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1. CTpykTypa 1 0011asi TPYA0E€MKOCTb U CIUIIINHbBI

OO111ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 4 3auéTHbIX eaunull (144 gac.).

Ounas ®opma
o0OyueHus

Kypce 2
CemecTtp 4
Jlexuuun 18
[IpakTHyeckue 3aHATHSI 18
JlaboparopHbie 3aHATUS -
Koncynpranuu -
HTOoro ayIuTOpHBIX 3aHITHI 36
CamocTosTenbHas pabora 81
KypcoBas pabora -
3ader -
OKx3aMeH + 27
O011ee KOJIMIECTBO YaCOB 144 yac.

2. lleu ocBOeHMS JMCHUTITTHHBI

[ensiMu OCBOCHHS JUCLUIUINHBI « AHAJIMTUYECKAs: TEOMETPUSD SIBIISIFOTCS: TIOJTYyYEHHE
0a30BBIX 3HAHUI 110 aHAIUTUYECKON reoMeTpuH. [Ipu ocBOEHUH JUCIUIIIMHBI
BbIpabaThIBaeTCs odleMareMaTuyeckas KyjabTypa: yMEHHUE JJOTMUECKU MbICIUTh,
IIPOBOAMTD JJOKA3aTEIbCTBA OCHOBHBIX YTBEPKICHUN, yCTaHABINBATh JIOTUYECKUE CBSI3U
MEXy HOHATUSAMH, IPUMEHSATD [TOJyYSHHbIE 3HaHUS JIUIs pellieHHs] aaredpanyecKux 3ajgad 1
3a/1a4, CBSI3aHHBIX C NMpUIoKeHUsIMU. [losyyaemble 3HaHMSI JIe)KAaT B OCHOBE
MaTeMaTH4ecKoro oopa3oBaHusi, HEOOXOAMMBI JUIl IOHUMAaHMSI U OCBOCHHUS BCEX KypCOB
MaTeMaTUKH, KOMIIBIOTEPHBIX HayK, (pPU3NUECKUX HAYK U UX NpuioxeHuil. OcBoeHne
JAHHOM TUCLMIUIMHBI HE0OXO0AUMO KaK MpeIeCTBYIOLIEe Ul U3yuyeHHs] OMOXUMMUH,
(bU3UKY, aHATUTHYECKON XUMUH, OMOPU3UKH, OMOXUMHUHU, TCHETUKH, OCHOB OMOTEXHOJIOTUU
U OMOMHXeHepHH, HHPOPMATHKH, OMOMETPUH.

3. Mecro gucuunminnsl B ctpykrype OITIOIT:

Hucnunnuna « AHaIUTUYECKasi TEOMETPUs» OTHOCUTCA K nucturmuinaaM biok 1.
Juctunnunet (Moxynu). bazosas yacte.b1.5.5.1. [l u3ydeHust TuCHUILUIMHBI HEOOXOTUMBI
3HaHMUSL, NTOJIyYE€HHbIE 00YYaIOIMMUCS B paMKaX LIIKOJIBHOTO Kypca «ANredpsl» 1
«I"eomeTpum».

AHanmMTAYECKasi TeOMETPHUS UMEET CBOMM HAa3HAUYCHHUEM M3yUE€HHUE TEOMETPUUECKHUX
00BEKTOB MPU MOMOIIIHM aHATUTHYECKOTO MeToAa. CYIIHOCTh 3TOr0 METO/Ia 3aKII0YaeTCs B
TOM, YTO T€OMETPUIECKUM OOBEKTAM COTIOCTABIISIETCSI HEKOTOPHIM CTaHAAPTHBIM CITIOCOOOM
ypaBHEHHUE (CUCTEMbI YPaBHEHHI ) TaK, 4YTO T€OMETPUYECKHE OTHOLICHUS (PUryp
BBIPAKAIOTCSI B CBOMCTBAX UX YpaBHEHUU. AHAIUTUYECKAs TE€OMETPUS O0BEAMHIIIA
TEOMETPHIO C anreOpoit U aHATU30M, YTO TJI0JJOTBOPHO CKa3alioCh HAa Pa3BUTHH 3TUX TPEX
pa3iesoB MaTeEMAaTUKH. B Kypce Jekiuii u3inaratoTcsi OCHOBBI METO/1a aHATUTUYECKOM
TEOMETPHH B MPUMEHEHHUH K MPOCTEUIITM T€OMETPUIECKIM OOBEKTaM.

st ycBOeHUMSI TaHHOW JUCITUTUTMHBI HEOOXO0AMMO, YTOOBI OO YJArOIIINIICS BIaaeI
3HAHUSIMU U YMEHUSIMU, TPETYCMOTPEHHBIMU B IIKOJBHBIX Kypcax «['eomeTpusi» u
«Anre0Opa 1 Hayalla aHAJIU3ay.

4. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS TUCHHUILINHBI
Kommnerennun oGyuatorierocs, popMUpyeMbI€ B pe3yIbTaTe OCBOCHUS JUCIIUTUIHHBI.



B pesynbrare uzydeHus TUCIUTUIMHBI O0YYarOMIHIICs TOJDKEH 001a1aTh CICTYIOIIUMU
KOMITETCHIIMAMU (pe3yIbTaTaMi OCBOSHUSI 00pa30BaTEIbHOM MPOTPAMMBI):
OIIK-2- criocoOHOCTBIO UCIONIB30BaTh B MPO(ECCHOHATLHOU IS TEIIBHOCTH 0a30BbIC
3HaHUS (QyHIaMEHTAJIBHBIX Pa3/IeJIOB MATEMATHKH, CO3/I1aBaTh MATEMAaTUYECKHE MOJICIH
TUTIOBBIX MPOPECCHOHATBHBIX 32/1a4 ¥ HHTEPIPETUPOBATH TOTYICHHBIC PE3yIbTATHI C
Y4ETOM TPAHHUIl IPUMEHHUMOCTH MOJICIICH;
[TK-1- crtocOOHOCTRIO UCITOJIB30BATh CHEIUAIM3UPOBAHHBIC 3HAHUS B 007acTH (DU3UKH JIIst
OCBOCHHS MPOPUIBHBIX PU3UUECKUX JUCIUIUINH;
[1K-2- criocoOHOCTHIO MPOBOIUTH HAYYHBIE HCCIIEI0OBaHUS B M30paHHON 00JIacTH
AKCIEPUMEHTAIBHBIX U (WJIH) TEOPETUUCCKUX (PU3HMUECKIX MCCIICIOBAHUN C TOMOIIIBIO
COBpPEMEHHOU MPUOOPHOI 0a3bl (B TOM YHCIIE CIIOKHOTO (GU3NIECKOT0 000OPYIOBAHHS) U
UH(POPMAIMOHHBIX TEXHOJIOTHH C YIETOM OTEYECTBEHHOTO U 3apyOeKHOTO OTIBITA;
[1K-3 - TOTOBHOCTBIO IPUMEHSTH HA IPAKTHKE MPOPECCHOHANBHBIC 3HAHUS TEOPUH H
METOI0B (PU3NYECKUX HCCIICIOBaHUI;
[TK-4 criocoOHOCThIO MPUMEHSIThH Ha MPaKTUKE MPO(HEeCCHOHATLHBIC 3HAHUS U YMEHUS,
MIOJTy9YCHHBIC TIPU OCBOCHUU TPOPHIBLHBIX (PU3NYCCKUX TUCIHUILIVH,
[TK-5- crtocoOHOCTHIO MOTB30BATHCS COBPEMEHHBIMU METOIaMU 00pabOTKH, aHAIIN3a U
cuHTe3a Gpu3nueckoi nHpopmaluy B u30paHHOH 001aCTH GU3HUYECKUX HCCIIEIOBAaHUH.

