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1 UICXO/JHBIE TAHHBIE U KOHEUHBIN PE3YJIBTAT U3YYEHUS JUC-
HUITJINHBI

1.1 Ieapb u3yyeHusi AMCHUATIIAHBI

HCJ'II)I-O HU3YUCHUA TUCHUIIINHBI ABJEACTCA IIOJTYUCHUC 0a30BBIX 3HAHWH I10 JTUHEH-
HOU aJIre6pe U aHAJIUTUYECKOMN reoMCTpun, H606XOI[I/IMLIX I pCIICHUA 3a/1a4, BO3HHU-
Karomux B HpaKTH‘{CCKOﬁ JACATCIIBHOCTH. Pa3BuTHe NOTMYECKOrO MEBIIICHUS. cDOpMI/I-
POBaHHC H€O6XOI[I/IM01"O YPOBHA MaTEeMaTH4YECKOMN IMOATOTOBKH AJIA ITIOHUMAHUA IPYIHX
MAaTEMAaTHU4YCCKUX AUCLHUIIINH.

1.2 3agauu IMCHUILIHHBI

OCHOBHBIMM 33Jja4aMH U3yYEHHUS TUCUUILIIUHBI SIBISIOTCA:

1. OcBoeHHE OCHOBHBIX MaTEMaTHUYECKUX MOHATUM JIMHEWHON ajireOpbl U aHaIU-
TAYECKOU T€OMETPHH;

2. YMeHue pemnath TUIOBBIE 3a/1a4i, TPUOOpEeTEHNE HABBIKOB PabOThI CO CIIEIH-
aJIbHOM MaT€MaTHYECKOM JINTEPATYPOH;

3. YMeHue ucnosp30BaTh MaTEMaTUUECKUN ammapar ajareOpbsl U T€OMETpUU AJis
peLIeHNs TEOPETUYECKUX U MPUKIAAHBIX 3a/1a4.

1.3 Mecto aucuumjiunbl B crpykrype OIl BO

Jucnumiuna «JIuHeliHas anredpa ¥ aHAIUTUYECKas TEOMETPUs» BXOJHUT B COCTaB 00s-
3aTeIbHOU YacTu bitoka 1

1.4 O0beM QMCHUNJIMHBI M BUJbI Y4eOHO# padoThI

O0beM AUCHUIUIMHBI (MOAYJNS) B 3aUETHBIX €IMHUIIAX C YKa3aHUEM KOJUYEeCTBa
aKaJIEeMUYECKHX YacOB, BBIJCICHHBIX HA KOHTAKTHYIO paOOTy O0y4aroluxcs ¢ Mpero-
naBaresieM (1o BUJaM y4eOHBIX 3aHSTHI) U HA CAMOCTOSITENIbHYIO pad0Ty 00ydarommX-
csl mpecTaBiieHbl B Tabauue 1.1



Tabmuna 1.1, @ — O06beM AUCUUTIINHBI (MOAYJIS) sl OUHON (POPMBI 00yUESHHS

Bunel yue6HOI paboThI
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ooma), 6 m.u.
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHMS 0 IMCUHUILINHE

[Iporecc mM3ydeHHs AUCIUIIIMHBI HalpaBiieH Ha (POpMHpPOBAHUE KOMIICTCHIUM,
peACTaBISHHBIX B Ta0muIe 1.2.

Tabnuua 1.2 — opmupyemMbie KOMIETEHIIUN

Kon | HaumMeHoBaHHME KOMIIETEHIIUN
Nuaukatopel JOCTUXKEHUS KOM-

KOMIIE- N CpencTBa OIleHKH
MIETEHIIN I
TEHIUU

YK-1  |Cnoco6en ocymectBiusith |U/I-1yk.1. 3HaeT METOIUKH
MOMCK, KpUTUYECKUI aHa- [cOopa M 00pabOTKM HH-
JU3 U CUHTE3 MH(popMma- |popmaluy; aKTyaJIbHbIC
IIUH, IPUMEHSITH CUCTEM- |POCCHUICKHE U 3apyOeKHBIC
HBIN TTOXO/ AJISl PELICHUS |[ICTOYHUKH WHGOpMAIUU B
MOCTABJICHHBIX 33724 chepe npodeccHoHATBHON
JESITENIBHOCTH,; METOJl CH-
CTEMHOT'0 aHaJIN3a

YCTHBIﬁ OIIPpOC HA 3aHATUH

N-2yk.1. Ilpumenser Me-
TOAUKH TIOMCKa, cOopa u
00paboTki  MH(MOPMALIHMH; |oTyert 1o MaGopaTopHoii
OCYIIECTBIATH KpUTHYE-|paboTe, yCTHBIA OIIPOC Ha
CKMI aHaJiM3 M CHUHTE3 HH-|3aHATHH

dbopmanuu, NoJTy4eHHON U3
pa3HBIX HCTOYHUKOB

NJ1-3yk.1. Bmameer wmero-
JlaMH TIOHMCKa, cOopa u 00-
paboTKH, KPUTHUYECKOTO
aHaIM3a M CUHTE3a UH(OP-|ycTHHIH onpoc Ha 3aHATHH,
Maluu, METO HHKOﬁ CH-|TCCTUPOBAHNEC, DK3aMCH

