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1. HammeHOBaHMe JUCHUIIINHBI
AHanuTtnueckas reomerpust 1

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue nmoarotosku: 03.03.01 IIpuknagapie MaTeMaTuka v pu3nuka

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
OIIK.1 CnocobeH npuMeHsTh GyHAaMEHTAIbHBIC 3HAHUS, TIOJyYCHHBIC B 00JIaCTH MaTeMaTUYECKUX HAyK, U
UCIOJIb30BaTh UX B MPO(ecCHOHANBHOM 1eATeIbHOCTH

Nuaukaropsl
OIIK.1.1 Mcnonb3yeT OCHOBHBIE MOHSTHS, KOHIIENINH, 3aa41 U METObl MATEMAaTHUYECKUX HAYK B
PO eCCUOHATBHON JIeATETLHOCTH



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 0
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padoTa 88
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOE Meporpusitue (3)
HtorosBoe koHTposbHOE Meponpustue (1)
IIuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM Ok3ameH (1 Tpumectp)
aTTecTanuu




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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
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. [Toropenos, A. B. Ananutuueckas reometpusi / A. B. Iloropenos. — 4-e u3a. — Mocksa, MkeBck :
PerynspHas n xaotudeckasi iuHaMuka, MIHCTUTYT KOMIIBIOTEpHBIX MccaenoBanui, 2019. — 208 c. — ISBN
978-5-4344-0720-5. — Texkct : anekrponHsbli // Lndpooit obpazosarensuslii pecypc IPR SMART : [caiir].
https://www.iprbookshop.ru/91909

3. Ilonos, B. JI. AHanuTH4ecKas TeOMeTpHs : yYeOHUK U MPAKTHKYM JJIS aKkaJleMHUuecKkoro Oakanaspuara / B.
JI. ITonog, I'. B. Cyxoukwuii. — 2-e u31., nepepad. u gomn. — Mocksa : M3natensctBo FOpaiit, 2019. — 232 c.
— (bakanaBp. Akagemuueckuit kype). — ISBN 978-5-534-03003-7. — Texct : anexrponnsiii // 9bC KOpaiit
[caliT]. https://www.urait.ru/bcode/433849

JdomosHuTeIbHAS:

1. baxsanos C. B.,Monenos I1. C.,ITapxomenko A. C. CoopHuUK 3a1a4 1o aHanutuaeckoi reometpun/C. B.
baxsanos, I1. C. Mogenos, A. C. I[Tapxomenko.-Cankr-Ilerepoypr:Jlans, 2009, ISBN 978-5-8114-0896-2.-384.-
bubnuorp. B npeauca.: c. 10

2. baxsanos C. B.,ba0Oymikun JI. .,UBanunkas B. [1. Ananutudeckas reoMeTpusi:yueOHUK A5
negarorundeckux HHCTUTYTOB/C. B. baxsanos, JI. . babymkun, B. [1. UBanunkas ; pea. C. B. baxsanos.-
Mockaa:IIpocsenienue,1970.-376.

3. Anekcannpos I1. C. JIekiuu 1o aHAIUTHYECKOW T€OMETPUH, TTOTIOJIHEHHBIE HE0OX0IMMBIMU CBEJICHUSIMU U3
anreOpsl ¢ MPUIIOKEHUEM COOpaHus 3a/1a4, CHAO)KEHHBIX PelIeHUsIMH, cocTaBIeHHOTO A.C.
[Tapxomenko:yueonuk s By30B/I1.C. AnexcanapoB.-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



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
AHajguTuvyeckas reomerpus 1

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Cnoco0eH npuMeHATh (PyH/IaMeHTAJbHbIE 3HAHUS, MOJIy4YeHHbIE B 001aCTH MAaTEeMATHYECKUX
HAYK, 1 UCI0JIb30BATh UX B MPo¢)ecCHOHAIBLHOI 1esITeJIbHOCTH

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HATD: ocHOBHBIE NOHATHA U HeynosiierBopureJ

Hcnonb3yeT oCHOBHBIE
IIOHATHS, KOHIICIIIINHU,
3aa4uu U METOAbI
MAaTEMaTUYCCKUX HAYK B
npodecCuoHAIbLHON
ACATCIIBHOCTHU

YTBEPKACHUS aHATUTHYECKOM
T€OMETPUH B MPUMEHEHHUH K
3aagam npodeccuoHaIbHOM
JESITENIbHOCTH;

