ﬁﬁ&Meﬂ ”;Tg;gﬁggiﬁ%f&i‘ﬁf’&“% TAGRU 1 BBICIIETO OBPA3OBAHIMS POCCUMCKOM ®EIEPALN
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LlomxHocTy: Iupektop cﬁmhlavmﬂaﬂbﬂblﬁ HccJe10BaTe/bCKH TexHosornyeckmnii yunepeuretr «MUCHUC»

Nlara nognvcanws: 01.06.2026 19:35:39 Hoporpouuxuii puinan
YHUKanbHbIV MPOrpaMMHbIN KIKOY:
10730ffe6b1ed036b744b6e9d97700b86e5c04a7 [Mpunoxenue 4

k OIIOIT BO 18.03.01 Xumuyeckast TEXHOJIOTUS
XUMHYECKas TEXHOJIOTUSI IPUPOIHBIX SHEPIOHOCUTENEHN U
YIJIIEPOJHBIX MAaTEPHAIOB

Paboyas mporpamma AuCITUTIMHBI

AHaJIMTHYeCKAs reOMeTPHsl U BEKTOPHAas ajredpa

3akperuieHa 3a nogpasaeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

Hamnpasnenue noarotoBku 18.03.01 Xumuueckast TEXHOJIOTHS

OO6pa3oBarenpHast MporpaMma 18.03.01 Xwumuueckass TeXHOJNOTUS / XUMHUYECKas TEXHOJOTHS MPUPOIHBIX
9HEPrOHOCHTEINICH U YIIIEPOTHBIX MaTCPHAIIOB

Kanugpukanms Bakanasp

®opma o0yueHns 3a049Hast

O61mas Tpy10eMKOCTb 6 3ET Bunsl kOHTpOIIS Ha Kypcax:
YacoB Mo yueOHOMY IIaHy 216 3K3ameH 1

KOHTpOJIbHas padora 1

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 1
— Hroro

Bun 3ansaruit v | PO
Jlexun 8 8 8 8
[IpakTrueckue 10 (10 |10 |10
Wroro aya. 18 |18 |18 |18
KonrakTHas paboTa 18 |18 |18 |18
Cam. pabota 189 (189 | 189 | 189
B toMm uncie cam. pabota 32
B pamkax ®OC
Yacel Ha KOHTPOIIb 9 9 9 9
HUroro 216 (216 | 216 | 216




Iporpammy coctaBu(n):

K.n.H, 3a8. kagpedpoui, [llsanesa Anna Buxmoposua

Pabouast mporpamMMa TUCIUILIHHBL

AHaauTHyeckasi reoMeTpusi U BEKTOpHast anreﬁpa

CocraBieH Ha OCHOBaHHH y4eOHOTO IUIaHA!

18.03.01_23 XumTexnomorusa IIpIIOuYM 3aou.plx, yrBepkaeHHoro VYuensiM coBetoM HUTY MUHCUC B cocraBe
cootBercTtByromei OITOIT BO 18.03.01 Xumuueckas TEXHOJOTHS XUMHYECKas TEXHOJOTHS MPUPOJHBIX SHEPTOHOCUTENICH W
YIIIEPOJIHBIX MaTEPHAIOB IPOTOKOI OT 27.11.2025 Ne68.

Pabouas mporpamMma ogo0peHa Ha 3aceJaHuu
Kadenpa matemaruku u ecrecrBo3Hanusi (HoBorpouukmii puauan)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBonutens nonpazaenenus [1Isanésa Anna BukropoBHa.



1. HEJIX OCBOEHUSA

1.

Ju—

HCHBIO N3YUYCHUA TUCHUIUINHBI SABJIACTCA (pyH,Z[aMeHTaHBHaH IIOoATOTOBKA 6yI[yIlII/IX 6aKaﬂaBp0B 10 JUCHOUIITIMHAM
MaTEMaTHYCCKOI'O IMUKJIa

1.2

1.3 |3agaun:

1.4]- Pa3sBUTHUEC JIOTUYECKOT'O U aJITOPUTMUYIECCKOT'O MBIIIIJICHU S,

1.5(- OBJIAICHUEC OCHOBHBIMU METOJAaMHU UCCICAOBAHUA W PCUHICHUA MAaTECMAaTHYCCKUX 3a1a;

1.6]- BLIpa6OTKa YMCHUA CaMOCTOATCIIBHO p€IIaTh U IPOBOJAUTH MaTeMaTUYE€CKUNA aHaIU3 MPUKIAJHBIX 3aga4

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

bnoxk OIT: b1.0

. BaHMA K NPeIBAPUTEILHOM IMMOATOTOBK YAIOLIErocs:
2.1 TpebdoBa eIBa e 0l MOATOTOBKE 00yYaI0IIeroc

2.2 JuctmnanHbl (MOYJIN) U NPAKTHKH, 118 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIIINHBI (MOXYJI) HEOGX0IUMO KaK
npeaIecTByONIee:

2.2.1 |IloaroroBka K Mpolenype 3allUThl U 3alUTa BBITYCKHON KBaIH(pUKaIMOHHON paboThI

