MHNHOBPHAYKH POCCHUH

denepanbHOe rOCyIapCcTBeHHOE 0K0IKeTHOE 00pa3oBaTesibHOE
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa pyngamenTaibHONH MATEMATHKH

ABtopsl-coctaBurenu: CkaukoBa Ejena AjiekcanapoBHa
Hopuna Tarbsina BukropoBHa
KoneBckux Tarbsina MuxaitjioBHa
OrJiezneBa AnHa HukoJiaeBHa

Pabouas nporpamMma AUCIUTIITUHBI
AHAIMTUYECKAA 'TEOMETPUA 1
Kox YMK 80755

YTBEepKAECHO
[TpoTokon Ne9
oT «22» mas 2020 r.

ITepmb, 2020



1. HammeHOBaHMe JUCHUIIINHBI
AHanuTtnueckas reomerpust 1

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh bioka « b.1 » oOpazoBarenbHON TpOrpamMMBI 10 HarpaBiICHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 03.03.02 ®usuka

HarpaBieHHOCTh DyHIaMeHTanbHas Gu3nka



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTUHBI AHAJUTHYEeCKAas reoMeTpus 1 y o0ydaromerocst JoHKHbBI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

03.03.02 ®usuka (HanmpaBiaeHHOCTH : DyHIaMeHTaIbHAs (HU3UKA)

OIIK.1 crtocoOHOCTB UCIOJIB30BATh OA30BbIC 3HAHUS OCHOBHBIX Pa3/IeJIOB MAaTEMAaTUIECKOTO aHAIN3a,
anreOphpl, aHATUTHIECKOW T€OMETPHH, MAaTEMAaTHUECKOU JIOTUKH, TEOPHUH BEPOSITHOCTEH U MaTEMaTUYECKON
CTaTUCTUKH, YUCIEHHBIX METOOB B Oy Ty1iel IpoeCcCUOHAIbHON eI TEIbHOCTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 03.03.02 ®usuka (HanpaBneHHOCTh: DyHIaMeHTaNbHAS PU3NKA)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 56
npenojasaresem (ak.4ac.),
B TOM 4HCJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBenenne NpakTHYECKHUX 28
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 0
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocTrosiTesibHast padoTa 88
(ak.uac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiiaeMoe KOHTPOoJIbHOE MeporpusiTe (3)
Htorosoe koHTposnbHOE Meponpustue (1)
IluceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ok3ameH (1 Tpumectp)
aTTrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

AHajmTH4yeckasi reomerpus 1.
B kypce aHanMTHYECKONM reOMETPUM €BKIIM0BA T€OMETPHUS U3y4acTCsl aHATUTUYECKUMU METOMaMHU. 11t 3T0ro
WCIIOJNIL3YETCS alapar BEKTOPHOU ainreOphl HaJl TIoJieM IeHCTBUTENBHBIX uncen. Bee adduHHbIC 1
METPUUYECKHE 3a]]aul CBOASTCS K HUCCIIEI0BAaHUIO YPAaBHEHUHN WIIM UX CHCTEM U K BBIBOJY aJlreOpandecKux
dbopmyi. [Ipu 3TOM nipu U3ydeHHUH TTpeIMETa MPOBOIUTCS OCTOSIHHOE COOTBETCTBUE MEKY aHATUTHYECKUMHU
BBIKJIAJIKAMU U T€OMETPUUECKUM COJIEPIKAHUEM.
B nacrosimem YMK nipe/uioskeHbl K U3yU4eHHIO OCHOBBI aHATUTHYECKOW T€OMETPHH — BEKTOpHast anredpa B 2-X
1 3-X MEpHBIX [TPOCTPAHCTBAX, AHATUTUYECKOE MPECTABICHUE IPSIMOI JINHUM Ha INIOCKOCTH U IJIOCKOCTH U
MPSIMOM JIMHUM B IPOCTPAHCTBE MTPU OMOILM YPABHEHUH, CBA3BIBAIOIINX UX KOOPJIMHATHI, 1aHbl ONPEIEICHUS
KPHUBBIX 2 TOPSJIKA, OCHOBaHHBIC HAa UX (DOKATBHBIX CBOMCTBAX, PACCMOTPEHBI CBOMCTBA KPUBBIX, 331aHHBIX
KaHOHMYECKMMU YPAaBHEHUSMHU U UX NPUBEICHUE K KAHOHUYECKOMY BUY IIyTEM CIBHUra U IOBOPOTA CUCTEMBI
KOOpJMHAT, JaHO MOHSTHE MOBEPXHOCTU 2-0T0 MOPSAIKA U HCCIeA0BaHbl UX (OPMBI 10 KAHOHUYECKUM
YpaBHEHUSAM METOJOM CEYEHUH.

BXO/JJHOM KOHTPO.Ib
Tect mo mpoBepke 3HAHMIA 1O KypCy aredOpbl U TEOMETPUH B 00bEME CpeTHEH IIKOJIBI

Pasnen 1. Bekropnasi anredpa
B pa3znene uzydarorcs BEKTOpHbIE BEIMYUHBI (IIPOCTO BEKTOPHI), KOTOPbIE KPOME CBOETO YHCIEHHOTO 3HAUYEHUS
XapaKTEepU3yIOTCS €lle U HANPaBICHHOCThI0. DU3NUECKUMU MPUMEPAMH BEKTOPHBIX BEJIMYUH MOTYT CIIYy>KUTh
CMEIIEHUE MaTepHaIbHON TOUKH, JBUTAIOIIEHCS B IPOCTPAHCTBE, CKOPOCTh U YCKOPEHHE 3TOM TOUKH, a TaKxkKe
JEMCTBYIOIAs HA HEE CUIIA.
B pa3znene uzydarorcs npocTeiliye onepanun HaJl BEKTOPaMH (CJI0)KEHHE BEKTOPOB, YMHOKEHHE BEKTOPOB Ha
YHCJI0), BBOAUTCS MOHSITHE JIMHEHHON 3aBUCMOCTH BEKTOPOB U pacCMaTPUBAIOTCSI OCHOBHbIE IPUIIOKEHUS
3TOTO MOHATHS, U3yYaIOTCs Pa3IMYHbIE TUIIBI IPOU3BEACHUN BEKTOPOB, aKTyallbHbIE IS (PU3NUECKUX
IIPWIOKEHUH (CKaJSIPHOE U BEKTOPHOE IIPOU3BENIEHUS JBYX BEKTOPOB, CMEIIAHHOE U ABOMHOE BEKTOPHOE
MIPOU3BEJIEHUE TPEX BEKTOPOB).

BekTophl U JiHHeliHbIE onepanuy HaJQ HUMH. JIMHeliHAs 3aBUCMMOCTH U HE3aBHCHMOCThD
BEKTOPOB.
BBeeHo omnpeeneHre BEKTOpa, orepaliy Hajl BEKTOpaMH (CI0KEHHE BEKTOPOB, YMHOKEHHE BEKTOPA Ha
YHUCIIO0).
BBOIII/ITCSI MOHATHE JIMHEHHON 3aBUCUMOCTU BCKTOPOB U OCHOBHBIC NPUJIOKCHHUA 3TOT'O ITOHATHUA.

ba3uc u agppunnbie cucrembl koopauHart. [lpoexkuusi Bekropa Ha ochb. CkajisipHOe Npou3BeAeHne
BEKTOPOB.
BBoautcs nonsitue 6a3uca u ahGUHHBIX CUCTEM KOOPAUHAT, OHATHE PA3JI0KEHHS BEKTOpa 1Mo Oa3ucy.
Omnpenenena NpoeKLys BEKTOpa HA IPOU3BOJIBHYIO OCh UM CBOMCTBA 3TOM IPOEKLUH.
PaccmoTtpena nexkaproBast MpsIMOYTOJIbHAS CHCTEMa KOOPAMHAT KaK YaCTHBIN ciiydail a(pUHHOM crCTeMBbI
KOOPJHMHAT, KOOPAVHATBI BEKTOPA KaK MPOEKIUU.
JlaHO ompezesieHne CKaIsIpHOTO MPOU3BEIEHUSI BEKTOPOB , CBOKMCTBA U NMPUJIOKEHHUS CKAJISIPHOTO
IIPOU3BEICHHUS.

