUIMH HBIX JUCUUIUIMH | almapaToM | JIOTHEH U
0a30BBIX MOHSATH ]
MareMaThuue | HBIM
CKUX U amnmaparo
€CTECTBEHHO | M
Hay4HBIX 0a30BbIX
JUCUMIUIMH | MareMaTtu
YECKUX U
€CTEeCTBE
HHOHAay4
HBIX

U CIIATLI




HH

Kon u popmynuposka OITK-4: ciocoOHOCTBIO HCTIONB30BaHUS (DEHOMEHOIOTHYECKU X,

MAaTEMAaTU4YCCKU X U YN CIICHHBIX (aJIBTepHaTI/IBHBIX) MOI[GJIGfI AJI1 OMUCAaHUA U TPOTHO3UPOBAHU A

PA3IUYHBIX HBHCHHﬁ, OCYHICCTBJICHUEC UX KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O aHAJIM3a

Otan [Tnanupyemslie Kputepun orneHrBaHus pe3ylnbTaToB 00 ydeHHS
(ypoBeHbB) pe3yabTaThI
OCBOCHHUS oOyueHus
KOMIIETEHIIN (mokazarenu 2 («He 3 5
u IIOCTHKEHU S 4
YAOBJETBOPUT | («Y10BJIETBOPUTE («Otnuy
3aJIaHHOTO («Xopo1o»)
€JIBLHOY) JTLHOY) HO»)
YPOBHS
OCBOCHHS
KOMITETCHITHH )
IlepBp1it 3HaTh ®parmentapH | Henonnsle Cdopmupos | Chopmup
JTan TEeopeTHyecKue | bie MpeICTaBICHUS aHHBIE, HO OBaHHbIE
(YpoBEHB) OCHOBBI IIPEACTABICHU | OTCOPETUYECKUX | COIEpKalM | cucTeMar
(deHomeHONOTH | 5 OCHOBax € OTAETbHBIE | MUECKUE
YEeCKU X, OTEOpEeTHUYECK | (eHOMEHOJOrHYe | MPOOesbI MpeacTaB
MaTeMaTUYECKH | UX OCHOBAxX CKHX, MIpE/CTaBJIEH | JEHUS
X ¥ YACIEHHBIX | ()eHOMEHOJIOTH | MaTeMaTH4YeCKUuX | Ui 0TEOpeTH
(ampTepHATUBH | YECKHUX, Y YHCIICHHBIX OTEOPETUYEC | YECKUX
bIX) MOJIEJIEH. MaTeMaTuyecK | (alIbTEpHATUBHBIX | KHX OCHOBAaX | OCHOBaX
UX U ) MOJIENeH. (dbeHoMeHoJ10 | (heHOMEH
YHCIIEHHBIX THYECKU X, OJIOTHYEC
(ampTepHATHBH MaTeMaThue | KX,
BIX) MOJIEJIEH. CKHX U MaTeMaTu
YHUCIICHHBIX | YECKUX U
(anmpTEepHATH | YHCIICHH
BHBIX) BIX
MOJICJIEH. (anmpTepH
aTUBHBIX)
MoOee.
Bropoit YMmerh ®parmentapa | B nenom B nenom Cdopmup
JTan MPUMEHSATh bIC YMEHUS B YCIIEIIHOE, HO HE | YCHEIHOE, OBaHHOE
(YpOBEHB) 3HAHUS UCIIOJIB30BAHU | CUCTEMAaTHYECKOE | HO yYMEHUE
0()EHOMEHOJIOT | U IPUMEHATh | MCIOJIb30BAHUE cojJieprKalliee | UCIO0JIb30
HMYECKHX, 3HAHUs MPUMEHSATh OTJENIbHBIE | BaThIPH
MaTeMaTU4eCKl | OHOMEHOJOT | 3HAHUS poOeITbI MEHSTh
X ¥l YACIICHHBIX | WYCCKHUX, O(eHOMEHOJIOTUY | HCMOJIb30Ba | 3HAHUSA
(ampTepHATUBH | MaTeMaTHYecK | €CKHUX, HUE odeHOME
BIX) MOJIEN eI uX 1 MaTeMAaTUYECKUX | IPUMEHSATh | HOJIOTHUYE
TUTSL ONMCAHUS U | YMCIIEHHBIX Y Y CIICHHBIX 3HAHUS CKHX,
MIPOTHO3UPOBAH | (aJbTepHATUBH | (AIBTEPHATUBHBIX | OSHOMEHOJ | MaTeMaTu
WS Pa3IMUHBIX | BIX) MOJENEH | ) MoJenei as OTMYECKUX, | YECKUX U
ABJICHUH JUIS OTIMICAaHUsl | OMMCAHUA U MaTeMaTuye | YMCIIEHH
u MPOTHO3UPOBAHUS | CKUX U BIX
IPOTHO3UPOBA | pa3IMYHbBIX YHUCIICHHBIX | (ambTepH
HUS SIBJICHUM (anpTepHATH | aTUBHBIX)
pa3NUYHbBIX BHBIX) MoJeneit
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SIBJICHU U MoJeaei U1
Ut OITM CaHU sl
OlMCAaHUA U | U
IIPOTHO3UPO | IMPOTHO3HU
BaHUA poBaHus
pa3IUYHBIX | pa3Iu4H
SIBIICHU U BIX
SIBJICHU M
Tperuii Braners ®parmenTapHo | B nenom B nenom Ycnenmno
STall HAaBbIKAMU € BIIQJICHUE YCIICIIHOE, HO HE | YCIIEIIHOE, eH
(ypoBeHb)  |[HABBIKAMH HaBbIKaMH CHUCTEMAaTUYECKOE | HO cucreMar
MCIIOJIb30BAHUSA | HaBBIKAMU IIPUMEHEHHUE coliepKallee | MIECKoe
(peHOMEHOIOTHYE | MCMONB30BAHM | HABBIKOB OTACIIBbHBIC OpUMECHE
CKHX, s HACIOJIb30BAHUSA poOeITbI HUE
MaTEeMaTUYCCKU X | heHOMEHOJIOTH | ()eHOMEHOJIOTHYE | MPUMEHEHHE | HaBBIKOB
A YACIICHHBIX YECKU X, CKHUX, HaBBIKOB HUCII0JIB30
(aJIbTEPHATUBHBIX| MaTeMaTHYECK | MaTEMATHUYECKUX | MCIOJIB30BA | BaHMS
) MOJIeTIeH TSt UX U M YHCJICHHBIX HUSA (dheHOMEH
OIUCaHUs U YU CIECHHBIX (ampTepHATUBHBIX | (EHOMEHOJO | OJOTHYEC
[IPOrHO3UPOBAHUS| (aJbTEpHATUBH | ) MOJENEH IS THYECKU X, KUX,
Pa3sINMYIHBbIX BIX) MOJCIIEH OIHMCAaHUA U MareMaTude | mMareMaru
SIBJICHU, JUIsI ONMCAaHWsA | MPOTHO3UPOBAHUS | CKUX U YECKU X U
OCYIICCTBJICHUC | H pa3sIMYHBIX YUCJIICHHBIX | YHUCJICHH
MX KAUCCTBCHHOTO| MPOTHO3UPOBA | SIBIICHU, (ampTepHATH | BIX
1 HUS OCYILIECTBJIEHUE BHBIX) (anmpTepH
KOJIMYCCTBCHHOIO| pa3InYHbBIX ux MoJienen ATUBHBIX)
aHaIM3a SABJICHUH, Ka4eCTBEHHOIO U | 1A Mozenen
OCYIIECTBICHU | KOJIUYECTBEHHOIO | OIMMUCAHUS U | JJIA
€ ux a”Haimsa IIPOTHO3UPO | ONHUCAHUA
Ka4eCTBEHHOIO BaHUA 5
51 pa3InYHBIX | IIPOTHO3U
KOJINYECTBEHH SIBJICHUU, poBaHusA
Oro aHajIM3a OCYILIECTBJIE | pa3iIuyYH
HUE UX BIX
KaueCTBEHHO | SIBIICHUMH,
o u OCYILIECT
KOJIMYECTBE | BIECHUE
HHOTO AX
aHanusa Ka4yecTBe
HHOIO U
KOJINYECT
BEHHOTIO
aHajansa

[Toka3zarenu cpopMUPOBAHHOCTH KOMIIECTCHITUH

Kputepusimu orieHUBaHUS SIBJISIOTCS Oaluibl, KOTOPbIE BBICTABIISIOTCS IpENojaBareeM 3a
BUJIBl JICATETIBHOCTH (OLICHOYHBIE CpEACTBA) IO HUTOraM H3ydeHHs Mopayned (pa3zaesnoB
JUCLUIIIMHBI ), IEPEUUCICHHBIX B PEUTUHI-IIaHE TUCLUMIUIMHBI (0715 9K3aMeHa : TEKYILA KOHTPOJIb
— MakcuMyM 40 OasIoB; pyOeKHBIM KOHTPOJIb — MakcUMyM 30 0aJToB, TOOIIPUTENbHBIC OAJIITBI —
MakcuMyM 10; Ona 3auema: TeKyumii KOHTPOJIb — MakcuMyM 50 OaysioB; pyOeKHBIM KOHTPOJIb —
MakcuMyM 50 6au10B, MOOMIPUTEIbHBIE OalIbl — MakcuMyM 10).

[Ikanb! olleHUBAHUS:
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(052 ox3amena:
oT 45 10 59 6amIoB — «yIOBJIETBOPUTEIBLHO;
oT 60 10 79 6aI0B — «XOPOLLIO»;
oT 80 6aIoB — «OTIUYHON.

014 3auema:

3ayTeHo — oT 60 1o 110 peliTuHroBHIX OasIOB (BKItOUYas 10 Moo mpUTENbHBIX O0aIoB),
He 3a4TeHO — 0T 0 710 59 peHTHHTOBBIX OAILIOB).