2.2.2 | XuMus BEICOKOMOJIEKYIISIPHBIX COCTUHEHUI

2.2.3 | Teopus BeposATHOCTEH U MaTeMaTH4IeCKasi CTATUCTHKA

2.2.4 | ®uznyeckass XUMHS

2.2.5 |Opraandeckas XUMus

2.2.6 |IIpuxiagHas MexaHUKa

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIETEHIUAMH

YK-1: Cnioco6eH ocynmecTBJISTh MOUCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HHPOpMalui, yMeHHe aHAJTU3HUPOBATH MPOIECCHI U
CHCTEMBbI ¢ UCMTOJIB30BAHUEM COOTBECTCTBYIOIUX AHAJTUTHICCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMECHTAJIBHBIX ME€TO10B,
NMPUMEHSITh CHCTEMHBIH MOIXO0/1 ISl pellieHHs MOCTABJIEHHBIX 3a71a4

3HaThb:

VK-1-31 3HaTh pa3iuuHble MaTEMaTUYECKUE CPEb ISl PELICHHsI MaTeMaTHUECKUX 3a/1a4 C BU3yaJN3allueil TaHHBIX B BUJIC
pa3IHYHBIX IpaUKOB

OIIK-2: Cnoco0eH MCI0JIb30BATH MaTeMaTHYecKue, (puznyeckune, GuU3nKo-XUMHYECKHE, XMMHYeCKHe MeTO/1bl, IPUMEHATH
3HaHus GyHIAMEHTATbHBIX HAYK A5 pellleHus 3a1a4 NpogecCHOHAIbHOM 1eATeIbHOCTH

3HaTh:

OIIK-2-31 OcHOBHBIE MaTeMaTH4IECKUE, PU3NIECKHE, (PU3NKO-XUMUIECKHE i XUMIUECKHAE METOIBI

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, KpI/ITl/l‘leCKHﬁ AHAJIU3 U CHHTE3 I(IH(l)OpMaIIl/II/l, YMeHHEe aHAJIU3UPOBATH NMPOLECCHI U
CHCTEMBI C HCMTOJIB30BAHHUEM COOTBCTCTBYOINNX AHAJTUTHYICCKUX, BBIYHCIUTECJIbHBIX U IKCICPUMEHTAJIBHBIX METO/10B,
NPUMEHATH CHCTEeMHBIH MOAX01 AJISA peunieHus MOCTAaBJACHHBIX 3a1a4

YMmeTh:

VYK-1-V1 ncnosp3oBaTh HUGPOBLIC CPEACTBA IS PEIICHUS 33129

OIIK-2: Cnioco0eH MCI0JIB30BATH MaTeMaTHYecKUe, puznyeckue, GU3NKO-XUMHYECKHE, XMMUYECKHE METO/Ibl, IPUMEHATH
3HaHusA (PyHIAMEHTANBHBIX HAYK ISl pelieHus 32124 NpogeccuoHATbHOM 1esITeTbHOCTH

Ymers:

OIIK-2-VY1 Hcmonp30BaTh MaTeMaTHIECKUE U GPUIUICSCKUE METOIBI U aHATUTHICSCKOTO PEIICHHS 3a7a4.

YK-1: Cnioco0eH ocylecTBJISITh NOMCK, KPUTHYCCKUIH aHAJIH3 M CHHTe3 HHPOpManuH, yMeHHe aHAJIM3UPOBATh IPOLECChI U
CHCTeMBI C HCI0JIb30BAHMEM COOTBETCTBYIOIIMX AHAJTUTHYECKUX, BLIYHCIHTEIbHBIX H IKCIIEPHMEHTAIbHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi MOAXO0/ IJ151 pelieHHsI MOCTABJIEHHbIX 3124

Baagern:

VK-1-B1 HaBbIKaMHU pelIeHUs MaTEMaTHUECKHX 3334 C UCTIOJIb30BaHHEM HU(POBBIX HHCTPYMEHTOB

OIIK-2: Cnoco0eH HcIoJIb30BaTh MaTeMaTHYecKHe, (pu3ndeckne, GU3HKO-XMMHYeCKHe, XHMHYeCKHe MeToAbl, TPUMEHATh
3HaHusA GyHIAMEeHTAIbHBIX HAYK A5 pellleHus 3a1a4 NpodecCHOHAIbHOM AeATeJbHOCTH

Baanern:

OIIK-2-B1 HaBbikamu npuMeHEHHsT pa3HOOOPA3HBIX METOIOB ISl PELICHHS HAYYHBIX  HHXKCHEPHBIX 33/1a4.