BexTopHoe npoun3BeieHne BeKTOPOB. /[BoiiHOe BeKTOpPHOE Npou3BedeHHe BeKTOpoB. CMelaHHoe
NMpou3Be/ieHne BEKTOPOB.
OmnpeneneHbl MOHITHS IPABOI U JIEBOM TPOEK BEKTOPOB U CBSI3aHHBIX C HUIMU CHCTEM KOOPIMHAT.
BBeneHo noHsTHE BEKTOPHOTO MPOU3BECHHUS, I0Ka3aHbl €r0 CBOMCTBA. PaccMOTpeHbl reoMeTpruecKue
NPUII0KEHUSI BEKTOPHOT'O IPOU3BEACHUS.
JlaHOo ompezeseHne CMEIIaHHOTO MPOU3BEICHHUS BEKTOPOB, €I0 CBOMCTBA U PUMEHEHHUE /ISl XapaKTEPUCTUKU



reoMeTpHUECKUX 00BEKTOB. BhIBeIeHO yCI0BHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
JIBOMHOE BEKTOPHOE NIPOU3BEICHUE BEKTOPOB

IIpeoOpa3oBanue cucremsl koopauHat. HeappuHHbIE cCCTEMBbI KOOPAUHAT HA MJIOCKOCTH H B
NPOCTPAHCTBE
YcTranaBnuBaoTcst GOpPMYIIbL, 1O KOTOPBHIM MPEe0Opa3yroTcs KOOPAUHATHI POU3BOJILHON TOYKHU MIIOCKOCTH
(mpocTpaHCTBa) MPH MEPEXOe OT OJHON JEKAPTOBOM MPSIMOYTOJILHOM CUCTEMBI KOOPIMHAT K IPYTOi
IIPOU3BOJIBHOM JI€KapTOBOM MIPSAMOYTOJIBHON CUCTEME.
JlokasbIBaeTcs, 4TO KOOPAUHATHI IPOU3BOJIBLHON TOUYKH OTHOCUTEIBHO MEPBOM CUCTEMBI SIBIISIIOTCS JIMHEMHBIMU
GYHKIUSMU KOOPAUHAT TOW e TOYKH OTHOCUTEILHO BTOPOH CHUCTEMBI.
YcTaHaBiuBaeTcs, 4TO €CIU JIBE JIEKaPTOBBI MPSMOYTOJIBHBIE CUCTEMBI Ha MJIOCKOCTH (B MPOCTPAHCTBE)
o0pa3zoBaHbl Mapamu (TPOMKaMM) OJHON OPHEHTAIMU, TO OJJHA U3 ITHX CHCTEM MOXKET ObITh COBMEIICHA C
JIPYTrO# IMOCPEICTBOM MAapaJLIEIBbHOTO IIEPEHOCA U MTOCIIEAYIOIIEr0 TOBOPOTA HA HEKOTOPHIN yroJl B INIOCKOCTH
BOKPYT HEKOTOPOU OCH B ITPOCTPAHCTBE.

Paznen 2. [IpsaMas HA IIOCKOCTH
PaccmarpuBaeTcs Bompoc 00 aHATUTHYECKOM TIPEICTABIICHUH MPSMOW JTUHUHU Ha TIIOCKOCTH MPU TTOMOIIH
yYpaBHEHUH, CBA3BIBAIOIINX UX KOOPAUHATHI. M3yyaroTcs nmpocTelinue 3a/1auu, CBA3aHHbIE C TAKUM
AHAJIUTHNUYCCKHUM HpCI[CTaBJIeHI/IeM.
I[OKaSI)IBaeTCH, qTo prIMaﬂ JIMHUA Ha IINIOCKOCTHU U TOJIBKO OHA OITMCBIBACTCS ypaBHCHI/IeM nepBoro nopsmKa.
BBoasTcs B paccMOTpeHUE pa3IMYHbIE BUIBI YPaBHEHUH MTPSAMOM Ha TNIOCKOCTH U PaCCMaTPHUBAETCS X
WCIIOJIb30BAaHUE ISl PEILICHUS BAXKHEHIINX 3a/1a4

IIpsimast Ha UI0cKOCTUH. Pa3iuuHble 3aJaHusl YPaAaBHEHUI NPSAMBIX.
BBeneHo noHsTHE NpsSMO JIMHUU Ha MIOCKOCTH, 3alIUCAHHOE B 00ILEM BUJE.
PaccmoTpensl HenoaHble ypaBHEHU IPSAMOM, YpPaBHEHHE IIPSIMOM B OTpE3Kax, KAHOHUYECKOE YPABHEHHE
MpsIMOM, YpaBHEHHE MIPSMOI B OTpE3Kax, NapaMeTPUUECKUE YPaBHEHUS IPSMOIL, IpsAMasi C YIJIOBBIM
ko3 duLneHTOM

B3aumHoe pacnosioxkeHue NpsAMbIX Ha IU10ckocTH. HopMupoBaHHoe ypaBHeHHe NPSAMOM
Yroa Mexay AByMs NIPSIMBIMH, YCIIOBHE NIAPAJIIEIIBHOCTH U NEPIEHIUKYIISIPHOCTH MPSAMBIX
Hopmuposannoe ypaBHeHHe psiMoid. OTKJIOHEHUE TOYKU OT MPSMOM.
VYpaBHEHHUE MTydyKa IPSIMBIX.
Hexkotopsle 3a1aun Ha IPAMYIO JIMHUIO HA IIJIOCKOCTH.

Paznen 3.1li10ckoCcTh U IPSIMasi B IPOCTPAHCTBE
PaccmarpuBaeTcst BOIpoc 06 aHAIMTHYECKOM MPEICTABICHUN TUIOCKOCTH U MPSIMOM JIMHUM B IIPOCTPAHCTBE
IIpy MOMOIIH ypaBHeHI/Iﬁ, CBA3LIBAIOIINUX UX KOOPAWHATEI.
N3yuarorcs npocreiine 3aaa4u, CBSI3aHHbIE C TAKUM aHATUTHYECKUM MPEACTABICHUEM.
Jloka3pIBaeTcs, 4TO IIOCKOCTh B IIPOCTPAHCTBE U TOJIBKO OHA ONMCHIBAETCS YPABHEHUEM IIEPBOTO MOPSIKA.
BBoasTcs B paccMOTpeHUE pa3IMYHbIe BUJIbI YPABHEHHUN IIJIOCKOCTHU U MPSIMOU B IIPOCTPAHCTBE U
paccMaTpruBaCTCA UX UCITIOJB30BaHUEC I PCIICHUA BayKHEHIITNX 3a1a4

YpaBHeHHE JIOCKOCTH
O6miee ypaBHeHHe TUIOCKOCTH. HemomHbie ypaBHEHUS TUIOCKOCTH. Y paBHEHHE TIJIOCKOCTH B OTPE3Kax.
VYron Mexay ABYyMs INTIOCKOCTSIMHU, MAPAJUIEIbHOCTh U MEPIEHIUKYIIPHOCTh TIOCKOCTEH.
[TnockocTs, mpoxosiias yepe3 Tpu pazinyHble TOUkd. HopMupoBaHHOe ypaBHEHUE MIIOCKOCTH

IIpsimasi B mpocTpaHcTBe



Kanonunueckue ypaBHeHMs IpsIMO B ITpocTpaHcTse. [Ipsimast, mpoBeneHHas yepes3 ABE TOUKH B IPOCTPAHCTBE.
[TapameTrpuueckue ypaBHEHU IPSIMOM.

