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1. HEJA U 3AJAYU JTUCITUTIJIVMHBI

1.1. Heau AuCHUIIHHBI

BOCITUTAHUE JIOCTATOYHO BBICOKOH MaTeMaTHYECKOW KYJIbTYPhI, TPUBUTHE
HABBIKOB COBPEMCHHBIX BHIOB MAaTEMaTHYECCKOTO MBINUICHHS, HCIIOIh30BaHUC
MaTeMaTHYeCKUX METOJOB B  TPAKTHYCCKOW  JICITCIBHOCTH, Pa3BUTHC
CIIOCOOHOCTEH K JIOTHYECKOMY M aJTOPUTMUYECKOMY MBIIUICHUIO. M3ydeHue
JUCITUTIIMHBL JTOJDKHO CTHOCOOCTBOBaTh (DOPMHUPOBAHHMIO y CTYACHTOB OCHOB
HAyYHOTO MBINIUICHUS, B TOM 4YHCJEC: TOHMMAHHWIO TPAHWI] MPUMEHHUMOCTH
MaTeMaTUYeCKUX TIOHATHH W  TEOpPH; YMEHHIO OIICHWBATh CTEIEHb
JIOCTOBEPHOCTH  pPE3yJbTaTOB  TEOPETHUUECKHMX U  AKCICPUMEHTAIbHBIX
WCCJICIOBAHNM, YMEHHUIO TIUIAHUPOBATh MATEMAaTHYECKUNW OKCICPUMEHT U
00pabaThIBaTh €ro Pe3ybTaThl C HCIIOJIH30BAHHUEM COBPEMEHHBIX METOIOB.

1.2. 3agaum ocBOEHHUS JUCHUILIHHDBI

Jatp SICHOC MMOHUMAaHUE HEOOXOIMMOCTH MaTeMaTHYECKOI 0
oOpazoBanus B OOIIeld MOATOTOBKE HHXKEHEpa, B TOM 4YHCJE BBIpabOTaTh
MPEJICTAaBJICHUE O POJIM U MECTE MATEMAaTHUKU B COBPEMEHHOW IIMBWIM3ALMU U
MHPOBOH KYJIbTYpE;

HAy4YUTh YMEHHUIO JIOTUYECKH MBICIHUTh, ONEPUPOBATH C aOCTPAKTHBIMU
00BbEKTaMU U OBITh KOPPEKTHBIM B YHOTPEOJEHUM MATeMaTHYECKUX TOHSTHUH,
CHUMBOJIOB JUISl BBIPKEHUS KOJMUYECTBEHHBIX U KAYECTBEHHBIX OTHOIIICHU;

JaTh  JIOCTaTOYHYIO  OOLIHOCTh  MaTE€MaTUYECKUX  TOHATHUM U
KOHCTPYKIIMH, OOECIEeUMBAIONIYI0 IIUPOKUNA CIEKTP HUX MNPUMEHUMOCTH,
Pa3yMHYIO TOYHOCTh (POPMYJHUPOBOK MAaTEMAaTHYECKUX CBOMCTB  M3y4aeMbIX
O00OBEKTOB, JIOTHYECKYIO CTPOTOCTh H3JIOKEHHUSI MaTEMaTHUKH, OITUPAIOIIYIOCS
Ha aJICKBaTHBIM COBPEMEHHBIA MAaTEMAaTHYECKUM S3bIK;

HAay4YUTh YMEHMIO UCIIOJb30BaTh OCHOBHBIC MTOHATHUS U METO/Ibl JIMHEHHOM
anreopsl U
AHATUTUYECKON T€OMETPHUH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
HuciunvHa «JIuHeitHass anreOpa W aHAJIMTUYECKAs T[EOMETPUSD)
OTHOCHUTCS K JUCLMILUITHHAM 0a30BoM 4yacTu Os10Ka b1.

3. MIEPEYEHDb I[INTAHUPYEMBbIX PE3YJIbTATOB OBYUEHUSI 110
JANUCHUIIINHE

[Tponiecc m3yuenust nucHUIUIMHBI «JIuHelHas anredpa M aHATUTHYECKAs
TeOMETPHS» HANPABJICH Ha (POPMUPOBAHUE CIICTYIONTUX KOMIIECTCHITHI:

OK-10 - TBOpUecKoe MPUHSATHE OCHOBHBIX 3aKOHOB €CTECTBECHHOHAYYHBIX
JUCIUTUIMH B TPO(ECCHOHANBHON JICSITENIbHOCTH, MPUMEHEHHE METOJ/IOB
MAaTEMATUYECKOT0  aHaliu3a W MOJCIMPOBAHUSA, TEOPETUYECKOIO0 U
AKCIIEPUMEHTAIIBHOTO UCCIIEAOBAHMS;

OK-13 - crmocoOHOCTh MPUMEHSITh MPUKIATHBIE TPOTPAMMHBIE CPEICTBA
[IPY PELLICHUH ITPAKTUYECKUX BOIIPOCOB;



OIIK-1 — crmocoOHOCTh Ha HAy4YHOW OCHOBE OPTraHW30BaTh CBOHM TPy,
CaAMOCTOSITENIFHO ~ OIICHUTh PE3YJNbTaThl CBOCW JESATEIBHOCTH, BJaJeHHUE
HaBBIKAMU CaMOCTOSITENILHONH paboThl, B TOM u4ucie B cdepe MNpoBeIeHHS
HAYYHBIX UCCIICAOBAaHUI

Pe3yabTarhl 00yyeHHsl, XapaKTepU3yolue

KoMmnerennus
c(hopMUPOBAHHOCTH KOMIIETEHIITUH

OK-10 3HaTh OCHOBHBIE MOHATHS U METO/IbI IMHEIHON anreOphl U
AHAJIMTUYECKOU T€OMETPUU

YMCTb y1'IOTp€6J'I$ITI> MAaTEMATHYCCKYIO CUMBOJIUKY IJIA

BBIPAKEHHUS KOJIMUYECTBEHHBIX M Ka4e€CTBEHHBIX
OTHOIIIEHUHU 00OBEKTOB

BJIaACTh MCTOAAMH TCOPCTHUCCKOI'O NCCIICA0OBAaHMN A
MaTEMaTHUYECKHX SIBJICHUN U IpoucCcCoOB

OK-13 3HATh OCHOBHBIE KOMaH/bl IPOTPAMMHBIX TAKETOB MPHU
penIeHnn 3aa4 JJUHEHHO aJireOpbl

YMETb UCCJIEIOBaTh MOJIECNIU C YYETOM HX HEpapXUueCcKOi
CTPYKTYpPbl M OLICHKOW MpPEAENIOB
MPUMEHHMOCTH MOJIYYEHHBIX PE3YyJIbTATOB

BJIaACTh MCTOdaMH JINHEHHOU aJIFe6pBI IS PCIICHUA TUIIOBBIX
MAaTCMATHYCCKUX U IIPUKIIAAHBIX 3a1a4

OIIK-1 3HaTh MaTEMaTUYECKUE MOJIEIIN MMPOCTENUIINX CUCTEM U
ITPOIIECCOB B €CTECTBO3HAHUY U TEXHUKE

YMETh UCIOJIb30BaTh OCHOBHBIE TIPUEMBbI 00pa0OTKH
HKCIIEPUMEHTAILHBIX JAHHBIX

BJIAJICTh HABBIKAMU MTPOBEICHHS MATEMATHIECKOTO
HKCIIEPUMEHTA U 00pabOTKH €ro pe3yabTaTOB

4. OB BEM JUCIUITJINHBI
O6mass  TPyAOEMKOCTh  JauclMIUIMHBL  «JluHeliHas  anrebpa U
aHATMTHYECKas TEOMETPHS COCTaBIIsET 6 3.¢.
Pacnpenenenuie Tpy10eMKOCTH TUCIIUTUIMHBI IO BUAAM 3aHSATUN
o4yHas popma 00ydeHHsI

. Bcero | Cemectpsl

Bunpl yue6HOM paboThI HACOB 1
AyAUTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncrne:
Jlextmm 36 36
[TpakTuueckue 3ausatus (113) 36 36
CamocTosiTesibHasi padoTa 108 108
Yacel Ha KOHTPOJIb 36 36
Bubpl npoMeKyTOYHOM aTTECTANU - YK3aMEH + PK3aMEH
OO6u1ast TPy 10€MKOCTb:
aKaJIEMUYECKUE YaChl 216 216
3a4.e. 6 6




5. COAEPKAHME JUCLHUIITAHBI (MOYJIST)

5.1 Coaep:xanue pa3aejoB JIMCHUIIMHBI

TPYA0€MKOCTH 10 BHAAaM 3aHATHI
o4yHasi Gopma 00yueHust

H

pacmnpenesieHue

Ne
/11

HaumMeHoBaHUE TeMbI

Conepxanue pazzena

Jlexnn

IIpax
3aH.