4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Bpinoan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIeTeHI Uil pecypcebl padoTsI
Pazgen 1. DnemeHTBI
JIMHEeHHOH aaredpbl
1.1 Marpuupl. JleTepMUHAHTHL. 1 2 YK-1-31 OIIK- J1.1
MatpuyHble ypaBHEHHUS. 2-31 OIIK-2- JI1.2J12.2
Pemenne cucrem muHEHHBIX VY1 OIIK-2-B1 JI2.3J13.1
ypaBHeHu /Jlex/ 212233
1.2 Marpuusl. Onepanuu Haf 1 2 OIIK-2-31 JI1.1 KM1
MaTpuriamMu. O6paTHas OIIK-2-VY1 JI1.2J12.2
Mmarpura /Cp/ OIIK-2-B1 J12.3J13.1
212233
1.3 MartpuuHble ypaBHEHHUS. 1 1 VK-1-31 OIIK- J1.1 KM1 Pl
CucTeMbl TUHEHHBIX 2-31 OIIK-2- JI1.2J12.2
ypaBHeHui /T1p/ VY1 OIIK-2-B1 JI2.3J13.1
21 23
1.4 Onpenenureny 1 ux 1 6 OIIK-2-31 J1.1
cBoiicts /Cp/ OITK-2-VY1 JI1.2J12.2
OIIK-2-B1 JI2.3713.1
212233
1.5 Ob6partHas matpuna. Panr 1 6 YK-1-¥1 OIIK J1.1
MaTpuibl. MaTpuyHbie -2-31 OIIK-2- JI1.2J12.2
ypaBuenus /Cp/ VY1 OIIK-2-B1 JI2.3713.1
212233
1.6 OrnpenenauTeny BHICIINX 1 8 VK-1-V1 YK-1 J.1
MOPSAKOB, CIIOCOOBI -B1 OIIK-2-31 JI11.2J12.2
BbIUMCIIeHUs. Pa3znuyHble OIIK-2-VY1 JI2.3J13.1
CrocoO0BI OTpe/IeNICHHsT PaHTa OIIK-2-B1 213253
MaTpUIs! (METO
MPUCOETUHEHHON MaTPHULIBI,
METOJI JJIEMEHTAPHBIX
npeobpa3zoBanuit) /Cp/
1.7 Pemenne cucrem nuHEHHBIX 1 6 OIIK-2-31 JIT.1J11.2
ypaBHeHui (MeTon Kpamepa. OIIK-2-VY1 JI1.4J12.1
MaTpu4HBIH MeTox) /Cp/ OIIK-2-B1 2.2
J12.3J13.1
212233
1.8 Merton I'aycca perenus 1 6 OIIK-2-31 J1.1
CUCTEM JIMHEHHBIX OIIK-2-VY1 JI1.2J12.1
ypaBHeHmid /Cp/ OIIK-2-B1 2.2
JI2.3713.1
212233
1.9 KoHnTponbHas paborta 1 1 OIIK-2-31 J.1 KM1
Nel /TIp/ OIIK-2-VY1 JI1.2J12.2
OIIK-2-B1 JI2.3713.1
212233
Pa3gen 2. BekropHast
ajaredpa
2.1 OCHOBHBIC TTOHSTHA. 1 2 VK-1-31 OIIK- JIT.1J11.2
JIuHeliHas 3aBUCUMOCTD, 2-31 OIIK-2- JI1.4J12.2
HE3aBUCHUMOCTh VY1 OIIK-2-Bl1 JI2.3J13.1
BekTOpoB /JIek/ 212233
2.2 OCHOBHBIE TIOHATHSI. 1 10 VK-1-31 OIIK- JI1.1
JIvHelinast 3aBUCHUMOCTb, 2-31 OIIK-2- JI1.2J12.2
HE3aBUCHUMOCTh VY1 OIIK-2-B1 JI2.3J13.1
BekTOpoB /Cp/ 313233
2.3 Koopaunats! BekTopa. 1 2 OIIK-2-31 JI1.1 P2
CkanspHoe, BEKTOpHOE, OIIK-2-V1 JI1.2J12.2
CMeIlIaHHOE MPOU3BEICHUE OIIK-2-B1 J12.3J13.1
BekTopoB /IIp/ 2132233




24 PaznoxeHue BEKTOPOB uepes 8 VK-1-31 OIIK- J1.1
0a3uCHBIC BEKTOPHI. 2-31 OIIK-2- JI1.2J12.2
Koopnunats! Bextopa /Cp/ V1 OIIK-2-Bl1 JI2.3713.1

313233

2.5 JlelicTBUs HaJl BEKTOpaMu B 2 VK-1-31 OIIK- JI1.1 J11.2
KOOPIHWHATHOMH (opme. 2-31 OIIK-2- JI1.4J12.1
CxkanspHoe Mpon3Be/IcHHE VY1 OIIK-2-B1 J2.2
BEKTOPOB. €T0 (pU3NIeCcKuit JI2.3713.1
cMmbIci. BekTopHoe 212233
IIPOU3BEAECHUE BEKTOPOB, €T0
Te€OMETPHUYECKHIA CMBICIT.

CMeIIaHHOE MPOU3BEICHUE
BEKTOPOB, €T0
reomeTpudeckuii cMmbica /T1p/

2.6 BerInonHeHne KOHTPOIBHOM 6 VK-1-31 OIIK- J1.1 KM1
paboter 1 /Cp/ 2-31 OIIK-2- JI1.2J12.2

VY1 OIIK-2-B1 JI2.3J13.1
Paznen 3. Ilpsimas.
IInockocth

3.1 IIpsiMasi Ha IIOCKOCTH. 2 OIIK-2-31 JI1.1J11.2
B3auMHoOe pacnonoxeHue OIIK-2-V1 JI1.3J12.2
npsambix. Paccrosiaue oT OIIK-2-B1 JI2.3J13.1
TOYKH JI0 TipsiMoit /JIex/ J3.2