CTEMHOT0 TOAXO04a ISl pe-
IIICHUS MOCTaBJICHHBIX 3a-

nad
OIIK-1 |CniocoOeH MpUMEHSI T NJ-lomk-1. 3HaeT OCHOBBI
€CTECTBCHHOHAYYHBIC U |MAaTEMAaTUKH, (DU3UKH, BbI-
OOIIENH)KEHEPHBIE 3HA-  |YUCIUTEILHON TEXHHKU H

HUS, METO/IBI MATEMaTH-  |IPOTPAMMHUPOBAHUS
YEeCKOT0 aHajIM3a U MOJIe-
JUPOBAHUS, TEOPETHYC-
CKOTO ¥ SKCIICPUMEHTAJTb-
HOT'O MCCJICIOBAaHUS B
npodeccruoHansHoOM nesi-
TEITBHOCTH

YCTHBIﬁ OIpOC HA 3aHATHU




N-20nk-1 YMmeer pemath
CTaHJapTHBIE TpodeccHo-
HaJbHBIC 3aJIa4d C IPUME-
HEHHEM CCTCCTBEHHOHAYY-
HBIX M OOIIe-WHKECHEPHBIX
3HaHUN, METOJOB MaTeMa-
THYECKOr0 aHajlu3a U MO-
JIETTMPOBAHUS.

OTYET 110 J1ab0paTopHOit
paboTe, YCTHBIN OMpOC Ha
3aHATHH

NJI1-3omnk-1. Bmageer HaBsbI-
KaMH TEOPETHUCCKOTO U
9KCIIEPUMEHTAIBHOTO UC-
CJICZIOBaHUS OOBEKTOB
npodeccuoHanbHOM nes-
TEITPHOCTH

YCTHBIM OIIPOC Ha 3aHATHH,
TECTUPOBAHUE, YK3aMEH




2 COIEP XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOILYJIA)

Coneprkanue TUCHMUIUIMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 10 TeMaM (pasjiesiaMm),
C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMHUUYECKHUX YaCOB U BUJIOB YUCOHBIX
3aHSATUN NMpUBEACHBI B Tabmie 2.1.

Taomuma 2.1 — Pa3nensl IUCHUIUIMHGBI U BUIBI 3aHITHA
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2.2 Conep:xaHue pa3ieoB JTUCHUILIMHBI (MOTYJI51)

1 JIuneiinas anredpa

Onpenenurens U 3JIeMEHTapHble MpeoOpa3oBanud. lloctpoenue ompenenurens
paszioxeHueMm 1o croybiy. Onpenenurensb TPAaHCIOHUPOBAHHOM MaTpulibl. Berumcie-
HUE OINpEAENUTENs pa3ioKeHUEeM Mo cTpoke. AnreOpa matpuu. OOpaTHas MaTpuia u
dopmynsl Kpamepa. Tloctpoerne oOpaTHON MaTpHIIBl JIEMEHTApPHBIMU TPEoOpa3oBa-
Husimu. [IpeoOGpazoBanue koopAauHAT Mpu 3ameHe Oaszuca. Panr matpuibl. Teopema o
panre Marpuinpl. BexktopHas 3anucek cucrtemsl ypaBHeHui. Teopema Kponekepa-
Kanennu o cOBMECTHOCTH CHCTEMBI JINHEMHBIX YpaBHEHUI. Pa3MepHOCTh MpOCTpaHCTBa
pEIIeHUN OJHOPOJAHON CHUCTEMBI JIMHEUHBIX ypaBHEHH. CTpyKTypa MHOXECTBA pelle-
HUM CHCTEMBbI JINHEWHBIX ypaBHEHUH. Teopema 0 BbIOOpE IIIaBHBIX U CBOOOJAHBIX HEH3-
BeCTHbIX. Merton I'aycca pemieHus cuCTeM JMHEUHBIX ypaBHeHUW. Pemenue cucrem
JMHENHBIX YpaBHEHUU CO CTyNEHYaToW maTpuilei cuctembl. OOlee penieHue CUcTeM
JUHENHBIX ypaBHEHUH. [ 1aBHbIE 1 CBOOOAHBIE HEU3BECTHBIE. |'eomeTpuueckasi HHTEP-
IpeTanys CUCTEM JIMHENHBIX YPABHEHUN B ClIy4yae JIBYX WJIM TPEX HEU3BECTHHIX. Heny-
JIEBBIE PEIIEHUsI OJHOPOAHOM CHUCTEMBI ypaBHEHMU. MaTpuia JUHEHHOrO orneparopa.
[IpeoOpazoBanne MaTpHIlbl JIMHEHHOTO omeparopa mpu 3ameHe 0azuca. COOCTBEHHBIC
BEKTOPBI U COOCTBEHHbIE 3HAYEHUS JIMHEHHOro oneparopa. [IpuBenenue mMaTpuibl Ju-