CPC

Bcero,
qac

1

Jluneitnas anredpa

1. Matpuupl. JlefcTBUs HaJ MaTpULIaMU

2. OnpenenuTend. CBaoiicTBa.
Onpexnenutenu 2-ro U 3-€ro MOPSAKOB.
IIpaBuia TPEyrOJbHUKOB. MumHop.
AnreGpandecKkoe I0TOTHEHHE.

3. O6parnast MaTpuna. Panr MaTpuIs!.

4. CucreMbl JIMHEHHBIX alreOpandecKux
ypaBHEHUH (CJIAY). Teopema
Kponekepa-Kanennu. OCHOBHbIE TeOpeMbI
O CIUHCTBEHHOCTH U  OECKOHEYHOM
MHOKECTBE pelieHui. DopMyiibl
Kpamepa. Matpuunsiii crocod perieHust
CJIAY. Metox I'aycca. Obuiee u yacTHOE
pewienuss CJIAY. Cucrtembl ITUHEHHBIX
0JIHOPOAHBIX ypaBHeHuit (CJIOVY).

18

30

DeMeHTbl BEKTOPHOH
anreOpbl

1. Bekrop; anmuHa BEKTOpa; OpPT BEKTOPA;
KOJIJTMHEapHOCTb BEKTOPOB;
KOMIUIAaHAPHOCTh BEKTOPOB. JIuHeliHbIe
omepauuy Haja BekTopamu. IIpoexius
BEKTOpa Ha 0Chb. Pa3noxeHne BeKTOpa Io
opTaM KOOpIMHATHBIX oceil. JledicTBus
HaJl BEKTOPaMH, 331aHHBIMH IPOCSKIHIMH.
2. CxansgpHoe MpPOHW3BEICHUE BEKTOPOB.
CpoiicTBa.  BpIpaxkeHue  CKaJsipHOTO
TIPON3BEICHUS qepes KOOpAWHATEI.
[Ipunoxenus.

3. BexTopHOEe mpOM3BENCHNE BEKTOPOB.
Tpoiiku BEKTOPOB. Omnpenenenue.
CpoiicTBa.  BbIpaxkeHHe  BEKTOPHOTO
TIPON3BEICHUS qepes KOOpAWHATEI.
[Ipunoxenus.

4. CMmemaHHOE TIPOU3BEICHHE BEKTOPOB.
Omnpenenenne. ['eomeTpuueckuii cMbICI.
CBoiicTBa.  BpIpakeHHe  CMEIIAHHOTO
TIPOM3BEICHUS qepes KOOpAWHATEI.
[Ipunoxenus.

18

30

AHanuTu4eckasi reoMeTpus
Ha TJIOCKOCTH

1. Cucrema KOOpAMHAT Ha TJIOCKOCTH.
OcHoBHbIE TOHATHS. [IpsAMOyronbHas u
MoJisipHas CHUCTEMbI KOOpAUHAT.
PaccrostHme Mexay IBYyMsS TOYKaMH.
Jlenenne oTpe3ka B JaHHOM OTHOIIEHUHU.
[IpeobOpazoBaHne CHUCTEMBI KOOpPIMHAT
(TapasenbHBIA MepeHOC M MMOBOPOT ocei
KOOP/IMHAT).

2. Jluanu Ha mnockocTr. OCHOBHBIE BUJIBI
ypaBHeHUH npsaMoi. OCHOBHBIC 3aJauH.

3. Jluauu BTOporo nopsiaka. OKpy>KHOCTb.
Ounnunc. ['unep6ona. [apabona.

18

34

AHanuTH4eckasi reoMeTpus
B IIPOCTPAHCTBE

1.  OcHoBHble moHATHA. [lOBEpXHOCTH.
VYpaBueHue chepsl. YpaBHEHUS JIMHUH B
MIPOCTPAHCTBE.

2. YpaBHEHHE MIOCKOCTH B IPOCTPAHCTBE.
O0mee ypaBHEHHE TIOCKOCTH.

3. YpaBHeHHe NpsIMOMl B NPOCTPaHCTBE.

18

26




VYron Mexay AByMs INpsIMBIMH B
MIPOCTPAHCTBE. Y CIIOBHE PUHAIICKHOCTH
JBYX MPSIMBIX OJHOH [UIOCKOCTH.

4. IpsiMast ¥ TIOCKOCTh B IPOCTPAHCTBE.
5. IToBepxHocTH. Kanonnueckue
ypaBHEHUSI MOBEPXHOCTEH BTOPOTO

TOpsIIKa.
5 | Jluneitnsie npoctpanctBa |1JIuHelinas 3aBUCHMOCTh u
HE3aBUCHMOCTh BEKTOPOB. Bazuc.
Pa3mepHOCTD TMHEIHOTO IPOCTPAHCTBA.
2. [NonmHoXecTBa JTUHEHHOTO
NIPOCTPAHCTBA.
3. Onepauuy ¢ 3JIEMEHTaMU JIMHEHHOTO
MIPOCTPAHCTBA B KOOPJMHATHOM 8 8 18 34
NIPE/ICTaBICHUM.
4. JIuHeiHbIe ONIepaToOpEL.
5. CoOCTBEHHBII BEKTOP M COOCTBEHHOE
3HaUCHHUE INHEHHOTO OIeparopa.
6. EBKIIMIOBO IPOCTPAHCTBO.
6 KommnekcHsle uncna Moayab W apryMeHT KOMIUIEKCHOTO
yucna. JledcTBus Hax KOMIUIEKCHBIMU 4 4 18 26
YHCJIaMHU.
Hroro 36 36 108 180

5.2 IlepeueHb 1a060paTOPHBIX padoT
He npenycMoTpeHo yueOHBIM IJIaHOM

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBeTcTBUM ¢ y4eOHBIM TIJIJAaHOM OCBOEHUE JUCIMIUIMHBI HE
peayCMaTPUBAET BHITIOJIHEHHUE KypPCOBOTO MpoekTa (paboThl) MIIM KOHTPOJIHHOM
paboTHI.

7. OUEHOYHBIE MATEPHUAJIBI JJIs1 TIPOBEJEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCOUIIJINHE

7.1. Onucanue nokaszareJieii 1 KpUTepUeB OLEHMBAHUSA KOMIETEHIUH
HA Pa3JIMYHbIX 3Tanax uX GopMUPOBaHUSA, ONIUCAHUE LKA OLCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrarhl TEKYIIETO KOHTPOJISA 3HAHUW U MEKCECCUMOHHOM aTTECTalluu
OLICHUBAIOTCS 110 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAHY.

K PesyabTaTbl 00y4eHmus, K
oMIie- XapakTepusyloumue HTCPUH
Temmust e q)(’: M p’:m gﬂﬂl:c“ OHEHI/IBEHHH ATTecTOBaH He arrecroBan
KOMIICTCHIINH
OK-10 3HATb OCHOBHBIC OOyyatomuiicst 3HaeT Brmmonnenue pador | HesrbinmonHenue
MOHATHUS U METOABI TEOPETUYECKUI MaTepHall, B CPOK, paboT B CpoK,
JTUHEHHO! anreOpbl 1 |OTHOCSIIUICS K JaHHOH [IPEYyCMOTPEHHBIN | IPEAYCMOTPEHHBIN
AQHAJIUTUYECKOU KOMIIETEHIINH (B TOM YHCIIe B paboumnx B paboumnx
TeOMETPHH 3HAeT MpaBwiIa, IporpamMmmax porpaMMax
MOCIIEI0BATENBHOCTD,
AJITOPUTM BBITOJIHEHUS
NeHCTBUH, yMeHU). MoxeT
€ro BOCIPOU3BECTH (C pa3HOU




CTENEHbIO TOYHOCTH),
OTBETUTb HA YTOUHSAIOIINE
BOTIPOCEI.