313233

3.2 [Ipsimas Ha MIOCKOCTH. 12 OIIK-2-31 JIT.1JI1.2
CriocoOsI 3agauust. Yromn OIIK-2-V1 JI11.3J12.2
MEX/1y TPSMBIMH. OIIK-2-B1 JI2.3J13.1
Paccrostaue ot Touku 10 J3.2
npsimoii /Cp/ 212233

33 [Ipsimast B mpocTpaHCTBE. 13 VK-1-V¥1 OIIK J1.1
[Tnockocts. PaccrosiHue ot -2-31 OIIK-2- JI1.2J12.2
TOYKH JI0 TJIOCKOCTH. VY1 OIIK-2-B1 JI2.3J13.1
B3anMHoe pacnonoxeHnue 213233
IJIOCKOCTEH. YT0JI MEXIy
miockocTsimu /Cp/

34 BrlinonHeHne KOHTPOIBHOM 4 OIIK-2-31 JI1.1
paboter Nel /Cp/ OIIK-2-VY1 JI1.2J12.2

OIIK-2-B1 JI2.3J13.1
2102233
Paznen 4. JIlunuu BTOPOTO
nopsiaAKa

4.1 Dmrnc, ranepoona, 2 VK-1-31 OIIK- JI1.1 KM1
napabona. YpaBHEHUs 2-31 OIIK-2- JI1.2J12.2
KPUBBIX B IPSIMOYTOJIEHOM VY1 OIIK-2-B1 JI2.3J13.1
JIeKapTOBOI cucTteme 215253
koopauHat /JIex/

4.2 Dmurnc, runepbona, 12 VK-1-31 OIIK- JI1.1
napaboJia U BBIPOKICHHbBIE 2-31 OIIK-2- JI1.2J12.2
kpussie /Cp/ V1 OIIK-2-Bl1 JI2.3J13.1

J3.2
212233
4.3 Kiaccuduxarus KpuBbIx 12 VYK-1-31 OIIK- J.1
BTOporo nopsiaka /Cp/ 2-31 OIIK-2- JI1.2J12.2
VY1 OIIK-2-Bl1 JI2.3713.1

J3.2
2102233

4.4 KoHnTponbsHas pabora 7 YK-1-31 OIIK- JI1.1 KM1

Nel /Cp/ 2-31 OIIK-2- JI1.2J12.2
VY1 OIIK-2-Bl1 JI2.3J13.1

J3.2
313233

Pazgean S. IloBepxHocTH
BTOPOT0 NMOPsIAKa




. O6patHas MaTpula, MaTpUYHBIE YPABHEHUSI, PAHT MaTPHIIBI
. Pemienuie cucteM TMHEWHBIX YpPaBHEHUM

5.1 AnreGpanueckue 1 4 VK-1-31 YK-1- J1.1 KM1 P3
MMOBEPXHOCTH BTOPOTO VY1 VK-1-Bl JI1.2J12.2
nopsiaka (DIUIMIICOU, KOHYC OIIK-2-31 JI2.3713.1
BTOPOTO TOPSAKA, OIIK-2-V1 313233
napaboNounIbL, OIIK-2-B1
runepoononanr) /TIp/
5.2 DIIMICONI, KOHHYECKHE 1 30 VK-1-31 YK-1- JI1.1
MOBEPXHOCTH, TApaOOIIOHIBI. VY1 VK-1-B1 JI1.2J12.2
I'unepOomnounapl, OIIK-2-31 J12.3J13.1
LWJIMHIPUYECKUE OIIK-2-V1 215253
noBepxHoctH /Cp/ OIIK-2-B1
53 KonTponbsHas pabora 1 9 OIIK-2-31 KM2
Nel /Cp/ OIIK-2-VY1
OIIK-2-B1
Pa3gen 6. IloaroroBka k
KOHTPOJILHBIM
MepONpUSITUSM U
BBINOJIHSIEMBIM padoTam
6.1 O06beM yacoB 1 20 VK-1-31 VK-1- JIT.1JI1.2 KMI1,K
CaMOCTOSTETHHOM paboThl Ha V1 VK-1-B1 JI1.3 M2
noarotoBky k KM /Cp/ OIIK-2-31 JI1.4J12.1
OIIK-2-VY1 2.2
OIIK-2-B1 JI2.3J13.1
J3.2
212233
6.2 O06bem yacoB 1 12 VYK-1-31 YK-1- JIL.1J11.2 P1,P2,P
CaMOCTOATEIbHOM paboThI Ha VY1 VK-1-Bl J.3 3
nmoroToBky k BP /Cp/ OIIK-2-31 JI1.4J12.1
OIIK-2-VY1 2.2
OIIK-2-B1 JI2.3J13.1
J3.2
212233
5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KontpoJibHble MeponpusiTus (KOHTPOJIbHasi padoTa, TecT, KOJUIOKBUYM, 9K3aMeH H T.I1), BOIPOCHI A5
CaMOCTOSITE/ILHOM MOATOTOBKH
Kon KontponrHoe zioiefﬂeMHe B
KM MepopuATHE ZMKAaTOPB OTIPOCHI JJIs TIOATOTOBKH
KOMITETeHIIN I
KM1 Kontponpsnas YK-1-31;VK-1- 1. MaTpu1isl, oniepaiiy HaJ HUIMH
pabora Ne 1 V1;VK-1-B1 2. OmpenenuTend, UX CBOHCTBA
3. O6paTHast MaTpHIla, MAaTPUYHBIC YPABHEHUS, PAHT MATPUIIBI
4. PelieHue cucteM JIMHEHHBIX YpaBHEHHUH
KM2 DK3aMeH YK-1-31;VK-1- 1. MaTpu1sl, oniepaiiy HaJ HUIMH
VI1;VK-1-B1 2. OmnpeienuTeny, UX CBOWCTBA
3
4
5