YMETb: npumMeHATh METOABI
AQHAJIMTUYECKOM reOMETPUH B
MPUKIAIHBIX 3a/1a4aX, 1aBaTh
COJIEPKATENBHYIO
MHTEPIPETALMIO PE3YIHTATOB
BBIYMCIICHHH, NX
F€OMETPUYECKYIO
MHTEPIPETALHNIO,
KOHTPOJINPOBATh NPABUIBHOCTH
BBIUMCJIEHUI; CAMOCTOSTEIBHO
npuoOpeTaTh HOBbIE 3HAHUS
BJIAJJIETD: ocHOBHBIM
MOHSATUWUHBIM anmnapaToM TEOpUU
AQHAJIMTUYECKON N€OMETPUH;
HABBIKAMH aHAJIW3a MOJTyYEHHBIX
pe3yabTaTOB, UX MIPOBEPKHU U
WHTEPIpPETALNH;

He 3HaeT ocHOBHBIC NOHATHS, KOHIIEIIIIHH,
3a7a4¥ U METObl AHATUTUIECKOU T€OMETPHUH.
He ymeeT ucnonb3oBaTh UX JJIs pEIICHUS
T€OMETPUUYECKHX 3aJ1a4, HE MOXKET BbIOpaTh
HEOOXOIMMEBIN METO MCCIIEIOBAHMS,
KOHTPOJIUPOBATH IPABUIILHOCTH PEIICHUSI.
JIeMOHCTpUPYET OTCYTCTBHE HABBHIKOB
MPUMEHEHUS] OCHOBHBIX MOHITUN U KOHUEITLIHI
JUTSI TEOPETUUECKOTO U MIPAKTUYECKOTO aHaTN3a
T€OMETPHUECKUX OOHEKTOB.
YnoBaerBopuTeabH
OO0mue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
OCHOBHBIX TTOHSTHI, KOHIICIIIINI, 3a1a4 U
METOJI0B AHAJIUTUYECKON T€OMETPHUHU.
JleMOHCTpHUpYEeT YaCTUYHO C(HOPMUPOBAHHOE
YMEHHUE UCIOJIb30BaTh UX JUJISl PELLICHUS
reOMEeTPUUYECKUX 3a/1a4, JIeJaeT OMUOKY B B
BBIOOpE HEOOXOAMMOTO METO/1a UCCIICTOBAHUS 1
KOHTPOJIE TPAaBWJILHOCTH pemieHus. meer
MPEJICTABICHUE O MPAKTUYECKOM ITPUMEHEHUHU
OCHOBHBIX IMOHATHUI U KOHICOIIUN I
TEOPETUYECKOTO U MPAKTUYECKOr0 aHaIu3a
T€OMETPUUYECKIX OOBEKTOB.

Xopouo
CdopMupoBaHHbIE, HO COIEPKAIINE OTACTHHBIC
poOesbl 3HAHUSI OCHOBHBIX TIOHSITHH,
KOHIIEIIIINH, 3a/1a4 ¥ METOJIOB aHATUTHIECKOM
reoMeTpuu. B nemom ycnemnsie, HO
COJIEpIKaIIye OTACIbHBIC IPOOEITBI YMEHHUS
WCIIOJIb30BATh UX JJISl PEIICHUS
reOMETPUUYECKUX 3a/1a4, IeaeT OMUOKA B B
BBIOOpE HEOOXOIMMOTO METO/1a UCCIIEIOBAHUS U
KOHTpOJI€ MPaBUILHOCTH peleHus. meer
MPEACTABJICHUE O MPAKTUYECKOM IPUMEHEHUU




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
OCHOBHBIX ITIOHSATUI U KOHICHIIUN IS
TEOPETUUYECKOTO U NMPAKTUYECKOr0 aHaIu3a
TeOMETPUUYECKUX OOHEKTOB.

OT1an4yHO
3HaeT OCHOBHBIC MMOHATHS, KOHICIIIIUHY, 3aJa41
1 METO/Ibl aHATTUTUYECKON reOMeTpuu. Y MeeT
WCII0JIb30BATh UX JJIs1 PEIICHUS
r€OMETPUYECKHX 33J1a4, BBIOpaTh
HEOOXOIMMBIH METO MCCIIENOBAHMS,
KOHTPOJMPOBATh NPABUIBHOCTD PEIICHMUS.
JleMOHCTpUpYET HaBBIKK MPUMEHEHUS
OCHOBHBIX IIOHATUI U KOHICOIIUN JUIA
TEOPETUYECKOTO U MPAKTUYECKOr0 aHaju3a
F€OMETPUUYECKUX OOBEKTOB. YMeEET
CaMOCTOSITEJIbHO TPUOOpETaTh HOBBIE 3HAHUSI.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Buja meponpusiTus IPOMeKYTOYHOM aTTeCTALMH : DK3aMEH

Cnoco06 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUHOM aTTecTanum : OlLIEHKa M0 JUCHUIUIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIlK ONPEENSIeTCS Ha OCHOBE 06a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITUSX, TPOBOIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.