Yroa Mexay npsIMbIMM, YCIOBHS IIAPAJUIETIBHOCTH U NEPIEHANKYIIIPHOCTH IPSIMBIX.

OTHOIIEHUS MEXAY MPSIMOM U INIOCKOCTBIO (YIJIbL, IPHHAUICKHOCTb, NEPIEHANKYIIPHOCTD, NapalIeIbHOCTB)
HekoTopele 3a1aun Ha NIpSIMYIO ¥ TUIOCKOCTH B IIPOCTPAHCTBE.

CamocrosteasHas padora CII2 "IlnockocTs M npsiMasi B mpocTpancrse'
CamocrositenpHast pabota CII2 coctouT u3 5 3amad no teme "[L1ockocTh u ipsiMasi B mpocTpaHcTBe"

Pa3nen 4. Kpusblie BTOporo nopsijaka
B pa3zzerne uzydarorcs reOMETpUYECKHE CBOMCTBA AJLUTUIICA, TUIIEPOOITBI U Tapa0oIIbl. DTH JTMHUH YaCTO
BCTPCYAIOTCA B pa3JIMYHBIX BOIIPOCaX €CTCCTBO3HAHUAA.
HccnemyroTest KpuBbIe BTOPOTO MOPSAIKA, TO €CTh JIMHUH, ONIpeIeiieMble B IEKaPTOBBIX KOOPJMHATAX,
anreOpanvdecKuMH YpaBHEHHUSIMH BTOPOU CTETIEHU. B 4aCTHOCTH BBISICHSIETCS, YTO AJUIUIIC, TUTIepOoia u
Hapa6011a SABJIAIOTCA TAKUMH JIMHUAMHA U YTO 3TUMH TPEMA JIMHUSAMU U JIMHEHBIMHA 06pa3aMH HCYCPIIBIBAIOTCA
BCE JIMHUU, OTIpefieliieMble alre0panyecKuMu ypaBHEHUSIMU BTOPOW CTEIIECHH.
[IpoBoauTcs kinaccupukanys TUHUI BTOPOTO MOPSIIKA HA TUIOCKOCTH.

JyieMeHTApHAsl TeOPHUsI KPUBBIX BTOPOIr0 NMOPAAKA. JJIUIIC.
Omnpenenenre KPUBBIX BTOPOTO MOPSAKA HA MIIOCKOCTH, UX kiaccudukanusa. OnpenesaeHue dIIIICca C
MCTIOJIb30BaHUEM €0 (POKATFHOTO CBOMCTBA. BBIBOJI KAHOHMYECKOTO ypaBHEHUs dururca. CBOWCTBA 3JUIUIICA,
€ro 4epTex,(POKyChl, TUPEKTPUCHI, IKCLIEHTPUCUTET.

I'mnep6osa u napadosa. O01me cBOHCTBA KPUBBIX BTOPOIr0 MOPSAKA
Omnpenenenne THIEPO0IBI U apadoJIbl ¢ UCTIOIb30BaHUEM MX (DOKATBHBIX CBOMCTB. BBIBO/I KAHOHHMYECKHX
ypaBHeHU# rurnepOobl U mapadonsl. CBoOCTBa rUNIEpPOOIIBI, YepTEXK,(POKYCHI, TUPEKTPUCHI, ACUMIITOTHI,
skcueHTpucuteT. CBOMCTBa mapaboibl, 4epTexk, POKYChI, TUPEKTPHUCHI, IKCIICHTPUCHUTET.
[TossipHBIC ypaBHEHUS JUTHIICA, THITEPOOIIBI U Tapadoisl. KacaTellbHbIE K 3JUTHIICY, THIIEpOOJie U mapadosie

IIpuBenenue 001ero ypaBHeHHsi KPUBOH BTOPOIro MOPSIAKA K KAHOHMYECKOMY BHY NyTeM
npeodopa3oBaHUNA CHCTEMbI KOOPAUHAT
[IpeobpazoBanue KOAPGUITUEHTOB YpaBHEHHsI JMHUH BTOPOTO MOPSAIKA MIPH MEPEX0ie K HOBOH JIeKapTOBOU
CUCTEME KOOpJIMHAT ( TOBOPOT M MapajuiesIbHbINA MEePEHOC)
[TocTpoenue uepTexa TUHUU BTOPOTO MOPSIKA MPU TPeoOpa30BaHUK KOOPAUHAT.

CamoctositesbHasi padora CII3 "Kpusbie 2 nopsiaka'"
CamocrositensHas padora CII3 cocrout u3 4 3amau o teme "Kpubie BToporo mopsiaka'.
3anaua 1 - OnpenenuTb XapaKTepPUCTHKH JuIdIica (runepOoJibl), 3aJaHHbIX B KAHOHUYECKOM BUJIE, IPOBECTH
KacaTeJIbHYIO K 3TOM KpUBOU € 3aIaHHBIM ycClioBHEeM, HapucoBaTh KpUBYIO U KacaTeIbHYIO
3anauu 2, 3 - [lnst KpuBOH, 3aaHHOM OOIIMM ypaBHEHHEM IIPOBECTH MpeoOpa3zoBaHUs KOOPAUHAT (IOBOPOT
OKOJIO HayaJla KOOpAUHAT U cJ1BUT). [IoCTpoUTh yepTex KpUBOM ¢ OTMEUEHHBIMU TOUYKAMHU (POKYCOB, LICHTPOM,
aCUMITOTaMH.
3anaua 4 - 1511 KpUBOH B MOJIAPHBIX KOOPAMHATAX COCTABUTH TAOIUILy 3HAUCHHI KOOPAMHAT U MOCTPOUTH
yepTex

Pa3nen 5. [ToBepXHOCTH BTOPOIo MOPSIAKA
B sToM paszzneie npoBOANUTCSA 3HAKOMCTBO C IIOHATHEM M OCHOBHBIMHU THIIAMH IIOBEPXHOCTEH BTOPOTO MOPSAIKA.
Yka3zaHbl cIOCOOBI UCCIIE0BAHUSI TAKUX TTOBEPXHOCTEH.
[TpoBouTCs Knaccuukanusi HOBEPXHOCTEH BTOPOTO MOPSAIKA.



JJieMeHTApHAasl TeOpPHsl MOBEPXHOCTEl BTOPOIro MOpsiaKa
[ToHsATHE TOBEPXHOCTH BTOPOTO MOPsAKa. YIPOILEHHE YpaBHEHHs TyTeM cABUra koopauHar. Kimaccudukarms
MOBEPXHOCTEH BTOPOTO MOPSIKA. HCCIETOBAHNE (POPMBI TOBEPXHOCTH 110 KAHOHHUYECKUM YPABHEHUSIM.
[TocTpoeHne MOBEpPXHOCTU C MCIIOJIB30BAHUE KOOPIUHATHBIX CEUCHUH.