. BexTopsl, oneparuy Hag HIMH, 6a3UC BEKTOPHOTO IIPOCTPAHCTRA,
KOOPJIUHAThI BEKTOPA

6. CxansipHOe, BEKTOPHOE, CMEIIaHHOE IIPOU3BEICHUS BEKTOPOB, UX
TEOMETPUYCCKUH 1 (PU3NIECKUH CMBICI

7. IIpssMast ¥ IUIOCKOCTb B IPOCTPAHCTBE

8. Dmmurnc

9. l'mnep6ona

10. IMapabona

11. Kimaccugukarms KpUBBIX BTOPOTO MOPsIIKa

12. TToBepXHOCTH BTOPOTO HOPSIIIKA

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX N0 gucuumiaune (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T1.11.)

Kon
paboTsI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPHI

KOMIIETESHIINI

Conep:xanue paboThI




P1 Matpuunsie VK-1-V1 Marpunsl. CucteMsl TMHEHHBIX ypaBHeHUH. Metox I'aycca perneHus

YpaBHEHHUSL. CHUCTEM JIMHEWHBIX ypaBHEHUN
CHCTeMbI THHEHHBIX
ypaBHEHUH
P2 Koopaunats! YK-1-V1 ITonsitue Bexkropa. JlelicTBHUS Ha BEKTOPaMHU B KOOPAWHATHOM (opMe.
BEKTOpa. CkamnsipHOoe, BEKTOPHOE, CMEIIaHHOE MPOU3BECHNUS BEKTOPOB,
CkamsipHOE, TCOMETPHUECKHIIA CMBICI IPOU3BEICHUH BEHKTOPOB.
BEKTOpHOE,
CMeIlaHHOe
IIPOU3BEICHHUE
BEKTOPOB
P3 Anrebpanueckue YK-1-31;VK-1- TToBepxHOCTH BTOpOTO MOpsiiKa. MeTox napaienbHbIX CeUeHUH pu
IIOBEPXHOCTHU VI1;YK-1-B1 [IOCTPOEHUU TIOBEPXHOCTEN

BTOPOTO HOPsAKA
(Dnnurnconn, KOHyC
BTOPOTO TOPSIKA,
napaboIoun b,
rUIepOOoIOn/IbI,
MWIAHAPHIECKHIE
MOBEPXHOCTH)

5.3. OHEHO‘IH])le MaTepuaJibl, HCNIOJb3yEeMbI€ ISl IK3aMEHa (GI/IJIeT])I, TECThI H T.l'[.)

MUWHUCTEPCTBO HAYKHM U BBICIIET'O OBPA30BAHU S POCCUNCKOU ®EAEPALIN

OEJIEPAJIBHOI'O TOCYJAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIBHOI'O YUPEXJIEHW A BBICHIETO
OBPA30BAHUA

«HarnuoHanbHBIN MCCIeI0BATENLCKUM TexHOTornYeckuil yauBepcutet « MUCHUCy»

HoBotpouukuit Gpumman

(H® HUTY «MUCHUC»)

Kadenpa MaremaTHKy 1 €CTECTBO3HAHUS

SK3AMEHAILTMOHHBIN BUJIET NeO

JucuuruinHa: AHanuTHYeCcKas TeOMETPUs M BEKTOpHast anreOpa

Hampasienwue: 09.03.03 IIpukragaas nHGOpMaTHKa

®dopma o0ydeHus: 3a09Has

®dopma npoBeIeHHS: TUCbMEHHAs

1. Chopmymmpyiite onpeaenacHue MIHOPa U alre0pandecKoro JOMOTHEHHS AIIEMEHTA.

2. YkaxuTte GOpMYITy OTHICKAHHUSI BEKTOPHOTO TIPOHU3BEICHHS BEKTOPOB, €CITH BEKTOPHI 32/IaHBI KOOPJMHATAMH, YKAKUTE
TEOMETPHUECKHI CMBICII BEKTOPHOTO MPOU3BEICHHUS.

3. lana tpeyronbsHas nupamuna ABCD, Haitnute miomanb ocHoBanus ABC u yron mexay peopamu AD u AC, eciiu
KoopIuHaThl Touek cienytomme: A(-1,0,3); B(4,2,-2); C(1,-1,4); D(-2,3,-5).

4. CocTaBbTe ypaBHEHHE INIOCKOCTH, TIpoxoAsmeil gepes Touky A(-1,0,3) n mapamtensro Bexropam BC u BK, ecmu B(-4,1,-2); C

(-1,1,4); K(2,-1,5).