HEWHOT'0 OIepaTopa K JUAaroHAIbHOMY BHY. XapAKTEPUCTUUECKUNA MHOTOUYJIEH JIMHEH-
HOro oneparopa. O KOpHAX XapaKTEPUCTHYECKOTO MHOIOUWIEHA JUHENHOTO OIlepaTopa.
CBoiicTBa COOCTBEHHBIX BEKTOPOB C OJUHAKOBBIMU U PA3IUYHBIMU COOCTBEHHBIMHU 3Ha-
yeHusmu. Gopmyiia TUHEHHOTO PyHKIIMOHANa. Matpuiia ounuHerHol Gopmbl. Matpu-
I[a CUMMETpUYHOU OwmnmHerHoN ¢opmbl. [IpeobpazoBanre MaTpHUIlbl OWIMHEHHOM
¢opMbl TIpu 3ameHe Oa3uca. ENMHCTBEHHOCTh CUMMETPUYHOW OMIMHEHHON (OpMBI,
noposxaatoniei kaapatuunyto ¢popmy. Kpurepuit CunbBecTpa NoJ0KUTENBHON OIpe-
JCJIEHHOCTH KBaApaTHUHON (POpMBI. 3aKOH MHEPLIUHU AJISl KBaIPATUYHBIX (POPM.

2 AHanuThyecKas TeoMeTpus

[IpssMOyroOJIbHAs cucTeMa KOOPAMHAT HA IUIOCKOCTH. PaccTosiHue Mexay Todka-
MH. JleneHue oTpe3Kka B JTaHHOM OTHOLIEHUHU. Bextopel. PaBencTBo BekTopoB. Koopau-
HaTbl BeKTopa. Cli0)KeHUE BEKTOPOB. Y MHOXKEHUE BEKTOpPA Ha YKCIIO. Pa3noxenue Bek-
TOpa IUIOCKOCTH IO IByM HEKOJUIMHEAPHBIM BeKTOpaM. CKaIspHOE NMPOU3BEICHNUE BEK-
TOpOB. Pa3nokeHue BEKTOpa 110 TpeM HEKOMIUIaHAPHBIM BEKTOpaM. BekTopHOe mpous-
BeZieHHE BEKTOpoB. CMelaHHOE NMpOoU3BeACHUE BEKTOpoB. O0Iee ypaBHEHHUE MPSAMOIl
Ha IJIOCKOCTH. Y CIIOBUE NApaJUICIBbHOCTH U MEPHEHAUKYIAPHOCTH NpsAMbIX. [lapamer-
pUYECKOE U KAHOHUYECKOE ypaBHEHU IIpsAMOU. PaccrosiHue oT Touku 10 npsamou. Ilpe-
oOpa3oBaHHe KOOPAMHAT TOYKHU NPHU 3aMEHE CUCTEMbI KoopauHaT. OOIiee ypaBHEHHUE
IJIOCKOCTHU. Y CJIOBHE MapaJUICIbHOCTH U NEPIECHIUKYJIAPHOCTH INIOCKOCTEH. YpaBHe-
HUE IPSAMOU B IPOCTPAHCTBE. B3auMHOE PacIiONOKEHUE MPSIMOM U IUIOCKOCTH, IBYX
npsMbIx. Kpussie BToporo nopsaka. [loBepxHocTr BTOPOTo MopsiakKa.

2.3 KypcoBasi padora

KypcoBas pabora no aucuuruinae «JIuHeliHas anreOpa W aHamuTUYecKas reo-
METpUS» YUYEOHBIM IJITAHOM HE MPETyCMOTPEHA.



3 OIIEHOYHBIE MATEPUAJIBI 1 METOJIMYECKUE PEKOMEH/IA-
L{IUU IO OCBOEHUIO JUCLUATIIMHBI

3.1 Conep:kaHue OLEHOYHBIX CPeICTB M MX COOTBETCTBHME 3aILIAHMPOBAH-
HBIM pe3yJibTaTaM 00y4eHHus

Tekymuii KOHTPOJIb YCTIIEBAEMOCTH O0ECIEYMBAET OIICHMBAHHE XOJi1a OCBOCHUS
aucuuiuinHbl (Moayisi). CoaepikaHue OIGHOYHBIX MaTepHalioB TEKYIIEro KOHTPOJIS
npejacTaBieHo B Tabuie 3.1.

Tabnuna 3.1 — OneHoYHbIE MaTepUANbI TEKYIIETO KOHTPOJIS

Kon u unaukarop
.. | HaumeHOBaHNE OLIEHOYHOT'O CPEICTBA TEKYLIEr0 KOH-
Bunap! yueOHBIX 3aHATHN p Y AOCTIUKCHIA KOM-
TpOJI HETCHIIUH
Jlekuun TecToBbIe 3a1aHKs TEKYIIET0 KOHTPOJIS 1Mo TpeM pa3z-  |MA-lyicr M-2onk1
JieJ1aM JMCLMILIMHBL, BOIPOCH! Ha 3aHATHUSIX

ITpakTnueckue 3ansatust |Bompocsl k 1ab0opaTopHbIM paboTam N-2yk1. U1-3onk-1
CamocrosTenbHas pabo- |Bonpockl i1 caMOnoAroTOBKH, TECTUPOBAHUE N-3yk1. U-lonk-1
Ta

TunoBble KOHTPOJIbHBIE 33/JaHUS WM HMHBIE MaTepuajbl, HEOOXOAUMBIE IJis
OLICHKM 3HAHWM, YMEHHUM, HaBBIKOB U (WJIH) OIBITA JEATEIbHOCTH, XAPAKTEPU3YIOIIHE
npouecc (HOpMHUPOBaHUS KOMIIETEHIIMM B X0/1€ OCBOEHHUSI 00pa3oBaTeIbHON Mporpam-
MBI.

