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Pabouass mporpamma guctumuHbl  «duddepeHunanbHasi reoMeTpus» U
oOyuaromuxcs 1no HarpasiaeHuio noarorosku 01.03.01 Maremaruka (Ilpoduns: Matemartuka),
cocTaBiieHa Ha OcHOBaHMHM DelepalibHOTO TOCYAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAapTa
BhICIIET0 0Opa3oBaHus — OakanmaBpuaT mo HampasieHuto noxaroroku 01.03.01 Maremaruka,
YTBEPKJICHHOTO NMpHKa3oM MuHHUCTEpCTBa oOpa3oBaHus U Hayku Poccuiickoit deneparuu ot
10 suBapst 2018 1. Ne 8 (¢ wm3m. um gjomn.), Ilopsinka opraHu3anuu U OCYIIECTBICHUS
00pa3oBaTeNbHOI JEeATEIBHOCTH 0 00pa30BaTEIbHBIM MPOrpaMMaM BbICHIETO 00pa3oBaHUS —
nporpaMmaMm OakajaBpuaTa, IporpamMmaM CIELUAJIMTETa, IpOorpaMMaM MarucTparypsl,
YTBEPKIACHHOTO TMpHKa3oM MUHHCTEpCTBA HayKd M BbIciiero oOpas3oBanus Poccuiickoit
Oeneparuu ot 06 ampenst 2021 1. Ne 245 (¢ u3M. ¥ J011.), B COOTBETCTBUM C YYEOHBIM TUIAHOM,
yTBepkaeHHBIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» miis nabopa 2025 roza.

PazpaboTumk:

npodeccop Kadeapsl BBICIICH MAaTEMAaTHKNA U

METOMKH IPETIOIaBaHuUsI MATEMATUKH

JOKTOP ¢bus.-mar. HayK, npodeccop A.B. Ma3ues

Pabouas mporpamMmma omo0peHa Ha 3aceqaHuM Kadeapbl BBICIICH MaTeMaTHKA W METOJUKH
NpenoaaBaHus MaTeMaTHKU
[Iporokoin ot 10.04.2025 . Ne 9

3aBenyronuii kageapoit E.N. Cxaga
COI'JTACOBAHO:

JlexaH (akysbTeTa MaTEMaTHKH H

MH(GOPMAIMOHHBIX TEXHOJIOTHH H. A. Mouceenko
16.04.2025 .

Y4eOHO-MeToIn4ecKas KOMHUCCHS (paKyIbTeTa MAaTEMaTHKH 1 MHPOPMAIIMOHHBIX TEXHOJIOTHH.
IIporokoi ot 16.04.2025 r. Ne 3.
[Ipencenarens JI. U. CensixoBa

PykoBonutenb ~ OCHOBHOM  0Opa3oBaTeabHOU
pOrpamMMsl, 1-p Gpu3.-MaT. HAyK, Ipod. B. B. Bosnukos
16.04.2025 r.
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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

1.1.  TpeGoBaHus K MpEABAPUTEIHHON MOATOTOBKE OO0YYAIOIIUXCS, MPEIIICCTBYIOIINE
U COITyTCTBYIOIINE JUCIUTUIMHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUYCHHE TAHHOM:

0a3oBas MOATrOTOBKA 110 MaTeMaTHKE B 00BEME MTPOrpaMMbI CPETHEH IITKOJIBI;

JTUCIUILTMHBI TIPOTpaMMBbl OakanaBpuara: Maremarnueckuit ananus; J{uddepernmansabie
ypaBHEHHS 1 AHATUTUYECKAs TEOMETPHSL.

1.2.  JIMcuMImiauHbl, KypcOBbIe pabOThl U MPAKTHKH, JUISI KOTOPBIX OCBOCHHE TaHHOU
JMCIATUTMHBI HEOOXOMMO KaK MPEIIeCTBYOIIEE:

Teopernueckas mexannka; OCHOBBI MATEMaTHIECKOTO MOJACIUPOBAHUS.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokazarens 3HavYeHHE MoKa3aTess
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 01.03.01 Maremaruka (IIpoduib:
(manee — OII) MaremMaruka)

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.b. luddepenunanbuas reomeTpust
Y4eOHBIM IIJIAHOM

YacTh 00pa3oBaTeIbHON MPOrpaMMBbl bazoBast yacth

KonnuecTBO 3a4eTHBIX €IUHUL / BCETO YaCOB 3/108

B caywae npenbsBieHHs OT OOydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIE€HUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHHEM IICHXOJIOr0-MEIUKO-T1eAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conuanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMbl peaOuwnuranuu u  aOwimuranuu (UIIPA), nannas paGouas
IporpaMMa MOKET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
oOyuJarorerocs.