5. Onpenenure TUI KPUBOM, TOCTPOUTE €€:

6. Haiinute pemieHue cucTeMbl TMHEWHBIX ypaBHEHUI:

CocraBui: cr.openogasartens kadeapsl MuE T.I1. ®unonenko
(moamuch)

3aB. kapenpoit MuE A.B. llIBaneBa

(moamuce)

« » 2025 r.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

Kputepuu oneHKH OTBETOB Ha HK3aMeHe, IPOBOJMMOM B MHCEMEHHOHN (opme

Onenka «OTINYHOY» CTABUTCSI, €CIU
- Ha TEOPETUIECKHE BOIPOCHI JaHBI pa3BepPHYTHIC OTBETHI, IPH HEOOXOANMOCTH H3JI0KEH MaTeMaTHYeCKuil anmapaT ((popMyIIb,
rpaduKy | T.1.) IPUBEICHBI COOTBETCTBYIOIIHE CXEMBI, TAOIHITBI, PUCYHKH U T.JI., IPAaBUIBHO PEIIeHa 3a/1a4a

- o0y4aromuiics XopoIIo OpHEHTUPYETCsI B MaTepuae, BiIajeeT TEpPMUHONOTUEH, TPUBOJUT IPUMEPHI, 000CHOBBIBAET,
AHAJIM3UPYET, BHICKA3bIBAET CBOKO TOYKY 3PCHHUS 110 aHATM3UPYEMBIM SIBIICHUSM U IPOLIECCAM, IIPAaBUIILHO IIPUMEHSET I10JIyYEHHBIE
3HAHUS [IPU PELICHUU NPAKTUYECKUX 3a/1ad.
OmeHka «XOpOIIO» CTABUTCS, €CIIU

- Ha TEOPeTUYECKHEe BOMPOCHI JaHbI IOJIHbIE OTBETHI, HO MMeJIa MECTO HETOYHOCTh B OMPEAEIeHUN KaKUX-IH00 NOHATUH, sIBIeHUI

" T.1. 3agada pcuicHa.

- 00yJaromuiics OPHEHTUPYETCS B MaTepHaIe XOPOIIO, HO AOITYCKAeT OIMIMOKH IPH (HOPMYITHPOBKE, OTMCAHNH OTASIBHBIX

KaTeropuu

OreHka «YIOBIETBOPUTEIBHOY» CTABUTCS, €CIIU
- Ha TEOPETHIECKHE BOIPOCHI JaHBI OOIINE HETIOIHBIE OTBETHI
- o0y4arommuiics cnabo OpHeHTHpPYyeTCca B MaTepHale, He MOXKET PElIaTh 33141, HE MOXKET IIPUBECTU NIPUMED, HE MOXKET

AHAJIM3UPOBATH U 000CHOBEIBATh

Ouenka «HeynoBiaeTBOPUTEIBHOY CTABUTCS, €CIN
- HE pelIeHa 3a7ava ¥ MPaBIIbHEIA OTBET JaH Ha OJWH BOTPOC (MO0 HU Ha OJIMH)
- oOyuaromuiicst B MaTepuaie AUCLHUILINHBI IPAKTHYECKU HE OPUEHTHPYETCS, T.€. He MOXKET AaTh Jake OOLIMX CBEACHHUI IO

BOIIPOCY.

Kputepuu olieHKH OTBETOB Ha 3K3aMEHE:!

85 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

70 < ITpoueHT BepHBIX OTBETOB < 84 - XOpOIIO

50 < IIpoueHT BepHBIX OTBETOB < 69 — yIOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTepaTtypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIIH

3araBue

Bbubmanorexa

W3nmarensCcTBO, TOI

JI1.1 |B.C. lllunaueB

Kypc BbIciIel MaTeMaTHKHU:
Kypc JeKIui

Mockga, u3an-Bo "[Ipocmekt”,
2004 r

JI1.2 | Iloxg penakiueii FO.M.
CmupHOBa

COopHHK 33124 IO
AQHAIINTHYECKON TEOMETPUH U
JMHEHHON anredpe: cCOOpPHUK
3aj1a4

Mocksa, Jloroc, 2005 r.

JI1.3 | Peuensents: A.H.
3y6koB, JL.I.
Kysnenosa, B.A.
Kapaces, A.b. Bynak

[IpakTuky™m u
UHIUBHIyallbHbIE 3a1aHUS TI0
BEKTOPHOI1 anredpe n
aHAIMTUYECKON T€OMETPHUU:
[IpakTukym

CII0: U3narensctBo "Jlans" ,
2013

JI1.4 |3ybkoB B.I'.,
JIaxoBckuii B.A.,
Maprsinesko A.H.,
Munocues B.b.

Kypc maTematuku mist
TEXHUYIECKUX BBICIITHX
y4eOHBIX 3aBeICHUI

CII6: UznarensctBo "Jlans",
2013

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTEIHN

3arnasue

bubnanorexa

W3nmarensCcTBO, TOI

JI2.1 |Ilon penakuueii A.B.
Edumosa, B.I1.
JemunoBruua

Jluneiinast anre6pa U OCHOBBI
MaTeMaTHYeCKOro aHaIn3a:
COopHUK 33124 110 MaTeMaTHKe
JUTS BTY30B

Mockga, "Hayxka", 1981

JI2.2 | B.C. lllunaueB

3aJayHuK 10 BBICIIEH
MaTeMaTHKe: 3aJauHuK 110
BBICIIEN MaTEMaTUKE

Mocksa, "Bricmas mkoma",
2001

JI2.3 | B.Il. Munopckuii

COopHHK 337124 10 BBICIIEH
MaTteMaTrke: COOpHHK 3a1ad

Mockga, u3a-Bo "Hayxka", 1964
r.