[IpuMepbI TECTOBBIX 3aJaHNU TEKYIIETO KOHTPOJIS:

1. Mana miockocts AX+ By +Cz+ D =0, mpuuem A=0, B-C-D #0. 310 03Ha-

YaerT:

1) muockocTh mapaniensHa ocu OX

2) MJIOCKOCTh MPOXOAUT Yepe3 och OX

3) MI0CKOCTh MepreHanKyIsgpHa ocu OX

4) MI0CKOCTh MPOXOMT Yepe3 HauaIo KOOPIMHAT

5)II0CcKOCTh MapasuiesbHa mIockocTa OXy

2. Jlana nnockocts AX +By+Cz +D =0, npuyem B=0, A-C-D = 0. Ot1o o3Ha4a-

eT:
1) mockocTh napamiensta ocu Oy

2) TUIOCKOCTh POXOUT uepe3 ock Oy

3) MI0CKOCTh MeprneHauKyIsipHa ocu Oy

4) MJIOCKOCTH MPOXOJUT Yepe3 HaYallo KOOPJMHAT

5) mIocKoCTh MapaienbHa miockoctu OXy

3. Hana mnockocte AX+ By +Cz+D =0, npuaem C =0, A-B-D = 0. 910 03Ha-

Yaer:
1) mutockocThk napamiensHa ocu Oz

2) MJIOCKOCTh MPOXOAUT uepe3 och Oz

3) MI0CKOCTh MepreHanKyaspHa ocu Oz

4) MIOCKOCTH MPOXOJUT Yepe3 HaYalIo KOOPHMHAT




5) mIockocTh mapayiesibHa IIockocTa OXy

4. ana nnockocts AX+ By +Cz+ D =0, npuaem A=B =0, C-D #0. 910 03Ha-
qaer:

1) mutockocThk mapamensHa miockocta OXy

2) IIOCKOCTP MapajuieibHa miockoctu Oyz

3) MIOCKOCTH MapajuienbHa miockoctu OXz

4) 1I0CKOCTH Mapainiesiba ocu OX

5) MIOCKOCTH COBMAACT C TWIOCKOCTHIO OXY

5. Jlana mnockocts AX + By +Cz +D =0, npuuem A=C =0, B-D#0. 310

O3HAYaeT:

1) mnockocTh NapajuienabHa miockoctu OXz
2) IIOCKOCTP MapajuieibHa miockoctu Oyz
3) mIOCKOCThH MapaiiesibHa IIockocTH OXy
4) 1I0CKOCTh MapayiiesibHa ocu OX

5) mI0CKOCTh COBIAACT C MIIOCKOCThI0O OXZ

[IpuMepbl TEM YCTHBIX OMTPOCOB HA 3AHATHUSAX:
CkansipHOo€ TPOU3BEICHUE BEKTOPOB.
BektopHoe npon3BeieHNE BEKTOPOB.
Teopema Kpamepa.

CriocoObl 3a/1aHusl ypaBHEHUS TIIOCKOCTH.
VYpaBHEeHUE TPSMOM B MPOCTPAHCTBE.

abrwnE

[Tpumepsl BOIPOCOB ISl CAMOTIOATOTOBKH:
CMelaHHOe TPOU3BEIEHUE BEKTOPOB.
bazuc B nmpocTpaHcTBE.

PaccrosiHie OT TOYKH 710 TIIOCKOCTH.
Teopema Kponekepa-Kanemnm

Meton ["aycca

agbrwhE

[TonHBIA KOMITJIEKT KOHTPOJIBHBIX 3aJ]aHUM WJIM WHBIX MaTepuasioB, HEOOXOIH-
MBIX JJISi OLIEHUBAHHS PE3YJIHTATOB OOYYECHHS IO JUCHUIUIMHE (MOIYIIO), TPAKTUKE
XpaHuTcs Ha Kadeape-pa3padoTunke B OyMaKHOM WK AJIEKTPOHHOM BUJIE.

3.2 Coaep:xaHue OLEHOYHBIX MATEPHUAJIOB IPOMEKYTOYHOM aTTeCTALMHA

[IpomexxyTouHass arrecranus OOCCICYMBACT OIICHUBAHUE TIPOMEKYTOUHBIX/
OKOHYATEIbHBIX PE3YJIHTATOB 00YUYEHUS MO TUCIUILTAHE (MOIYIIIO).