2.2.  Pacmpenenenue 4acoB 1o popmMaM U neproaaM o0yyeHHs

OO11ee KOJIMYECTBO YacOB
o
= CaMoCTOSI-
dopma g 3 5 -
> | 2 | mekum- | nabopa- | MPakTH- | TENbHOH dopma
00y4eHus 2 3 BCETO

S | OHHBIX | TOpHBIX | YeCKHX | pabOThI + KOHTPOJIS

KOHTPOJIb
OuHast 2 | 4 15 30 - 63 108 3a4er

3. LEJM JUCLUIUIMHBI

N3ydyenne MeTONOB UCCIEAOBAHUS JOKAIBHBIX CBONCTB KPHUBBIX M TOBEPXHOCTEH,
KJ'IaCCI/ICbI/IKaIII/IH KpI/IBBIX nu HOBerHOCTeI\/II Ha OCHOBC I/IHBapI/IaHTOB, I/I3y‘-IeHI/IC MeTpI/IKI/I B
€BKIIMJIOBOM U PUMAHOBON T'€OMETPUU, OCBOCHUE (DYHIAMEHTAIbHBIX MOHATUNA METPHUYECKUX U
TOITOJIOTHUYCCKUX HpOCTpaHCTB, KOMIIAaKTHOCTH, CBA3HOCTH, (bOpMI/IpOBaHI/ISI HaABBIKOB
HNCITOJIb30BAaHUsL HpI/IJIO)KeHI/II\/'I I‘GOMGTpO-TOHOJIOFI/I‘-ICCKI/IX KOHCprKHI/Iﬁ n MCTOIOB B Hpouecce
JanbHEHIIero o0ydeHusl.
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4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEBI, NX NHAMKATOPBI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

4.1. KomnereHuuu

OIIK-2. Criocoben pa3zpabaTbiBaTh, aHATU3UPOBATh U BHEAPATH HOBbIE MaTEMaTUYECKHE
MOJIEJIM B COBPEMEHHBIX €CTECTBO3HAHUH, TEXHUKE, SKOHOMHKE U YIIPABICHUU.

4.2. Vnaukatopbl KOMIIETCHIIUH

OIIK-2.3. TlpumeHsSIET OCHOBHBIC OMNpeaeiIcHUsT U TeopeMmbl auddepeHITnaIbHON
FE€OMETPUM U TOTIOJIOTHH JUIsl MOJEJINPOBAHUS PEAJIBHBIX ITPOLIECCOB

Pe3synbTaTsl o0yueHus
OIIK - 2.3.1. 3HaeT TeopeMbl O NPEICTAaBICHUM KPHUBOM M IOBEPXHOCTH B OKPECTHOCTHU
OOBIKHOBEHHON TOYKHU.
OIIK - 2.3.2. 3naeT TeopeMbl 00 M30METPUUECKUX IOBEPXHOCTSAX, CBOICTBA MOBEPXHOCTEU C
MOCTOSIHHOM MOJIHOM KPUBU3HOA.
OIIK - 2.3.3. 3HaeT METPUYECKYIO TOMOJIOTHIO.
OIIK - 2.3.4. YMmeeT HaXOQUTh JUIMHBI KPUBBIX U IIEPEXOJIUTh K HATYPaIbHOM MapaMeTpU3aLiHU.
OIIK - 2.3.5. YMeeT BbIUUCHATh KPUBU3HY U KPYyUEHHE IPOCTPAHCTBEHHON KPUBOM.
OIIK - 2.3.6. YMeeT onpenensaTb ypaBHEHHs 3JIEMEHTOB TpexrpaHHuka dpexe.
OIIK - 2.3.7 YMeer HaXOQUTb YIJIbl MEXKAY KPUBBIMU U IUIONIA/(b KyCKa IOBEPXHOCTH.
OIIK - 2.3.8. YMeer omnpeaenarb IJaBHbIE HAINPaBICHUS U BBIYUCIATH TJIABHbIE KPHUBU3HBI
MOBEPXHOCTH.
OIIK - 2.3.9. YMmeeT BbIUUCIATH M€0/I€3UNUECKNE KPUBU3HBI JIMHUN HA TOBEPXHOCTH.