YMETh YIOTPEOIISATH OOyyaromuiics Brmmonnenue pador | HesbinmonHenue
MaTeMaTHYECKYIO JEMOHCTPHPYET YMEHHS (C B CPOK, paboT B CpoK,
CHMBOJIHKY JUTS Pa3INIHON CTETICHBIO MPEAYCMOTPEHHBIH | TPeayCMOTPEHHBIH
BBIP@KCHIIS CaMOCTOSTEITFHOCTH), B paboumx B paboumnx
KOIMIECTBEHHEIX H OTHOCSIIIIMECS K JaHHOH IporpaMmmax TporpaMmmax
Ka4€CTBEHHBIX KOMIIETCHIMH.
OTHOIIEHHH 0OBEKTOB
BJIaJIeTh METOJaMU Brnanenue snanusimu u ymenusmy, [ Bermonnenue padot | HeBbimonneHue
TEOPETUYECKOTO KaK I'0TOBHOCTB B CpOK, padoT B CPOK,
HCCIIEIOBAHMUS CaMOCTOATENBHOTO IPUMCHCHIA | e rycMOTPEHHBIH | MTpeyCMOTPEHHBIN
MaTeMaTHIeCKHX JICMOHCTPHPOBATE, OCYIICCTBIATE B pabounx B pabounx
o ACATEIIBHOCTD B pa3sjIMIHbIX

ABICHHH A IPOLECCOB | o o oTHOGCAITIXCA K Tporpammax Mporpammax

JAaHHOH KOMIICTCHIINH.

OO6yuaromuiics criocooeH

OTOMpaTh U HHTETPUPOBATH

HNMCEIOIINECA 3HAHUA U YMEHUA

HUCXOOA U3 IOCTABJICHHOM IICTIH,

IIPOBOAUTH CaMOAHAJIN3 U

CaMOOILICHKY.

OK-13 3HAaTh OCHOBHBIE OOyuarommiics 3HaeT Brmonaenne pador | Hesbmmomunenne
KOMaH/IbI TEOPEeTHUIECKUII MaTepHall, B CPOK, paboT B CpoK,
MIPOTPaMMHBIX TAKETOB |OTHOCSAIIMHCS K JaHHOH MPEAYCMOTPEHHBIH | MPeaycMOTpEHHBIH
TIPU PELICHUH 337124 KOMITETEHIINH (B TOM YHCIIE B paboumnx B pabounx
JIMHEHHO anreOpsl 3HAET NpaBwJIa, Iporpammax Tporpammax

MI0CTIEI0BATENbHOCTb,

ITOPUTM BBIIIOJTHEHUS

neicTBuil, ymMeHuit). Moxer

€r0 BOCIIPOM3BECTH (C pa3HOU

CTETIEHBIO TOYHOCTH),

OTBETHUThH Ha YTOUHSIOIINE

BOIIPOCHI.
YMETb UCCIIEA0BaTh OO6yyarommiics Brimonuenue pa6otr | HeBbimonnenue
MOJIENI C YYeTOM HX |AeMOHCTpUpYyeT yMeHus (C B CPOK, paboT B CpoK,
nepapxu4eckon Pa3JINYHOM CTETICHBIO MPEyCMOTPEHHBIH | MpeaycMOTpeHHbIH
CTPYKTYpBl M OLEHKOH [caMOCTOSTENbHOCTH), B paboumnx B paboumnx
TIPEEIIoB OTHOCSIIIMECS K JaHHOH Tporpammax Tporpammax
MIPUMEHUMOCTH KOMITCTEHIIHH.
MTOJTyYEHHBIX
pe3yIbTaToOB
BJIAJIETh METOJaMH Brniapenune snanusmu u ymenusimy, [ BeimonHenue pabot | HeBwimonaeHne
JIMHENHON anreOpswl JjIsi |KaK FOTOBHOCTH B CPOK, paboT B CpoK,
PELLICHUsI THITOBBIX CaMOCTOATENBHOTO HPUMCHCHIA | fperycMOTPEHHBIH | MpeyCMOTPEHHBIN
MaTeMaTH4ECKHX U JICMOHCTPHPOBATD, OCYLICCTRIATE B pabouux B pabouunx

ACATEIIBHOCTD B PasjIMYHbIX
MIPUKIIATHBIX 33149 CHTYALHAX, OTHOCAIIIXCA K IporpamMmmax porpaMMax

JAaHHOH KOMIICTCHIINH.

OO0y4arommuiics criocooeH

OoTOMpaTh U HHTETPUPOBATH

HUMEIOIIHEC 3HAHUSA U YMCHUA

HCXO0Os1 U3 ITOCTABJICHHOU LICJIN,

IMPOBOAMUTH CaMOaHAJIUu3 U

CaMOOILICHKY.

OIIK-1 3HaTh MaTeMaTndeckue |OOydJarouiiics 3HaeT Brmonnenne pador | Hesbmonuenne
MOZEJY NPOCTEUINNX  [TEOpPETUYECKUI MaTepuall, B CpOK, paboT B CpoK,
CHUCTEM U NIPOLIECCOB B [OTHOCSAIIMICS K JAHHOMN [IPEYyCMOTPEHHBIN | IPEAYCMOTPEHHBIN
€CTECTBO3HAHUU U KOMITIETEHIINH (B TOM YHCIIE B paboumnx B paboumnx
TEXHUKE 3HaeT NpaBUia, porpammax porpammax

MOCIIEI0BATENBHOCTD,
QITOPUTM BBIOJIHEHUS
JeUCTBUH, yMeHHI). MosxeT
€ro BOCIPOU3BECTH (C pa3HOU




CTENEHbIO TOYHOCTH),
OTBETUTb HA YTOUHSAIOIINE
BOTIPOCEI.

pe3ynbTaToB

CUTYalUsIX, OTHOCSIIUXCS K
JTaHHOW KOMITCTCHITUH.
OO0yuaromuiics criocobeH
OTOMpaTh U HHTETPUPOBATH
HMMEIOIIECS 3HAHUS U YMCHUS
HWCXOJIS U3 TIOCTABJICHHOM 1ICITH,
MPOBOJUTH CAMOAHAITN3 U
CaMOOLICHKY.

YMETh UCTIOJIb30BaTh OOyyaromuiics Brmmonnenue pador | HesbinmonHenue
OCHOBHBIE ITPUEMBI JIEeMOHCTPHPYET YMEHHA (C B CPOK, paboT B CPOK,
00paboTkn Pa3IM4HOM CTENEHBIO [IPELYCMOTPEHHBIN | IPEAYCMOTPEHHBIN
9KCIEPUMEHTANBHBIX  |CaMOCTOSATEIFHOCTH), B paboumx B paboumnx
JaHHBIX OTHOCSIIECS K JTaHHOH porpaMmax nporpaMmax
KOMIICTCHIIHH.
BJIAJICTh HAaBBIKAMH Branenue snanusmu u ymenusaimu, [ Beimonnenue pador | HeBbimonneHune
NPOBEACHUS KaK T'OTOBHOCTE B CpOK, paboT B CpoK,
MaTeMaTH4ecKoro CaMOCTOATCIBHOTO HPUMCHCHI | e rycMOTPEHHBIH | MpexyCMOTPEHHBIN
9KCIIEPUMEHTA U JICMOHCTPHPOBATR, OCYLICCTBIATE B pabouux B pabouux
00paboTKH ero ACATCIBHOCTD B PASTIIHAX porpammax nporpammax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

PGBYJ'IBTaTI)I IMPOMCIKYTOUYHOI'O KOHTPOJIA 3HAHUM OLICHUBAIOTCA B 1

ceMecTpe 71l OUHON (opMbl OOYUEHHS IO YETHIPEXOAIILHON CUCTEME:

«OTIUYHON;
«XOPOLIOY;
«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHOY.