Jlist orieHKH cTeneHu chOPMUPOBAHHOCTH KOMIIETEHITUIN MCIIONB3YIOTCS OLIEHOY-
HbIE MaTepHuasbl, BKJIOYAIOIINE TECTOBBIC 3aJaHUsI U KOHTPOJIbHBIE (PK3aMEHAI[MOHHBIC)
BOIIPOCHI.

TecToBble 3alaHKs IPEACTABISIOT COOON COBOKYITHOCTH TECTOBBIX BOIIPOCOB Te-
KYILIETO KOHTPOJISI IO YUCITY TEKYIIUX aTTECTaIUH.

[TIpumepsl TECTOBBIX 3aJaHUN IPOMEKYTOYHOM aTTECTALIUMU:

10



1. Vkaxwure obiee ypaBHEHHE MIIOCKOCTH.

1) Ax+By+Cz+D=0

3) A(X—xg)+B(y—yg)+C(z—25)=0
X=Xo ¥Y—Yo Z—7p
a a, ag |=0
by b, bs
X=X Y=Y1 ZI—7
Xo—X Y2—Y1 2p—21=0
X3=X1 Ya—Y1 43—74

4)

5)

2. YxaxuTe ypaBHEHHE ILIOCKOCTH, IPOXOJIAIIEH depes TouKy M(xy;Yo;Zo) TEPHEH-

nukynspHo Bektopy N(A; B;C).
1) A(x—Xg)+B(y—Yp)+C(z~29)=0
2) Ax+By+Cz+D=0

) SRR A |

a b c

X—Xo Y—Yo Z-12p
4) a a, ag |=0

by by bs
X=X yY=-Y1 -7
Xp—=X Y2—Y1 Z2—7=0
X3=X Ys—=Y1 43—
3. Vkaxure ypaBHEHHE IUIOCKOCTH, IIPOXOAMIEH depes TOuKy M(Xy; Yo;Zg) Hapa-
nenbHo Bektopam d(ay;ay;a3) u b(by;by;bs).
X=Xo Y—Yo Z-1p
Dla a a3 =0
by b, b
2) A(x—=xg)+B(y—yo)+C(z-29)=0
3) Ax+By+Cz+D=0

4) 5_*_14_5:1
a b c

X=X Y—-Y1 -7
) Xp =X Yo—V1 Zp—23=0

X3—X1 Y3—Y1 43— 741

5)

11



4. YkaxuTe ypaBHEHHE IJIOCKOCTH, POXOAIIECH Yepe3 TOUKU
My Ysz) Ma(XiYaiza) M3(xg; yaizs)-

X=X Y=Y
2 Xo=X% Yo—\
X3—X Y3—Y1
X=Xo Y—Yo
2) ay a,
by b,

1-74
Z,-71|=0
3—4

-1

az |=0
bs

3) A(x—Xg)+B(y—yo)+C(z-29)=0

4)
5) X, 2

Ax+By+Cz+D=0

S. Jano: A)X+B;y+Cyz+D; =0 1 Ax+B,y+Cyz+D, =0. Popmyia

AEI.AZ + BlBZ + C1C2

CoSQ =

\/A12+812+C12\/A22+822+C22

1) KOCHHYC yTrjia MEXy IJI0CKOCTSIMHU
2) KOCHHYC yTjla MEXIy MPSMBbIMU
3) KOCHHYC yIJia MEKIY IPSIMOM U TIOCKOCTBIO

4) KOCHHYC yIJIa MEX/IY TUIOCKOCTBIO U 0ChI0 OX
5) KOCHHYC yTJia MEXIy MIIOCKOCThIO 1 0Chio Oy

3.3 OueHka ycneBaeMOCTH 00y4arOUIUXCs

3aJacT:

Tekymuii KOHTPOJIb YCIEBAEMOCTH M MPOMEXKYTOYHASl aTTeCTalUs IO JUCLH-
MHe (MOYJII0) OCYIIECTBIISETCS B COOTBETCTBUU C OAJUTbHO-PEUTUHIOBOM CHCTEMOM
no 100-0annbHOW MmIKase. bamiabHble OLEHKH Ji1 KOHTPOJIbHBIX MEPONpPUSITHI Tpea-
CTaBJE€HbI B Tabnuie 3.2, OaJJIbHbIE OLUEHKH JJIsl KOHTPOJIbHBIX MEPONPUATUI MPU BbI-
MOJIHEHUU KYpPCOBOM paboThl (KypcOBOTO MpOEKTa) MpeacTaBieHsl B Tadmuie 3.3. Ile-
pecder CyMMbI 0aJuIOB B TPAIUIIMOHHYIO OLIEHKY IIpe/IcTaBjIeH B Tabnuie 3.4.