5. I[TPOIT'PAMMA JJUCIHTATIJIMHBI

HasBanue TeMbl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Pasnen 1. Teopust KpuBbIX
[lepBoHayanbHbIe cBeleHUs O KpUBbIX Ha | CriocoOBl 3a/1aHUsl KPUBOW Ha IJIOCKOCTH.
IIJIOCKOCTH. OOBIKHOBEHHBIE 1 OCOOBIE TOUKH HA KPUBOM.
Crpoenue kpuBoi BOIM3U OOBIKHOBEHHOM TOYKH.
Crpoenue KpruBOi BOJIU3U 0COOON TOUKH.
OcHoBHbIE (aKTHI.
Bekrop-¢dyHKuus 01HON IepeMEeHHO Omnpenenenue u BekTop-¢pyHkiuu. [peaen
BEeKTOp-pyHKIMU. HenpepbIBHOCTH BEKTOP-
¢bysakuuu. JuddepenpyeMocts BEKTOp-
¢bynkuuu. Psaa Teitnopa 1uist BEKTOP-QYHKITHH.
Wuterpupyemocts BekTop-pyHKImu. Kaca-
TeJIbHas K KPUBOM. Y paBHEHMS KacaTeIbHOM.
Jnuna kpuBoii. EcrecTBeHHas (HaTypasibHast)
rapaMeTpu3anusi KpuBoil. buperyisipHbie KpuBBIE.
ConpoBokIa0LMI TPEXTPAHHHUK. Conpukacaromascs INIOCKOCTb U €€ ypaBHEHHE.
®opmynsl Opene. ConpoBoKIAIOUI  TpEeXTpaHHUK (TPEXTPaHHUK
@pene) u ero snemenTsl. Popmynsl Opene s
MIPOCTPAHCTBEHHOW KPUBOM.

KpuBusHa 1 kpydueHue KpuBoil. KpuBuzHa w© KpydeHHE IPOCTPAHCTBEHHOU
OcHoBHasl TeopeMa TEOPUH KPUBBIX. KpuBOoi. OCHOBHBIE (HOPMYJIBI Uil BBIYMCIECHUS
Knaccugukanus KpuBbIX. KPUBH3HBI U KpydeHus. HaTypanbHble ypaBHEHHAX

IIPOCTPAHCTBEHHBIX KpUBBIX. OCHOBHas TeopeMa
TeOpuM KpuBbIX. Kiaccudukanus KpuBBIX IO MX
HaTypaJIbHbIM YPaBHEHUSIM.




HccenenoBanue I0CKUX KPUBBIX

Kacanue kpuBbix. CONPUKOCHOBEHHE ILIOCKHX
KPHUBBIX. Cornpukacaromniascs OKPY>KHOCTb.
DOBOJIIOTBIL U DBOJIbBEHTHI IUIOCKMX KPHUBBIX.
Orubaromiasi ceMelcTBa KPUBBIX. ACHMIITOTHI.
AcumnToThl anredpanuyeckux KpubiX. CTpoeHue
KPHUBOW B OKPECTHOCTH MPOU3BOJIBHON TOYKH

Pasnen 2. Teopus mnoBepxHOCTEH W
PumanoBa reomerpust

[lepBoHavasibHbIe CBEJIEHUSI 1O TEOPUHU
MOBEPXHOCTEH

OcHOBHBIE CHIOCOOBI  3aJjaHUsl [TOBEPXHOCTEH.
3ajaHue NOBEPXHOCTU B BUJE BEKTOP-(QYHKLUHU
IByX mepeMeHHbIX. OOBIKHOBEHHBIE U OCOOBIE
TOYKU IOBEpXHOCTU. KpuBble Ha MOBEPXHOCTH.