4.2. Tunosbie KOHTPOJIbHBIC 3aJaHUS WJIN UHBIC MaTE€pHaJbl, H606X0)II/IMI>IC AJIA OIC HKH

3HAHMIA, YMe HMii, HABBIKOB M ONbITA /IeSITeJIbHOCTH, XapPaKT e PU3y 10 LIMX 3TANbI

(¢ opMupoBaHMsI KOMIIETEeHIMI B IIpoLiecce OCBOeHHsI 00Pa30BaTeJIbHOM NPOTPaMMBl.

MeToanueckue MaTe puaJibl, ONpe/ieJisiionme Npoueaypbl Ole HUBAHUS 3HAHU I, yMe HU,
HABBIKOB U ONBITA eI TeJIbHOCTH, XapaKTe pu3Y 10X 3Tanbl ¢opMupoBaHU

KOMIIe Te HITUi
OTanel PesynbraThl 00yueHus KommereHnms OneHouHbIC
OCBOCHUS cpencTBa
1-i1 sTan 1.0OCHOBHBIE TPUHITUTIBI OK-7: ciocobHOCTRIO K | HAMBUAYATbHBIN,
OpraHu3aluu CaMOOpraHM3allui U K | TPyNIoBOH
3HaHus CaMOCTOATEIBHOM PabOTHI caM000pa30BaHUIO OTIPOC,TPAKTUUECKUE

IIpyu U3Yy4CHUU JUCHUITIINHBI

3a/1aHUS
KOHTpOJIbHAs paboTa

2. TEOPETHUYECKIE OCHOBBI
JUCIUTUIMH XUMUHU, DU3UKH,
MaTeMaTHKHA, MEXaHUKH,
Onooruu

OIIK-1: cnocoOHOCTEIO
HCIIOJIL30BaTh
COBPEMEHHBIEC METO/IbI
XUMUH, PU3UKH,
MaTeMaTHKH,
MEXaHUKH, OMOJIOTHHI
Ha ypOBHE,
HEOOXOIUMOM JIJIS
MPUOOPETEHHS HOBBIX
3HAHUM CHX
HCIOJIL30BAHUEM U
pelIeHus 3a1a4,
BO3HHKAIOIIM X TTPU
BBIIIOJIHEHUH
npodeCcCuOHATBLHBIX
GYHKIMH 1 UMEIOX
€CTECTBCHHOHAYYIHOE
coJiep>KaHue

NupuBunyanbHbIi,
IpYIIIOBOU
OIIPOC,IPAKTUYECKUE
3aJaHus
KOHTpOJIbHAs paboTa

3. TEOPETUYECKUE
OCHOBBI
(eHOMEHOIOTHUECKHUX,
MaTEeMaTHYECKUX U
YUCICHHBIX
(anbTepHATUBHBIX)
MOJIEIIEH.

OIIK-4: cnocoOHOCTBIO
HCIOJIL30BAHUS
(eHOMEHOJIOTHYECKH X,
MAaTeMaTHYECKU X U
YUCIIEHHBIX
(aTpTEpHATUBHBIX)
MOJIeJIeH 171 OTIMCaHUs
Y TIPOTHO3HPOBAHUS
pa3IMYHbIX SABJICHUH,
OCYIIECTBIICHUE UX
Ka4yeCTBEHHOTO 1

NunuBuayansHbIN,
TpYIIIOBOU
OIIPOC,IPAKTUYECKUE
3aJjaHus
KOHTpOJIbHAs paboTa
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KOJIMYECTBECHHOI'O
aHaJin3a

2-1i Tan 1. CaMOCTOSATETHHO N3ydaTh OK-7: ctocobHOCTRIO K | IHIUBUAYaTbHBIH,
1 AHATM3MPOBATH pellenus | CAMOOPraHH3aliH H K IpYIIIOBOU
YMeHus camMo00pa30BaHUIO OTIPOC,TPAKTUYECKUE
KJIACCUUYCCKUX 3a]1a4
3a1aHUS
AUCLHILIMHEBL KOHTpOJIbHAs paboTa
2. peniaTh TUIIOBBIC OIIK-1: cocobHocThIO | MHAMBUAYATBHBIN,
ydeOHBIE 321241 110 HCIIOJIb30BaTh TP YIIIOBOM
OCHOBHBIM paz/iesiam COBPEMEHHBIC METO/IBI | OMPOC,TPAKTHICCKHIE
MaTeMaTHKHA U XAMHH, (PU3UKH, 3a1aHUS
€CTECTBEHHOHAYYHBIX MaTeMaTHKH, KOHTpOIIbHAs paboTa
JUCIUATIINH MEXaHHUKH, OMOJIOTHHI
Ha ypOBHE,
HEOOXOAUMOM JIJIst
prUOOpETEeHH s HOBBIX
3HAHUM CHX
HCIIOJIE30BAHUEM U
pelieHus 3aaa4,
BO3HHKAIOIIM X TTPU
BBITIOJIHEHUH
npodeCcCuOHaTbHBIX
GyHKIUH 1 UMEIOIMX
€CTECTBEHHOHAYYHOE
coJiep)KaHue
3. MPUMEHSATH 3HAHUS OIIK-4: cocobHOoCcThIO | MHAMBUAYATBHBIN,
0()CHOMEHOJIOTUUYECKU X, HCIIOJIE30BAHUS TP YIIIIOBOM
MaTEeMaTUYECKU X U (eHOMEHOJIOTHYECKU X, | OMPOC,TPAKTHICCKHE
YU CIICHHBIX MaTeMaTHYECKU X U 3aIaHUS
(anbTEpHATUBHBIX) MOJENIEH | YHMCIECHHBIX KOHTpOJIbHAs paboTa
JUTSI OTUCAHUS U (aTpTEpHATHBHBIX)
MPOTHO3UPOBAHUS MOJCIICH JUIS O CAHUS
Pa3IMYHBIX SBICHUN Y TIPOTHO3HPOBAHUS
pa3IMYHBIX SABJICHUI,
OCYIIECTBIICHUE UX
Ka4eCTBCHHOIO M
KOJIMYSCTBECHHOTO
aHajau3a
3-1i Tan 1. HaBBIKAMHU OK-7: ciocobHoCTBIO K | IHAUBU YA IbHBIH,
CaMOCTOSTENBHOH PaboTEI CaMOOpraHM3allui U K | TPYIIOBOM OIpoc,
Bianers caM000pa30BaHUIO KCP, sx3amen
MIpU peICHUH
HaBBIKAMH

MPaKTUYECKU X 3a/1a4
IUCIUAILINHBI

2 HaBBIKAMHU PabOTHI C
y4eOHOI JIUTEepaTypoH,
OCHOBHOM TEPMHHOJIOTUEN U
MOHATUWHBIM alapaTom
0a30BbIX MaTEMaTHUYECKU X U

OIIK-1: cnocoOHOCTEIO
HCIIOJIB30BaTh
COBPEMEHHBIE METO/IbI
XUMWH, (PU3UKH,
MaTEMAaTHKH,

Wn By tyanbHbIH,
TPYIIIOBOU OIPOC,
KCP, sx3amen
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C€CTCCTBCHHOHAYYHBIX
JUCIHUIIIMH

MEXaHUKH, OMOJIO0THHI
Ha ypOBHE,
HEOOXOAUMOM IS
MPUOOPETEHHST HOBBIX
3HAHUM CHX
HCIOJIL30BAHUEM U
pelIeHus 3a1a4,
BO3HHKAIOIIM X TTPU
BBIIIOJIHEHUH
npodeCcCuOHATBLHBIX
GYHKIMH 1 UMEIOLX
€CTECTBCHHOHAYYHOE
coJiepKaHue

3. HaBBIKAMU
WCITOJTB30BAHUS
(eHOMEHOJIOTHYECKU X,
MaTeMaTUYECKU X U
YUCJICHHBIX
(ampTEpHATUBHBIX) MOACTICH
TUTSL OTTUCAHUS U
MPOTHO3HPOBAHUS
Pa3TUYHBIX SIBIICHUH,
OCYIICCTBIICHUE UX
Ka4eCTBEHHOTO U
KOJIMYECTBEHHOTO aHaN3a

OIIK-4: ctocoGHOCTBIO
WCITOJTB30BAHUS
(eHOMEHOJIOTHYECKU X,
MaTeMaTUYECKH X U
YUCJICHHBIX
(aTpTEpHATHUBHBIX)
MOJEJEN ISl O CaHUS
Y TIPOTHO3HPOBAHUS
Pa3TUYHBIX SIBJICHUH,
OCYIIECTBIICHUE HX
Ka4eCTBEHHOTO U
KOJTMYECTBEHHOTO
aHaJIN3a

NunuBunyansHbIi,
TpYIIIOBOH OIpOC,
KCP, sx3amen
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4.3. Peiitmunz-nnan oucuuniunvl
PeiiTuHr—11aH MU CIMIIIIMHBI TPEACTABIICH B IPUJIOKEHUH 2.

JK3aMeHAMOHHbIE GHIeTHI”
OK3aMeH M 3a4eT  SABJISETCS OLICHOYHBIM CpPEACTBOM [UIl BCEX JTAllOB OCBOEHHUS
KOMIIETEHLIU .
CrpykTypa 5K3aMEHallMOHHOTO OMJIeTa:0MJIET COCTOUT U3 ABYX BOIPOCOB, U OJHOW 3aJauH.
[IpumepHbIe BOIIPOCHI 11 SK3aMeHa:

BO]’[pOC])I K 3a4YeTaM M IK3aMC¢HaM.

1 cemectp.

1. exaproBa cucrema koopauHat. KooparHaThl TOYKM HA INIOCKOCTH U B IPOCTPAHCTBE.
Paccrosuue mexy 1Bymst Toukamu. [lonspHble, HIHIIMHIpHYECKHE U chepruyecKiue KOOp JUHATHI.
YpaBHEHUE IMHNUN Ha IIJIOCKOCTHU U B IIPOCTPAHCTBE.