Tabnuia 3.2 — bayuibHbIE OTICHKH JJISI KOHTPOJIBHBIX MEPOIPUSTUI

MakcumanbHbII MakcumanbHbII MakcumanbHbIi
HanmenoBanue koH- Bceero 3a ce-

0aJu1 Ha IEPBYIO Oas 3a BTOpYIO | 6aJu1 3a TpeThlo at-

TPOJIBHOTO MEPOIPUSATHUS MecTp
aTTECTAIHIO aTTECTAIHIO TECTAINIO
1 cemectp

TectupoBanue 20 20 - 40
OTueT 1Mo MpaKTHIECKOM 5 5 - 10
pabote
Hroro (MakcuMyMm 3a 25 25 - 50

Mepuon)
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3ayer / 3K3aMeH

50

Hroro

100

Ta6muma 3.3. [llkana oreHKy Ha MPOMEKYTOYHOM aTTecTalluu

Bripaxenne B 6amnax

CrnoBecHOe BbIpaKeHUE
npu GopMe MPOMEKyTOIHOM
aTTECTAllUU - 3a4eT

CrnoBecHOE BBIpaXKEHUE
npu GopMme MPOMEKYTOTHOM
aTTECTAIlUH - SK3aMEH

ot 86 110 100 3a4TeHo OTIUYHO

ot 71 no 85 3auTeHo Xopoio

ot 51 51070 3a4yreHo V I0BJIETBOPUTEIBHO
1o 51 He 3a4yreno He yn0BIETBOPUTEILHO
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4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YueOHO-MeTOANYECKOE " uH(pOpMaALIMOHHOE o0ecrneuenue
JTUCIHHUILINHBI
4.1.1 OcHoBHas JIUTEpPaTYypa

1. COopHHK 3a7a4 10 MaTeMaTHKe JijIs BTy30B .B 4-x 4. Y.1. :yueOHOE moco-
oue s BTy30B / [lox pen. A. E¢umosa.- M.: ®usmariut, 2003.
2. Unvun B.A., Ilosusax O.I., ”Ananutndeckas reometpust’. — M.: ®uzmartiur,

1988.
3. COOpHUK MHANBUAYATBHBIX 3aJaHUH IO BHICIICH MaTeMaTHKe. Y4eOHOe TT0CO-
oue B 3-x gactax. /Ilox pen. A.Il. PaGymko. — 6 — uzganue, Aiipuc-npecc, 2007.

4.1.2 lonoJIHUTEIbHASI JINTEPATypa

1. byepos A.C., Hukonvckuii C.M., «371€MeHThI TUHEHHOM anreOpbl U aHaJu-
TUYECKOU reoMeTpun» . — M.: ®uzmatiur, 1988.
2. Hcxarkos 3.M., Xaupynnuna C.I1, “I1eMEHTbl aHATUTUYECKON T€OMETPUU

U JIMHEeWHOU anreOpsl”. YuebHnoe nocobue. Kazans.: KAU, 1997.
Haoasn A.A., [{yoapenko B.A., “Anrebpa u reomerpus”’. — MuHck.: Boiiimias
mkoJia, 1989.

4.1.3 MeTtoanueckas JIUTEpaTypa K BbINOJTHEHH IO
NMPAKTHYECKUX U/UJIH JIa00pPaTOPHBIX padoT

1. Meroauyeckue ykazaHUs [Jis BBIMOJHEHUS MPAKTUYECKUX PabOT MO JUCIHU-
uHe «JIuHeiiHas anreOpa v aHATUTHYECKAs] TEOMETPUS» B JIEKTPOHHOM Buje (Ouo-
mnoreka YO KHUTY-KAN).

4.1.4 Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HUCHOJIb3yeMbIX NPH OCY-
LIECTBJICEHUH 00Pa30BaTEJIBLHOIO NMPOLECCA M0 AUCHUIIUHE (MOLYJII0)

OpraHu3oBaHO B3aUMOJICMCTBUE OOYYalOIIETroCs W MPENoJiaBaTelisi ¢ MCIOIb30-
BaHUEM DJICKTPOHHOU MH(OpMaImoHHO-00pa3oBaTenbHOU cpeapl KHUTY-KAUN.

1. UBanoB H.M. «JIuneiinas anrebpa u aHaIUTHYECKas TCOMETPUS» [ DICKTPOH-
HBII pecypc]: Kypc MUCTAHIIMOHHOTO OOYYEHHsI 1O HAMPAaBIICHUIO TOJTOTOBKH Oaka-
naBpoB 09.03.01 «Muadopmaruka u BT» / KHUTY-KAU, Kazans, 2017 — JlocTyn 1o

JIOTUHY 51 MapOJIko. URL:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&cont
ent_id=_226845 1&course id=_12358 1 Wnentuduxartop Kypca

17_Chistopol_NMIvanov
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4.1.5 Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAINMOHHOH CETH
«HTepHETY, MpOo(deccuoHATBHBIX 023 JaAHHBIX, HHGOPMAIIHOHHO-CIIPABOYHBIX CH-
CTeM, HCIOJIb3yeMbIX MPH OCYUIECTBJIEHHN 00pa30BaTeJIbHOr0 MpoIecca Mo JAuc-
nuIJnHe (MOIyJIi0)

1. DnexTpoHHO-0MOIMOTEYHAs cucTeMa yuyeOHoM u Hay4yHou jmuteparypsl. URL:
https://e.lanbook.com/.

2. DIEKTpOHHO-OMOIMOTEeYHasl cucTeMa ydeOHol 1 HayuyHO# nutepaTypbl. URL:
http://znanium.com/.

3. DAeKTpoHHO-0MOMMOoTEeYHas cucTeMa y4eOHol u HayuHoM jutepaTypsl. URL:
https://urait.ru/.

4. Hayuno-texamueckas ouommoreka KHUTY-KAUW. URL: http://library.kai.ru/.

5. Eagmnoe oxHo goctyma K uHpopmanmmoHHBIM  pecypcam. URL:
http://window.edu.ru/resource/386/79386,  http://window.edu.ru/resource/034/77034,
http://window.edu.ru/resource/452/77452.