CamocrosteabHasi padora CII4 "lloBepxnocTu 2 nopsaka"
CamocrostensHas padora CII4 coctout u3 2 3amanmii mo Teme "IloBepXHOCTH BTOPOTO mopsiaka'.
3anaHus mperyCcMaTpUBAIOT MPUBEICHUE O0IIET0 YPaBHEHUS TOBEPXHOCTH K KAHOHUYECKOMY BHILY
MOCPEJICTBOM CJIBUTA KOOPJIMHAT, OTPEICJICHUE HA3BaHUS TIOBEPXHOCTH, IMTOCTPOCHUE YEPTEKa MOBEPXHOCTHU
METOJIOM CEUEHUN

HUTorosoe kourposabHoe meponpusitue KIIS
HToroBoe KOHTPOJIbHOE MEPOMPUITHE TPOBOAUTCS B BHJI€ TUCHbMEHHOT'O KOJUIOKBUYMA 110 OCHOBHBIM
BOIIPOCAM TEOPHH.
JlononHUTENBHO MpeaaraeTcs 3ajayda o pas3zeily KpuBble BTOPOro MOPSAIKA.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. [TaBenkun B. H.,KoneBckux T. M. AnanuTudeckas reoMeTpus:cOOpHUK 3a/1a4 : yueOHoe mocooue/B. H.
[TaBenkun, T. M. KoneBckux.-ITepmp: IITHNY,2019, ISBN 978-5-7944-3382-1.-173.-bubauorp.: c. 160-161
https://elis.psu.ru/node/600442

2. [Moropenos A.B. AHanutnueckas reoMmeTpus [ neKTpoHHBIH pecypc] / A.B. IloropenoB. — DIeKTpoH.
TEKCTOBbIE JaHHbIe. — MockBa, MxeBck: PerynsapHas n xaotudeckast nuHamuka, 2005. — 208 c. — 5-93972-
408-6. — Pexxum nocryna: http://www.iprbookshop.ru/16488.html http://www.iprbookshop.ru/16488.html

3. Ilonos, B. JI. AHanuTH4ecKas reOMeTpHs : yYeOHUK U MPAKTHKYM JJISl aKkaJleMHUueckoro Oakanaspuara / B.
JI. Tlonos, I'. B. Cyxoukwuii. — 2-e us., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2019. — 232 c.
— (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-03003-7. — Tekcr : anextponssiii / 9bC FOpaiit
[caliT]. https://www.urait.ru/bcode/433849

JdomosHuTeILHAS:

1. baxsanos C. B.,Monenos I1. C.,ITapxomenko A. C. CoopHuUK 3a/1a4 110 aHanutTuaeckoi reometpun/C. B.
baxsaios, I1. C. Moaenos, A. C. [Tapxomenko.-Caukt-IlerepOypr:Jlans,2009, ISBN 978-5-8114-0896-2.-384.-
bubnuorp. B npeauca.: c. 10

2. baxsanos C. B.,ba0ymkun JI. U.,UBanurkas B. 1. Aranutnueckast reoMmeTpus:ydeOHUK st
negarorundeckux HHCTUTYTOB/C. B. baxsanos, JI. . babymkun, B. [1. UBanunkas ; pea. C. B. baxsanos.-
Mockaa:IIpocsenienue,1970.-376.

3. Anekcannpos I1. C. JIekiuu 1mo aHaIUTHYECKOW T€OMETPHUH, TTOTIOJIHEHHBIE HE00OX0IMMBIMU CBEJICHUSIMU U3
anreOpsl ¢ MPHIIOKEHUEM COOpaHus 3a/1a4, CHAOKEHHBIX PeIIeHUsIMH, cocTaBaeHHOTO A.C.
[Tapxomenko:yuebnuk s By30B/I1.C. Anekcanapos.-Cankr-Ilerepoypr:Jlanp,2008, ISBN 978-5-8114-0812-
2.-911.



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypest s [ITHUY
http://www.mathnet.ru/ O0mepoccuiickuii MaTeMaTHIECKUI TTOpTal
http://window.edu.ru/ Equnoe okHO ocTymma k oOpa3oBaTeIbHBIM pecypcam
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

OO0pazoBaTenbHbIN MpoIlece MO TUCIUIUINHE AHAJTUTHYECKasi reoMeTpusi 1 mpeanonaraeT UCMoIb30BaHKE
CJIEYOIIETO MPOrPaMMHOTO O0ecTieueHusl U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IOCTYyT B pexxuMe on-line B DiiekTpoHHyt0 6nbimorednyro cuctemy (9bC);
- IOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHON CPEy YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOE U (W) CBOOOTHO PacTIpOCTPaHIEMOE MPOTPaMMHOE 00eCTIeueHUE:

- IPUJIOKEHHE MTO3BOJIAIOIIEE IPOCMATPUBATh U BOCIIPOU3BOANUTH MeanakoHTeHT PDF-daitnoB «Adobe Acrobat
Reader DCx»;

- oducHbI makeT npunoxeHnid «LibreOfficey.

IIpu ocBOCHMM MaTepUalla U BIIIOJHEHU 3aJaHUM 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelleHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TEKCTOBBIX MAaTCPUAJIOB U Hpe?,eHTaHI/II\/’I, ayJuo- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNS,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoLecca 0 AUCHHUILIMHE

J11s TeKIIMOHHBIX 3aHATUN TpeOyeTcs ay IMTOpHsl, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (IIPOEKTOp, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ecIieueHneM, MEJIOBOH (1) MITH MapKepHOU
JIOCKOH.

Jlyst mpoBeieHNsT TPAKTUYECKUX 3aHATHH - ayJUTOPHs, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKON (TIPOEKTOp,
9KpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UIIM MapKepHOM
JOCKO.

JIig rpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYJIbTALMN - Ay AUTOPHSI, OCHAILIEHHAs IPE3EHTAllMOHHON TEXHUKOMN
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOH (1) Win
MapKEepHOH JOCKOM.

JUig poBeIeHUs TEKYILETO KOHTPOJIS - Ay AUTOPHsI, OCHAILIEHHAs! MEJIOBOM (M) MIIM MapKEpHOM TOCKOM.
CamocrodrenbHas paboTa CTyIEHTOB: ayJUTOPUs, OCHALLICHHAs: KOMIIbIOTEPHOIN TEXHUKOH C BO3MOYKHOCTBIO
NOJKIIOUEHUs K ceTu «HTepHeT», ¢ 00ecredeHHBIM JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
o0pa3oBaTeNnbHYI0 Cpely YHUBEpCUTETa, mometeHus: Hayunoit 6ubnuorexu I[I'HUY.

[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JIOCTYTIOM K JIOKQJIBHOW U TI00ATHHOM KOMITBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
AHanuTHYecKas reomerpus 1

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.1 3HATD: ocHOBHBIE NOHATHA U HeynosiierBopureJ
CIIOCOOHOCTb YTBEPKJICHHsI aHATUTHYECKOU He 3HaeT ocHOBHBIE IOHATHSA U YTBEPKIECHUS

HCII0JIL30BaTh 0A30BEIC
3HAHUSI OCHOBHBIX
pasnenoB
MaTeMaTUYECKOTO
aHaJIn3a, anreopsl,
aHAJIMTHYCCKOM
TEOMETPHUH,
MaTeMaTUYECKOM JIOTHUKH,
TEOpUU BEPOATHOCTEH U
MaTeMaTHYECKOH
CTaTHUCTHKH, YHCIEHHBIX
METO/IOB B Oyaymei
npodeCCHOHAIBHON
JIEITENHHOCTH

F€OMETPUH;
YMETb: npumMeHATh METOABI
AQHAJIUMTUYECKON reOMETPUU B
CTaH/IAPTHBIX TOCTAHOBKAX,
JIlaBaTh COAEPKATENBHYIO
MHTEPIIPETALMIO PE3YJILTATOB
BBIYMCIICHHUH, UX
r€OMETPUYECKYIO
WHTEPIIPETALIHIO,
KOHTPOJUPOBATH MPABUILHOCTD
BBIYMCIICHUM; CAMOCTOSITEIILHO
npruoOpeTaTh HOBBIC 3HAHUS
BJIAJIETDB: ocHOBHBIM
MOHATHIHBIM aIapaToM TEOPUHU
AQHAJIUMTUYECKON r€OMETPUH;
HaBBIKAMH TEOPETHYECKOTO
aHaJIM3a MOJIYYEHHBIX
pe3yJIbTaTOB;

TEOPUH aHAIUTUYECKOU reomeTpun. He ymeer
MIPOU3BOJUTH AHATUTHYECKUE PACUETHI B
CTaHJAPTHBIX IOCTAHOBKAX IS
r€OMETPUYECKHX 3a/1a4, 1aBaTh
COJZIEpPKATEIBHYIO UHTEPIIPETALIIO PE3YIbTaTOB
BBIYMCIICHH, TOHTPOJIMPOBATH MPABUIBHOCTh
BBIYUCIICHHUN. JIEMOHCTPUPYET OTCYTCTBUE
HaBBIKOB TEOPETUYECKOTO U MPAKTUYECKOTO
aHaJlM3a FTeOMETPHUECKUX OOHEKTOB.