K PesyabTaThl 00y4eHnus, K
oMIie- XapakTrepusyloiue HUTEPUH
Temmust c(pf:pM“pl:m :nn]:m OHBHHBEHHH OTJIHYHO Xopowmo Yaos.. Heynosa.
KOMIICTCHI U
OK-10 (3HaTh OCHOBHEIC Bemonnenne | Bemonnenue |Brmomnenue tecral B Tecte
MTOHSTHS X METO/IBI tecta Ha 90- | TecTa Ha 80- na 70- 80% menee 70%
JUHEHHON anreGpsI 100% 90% MPaBUIIBHBIX
U aHAJIUTUYECKOM OTBETOB
TeOMETPHUH
yMeTh yrnotpebiiste |Pemenue 3anaun ITpogemonCTp IIponemoncTp 3amauu He
MaTEMaTHIECKYIO CTaHAapPTHBIX pelieHbl B |MpOBaH BEPHBIN | HMpOBaH BEPHBIA peteHsl
CHMBOIHKY ISt MPAKTHUECKUX ITOJTHOM XOJI peuIeHUst XOJI peleHus B
BBIPAKCHHUS obbeme u BCEX, HO HE OOJBIIMHCTBE
KOJINYECTBEHHLIX U TIOTyIEHbI ToIyHCH 3aja4
KAYECTBEHHBIX BEpHbIE BEPHEI OTBET
OTHOIIEHI OTBETHI BO BCeX
00BEKTOB 3anaqax
BlIaeTh MeToamu  Pemenue 3anmaun IIponemonctp IIponemonctp 3amaun HE
TEOPETUIECKOTO TIPUKJIATHBIX pelieHbl B |MpOBaH BEPHBIN | HMpPOBaH BEPHBIH peIIeHbBI
HCCIICOBAHUS 3aja4 B ITOJTHOM XOJI peuIeHUs XOJI peleHus B
MaTeMaTHYEeCKUX KOHKPETHOM o0BeMe 1 BCEX, HO HE OOJIBILINHCTBE
SIBIICHUH 1 MpeAMETHOM MOJIy4€HBI MOJIy4eH 3a7a4
MPOLIECCOB obnactu BEpHbIE BEPHEII OTBET
OTBETHI BO BCeEX
3a7a4ax
OK-13 [3HaTh OCHOBHEIE Tect Bemonnenne | Brimonnenue |Breimonnenue tecta| B Tecte
KOMaH/IbI Tecta HAa 90- | TecTa Ha 80- Ha 70- 80% menee 70%
MPOTrpaMMHBIX 100% 90% MIPaBHIBHBIX
MaKeTOB TIPH OTBETOB
pelIeHnH 3a1a4
JIUHEHHO anreOpbl




yMeTb uccienoBars |Pemenue 3anaun IIponemoncTp IIponemonctp 3anauu He
MOJIETIM C Y4ETOM [CTaHIAapTHBIX pELICHBI B |MpPOBaH BEpHBII| HMpOBaH BEpHBIH PpeLIeHEI
UX HMEpapXWIeCKOH [MpaKkTHYECKHX TIOJTHOM XOJ PEIICHHUsA | XOJI pelcHHs B
CTPYKTYpPHI U 3amadq o0BeMe 1 BCeX, HO HE OOJBIIMHCTBE
OLICHKOH TpenenoB TIOTY9EHBI MOTy4YeH 3amadq
MPUMEHUMOCTH BEpHBIE BEPHBIN OTBET
MOTY4CHHBIX OTBETEHI BO BCEX
pe3yJIbTaTOB 3ajadax
BIaeTh MeTogaMu |Pemenue 3amgaun [Iponemonctp IIponemonctp 3amauyn HE
JTMHEHHON anreOphl  |mpuKIa HBIX peLIeHbl B |MpOBaH BEPHBIN | HMpOBaH BEPHBIN pELIEeHbI
JUISL peLLICHUST 3a1a4 B TIOJTHOM XOJI peIleHHst | XOJ pelIeHus B
THUITOBBIX KOHKPETHOH o0bemMe U BCeX, HO HE OOJIBIIMHCTBE
MaTeMaTUYeCKUX U [peaMeTHOH TIOJTy4EeHBI MOJy4YeH 3amaq
NPUKJIAIHBIX 33134 |oOnacTu BEpHBIE BEPHBIH OTBET
OTBETEHI BO BCEX
3aja4ax
OIIK-1 (3HaTh Tect Boinonnenue | Beimmonnenue |Beinmonnenue tecrtal B recte
MaTreMaTHYecKHe tecta Ha 90- | TecTa Ha 80- Ha 70- 80% menee 70%
MOJEIN 100% 90% TIPaBHIIHHBIX
MPOCTEHUIINX CHCTEM OTBETOB
U IIPOIIECCOB B
€CTECTBO3HAHUH U
TEXHHKE
YMETb MCIIONb30BaTh |Penienue 3anaun [Iponemonctp IIponemonctp 3anayu He
OCHOBHBIC IIPUEMBI  [CTaHIAPTHBIX pCLICHBI B |MPOBaH BEpHBII| HWPOBaH BEPHBIA peLICHBI
00paboTku MIPAKTUYIECKUX MIOJTHOM XOJI pelieHHs] | XOJ| pelIeHus B
IKCIEPUMEHTAIBHBIX [3a/1a4 o0beMe u BceX, HO HE 0ONBLINHCTBE
JIAHHBIX TIOJTyYEeHbI MOJIy4eH 3a1a4
BEpPHBIE BEPHBII OTBET
OTBETHI BO BCEX
3a1adax
BIIaJICTh HaBbIKaMu |Pemienue 3anaun IIponemoncTp IIponemonctp 3amaun He
MPOBEICHUs HPUKJIATHBIX pelLIeHbl B |MpOBaH BEpHbII| HMPOBaH BEpHBIi peLIeHBI
MaTeMaTHYecKoro  [3agad B TIOJTHOM XOJ pelIeHHs | XOoJ peleHus B
9KCIIEPUMEHTa U KOHKPETHOH obbeme u BCEX, HO HE OOJIBIIMHCTBE
00paboTku ero TIpeAMETHON TIOTY4EHBI MOJTy4YeH 3a1aq
pe3yJIbTaToB obsactu BEpHBIE BEPHBIH OTBET
OTBETEHI BO BCEX
3a7a4ax
7.2 TIlpumepHblii mnepeYeHb OLEHOYHBIX CPeACTB  (THIOBBIE

KOHTPOJIbHBIEC 32/IaHUSl WJIH WHbIE MATepPHAaJIbl, HEOOXOAUMBIE VISl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TIlpumepHblii

TECTHPOBAHUIO

nepevyeHb

3aaHUN

AJISA

NOoATOTOBKH

K

1. Marpuieii Ha3bIBaeTCs Takas TaOJuIla, B KOTOPOH: (Bulbepume oo0um
sapuanm omeema,)

Bapuanmer omeema

1) Ywucio CTpOK H CTOJIOIOB MOTYT OBITh Pa3HBIMH,

2) Uucio CTpok TOHKHO OBITH PABHBIM YHCITY CTOJIOIOB,
3) Yncno cTpok J0JKHO OBITH OOJIBIIIE YKCIIa CTOTOIIOB.

2. Jlanbl BekTOpa AB(x;;y,) U CD(x,;y,). X ckamsipHOE€ NpOU3BEACHHUE B

KOOpJIMHATHOM (hopMe paBHO: (Bvibepume ooun eapuanm omeema)
Bapuanmer omeema:



1) AB-CD=x,-y,+x,-,, 2) AB-CD=x,"x,+y,*¥,,
3) AB-CD=x,-y,—%,-,, 4) AB-CD=x,"x,—y,¥,.

3. T'unepOoymueckuid Mmapaboyionu]T 3aJacTcsi ypaBHEHHUEM: (Bwvibepume
00UH 8aApUAHmM 0Mmeema)
Bapuanmur omeema

2 2 2 2

1 —+y =2z, 2 X—+y—:1,
) a® b’ ) a® b’
X2 yz 2 yz

3 g—b—2=22, 4) g—b—zzl.

4. CucreMa M JIMHEHHBIX ypaBHeHI/Iﬁ C N HCU3BECTHBIMU SABJIICTCSA
HECOBMECTHOM M HE UMEET pelleHus, eclu: (Bblibepume ooun eapuanm omeema)

Bapuaﬂmbl omeema.