B3anMocBs3b TUIaHUPYEMBIX PE3yJIbTaTOB OOYUEHHS MO TUCHUILUIMHE C (OPMHUPYEMBIMU
komnerennuamu OITOIT:

Komnerenuuu IInanupyemsle pe3yJbTaThl 00yUeHHs,
COOTBeTCTBYIOIIME (POPMHPYEMbIM KOMIIETEeHIMAM
Kon DopmyIMpOBKA onon
3HaTB: YMmern Baaners:
OIIK CIIOCOOHOCTBIO npodeCCHOHANIbHY | UCIOJIB30BATh HaBBIKAMHU
-2 HCIIOJIL30BaTh B 10 TEPMUHOJIOTHIO, | TIOJIOKEHUS U coopa,
npoeCcCUOHATBLHON | OCHOBHBIE TEOPEMBI 00paboTkH,
JeSITEIbHOCTH HaIpaBJIeHUs, MaTeMaTUYeCKUX | aHallu3a U
0a30Bble 3HaHUS npoOJIeMbl, TEOPUH | HAYK JUId aHallM3a | CUCTeMaTH3allH
(byHIaMeHTaJIbHbIX U METOIbl TEOPUH Y OLICHUBAHUS U nH(OpMaIIH
pas3fenos anreOpsl U pa3IMYHBIX 0 TeMe
MaTeMaTHKH, TeOMETPUH (GaKTOB U SIBJICHUN | HCCIIEI0BAHUS;
CO3/1aBaTh HaBBIKAMHU
MaTeMaTU4ecKue BbIOOpa
MO/JIEJI TUITOBBIX METOJI0B U
poeCCHOHATBHBIX CpEICTB
3aj1a4 u peleHus 3a1a4d
MHTEPIPETUPOBATH UCCJIEJIOBAHUS
MIOJIyYEHHBIE
pe3yJbTaThl C yYETOM
I'paHMIL
PUMEHUMOCTH
Mozelen
[1K-1 | cnocoOHOCTBIO OCHOBHbIE (DaKThI MIPUMEHSATH HaBBIKaMH K
HCII0JIb30BaTh anreOpsl U npocTeimune NIEPEHOCY
CHEIHAIM3UPOBAHHBl | TEOMETPUU U UX anreOpanyveckue U | MOJTyYeHHBIX
€ 3HaHMA B O0JIaCTH | MPUJIOKEHHUSAX B TrE€OMETPUUYECKUE | 3HAHUU HA
bu3uKA 15 Pa3HBIX 001aCTsIX 00BEKTEHI B JpyTHe 3a7a41




OCBOCHHS MaTEeMaTHKHU U BBIUUCIIUTENBHBIX | U AJITOPUTMBI
npOHIEHBIX €CTECTBO3HAHUS 3ajavax
bu3IIECKUX
JMCLIUATUTMH
[1K-2 | cnocoOHOCTBIO OCHOBHbIC NMOHATUA | [IpuMeHATH HaBBIKAMU,
IPOBOJUTH HAYYHBIC | U PE3yJbTAThI MOJTyYCHHBIE yCTaHaBJIUBATh
UCCIICI0BaHUs B aHAJIUTUYECKON METO/bI U MOJICNIN | JIOTMYECKHE
n30paHHON O0JIACTH | TEOMETPHH K PELICHUIO CBSI3U MEXIY
9KCHEPUMEHTAIbHbIX TUIIOBBIX U HOHATHAMH,
U (Um) [IPAaKTUYECKHUX IIPUMEHSATD
TEOPETUYECKUX 3ajau ¢ HOJIy4EeHHBbIE
du3nueckux UCTIOJB30BAHUEM | 3HAHUS JJIS
UCCIIEIOBaHUM € anrnapara peleHus 3a1a4
IIOMOLIBIO AHAIIMTUYECKOMN npu
COBPEMEHHOI reOMETPHUU bu3nueckux
npubopHOii 6a3sl (B UCCIIEIOBAHUAX
TOM YHCJIE CI0KHOTO
¢duznyeckoro
0o0opynoBaHus) U
UH(POPMAIIMOHHBIX
TEXHOJIOTUH C
y4eToM
OTEYECTBEHHOT'O U
3apy0eKHOTO ONBITA
I1K-3 | roTOBHOCTBIO OCHOBBI METOJ1a [TpumeHsTH HaBpikamu
NPUMEHSTH Ha AHATTUTHYECKON METOBI NpUMEHEHHUS
IPaKTUKE reOMETpHHU B aHAJTMTUYECKON METO/10B
npodecCHOHATbHBIE | TPUMEHEHHUH K r€OMETPHH K AHATTUTHYECKON
3HAHUs TEOPUH U IPOCTEUIINM IPOCTEHIINM reoMeTpHH Ha
METOM0B PU3NIYECKUX | TEOMETPHUECKUM TE€OMETPHUECKUM | IPAKTUKE U
UCCIJIEJOBAaHUN 00BEKTaM. 00BeKTaM bu3nuecKux
WCCIICIOBAaHHSX
[1K-4 | cnocoOHOCTBIO OCHOBBI METOJ1a [TpumeHsTH HaBpikamu
NPUMEHSTH Ha AHATTUTHYECKON METO/IBI pUMEHEHHS
NPaKTUKE reoMeTpHHU B aHAJTMTUYECKON METO/I0B
npodecCHOHaNIbHBIE | TPUMEHEHHH K T€OMETPHH K AHATTUTHYECKON
3HAaHUS U YMEHUS, IPOCTEUIINM IPOCTEUIINM reOMETPHUH MPH
MOJTy4YeHHBIE TIPH TreOMETPUICCKUM TE€OMETPUUECKUM | PEIICHUH 33724
OCBOEHUU 00BEKTaM. 00BeKTaM bu3uky,
POPUIBHBIX bu3nIecKux
bu3nueckux UCCIIeI0BaHUN
JVCTIATUTAH U UX
NPUIO0KEHUU
[1K-5 | cnocoOHOCTBIO OCHOBHbIE (DAKTHI O MPUMEHSITh HaBbIKaMU K
M0JIb30BaThCS reOMEeTPUYECKUX npocTenime nepeHocy
COBPEMEHHBIMU durypax u ux T€OMETPHUECKUE | TIOTYYECHHBIX
METOAaMHU NPUIIOKEHHUSX B O00BEKTHI B 3HaHUH Ha
00paboTKH, aHAMKM3a | Pa3HBIX 00IACTIX BBIYUCIIUTEIBHBI | JPYTHE 3aa4H
U CUHTE3a MaTeMaTHKHU U X 3a/1ayax, U aJITOPUTMBI
buznveckoit €CTECTBO3HAHUS MIOJTb30BATHCS
uHpoOpMalnU B O6ubnnoTeKoi
n30paHHOM obnactu MIPUKJIATHBIX




HUCCIEeN0BaHUN MPOTrpaMMm JJIst
BBIUHUCJIINTCIIbHBI
X METOJIOB

[Ipu npoBeneHuM yueOHBIX 3aHATHH OOECIEUYMBAETCS PA3BUTHE Yy OOYHYaIOLIMXCS
HABbIKOB KOMAaHJHOM paOOThl, MEXJINYHOCTHOM KOMMYHHUKALMU, NPUHATHS PpPELICHUM,
JUJIEPCKUX KadecTB (BKJIIOYAs MPU HEOOXOAMMOCTH IPOBEIEHUE MHTEPAKTUBHBIX JIEKIMM,
IPYIIOBBIX JHUCKYCCHI, POJIEBBIX WP, TPEHUHIOB, AHAJINW3 CUTYyallMi M HUMUTALMOHHBIX
MoJieliel, IpenoAaBanue AUCHUILIMH (MoyJeil) B hopMe KypcoB, COCTaBIEHHBIX HA OCHOBE
pe3yIbTaTOB HAYYHBIX MCCIIEIOBAHHMA, B TOM YHCIIE C YI€TOM PETHOHAIBHBIX OCOOCHHOCTEH
npodecCHOHATIBHOM 1€ TEIbHOCTH BBIITYCKHUKOB U TOTpeOHOCTEl paboTonaresneit).




5. Conepxxanue u yd4eOHO-MeTOAUYECKAS] KAPTA QU CHUIINHbBI

Tabauna 5.1
Homep HaunmenoBaHue Tem 3ansaTusa CamocTtosiTeqibHasi paboTa CTyAeHTOB Dopmbl BaJibl JIuteparypa
HeJ e (Bompocos), KOHTPOJIst
HU3Yy4YaeMbIX 110 JAaHHOU
AUCIHITHHE n np Conepxanue Yacel min | max
1 Beenenne. Cucremsl 2 Vernbnii | O 10 | [1-6]
KOOpPJIMHAT. Addunnbie ompoc,
KOOpMHATBHI. [Tpoexuus co0011IeH
BEKTOpa Ha OCb U ee usl 1o
CBOICTBA. HekapToBa BOIIpOCa
PSIMOYTOJIbHAS cucTemMa M TE€MBI,
KOOpJAMHAT KAk  YacTHBIN KOHCIICKT
cinydaii AQduHHON CcHCTEMBI , 3a1a4n
KOOpJIWHAT. [Ipocretimme Ha KP
3a/1aumn AHATUTUYECKOM
TEOMETPHH: paccrosiHue
MEXIy  JOBYMS  TOYKaMW;
JIEJIEHNE OTPE3KOB B JAHHOM
OTHOIICHUU; TUIOMIA b
TPEYroJbHUKA.
2 BapurnienTpuueckue 2 2 Yerupii | O 5 [1-6]
KOOPAUHATHL. [Tonspusie o1poc,
KOOPJMHATEHI. coo01ex
[unmuaapuyeckue Hs TI0
koopauHatel.  Cdepuueckue BOIpoOcCa
KOOPJWHATEHI. M TEMBI,
KOHCIIEKT
, 3aJ1a4u
Ha KP




[IpeoOpa3zoBanne aeKapTOBBIX YcrHbiit 10
KOOpAWHAT pu orpoc,
HapajyIeIbHOM CJIIBUTE€ OCEil. cooO1ieH
[Ipeobpa3oBanue AeKapTOBBIX us 10
KOOpJMHAT TMpH IOBOPOTE BOIIpOCa
OCEH. [TpeoOpaszoBanue M TEMBI,
JIEKapTOBBIX KOOPIUHAT IPH KOHCIIEKT
M3MEHEHUU Hayaja u )
IIOBOPOTE OCEH. peleHue