YnoBaerBopuTeabH
OO0mue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
OCHOBHBIX TOHSATUM TEOPUH AHATUTUYECKOU
T€OMETPHUH.
JleMOHCTpHUpYET YaCTUYHO C(HOPMUPOBAHHOE
yMEHHUE IPOU3BOAUTH AHAITUTUYECKUE PACUEThI
B CTaHJIAPTHBIX IOCTAHOBKAX, /1aBATh
COZICPKATENBHYIO HHTEPIPETAIUIO PE3YJIHbTATOB
BbIUKCIICHU. MIMeeT npencraBieHue o
TEOPETUYECKOM U MPAKTHYECKOM aHAIIN3E
T€OMETPUUYECKHX OOBEKTOB.

Xopouo
CcdopMmupoBaHHbIE, HO COJEpHKAILUE OTAEIbHbIE
po0esbl 3HaHUA OCHOBHBIX TOHATHHA TEOPUH
aHAIIMTUYECKOU reomeTpu. B nesnom
YCIICLIHBIE, HO COJIEpKAIHE OTACIIbHbBIE
po0OeIIbl yMEHUS IPOU3BOAUTH aHATUTUYECKHE
pacyeTsl B CTaHJAPTHBIX IIOCTAHOBKAX, 1aBaTh
COJZIEpPKATEIbHYIO UHTEPIIPETALIUIO PE3YyIbTaTOB
BBIYMCIICHUN. Y MEET KOHTPOJIIUPOBATh
[IPaBUJILHOCTD BBIYHUCIICHUN; CAMOCTOSTEIILHO
npuoOperaTh HOBbIE 3HaHM. Bianeer
OCHOBHBIM ITIOHATUHWHBIM aIllapaTOM TEOPUHU
AHAJINTUYECKON T€OMETPHH.




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
OT1iu4HO

CdhopmupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX TMOHSATUN TEOPUH aHATUTHYECKON
reomerpun. CHopMupoBaHHOE yMEHHE
MIPOU3BOJUTH AaHATUTHYECKUE PACUETHI B
CTaHAAPTHBIX MOCTAHOBKAX,

JaBaTh COACPKATEIbHY HHTEPIPETALIUIO
pEe3yabTAaTOB BBIYUCIECHUN, KOHTPOJIUPOBATh
MIPaBUJILHOCTh BBIYUCICHUN; CAMOCTOSTEBHO
IpUOOpeTaTh HOBBIE 3HAHUS.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTust NpOMeKyTOYHOM aTTecTANMH : DK3aMEH
Crnioco0 npoBeeHust MepoONPHUATHS POMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIENIETCSl HA OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MCPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC y‘-IC6H01"0 nepuonaa.

MakcuMajibHOe KoanuecTBo 0a10B : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTiImyHo» - ot 81 mo 100
«xopomo» - ot 61 1o 80
«YOBJIETBOPUTEIBbHO» - OT 47 110

60

«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 47 Oaiia

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
TeKylero KOHTPOoJIst pe3yJbTaToB 00y4eHHUs
BxoaHo# KOHTPOJIb BXO/IHOM KOHTPOJIb 3HAaTh OCHOBHBIE MOHATHUS U TEOPEMBI

BxoaHoe TectupoBanue

IIKOJILHOTO Kypca anreOpbl ¥ TeOMETPHUH.
YMeTh NTPUMEHSTh UX JJIS1 aHATUTHYECKUX
BBIYMCIICHUM U IPOCTENIINX
Ir€OMETPUYECKHUX ITOCTPOCHUN

OIIK.1

CIOCOOHOCTH MCTIOIB30BATh
0a30Bble 3HAHUSI OCHOBHBIX
pa3aesioB MaTeMaTHYeCKOTo
aHaM3a, areopbl, aHATUTHYECKOU
reOMETPUHU, MATEMaTUYECKOMN
JIOTUKH, TCOPUH BEPOSTHOCTEH |
MaTEeMaTHYECKON CTaTUCTHUKH,
YUCJICHHBIX METOJIOB B Oyymieit
PO EeCCUOHAIBHON JEATETLHOCTH

Konrponsnas padora KII1
"BekTopHas anredpa”
IIncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HATh ONPEJEIICHNE BEKTOPA U JIMHEHHBIX
OIepanyii HaJl BEKTOPAMM, JIUHEHHON
3aBHCUMOCTH BEKTOPOB, MOHATHUS Oa3uca U
ad(UHHBIX CUCTEM KOOPJIUHAT. Y METh
JIOKa3bIBaTh OCHOBHBIE YTBEPKICHHUS.
3HaTh OCHOBHBIE (POPMYJIBL. Y METH
OPUMEHSATH (POPMYJIBI AEUCTBUS HAJ
BEKTOPAaMH, 33JJaHHBIMU B KOOPJAUHATHON
dopme, ckansgpHOe, BEKTOPHOE U
CMEIIaHHOE NPOU3BEIACHHE,
npeoOpa3oBaHue CUCTEM KOOPAMHAT,
MOJIAPHYIO CUCTEMY KOOPAMHAT.

OIIK.1

CHOCOOHOCTH HCTIOIH30BATh
0a30Bble 3HAHUSI OCHOBHBIX
pa3aesoB MaTeMaTHYeCKOTo
aHaM3a, areophl, aHATUTHYECKOU
r€OMETPUN, MATEMAaTHYECKON
JIOTHKH, TEOPHH BEPOSITHOCTEH U
MaTeMaTHYECKOW CTATUCTHKH,
YHUCJICHHBIX METOJIOB B Oy IyIIiei
po(heCcCHOHALHOM NesTEIILHOCTH

Kontponbnas padora KI12
"[Ipsimast Ha rIOCKOCTH"
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

VYMeTs 3anucaTh ypaBHEHHE IPSAMOM 110
MCXOJIHBIM JJaHHBIM B TpeOyemoii Gpopme.
YMeTh onpenensTh OCHOBHBIE
XapaKTEPUCTUKU MPSAMBIX U UX B3aUMHOE
pacroaoKeHUe. Y METh BBIUUCIIATh
pacCTOsIHUE OT TOYKH 0 MPSIMOM.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

CHOCOOHOCTH HCTIOIH30BATh
0a30Bble 3HAHUST OCHOBHBIX
pa3zienoB MaTEMaTUYECKOTO
aHanM3a, areopbl, aHATUTHYECKOU
reoOMETPUN, MATEMATUYECKOMN
JIOTUKH, TEOPUHU BEPOSITHOCTEH U
MaTeMaTHUE€CKON CTaTUCTHUKH,
YUCJICHHBIX METOJIOB B Oynymieit
PO ECCUOHAIBHON JEATETHLHOCTH

CamocTosiTenbHas paboTa
CII2 "IlnockocTh U npsiMasi B
npocTtpaHcTae"
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HATh pa3IM4YHbIC YPABHEHUS IUIOCKOCTH U
IIPSIMOM B IIPOCTPAHCTBE. Y METh 3alKCaTh
ypaBHEHHE B TpeOyemoii popme,
OTIPEETIUTh OCHOBHBIE XapaKTEPUCTUKH TI0
3aJJaHHOMY YPAaBHEHMIO, B3aMHOE
pacmosoKeHUe MIOCKOCTEN U MPSAMBIX,
paccTosHUE OT TOYKHU 10 INIOCKOCTH ,
paccTosiHUE OT TOYKH 10 MPSIMOM.