2. PaznuuHble BUABI ypaBHEHUS MIPSAMOM Ha IUIOCKOCTH. B3auMHOE pacnoyioKeHne JBYX MPSAMBIX:
NapajIeIbHOCTh NEPIEHANKYIAPHOCTD, YIOJI MEKAY ABYMsI IPAMBIMU. PaccTosiHME OT TOUKH 10
PSIMOA.

3. YpaBHEHHUE OKPYKHOCTH B JIEKAPTOBBIX M MOJISIPHBIX KOOPJIXHATAX.

4. KaHoHHMYECKOE ypaBHEHMS DJUIAIICA B IEKAPTOBBIX KOOP IMHATAX. DKCLIEHTPUCUTET U
JUPEKTPUCHI SJUIMIICA.

5. YpaBHeHUE 3JUMIICa B TOJIIPHBIX KOOPAMHATAX.

6. KanoHnueckoe ypaBHEHUs TUIIEPOOIIBI B IEKAPTOBBIX KOOPAWHATAX. D KCIICHTPUCHUTET,
JUPEKTPUCHI U ACUMIITOTHI AJLJIUIICA.

7. YpaBHeHUE TUIIEPOOIIBI B TTOJISIPHBIX KOOPAUHATAX.

8. Kanonunueckoe ypaBHeHHs 11apaloJbl B JEKAPTOBBIX U MOJSPHBIX KOOPAMHATAX.

9. IlpeoOpazoBaHue AEKaPTOBBIX KOOPAWHAT MPH MapaJJIEIbHOM IEPEHOCE OCEH U ITPU TOBOPOTE
OTHOCHUTENIBHO Hayaja KOOpAUHaT.

10. YnpoueHue ypaBHEHUN KPUBOW BTOPOTO NOPAKA, HE COAEPIKAIIMX IPOU3BEACHHUS XY.

11. YopoueHue ypaBHEHUN KpUBOW BTOPOTO MOPsAKA B 00ILEM cydae.

12. Bekrops! 1 onepanuu HaJ HUMUA. KoJMHEapHOCTh M KOMITJIaHAPHOCTh BEKTOPOB. JInHeiHas
3aBMCUMOCTb U HE3aBHCUMOCTb BEKTOPOB, UX CBOMCTBA. CKaIspHOE POU3BEIECHUE BEKTOPOB U €T0
BbIpaKEHUE Yepe3 KOOPIUHATHI BEKTOPOB.

13. BexropHO€E NIpOM3BEIEHUE BEKTOPOB, OIIPEIEICHUE U BBIPAXKEHNUE YEPE3 KOOPIUHATHI BEKTOPOB.
[Inomans TpeyronbHUKA, IOCTPOEHHOIO HA IBYX BEKTOPAX.

14. CMellanHOE TPOU3BENCHUE BEKTOPOB. OnpeielieHUe U BBIYMCICHUE YePE3 KOO pIMHATHI
BekTopoB. KommianapHocTs BekropoB. O0beM napasuieneninesia, IoCTPOSHHOIo Ha TPeX
BEKTOpaXx.

15. ITnockocTh B ipocTpaHcTBE. Pa3znuynbie BUIbl YPABHEHUM TJIOCKOCTH B MPOCTPAHCTBE
(HOpMaJIbHOE, Yepe3 TPU TOUYKH, Yepe3 TOUKY MapalljielbHO BEKTOpY U Jip). Bzaumuoe
PacCIIONIOKEHHE MIIOCKOCTEN : COBIIA/ICHUE, TAPAIIIEIIBHOCTD, IEPIIEH MKYIIIPHOCTD, YIOJI MEXK Y
TIJIOCKOCTSIMH ).

16. IIpsimasi B mpoCTpaHCTBE: HAIPABJISIIOIIMI BEKTOpP M KAHOHMYECKOE YPAaBHEHUE,
IIapaMeTPUYECKOE YpaBHEHHUE, IIPsAMas KaK IEpPEeceYeHre IBYX IJIOCKocTel. B3anmuoe
PacIoJIOKEHUE NMPSIMBIX B IPOCTPAHCTBE.
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17. PaccTostHuE OT TOYKHM JI0 MIJIOCKOCTH. PaccTosHue OT mpsAMOM 110 IIOCKOCTH. PaccTosiHue
MEXIY ABYMS MPSAMBIMH (IIApaICIbHBIMU U CKPELMBAIOLIMUCS).

18. Ilpocreiinime ypaBHEHHS IOBEPXHOCTEW BTOPOTO NOPSAIKA : IUIMHIPUYECKAs [IOBEPXHOCTb,
MOBEPXHOCTHU BpalleHus, runepOonnueckuii napadonouna. Kanonnueckue ypaBHEHUS U TTPUHITUIT
IIOCTPOEHHUS.

19. Marpuust u onpeaenuten. OCHOBHBIE onpeeneHus. [IeiicTBIS Hal MaTpUIIaMU: YMHOKEHHUE
Ha YU CJO, CI0KEHUE U YMHOKEHNE MaTpULl. TpaHCIIOHMPOBAHME MATPHILBI.

20. OnpenenuTenay BTOPOro U TPETHETro MopsakoB. OmpeaenuTenu 1000ro mopsika; uX CBONCTBA U
BblUMCIIeHnEe. MUHOpPBI. AnireOpanyeckue JonoaHeHus. Pa3noxkeHune onpeaenuTens o 3JieMeHTaM
CTPOKH (CTOJIOIA).

21. Marpuna, obpatHas K JaHHOH; ee Bbruncienue. [lonstue o panre matpunbl. Teopema o panre
MaTpULIbL.

22. CucreMsl JIMHEWHBIX areOpanyecku X ypaBHeHu. Metossl pemenus CJIAY : Mmeroa oOpaTHOM
Marpullbl, npasuiio Kpamepa, meton ['aycca. Kpurepuii COBMECTHOCTH CHCTEMBI JIMHEWHBIX
YPaBHEHU .

2 cemecTp.

1. Onpenenenue QPyHKIIUHA OHOMN MEPEMEHHON. DJIEMEHTApHBIC (PYHKITUU U UX TPpaQuKy.

2. Ilpenen nocnenoBarenbHOCTH.OCHOBHBIE TEOPEMBI O ITOCIEI0BATENbHOCTIX. buHOM HbloTOHA.
Yucno e.

3. Harypanwnsriit norapu M. DkcrionenTta. ['mnepoonmyeckue dyHkiuu. COOTHOMCHUS MEXTY
runepooInyeckuMu (yH KIUSIMHU.

4. Ipenen ¢pynkuu. beckoHeuno Manbie 1 6eckoHeuHO Oonbime GyHKIHH. OCHOBHBIE TEOPEMBI O
npeaenax ¢yHkui. [Ipenen ¢pyakiuum sinx/xnpux —0.

5. HenpepsiBHOCTB (hyHKIIMU B TouKe. Touku paspsiBa ¢pyHkunu. HernpepbIBHOCTD GYHKIHUH HA
otpeske. Hekotopbie BaxkHbIe Mpezesbl. PackppiTe HEOnpeIeneHHOCTEN.

6. [IpousBogHas GYHKIIUHM OJTHOW TIEPEMEHHOM, €€ TEOMETPUUCCKUN M (DU3UUECKUN CMBICIT.
Tabnuna npoun3BoaHbIX. OCHOBHBIE NpaBuiia U ddep eHupoBaHusI.

7. Ilpon3BoHas CI0KHOM (QYHKIIMHU, TOKa3aTeIbHON U Jlorapu (pMHUUecKor (yHKIMHU, 0OpaTHON
¢byH KU, HesiBHOM QyHKUMHU. [Ipon3BOIHBIE BBICIIMX TOPS IKOB.

8. duddepeninan, ero reoMeTpu4Yeckiuii 1 MexaHn4eckuii cMpici. CBoiictBa muddepeHiuana.
Juddepeniiuansl BHICIMX TOPSIKOB.

9. OcHoBHbIe TeopeMbl U depeHnanbHoro ncunciaenus: Jlarpanxa, Pomsa, Konm. ®@opmyna
Teitnopa.

10. ITpaBuno Jlonuransa-bepuymiu.

11. KacarenbHas 1 HOpMajib, KpUBU3HA KPUBOI Ha MJIOCKOCTU. Y CIIOBUSI MOHOTOHHOCTU (DYHKIIHH.
DxcTpeMyMbl QyHKUHH. [loCTaTOUHbIE YCIOBUS CYIIECTBOBAHUS SKCTpeMyMa. OThICKaHUE
HanOOJIBIETO M HAUMEHBIIETO 3HaUeHUH QyHKIUU, TuddepeHunpyemMon Ha OTpe3Ke.

12. UccnenoBanue Boinyknoctu ¢pyHkuuu. Touku neperuda. JlocrarouHoe ycioBue neperuoa.
AcumnToThl Tpaduka GyHKIUH.

13. Teppoobpasnas. Heonpenenenuslii uuterpan. HemocpencTBeHHOE HHTErpUpoOBaHHe. MeTos
3aMEHbI IEPEMEHHOM.

14. Metoa uHTErpupOBaHUS 10 YacTsaM. MHTerpupoBaHUE TPUTOHOMETPUYECKUX (PYyHKITUHA.

15. InterpupoBanue GyHKIUHN, COAepKaMX KBAJAPATHBIM TPEXUIeH U palliOHaIbHBIX (QYHKIUH.
16. UnTerpupoBanue runepOoandeckux QyHKIH.

17. Onpenenensplil uHTErpai. 3aadu, IPUBOJAIME K IOHATHIO ONPEAEIEHHOIO HHTErpasa.
Ilonarue onpeneneHHoro nHTerpana. ['eomerpudeckuii cMbici nHTerpaia. CoiicTea
ornpeneneHHoro uurerpaia. ®@opmyna Hetorona-Jleiionuna.