3azad4,

3aJauu

Ha KP
DNIEMEHTHI BEKTOPHOU YcTHbIN 5 [1-6]
anreOpel. [lonsTHe BekTOpAa. orpoc,
JluHeliHple omepauuud  Haj cooO1ieH
BEKTOPaMHU. [Tonsatne us 110
JIMHENHON 3aBUCUMOCTH BOIIpoOca
BEKTOPOB. JIuneitnbie M TEMBI,
KOMOMHAIMU  JBYX,  Tpex KOHCTIEKT
BEKTOPOB. JIuneitnas , 34191
3aBHCUMOCTh YeThIpex Ha KP
BeKkTOpoB. [loHsTHE Ha3uca.
CkanspHoe mpou3BeieHUE dusnueckuii cMpIca 20 | YcrHbrit 10 | [1-6]
JIBYX BEKTOPOB. CKaJIIPHOT'O IIPOU3BE/ICHUS orpoc,
['eomeTpuueckue u JIByX BEKTOPOB. cooO11eH
anreOpanvecKue CBONCTBA Us TI0
CKaJISIPHOTO IIPOU3BEICHUS. BOIIpOCa
BeipaskeHue ckaasipHOTO M TEMBHI,
IPOMU3BEICHUS B IEKAPTOBBIX KOHCIIEKT
KOOpJMHATaX. , 3aJ1a4u

Ha KP




Bekropnoe MIPOU3BEICHUE
JIBYX BEKTOPOB.
I'eomeTpuyeckue u
anredpandeckue CBOICTBa
BEKTOPHOTO  IMPOU3BE/ICHUSI.
Beipaxenue BEKTOPHOI'O

IPOM3BEACHUS B J€KapTOBBIX
KOOpJMHATaX.

dusnuecKkuii CMBICT
BEKTOPHOTI'O ITPOU3BEICHUS
JIBYX BEKTOPOB

CMmenianHoe IpOU3BeIeHNE [Tnomane napamienorpaMma u 20 | YcrHbi 10 [1-6]
TpeX BEeKTOPOB. Bripaxenue 00BbeM mapaiesienurnea, orpoc,
CMEIIIAaHHOTO TPOU3BEICHHS B CBSI3b C BEKTOPHBIM U coo0IIeH
JIEKapTOBBIX KOOPIMHATAX. CMEIIaHHBIM [TPOU3BEICHUIMHU. usl TI0
JIBOMHOE BEKTOPHOE BOMpoOca
npousseaeHue. JInneitnoe M TEMBI,
IPOCTPAHCTBO. DBKIIUOBO KOHCIICKT
IPOCTPAHCTBO. , 3a]1a91
Ha KP
[IpsMble Ha TUIOCKOCTH U B JIMHUM BTOPOTO MOPSIKA. 20 | YcrHbIi 10 | [1-6]
npocTpaHcTBe.  Paznmuunble OKpYXHOCTb. DJTHUIIC. orpoc,
BUJbl ypaBHEHHH MpPSIMOM. ['unep6omna. [1apaboua. co00111eH
YcnoBus nepeceyeHust usl TI0
npsmMbIX. CKperuBaronmecs BOTIpOCa
npsiMbIE. M TEMBI,
KOHCTIEKT
, 3812491
Ha KP
ITnockocTh U €€ ypaBHEHHUS. [TpeoOpa3oBaHuUs MIOCKOCTH. 21 | YcrHblit 10 [1-6]
orpoc,
cooOrieH
us 1o
BOIpoOcCa

M TEMBI,




KOHCIIEKT
, 38741
ga KP

HUTOI'O 18 18 81 0 | 100

Ipumeuanus:

— Bce BH/IbI y‘-IC6HOI>i pa6OTBI MOT'YT HPpOBOAUTHCA JUCTAHIUOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B nensx peanuzanuy MHAWBUIYATBHOTO TIOX0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBISIONIMX YUSOHBIH MPOIECC 10 MHIUBUAYAIBHON TPACKTOPUH B paMKaXx
WHAWBUAYAIBHOTO pabovero miaHa, U3ydeHne JaHHOW JUCLUIUIMHBI MOXKET OCYIIECTBIISATHCS Yepe3 MHAUBHUIYaIbHbIE KOHCYJIBTAMU MIPENoJaBaTeis O9HO, B 4aChl
KOHCYJIbTallHH, o 3JIEKTPOHHOU oyTe u c HCHOJIb30BaHUEM miathopm JUCTAaHIIMOHHOTO 00yueHus.



6. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B cootBercTBUM ¢ TrOCYIapCTBEHHBIMU OOpa30BaTEIbHBIMU CTaHAAPTAMHU BBICILETO
o0Opa3oBaHus peanu3alys y4eOHOro mpolecca J0/DKHA IPeAyCMaTpuBaTh MPOBEACHUE 3aHATUI
B HMHTEPAKTUBHBIX M aKTHUBHBIX (opmax. Buenpenue >tux Qopm oO0ydeHus — OIHO U3
BaXHEHMIINX HAIIPABJICHUN COBEPIICHCTBOBAHMS IMOATOTOBKHM CTYJEHTOB B COBPEMEHHOM BY3E.
[lenp — moBbimieHUE 3(PPEKTUBHOCTH O0OpPA30BATEIBHOTO TMPOIECCa, TOCTHXKEHHUE BCEMU
00y4aroIUMUCS BBICOKUX Pe3yJIbTaTOB 00y4EHUs.

WutepakTuBHBlE  (OPMBI  TPOBENEHHUS  3aHATHHA  [peanojaraioT  o0ydeHue B
coTpyaHudecTBe. Bece yuacTHuUKM 00pa30BaTeNbHOrO mpolecca (IpernojaBaTellb U CTYACHTHI)
B3aUMOJICHCTBYIOT JApPYr C JpPYroM, OOMEHHBAIOTCS HWH(POpPMAaLUell, COBMECTHO pEIIAIOT
po0aeMbl, MOAETUPYIOT cuTyauuu. CyTh MCIIOJIb30BaHUS aKTUBHBIX MU MHTEPAKTUBHBIX (hOpM
IPOBEICHUSI COCTOMT B TIOTPY)KEHHH CTYJICHTOB B pealibHYI0 aTMocdepy HeI0BOro
COTPYAHMYECTBA 10 Pa3peLICHUI0 IPo0IeM, ONTUMAIbHYIO /Ul BIpaOOTKH HaBBIKOB U KaueCTB
OyIylIero crenuaiicTa.

JUis  pelieHuss BOCHUTATENbHBIX M Y4YeOHBIX 3aJad IpErnoAaBaTeleM MOTryT ObITh
UCTIOJIB30BaHBI CIICAYIONINE HHTEPAKTHBHBIE (POPMBI 00yUEHHUS.

TpaguunoHHbIe JIEKIMH M NPAKTHYECKHEe (CEMHHAPCKHE) 3aHATHUS C UCIIOJIb30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHH.

Jlekuus-quaaor — coaepKaHue MOJAeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLUU.

OnnaiiH-ceMMHAP — Pa3HOBHUIHOCTh BeO-KOH(EpEeHIMH, IPOBEJCHUE OHJIAliH-BCTpEY MU
npe3eHTauuii depe3 HMHTEpHET B peXUME peaabHOro BpeMeHH. Kaxaplii U3 YYaCTHHKOB
HaXOJIUTCsSl Yy CBOEr0 KOMIIbIOTEpa (CpelCTBa CBSI3U), a CBA3b MEXAY HUMH IOJIJEPKHUBAETCS
yepe3 VHTepHET mOCpeACTBOM 3arpyKaeMoro MpUIIOKEHUs, YCTAaHOBJIECHHOIO Ha KOMIIbIOTEpE
Ka)KIOr0 y4aCTHHUKA.

Buneoxondepenuusi — ceanc BuneokoHgepenucssizu (BKC) — 310 TexHomorus
MHTEPaKTUBHOI'O B3aUMOJEHUCTBUS JIBYX M 0oJiee yUaCTHHKOB 00pa30BaTEJILHOrO Ipolecca At
oOMeHa nHpopManueil B pealbHOM PEXHME BPEMEHH.

Buaeo-jiekuus — CHATasi Ha KaMepy COKpallleHHas JIeKIUs, JONOoJHEeHHas (poTorpapusmu
U CX€MaMU, WITIOCTPUPYIOIas 10/1aBaeMblii B JIEKLIUU MaTepUal.

TexHoJIOrUSl 3JeKTPOHHOr0 0O0y4eHMs (peajau3yeTcss NpU IOMOIIM 3JIEKTPOHHOM
oOpazoBarenbHoil cpenpl COI'Y mnpu wucnoss3oBanum pecypcoB OBC, mnpu mnposeneHuun
aBTOMATH3UPOBAHHOTO TECTUPOBAHUSA U T. [1.).