OIIK.1

CIIOCOOHOCTH UCIIOJIL30BaTh
6330BBI€ 3HAHUA OCHOBHBIX
pa3ienoB MaTEeMaTHYECKOTO
aHamM3a, anreOppl, aHATUTUICCKON
reOMETPHH, MaTEMaTHUECKOM
JIOTUKH, TEOPHUH BEPOSTHOCTEH M
MaTeMaTHYeCKOW CTaTUCTUKH,
YHCIICHHBIX METOJIOB B Oy TyImei
poeCCUOHATBHON JEATETLHOCTH

CamocrosrenbHas pabora
CII3 "Kpussle 2 nopsiaka"
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHBIE XapAKTEPUCTUKHU IJUINIICA,
runepOoIIbl, mapadosIbl, 3aIaHHBIX B
KaHOHUYECKOH opme. YMETh OINpeIeIUTh
WX JUIs KOHKPETHON KPUBOM, 3aIuCaTh
ypaBHEHUE KacaTeIbHON K KPUBOU. Y METh
IIPUBOJUTH O0Illee YPABHEHUE KPUBBIX K
KaHOHWYECKOMY BUJIY ITpeoOpa3oBaHueM
KOOpJMHAT, HAPUCOBATh YEPTEK
[IOJIyYEHHOM KPUBOW B IIEPBOHAYATILHOMN
CUCTEME KOOPIMHAT.

OIIK.1

CHOCOOHOCTH HCTIOIH30BATh
0a30BbIC 3HAHHS OCHOBHBIX
pa3ienoB MaTeMaTHIECKOTO
aHamM3a, anreOppl, aHATUTUICCKON
reoOMEeTPUHU, MATEMaTUYECKOMI
JIOTHKH, TEOPHH BEPOSITHOCTEH U
MaTeMaTHYECKOM CTATUCTHKH,
YUCJICHHBIX METOJIOB B Oymymieit
PO eCCUOHATBHON JEATETLHOCTH

CamocrosrenbHas pabora
CI14 "TloBepxHoctu 2
nopsaka”

3ammumaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHBIE YPaBHEHMSI IOBEPXHOCTEN
2 nopsiiKa B KAHOHUYECKOM BUJE. Y METh
IIPUBECTH 00lIee ypaBHEHHE TOBEPXHOCTH
K KAHOHUYECKOMY BHUJly HCIOJb3Ysl CABUT
KOOPJIMHAT, Ha3BaTh II0BEPXHOCTb,
METOJOM CEYEHUH ITOCTPOUTD YEPTEK
IIOBEPXHOCTHU.

OIIK.1

CIIOCOOHOCTDH MCIOJIL30BaTh
633OBBIC 3HAaHUS OCHOBHBIX
pa3aesoB MaTeMaTHYECKOTO
aHalm3a, anreOpbl, AaHATUTUICCKOM
reOMEeTPHUH, MaTEMAaTHUECKOI
JIOTUKHU, TEOPUH BEPOSTHOCTEHN U
MaTeMaTUYECKON CTaTUCTHKH,
YHCICHHBIX METOJIOB B Oy TyImei
Po(heCCHOHATTLHOM JISATSIIBHOCTH

Htorosoe KOHTpOIBHOE
Mepornpusarue KII5
HNTorosoe KOHTPOJIbHOE
MeponpusiTHe

3HaTh CBOMCTBA BEKTOPOB, IOCTPOCHUE
ad(HUHHBIX CUCTEM KOOPJIUHAT, KOOPJAUHAT
BEKTOpA, BEKTOPHOTO U CMEIIAaHHOTO
Mpou3BeIeHUs. 3HATh MOHITUS
anredpandecKux JIMHUM Ha TUIOCKOCTH | U
2 mopsiJiKa, BEIBOJI ypaBHEHUHN KPUBBIX,
peoOpa3oBaHusl KOOPAUHAT Ha IJIOCKOCTH
U B IPOCTPAHCTBE, OIpeIeTICHUS
MUIMHAPHUYCCKUX, KOHUICCKUX
MOBEPXHOCTEM, MOBEPXHOCTEH BpalllCHHUS,
MPSIMOJTMHEHHBIX 00Pa3yIOMINX
MMOBEPXHOCTEH.

Crnenupukanusi MeponpusiTuid TEKyero KOHTPoJIf




BXOJHOMN KOHTPO.Ib

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ais, BEICTABISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
ITpoxonnoii 6amt: 0

IToxa3zaTesn oneHUBAHUS

Banabl

3HaeT OCHOBHEIC YTBep)K}ICHI/Iﬁ 1 TCOPEMBI INITAHUMETPUHU U CTCPCOMETPUHN IIKOJIBHOI'0O Kypca
FeOMeTpI/II/I.yMeeT MNPUMCHATH UX IJId PCUICHUA 3aaa4

40

3HaeT OCHOBHBIE T€OMETpHUYECKUE (PUTYPBI HA TNIOCKOCTH U B IPOCTPAHCTBE. Y MEET MOCTPOUTh
YepTeX U BBIYJICHUTh HEOOXOAUMBIE 3JIEMEHTBI (PUTYPBI.

30

3HaeT OCHOBHBIE YTBEPKICHUS M TEOPEMBI IIKOJILHOTO Kypca anreOpsl. Y MeeT Npou3BOAUTh
anredpanveckue NpeoOpa3oBaHys U peliaTh ypaBHEHUS

30

Kontpoabnas padora KII1 "Bekropnas aareopa"

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MaxkcuMainbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20
[IpoxoaHoii 6ai: 9

IToka3aTenu oneHUBAHUA

Baaasl

3HaeT NOHATHS CKAJIIPHOT0, BEKTOPHOI'O U CMEIIAHHOTO MPOU3BEACHUS. Y MEET BBIUUCIITH U
HCIIOJIB30BaTh CBOMCTBA 3THUX ITpou3BeIeHNN. KOHTpoMpyeT npaBUIIBHOCTE pacyeTOB
NPOM3BEACHUI BEKTOPOB. MUHUMalbHAas OLIEHKa YMEHHUS - 2 6ajiia (MMeeT MOHATHE O
IIPUMEHEHUHU CKAJISIPHOTIO IPOU3BEIEHUS, HO JIEJIaeT OLUMOKHU B IPUMEHEHUH, IPUHIUIIHAJIbHbIE
OLIMOKH B BBIYMCIIEHUHM BEKTOPHOT'O U CMEIIAHHOI'O MPOU3BEICHHI)

6

3HaeT onpezesieHue BEKTOpa U JIMHEHHBIX ONepaluil Ha/l BEKTOpaMH. Y MEET JI0Ka3bIBaTh
OCHOBHBIE CBOMCTBA M HCIIOJIb30BAaTh (POPMYJIbI ICUCTBUA HAJ BEKTOpaMu. MUHUMAabHAS
OIICHKa YMeHus - 3 6ayuia (copMyIrpoBaHbI CBOMCTBA, HO JOKA3aTEIbCTBA HET)