1) rangA=rangA*=n. 2) rangA=rangA*=k < n,

3) rangA<rangA*, 4) rangA>rangA*

5. YpaBHeHHE OKPYKHOCTH HMEET BUI: (Bwvibepume ooun eapuanm
omeema)

BapuaHm bl omeema.
2 2

1) %+§:1, 2) (x—a)? +(y—b)? =R?,
X2 y2 X2 y2
3) g—b—zzl, 4) ¥+b—2:1-

6. W3 omnpeneneHuss BEKTOPHOIO TMPOU3BEICHUS HEMOCPEICTBEHHO

BBITEKAET CIEYIOIee COOTHOIIEHnEe Mexay optamu |, J,K: (Beibepume ooun

eapuanm 01’1’1661’}’161)
Bapuaﬁmbz omeema.

1)|><J—1j><k 1, kxi=1, 2)i><] k,jxi=k

’ X y
3) IxJ:k, ijzi,Exlzj, 4) Ixj:k,jxi:E,Exi:]_

7. [lpsimast TMHUS TPOXOJIUT YEPE3 HAYAJIO KOOPAUHAT, €CIIA €€ YPaBHCHHE
B 00IIIEM BHJI€ MOXKHO 3amucaTh Kak: (Bvibepume ooun sapuanm omeema)
Bapuanmer omeema:
1) Ax+C=0, 2) Ax+By=0,
3) By+C=0, 4) Ax+By+C=0.
8. XapakTepHCTHUYEeCKUM YpaBHCHHEM Ha3bIBaeTCs: (Bwibepume o00un
eapuanm omeema)
Bapuanmer omeema:
1) det(A-AE)=
3) det(1A-E)=

, 2) det(E-1A)=0,

0
0, 4) det(A-E)=0.



9.Monynp KOMIUIEKCHOTO BBIUUCHSETCA: (Bwibepume ooun eapuanm
omeema)
Bapuanmuer omeema:

1) |z|=yx" +¥?, 2) |z|=x*+y?,
3) 7] =yx*-y*, 4) |z|=x+y.

10. CompsixeHHOE KOMIUIEKCHOE YHCIO Z JJs KOMIUIEKCHOTO YHucia
Z=Xx+iy umeeT BUl: (Bvibepume ooun eapuanm omeema)

Bapuanmer omsema
1) Z=X- Iy ’ )
3) 7=—x-1iy, 4)

—x+|y,

Z=
z

7.2.2 IlpumepHbIii NepeveHb 3aJaHUil JJsl pellleHUs] CTAHIAPTHBIX
3ajga4

5 6 3
1. Boruuciurh onpenenutens [0 2 0. (Bvlbepume ooun eapuanm
7 4 5
omeema)
Bapuanmuer omeema:
1) 8, 2) 92,
3)-4, 4) 4.

2 Jlansl Tpu BekTOpa a={L-13}, b={-2;21}, ¢={3,-2;5}. CmemmanHoe

IPOM3BENECHNE BEKTOPOB abC paBHO: (Bwvibepume ooun éapuanm omeema)
Bapuanmuer omeema:
1) -7, 2) 7,
3) 0, 4) 6.
3. CocTaBUTh ypaBHEHHE IIOCKOCTH, IPOXOAAIIeH yepe3 Touky A(3;4;0) u
x-2 y-3 z+1

IPAMYI0 ——=-——=— . (Bb1bepute oiMiH BapHaHT OTBETA)

BapuanTe! oTBeTa
1) x+y-7z+8=0, 2) 3x-y+z-2=0 ,3) x+4y-z+1=0 ,4) 3x-y+z-2=0.
4. VYpaBHeHHE MNPSAMOU, MNPOXOAANICH Yepe3 TOUYKU M1(2, 3 4),

M, (—1, 0, 2), uMeroT Bu: (Beibepurte ovH BapraHT OTBETA)

BapuaHm bl omeema.

X=2+3t, X=2-3t,
1) <y=3+3t,, 2) 1 y=3-3t,,
z=4+2t, 7=4-2t,
X=2+3t, X=2t,
3) y=3-3t,, 4) cy=3t,.
7=4-2t, Z =4t




5. B R® nansl BEKTOPbI a1:(2, -3 1), a, :(1, 0, —2). JlomonHeHue

3TUX BEKTOPOB JO OpPTOroHambHOro 6Oasuca B R° cocTtouT u3 BekTopa:
(Bvlbepume oOun eapuanm omeema)
Bapuanmer omeema:

1) a3=(3, 0, —6), 2) a3=(0, 0, 0),
3) a;=(6, 5, 3), 4) a,=(2,1 1).
6. Ilpn xakux 3HaueHUs X N u A nOpsaAMas gZyT—SZ%S

HEPIEeHIUKYIIIpHA IIoCKoCcTH AX-2y-2z+7=0 ? (Bwibepume o00un eapuanm
omeema)

Bapuaﬂmbl omeema

1)-6,-1, 2)6,13)-6,14)6,-1.

7. Pemmth cucteMy  JUHEHHBIX  anreOpandyecKux  ypaBHEHHM
2X+Yy+52 =4,
3x+2y+2=3,: (Bvibepume o0un sapuanm omeema)

X+y+z=-1
Bapuanmor omeema:
1) (5;-6;0), 2) (1,0;-2),,

8. Jlanbl BepiunHbI TpeyronbHuka A(L-1,2), B(5-6;2), C(13,-1). Jnuna

€ro BBICOTHI, ONyIIeHHOM 13 BepiuHbl B Ha cTtopony AC ectb: (Boibepume ooun
sapuanm omeema)
Bapuanmuer omeema

1) '5, 2) 55
3) 25, 4)12,5.
.- AL 2) g0 12 A B
. Ecnmm marpuner A= 0 2 ) =1 0 2l TO Marpuua

paBHa (Bulbepume 00un eapuanm omeema)

BapuaHmbl omeema

0 -1 - 0 -2 -1 1 0 O -1 -1 2
1) , 2)  3) 4) :
2 1 3 0 1 2 -2 1 -3 -2 0 1
10. OOmee ypaBHEHHE IIJIOCKOCTH, MPOXOAAIIEH Yepe3 TOUYKH

M;(1 0, 2), M,(-2,11), M,(0, -1, 2), umeer Bux: (Boibepume o0dun

sapuanm omeema)
BapuaHmbl omeema.
1) x+y—-4z-7=0, 2) Xx—y—4z+7=0,
3) x—y+4z+7=0, 4) x—y—-4z=0.



7.2.3 IlpuMepHbIH TNepeyvyeHb 3aJaHMM ISl pelleHHs] NMPHUKJIATHBIX
3a;a4
1. Ilpy NPOEKTUPOBAHUU TPOYHOCTH PAKETHOTO JBUTATENS, HYXKHO

1 2 3 4
HCCIIeIOBATh CUCTEMY YpaBHEHUM, U panr I matpuiiel A=|0 3 2 4| paBeH
0 3 2 4
a) r=1, 0) r=2; B) I =3; r) r=0.
(5+4)x +3x, =1
2. Ilpm xakux 3HaueHmsIx A€R cucrema UMEET
2%, + AX, =2
€IMHCTBEHHOE pEIICHHUE:
a)mpu Bcex LeR;A=—6 0) mpu Bcex A €R, kpome A =1;
B) pu Bcex A € R, kpome A =1; r) mpu Bcex A € R, kpome A =-6.

3. Jna pacuera mojgadyud a30THOM KHCJOTBHI a30Ta I[EHTPOOCIKHOM
X, — X, + X, =1,
(OpCyHKHU, HY’HO HaliTH 00llee pelIeHne CUCTEMBI | 2X, + X, —4X, =2, HuMeeT

—3X, — X, +5X, =—3

BUA:
a) X, =C+1, X,=2¢, X;=cC; 0) x, =c-1 X,=¢C, X;=2¢C;
B) X, =C, X,=C+1, X;=0; r) X,=2C, X,=C, X;=—C+1.