TBopueckoe 3ajaHue COCTaBIsET coJiep:KaHue (OCHOBY) JIFOOON MHTEPAKTUBHOM (HOPMBI
OpOBEIEHUS  3aHATHA. BbimonHeHwe  TBOpyeckMX  3aJaHMi  TpeOyeT OT  CTy/AeHTa
BOCIPOM3BEICHUS TIOJTYy4eHHON paHee nH(popMaluu B GopMe, OlpeiesieMoi IpernojaBaTesieM U
TpeOyroleil TBopueckoro mojaxoxa: 1) moabopka NPUMEPOB M3 MpakTHKH; 2) moadopka
MaTepuala o ornpeieIeHHoN npobieme;

IIy6simuHas npe3eHTALUs NMPOeKTA - caMblil 3 PeKTUBHBIN croco0 AOHECEHUs BaKHOU
uH(popMaluu NpU MyOJUYHBIX BbICTyIUIEHUsAX. Craiia-npe3eHTalnuu Mo3BONSIIOT 3G(EKTHO U
HarJIs1IHO MPEJCTaBUTh COAEP KaHUE, BBIIEIUTh U IPOUIUTIOCTPUPOBATH COOOIIEHHE.

NuTepakTHBHAsA JIeKIUsl TNPEACTaBIseT COOOM BBICTYIUIEHME IpENojaBareisl Nepes
ayJUTOpUN CTYJEHTOB C MpPUMEHEHHEM CJIEIYIOIUX HWHTEPAKTUBHBIX (opM o0OyueHus:
1. ynpaBnsemas nuckyccust wim 6ecena; 2. JEMOHCTpALUs CIaiioB Wi yuyeOHBIX (HIBMOB; 3.
MO3TrOBOH IITYpM; 4. MOTHBAIIMOHHAS PEYb U JIp.

Pa3paboTka npoekTa Mo3BossieT y4aCTHUKAM MBICIIEHHO BBIWTH 3a MpPEJENbl ayJUTOPUHI
U COCTaBUTh MPOEKT CBOUX JEHCTBUH 1O 00CyXZaeMOMY BOINpPOCY YYacCTHUKH MOTYT
o0paTUTbCsl 3a KOHCYJIbTallMeH, JOIMOJHUTENBHON JHUTEpaTypod B CHEIHATIW3UPOBAHHbBIE
yupexaeHus, OMOINOTEKH U T.JI.

IIpodsiemHOe 00y4eHMe- TOMCK OTBETOB Ha BOIPOCHI 110 TEME.



Ne/ | Tema Bun zanstusas | Kosiuu | AxtuBHbIe (popMbl | UHTEPpAKTHUBHBI
n €CTBO ¢ (popmbl
4acoB

1. | bapuuentpuueck | JlekunoHHoe, 4 Joxnan HNHurepakTuBHAs
ye KOOPIMHATBHI. | IPAKTUYECKOE JEKLUSA C
ITomnsipusle [IPUMEHEHUEM
KOOpJMHATBHI. BUJIEO- U
[Munusapuuecku ayJoMarepuao
€ KOOpIMHATHI. B
Cdepuueckue
KOOpJMHATBHI.

2. | Ilpsimbie Ha | JIeknuoHHoE, 4 Huanor HNHurepakTuBHAs
IUIOCKOCTM M B | IPAKTUYECKOE JEeKLus,
IIPOCTPAHCTBE. o0cyXIeHne
Pasznmnunsie CJIO’KHBIX U
BU/Ibl YpaBHEHUN JMCKYCCHUOHHBIX
IIPSIMOH. BOIIPOCOB U
VYcnosus poosem
[IEPECEUCHUS
HPSIMBIX.

CxpeluBaroiime
Csl IpsIMbIE.
Hroro 8

7. YueOHO-MeToauYecKoe odecnevyeHne caMoCTOATeIbHOI padoThl

CamocTtosTenbHas paboTa o0y4yarouxcs SBISETCS OJHUM M3 BUIOB YU4E€OHBIX 3aHSATHH.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CUCTEMAaTHU3alM1 U 3aKPEIUICHUs MTOJIyYEHHBIX TEOPETUUECKNX 3HAHUM U MPAaKTHYECKUX
YMEHMH 00y4aromuxcsi CTYJAEHTOB;

— yriyOJaeHHs U paclIMPEeHUsl TEOPETUUECKUX 3HAHUM;

— (opMupoBaHHs YMEHUH HCIONb30BaTh HOPMATUBHYIO, IPAaBOBYIO, CIIPaBOYHYIO
JIOKYMEHTAIMIO U CIELHMAIbHYIO JTUTEPATYPY;

- (OpPMHUPOBAHHS CaMOCTOSITEIBHOCTH MBIIIJIEHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

— pa3BUTHUS UCCIIEIOBATEIbCKUX YMEHU.

K Bumam camocTosTenbHOW pabOThl NpU HM3YyYEHUH IJAaHHOM JUCIUIUIMHBI OTHOCHTCS:
HalucaHMe J0KJIal0B, 3CCE, TOATOTOBKA MPE3EHTALUI, CAMOCTOATEIbHOE U3YyUEHHE JINTEPATYPHI
0 TEeME M COCTaBJIEHHWE I10 HEH KOHCIEKTOB, paboTa CO CHpPAaBOYHBIMU MaTepHallaMu
(TEpMHUHOJIOTUYECKUMHU U UHBIMU CIIOBAPSIMH, SHIUKIIONEAUSIMHU) U T.JI.

Tembl 1 (hopMbI BHEAYTUTOPHOM CaMOCTOSATENBHON pabOThl, €€ TPYIOEMKOCTh COAepKaTCS
B pazzaene 5, Tabm. 5.1.

MeTtoauueckue peKOMEeHIalluy 0 JUCIUIUINHE PUIaraloTcs.

8. OneHoYHbIE CPeaCTBA I TEKYLIEro KOHTPOJIsSl YCIIeBAEMOCTH,
PYOE/KHOMH ATTECTAMHM M MPOMEKYTOYHOH ATTECTAIMH 10 MTOraM OCBOCHHUS
AU CIHUIIIIMHbI

Pabouas mporpamma MpeaycMaTpuBaeT MPOBEJICHUE JIEKIIMOHHBIX "
MPAKTUYECKUX3aHATUHN, a TAKXKe CIEAYIONUe BUBI pabOT: CaMOCTOSTENbHYIO pabOTy CTY/IC€HTOB




[0 TOATOTOBKE YCTHBIX COOOILICHWH, HANMCAHUIO JIOKJIAZO0B, IMOJTOTOBKY IpEe3eHTAluil u
00CyX/IeHUH 110 TeMaM JUCLMIUIMHBI - pab0Ty B aKTUBHON M HHTEPAKTUBHON (OpMax.

Pabouas nporpamma npeanoaraet TEKyIUi 1 IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH.

Texywuii KOHMPOL — 3TO HENPEPBIBHO OCYILECTBISAEMbII MOHUTOPUHT YPOBHS YCBOCHUS
3HaHUH U (OPMHUPOBAHMS YMEHHH W HABBHIKOB B TEUEHHE CeMecTpa WiIM y4eOHOro roja.
Texymuii KOHTPOJIb 3HAHUM, YMEHUH U HaBBIKOB CTYIEHTOB OCYIIECTBIISIETCS B XO/€ y4EOHBIX
(ayAMTOpHBIX) 3aHATHM, NPOBOAMMBIX M0 pacnucaHuo. dopmamMu TEKyIEro KOHTPOJISL
BBICTYNAIOT OMNPOCHI HA 3aHATUAXC LEJIbI0 IMPOBEPKM HAIU4YMs 3HAHUH, HEOOXOIUMBIX IS
YCBOEHUSI HOBOTO MaTepHaa WiU Ul BBIICHEHUS CTEIICHU YCBOCHMSI U3JI0KEHHOIO Marepuania.

Pybescnviii Konmpons OCYIIECTBIAETCS N0 OKOHYaHMM W3YYEHHUsl Marepuaja MOAYNs B
3apaHee YCTaHOBJECHHOE BpeMs. PyOeXHbBI KOHTPOJb MPOBOJHUTCS C LEIBbIO ONpEACTICHUS
KayecTBa yCBOEHHMs Marepuaiga y4deOHOro Moayis B ILieJoM. B TedeHume cemectpa Takue
KOHTPOJIbHBIE MEPOIIPUATHUS TIPOBOATCS 1O TPaUKYy.

KonTpoabHble 3a1anusi (1eMoBepcuM) /sl OLEeHKH 3HAHWIl, YMeHMii, HABBIKOB M

(mi1M) ombITAa JAEATEJIbHOCTH, XaPAKTEePU3YIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHI U B

npouecce 0OCBOeHHs 00pPa30BaTEJIbHOI IPOrpaMMBbl

1. Tansl koopauHathl Bepiud mupamuasl A(-1; 2; 4), B(1; -4; -2), C(3; 4; -3), D(2; 7; 1).

ITocTponts ee B 1ekapToBOM cucTteMe KoopauHar. Hantu

1) KoOpaUHATHI, IJTUHBI ¥ HAIIPABJISIOIINE KOCHHYCHI BEKTOPOB BCuBD;

2) yron Mexay 3TUMHU BEKTOPAMH;
3) BEKTOpHOE NMPOU3BEICHUE 3TUX BEKTOPOB;

4) muromanp rpanu BCD;

5) o6bem mupamuasr ABCD.