3HaeT noHsATHs 6a3uca u apPUHHBIX CUCTEM KOOPJUHAT. Y MeeT IPOU3BOANUTh ACHCTBUS HAJ|
BEKTOpaMH, 33JJaHHBIMU B KOOPIMHATHON Gopme. MUHHMMaNbHAs OlIEHKAa yMEHUs - 2 Oaa
(MO>KET IPOBOAUTH JCHCTBHS HaJl BEKTOPAMH B KOOPJAMHATHOH (hopMe, HO He TIOHMMAET MOHSITHS
6a3uca u ahUHHBIX CHCTEM KOOPAMHAT )

3HaeT NOHATHE JINHEWHOW 3aBUCHMOCTU U HE3aBUCUMOCTH BEKTOPOB. YMEET J10KA3bIBaTh
OCHOBHBIC YTBCPIKICHUS, OIIPCACIIATH CBOMCTBA CHCTEM BCKTOPOB. MunnmanbHas OLICHKAa
yMmeHHus - 1 6amn (ymMeert onpeaeauTh 3aBUCHMa JI CUCTeMa BEKTOPOB, HO HE MOXKET 3aIlicaTh 3Ty
3aBUCUMOCTH)

3HaeT GopMyibl IpeoOpa3oBaHUs CUCTEM KOOPAMHAT. Y MEET UCIOIb30BATh UX I PELICHUS
3ajady. MUHHMaNbHAs OLlEHKA YMeHUs - 1 Oamn (MMeeT moHsATHe 0 popMyIIax mpeodpa3zoBaHus,
HO HE MOXKET IPUMEHUTD UX I PELICHUs 3a0a4M)

KonTpoabnast padora KII2 "Ilpsimast Ha miiockocTu"

[Ipo10mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMu: 2 Yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHO padoThI

MakcumanbHBIA 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanuu: 15
[Tpoxoanoii 6amt: 7




Iloka3aTey OLEHUBAHUSA

Bajaasl

3HaeT yCI0BUS B3AUMHOTO PACIIONI0KEHHUS MPSAMBIX. Y MEET OMpPEACIATh OCHOBHbIE
XapaKTEPUCTUKU MPSMBIX U UX B3aUMHOE PACMOJI0KEeHHEe. MUHUManbHas OLEHKA YMEHHUS - 3
Oamta (MMeeT MOHATHE O COOTHOIICHHSIX MEXIY MPSMOU U IJIOCKOCTBIO, HO JIeNaeT Irpyobie
OIIMOKY B MPUMEHEHUHU U TPAKTOBKE PE3yJIbTaTOB BHIYMCIICHUH)

6

3HaeT pa3MyHbIC 33JIJaHUSl YPABHEHUS NPSMOI Ha MJIOCKOCTH. Y MEET 3allucaTh ypaBHEHUE
IPSIMOM MO UCXOHBIM JaHHBIM B TpeOyemoi popme. MuHuUManbHas OLEeHKa yMeHUs - 3 6aia
(MMeeT MOHATHE PA3IMYHBIX 33/1aHUSAX YPaBHEHHS IPSIMOM, HO coBepIlaeT rpyOblie OIMOKU B UX
MIPUMEHEHUN )

3HaeT NOHATHE HOPMUPOBAHHOIO YPABHEHUS NPAMON. Y MEET BBIUUCIISTh OTKJIOHEHUE U
paccTosiHue OT TOYKHU JI0 MpsiMO. MUHMManbpHas olleHKa yMeHus - 1 6am (MMeeT NOoHATHE O
HOPMHPOBAHHOM YPaBHEHHH, B BBIYUCIICHUSAX UMEIOTCS apu(pMeTHUYECKHEe OLTHOKN)

CamocrositenbHas padora CII2 "IlinockocTs U npsiMasi B IpocTpaHcTBe'

ITpoaomKUTENEHOCTD IPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 6 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTesn oneHUBAHUSA

Banabl

3HaeT yCIOBUS B3aUMHOTO PACIOJI0KEHUS IPSIMbIX U IJIOCKOCTEN B MPOCTPAHCTBE. Y MEET
OIIPEJENIATh OCHOBHBIE XapAKTEPUCTUKHU MPSAMBIX U UX B3aUMHOE PacoiokeHue. MUHUMalbHAs
OlleHKa yMeHus - 1 6am (MMeeT NOHATHE O B3aMMHOM PacIoJIOKEHUU MPSIMOM U IJIOCKOCTH,
Jenaet rpyOble OIIMOKU B ONPEISIEHUH UX B3aUMHOT'O PACIIOI0KEHU)

3

3HaeT yCcI0BHUS B3aUMHOTO PACIOJI0KEHUS TUIOCKOCTEH. Y MEET OnpeessiTh OCHOBHbIE
XapaKTEPUCTUKHU IJIOCKOCTEN M UX B3aUMHOE pacnoiiokeHue. MuUHMMalbHas OLICHKA yMEeHus - 1
OaT (MMEET MOHATHE O PA3IUYHBIX PACTIONOKEHHIX TIOCKOCTEH, AeliaeT IpyOblie OMUOKH B
OTIpeICTICHUH XapaKTePUCTHUK)

3HaeT pa3IMyHbIC 3a/IaHUSl YPAaBHEHUS MPSMOIl B IPOCTPAHCTBE. Y MEET 3anucaTh ypaBHEHHE
IPSMOI1 110 UCXOAHBIM JJAaHHBIM B TpeOyeMoii popme. MuHMManbHas OLIEHKa yMEHus - 2 6asa
(MMeeT MoHATHE O PA3TUYHBIX (opMax 3aJaHusl ypaBHEHHUS MPSMOH, JIeaeT rpyOble OIMOKH B
COCTaBJIEHUH ypaBHEHHI)

3HaeT MOHATHE HOPMHUPOBAHHOTO YPAaBHEHUS TNIOCKOCTU. Y MEET BBIYHCIIATh OTKIIOHEHUE U
paccTosiHue OT TOYKHU JI0 TUIOCKOCTH. MuHUMaNbHas OlleHKa yMeHUs - 1 6at (MMeeT MOoHSITHE O
HOPMHPOBAHHOM YpPaBHEHUH IJIOCKOCTH, JIelaeT IpyOble OMMUOKN B €r0 TPUMEHEHUH )

YMeeT BBIYHUCISATh PACCTOSIHUE OT TOYKH JIO0 MPSIMOM B MMPOCTpaHCTBe. MUHUMabHAs OI[CHKA
yMeHus - 1 6am (3Haet popmyity, HO JIeTTaeT OMMOKH MPU BHIYUCICHUSIX )

3HaeT pa3IMyHbIe 33/1aHUS YPABHEHUS IIJIOCKOCTH B IIPOCTPAHCTBE. Y MEET 3alucaTh ypaBHEHHUE
IJIOCKOCTH 110 UCXOJHBIM JaHHBIM B TpeOyeMoil popme. MuHuManbHas OLEHKA yMEHHUS - |
Oas1 (MMeeT MOHATHE O PA3IUYHBIX YPABHEHUAX IUIOCKOCTH, JIEJIaeT OINOKU B IPUMEHEHUH
3TUX ypaBHEHUN)

CamocrosaTeabHast padora CII3 "Kpussble 2 nopsiaka'

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 8 yaca
VYcnoBus NpoOBENECHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEILHON PadoThI
MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20




[IpoxoaHoii 6ann: 9

IToxa3zarean oneHMBaHUA

Baaasl

3HaeT OCHOBHBIE XapaKTEPUCTUKHU 3JUTUIICA, THIIEPOOIIb, MapaldoJibl, 331aHHBIX B KAHOHUUYECKON
dopme. YMeeT onpeaenuTh X sl KOHKPETHON KPUBOM, HApUCOBATh YEPTEXK KPUBOM, 3armucarhb
YPaBHEHHE KacaTeJIbHOM K KPUBOM 110 33JaHHBIM YCIOBHsIM. MHUHHMMabHas OLIEHKA YMEHUS - 5
0aJ10B (MMEET MOHATHE O KPUBBIX, MOXKET ONPEIEIUTh OCHOBHBIE XapAKTEPUCTUKHU U CAENIATh
4epTek, He MOXKET 3aIiCaTh ypaBHEHNE KacaTeIbHOM)