18. Berunciienue miomaaei 1 00beMoB GUTYp ¢ TOMOIIBIO ONPEICTICHHOTO HHTErpaa.

19. Metoabl npuOINKEHHOTO BBIUMCIICHUS OIPEAEICHHOTO HHTEerpaia no gopMmynam
PSIMOYTOJIbHUKOB.

20 ®opmyna Tpaneuuil AISBBIYMCIIEHUE ONPEIETICHHOT0 HHTerpaa.
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21. HecoOcTBeHHBIE MHTETPAJIBI ¢ OCCKOHEUYHBIMH TTpEIeIaMu
22. HecobcTBEHHBIE HHTErpalibl OT HEOTPAaHUYEHHBIX (DYH KLU I

OO0pa3sen 3K3aMe HAIMOHHOTO OWJIeTa:

mucnumumHa: «MartemaTtuka » I cemectp 2016-17 yaeGHOTO TO/1a
buner Ne 1

1. lexapToBa cucrema koopauHaT. KOOpAMHAaThl TOUYKK HA INIOCKOCTH U B IIPOCTPAHCTBE.
Paccrostnue mexay a8 ymst ToukaMu. [lonsipHble, HMIMHAPUYECKHE U cPepruyecKUue KOOp AMHATHI.
VYpaBHEHUE JIMHUN Ha IJIOCKOCTH U B IPOCTPAHCTBE

2. OcHoBHbIe TeopeMbl TudpepeHnanbHoro ncuncnenus: Jlarpanxa, Poms, Komm.
®opmyina Teimopa

3. 3amaua

[lepeBon ornenku u3 100-06auTbHONM B YETHIPEXOATBH VIO IIPOU3BOIUTCS CIIETYIO MM 00pa3oMm:
otnn4Ho — oT 80 1o 110 6amnoB (BrItouas 10 moompuTensHbIX 0aIoB);
xopo1o — ot 60 10 79 Gamos;
YIOBJETBOPUTENBHO — OT 45 10 59 6ainmnos;
HEYJOBIETBOPUTENHHO — MeHee 45 0aos.

Kpumepuu ouyenku (6 6annax):

- 25-30 bannoe svicmasniemcs cmyoeHmy, eciu CmyoeHm 0ajl NOJHble, PA3GEPHYMble
omeemuvl Ha 6ce meopemuyecKue 6ONPocyl buiemada, npoOeMOHCMPUPOBATL 3HAHUE QYHKYUOHANbHBIX
B03MOIICHOCMEN, MEPMUHOLOSUU, OCHOBHBIX DNEMEHM 08, YMEHUE NPUMEHANMb MeopemuyecKue
SHAHUSL NPU BLINOTHEHUU npakmuyeckux 3a0anuil. Cmyodenm Oe3 3ampyoHeHuti Omeemui Ha 6ce
oononnumenvHvle 6onpocwl. Ilpakmuueckas yacms pabomul 8bINOIHEHA NOTHOCMbIO Oe3
HemouHocmell U OWUOOK;

- 17-24 6annoe svicmasnsiemcs cmyoeHmy, eciu Cmyo0eHm packpuli 8 0CHOBHOM
meopemuieckie 60npocsl, 0OHAKO OONYUeHbl HeMOYHOCMU 6 ONpedeNeHUU OCHOBHBIX NOHAMULL.
Ilpu omseeme na Oononnumenvhvlie BONPOCbl OONyueHsl Heboavuuue Hemoyrnocmu. Ilpu evlnoHeruu
npaKmuyeckou yacmu pabomul OONYyueHbl HeCyujecmeenHble OUUOKU,

- 10-16 6annos evicmasnsemcs cmyoenmy, eciu npu omeeme Ha Mmeopemuyeckie 60npocsl
CMYyOeHmMOoOM OONYUEeHO HECKOTILKO CYUWECMBEHHBIX OUWUOOK 8 MOJIKOBAHUU OCHOBHBIX NOHAMUIL.
Jlocuka u norHoma omeema cmpaoaiom 3aMemHbIMU U3bAHAMU. 3amMemHubl npobenvl 6 3HaHUU
OCHOBHbBIX Memo0os. Teopemuyeckue ONPOCHL 8 YENOM UZNONHCEHbI OOCMAMOUHO, HO C NPONYCKAMU
mamepuana. meromcs npunyunuaivivie OwUOKU 6 102UKe NOCMPOeHUs OMEema Ha 80NPOC.
CmyOdenm ne pewiun 3a0ayy uiu npu peweruu OonyueHsvl 2pyovie oumuoKu,

- 1-10 dannoe svicmasnsemcs cmyoenmy, eciu omeem Ha meopemuyeckie 0npocyl
C8UOEMeNbCMBYem 0 HeNOHUMAHUU U KPAliHe HeNOJIHOM 3HAHUU OCHOBHBLX NOHAMUL U MEMO008.
ObHapyastcueaemcs omcymcmeue Hagblko8 NPUMeHeHUs. Meopemuyeckux 3HaHUull npu 8bINOJIHeHUU
npakmuyeckux 3a0anuti. Cmyoenm ne cmoe omeemums HU Ha 00UH OONOJHUMENbHbLU 8ONPOC.
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Bonpocs! 1151 HHAUBUYAJIBLHOIO U TPYNIIOBOI0 ONPoOca
COOTBETCTBYIOT TEMATUKE 3aHATUN U COBIAJAIOT C COOTBETCTBYIOLMM BOIIPOCOM HK3aMEHA.

Kpurtepuu onenku (B 0annax):

- 5 6a1710B BBICTABIISETCS CTYEHTY, €CIM CTYIEHT Jall IOJIHbIE, pa3BEPHYThIE OTBETHI Ha BCE
TEOPETUYECKUE BOMPOCHI OMjIeTa, MPOIEMOHCTPUPOBAII 3HAaHKE (DYHKIIMOHATBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE ITPUMEHSATH TEOPETUUYECKUE 3HAHUS TIPU
BBIIIOJIHEH UM MPAaKTUUECKUX 3aaHuil. CTyeHT 0e3 3aTpyAHEHU OTBETUII Ha BCE JIOTOJHUTENbHbIE
Bonpockl. [Ipakrudeckas 4acTb pabOThI BBITTOJIHEHA MOJIHOCTHIO 0€3 HETOYHOCTEH U OLUMOOK;

- 4 Day1a BBICTABIIAETCS CTYIEHTY, €CIIM CTYIECHT PaCKpbllI B OCHOBHOM TEOPETUYECKUE BOIIPOCHI,
OJIHAKO JIOMYIIEHBI HETOUHOCTH B OIPENIEIIEHUN OCHOBHBIX OHATHI. [Ipn oTBeTe Ha
JIOMOJIHUTENBHBIE BONPOCHI IONYIIEHbI HEOOIbIME HETOYHOCTH. [Ipy BBITOIHEHNH TPAKTHYECKON
4acTH paboThI TOMYIIECHBI HECYIIECTBEHHbIE OLIMOKY;

- 3 6aJs1a BBICTABIISIETCS CTYJICHTY, €CJIHM IIPU OTBETE HA TEOPETUUYECKUE BOMPOCH! CTYAEHTOM
JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJIKOBAHUM OCHOBHBIX IOH ATHH. JIoruka n
MIOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMHU U3bSHAMH. 3aMETHBI IPOOEIbl B 3HAHUM OCHOBHBIX
MeTo/10B. TeopeTndyeckue BOIPOCH! B LIEIOM H3JI0KEHbI 1I0CTaTOYHO, HO € MPOIYCKaMH MaTepuania.
Nmerorcst npuHIMIMANbHBIE OIMOKH B JIOTHKE TOCTPOEHUS OTBETa Ha Bonpoc. CTy[AEHT HE permIa
3a7a4y WM NP PEIICHUH JOIYIICHBI TPYyOble O MOKH;

- 1-2 fan1a BBICTABJIAETCS CTYIEHTY, €CJIM OTBET HA TEOPETUUECKUE BOIIPOCHI CBUJETEIBCTBYET O
HEMOHMMAaHWU U KpaiiHe HEMOJIHOM 3HaHUU OCHOBHBIX OHATHH U MeTo10B. OOHapyXUBaeTcs
OTCYTCTBHME HAaBBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUM MPU BBINOJTHEHUHU IPAKTUYECKUX
3agaHuii. CTyJI€HT HE CMOT OTBETUTh HU Ha OJMH JOIOJHUTENBHBIM BOIPOC.

3aaHus ISl KOHT POJIbHBIX Pa0oThl M MPaKTHYeCKHUX 3a/1a4.

Konumponvnasn paboma 1.
AHaJIuTHYeCKasi reOMeTPHUs HA MJI0CKOCTH. BekTopHas anreopa.

1. Haiitu yron Mmexay npsmbiMu : 3y-4x+2=0, 7y-x-3=0.

2. Beruuciaute paccrosinue ot T. M (2,-1) go npsmoit 4x-3y-15=0.

(O8]

. Haiitu ieHTp 1 pajmyc OKpy>KHOCTH, BIMCAHHON B TPEYroJabHUK ¢ BepumHamu A(4,1),
B(-3,-6), C(5,0).

n

. 3anucarh KAHOHUYECKOE YpaBHEHHE JIUIHICA, (POKYCHI KOTOPOTO pacnoioxkeHsl Ha ocu OX
CUMMETPHUYHO OTHOCUTEJIBHO Hayajla KOOPIMHAT, €CJIM PACCTOSHUE MEXy TUPEKTPUCaMU
paBHO 16, axcueHTpucurer paseH 0,5.

5. CocraBuTh ypaBHEHUE THIEpOO0IIbI, (POKYCHl KOTOPOH JIeKaT Ha OCH abCIUCC CUMMETPUYHO

OTHOCHUTEJIBHO Hauasla KOOPAWHAT, €CIM YPaBHEHUS €€ aCUMIITOT Y=+ 2,4 X, a pacCTOsHUE

MEXJly BEpILIMHAMHU paBHO 48.