7. JlaHo ypaBHeHHE npsiMoii Buna (p; — p3)x + p,yY — p1p2 = 0. Heobxomaumo:

l)mocTpouTh JaHHYIO MPSAMYIO;

2) mpoBepuTh, puHALIEKAT Jiu ToUkH A(p, + 1; p1 — p3), B(p2; p3), C(p3; p1p2) TpSIMOi;

3) cocTaBUTH AJIs1 TAaHHOM MPSIMOW ypaBHEHHUE C YIIIOBBIM KO3 PHUIHEHTOM;

4) HaliTu ypaBHEHHE NMPSAMOI npoxoadiieil uepe3 Touxy M(3;-1) napannenbHO JaHHOHN MPSMOIi;

5)HaliTH ypaBHEHHE MPSAMOU, poxozsien yepe3 Touky N(2; 5) nepneHIuKynsipHO TaHHOM
IIPSAMON;

6) Haiitu paccrosinue ot Touek O(0; 0), K(3; 4) no nanHoii npsmoii;

7) onipeieIUTh B3aMMHOE PaclojIoKEeHUe TaHHOM npsAMoii ¢ mpsimoit 6x + 4y — p1p, =0

2. Jlnst nockocTH X + yV2 + z — 10 = 0 BBIHCIHTH YITIHI 0, B, Y, 06pa3yeMble HOPMAIBIO C

OCSIMHM KOOPJIMHAT U PaccTOSIHUE p OT Hadyajla KOOpAUHAT

Kputepuu oniennBanus npeacrapieHsl B Tadbaune 8.1.
IIpuMepbI TeCTOBBIX 3aJaHUI 10 TUCHUTIHHE:

Omnpenenuts Benmuuuny AB u muny |AB| otpeska, 3anannoro Toukamu A(3) u B(11)
+AB = 8,|AB| =8

-AB = —8,|AB| =8

-AB = —8,|AB| = -8

Ompenenuts Benuuuny AB u mmHy |AB| otpeska, 3amannoro toukamu A(5) u B(2)
+AB = —3,|AB| =3

-AB = 8,|AB| =8

+AB = 3,|AB| =3



Omnpenenuts Benuuuny AB u muny |AB| otpeska, 3agannoro Toukamu A(—1) u B(3)
+AB = 4,|AB| =4

-AB = —4,|AB| =4

-AB = —4,|AB| = -4

Omnpenenuts Benmuuuny AB u muny |AB| otpeska, 3agannoro Toukamu A(—5) u B(—3)
+AB = 2,|AB| =2
-AB = 4,|AB| = 4

AB = -2,|AB| =2

Onpenenuth, B KAKMX YETBEPTAX MOXKET OBITH pacmonoxeHa ToukaM (x; y), ecimm xy > 0
+B nepBoii u TpeThel

Bo BTOpO#

B uerBepToit

OnpenenuTth, B KAKMX YETBEPTAX MOXKET OBITH pacmonoxena toukaM (x; y), ecim xy < 0
+Bo BTOpO# M 4eTBEPTON

B Tpetben

B nepsoii

Onpenenuthb, B KAKMX YETBEPTAX MOXKET OBITH pacmoioxeHa ToukaM (x;y),eciux —y =0
+B nepBoii 1 TpeThe

B nepBoii u BTOpOii

B tpetbeit u yeTBepTOi

Onpenenuth, B KAKUX YETBEPTAX MOXKET OBITH pacmoioxeHa ToukaM (x;y),ecmmx +y =0
+Bo BTOpO# U 4eTBEPTON

B nepgoit

B tperseit

Hanwt Touku: 4 (4; 3;5), B(—3; 2; 1), C (2; —3; 0) u D (0; 0; —3). HaiiTi KoOpIuHATHI KX
HPOEKIMH Ha MI0CKOCTh Oxy

+(4,3;0), (-3;2,0), (2, —3; 0), (0; 0; 0)
(-4;3;0), (-3; 2; 0), (-2; —3; 0), (0; 0; 0)
(4,-3;0), (-3;-2;0), (2, —3; 0), (0; 0; 0)

Hanst Touknu: A (1; —2; — 3), B (2; —3;0), C (3; 1; —9), D (— 1; 1; — 12). Beruncaurs
paccrosiaue mexnay: 1) A uC;2)BuD; 3) CuD

+7,13,5

1,2, 7

1,3,6

Berancnute pacctosiHue ot Havana koopauHat O 1o Touku A(4; -2; -4)
+6

7

12

Bbruncnuts paccrosinue ot Havana koopauHat O o Touku B(-4; 12; 6)
+14

10

12



Boraucnuth paccrostaue ot Havana koopauHat O go touku C(12; -4; 3)
+13

10

45

Borancnuth paccrosiHue ot Hadana koopauHat O go touku A(12; 16; -15)
+25

20

30

Haiitu koopauHaThI MpoeKnuii Ha ock abcruce Touek A(2; -3), B(3; -1), C(-5; 1);
+(2;0), (3;0), (-5; 0)
(-2;0), (-3, 0), (-5; 0)
(2;0), (-3;0), (-5, 0)

Haiitu koopanHaThl mpoekuuii Ha ock adciuce Touek D(-3; -2), E(-5; -1), C(-5; 1);
+(-3; 0), (-5; 0), (-5; 0)

(-2;0), (-3; 0), (-5; 0)

(2;0),(-3;0), (-5, 0)

Haiiti KoOpaMHAT MPOEKIHiA Ha 0Ch OpauHAT Touek A(-3; 2), B(-5; 1), C(3; -2)
+(O1 2)1 (0, 1)’ (0’ '2)
(01 '2)! (01 1)1 (O, -2)
(01 2)1 (0, '1)1 (O’ '2)

Haiitu koopauHaT npoekiii Ha ock opauHat Touek A(-1; 1), B(-6; -2), C(3; -2)
+(01 1)! (O, '2)! (0! -2)

(01 '2)’ (01 1)1 (O’ '2)

(01 2)1 (01 '1)1 (O, '2)

HaiiTi koopMHATBI TOUEK, CHMMETPUYHBIX OTHOCUTENBHO ocH abciuce Toukam A(2; 3), B(-3;
2), C(-1; -1)

+(21 '3)! ('31 '2)! ('11 1)

(21 '3)! ('3’ '2)! ('1’ 0)

HaiiTi koopMHATBI TOUEK, CHMMETPUYHBIX OTHOCUTENBHO ocH adciuce Toukam A(-3; -5), B(-4;
6), C(a; b)

+('3; 5)! ('41 '6)! (a’ 'b)

(21 3)1 ('31 '2)1 ('a; b)

(21 '3)! ('3’ '2)! ('1’ 0)

Haiitu KoopAMHATHI TOUYEK, CHMMETPUYHBIX OTHOCUTENHHO OcH abciuce Toukam A(-1; -5), B(-2;
6), C(a; b)

+(-1; 5), (-2; -6), (a; -b)

(11 5)1 ('21 '6)! ('a; b)

(2;-3), (-:3;-2), (-1, 0)

Haiitu KoopAMHATHI TOYEK, CHMMETPUYHBIX OTHOCHTEIHHO OCH adciuce Toukam A(-3; -5), B(-4;
6), C(a; b)
+(-3; 5), (-4; -6), (a; -b)



(2:3), (-3;-2), (-a; b)
(27 '3)! ('3: '2)! ('l: 0)

Haiiti KoOpAMHATHI TOYEK, CAMMETPHUYHBIX OTHOCUTEIIBHO OcH abcimce Toukam A(1; -5), B(10;
6), C(a; b)

+(17 5)! (101 '6)! (a1 'b)

(2;3), (-3, -2), (-a; b)

(27 '3)! (-3’ '2)! (-1’ 0)

Haiitu koopaAMHATHI TOYEK, CAMMETPHYHBIX OTHOCUTEIIBHO OCH opAauHaT Toukam A(-1; 2), B(3; -
1), C(-1; -1)

+(1;2), (-3;-1), (1; -1)

(1;-2), (-3;-1), (-1; -1)

Haiitu koopaAMHATHI TOYEK, CAMMETPHUYHBIX OTHOCUTEIIBHO OCH opAuHaT Toukam A(-2; 5), B(3; -
5), C(a; b)

+(2;5), (-3;-5), (-a; b)

(11 2)1 ('31 5)1 (a1 'b)

Haiiti KoopiMHATBI TOYEK, CHMMETPUYHBIX OTHOCHTEIBLHO OCH opauHaT Toukam A(-2; -5), B(3;
-1), C(a; b)

+(2; -5), (-3; -1), (-a; b)

(11 2)1 ('31 5)1 (a1 'b)