4. JIns BbIYMCIIEHUS MOTEPHh TPEHHUS B COIUIE, CKAJSPHOE MPOU3BENIECHUE

<I’:1(O, -2, 3), b(-2,1 5) paso:
a) 11; 0) (—13, -6, —4);
B) (13, 6, 4); r) 13.

5. Tlpu nOpOEeKTUPOBAHUM KOHUYECKUX COTEN, TpeOyeTCs BBIUUCIIUTH

E:: ax E), IJie BEKTOpa él(O, 1 1), b(3, 0, — 2), WMEET BUI;

a) ¢(-2,3, —3); 6) ¢(-2, 3, 3);



B) C=-2; r c(2, -3, 3).

6. Ilpu npoexkTHpOBaHMM pacyeTa LEHTPOOESKHBIX CHJI Ui COILIA,

TpeOyeTCs BBIYUCIUTH CMEIIAHHOE TIPOU3BEJICHHE BEKTOPOB ;1(1, 2, —2),
;:(2, 3 -1), ;3(2, 4, —4) PaBHO:

a) 0(0, 0, 0); 6) 1; 8) 0: r)2.

7. TpaekTopusi IOJeTa pakeTsl mpoxoaut uepes toukn M, (1, 0, 2),
M,(-2,1 1), M,(0, -1, 2). OGuiee ypaBHEHHE TIOCKOCTH, HIMEET BU:

a) X+y—4z-7=0; 0) Xx—y—-4z+7=0;

B) X—Yy+4z+7=0, r) x—y—4z=0.

8. Ilpm TpaekTopum JABWKEHHS paKeThl, JIBE€ IUIOCKOCTH .
X—2y+2-1=0, f: 2x+y+3=0:

a) MmapasuieNbHBbI; 0) nmepecekaroTcs o1 yriiom 7 /6;
B) COBIQIAIOT; T') ePIEHINKYIISIPHBI.

9. Jlns ypaBHeHus B3nera pakeTsl ¢ JKPJI, HY)XKHO ONpEnEiINTh CBS3h

npsmbix |, |,, 3amaHHBIX  CBOMMHM  KAQHOHMYECKHMMH  ypaBHEHUSIMH:
I'X+1 y+2 2 - x-1 y+1 z-2,
[ ==, 2 - = = ;
2 -3 4 4 —6 8
a) COBIIAJIAIOT; 0) nepneHINKYJISIPHBI;
B) apaJlJIC/IbHbL; I') CKpEIIMBAIOTCA.

10. IIpu pemieHnu ypaBHEeHUIN TypOyJIEHTHOIO MOTPAHUYHOIO CIIOS, IS

2 -1 5
UCCIIeIOBaHMs penienus, onpeaenutens A=-3 0 2| paBeH:
1 -2 12
a) A=10; 0) A=-4, B) A=0; r) A=4.

7.2.4 IlpuMmepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy
He npenycMoTpeHo y4eOHbBIM MIIaHOM



7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB /I MOATOTOBKHU K IK3aMeHY

1. Marpunpl. Onpenenenue matpuilbl. Bumasl matpun. [ledicTBusi Hap
MaTpHUIlaMu

2. Omnpenenutenu. Onpenenurenu 2-ro U 3-ero mnopsiakoB. [lpaBuia
TPEYroJIbHUKOB. JJEMEHTapHble MpeoOpa3oBaHus omnpenenutens. MuHop.
AnreOpanyeckoe jaomnoyiHeHue. PasznokeHue omnpenenuTeNs MO CTPOKE WM
CTOJIOITY.

3. HeBwipoxxnennsie Matpuilsl. CorozHas matpuia. OOpaTHas MaTpHIia.
AJTOpUTM HAXOKJECHUSI OOpaTHON MaTpullbl. PaHT MaTpuIb.

4. Cucrembl JIMHEWHBIX alreOpandyeckux ypaBHEHHWA. MaTpuyHBIA BU.
Teopema Kponekepa-Kanemum.

5. ®opmynsl Kpamepa

6. Meton INaycca.

7. Bektop. IIpoekiusi BekTopa Ha ocbh. Pa3nokeHue BEKTOpa Mo opTam
KOOPAMHATHBIX OCEH.

8. CxansipHO€ MpOU3BEICHNE BEKTOPOB.

9. BekTopHOE NIPOU3BEACHIE BEKTOPOB.

10. CMmemianHO€ MPOU3BEICHUE BEKTOPOB.

11. TIpeobpa3oBaHue CUCTEMBbI KOOPIUHAT.

12. YpaBuenue npsiMmoit. Paznuunbie popMel 3anuc.

13. OcHoBHBIE 3329 I IPSIMON HA TNIOCKOCTH.

14. Okpy>KHOCTb.

15. Dnnunc.

16. 'uniepbomna.

17. ITapaboua.

18. TloBepxHOCTh. YpaBHEHHE CPEpHI.

19. YpaBHeH#He MI0CKOCTH B IpOCTpaHCTBe. Paznuunbie popmel 3anucu.

20. OcHOBHBIE 3aJ1a4¥ IS TUIOCKOCTH B IMTPOCTPAHCTBE

21. Tlpsimasi ¥ TUIOCKOCTH B TIPOCTPAHCTBE.

22. KaHOHWYECKHEe ypaBHEHUS TOBEPXHOCTE BTOPOTO MOPSJIKA.

23. JIuneiinasi 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB

24. Matpu1ia riepexojia B JMHEHHOM MPOCTPAHCTBE.

25. JIuHeiiHbie OnepaTopshl.

26. CoOCTBEHHBI BEKTOpP U COOCTBEHHOE 3HAUCHHE.

27. EBKIMI0BO MPOCTPAHCTBO.

28. KommiekcHble uncna. JlelcTBrs HaJ HUMH.

7.2.6. Mertoauka BbICTABJEHUS OIEHKH TIPU  TPOBEICHUH
NMPOMEKYTOUYHOM aTTeCTAUMN

DK3aMEH MPOBOJUTCS MO TECT-OMiIeTaM, KaKIbli U3 KOTOPBIX COACPKUT
10 BompocoB u 3amaudy. Kaxnaplii mpaBUIBHBI OTBET Ha BOMPOC B TECTE
oreHuBaetcs 1 Oamom, 3amgada onenuBaercs B 10 GamtoB (5 6amioB BepHOE
perieHne u S5 0a/ioB 3a BEPHBINA OTBET). MakCHMaIbHOE KOJIMYECTBO HAOPAHHBIX
6ammos — 20.

1. Onenka «OTAWYHO» CTaBUTCS, €clU CTyneHT Habpam ot 18 mo 20



0aJIJIoB.

2. Ouenka «XopoIo» CTaBUTCS B CiIydae, €ClIM CTyAeHT Ha0pan oT 13 1o
17 6annoB.

3. Orenka «YI0OBIETBOPUTEIBLHO» CTaBUTCS B ClIydae, €CJIM CTYJCHT
Habpai ot 8 1o 12 6anos.

4. Ouenka «HeymoBneTBOpUTEIbHO» CTaBUTCSA B Clydae, €CIM CTYACHT
HaOpasi MeHee 8 6aJIIOoB.

7.2.7 TlaciopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemsble pa3aeinsl (TEMBbI) . HanmenoBanue
Neo n/mt KOHTPOJIUPYEMOit
JUCIUTIAHBI OLICHOYHOT'O CPEJ/ICTBA
KOMITCTEHITHH
1 Jluneitnas anreopa OK-10, OIlK-1 TecT, ycTHBIN ompoc
2 DneMeHThI BEKTOPHOI anreOpbl OK-10, OK-13, TecT, ycTHBIN onpoc
OI1K-1
3 AHanmuTAYecKasi reOMEeTpUs Ha OK-10, OIIK-1 TecT, ycTHBIN onpoc
TUIOCKOCTH
4 AHanmuTh4yeckas reoMeTpus B OK-10, OIIK-1 TecT, ycTHBIN onpoc
POCTPAHCTBE
5 Jlunelinbie mpocTpaHCTBA OK-10, OK-13, TecT, ycTHBIHN ompoc
OI1K-1
6 KomrmiekcHbie uncia OK-10, OK-13 TecT, ycTHBIN Oonpoc

7.3. Meroauyeckue MaTepuajbl, ONpeleasOIe NPOUEAYPbI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

TecTupoBaHHE OCYILIECTBISETCS C MCIOJIb30BAHUEM BBIJJAHHBIX TECT-
3aJaHuii Ha OyMaxkHOM Hocutene. Bpemsa TtectupoBanus 45 MuH. 3arem
OCYULIECTBJISIETCS IPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABISIETCS OIIEHKA
COrJJaCHO METOJMKH BBICTABJICHMS] OLUEHKH IMpPHU MPOBEACHUU MPOMEKYTOUHOU
aTTeCTALUH.