MaxkcuMajibHOEe KoJIHYecTBo 0aioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 g0 100

«xopomo» - ot 61 no 80

«YJOBJIETBOPUTEJbHO» - 0T 47 10 60
«HEeYI0BJIETBOPUTEIbHO)» / «<He3aYTeHo» MeHee 47 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb BXO/IHOM KOHTPOJIb 3HAaTh OCHOBHBIE MOHATHUS U TEOPEMBI
Bxoanoe TectupoBanue IIKOJIBHOTO Kypca anreOpsl U FeOMETpHUH.

YMeTh TPUMEHSTh UX ISl aHATUTHYECKUX
BBIYMCIICHUM U IPOCTENIINX
Tr€OMETPUYECKHUX ITOCTPOECHUN

OIIK.1.1 Konrponsnas padora KII1 | 3HaTh onpeneneHre BEKTOpa U JTMHEHHBIX
Hcnonb3yer OCHOBHBIE MOHATUS, | "BekTopHas anredpa' omepaluii HaJl BEKTOpPAMH, TUHEHHOMN
KOHIICTIINH, 3a1a9i 1 METObI IIncbrMeHHOe KOHTPOJIBHOE | 3aBHCUMOCTH BEKTOPOB, HOHATHS Oa3uca u
MaTCMaTH1ECKHUX HAYK B MeponpusTue apGUHHBIX CUCTEM KOOPIUHAT. Y METh
po(ecCHOHANLHON NEATENBHOCTH JIOKa3bIBaTh OCHOBHBIE YTBEPIKICHUSI.

3HaTh OCHOBHBIE (POPMYJIBL. Y METH
OPUMEHSATH (POPMYJIbI AEUCTBUS HAJ
BEKTOPAMH, 33JJaHHBIMU B KOOPJIAUHATHON
dopme, ckansgpHOe, BEKTOPHOE U
CMEILIaHHOE IIPOU3BEJCHHUE,
npeoOpa3oBaHue CUCTEM KOOPAMHAT,
HOJISIPHYIO CUCTEMY KOOPJMHAT.

OIIK.1.1 Kontponbnas padora KI12 | YMers 3anucats ypaBHEHUE MPSAMOIL 110
Hcnonb3yer OCHOBHBIE MOHATHSA, | "[IpsMas Ha MI0CKOCTH" UCXOIHBIM JaHHBIM B TpeOyeMoi popme.
KOHICTINNH, 331a91 1 MCTOIBI IIucbMeHHOE KOHTPOJILHOE | YMETh ONPENENIATh OCHOBHBIE
MAaTEMaTH4ECKNX HAYK B MeponpusTHe XapaKTEPUCTUKU MPSAMBIX U UX B3aUMHOE
NPO(ECCHOHATBHON ACSATEIbHOCTH pacroyioKeHue. Y METh BEIYUCIIATH

paccTostHUE OT TOYKH 0 MPSIMOM.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Hcnonb3yeT OCHOBHBIE TTOHSATHSA,
KOHIEMIINH, 3a]1a9l U METO/IbI
MaTeMaTHYECKUX HAyK B
npodeccuoHaNbHOM NesTeIbHOCTH

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

3HATh pa3IM4YHbIC YPABHEHUS IUIOCKOCTH U
IIPSIMOM B IIPOCTPAHCTBE. Y METh 3alMCaTh
ypaBHEHHE B TpeOyemoii popme,
OIIPEEITUTh OCHOBHBIE XapaKTEPUCTUKH TI0
3aJaHHOMY YPAaBHEHMIO, B3aMHOE
pacmosoXKeHUe MIOCKOCTEN U MPSAMBIX,
paccTosiHUE OT TOYKHU 10 INIOCKOCTH ,
paccTosiHUE OT TOYKH 10 MPSIMOM.