Haiiti KoOpAMHATHI TOYEK, CAMMETPUYHBIX OTHOCHTEIIBHO OCH opaArHAT ToukaM A(-2; 1), B(3;
2), C(a; b)

+(2; 1), (-3; 2), (-a; b)

(1;2), (-3;5), (a; -b)

(1,2, (-3;-1), (1;-1)

HaiiTi KOOpAUHATBI TOYEK, CHMMETPUYHBIX OTHOCHTEIHLHO OCH opanHaT Toukam A(-2; -6), B(3;
-1), C(a; b)

+(2;-6), (-3; -1), (-a; b)

(11 2)1 ('31 5)1 (a1 'b)

Haiitu KOOPAUHATBI TOUCK, CHMMETPUYHBIX OTHOCUTCIIbHO Ha4Yajla KOOPAUHAT TOYKaAM A(3, 3),
B(2; -4), C(-2; 1)

+('3; '3)1 ('2’ 4)! (21 '1)

(_31 '3)1 ('2, 4)’ ('2, '1)

(-3;-0), (-2;0), (2 -1)

Haiitu KOOPAUHATBI TOYCK, CUMMCETPUYHLIX OTHOCUTCIIbHO Ha4YaJIa KOOPAWHAT TOYKaM A(S, '3),
B(-5; -4), C(a; b)

+(-5; 3), (5; 4), (-a; -b)

(_51 3)! (‘5, 4)! ('a; b)

('51 3)! (51 '4)! (a’ 'b)

Hanbl Touku A (1; -2; -3), B (2; -3; 0). Beruucautb paccrosinue mexay A u B.



+7
2
3

Hanbl Touku A (2; -3; 0), B (-1; 1; -12). Beraucnuts paccrosiHue Mexay A u B.
+13

10

12

Hanbl Touku A (3; 1; -9), B (-1; 1; -12). Beruuciuts paccrosiHue Mexay A u B.
+5

54

6

Ha ocu abcuricc HaiTH TOYKY, pacCTOSTHUE OT KOTOpoi 10 Touku A(-3; 4; 8) paBHO 12.
+(5; 0; 0) u (-11; 0; 0)

(25; 0; 0)

(121; 0; 0)

Ha ocu opiuHat HailTH TOYKY, paBHOyAaeHHYto oT Touek A(1; -3; 7) u B(5; 7; -5)
+(0; 2; 0)

(0; 1; 0)

(0; 6; 0)

ITomaroc HOHHpHOﬁ CHUCTCMbI KOOPpAMNHAT COBIAAACT C HAYAJIOM ACKAPTOBBIX MIPAMOYTOJIBbHBIX
KOOpJAuWHAT,a MoJrsipHad OCb COBIIAAACT C HAYaJIOM JACKAPTOBBIX MPAMOYTOJIbHBIX KOOPAWHAT, a
IMoJIsIpHasA OCb COBIIAAACT C MOJI0XKUTEIbHOM IMOJIyOCBhIO a6cuncc. B ,HeKapTOBOﬁ HpHMOYFOHBHOﬁ

cucTeMe KoopauHar ganbl Toukn A (0; 5), B(-3; 0), C(v/3; 1). Onpenenuts nonspHble
KOOPJIMHATHI 3TUX TOYECK.

+A(5;5), BG; m), C(2; %)
A(-5;2), BG3; m), C(2; )
A(5;5), B(-3; 1), C(2; )

Haiitu opt BekTopa a = {3; 4; —12}

3 4 12
ein T

(3;—4; —12}

{—3; —4; —12}

BexTops! @ 1 boGpasytor yron ¢ = 60°, npuuewm |@| = 5, |b| = 8. Onpenenuts |a + b|
+v129

10

12

BekTopsl @ u b 06pasyior yron ¢ = 60°, npuuem |al = 5, |l_)| = 8. Onpenenutsb |d - E|

+7

8

10

OnpenenuTth yriaoBod Ko3QGUIMeHT k u 0Tpe30K b, oTcekaeMblii Ha ocu Oy ISt IPsAMOi 2X +
3y—6=0

tk=-2,b=2



-k=5b=3
k=5 b=2
Onpenenutsd yriaoBoi kodpduiueHT k 1 oTpe3ok b, orcekaemblii Ha ocu Oy uist IPsAMOi 5x +
3y+2=0
+k=-2,p=-2
k=5 32) =3 ’
=5 b=
Meroauka ¢popMupOBaHHS Pe3yabTHPYIOLIEH OLEHKHU
Tab6aunna 8.1
Jra | ®opma Kpurtepnu onennBanus (IpOUeHT 0T MAKCHMAJIBHOI'O KOJI-Ba 0aJ1710B)
n KOHTPO.JI51 86-100 % 71-85% 60-70% Menee 60%
1. Texywuii konmponv (max 25 6annos 3a 1 mooynv)
7-8 GamnoB 6—7 G6amnoB 4-5 GannoB 0-3 Gannos
ITocemenue | CTyneHT MOCETHI CTyaeHT moceTHi CryaeHT moceTu CryIeHT moceTHI
3aHATHI 6onee 85% 3ansaruit | 71-85% 3ansTuii 56-70% 3aHsTHii MeHee 56% 3aHsATHI
(max 8 6.)
9-10 6amnoB 7—8 bannos 6—7 GanwoB 0-5 Gannos
Texymas CTyaeHT aKkTHBHO CTyaeHT akTHBHO CryneHr CryneHt
pabora B paboTtaer Ha paboTtaer Ha HEI0CTaTOYHO HEI0CTaTOYHO
TEUeHHe 3aHATHSAX, 3aHATHAX, XOPOILO aKTHBHO paboTaeT aKTUBHO paboTaeT Ha
MOJIyJIs IIPEBOCXOTHO BBINOJHACT 33JaHUs | Ha 3aHATHAX, 3aHATHAX,
(max 100.) BBINIOJTHACT BCE IIPENoAaBaTEs. YIIOBJIETBOPHUTEIBHO | HEYAOBIECTBOPUTEIHH
3a7aHus BBINOJHSACT 33JaHUsI | O BBHIIIOJHSET
MIPEnoAaBaTeIs. MIPENoaAaBaTEeNsL. 3aJaHus
MIPENoAaBaTEsL.
3/2 6amna 2 Gamra 1 Gamn 0 6amToB
Hoxmnan, TeMa NoJIHOCTBIO Tema B OCHOBHOM Tema yacTU4HO Tema He packpbITa.
Npe3eHTalMsl | pacKpbITa. packpsbiTa. XopoIee | pacKpbITa. HeynoBierBoputens
(max 36.) / IIpeBocxonHOE BJIaJICHUE Y IOBIETBOPUTENBH | HOE BIaJCHHE
OTIOPHBIi BJIaJICHUE MaTepHajIoM. o€ BJIaJICHHUE MaTepHaJIoM.
KOHCIIEKT MAaTEepHaJIOM. CpenHnii ypoBeHb MaTepHUaIoM. Henocrarounslii
(max 20.) Bsicokuil ypoBeHb camocrosTeNbHOCTH, | Huskuil ypoBeHb YPOBEHb
CaMOCTOSATENIBHOCTH, | JIOTHYHOCTH, CaMOCTOSITENIbHOCTH, | CAMOCTOSITEIILHOCTH,
JIOTHYHOCTH, apryMEHTHPOBAHHOC | JIOTUYHOCTH, JIOTUYHOCTH,
apryMEHTHPOBAHHOC | TH. XOpOIIMI CTHIb | apryMEHTHPOBAHHOC | apryMEHTHPOBAHHOCT
TU. [IpeBOCXOAHBIA | M3JIOKEHUS. TH. H.
CTHJIIb U3JIOKEHHS. YnosnerBopuresnsH | HeynosnerBopurens
bl CTUIIb HBIA CTUIb
H3JI0KEHHUS. H3JI0KEHHUS.
2. Pybexcnvii koumponw (256. 3a 1 mooynv)
22-25 Ganmos 18-21 Gamn 14-17 6annos 0-13 6ammoB
Konrponsna | IlpaBusibHO [IpaBunbHO 3ananus 3a/iaHus BBIIOJIHEHbI
g paboTta BBINIOJIHEHBI BCE BBITIOJTHEHA BBITIOJIHEHBI O0JIee MeHee 4eM
3aaHuA. OonpIIas 9acTh 4YeM HaIloJOBHHY. HAaroJIOBUHY.
IIponeMoncTpupoBa | 3aaHUi. IIpucyrcrByroT IIponemoncTpupoBan
H BBICOKHIi ypoBeHb | IIpucyTcTBytoT CepbE3HBIC OMIMOKU. | HEYIIOBJIETBOPHUTEIbH
BJIAJICHUS HE3HAYHUTENIbHbIC [TponeMOHCTPUPOBA | bIlf YPOBEHB
MaTepuaoM. OIINOKH. H BIIaJICHUS
[MposiBnens [IponemoHCTpUpPOBa | yIOBJIETBOPUTENBH | MaTrepuaoM.
IIPEBOCXO/IHBIE H XOPOIIUH yPOBEHb | BI YpOBEHb [posiBnensr
CHOCOOHOCTH BIIAaJICHUS BIIaJICHUS HeJI0CTaTOYHbIe
NIPUMEHSATH 3HAHHUS | MaTEepHaJIOM. MaTepHaJIoM. CIIOCOOHOCTH
U YMEHHUS K [MposiBnens [IposiBneHbI HU3KKE | MPUMEHSTH 3HAHUS U
BBITIOJTHEHHIO cpenHue CIIOCOOHOCTH yMEHHS K
KOHKPETHBIX CIOCOOHOCTH MIPUMEHSITh 3HAHHS BBITIOJIHEHHIO