10

3HaeT ol11ee ypaBHEHHE KPUBBIX. Y MEET MPUBOIUTH 001Iee ypaBHEHHE KPUBBIX K
KaHOHMYECKOMY BHJy € TIOMOILIBIO TIOBOPOTA OCEN M IMEpEeHOca Havyala KOOPAUHAT, 3aI1caTh
dbopMmyIIbl Mpeobpa3zoBaHusl KOOPAWHAT. YMeeT HApUCOBATh YEPTEXK MOTyUYCHHON KPUBOI B
NIEpPBOHAYAJILHON CHUCTEME KOOpJAMHAT. MUHMMalbHAs OLIEHKA yMEHus - 4 6ajuia (MMeeT MOHATHE
0 MpeoOpa30BaHUU KOOPIUHAT IPUMEHHUTEIHHO K YPAaBHEHUIO KPUBBIX, JA€JacT BEIYUCIUTEIbHBIE
OIMOKH, YePTEXK C OOJIBIIUM KOJIUYECTBOM HEAOUYETOR)

10

CamocrositesibHas padora CII4 "IloBepxnocTu 2 mopsiaka'

[Ipon0mKUTENBHOCTS TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThI
MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectaun: 10
[TpoxoxHoii 6amt: 5

IToxa3zarTen oeHUBAHUA

Bajaabl

3HaeT CBOMCTBA MOBEPXHOCTEH. YMEET METOJIOM CEUEHHI MOCTPOUTH YEPTEXK MOBEPXHOCTH.
MunumainbHas olleHKa yMeHus - 2 Oasia (MMeeT MOHITHE O KAHOHUYECKUX YPaBHEHUSIX
MOBEPXHOCTEH, JIeTIaeT OMMUOKH B IPUMEHEHUH METO/Ia CEYCHUM, HE MOXKET PUCOBATH YEPTEHKH )

5

3HaeT OCHOBHBIC YPAaBHEHUS MTOBEPXHOCTEN 2 MOPSAIKa B KAHOHUYECKOM BUJIE. Y MEET IPUBECTHU
o0111ee ypaBHEHHUE TOBEPXHOCTH K KAHOHUYECKOMY BUIY UCIIOJIB3YsI CABUI KOOPIUHAT, HA3BaTh
MOBEPXHOCTh. MuUHHMAasbHAs OLIEHKA YMEHHS - 3 Oaiia (MMeeT MOHATHE 00 ypaBHEHUSX
MOBEPXHOCTEH, fenaeT apudMeTnieckre ouMOKy B IpeoOpa3oBaHUsX, BCIEACTBUE YETro
ommbaeTcs B Ha3BaHUU ITOBEPXHOCTH)

Hrorosoe kouTpobLHOoe Meponpusitue KIIS

[TpoaomKUTET,HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B HAChl ayINTOPHOI padoThI

MakcumanbHBIH 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 10

IToxa3zarenn oeHNBAHUA

Bajaabl

3HaeT MOHATUS anreOpanyecKuX JIMHUHN Ha TUIOCKOCTH 1 U 2 mopsiika, ux o0IIne ypaBHEeHus,
HOPMHMPOBAHHOE YpaBHEHHE NMPSAMOH, Iy4OK MPSAMBIX. Y MEET A0Ka3bIBaTh OCHOBHBIE
yTBepKIeHHs. MUHMMaIbHAs OLICHKa YMEHUs - 2 6ayuia (MoXeT copMyIupoBaTh MOHATUS U
YTBEPKJCHMUS, 1e1aeT NPUHIUITHAIBHBIE OIINOKH B TOKa3aTEIbCTBAX )

4

3HaeT TEOPETUUECKUE OCHOBBI BEKTOPHOI'O MCUMCIIEHHUS: CBOMCTBA CUCTEM BEKTOPOB,
KOJUTMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB, MOCTpOeHHE apPUHHBIX CHCTEM KOOPAMHAT,
CBOICTBA NIPOEKINI BEKTOPOB, KOOPANHAT BEKTOPA U TOYKU, BEKTOPHOTO U CMELIAHHOTO
IIPOU3BENICHUS. YMEET JOKa3bIBaTh OCHOBHBIE YTBEPKI€HUA. MUHUMAasIbHAas OLIEHKA YMEHHUS - 2
6asuta (MoXxeT chopMyIMpOBaTh MOHATHUS U YTBEPXKICHUS, AeIaeT NIPUHIUINAIbHbIE OIIUOKU B




JI0Ka3aTesIbCTBaX )

3HaeT TeopeMy 00 O0IIeM ypaBHEHUH TNIOCKOCTH B MMPOCTPAHCTBE, HOPMUPOBAHHOE YpaBHEHHE
TUIOCKOCTH, BBIBOJ (DOPMYJIBI pACCTOSIHUE OT TOYKH JI0 MPSMOM H IMJIOCKOCTH. Y MEeT JOKa3bIBaTh
OCHOBHbIE yTBEpKIeHUs. MUHUMaNbHas OlleHKa yMeHus - 1 0amt (MoxeT chopMyarpoBaTh
TIOHSITHS M YTBEPKIACHHUSI, AeTaeT MPUHIIUIHAILHBIE OMTMOKHN B JI0KAa3aTeIhCTBAX)

3HaeT OIpeaACICHUSA TUINHAPUICCKNX, KOHUYCCKUX HOBCpXHOCTGI\/’I, HOBCpXHOCT@I\/II BpalicHus,
ompeeNneHus: IPSIMOIMHEHHBIX 00pa3yIoluX MoBepxXHOocTeH. MUHUMasbHAs OLleHKAa yMEHHS - |
6a (MoxeT chOpMyIUPOBATH OMPEICIICHNE TOBEPXHOCTH, JEIaeT OMIMOKHU 3aliCH YPaBHCHUM
U JI0Ka3aTelbCTBE CBOMCTB)

3HaeT ¢popMyIibl TPeoOpa30BaHU CHCTEM KOOPAMHAT Ha TUIOCKOCTH U B MMPOCTPAHCTBE. Y MEET
UCIIOJIb30BaTh MOJSIPHYIO, IMIMHIPUYECKYIO U CPEPUUECKYIO CUCTEMBI KOOPAUHAT.
MunumaibHas OlleHKa yMEHus - 2 0asuia (MoXeT cpopMyIrpoBaTh ONPEIEICHUE CUCTEMBI
KOOPJIMHAT, JieflaeT OIIMOKH B UCIIOIb30BAHUH)

3HaeT BbIBOJI KAHOHMUECKUX YpaBHEHUH 3JUIMIICA, TUIIEPOOIIbl U MapaboJibl U3 UX OIpeNesIeHMUs,
UX XapaKTepUCTHKH, 00lIee CBOMCTBO KPUBBIX 2 TOPsIIKA. YMEET ONpeesiTh OCHOBHBIE
XapaKTepUCTUKU KPUBBIX 2 MOPsI/IKa, 3a/laHHBIX B KAHOHUYECKOM BUJie. MuHUMaNbHas OLlEHKa
yMeHus - 1 6amn (MoxeT copMyIUpPOBaTh MOHATUS U YTBEPKACHUS, JeJlaeT NPUHIUIHAIbHbIE
OIIMOKH B OTIPE/ICTICHUN XapaKTEPUCTHK)