OIIK.1.1

Hcnonb3yeT OCHOBHBIC TIOHSTHS,
KOHIICTIIINH, 33]]a91 ¥ METOIbI
MaTeMaTHYECKUX HAYK B

PO eCCUOHATBHON e TETHHOCTH

CamocrosiTenpHas pabora
CII3 "Kpussle 2 nopsiaka"
3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHBIE XapaKTEPUCTUKHU 3JUINIICA,
rurnepOoIIbl, Tapadoibl, 3aJaHHBIX B
KaHOHHYECKOH (hopMe. YMETh ONpeaeuTh
UX JUI1 KOHKPETHOU KPUBOM, 3aIIMCaTh
YpaBHEHUE KacaTeJIbHON K KPUBOU. YMETh
NPUBOAUTH O0IIEee YPaBHEHUE KPUBBIX K
KaHOHMYECKOMY BHJy ITpeo0pa3oBaHuEM
KOOPJMHAT, HAPUCOBAThH YEPTEK
MOJYYEHHON KPUBOW B IEPBOHAYAIILHOU
CUCTEME KOOpJUHAT.

OIIK.1.1

Hcnonb3yeT OCHOBHBIC TIOHSTHS,
KOHIICHIIH, 3202491 U METObI
MaTE€MaTUYCCKHUX HAYK B

PO eCCUOHAIBHON JESATETLHOCTH

CamocrosiTenpHas padbora
CI14 "TloBepxHoctH 2
nopsiaka"

3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

3HaTh OCHOBHBIE YPAaBHEHHUSI TOBEPXHOCTEM
2 mopsiiKa B KAHOHUYECKOM BUJE. YMETh
MIPUBECTH 0011Iee YpaBHEHHE TOBEPXHOCTH
K KAHOHUYCCKOMY BHUY UCTIOJIbB3Ys CIABUT
KOOpJIMHAT, HAa3BaTh MIOBEPXHOCTb,
METOJOM CEYEHUH MOCTPOUTH YEPTEK
MTOBEPXHOCTH.

OIIK.1.1

Hcnonb3yeT OCHOBHbBIE IOHSTHS,
KOHLICTILINH, 33/1a41 U METObI
MaTeMaTHYECKUX HAyK B
poecCuoHaNBHOMN NeSTEIbHOCTH

HTorosoe KOHTpPOJILHOE
Meponpustue KIS
HTorosoe KOHTpPOJILHOE
MeponpusaTHe

3HaTh CBOMCTBA BEKTOPOB, [IOCTPOEHUE
ap(UHHBIX CUCTEM KOOPJIMUHAT, KOOPIUHAT
BEKTOpA, BEKTOPHOT'O ¥ CMELIAaHHOTO
IIPOU3BEICHUS. 3HATh MOHSITUS
anreOpandecKux JIMHUM Ha TIOCKOCTH 1 U
2 nopsiaKa, BBIBOJ| YPAaBHEHHUI KPUBBIX,
npeoOpa3oBaHus KOOPJUHAT Ha MJIOCKOCTU
U B IIPOCTPAHCTBE, ONPEIEICHUS
LWIMHIPUYECKHUX, KOHUYECKHUX
ITOBEPXHOCTEN, TOBEPXHOCTEN BpALIEHUS,
IPSAMOJIMHEHHBIX 00pa3yoLINX
ITOBEPXHOCTEN.

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

BXOJHOH KOHTPO.Ib

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 2 yaca

YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHO padoThI




MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBII 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTanuu: 0
[IpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

3HaeT OCHOBHBIE YTBep)KI[eHI/Iﬁ " TCOPCMBI INIAHUMETPHUHN U CTCPCOMECTPHUH HIKOJBHOTO KypCa
I‘GOMGTpI/II/I.YMeeT MNPUMCHATH UX OJId PCUICHUA 3aaa4

40

3HaeT OCHOBHBIE T€OMETpPUUECKUEe (PUTYPHI Ha TUNIOCKOCTH U B TIPOCTPAHCTBE. Y MEET MOCTPOUTH
YepTeX U BHIYJICHUTh HEOOXOAUMBIE SJIEMEHTHI (PUTYPBHIL.