KoopavnatHele  nMHMM  HAa  IOBEPXHOCTH.
KacarenpHast  IUIOCKOCTB W HOpMalb K
IIOBEPXHOCTH.
IlepBas u BTOpas kBagpatuunelie popmbl | [loHarue o mnepBoil KBagpaTHuHOW (opme Ha
Ha ITIOBEPXHOCTH. IOBEPXHOCTU. M3MepeHnume miumH, YIIIOB U
iomaaen Ha nosepxHoctu. [lonsarue nzomerpun.
N3omerpuunbie IIOBEPXHOCTH. Bropas

KBaJipaTuyHas ¢opMa Ha MOBEPXHOCTH

KpuBuszna kprBOi 1 MOBEPXHOCTH

OcHoBHast ¢dopMyna il KpUBU3HBI KPUBOW Ha
noBepxHocTu. HopmanbHass KpHBU3HA KPHUBOW U
reojie3uveckass KpuBu3Ha KpuBoil. HopmanbpHas
KpPHMBHU3HA MOBEPXHOCTH B JAHHOM HAIPABIICHUH.
['maBHBIE KpUBW3HBI W TJIABHBIE HAIPABIICHUS.
Teopema Ponpwra. dopmyna Diinepa.
HNupukarpuca lronena.

Krnaccudukanys Touek Ha TOBEPXHOCTH.

l'ayccoBa m cpenHsisi KpUBH3HA IOBEPXHOCTH.
DNIUNTHYECKHE, runepOoInIecKue U
napabonnuyeckue Toukd. (OCHOBHas Teopema
TEOPUH MOBEPXHOCTEM.

Krnaccudukanys mMHUNA Ha TOBEPXHOCTH.
PumanoBa meTpuka.

JIuHMM KpUBH3HBL. ACHMITOTHYECKHE JIMHUU.
I'eonesnueckne nuauu. Kpargaiimme nuHUM Ha

IIOBEPXHOCTH. [ToBepxHOCTH ITOCTOSITHHOM
rayccoBol KpHMBHU3HBIL. PumaHOBa  MeTpuKa.
Nsmepenus B pPUMaHOBOM T€OMETPUH.
HeaBxinnnossl FeOMETPUU. Mopenu
HEIBKJIUJOBBIX T€OMETPUA.
6. CTPYKTVYPA U COAEPXXAHUE JUCHUIIIMHBI
6.1. ®opma obyueHus — oyHas, Kypc — 2, cemectp — 4
HaumeHnoBanust pa3fennoB u TeM Kosmiectso yacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero
Pasnen 1. Teopust KpuBbIX 8 - 15 30 36
IlepBoHayasbHbIE CBEIEHUS O KPUBBIX Ha 1 - 3 6 10
IIJIOCKOCTH.
BekTop-QyHKIHS 0HON epeMeHHOM 2 - 3 6 11
ConpoBoxaaroniuii TpexrpanHuk. @opmMyisl 2 - 3 6 11
Ppene.




KpuBusna u kpyuenue kpuBoidl. OCHOBHasl 2 - 3 6 11
TeopeMa Teopuu kpubbix. Knaccudukanus

KpPHUBBIX.

HccnenoBanue miocKux KpUBbIX 1 - 3 6 10
Pa3nen 2. Teopust moBepxHoCTEN U 7 - 15 33 36
PumanoBa reomerpusi

[TepBoHavasibHBIE CBEJICHUS 110 TEOPUH 1 - 3 7 11
MMOBEPXHOCTEN

[lepBas u BTopas kBajpaTuyHbie GOPMBI Ha 2 - 3 6 11
MMOBEPXHOCTH.

KpuBu3Ha KprBOH U MOBEPXHOCTHU 2 - 3 6 11
Krnaccudukanus Touek Ha TOBEPXHOCTH. 2 - 3 7 12
Kiaccudukanms JIMHAA Ha TOBEPXHOCTH. 1 - 3 7 11
PumaHoBa meTpuka.