4.2 MaTtepuajibHO-TeXHUYECKOEe o0ecneyeHne TUCHUILUIMHBI (MOIYJIsl) M Tpe-
0yeMoe porpamMMHoe odecrneyeHme

Onucanue MaTepUAIbHO-TEXHUYECKOW 0a3bl U MPOrPaMMHOTO OOECIICUEeHHUs, He-
00X0IUMOTO JIJIs1 OCYIIECTBICHHsI 00pa30BaTEIBLHOTO Mpoliecca Mo AUCIUIUTMHE (MOTY-
JII0) IPUBEICHO COOTBETCTBEHHO B Tabnuuax 4.1 u 4.2.

Tabnuua 4.1 — MarepuaabHO-TEXHUYECKOE 00eCIIeYeHUE TUCIIUILUIUHBI (MOJTYJIS)

HaumeHnoBanue yueOHOM aynu-

.. | Ilepeuenn HeOOX0QMMOTO OOOPYIOBA-
TOPUH, CHICIIHATH3UPOBAHHOM

HUA U TCXHUYCCKUX CPCICTB O6y‘~ICHI/I$[

HanmeHnoBanue Buaa
y4eOHBIX 3aHATUI

naboparopuu
JIeKIIMOHHBIE 3aHATUS VYuebHas ayquTopus 11 IpoBe- |YueOHast MeOesb: CTONbI, CTYJbs JUIS
JCHHS 3aHATHH JEKIIHOHHOTO 00yJaloIMXCs; CTON, CTYN IJIS Ipero-

TUIIA, CEMUHAPCKOTO TUIA, KOH- |IaBaTelis, JOCKa.
CyJIbTAIIMM, TEKYIEr0 KOHTPOJIS, | AYyIUTOPHS, OCHAIIICHHAS! KOMITJIEKCOM
MIPOMEXKYTOUHOM aTTeCTaluu TEXHUUYECKUX CPEACTB 00ydeHus (IIpo-
€KTOp WJIM UHTEPAKTUBHAS JOCKa, KOM-
MBIOTEP, CUCTEMA 3BYKOBOT'O COMPOBOXK-
JIeHUs 0TOOpakaeMbIX BHJIeOMaTepHa-
JIOB)

[IpakTrueckue 3aHATHS KOMITBIOTEPHBIN KJIacc VYyeOHast MeOenb: CTOJIBL, CTYJIbS IS
00yYaromuxcs; CToJ, CTYJ I MPero-
JlaBaTelrs, JOCKa.

CamocrosTenbHas pabota |AyIuTopHs A caMocTosITeNnb- |(bubnrorednsiit GoH/: IeyaTHbIE U3/1a-
HOMW paboTHI Hus u ObC

paboune mecra, obopynoBanusie [[I9BM
¢ BeixosioM B uHTEpHET (Wi-Fi), MOV,
IPUHTEP
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https://e.lanbook.com/
http://library.kai.ru/
http://window.edu.ru/resource/386/79386
http://window.edu.ru/resource/034/77034
http://window.edu.ru/resource/452/77452

[TomenieHue ISt CAMOCTOSTEIb-
HOU paboTHI

VYyeOnast mMeOeNb: CTOJNBI, CTYNbS IJIS
00y4aromuxcst; CTOJ, CTYJ U TPEro-
JlaBatesi, J0CKa.

Aynuropusi, OCHAIIIEHHAs KOMILIEKCOM
TEXHUYECKUX CPEICTB 00yueHus (Ipo-
EKTOp WJIM UHTEPAKTHBHAS JIOCKA, KOM-
IBIOTEP, CUCTEMA 3BYKOBOT'O COITPOBOXK-
JIeHUsT 0TOOpakaeMbIX BHIEOMaTepHa-
JIOB)

Tabmuma 4.2 — JluneH3noHHOE W CBOOOIHO pachpoCTpaHsIeMOe MPOrpaMMHOE oOecrie-
YeHHE, B TOM YHCJIE OTEUYECTBEHHOTO MPOMU3BOJCTBA, UCIOIB3YEMOE MPHU OCYIIECTBIIE-
HUU 00pa30BaTEIHLHOTO MPOLIecca MO AUCIUIIITNHE

[TpousBoauTens Crioco6 pacrpocTpaHeHus
Ne HanmenoBanue nporpaMMHOro
(JIMIICH3MOHHOE WJTU CBO-
/T obecrieueHus
00JIHO PACTIPOCTPAHIEMOE)
1 |Microsoft Windows JIuneH3noHHOoe
2 Microsoft Office JIuneHsnonHoe

16




5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3/IOPOBbLSI 1 UHBA-
JUI0B

OO6ydeHue 1o AMCIUILIMHE (MOIYJI0) OOyYaloMUXCS C OTPAaHUYCHHBIMH BO3-
MOHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOr0 pa3BUTHUSI, UHIUBUIAYAIBHBIX BO3MOXKHOCTEH M COCTOSHUS 3JI0POBbS Ta-
KHX 00yYaroIuxcs.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U MHBAJIHUJIOB Op-
TraHU3YyeTCs KaK COBMECTHO C JIPYTUMU OOYyYaIOIUMUCS, TaK U B OT/ICJIbHBIX TPYyIIIaX.