30

3HaeT OCHOBHBIE YTBEPKICHUS  TEOPEMBI IIKOJILHOTO Kypca anreOpbl. Y MeeT NPOu3BOAUTh
anreOpandecKue npeodpa3oBaHus U peIlaTh YPaBHCHHS

30

KonTpoabnast padora KII1 "Bekropnas aareopa'

[Ipon0mKUTENBHOCTD TPOBEACHHS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTalluu: 2 yaca
VY cnoBust poBeIEHHSI MEPOIIPUATHUS: B 4aChl AyAUTOPHOMH PadoThI

MakcumanbHBIH 0asul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[TpoxoaHoii 6amt: 9

IToxa3zaren oeHNBaAHUA

Bajaabl

3HaeT NOHSTHS CKAJIIPHOT0, BEKTOPHOI'O U CMEIIAHHOTO MPOU3BEACHUS. Y MEET BBIUUCIIATH U
UCIIOJIb30BaTh CBOMCTBA 3TUX Npou3BecHUN. KOHTpoaMpyeT NpaBUIIBHOCTh PacyeTOB
NPOM3BEACHUI BEKTOPOB. MUHUMabHAs OLICHKa YMEHHUS - 2 6ayia (MMeeT MOHATHE O
INPUMEHEHHUHU CKAJISIPHOTO IPOU3BEAEHUS, HO JIeNaeT OIUOKY B IPUMEHEHUH, IPUHLIUITHATIbHBIE
OLIMOKH B BBIYMCIIEHUH BEKTOPHOTO U CMEIIAHHOTO MPOU3BEICHHIA)

6

3HaeT onpeeeHue BEKTOPa U JJMHEUHBIX ONEpaluil HaJl BEKTOpaMu. ¥ MEET T0Ka3bIBaTh
OCHOBHBIE CBOICTBA U HCIIOJIB30BaTh (POPMYIIBI AEUCTBHS HAJl BEKTOpaMu. MUHHMMabHas
OIlEHKa yMeHUs - 3 6ayuia (chopMyIMpOBaHbI CBOMCTBA, HO IOKA3aTEIbCTBA HET)

3HaeT noHsATHs 6a3uca U aQpPUHHBIX CUCTEM KOOPIUHAT. Y MEET MPOU3BOANUTH ACHCTBUS HAJ
BEKTOpPaMH, 3aJIaHHBIMU B KOOPAWHATHOU (popMe. MuHUManIbHas OIlEHKAa YMEHHUS - 2 Oayia
(MO>XET MPOBOAUTH ACUCTBUS HAJl BEKTOPAMHU B KOOPAUHATHOW (popMe, HO HE TOHUMAET MOHSATHUS
0a3uca u ahPUHHBIX CHCTEM KOOPAMHAT )

3HaeT NOHATHE JIMHEWHON 3aBUCHMOCTH U HE3aBUCUMOCTH BEKTOPOB. YMEET JI0KAa3bIBaTh
OCHOBHBIE YTBEPKJICHHUS, ONPENIETATh CBOMCTBA CUCTEM BEKTOPOB. MUHHMaIbHas OLICHKA
yMeHus - 1 6amn (yMeer onpeaenuTh 3aBUCHMA JIU CUCTEMa BEKTOPOB, HO HE MOXKET 3aIlucaTh 3Ty
3aBHCHMOCTD)

3HaeT GopmyJibl IpeoOpa30BaHUs CUCTEM KOOPAMHAT. Y MEET UCIOIb30BATh UX IS PELICHUs
3aja4. MuHHMMasbHas OlleHKa yMeHus - 1 6ai (uMeeT noHatue o popmyrax npeodpazoBaHus,
HO HE MOKET IIPUMEHUTD UX JUISl PELICHUS 3a1a4H)

Kounrpouabnas padora KII2 "IIpsimas Ha miiockoctu"

ITpoaomKUTENTEHOCTD IPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTECTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 15
[Tpoxonnoii 6amn: 7

IToxa3zaTen oneHUBAHUSA

Banabl

3HaeT YCJIOBHA B3aMMHOTI'O paCIliOJIOXKCHUS IPSAMBIX. VYmeer OonpeacIsiTb OCHOBHBIC
XapPaKTCPUCTUKHU

6




NPSAMBIX M UX B3aUMHOE pacroyiiokeHue. MuHHMaIbHAs OIICHKa yMEHus - 3 6ajuia (uMeet
MOHATHE O COOTHOLIEHUAX MEKIY NMPSIMOM M MJIOCKOCTBIO, HO JieNIaeT IrpyOble OMNOKY B
IIPUMEHEHUHU U TPAKTOBKE PE3yJIbTaTOB BHIYMCIICHUI)