3aJaHUH. NIPUMEHSATH 3HAHHUSL | U YMEHUS K KOHKPETHBIX
1 YMEHHUS K BBIITOJTHEHHIO 3a7jaHUM.
BBIITOJTHEHHIO KOHKPETHBIX
KOHKPETHBIX 3a/1aHul.
3aJaHHH.
3. Umoeo8vlii KOHMPOb NO OUCYUNTIUHE
43-50 Gamnos 3642 Gamna 28-35 Gannos 0-27 6annoB

DK3aMeH/3a4
er

JlaH MOJTHBIH,
Pa3BEPHYTHIN OTBET
Ha IIOCTaBJIEHHBIN
Bonpoc. OTBer
(dbopmynupyetcs B
TEpPMHUHAX HAYKH,
U3T0XKEH
JUTEPATYPHBIM
SI3BIKOM, JIOTHUEH,
JI0Ka3aTeIieH,
JEMOHCTPHPYET
aBTOPCKYIO
TIO3UIIHIO CTYZICHTA.

JlaH MOJIHBIA OTBET
Ha TIOCTaBJICHHBIN
BOTIPOC, TIOKa3aHO
YMEHHE BBIICIUTh
CYILECTBEHHBIE U
HECYIIECTBEHHBIC
MIPU3HAKH,
MIPUYUHHO-
CIICJICTBCHHEIC
cBsa3u. Ho
JOITYTIICHBI
He3HAYUTCIIbHBIC
OIIINOKH,
HCTIpaBJICHHBIC
CTYJIEHTOM C
TIOMOIIIBIO
«HABOOSIIUX)>
BOIIPOCOB
TpenoaBaTes.

Jla" HegJOCTaTOIHO
TOJTHBIN OTBET.
CryneHr He
crocobeH
CaMOCTOSITEIHHO
BBIIEJIUTH
CYIIIECTBECHHBIC U
HECYIIIECTBCHHEIC
MIPU3HAKH U
MIPUIHHHO-
CIIEJICTBEHHEIE
cBs3u. PeueBoe
odopmicHIEe
TpeOyeT MOIpaBoK,
KOPPEKIIHY.

He nonyueHs! oTBETHI
110 0a30BBIM
BOIIpOCaM
TUCHMIIAHEI WA
JIaH HEIOJIHBINA OTBET
Y IONYIIEHBI TpyObIe
omn6oku. Peun
HErpaMoTHas.
Yrounsioniue
BOIIPOCHI
NpenoaaBaTelis He
NPUBOJAT K
KOPPEKLUH OTBETA
CTyJIEHTa HE TOJILKO
Ha TIOCTaBJICHHBIN
BOIPOC, HO U Ha
JIPYTHE BOMPOCHI
IOUCUMIIIMHBI.

N o g s~ w

8.
9.

CrTyneHThl, OJIyYUBIIUE B X0/1€ TEKYILEro U pyoekHOro KoHTpoJs 56-100 6anos,
ABTOMAaTUYECKHU MOIYYaAIT «3a4€T» WIM COOTBETCTBYIOLIYIO IIKAJIE HK3aMEHALMOHHYIO OLICHKY.
PesynpTHpyromnias oneHka cKiaapBaeTcs mo cootBeTcTByromei bPC gpopmyie.

BOI[pOCbI K 3K3aMEHY

I[eKapTOBa U TIOoJIsIpHasd CUCTEMAa KOOpAMHAT TOYCK Ha prlMOfI, IIIIOCKOCTH n B

IPOCTPAHCTBE.

Bekrop. JIuneitnas koMOuHAaIIMS BEKTOPOB, JIMHEHHO 3aBUCHMas (HE3aBUCHUMAs) CHCTEMa

BCKTOPOB. I[J'II/IHa BCKTOpA.

CkansipHOE yMHOXEHHE BEeKTOpoB. CBolicTBa.

BexTopHoe ymHOXkeHHE BeKTOpoB. CBOMCTBA.

CMmemranHoe IMPOU3BCACHUC 3-x BCKTOPOB.

FGOMeTpI/ILIeCKI/Ie CBOMCTBa BCKTOPHOI'O U CMCIIAHHOT'O IPOU3BCICHUU.

IIpsiMble Ha IUIOCKOCTHM M B NPOCTPAHCTBE. Pas3inuHble BUIBI YPAaBHEHUW IPSMOM.

VYcenoBus nepecedenns npsMbIix. CKpemnBarOnIecs IpsiMbIe.

Bzaumnoe PACIIOJIOKCHUC TIPAMBIX.

IInockocTh U ee YpaBHCHMU.

10. B3auMHO€ pacnoo)eHHe TUIOCKOCTEH.

11. BzaumHoOe€ pacnosnokeHHne MPsIMbIX U IMJI0CKOCTEH.




12. Tlpocreiimue 3a7a4i aHATUTHYCCKON T€OMETPHH: PACCTOSTHUE MEXKTY JBYMsI TOYKAMU;

ACJICHUEC OTPC3KOB B JAHHOM OTHOHMICHUH, TIJIOIAAb TPCYTrOJIbHUKA.

13. [IpeoOpa3oBaHue AeKapTOBBIX KOOPIAMHAT MIPH MMapaljieIbHOM CIIBUTE OCEH.

14. TIpeo6pa3oBaHue AeKapPTOBBIX KOOPIAMHAT MIPHU IOBOPOTE OCEH.

15. [IpeoOpazoBaHue JeKapTOBBIX KOOPAUHAT IIPH U3MEHEHUH Havalla ¥ IIOBOPOTE OCeil.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIIETEHIMI HA PA3JIMYHBIX ITANAX UX
(¢opmMupoBaHus, onucaHue MIKAJI OLlEHUBAHUSA

YpoBeHb c(hOpMUPOBAHHOCTH KOMIIETEHIUIA

«MUHUMAJbHBII
YPOBEHb
He JIOCTUTHYT»
(Menee 60 0a110B)

«MuHHUMAJIbHBIA
YPOBEHb)»
(60-70 6ansoB)

«Cpennuii ypoBeHb»
(71-85 6as10B)

«BbICOKHIT yPOBEHDb)
(86-100 6an10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanvi. cpopmuposativl. chopmuposatibi. cpopmuposanivl.
3HaHuA  OTCYTCTBYIOT, | CchopMupOBaHEI 3HaHus oOmmmpHbIe, | 3HAHUS TBEpAbIE,
YMEHHUS W HaBBIKH He | 0a30BbIE CTPYKTYpPHBI | CHCTEMHBIE. apryMeHTUPOBaHHbBIE,
c(hOpMHUPOBAHBI. 3HAHUU. YmMenus HOCST | BCECTOPOHHUE.
YMenus pparMeHTapHbI | PeNpPOAYKTHUBHBIH YMenus YCIIEITHO
u HOCAT | Xapakrep, MIPUMEHSIOTCSA K
PENpPOAYKTUBHBIN MIPUMEHSIOTCA K | pEIIeHHUIO KaK TUITOBBIX,
XapakTep. PELIEHUI0 TUIOBBIX | TAK M HECTaHAAPTHBIX
HdeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KHAN ypoBeHb | JleMOHCTpupyeTcs JemMoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHMI
MIPAKTUYECKOTO HABBIKA. | CAMOCTOSITEIbHOCTH YPOBEHBCAMOCTOSATENBH
YCTOHYUBOTO OCTH, BBICOKAsI
MPAKTHYECKOTO HAaBbIKA. | aJIallTUBHOCTh
IIPAKTUYECKOr0 HAaBbIKA
Onucanue KpuTepHeB OLeHHBAHUSA
Oo0yuatomuiics Oo6yuaromuiics Oobyuarommuiics OoOyuatommiicst
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JEMOHCTPHPYET:
- CYILLIECTBEHHBIE | - 3HAaHUA | - 3HAaHUE W NTOHMMaHUE | - riry0oKwue,
npobensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIMPOCOB | BCECTOPOHHHUE u
yueOHOro MaTepHaia; MaTepuana; KOHTPOJINPYEMOTO apryMeHTUPOBaHHbBIC
- JOMYCKAIOTCS | - HETOJIHbIE OTBETHl Ha | 0O0beMa NPOrPAaMMHOIO | 3HAHHS HPOTPAMMHOIO
MPUHLIMITHAbHBIE OCHOBHBIE BOTIPOCHI, | MaTepuana; MaTepuana;
OmMOKM TIpH OTBETE Ha | OIMOKM B  OTBETE, | - TBEpAble  3HAHWS | - TOJHOE IOHMMAaHHE
OCHOBHBIE BOIIPOCHI, | HEJOCTATOYHOE TEOPETUYECKOTO CYILITHOCTH u
OTCYTCTBYET 3HAaHHE W | IOHMMaHHE CYIIHOCTH | MaTepHuasa. B3aMMOCBSI3U
MOHUMAaHHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMBIX
TIOHATUHN M KaTeTOpUil; | -  HEYBEpEHHBbIE U | YCTAaHABIUBATh U | IPOIIECCOB M SIBIECHHUH,