6. IlocTpouTh TMHUIO, ONPECIAEMYIO YpaBHEHUEM:
x?—6xy+y*—10x—2y—11=0

7. BbIUMCIMTD CKAISIPHOE TPOU3BEIcHIE BekTopoB a = (4, 2, -5), b = (2, 6, 4).

8. Bbruncnuts npoeknuio Bekropa a= (1, -2, 2) Ha ock Bektopa b = (2, 10, 11).
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9. Haiitu BexropHOe npousBeaenue [a, b], rae a(2, 3, 1), b(5, 6, 4).

10. Haiitu cunyc yrita mexxay Bekropamu a(2, 1, 2), b(-2, 2. 1).

11. Haiitu miomaae TpeyronsHuka ABC, eciu A (2, -1), B (3, 4), C (5, -7).

12. Haiitu cmemanHoe npousBeaenue abe, rue a= (1, 2, 3), b= (3, 1, 2), c= (2, 3,1).

13. Beruucnuts yros mekay npsmeiMmu AB u CE, ecnmuA(4, -1, 2), B(3, -2, 4), C(6, -3, 2),
E(7, - 3,1).

Koumponvnasa paboma 2. AHaIMTH4YE CKAsI TeOMETPHUS B MPOCTPaHCTBE.

1. CocTtaBuTh ypaBHEHUE IIJIOCKOCTH, Npoxosuien yepes3 T. M (4,2,1), ecinu HanpaBJIsIOIM i
Bekrop N = (4,7,-5).

2. Hanucath ypaBHeHue npsimoii AB, A(2, -1, 4) uB(3, 4, -2).

3. 3anmcarh ypaBHEHHUE MIJIOCKOCTH, TpoxoAasiei uepes3 Touku A(1,-2,-1), B(4,1,1) mapamiensao
BekTopy a=(5,3,4).

4. Haiitu yronm MeX1y ImIOCKOCT MU : 5 X+4Yy-27-3=0, 4x-19y+z+15=0.

5. Haiitu paccrostaue ot Touku M(4,2,-1) 1o mmockoctu X-2y+2z-3=0.

6. CocTaBUTh KAHOHMYECKOE YpaBHEHHE NPAMOIL, Mpoxosaiei yepe3 T.M(2,5,-8) napannensHo
IpsIMOiA: X=-2+t, y=7+9t, z=-2-6t.

[ay

x—1 _y+3 _ z—5

7. HaiiTu HanpaBJIsIIOIME KOCUHYCHI MTPSIMOi1 "

~ |

8. CocTaBUTh YpaBHEHHE MPSAMOI, TpoBeAcHHON uepe3 T.M(1,3,-4) nepneHaAuKyJIIpHO K IBYM
NPSMBIM:
x—2 y+4 z—-8x+1 y—-2 z-3
3 -5 -4 1 5 2

9. 3anucaTh ypaBHEHHE MPSAMOH, MEePHEeHINKYIIPHON K JaHHOM: X=5+2t, y=-4-t, z=6-2t.
10. Beruncnuts paccrosiaue ot T.M(2,-3,5) no npsamoit X=1-6t, y=-2-3t, z=8+2t.
11. CocTaBuTh MapamMeTpUIECKOe ypaBHEeHHE TpsimMoit: 4 X-3y+22z-1=0, 5x-2y+3z-3=0.

12. Haiitu yronm mexny npsimoit X=5+11t, y=4-8t, z=3-7t u nnockocTeio 7X+2e-8z-10=0.
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Konmponvnasa paboma 3.
Matpuus! u onpejaeuTead. CucreMsbl JJHHEHHBIX ajire0panyecKux ypaBHe HHii.

3 -4 5 -6 4 10
1. Haiftu cymmy matpuig o 3 -1)+| 8 -7 11

7 —4 0 -12 0 -14

2. Boruucnoute matpuny 10A+4B-C, ecnu
1 -3 0 -4 3 2 9 8 7
A=|5 8 -1|B=(-1 7 -2|C=|6 5 2
6 —4 2 7 6 5 -1 -2 -5

3. Haiftu nmpou3sBeneHne MaTpuiy (1 _2) (5 6) (1 _2) (5 6)

3 —4/\7 8/\3 —-4/\7 8
1 4 2
4. BpruuciauTh onmpenenuTens|S 6 9
-4 5 1
4 3 1 -2
4 5 -3 9
5. BeruucianTs onpenenuTens 3 2 7 _gl
-1 3 0 5
. . (1 2
6. Haiitn 0OpaTHyr0 MaTpHIly K TaHHOU (2 3)
X+ 2y+z=2,
7. Petmth cuctemMy ypaBHeHH# MeTomoM Kpamepa: {ZX +y+z=1.
xX+y+2z=2

x+2y+2z=3,
8. PenmTh cucreMy ypaBHEHUN METOJIOM OOpAaTHOM MaTPHIbL: {436 —2y—5z=275,
6x —y+3z=1

x—2y+4z =3,
9. Peumts cucreMy ypaBHeHHU# Metomom ['aycca: { 2x+y—6z=2.
3x—6y+z=-2

Konmponsnan paboma 4.
IIpeneu nociaenosaresbHocTH. [Ipeaea pynkuun. HenpepbIlBHOCTE G yHKIMHU

n+3

1.Ha#itulim —_
n=% \16nZ +3n—9



2. Hatitulim

x=7 1 B—x
3 —
3. Haiit  lim 2)(—27
X200 x° —4x+3
N
o ~(1+4x
4. Haiitu lim
X—oo| 2 4+ \/;
5. Haiitn mpezen dymxmuulim, (1 — 3x)1/*
o . sini?(z%)
6. Haiitu npenen ¢pyaxuulim, -
y

7. Haiitn npenen ¢pynxkunulim,, logs (1-3y)

8. Haiitn mpenen ¢pynkuuulim,, Lo(Wyr+10y —9—y)
2x?

. : 1
9. Haiitu npenen pynkuuulim, _ 4 (; - x2—1)
sin 3x

=20 1n(142x)
11. Haiitu Touxu paspeiBa Qynkuunf (x) = x +

10. Haiiti mpeaen ¢pyakuuulim
x—1
lx—11
V1—cos 2x

X

12. Haittu Touku paspsiBa Gpyakuuuf (x) =

Koumponvnasn paboma 5.
IIpousBoanas u nud pepeHunaa GpyHKUUH 0AHON nepeMeHHOM. IIpuioxeHus1 PO U3BOIHOIM.

A. Haiitu mpousBoaHbIe (yH KITUA:

H 3
sin(Xx” + X 2
1. y=x%\e?* +in*@2x)+In4 2. yzgcos(

X
— | 3. y=x-shx——
x® X J y chx

x-1 1 X+1 10-x 2
4. y=In(x*+6x+7)-In=— 5. y==.arct 6. y=3 -arctg(x+2
y ( ) X+1 y X g x? y \/x2+2x 9 )

7. y=x" 8 y=(cosx)" 9. y=(arctgx)* 10. y=(cosx)™™ 11. y = x"
B. 1. Haiitu Y, , ecmu X*+Xy+Yy* =10.
2. Haiiti Yy, B touxe M(5,0) ecur 17X% +12xy +8y* +22x -4y —-55=0

X2 +1
x2-1

3. Haiitu BTOpYIO IPOU3BOAHYIO GYHKUIHH: Y =

4. BBIYMCIMTH 3HAYECHHE BTOPOU IPOM3BOAHOM (yHKiuu Y(X),

3aJaHHON HesBHO, X+ Y +€* =0 B Touke M(0,-1).

X+1

U —x+1|

5. Haiitu mudpdepernman pynaxuuu Y = In
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6. BeruvciuTh NPUOIMKEHHO 3HAYECHUE Y = e’ npux =3,15
7. CocTaBuTh ypaBHEHHE KacaTebHoi 1 HopMami K muaun f (X) = X* —3x° +4x* —5x+1B
T. M(0,1).
8. CocTaBHTh ypaBHEHHUE KacaTeIbHOW M HOPMaJIA K JIMHUH
Ox® +4xy +6Yy> —8x+16y-50=0 B T. M(2,1).
9. Haiitu sketpeMymsl gyaxmun f (X) = X° —5x* +5x° +4.
10. HaiitTu HanGosbliee 1 HaUMEHbIee 3HaYeHne QYHKIUU B 00JIaCTH €€ ONpeaeICHUS:
24(5x" —10x* +1)
(1+x° )5 '
11. HaifTu mpoMeXyTKH BBIITYKIOCTH U TOYKH repernda rpaduka GyHKIuu

f(x)=x"-3x*+3x’ -4

f(x)=

12. Haiiti acumntoTs! tpaduka dynxmun:  9(x> + y°)y? = 4x>

4

13.IToctpouts rpaduk ¢pynkuuu: a) f(x)= X—3 ,0) T(x)= Xy arctg x,
(1+ X ) 3

2
B) f(x)=In(sinx), r) f(x)=e"cosx, n). y=%xz‘—x+11).
X+ X+

Konmponvnas paboma 6.
HHuTerpanbHoe ucuucjiaeHue ¢ yHKIMU OHOM MepeMeHHOM.

4
1. Haiitu HeonpeneIeHHbIN HHTErpa: 1). IX—ZdX 2). J‘(COS —sin j dx
(1+ X ) 2

dx 4). I\/1+3cosxsm xdx 5). Ix (In x)*dx G)J' x —2x+3)sm xdx .

3)j

x ? x +3X+5
S B e 4% +1
7) JX2+2x+5 8) [/x*+4x+13dx 9)jm 10) [* 1255,

8 2 > ]
11)'|' X 2dx 12). Ism xcos? xdx 13). Ig 4cosx J’ >1(+>)<(2 15), J'CXhZ);

2. BpluucauTs miomaas Gurypbl, OrpaHUYEHHOMN JIMHUSIMU Y —-x"=9,y=-4,y=4,
3.Boruncauts aiauny ayra Y =Insinx  (z/3<x<7x/4).