3HAeT pa3IMYHbIC 33/JaHUS YPABHEHUS NPSMOM HA IJIOCKOCTH. Y MEET 3allucaTh ypaBHEHUE
IPSAMOI 10 UCXOAHBIM JIAaHHBIM B TpeOyemoii opme.  MuHHMMAaNbHas olleHKa yMeHus - 3 Oanna
(MMeeT NOHATHE Pa3IMYHBIX 33JaHUSX YpaBHEHUs MIPSIMOM, HO COBEpILAET rpyObie OITHMOKH B UX
IIPUMEHEHNN)

3HaeT NOHSITHE HOPMUPOBAHHOTO YPAaBHEHUS MPAMOI. Y MeEeT BBIUUCIISTh OTKJIOHEHUE U
paccTosiHie OT TOYKH 10 MpAMOil. MHUHHUMalbHas OLleHKa yMeHHs - 1 Oam (MMeeT MOHATHE O
HOPMHUPOBAHHOM YpPaBHEHUH, B BBIUUCICHUSIX UMEIOTCSA apuU(PMETHUECKHE OILINOKN)

CamocrositenbHas padora CII2 "IliockocTs M npsiMasi B IpocTpancTse'

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 6 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl CAMOCTOSAITEJIbHOM padoThI
MakcumanbHBIA 0ajl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 15
[Tpoxoanoii 6amt: 7

Iloka3aTey OLEHUBAHUA

Baaasl

3HaeT yCJIOBHS B3aUMHOTO PACIIONIOKEHHS MPSIMBIX U TUNIOCKOCTEH B IPOCTpaHCTBE. Y MEET
OonpeaAcC/IsATb OCHOBHBIC XapPAKTCPUCTHUKHU IMPAMBIX U UX B3aUMHOC PACIIOJIOXKCHHUC. MunanManbHas
OLIeHKa YMeHHUs - 1 0an (MMeeT MOHATHE O B3aUMHOM PACIOI0KEHUU MPSAMON U TIIOCKOCTH,
Jenaer rpyObie OlMOKY B ONIPEAEIEHIUH UX B3aUMHOIO PACTIONOKEHHMS)

3HaeT ycI0BHUS B3aUMHOTO PACIOJIOKEHUS TUIOCKOCTEH. Y MEET ONPEENITh OCHOBHbBIE
XapaKTCPUCTHUKHU IJIIOCKOCTEH M MX B3aNMHOE PpacIoJIOKCHHC. MunnManbHas OIICHKAa YMCHUA - 1
0as1 (MMeeT MOHATHE O PA3TUYHBIX PACHOJIOKEHUAX IIOCKOCTEH, AeiaeT rpyoble OIMOKH B
OTpe/IeNIEHUU XapaKTEPUCTHUK)

3HaeT pa3IMYHbIC 33/JaHUS YPABHEHUS NPSMOI B IPOCTPAHCTBE. Y MEET 3aIucaTh ypaBHEHHE
MPSIMOM MO UCXOJHBIM JJaHHBIM B TpeOyemoi popme. MuHMMaNbHas OlleHKa yMeHus - 2 6ana
(MMeeT MOHATHE O PA3NUYHBIX (PopMax 3a7aHusl ypaBHEHHUs MPSAMOH, JieiaeT rpyoble OIMOKH B
COCTaBJICHUH YPABHEHUI)

3HaeT NOHIATHE HOPMHPOBAHHOT'O YPABHCHUS INIOCKOCTH. VYMeeT BhIUMCIATh, OTKJIOHEHHUE U
pPacCToOAHHUEC OT TOYKH 0 IIJIOCKOCTH. MuHuManabHas OIleHKa YMCHUA - 1 6amn (I/IMGGT IIOHATHUEC O
HOPMHPOBAHHOM YpaBHCHHHU INIOCKOCTH, ACJIIACT Fp}I6BIe OIIIMOKH B €r0 HpI/IMeHeHI/II/I)

YMeeT BBIYUCIATh PACCTOSHUE OT TOYKH J0 MPSIMOM B IPOCTPAaHCTBE. MUHUMAaBHAS OICHKA
ymeHus - 1 6amn (3Haet hopmMyity, HO JeaeT OIIUOKU MPU BEIYUCTICHUSIX)