6.1.3. MeTtonuueckue pa3padoTku

ABTOpBI, COCTaBUTCIIN

3arnaBsue

bubanorexa

W3 narenseTBO, IOz

JI3.1 |T.II1. ®unonenko, A.B.
IIIBanéBa

AHanutryeckas reoMeTpus 1
anredpa: Kypc JIeKIUH

Opck: UznarensctBo OI'THU,
2011




ABTOpBI, COCTABUTETH

3ariaBue

bubaunorexa

W3narenbCcTBO, TOI

JI3.2 | A.B. IlIBanésa, T.II. AHanuTHuyecKkas TeoMeTpus: Opck, U3a-8o OI'TH, 2007
duonenko YaeOHO-METOJUUECKOE
nocobue
6.2. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOI ceTH « AHTepHET»

OdurmaneHsIii caiit HoBotponnkoro ¢pummara HUTY | www.nfmisis.ru
Ol | vmcnce
32 | Onexrponnas 6ubnuoreka HUTY "MUCuC" http://elibrary.misis.ru
D3 | YHHBepcuTeTcKas OMOINOTEeKa OHIaiH http://bibliclub.ru

6.3 IlepeyeHb NPOrpaMMHOIO obecned4eHnst
I1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.3 |Microsoft Teams
1.4 |Zoom
I1.5 |Bbpaysep Yandex
6.4. IlepeyeHb HHGOPMALIMOHHBIX CHIPABOYHLIX CHCTEM U NPOQecCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Haznauenwne Bupg OcuHarenue

114 VYuebuas ayuTOpUs IS 3aHsaTui | Jlek 1 wr. - Komnbiotep B cOope;
JIEKIIMOHHOTO THUTIA, MPaKTHYECKUX 1 . - [IpoexTop Acer X118 DLP 3600Lm;
3aHATUN 1 mr. - Dxpan Lumien Eco Picture 200x200

cM™;

19 wT. - PynonHsie mWTOpHI;

4 . - [llkadh KHIOKHBINA;

26 wrt. - CTON CTYICHUYECKHUIA;

46 mrt. - CTym;

1 m. - CTON nmpeno1aBaTeIbCKHA.

121 Vuebnas aynutopuss  ans 3aHsTaid | [p 14 . - Cuctemnsiii 610k Intel Core;
JIEKIMOHHOT O THIA, MIPaKTHYECKUX 14 wrt. - Monutop LCD;
3aHATHH 1 mr. - DOxpan HacTeHHBIF Seven Media

240x240;

1 . - IIpoexkrop ACER P5206;
1 wrT. - [TogBec a1 mpoeKTopa;
1 wr. - Be6 kamepa Logitech;

1 wr. - Jlocka yueHH4ecKas;

27 wit. - CTONBI Y4CHUYECKHUE;
52 mwr. - Ctynbs;

4 wrt. - XKamozu.

133 Vuebnas aynutopuss  ans  3aHsATHi | Jlek 1 mr. - Cuctemusiii 6710k Intel Core;
JIEKIMOHHOT O THIA, MIPaKTHYECKUX 1 wt. - Monurop LCD;
3aHATHH 1 . - Oxpan HacterHsIi 200x200;

1 mr. - Beb kamepa Logitech;

1 . - IIpoekrop Acer P1266;

1 wrT. - [TogBec ass MpoeKTopa;

1 mT. - YueHnueckas qocka;

28 wit. - CTON CTYICHYECKHIA;

1 mT. - CTON Mpeno/1aBaTeNIbCKHIA;
56 mwr. - Crym;

16 wrT. - XKamiozu.

134 Vuebnas aynutopuss  ans  3aHsATHi | Jlek 1 mr. - Komnbrotep B coope;
JIEKITMOHHOTO THUTIA, MPAKTUIECKUX 1 mr. - Ilpoekrop Acer ¢ TOTOJOYHBIM
3aHATHH KpEIUICHUEM,

1 mT. - DKpaH Ha MITATHBE;

1 wt. - Be6 xamepa Logitech;
1 mT. - YaeHnueckas 10CKa;
19 wT. - Cron cTyIeHUECKHIA;
37 wr. - Cryum,

3 mr. - XKanro3u.




134 VuebHass ~ aygutopus A 3aHsaTuil | Jlex 1 . - Komnstotep B coope;

JICKIIUOHHOTO THIIA, HPaKTHYECKHUX 1 wr. - IIpoekrop Acer ¢ NOTOJIOYHBIM
3aHATHH KpeIUICHHEM;

1 mT. - DKpaH Ha MTATHUBE,;

1 wr. - Be6 kamepa Logitech;

1 wT. - YueHnueckas 10cKa;

19 mwt. - Cton CTyIeHUYECKHUIA;

37 mir. - Crym,
3 mr. - Xano3u.
136 VYaeOHass  ayautopus sl 3aHsATHH | JIek 1 mr. - Crotika moomnbpHass ONKRON;

JIGKIIMOHHOT'O THIIA, MPAaKTHYECKUX 1 . - TeneBuzop LED Hisense;