4. Haiitu 00beM Tena Bpamenus muauii Y = 2ch(x/2), x =142, y =0 Bokpyrocu OX.
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0

0 2
5. BeluncimTh I tdt , I iz , J.e’zx cos3x dx .
5 1+t 0

2
6. [To Gopmyne Tpaneruii BEIYUCIUTH UHTETpall ¢ TOYHOCTHIO 710 0,01: J‘e_"zdx .

Kpurepuu onenku (B 0an1ax)
-10 Gay10B BBICTABJIACTCS CTYACHTY, €CJIM PEIIMJI BCE 3aIaHUS

-7 6aJIJIOB BBICTABJIACTCA CTYACHTY, CCJIN PCIIIL 0OJIbIIIE ITOJIOBUHEI
- 4 GanoB BBICTABIISIETCS CTYACHTY, €CIIM PEIMI MEHbBIIE TTOJIOBUHBI 33/a4;
- 1-2 GaisioB BBICTABIISICTCS CTYACHTY, €CIIM PEIIAI YACTHIHO

PI'P

1. BBIYHCIUTH CKAISIPHOE MpOM3BEACHUE BeKTOpoB a = (4, 2, -5), b= (2, 6, 4).

2. 3amucarh KAHOHMYECKOE YPaBHEHHE dIUAIICA, POKYCHI KOTOPOTO PacioiokeHbl Ha ocu OX
CHMMETPUYHO OTHOCHUTEIBHO Havyajia KOOPAUHAT, €CIIH PACCTOSIHUE MY AUPEKTPHCAMU
paBHO 16, axcueHnTpucuter paseH 0,5.

3. Haiftu HampaBsitonIpie KOCHHYCHI PSMOI —

x—1 y+3 z—5
2 —4

4. CocTaBUTh ypaBHEHME NPAMOM, IPOBEJCHHON Yepes3 T. M(l 3,-4) nepreHIuKyIsIpHO K JIBYM

TPSMBIM:
x—2 y+4 z—-8x+1 y—-2 z-3
3 -5 -4 1 5 = 2
. . (1 2
5. Haiitu oOpaTHyr0 MaTpHIly K JaHHOM (2 3)
X+2y+z=2,
6. Peumts cucreMy ypaBHeHui MmetofoMm Kpamepa: {2x +y +z = 1.
x+y+2z=2
o . 1 2x
7. Haiitu npenen pynkuuunlim, _ (: - x2—1)
o . sin 3x
8. Haiitu npenen ¢pynxuuulim, m
9. I
X2 +1
10. Haiitu BTOpYIO IPOM3BOAHYIO QYyHKIHH: Y = 1
X —

11. BelumciAuTh 3HAYECHWE BTOPOM mpou3BoaHOM GQyHkumu Y(X), 3amaHHON HESABHO,

X+Yy+e*=0 B Touke M(0,-1).

X+1

I —x+1|

12. Haiitu nuddepennman Gpyaxauu Y =In

—8x-2
dx
X3 —3x+2

13)j

14. BerauciuTs wionpas GUIypsl, OTpaHHUCHHOM duHmsamu: Y —X =9, y=—4,y=4.

15. Beruncints umHy ayru y =Insinx  (z/3< x < z/4)



Kpurtepun onenku (B 0asu1ax)

Kaxxnoe 3aganue onenuBaercs ot 0 70 5 6ayijioB B 3aBHCUMOCTH OT TPYIOEMKOCTH.

- _4-5 0GayioB BBICTABIISIETCS CTYIICHTY, €CIIH 33JaHHE MOJIHOCTHIO BBITOJIHEHO H aKKYpaTHO
ohopMIIEHO;

- _2-3  0annoB BBICTABIISETCS CTYACHTY, €CIIH 33/IaHK€e BBIMIOTHEHO C OIMIMOKaMHU U
HEOPEKHO 0POPMIICHO;

- _0-1__ OanoB BhICTaBIISETCS CTYACHTY, €CIIH 3a/laHUE HE BBITTOJIHEHO.

5. YueOHo-MeTOAMYECKOE U HH()OPMALIMOHHOE 00€creve Hue TUCHUTINHBI
5.1. IlepeyeHb OCHOBHOM U JAOIOJHHUTEJIbHOH Y4eOHOM JINTe paTypbl, HE00XOAUMOMH 115
OCBOCHUS AUCHUILIUHBI

OcHoBHasl JMTEPATYpA:

1. I'ycak A.A. Beicuiast maTematuka, T.1: yaeOHUK J1s cTyeHTOB By30B. MuHck: TerpaCucremc,
2003, 2004,2007 . u3a.-544 ctp.
2. 'ycak A.A. Beiciast MaTeMaTH Ka, T.2: ydeOHMK 751 CTYACHTOB BY30B. MuHck: TerpaCuctemc,
2003, 2004,2007 . u3xa.-448 ctp.
3. Coopuuk 3amay no anreope. B2 1. T1. U.1 OcHoBsl anredpsl. Y.l JInneitnas anredpa u
reomerpus. [lon penakuueii: Kocrpuxkun A.W. M., ®uzmatiut, 2007.- 263 c.
4. Jlyary K.H., Maxkapos E.B. PykoBoacTBo k pemenuto 3anad. Jlonymeno MunoOp PO B kauectse
ydgeOHoro nmocobus. M., ®usmatiut, 2004.- 216 c.

JlonoJIHUTeILHAS JIUTEPaTypa

1. lanko I1.E. Beicias MmaTeMaTrka B ypaKHEHUX U 3a1a4ax. B 2 4. Yl. Yuebnoe nmocodbue mis
By30B/ [LE.[lanko., A.I'. [Tonos, T.f.KoxxeBHukoBa.-6-¢ u3a. -M.: OOO "U3n-Bo Onukc", OO0
"U3n-Bo "Mup u obpazosanue"", 2005.-304 c.
2. lanko I1.E. Beicmias MmaTeMaTka B yIpaKHEHUX U 3a1a4ax. B 2 4. Y2, Yuebnoe nmocodue mms
By30B/ [LE.[lanko., A.I'. [Toos, T.f.KoxeBHuxkoBa.-6-¢ u3a. -M.: OOO "Uzn-Bo Onukc", OO0
"U3n-Bo "Mup u obpazosanue"", 2005.-416 c.

9. Tectbl Mo MaTemaTuke. Mertoanyeckue ykazanusa. AxmerBanueBa J.H. PUILL

baml'Vy. -2011.-50 c.

5.2. IlepeuyeHb pecypcoB MHG} OpMAIMOHHO -TeJIe KOMMYHUKANIMOHHOM ceTH « UHTepHET» M
NPOr PAMMHOTO 00ecIeYye HUsl, He00X0IMMbIX /IJI1 0CBOEe HUS TUCHUILTUHBI

Microsoft Office (IIpaBamanporpammymadBM Office Standard 2013 Russian OLP NL
AcademicEdition, Nel14 ot 12.11.2014)
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6.MaTepuajibHO-TEe XHUYECKas 0a3a, He00X0AMMAas JJIsl OCylleCTBJIe HUSI

06p330BaTeJIBHOF0 nmponecca mo TMCIHIVINHE

Haumenosanue
CReUUaIUu3UPOBAHHBIX
ayoumopuii,
Kabumnemoa,
aabopamopuil

Buo 3anamuii

Haumenosanue obopyoosanus,
npPOZPamMMHOZ0 0becneueHus

1

2

3

1.yueonan ayoumopus ons
npogedenus 3anamui
JIEKYUOHHO20 MUNA:
ayJMTOPHS Ne 402
(yueOHBIt  KOpHyC, YIL
Munraxesa 100)
2.yuebHaa ayoumopus ons
npoeeodenus 3aHAmMUI
CeMUHAPCKO020 muna:
ayauTOPHUS Ne 402
(yueOHBIE  KOpHyC, YIL
Munraxesa 100)

3. yueonas ayoumopusn
onsa npoeedenusn
2pynnoewix u
UHOUBUOYATbHBIX
KOHCYbMayuii:ay TATOPHs
Ne 402 (yueGublii KOpIyC,
yi1. Munraxesa 100)

4. yueonan ayoumopus
ona meKyuyezo KOHmMpOas
u HPOMEIHCYMOUHOU
ammecmayuu.ay TATO P
Ne 402 (yuebOubiii KOpIyC,
yi. Munraxesa 100)
5.nomewenus onn
camocmoamensvHou
padomur:

6ubmmoTexa, ay uTopust Ne
201 (yueOHsblif KOpIyC, Y.
Mutnraxesa 100)
YUTATBHBI 1
Ne2(pm3mar
yueOHOoe)

3a1
Kopmyc -

Aynutopusi Ne 402
VYueOnas mebenb, J0CKa,

Aynuropus Ne 201
PentiumG2130/4I'6/500I'6/21,5"/Kn/MbIms
MK B komm1. @epmo Intel
Intel
PentiumG2130/4I'6/500I'6/21,5" /Kn/Mblib

YUTAJIb HBI i1 3271 Ne2 ((pusmaT kopnyc -
yueOHoe)
PentiumG2130/4I'6/500I'6/21,5"/Kn/MbIms

-5 mt.

MK B xommu1. ®epmo Intel.

Mono6mnok Nel ®depmo AMD A8-5500 — 5
HIT.