3HaeT pa3IMYHbIC 3a/IaHUs YPABHEHUS TUIOCKOCTH B MTPOCTPAHCTBE. YMEET 3alKcaTh YPaBHCHUE
IUIOCKOCTH 110 KCXOTHBIM JIaHHBIM B TpeOyemoit popme. MuHUMabHas OlICHKA YMEHHS - |
0ayut (MMEeT MOHATHE O PA3IMYHBIX YPABHEHUSX IJIOCKOCTH, JIeJaeT OIUOKY B IPUMECHEHUN
ATUX ypaBHEHUN)

CamocrosTeabHast padora CII3 "Kpussble 2 nopsiaka'

[TpoaomKUTeNsHOCTD TPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTTecTanuu: 8 yaca
YcnoBus mpoBeeHUS MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MaxkcuManbHbIi 0aJ1, BEICTABIISIEMBIH 32 MEPOTIPUSATUE POMEKYTOUHOU aTTecTauuu: 20
[TpoxoaHoii 6amt: 9




Iloka3aTey OLEHUBAHUSA

Baaasl

3HaeT OCHOBHBIE XapaKTEPUCTUKHU SILTUIICA, TUIIEPOOJIBI, TapadoIbl, 33JaHHBIX B KAHOHUYECKOM
dbopme. YMeeT onpenenuTs Ux It KOHKPETHOW KPUBOHM, HAPUCOBATh YEPTEK KPUBOM, 3aMicaTh
ypPaBHEHUE KacaTeIbHOM K KPUBOU I10 3aJaHHBIM yCJIOBUAM. MuUHUMAasbHas OLEHKA YMEHHUS - 5
0aIoB (MMEET MOHATHE O KPUBBIX, MOXKET OIPECIINTh OCHOBHBIE XapaKTEPUCTUKH U CAETIATh
4epTeX, HE MOXKET 3aIUcaTh ypaBHEHHE KacaTEIbHON)

10

3HaeT ol1ee ypaBHEHHE KPUBBIX. YMEET MPUBOJIUTH 00IIEe YpaBHEHNE KPUBBIX K
KaHOHMYECKOMY BUY C IIOMOLIBIO IOBOPOTA OCEM U IIEPEHOCA Havajga KOOPAUHAT, 3al1MCaTh
dbopmyIiel TpeoOpa30BaHMs KOOPAUHAT. Y MEET HAPUCOBATh YEPTEXK MOTYUCHHON KPUBOH B
MEepPBOHAYAIILHOM crcTeMe KOOpAMHAT. MHUHHMMaIbHas OlIEHKAa yMeHUS - 4 Oaisa (MMeeT MOHSATUE
0 MpeoOpa3oBaHUU KOOPAUHAT MPUMEHHUTEIFHO K YPAaBHEHUIO KPHUBBIX, JEIACT BHIYUCITUTEIIHHBIC
OIIMOKH, YePTEkK C OONBIIUM KOJIUYECTBOM HEAOUYETOB)

10

CamocrosTeabnas padora CII4 "IloBepxHocTu 2 nopsiaka'

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus NpoBeaEHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoanoii 6amt: 5

IToxa3zaTesn oneHUBAHUSA

Baniabl

3HaeT CBOICTBA MOBEPXHOCTEH. YMEET METO/I0M CEUEHUHN OCTPOUTH YEPTEX MOBEPXHOCTH.
MuHuManbHas OLIeHKa yMEHUs - 2 6ajuia (MMeeT MOHATHE O KAHOHUYECKUX YPaBHEHUSX
MOBEPXHOCTEH, JIeJIaeT OMUOKY B IPUMEHEHUH METO/1a CEYEHU, HE MOXKET PUCOBATH YEPTEXKH )

5

3HaeT OCHOBHbIE YPABHEHUS IOBEPXHOCTEH 2 MOpsiiKa B KAHOHUYECKOM BUJE. Y MEET IPUBECTU
o011ee ypaBHEHHE MOBEPXHOCTH K KAHOHUYECKOMY BUAY MCIIOJIb3YsI CIIBUT KOOPIUHAT, Ha3BaTh
MOBEPXHOCTh. MUHHMAaJbHAs OLIEHKA YMEHHS - 3 Oaiia (MMeeT MOHATHE 00 YpaBHEHUSIX
MMOBEPXHOCTEH, JesIaeT apupMeTuIecKe OMOKN B MPeoOpa3oBaHUAX, BCICACTBUE YETO
omnbaeTcs B Ha3BaHUH MIOBEPXHOCTH)