Pemienne craHgapTHBIX 3a7ad OCYLIECTBIISIETCS C HCIOJIb30BaHUEM
BBIJIAaHHBIX 3aJlad Ha OyMakHOM HocuTesne. Bpemsi pemenus 3amauy 45 MuH.
3aTeM OCYIIECTBIISIETCSA IIPOBEpKA pelIeHUs 3a7ad  HK3aMEHAaTOpOM U
BBICTABJISIETCS. OLIEHKA, COTJIACHO METOJMKH BBICTABICHUSI OLICHKA TIpH
MPOBEJEHUU MPOMEKYTOUHOM aTTECTAIUU.

Pemienne npukinagHbIX 3aad  OCYHIECTBISETCS C HCMOJIb30BaHUEM
BBIJIAHHBIX 3a/lad Ha OyMakHOM HocuTene. Bpems pemenus 3amady 45 MuH.
3aTeM OCYIIECTBISIETCS TMpOBEpKa pemieHus 3a7ad  HK3aMEHAaTOpOM U
BBICTABJISIETCS  OLIEHKA, COIVIACHO METOJMKM BBICTABIEHUS OLEHKH TpHU
MPOBEICHUH NMPOMEKYTOUHON aTTECTAIUU.

8 YYEBHO METOJANYECKOE U HTHO®OPMAILIMOHHOE
OBECIIEYEHUE JUCIHUIIJINHBI)
8.1 Ilepeyennb y4eOHOIi JUTEPATYPbI, HEOOXOAMMOW IJsi OCBOEHHS
TUCHMILTHHBI
1) ITucemennsiii, J[.T. KoHcmekT Jekmuii 1o BBICIICH MaTeMaTHKE:
[[Tonwsiii kypc: Yueb. uznanue]. - 13-e uzn. - M. : Aiipuc-Ilpecc, 2015. - 608 c. :




ui. - (Beicee oo6pazoBanue). - ISBN 978-5-8112-6043-0 : 413-00.

2) Knerenuk, JI.B. COopHUK 33a/a4 110 aHAIMTHUECKOW reoMeTpun: Yueo.
nocobue / mox pea. H. B. Ebumoga. - 17-e usn., crepeoturn. - M.: IIpodeccus,
2010. - 200 c.: un . - ISBN 5-93913-037-2: 236-00.

3) JluneitHas wu BekTOpHas anreOpa. AHaIMTHYECKAas T'C€OMETPHS
[DNIeKTpOHHBIN pecypc]: METOAMYECKHE YKa3aHHsl K CaMOCTOSATEIbHOM paboTe
s ctyneHtoB HampabieHus 24.05.02 «IIpoextupoBaHHE€ aBHAIMOHHBIX H
paketHbix napurarenci» / ®I'BOY BO "Boponex. roc. texn. yH-T", Kad.
MPUKIIAIHOM MAaTEMAaTUKU U MeXaHUKHU; cocT. : A.B. Psokckux, E.A. Cobonesa. -
Boponex: BopoHeKCKHI TOCYapCTBEHHBIM TEXHUYECKUN yHUBEpcUTeT, 2021. -
DnexTpoH. TekcToBbIe U Tpad. manubie (506 KO). 231-2021

4) Kpemep, Haym IlleBeneBuu. JluneiliHas anreOpa: Y4eOHUK H
npaktukyM [Jns CIIO / Kpemep H. L., ®puaman M. H., Tpummun WU. M.; non
pen. Kpemepa H.I11. - 3-e u3a. ; ucnp. u gom. - Mocksa : FOpaiit, 2021. - 422 c.

5) JluneitHast anreOpa W aHAJIUTHYECKash TEeOMETpuUs: YUYeOHUK U
npaktukyM [ CIIO / IlnotnukoBa E. I'., UBanoB A. II., Jlorunosa B. B.,
MopozoBa A. B. ; nmoa pen. IlmorHukoBoit E. I'. - MockBa : M3maTenbcTBO
FOpaiit, 2019. - 340.

6) PaOymiko, A. I1. Beicas marematuka. Teopus u 3agaun. B 5 gacTsx.
U.1. JluneitHas W BekTopHas anredpa. AHAJIUTHYECKAass TEOMETpPHUSL.
HuddepenunanpbHoe ucunciaenne QpyHKIMN OJHON NEepeMEHHON [DIeKTPOHHBIN
pecypc] : Yuebnoe mocobue / A. II. Psgbymko, T. A. XKyp. - Breicuas
maremMaruka. Teopus m 3amaun. B 5 wactax. Y.1. JluHeiiHas u BekTOpHad
anreOpa. Amnanuthueckas reometpusd. JuddepeHnumanbHoe  HUCUHCIECHHE
GbyHKUMNA OAHOU NepeMeHHOoM. - MuHck Briciias mkona, 2017. - 304 c.

7) JluneitHast anreOpa W aHAJIMTUYECKas reoOMeTpHs: ydyeOHoe mocodue
[D5eKTpOoHHBIN pecypc]|: —DNeKTpoH. TeKCTOBbIE U rpad. naHubie (2,89 MO) / A.
B. Psxkckux, A. A. XBoctoB, E. A. CoboneBa — Boponex: ®I'bOY BO
«BopoHeKCKUN TOCYIapCTBEHHBI TEXHUYECKUH yHUBepcuteT», 2023. - 1
a5ekTpoH. onT. auck (CD-ROM). — Cuctem. tpedoBanwms: ITK 500 u Bbiie; 256
M6 O3VY; Windows XP; SVGA c paspemennem 1024x768; Adobe Acrobat; CD-
ROM nuckoBof; MbIIIb. — 3aril. ¢ KpaHa.

8.2 IlepeueHb MH(OPMAINMOHHBLIX TEXHOJIOTHIl, MCMOJb3YyeMbIX MPH
OCYIIeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpouecca Mo AMCHUILIMHE, BKJINOYAasi
nepeyeHb JIMIEH3MOHHOTO0 TMPOrPaAaMMHOI0 o0ecrevYeHusi, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOMI ceTu «AnTepHETY,
COBPEMEHHBIX MNPO(PEeCCHOHANBHBIX 0a3 JAaHHBIX M HHGPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM:

HanmenoBanue nporpaMMHoro odecrnieuenus | Tun JdueH3uu

Microsoft Windows 7 Open License

Microsoft Office 2007 Open License




Adobe Reader Co6ognoe ITO

Maple v.17 Open License

[Tpodeccnonanbhbpie 6a3bl TaHHBIX

Haumenosanue I1b/] DIIEKTPOHHBIN aJIpec pecypca

Hayunas snektponHas OnbanoTeka http://elibrary.ru

DneKTpoHHAs onbmuoTeuHast cuctema | http://www.iprbookshop.ru/
IPRbooks

NHpopManimoHHbIE CIIPAaBOYHBIE CUCTEMBI

HaumenoBanue CC DIIEKTPOHHBIN aJipec pecypca
MatemaTHuecKuid CripaBOYHUK dict.sernam.ru
HNudopmanmonnas cucrema Math-Net.Ru

DNEeKTPOHHBINA KaTaJIOr HAYYHOU OMOIHOTEKH:
https://cchgeu.ru/university/elektronnyy-kataloq/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O MPOLECCA
HanmMmenoBanne crenmuajJbHBIX  IIOMEHIEHMM W IIOMCHICHUM I

caMocCTosATeNIbHOM paboTel Ne 307/2, 312/2.

Crneuraiv3upoBaHHOE TOMENIEHWE JJisi MPOBEACHMS  JIEKIIMOHHBIX
3aHATHI, OCHAIIEHHOE JOCKOW, Y4YeOHbIMM  CTOJIaMH, CTYJbSIMH U
000pyAOBaHUEM JJI JEMOHCTPALIMU HAIJISIITHOTO MaTepuania.