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade. lorosop
Ne 104 ot 17.06.2013 r. Jlunensuu
OGeccpouHbie

2. MicrosoftOfficeStandard 2013 Russian.
HoroBop Ne 114 ot 12.11.2014 .
JInnen3unbeccpovHbIe
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[Tpunoxenue Ne 1

MHWHOBPHAYKHN POCCHN
®I'OY BO «bAIIKNPCKNU TOCYIAPCTBEHHBIN YHUBEPCUTET»
®AKYJIbTET MATEMATUKU U HHOOPMAILIMOHHBIX TEXHOJIOT NI

COJEP)KAHHUE PABOYEH ITPOTPAMMBI

IV CLU LI HBI Maremartuka Ha 1,1l ceMecTp
(HAaMMECHOBAHUE U CIUTLIHBI )
oYHas

hopma oOyuerns

PaGouyto mporpamMmy OCYIIECTBIISIIOT

Jlexnnn: JloneHT Kade apbl MATEMAaTHYECKOTO MOIEITUpPOoBanus, K.d.-M.H. Xucamerarnaosa I'.K.
(TOJDKHOCTB, y4. CTETEHb, (.1.0.)

[pakruyeckue 3aHATH:JlONEHT Kadeapbl MAaTEMAaTHYECKOTO MOJICIIMPOBAHHUS, K. (.-M.H.
Xucameronaosa [ K.
(IOJDKHOCTB, yd. CTENEeHb, ¢.1.0.)

Bua pa6otbi O0neM TUCHUILINHBI
OOmas Tpynoemkocth auciuruinabl (3ET / yaco) 14/504
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTy C MpEnoaBaTenem:
TIEKITAH 84
MPAKTUYECKU X/ CEMUHAPCKUX 118

1a00paTOPHBIX

IpyTux (TpyNmoBas, MHAWBUIyaIbHAsS KOHCYIbTAI[US U UHBIE BU/IbI
y4eOHOMU JeATeNbHOCTH, MPEAyCMaTPpUBAIOIE PA0OTy 00yJaro IXCs C

npenogasareiem) (DKP) 4,8
Y4eOHBIX 4aCOB HAa CaMOCTOSTENbHYIO paboTy oOydatonmxcs (CP) 200,6
VY4eOHBIX YacOB Ha MOJIOTOBKY K

9K3aMeH y/3auery/ auddepeninpopannomy 3auery (Kontposn) 96,6

®dopma(bl) KOHTPOJIS
DK3aMeH 2,4 ceMecTp
3a4yer 1,3 CEMECTp
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dopma

dopma U3ydeHu st MaTEPUAJIOB: JICKIHH, OcHoBHast 1 TCKYIICTO
MIPAKTUYECKUE 3aHATHS, CEMUHAPCKUE 3aHATH, AOMOJHUTCIIbHAI 3a1aHuA 110 KOHTPOJIA
No nabopatopHbie paboThbl, cCaMOCTOsATENbHAs padoTa 1 JaTeparypa, caMocTosTens | Y CReBaeMOCTH
o/m Tema u conepxxanue TPYAOEMKOCTH (B Yacax) PEKOMEHAyeMasd Hoii paGoTe (KOJITOKBUYMBI,
CTyZIEeHTaM KOHTPOJIbHBIE
(Homepa u3 CTYAICHTOR paboTHlI,
JIK I[IP/CEM JIP CPC CITHICKA) KOMITBIOTEPHBIE
TECTHI U T.11.)
1 2 3 4 5 6 7 8 9 10
1 cemectp

1. | AmanuTHyeckass TeoMeTpus  Ha 4 4 7 [IpopaboTka ['pynmoBoii u

iockocTu.CUCTeMbl  KOOpAMHAT. [1]-[4], JIEKIUOHHOTO | WHIMBHUIYa b HbI
PaccTosHME MEXTy ABYMs TOUKAMH. Hommurp[1], [2] | marepuana, i ompoc
Pasnuuynpie  BUABI  ypaBHEHUS JTUTEPATYPHBI
IpsAMOM Ha IJIOCKOCTH. PaccrosiHue X
OT TOYKM J0 mpsaMoil. Bizaumuoe HMCTOYHUKOB.
pacriono)keHue  JIByX  MPSAMBIX. Beimonuenue
Hanpasnsronnme KOCMHYCBI PSIMOU. JIOMAIIHEro
Kpussie BTOPOTO MOps/IKA. 3a7laHusl.
OKpYXHOCTb. Kanonunueckue
YpaBHEHUS JJUIAICA, TUIEPOOJIbI,
napaboJbl. [IpeobpazoBanue
CUCTEM KOOpJIHWHAT. YTPOILCHUE
ypaBHEHUS KpUBOI BTOPOTO
nopsiika Mpu  IpeoOpa3oBaHUU
KOOpJIMHAT.

2. | Bexropnas anre6pa. Bexrops! u 4 4 7 IIpopaboTka ['pynmoBoii u
orepaluy Haj HUMH. [1]-[4] , JIEKIIMOHHOTO | WHIHWBHUIYaJIbHbI
KoIMHeapHOCTh U Hom.aurp([1], [2] | marepnana, # orpoc
KOMILJIAaHAPHOCTh BEKTOPOB. JIMTEPATypHBI KonrponbHast
JIuneliHas 3aBUCUMOCTD U X pa0ra
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HE3aBUCHUMOCTb BEKTOPOB, X
cBoicTBa. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB.
BekropHoe npousBeneHue

BEKTOPOB. [lnomaae TpeyroapHuKa.

CmemaHHOE MPOU3BEIEHNE
BekTopoB. KoMmnanapHocTh
BEeKTOpoB. OObeM
napayenenunena. Jinaernas
3aBHCUMOCTb U HE3aBHCUMOCTD
BEKTOPOB.

HCTOYHHKOB.
Brinonnenue
JIOMAIIHEIro
3aJ]aHUSL.

AHanuTuueckas TeOMETpUs B
npocrtpanctse. [InockocTs n
IpsiMasi B IPOCTPAHCTBE.
Paznuunbie BUIbI ypaBHEHUN
IIPsSMOM U IIJIOCKOCTH B
npocrpancTBe. Bzaumaoe
PaCIIOJIOKEHUE TIOCKOCTEN.
PaccrostHue oT TOUKH 110
IockocTu. PaccTostHue ot nmpsiMoit
JI0 IJIOCKOCTH. B3auMHoe
pacnosio)keHue npsiMbIx. Bzanmuoe
pacnoyoKeHue NpsiMor 1
ILUIOCKOCTU. PaccrosiHue Mexay
JBYMSI CKPEIIMBAIO IAMUCSI
MPSMBIMU B IIPOCTPAHCTBE.
[Ipocreiinme ypaBHEHUs
ITOBEPXHOCTEN BTOPOTO MOPSIJIKA
LMJIMH IPUYECKas TOBEPXHOCTD,
MMOBEPXHOCTHU BPAILCHUS,
runepOooINYecKuii mapadboaou/.

[2]

[11-[4] ,
Hom.urp[1],

[TpopaboTka
JIEKIIMOHHOTO
Marepuaia,
JIUTEpaTypHBI
X
HCTOYHHKOB.
Brinonnenue
JIOMAIIHEIro
3aJlaHUSL.

['pynmoBoii u
WH B UYa JIb HbI
1 ompoc

ManI/ILUpI " OIIPCACIIUTCIIN.

[1]-[4]

[TpopaboTka

['pynnosoii u
VHIMBHTya JIb HbI
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OcHoBHbI€ onpenenenus. JlencrBus Homaurp[1], | JIEKIIHOHHOTO i ompoc
HaJl MATPUIIaMHU: YMHOXKEHUE Ha [2] MaTepuarna, KoutponbsHas
YHCIIO, CJIOKEHUE U YMHOXKEHUE aMTeparypHsl | padora
Martpull.. TpaHCIOHUPOBaHKUE X

MaTpUIIBL. HCTOYHUKOB.

OnpenenuTeny BTOPOTO U TPETHETO Beinonnenue

nopsiakoB. OnpenenuTend Jrod0ro JIOMaIIHETo

MOpsIIKa; UX CBOMCTBA U 3a7jaHusl.

BhIUMCIIEHNE. MUHODBI.

Anrebpanveckue JONOJTHEHUSI.

Pasnoxenue onpenenurens no

3JIEeMEHTaM CTPOKH (CTOJIOIA).

Marpuiia, oOpatHas K JaHHOM; ee

BeIuKcieHue. [londarue o panre

MaTpuilsl. Teopema o paHre

MaTpPHUIIBL.

Cucrembl TUHEHHBIX 3 2 7,3 [TpopaboTka KCP
anreOpanvecKux ypaBHEHUH. [1]-[4] , JIEKIIMOHHOTO

VCII0BHE COBMECTHOCTH CHCTEMBI Homaurp([1], [2] | marepuana,

JIMHEWHBIX YpaBHEHU . MeTo bl JIUTEPATYPHBI

pewmenust CJIAY. Meton obpatHoit X

Matpuubsl. @opmyiel Kpamepa. HCTOYHUKOB.

Merto s1eMeHTapHbIX Beimonuenue
npeoOpazoBannii ['aycca. Kpurepuit JIOMAIIHETO

COBMECTHOCTHU CHUCTEMBbI JIMHEHHBIX 3aJlaHusl.

YPaBHEHUH.

Bceero 1 cemectp 18 18 35,3

OyHKuMS. DIeMEHTapHbIE 4 4 12 ITpopaboTka I'pynmosoit n
ynaxumn. Ipadux GyHKIUH. [1]-[4] JEKIMOHHOTO | MHIMBMIYaJIbHbI
[penen Hom.nurp[1], [2] | marepuana, # omnpoc
nocJsenoBaTeabHoCTH. OCHOBHBIE JUTEPATYPHBI

TEOPEMBI O MOCIEI0BATEIBHOCTSIX. X

29




bunom HeroTona. Hucno e. HMCTOYHUKOB.

HarypanpHsiii norapu gm. Beinosnnenue

OxkcnoHeHTa. [‘unepbonnueckue JOMaIIHEro

byHKIUH. 3aJjaHusl.