Hrorosoe kouTpoabsHoe Meponpusitue KIIS

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTesm oneHUBAHUS

Baniabl

3HaeT NOHATUA anreOpanyecKux JIMHUM Ha IIIOCKOCTU 1 U 2 mopsiika, Ux oOIIMe ypaBHEHHUS,
HOPMMPOBAHHOE YPAaBHEHUE NPSMOU, IIy4OK IIPSAMBIX. ¥ MEET JOKa3bIBaTh OCHOBHBIE
yTBEpKACHUs.. MHUHHUMaIbHas OLIEHKa yMeHus - 2 6aisa (MoxXeT chopMyIUpoBaTh MOHITUS U
YTBEPKJICHHUS, 1e1aeT NPUHIUITHAIBHBIE OIINOKH B 10Ka3aTeIbCTBAX )

3HaeT TeOPETHUECKUE OCHOBBI BEKTOPHOTO UCUUCIICHHUS: CBOMCTBA CUCTEM BEKTOPOB,
KOJUTMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB, MOCTpOeHHE apPUHHBIX CHCTEM KOOpAMHAT,
CBOMCTBA MTPOEKIUI BEKTOPOB, KOOPAUHAT BEKTOPA U TOYKH, BEKTOPHOTO ¥ CMELIAHHOTO
MIPOU3BECHUA. ¥ MEET JOKA3bIBATh OCHOBHBIE YTBEPKACHUA. MUHUMAaIbHasl OLIEHKA YMEHHUS - 2
Oamta (MoxeT chopMyITMpOBaTh MOHATHUS M YTBEPKICHHUS, IeIaeT MPUHIMITAAIbBHBIE OIINOKU B
JI0Ka3aTeNbCTBAX )




3HaeT TeopemMy 00 0011eM ypaBHEHUHU TNIOCKOCTH B IPOCTPAHCTBE, HOPMUPOBAHHOE YpaBHEHUE
IUTOCKOCTH, BBIBOZ (DOPMYJIBI PACCTOSTHUE OT TOYKH JI0 TIPSIMOI M INTIOCKOCTH. YMEET JT0Ka3bIBaTh
OCHOBHbIE yTBEep)KJIeHHs. MUHUMaIbHAs OIleHKa yMeHus - 1 6amn (MoxeT copMyIupoBaTh
HOHATHS ¥ YTBEP)KACHUS, IeaeT NPUHINITNATIbHBIC OIINOKN B I0KAa3aTEIbCTBAX )

3HaeT onpeAeNeHus WINHAPUUECKNX, KOHUUECKUX TTOBEPXHOCTEN, IOBEPXHOCTEN BpalleHMS,
ornpezesieHus: NPSIMOJIMHEMHBIX 00pa3yIoluX MoBepxHocTel. MUHUMasbHAas OLlEeHKAa yMEeHHUS - 1
6am (MoxxeT chopMyIupoOBaTh ONpeIeeHUue IOBEPXHOCTH, JeaeT OLIMOKU 3allUCH YpaBHEHHM
U J10Ka3aTeJIbCTBE CBOMCTB)

3nHaet hopmMyIibl MpeoOpa3oBaHMs CUCTEM KOOPAMHAT Ha TUIOCKOCTH U B IPOCTPAHCTBE. Y MEET
MCIOJIb30BaTh MOJISIPHYIO, MIMHIPUYECKYIO U CPEPUUYECKYIO CUCTEMBI KOOPUHAT.
MuHnumainbHas OlleHKa YMeHus - 2 6asia (MoxeT chopMyIrpoBaTh ONPEIEICHUE CUCTEMBI
KOOPJIMHAT, JIelaeT ONTUOKN B UCTIOJIb30BAHIH )

3HaeT BbIBOJI KAHOHUYECKUX YPABHEHUH AJIIIca, THIepOosIbl ¥ Mapadosbl U3 UX ONpeIesIeHus,
UX XapaKTepUCTUKHU, 0011ee CBONCTBO KPUBBIX 2 OPAAKA. YMEET ONpeAesiTh OCHOBHbIE
XapaKTEPUCTUKHU KPUBBIX 2 MOPAJIKA, 3aJaHHBIX B KAHOHUUYECKOM Bue. MUHMMalIbHAs OLICHKA
ymeHus - 1 6amn (MoxkeT chopMyJIMpOBATh NOHATUS U YTBEPKACHUS, A€TaeT MPUHIUITUAIbHBIE
OLIMOKH B ONpPE/IEICHUN XapaKTEPUCTUK)