-HCTIOHNMAaHUE HETOYHBIC OTBETHl Ha | OOBSICHSITH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEITbHBIE MPaKTUKA H TEOPHH, | OCHOBHBIX TIOHATHI B
JTOTIOJTHUTETBHBIX BOIIPOCHI; BBISIBJISTh pamMKax 00CYXIaeMBbIX
BOIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTUBOPEUHS, 3aJlaHui;
3aTaHWH; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI ul|- CITOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMEHOBAHHOM TEHACHIINN Pa3BUTHUS; yCTaHaBIUBAaTh u
BBITIOJTHSITh IPOrpaMMOi - MIPaBUJILHBIC U | OOBACHSTH CBSI3b
MPAKTUYECKUE 3aJaHUs, | JUCIUIUINHBI, KOHKPETHEIE, 0e3 | IpaKkTUKK U TCOPHUU;
MpeTyCMOTPEHHBIE - ymeHue 0e3 TPYyOBIX | TpyOBIX OmmooK, | - JIOTUIECKH
POrpaMMOit OIO0K peuiaTh | OTBETHI Ha | TIOCJEIOBATEIbHbIE,
JUCITUILTUHBL; MPAKTUYCCKUE 3aJ[aHus, | TOCTABICHHEIC COJICPIKATEIILHEIE,
- OTCYTCTBHE | KOTOpHIE ClIeZlyeT | BOIIPOCHI; KOHKpETHBIE u
TOTOBHOCTH BBITIOJTHUTb. - YMEHHEe  pemaTh | HCYEePIBIBAIOIINE
(cocobOHOCTH) K MPaKTUYECKUE 3aJlaHus, | OTBETHI HA BCE 3a/IaHUS,
MUCKYCCHH W HHU3KYIO KOTOpBIE cienyer | a TaKxe
CTETIeHh KOHTaKTHOCTH. BEITIOJTHUTE; JIOTIOJTHUTENNbHBIE
- BJAJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATYPOH, 9K3aMEHaTOPa;
PEKOMEHIOBaHHOH - yMEHHE  pemaTh
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
IUACITUIUINHEI, - CcBOOOIHOE
- HaIM9re COOCTBEHHOH | MCITOIb30BaHUE B
000CHOBaHHOM OTBETaX Ha BOIPOCHI
MTO3UIUH 1o | MaTepHUaIoB
00Ccy)IaeMBIM PEKOMEHIOBAaHHOM
BOIIPOCAM. OCHOBHOM u
Bo3MoxHEBI JOTIOJTHUTEJILHOMN
HE3HAYUTEIbHBIE JIATEPATYPHI.
OTOBOPKH ¥ HETOUHOCTH
B pacKpBITHHA
OTIEIbHBIX MOJIOKEHUHN
BOTIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJIETBOPHUTEIBHO | «XOPOIIO» / «3aUTEHO» «OTIHIHO» /
HO» /He 3a4TEeHO » | «3aYTEHO» «324TEHO»

2012,
https://biblioclub.ru/index.php?page=search red

9. YuyedHo-MeTOoAMUYeCKOEe U HH(OPMALIMOHHOE o0ecTedeHue JUCIUTINHBI

a) OCHOBHAasl JIUTepaTypa:
1. 2.b. Bunb6epr. Kypc anredpst. Mocka, MITHMO, 2013, 592 ctp.— Pexxum goctyna: no

noamucke. — URL: https://biblioclub.ru/index.php?page=book red&id=63299

2. AWM. Koctpukus. Benenue B anre6py. Yacts 1: OcHoBsl anredpsl. Mocksa, MITHMO,

272 CTp.

- Pexum

JIOCTYTIA:

Io

MOJITHCKE. —

URL:

3. A.I' Kypom. Jleknuu mo oOmieit anreope. Mocksa, Jlans, 2007, 555 ctp. — Pexum

nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book_red&id=220855

4. AU.Koctpukun (mox pepaxuueit). CoopHuk 3amad no anredpe. Mocksa, MIIHMO,

2009, 408 ctp. —

Pexxum noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=search_red




5. B.AA. KoiibaeB OcHoBBI anreOpsbl. —BnaaukaBkas: Corvy,
2005(\\icd\books\math\Anre6pa u I'eomerpus) - 10

6. IIpockypsxos U.B. CoopHuk 3amau no JuHeiHo# anredpe. —M.: 2003
Pexum JOCTYyTIA: 1o [IOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book red&id=464077

7. ®annee J.K. Comunackuii .C. COopruK 3amau 1o Beiciieii anredpe. —CII0.: Jlanp,
2005
Pexxum moctymna: mo moanucke. — URL:

8. Kunerenuk JI.B. COopHUK 3a/1a4 IO aHATUTHYECKON TeoMeTpuu: yueOHoe mocodue/ pes.

H.B. Edumos.-17-e uzn, —CI16.: Jlans, 2017

Pexxum noctyna: no noanucke. — URL:

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

9.  B.JI Ban nep Bapaen. Anre6pa. Mockpa, Hayka, 1976, 648 ctp.

Pexxum noctyna: no noanucke. — URL:

10. A.B.MuxanéB, A.A.Muxanés, Hauana anreopsl, vacte 1. M., UYUT, 2005, 258 c. —
Pexum JOCTYyTa: o TOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book red&id=429038

11. BexnemumeB JI.B. Kypc aHanutmueckoil reoMeTpuy W JIMHEHHOW anreOpel. —M.:
duzmataur, 2001.

Pesxxum nmocryna: mo noamnucke. — URL: https://biblioclub.ru

12. bexnemumeBa JLLA. COOpHHK 3aqad MO aHAJUTHUYECKONH TeOMETPUU M JTUHEHHON
anredpe. —M.: ®uzmatiur, 2001.

Pexum JOCTyTIa: o MHOAIHCKE. — URL:
https://biblioclub.ru/index.php?page=book_red&id=82795

13. Xyb6extsl M. A. Jlekuuu no aHaauTHYeCKOi reoMeTpuu. YuebHoe nocoodue.
Bnanukaskas, 2009.

14. Wneun B.A., ITo3usk D.I'. AHanutnyeckas reometpusi. M.: ®uzmatiut, 2001
Pexxum JOCTYyTa: o MOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=search_red

B) 9JIeKTPOHHbIe OHOJMOTeYHbIe CcHCTeMbl, ¢ KoTopbiMu Yy COI'Y wumeercs
AeHCTBYIOIINHA /10TOBOpP, COBpPeMeHHbI¢ MNpodeccHoHaNbHbIe 0a3bl, MH(pOpMALHOHHBIE
CIPABOYHbIE CUCTEMBI:

— eLIBRARY.RU [OnextpoHHslii pecypc|: HayuyHas 3jieKTpoHHass OmOmmoreka. — URL:
http://www.elibrary.ru.

— Baza manusix «9BC elibrary»: http://elibrary.ru

— M3parensctBO «MOpaliT» [DAEKTPOHHBIN pecypc]: dJIeKTPOHHO-OMOIMOTeYHas cucTeMa. —
URL: http://biblio-online.ru.

- YHuBepcuterckas Oubnuoreka online [DNIeKTpOHHBII  pecypc|: BJIEKTPOHHO-
oubnunoreunas cucrema. — URL: http://www.biblioclub.ru.

10. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCIUIIMHBI

3aHATHS TIO JAMCUUIUIMHE TPOBOAATCA B AYAHTOPHIX, 00CCIIEUEHHBIX KOMITBIOTEpaMH,
UMCIOIMMH JOCTYN K ceTH VHTepHeT, MHTEPaKTUBHBIMU JIOCKAMH W MYJIbTHUMEIUHHBIM
o0opyIoBaHUEM.
Jluyensuonnoe npocpammuoe obecneuenue:
1. Windows 10 Pro for Workstations, (Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r);
2. Office Standard 2016 (Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r);
3. Cucrema mmoMcKa TEKCTOBBIX3aMMCTBOBaHNHN «AnTHIIaruat BY3y;
Ilepeuens 110 6 c6o600HOM docmyne:


https://biblioclub.ru/index.php?page=book_red&id=464077
https://biblioclub.ru/index.php?page=book_red&id=429038
https://biblioclub.ru/index.php?page=book_red&id=82795
https://biblioclub.ru/index.php?page=search_red
http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/

. KasperskyFree;

. WinRar;

Google Chrome;
Yandex Browser;
OperaBrowser,