10. METOAUYECKHUE YKA3AHUSA AJISA OBYYAIOHIUXCS 11O
OCBOEHUMIO JUCHUITJIMHBI (MO Y JIA)

[To mucuumnuue «JIunelinas anreOpa W aHATUTUYECKAs TEOMETPHUSD)
YUTAOTCS JIEKIUU, TPOBOIATCS MPAKTUYECKUE 3AHATHUSL.

OcHOBOW W3y4eHUs JUCLUUIUIUHBI SBJISIIOTCS JIGKIMHU, Ha KOTOPBIX
u3JIaraloTcs Hanbosee CYIEeCTBEHHBIC W TPYIHBIE BOIPOCHI, a TAKKE BOMPOCHI,
HE HallleJIIITNe OTPaKEHUs B y4eOHOM TuTeparype.

[IpakTyeckue 3aHATHS HAMNpaBJiICHbI HAa MPUOOPETEHUE MPAKTUUECKUX
HABBIKOB pacyeTa CUCTEM JIMHEHHBIX YPaBHEHUW. 3aHATUS HPOBOASATCS IyTEM
pELIEHUs] KOHKPETHBIX 33/1a4 B Ay UTOPHH.


http://elibrary.ru/
http://www.iprbookshop.ru/
https://cchqeu.ru/university/elektronnyy-kataloq/

Bup yueOHbIx
3aHITUHN

JlesaTenbHOCTh CTyIEHTA

Jlekusa

Hanucanue KoHCHeKTa JIEKIUMH: KPAaTKO, CXEMAaTUYHO, IIOCIIEIOBATEIBHO
(UKCHpOBaTh OCHOBHBIC TIIOJIOXKCHHS, BBIBOJBL,  (DOPMYITHPOBKH,
00001IeHNs; TOMeUYaTh BaXKHbIE MBICIHU, BBIICIATH KIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATUNA C MOMOLIBIO HUMKIONEIANH,
CJIOBAapel, CIPaBOYHHMKOB C BBIINUCHIBAHUEM TOJKOBAaHUW B TETPalb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuana, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B PEKOMEHAyeMOoW Jmureparype. Ecinu
CaMOCTOSITENIFHO HE yJaeTcs pa3oOpaTbcs B Marepuaie, HeoOXOIUMO
chopMyIupoBaTh BOMPOC U 3aJaTh MPENOAaBaTe0 Ha JIEKIUU WM Ha
MPAKTUYECKOM 3aHSTHU.

IIpakTHueckoe
3aHATHE

KoHcnexktupoBaHue  peKOMEHIYEMbIX  UCTOYHUKOB. PabGota ¢
KOHCIIEKTOM JIEKIIMI, MOArOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAyeMON Jureparypsl. lIpociymuBanue aynuo- u
BUJICO3AMMCEH 0 3a/1aHHOM TeMe, BBIMIOJIHEHNE PacYeTHO-TpapuIecKIX
3a/IaHMI, peNIeHUE 3a]a4 110 AJITOPUTMY.

CamocrosTenbHas
paborta

CamocTtosTenbHass paboTa CTYIEHTOB CIOCOOCTBYET TIIyOOKOMY
YCBOEHUS y4ueOHOro Matepuaia  u Pa3BUTHIO HAaBBIKOB
camoobpazoBanus. CamocTosiTeNnbHas paboTa npeAnoaaraeT cleayonue
COCTaBJISIOLIHE!

- paboTa ¢ TekcTaMu: y4eOHHUKaMH, CIIPaBOYHHKAMH, JOMOIHUTEIBHON
JUTEPATYPOU, a TAaK:Ke MPOPadOTKa KOHCIIEKTOB JICKIIHA;

- BBITIOJIHEHUE JIOMAIIIHUX 33JJaHUN U PacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIbHOTO U3YUECHHUS,;

- ydacTue B paboTe CTy/IeHYeCKUX HayuyHbIX KOH(MEpeHIIH, ONMMITHAT,

- TIOJITOTOBKA K TPOMEXKYTOYHON aTTECTaIMH.

IloaroroBka k
IIPOMEKYTOUHON
aTTeCcTalun

['oTOBUTBHCS K MPOMEKYTOUHOM aTTeCTallMU CJIEAYET CUCTEMaTUYECKH, B
TEUEHHE BCEro cemectpa. MIHTEeHCMBHAs MOATrOTOBKA JIOJKHA HAYaThCS
HE IIO3JIHEE, YeM 3a MECSL-TIONTOpa A0 IPOMENKYTOUHOW aTTECTALUU.
Jlanublie miepen dK3aMeHOM TpH JHS d(PdeKTUBHEE BCETO MCIOIb30BAThH
JUISL IOBTOPEHUS M CUCTEMATU3AIIMU MaTepraia.




Jluer perucrpanuy usMeHeHU

1/

[IepeyeHb BHOCUMBIX U3MEHEHU

JlaTta
BHECEHUS
NU3MEHEHUN

Ilommice

3aBe/yIOIIETO

kadeapoi,

OTBETCTBEHHOU 3a
peanuzanuto OITOII

AKTyanu3upoBaH pa3ien 8.2 B 4acTH cocTaBa
HCIOJIb3YEMOTO JTULIEH3UOHHOIO
[IPOrPaMMHOTO OOeCTeueHusl, COBPEMEHHBIX
npodeccnoHaNbHBIX 0a3 TaHHBIX U
CHPaBOYHBIX HH()OPMAIIMOHHBIX CHCTEM

30.08.2018

AKTyanu3upoBaH paszen 8.1 B yacTu nepeyHs
y4eOHOU TUTepaTypbl, HEOOXOAUMOM st
OCBOEHUS JUCLUIIINHBL;

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIOJIb3YEMOTO JTULIEH3UOHHOIO
MIPOrPaMMHOTO OOeCTieueHusl, COBPEMEHHBIX
npodeccHoHABHBIX 0a3 TaHHBIX U
CHPaBOYHBIX HH()OPMAIIMOHHBIX CHCTEM

31.08.2019

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIO0JIb3YEMOT0 JIMIEH3NOHHOIO
MIPOrPaMMHOTO OOeCTieueHusl, COBPEMEHHBIX
npodeccHoHABHBIX 0a3 TaHHBIX U
CIPaBOYHBIX HMH()OPMAIIMOHHBIX CHCTEM

31.08.2020

AKTyanu3upoBaH paszen 8.1 B yacTu nepeyHs
y4eOHOI TuTepaTypsl, HEOOXOIUMOM /ISt
OCBOEHUS JUCLUIIINHBL;

AKTyanu3upoBaH pazjien 8.2 B 4aCTHU COCTaBa
HCIOJIb3YEMOTO JTUIIEH3UOHHOTO
IPOrpaMMHOI0 00ecreueHusi, COBpPEMEHHBIX
po¢eCCHOHANIBHBIX 0a3 TaHHBIX U
CIPaBOYHBIX HMH()OPMAIIMOHHBIX CHCTEM

31.08.2021

AKTyanu3upoBaH paszen 8.2 B yaCTH COCTaBa
UCIOJIb3yEMOT0 JIMLIEH3UOHHOTO
MIPOTPaMMHOTO 00ecrieueHNs], COBPEMEHHBIX
npodeccHoOHaNbHBIX 0a3 TaHHBIX U
CITPAaBOYHBIX I/IH(i)OpMaHI/IOHHI)IX CHUCTEM

31.08.2022

AKTyanusupoBaH pas3zaen 8.1 B yacTH nepedss
y4eOHOU JTUTEPATYPHI, HEOOXOAUMOM ISt
OCBOEHUS AUCLUIIINHBL;

AKTyanu3upoBaH pazjzien 8.2 B 4aCTH COCTaBa
HCIOJIb3YEMOT0 JIMLIEH3NOHHOTO
MIPOrpaMMHOTO OOeCTeueHusl, COBpEMEHHBIX
npodeccuoOHaNbHBIX 0a3 TaHHBIX U
CHPaBOYHBIX HH()OPMAIIMOHHBIX CHCTEM

31.08.2023