[Ipenen pynkuuu. beckoneuno 12 [TpopaboTka ['pynmosoii u

MaJjible 1 OECKOHEUHO OOJbIme [1]-[4] , JICKIIMOHHOTO | MHIHMBUIYaJIbHbI

¢ynximu. OCHOBHBIE TEOPEMEI O Homwmurp[1], [2] | marepmana, it orpoc

npenenax ¢yskiuii. [penen JIATEPATYPHBI KonTponbras
sinx X paboTta

yH ki mpu x —0. WCTOYHUKOB.

HenpepsIBHOCTL (QYHKIMH B TOUKE. Brimosmenne

Touku pa3pbiBa AOMAIIHETO

(byHKIUU.HENPEPHIBHOCTD (PyH KUK 3aaHuA.

Ha oTpe3ke. HekoTopele BaxHbIE

npenensl. Packpeitue

HEOIIPEJCIICHHOCTEMN.

[lpousBonHas  QyHKIMH  OAHOMN 12 [IpopaGoTka I'pynmoBoii u

IIEPEMEHHOM, €€ T€OMETPUIECKUH U [1]-[4] . JIEKIMOHHOIO | MHIMBHIYaJIb HbI

¢usnyeckuit  cmpicn.  Tabmuna Hommurp[1], [2] | marepuana, 1 omnpoc

npou3BoAHbIX. OCHOBHBIEC MpaBUIIA JTUTEPaTyPHBI

muddepeHupoBaHms. X

[lpousBomHasi CIOXHON (QyHKIUH, HMCTOYHHUKOB.

I10Ka3aTeIbHON u Brinonnenue

sorapu (MHUYECKOM byHKUIAH, JIOMAIIHETO

oOpatHOM  (yHKUMH,  HESBHOU 3aJlaHHUsl.

¢byakauu. [Ipou3BomHBIE BBICIX

TIOPSI/IKOB.

Huddepeniuan, ero 12 [IpopaboTrka I'pynmoBoit u

TeOMETPUUYCCKUN M MEXaHHYCCKUI [1]-[4] , JIEKIIMOHHOTO | WHIMBUIYaJbHbI

CMBICJL. [IpuMeHeHnE Hom.nurp[1], [2] | marepuana, # onpoc

muddepeHnnana B MpUOIMIKEHHBIX JUTEPaTyPHBI

BBIYHCIICHUSIX. CaoiicTBa X
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muddepenunana. uddeperiuanb HMCTOYHUKOB.
BhICHMX  TOpsAAkoB. OCHOBHBIE Beinmonuenue
TEOPEMBI QG QepeHITnATEHOTO JIOMAIlHETO
ucuncnenusi: Jlarpanxa, Poms, 3aJ]aHUSL.
Koum. ®opmyna Teitnopa.

10 | IpwunoxeHus MIPOU3BOIHOM. 12 IIpopaboTrka I'pynnoBoii u

[IpaBuno Jlonuras- [1]-[4] , JIEKIIUOHHOTO | MHIHWBHAYaJbHbI
Bepuymm.KacarensHas u HOpMallb, Homnurp([1], [2] | marepunana, # ompoc
KpHUBH3HA KpUBOH Ha JIATEpaTypHEI KonTponbras
miockoctu.MccnenoBanue X pa60Ta
(GYHKIMH: yCIOBUS MOHOTOHHOCTH HMCTOYHHKOB.
byHKIUU. DKCTpeMyMbl (yHKIIHH, Breimonnenue
Heo0XoquMoe yCIIOBHE. JOMaIIHEero
JloctaTouHble YCIIOBHS 3aJjaHusl.
CYIIIECTBOBaHUS JKCTpEMyMa.
OTbIcKaHUe HanOOJIBITIETO u
HaWMEHBIIET0 3HAaYeHUH (YHKIHH,
middepeHIpyeMOll Ha  OTpe3Ke.
Hccnenosanue BBIITYKJIOCTH
byHKIUH. Touku neperuoa.
JlocTarouHoe YycJOBHE Ieperuoa.
Acumntotrel  Tpaduka  QyHKIUU.
OO0mas CXeMa  HCCIIEI0BAHUS
GyHKIIUM W TIOCTPOCHHUS €€
rpaduxa.

11 | MHTerpanbHOE UCUHCIICHHE 12 [Ipopabotka I'pynmosoii n
(GyHKIMHU OJHOI epeMeHHOI. [1]-[4] , JEKIIMOHHOTO | WHIMBMIYaJIbHbI
I[TepooOpasunas. HeonpeeneHHblit Hom.yurp[1], [2] | marepuana, it onpoc
unrerpan. Hemocpencrsennoe JUTEPATyPHBI
WHTETPUPOBaHUE U TabmuIla X
HEOTPEICIICHHBIX MHTETPAJIOB. HMCTOYHUKOB.

Merton 3aMeHbI TEPEMEHHOM. Brmmonaenue
MeTo MHTETPUPOBAHUSI TTO YACTSIM. JIOMAIIHETO
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WNuTterpupoBanue GyHKIHi,
CoJiepKaIMX KBaAPATHBIH
TPEXWICH, PAllHOHATBHBIX,
TPUTOHOMETPHYECKUX,
rurnepOonuyeckux (GyHKIuii,
MPOCTEUIIMX UPPALMOHATTBHBIX

GbyHKIUH.

3aJaHUSL.

12

OnpeneneHHbld HHTETPA. 3a1a4H,
MPUBOJISIIME K TTIOHSITHIO
OTpeIeIEHHOT0 MHTErpara.
[TonsiTre onpeneneHHoro
HHTEerpana. ['eoMeTpudecKuii CMbICI
nHrerpana. Cpoiictea
OTIPEeNIeJICHHOTO WHTETpaJa.
®opmyna Hetotona-Jleitbnuia.
BBIYHMCJICHHE TLIONAJICH 1 00bEMOB
duryp.

Metop! TPUOINIKEHHOTO
BBIYMCIICHUS ONIPEACIICHHOTO
WHTETpasa o Gopmynam
MPSIMOYTOJILHUKOB, TpaIreuii u
Cumricona. HecoOcTBenHEIC
HHTETPAIIbI ¢ 06CKOHEYHBIMHU
npeaesaMu U OT HEOTPaHUYCHHBIX

GbyHKIHH.

16,5

[11-[4] ,
Hom.yurp[1], [2]

[Ipopaborka
JIEKIITHOHHOTO
MaTepuarna,
JTUTEPATYPHBI
X
HNCTOYHHUKOB.
Brimonaenmne
JIOMAIIHETO
3aJaHHsL.

KCP

Bcero 2 cemectp

32

32

88,5

Bcero yacosB:

50

50

123,8
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PeHTHHI — IUIaH U CLMILIA HBI

MaremaTnka

[punoxenne Ne 2

(Ha3BaHME TUCIMIUIMHBI COITIacCHO paboueMy ydeOHOMY IIIaHy)

CIICOHAaJIbHOCTD

04.03.02 Xumus, dusukay MeXaHUKa MaTEPUAIOB

kypc 1 ,cemectp 1-4

[IpenonaBatens: XucamerauHosa ['.K, k.d.-M.H., A01I.

Kadenpa:

(®.1.0., yuenas cTeneHb, y4eHOE 3BaHHE)

MAaTCMATHYCCKOTI'O MOACIMPOBAHM A

PeiiTunr-niian 1 (3x3aMen)

Buabl yueOHoii nesitesibHocTH | banmn 3a KoHKp eTHOE Yucino 3ananuii bambt
CTYIEHTOB 3ajiaHne 3a ceMecTp _ _
M vHUMAITb HBIiH M akcumMaib HbIH
2 cemecTp.
Tekymmii KOHTPOJIb 0 70
1. CamocTosTenpHas paboTa 5 4 0 20
2. Pabota y mocku 2 5 0 10
3. BeIlto IHEHKWE TOMAILHETO 2 5 0 10
3aJlaHus
4. Vu yBY Iy a IbHBIH OTIPOC 5 2 10
PyGex HbI i KOHTPOJIb
[uckMeHHast KOHTPOJIbHAS paboTa 10 1 0 10
MoompuTeasHble GanJbl
Beimo nHenue 3amau 2 5 0 10
TIOBBIIIEHHOM CJI0XKHOCTH
ocemaemoc b (6a/171bI BHIYUTAK TCH U3 00111€ i C yMMBI
HAOpaHHBIX 0JI7I0B B CJ1y4Yae HeIloce LIe Hus )
1. TlocemeHne NEKIMOHHBIX 0 _6
3aHATU I
2. Tlocenienne MpakTHIECKUX
(cemuHapCcKuX, TA00PATOPHBIX 0 -10
3aHATH )
HUTorosblii KOHTPOIL
Dk3aMeH 0 30
PejiTunr-niian 2 (3a4er)
Buasbl yueoHoii nesite IbHOCTH Bbasnn 3a koHKp eTHOE Yucio 3apanuii Bamner
CTYACHTOB 3a1aHuC 3a CEMECTP = =
M vHUMaITb HBIiH M akcumanbHbIf
1 cemecTp.

Texymmii KOHTPOJIb 0 70
1. CamocTosiTenpHas paboTa 5 4 0 20
2. PaGoTa y nocku 2 5 0 10
3. BeImo IHEHNE TOMaITHEro 2 5 0 10
3a/1aHus
4. VIH miBH iy a TBHBIH OTIpOC 5 2 10
PyGe:x Hb1i KOHTPOJIb
ITucbMeHHast KOHTPOJIbHAS paboTa 10 1 0 10




IMoompuTeas Hble GANITBI

Brimo nHenue 3agau 2 5 10
MOBBIIICHHOM CJIOKHOCTH
IocemaemocTh (0a/11b1 BHIYUTAKOTCHA U3 00111 i ¢ yMMBI
HaOpaHHBIX 0aJU10B B cJy4ae HeIoce Le HHs )
3. Tlocermenne JIEKIIMOHHEIX _6
3aHATUH
4. TlocemeHne NpakTHYECKUX 10

(cemuHapCcKuX, TA00PATOPHBIX
3aHATU )

HUToroBmlii KOHTPOIL

3auer