3aHATHH I mr. - Logitech ConferenceCamGrour
(cucrema IS MIPOBEICHUS BHJIEO
KOH(epeHIii);
1 wmr. - lHrepakTuBHas  JKK-IIaHENb
NEWLINE TT;

1 mir. - Hoyroyk HP250G;

1 . - Komonkun BBK SP-09;
1 . - KommyTtaTop D-Link;
13 wr. - Ctou CTyIeHYECKHIA;

18 wrt. - Crynbs;
2 mir. - XKamosu.
138 VuebHass  aygutopus  Ams  3aHsATuil | Jlex 1 . - Oxpan HacteHHsIi 200x200 cm;
JIEKLIUOHHOTO THIA, MPaKTUIECKUX I mr. - Ilpoektop Acer ¢ HOTONOYHBIM
3aHATHH kperuteareM P 5206(3D) ;

1 wt. - Komnbrotep B cOope;
1 wT. - YueHnueckas J10CKa;
17 mwr. - Cton CTyIeHUYECKHIA;

33 mr. - Cryu,
3 . - XKanto3u.
142 VYuebHas ayIuTopus TSt 3asaTuil | JIex 14 wrT. - Cron y4eHn4ecKui;
JIEKIIMOHHOTO THUTA, MIPaKTHYECKUX 30 mwr. - CTyn y4eHUYECKHil;
3aHATUN 1 mT. - Jlocka ydyeHn4yeckasl.

8. METOAUYECKHUE YKA3AHUA VI OBYYAIOIUXCA

IIpucrynas K M3y4eHUIO TUCIUIUTHHBI AHATUTHYECKast TeOMETpHs U anredpa, He0OXO0MMO B IIEPBYIO OYepelb O3HAKOMHTBCSI C
coJiepKaHnueM padouei mporpaMMbl TUCLUTUTHHBL

[Tpu u3yyeHnn 1 MpopaboOTKEe TEOPETUIECKOTO MaTepraia HeoOX0JUMO:

- IOBTOPUTH JICKIIMOHHBIA MaTepHal U IOTIOJIHUTD €0 ¢ Y4ETOM PEKOMEHIOBAHHOM 110 TaHHOH TeMe JIMTepaTyphl;

- IPH CaMOCTOSITETIHHOM M3YYE€HUH TEOPETUIECKON TEMBI CAETaTh KOHCIEKT, HCIIONIb3YysI PEKOMEH/IOBAHHBIE B HCTOYHHUKU
nH(OpMALIUH.

- OTBETUTDH Ha BOIPOCHI, IPECTaBICHHbBIC B (DOHIIE OICHOYHBIX CPEIICTB.

UrtoOBI MOATOTOBKA OBLIA YCIIENIHOW, HEOOXOAMMO OCYIIECTBIISTh JETANBHBIA pa300p TUIOBBIX MMPUMEPOB, BBHITIOIHSS BCE
BBIUUCIICHHS Ha OyMare U peluTh Kak MOXKHO OoJibIliee KonudecTBo 3afad. [Ipu peniennu 3a1a4 He00X0IUMO 000CHOBATh KayIbIi
JTal PelIeHus 3a1a49M, UCXOS U3 TEOPETHUECKUX TONOKEHHUH Kypca. Eciii 3a1aua uMeeT HeCKOJIBbKO CIIOCOO0B PELICHHUs, TO HY)KHO
0TOOpaTh caMblil ONITHMAJBHBIA U3 HUX. ClienyeT MoApOOHO 3anKcaTh X0 BalllMX paccykaeHui. [Ipr 5ToM pekoMeHTyeTcst
OTJENSTh BCIIOMOTATEIbHbBIE BEIYUCICHHUS OT OCHOBHBIX. [ paduieckue puCyHKH MOKHO aKKypPaTHO BBIMOIHSATH OT PYKH, B
COOTBETCTBUH C JaHHBIMH YCJIOBHSI 3a1a4d. [10Iy4eHHBIH OTBET HY’KHO IIPOBEPHUTH CHOCOOAMH, BHITCKAIOIIMMH H3 CYIIECTBA
3aJ1a4M, WM CPAaBHUTH C OTBETOM, YKa3aHHOM B cOOpHUKe 3a1ad. [Tociie mpopabOTKU TUTIOBBIX 3314, BBITOJHCHHBIX Ha
MPAaKTUUECKUX 3aHATUSX U CAMOCTOSTENIEHO TPUCTYIATE K BHITOJHEHHIO PEIICHHUS 3a/1a4 U3 pacdeTHO-Tpaduyeckux pador.
Copeprkanue pacueTHO-rpauiIeckux padoT NpeanokeHo B (POHE OLIEHOYHBIX CPEICTB.

3aBepIIaroIuM 3TaroM H3Y4YEeHHUs YIeOHOTo Kypca « AHATUTHIECKas TeOMeTpHs 1 anredpa’» ABiseTcs caada dk3aMeHa B 1
ceMecTpe. YCIeNTHOe BBITIOJTHEHHE KOHTPOJIBHBIX MMChbMEHHBIX ayIMTOPHBIX paboT U pacueTHO-rpadUueCKUX padoT Jar0T
o0yuaromemMycst BO3MOXKHOCTB YCIEIITHO CIIPABUTHCS ¢ 9K3aMEHAMOHHON paboToi.
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