Jnst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSl U WHBAJIHUJIOB TPEIy-
CMOTPEHBI JOTOTHUTEIIbHBIC OIICHOYHBIE MAaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPUAIIbl OLIEHUBAHMS JJIS1 JIUL] C OFPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3J10POBbsI U HHBAJIWJIOB

Bupl 10N0AHUTENBHBIX OLEHOYHBIX Ma- | DOPMbI KOHTPOJIS U OLIEHKH
Kareropuu o6yuatomuxcs

TEPUAJIOB pe3yJIbTaTOB 00YUYEHUS
C napymenusiMu cityxa | TecTbl, KOHTPOJIbHBIE pabOThI, MUCbMEH- | [IperMyIeCTBEHHO MUCh-
HBIC CaMOCTOATCIbHBIC pa6OTI)I, BOIIPOCHL MCHHas IMPOBCpPKa

K 3aueTy (3K3aMeHy)

C HapyuieHMsIMM 3peHUs | Y CTHBIN onpoc 1o TepMuHam, codbeceno- | [IpenmyniecTBeHHO ycTHas
BaHUE MO BOMPOCAM K 3a4eTy (9K3aMeHy) | mpoBepKa (MHIUMBUIYaIbHO)

C HapyuieHusiMH onopHO- | PerieHue qUCTaHIMOHHBIX TECTOB, KOH- | IIpenMyliecTBeHHO nucTaH-

JIBUTATENILHOTO anmapaTa |TpojbHbIE pabOThl, MMCbMEHHBIE CAMOCTO- LIMOHHBIMHU METOAAMHU

STEeIbHBIE Pa0OTHI, BOIIPOCHI K 3a4eTy (3K-
3aMeHy)

st Uil ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAIWIOB TIPEIy-
CMaTpUBAETCs JOCTymHas QopMa MpeAOCTaBIICHUS 3aJaHUil OIIEHOYHBIX CPEJICTB,
HaIpuMep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jlunam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI M WHBAJIMAM yBEIMYNBa-
€TCSl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHI. 1 Takux o0Oydaro-
IUXCS TIPeTyCMaTPUBASTCS JTOCTyMHas opMa MmpeocTaBICHHS OTBETOB HA 3aJIaHUs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITHIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.
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[Tpy HEOOXOAUMOCTH ISl JIUIl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37IOPOBbSI 1
MHBAIIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET MIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eOHO-MeToAMUeCKIE MaTEPUAIIBI Il CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcs U3 4ucia JMIl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI U MHBAJIU-
JIOB MPENOCTABISIIOTCA B (hopMax, aJanTHUPOBAHHBIX K OIPAaHUYEHUSM HUX 370pPOBbS U
BOCIPUATHS UHGOPMALIIH.

OcBoeHME NUCIUIUIUHBI (MOIYJsl) JIMIIAMUA C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
3I0POBbSl ¥ WHBAIMJIAMHU OCYIIIECTBIISIETCSI C MCIIOIB30BAHUEM CPEICTB OOy4YeHUs 00-
1IEro U CHEIUaIbHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEICTB U JIPYTUX
TEXHUYECKUX CPEJACTB Ipuema/mepenaun yueOHoM HnHpopMaluu B JOCTYIHBIX (opMax,
MOOUJILHOW CUCTEMBI MPENOJaBaHus JIJIsi 00YJaroNIMXCs C WHBAIMIHOCTHIO, MOPTATUB-
HOM MHIYKITMOHHON CUCTEMbI. YueOHasi ayTMTOPHsi, B KOTOPOU 3aHUMAIOTCSI 00y4aroIiu-
€csl C HapyIICHUEM Ciyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JTOCKOW, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JICKIIMOHHBIX U YUYEOHBIX ayJUTOPUAX BO3MOKHOCTH IMPOCMOTpA ya-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WIM cllaiijla Ha dSKpaHe) MpHU MOMOIIU
BHJICOYBEIIMUUTEIICH JJ1s1 KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHSAX € OOYYAIOMIMMHCS € HAPYLIEHUAMH OIOPHO-ABHUIATEILHOIO
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIC YCTPOUCTBA BBOJAA MH(MOPMALIUU U APYTrUe
TEXHUYECKUE CPEJCTBA MpueMa/nepenadyn yuyeoHol mHdopManuu B OCTYHHBIX (op-
Max, MOOMJIBHOM CUCTEMBI 00YUYEHUSI 1JIs JIFOJIEH C MHBAIUIHOCTHIO.
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