NTOTI'O I10 KOMITOHEHTY OIIOIT 15 — 30 63 108

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUN

7.1.  KoHTpoJibHBIE BOIPOCHI

1. Moryr 11 pa3iauuHble apaMeTPUUECKUE YPAaBHEHUSI ONIPEEINIATh OJHY U Ty K€ KPUBYIO?

2. Cremyer 11 U3 HENIPEPbIBHOCTH BEKTOP-(DYHKIMU HENPEPHIBHOCTH €€ KOOPIMHATHBIX (DYHKIMI?

3. Cnemyer mu u3 aupdepeHIupyeMocT BeKTOp-QYHKIUU IupPEepeHIPyeMOCTh ee
KOOP/AMHATHBIX (YyHKIIUN?

4. Beitekaer au auddepeHIupyeMocTh BEKTOP-QPYHKIMH U3 IuddEepeHIpPYyeMOCTH €€
monyia? [louemy?

5. SIBnsercss M ycloBUE PETYNSIPHOCTH KPUBOW JOCTATOYHBIM YCJIOBHUEM CYILIECTBOBAHHUS
KacaTeJbHON?

6. KakoB reomeTpruyeckuii CMbICI: a) KpUBU3HBI; 0) MOyl KpyUEHUS! KpUBOW?

7. 3aBUCHUT JIM Kpy4yeHUE KPUBOU OT ee napamerpusanuu? [louemy?

8. byner nu xpuBas I0CKOH, y KOTOPOH B Ka)/J0H TOUKE KPyUEHHE PaBHO HYJIIO, a B OJITHOMI
TOUYKE Kpy4ueHHe HeomnpeaeneHo? [louemy?

9. MOXHO 11 M0 KPUBU3HE KPUBOW ONPEAEIUTS, SIBISIETCS JIM OHA OTPE3KOM MPSMOit?

10. Yto MOXXHO CKa3aTh O KpUBU3HAX B COOTBETCTBYIOLIMX TOYKaX MOAOOHBIX KPUBBIX?

11. Kakue 3HaueHMs] MOXKET TPUHUMATh HATYpPaJbHBIN MapaMeTp Ha OKPYKHOCTH paauyca 47

12. CymectByer Jin 6a3uc @peHe B TOUKaX MPIMOit?

13. U3mensiercs nu Ipu Nepexofe K HOBOM IMapaMeTpU3allMd B IPOU3BOJIBHOW TOYKE
PETYJIIpHOM KpUBOM BEKTOP CKOPOCTH?

14. Byner nu xpuBas 7 = ¥ (t) GuperynsapHoii, ecnu 7' u 7' HeHyneBble BeKToph? [Touemy?

15. Kak pacnosyio;keHbl BEKTOp CKOPOCTH M BEKTOP YCKOPEHHs B IIPOU3BOJBHOW TOYKE, €CIIU
rapameTp Ha KpUBOW HATypaJIbHBINA?

16. CymectByert Jin 6a3uc @peHe B TOUKax peryisipHoil kpuBoit? [louemy?

17. MoxeT 11 KpuBU3HA ObITh PaBHOI HYJIO B OJJHOW TOYKE KPUBOI1?

18. [y KakuxX KpUBBIX MOXKHO 1ocTpouTs 6azuc ®pene? [louemy?

19. Kakue cymiecTByIOT criocoObI 3a/1aHUsI TOBEPXHOCTE?

20. Mo>xHO 1M apaMeTpUUEeCKUMHU YPaBHEHUSIMH 3a]1aTh MTOJHOCTBIO BCIO chepy?

21. KakoB reoMeTpH4ECKUil CMBICI BEKTOPOB: a) ' M ,? 6) ¥ X 7, ?

22. Moryt mu ABe KOOpIMHATHBIC JIMHUU KacaThCsl APYT JIpyra B HEKOTOPOM TOYKE PEryJIsipHOU
KpUBOI?

23. Kakue kpuBBIEC SBISIIOTCS KOOPAMHATHBIMU JIMHUSMH Ha IJIOCKOCTH: a) B JIEKapTOBOU
cucTteMe KoopauHat? 0) B MOJIIPHOM cucTeMe KOOpAUHAT?
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24. MeHSI0TCS M TIPH 3aMEHEe MapaMeTpOB Ha TOBEPXHOCTH KOOPAMHATHBIC JINHUH.
25. KakoB reoMeTpH4eCKHil CMBICH BeKTOpa dr =7 .du +7.dv?

26. KakoB reoMeTprUYeCKU CMBICIT 3HAYCHHUH MEPBON KBaAPaTUYHON (POPMBI Ha ITOBEPXHOCTH?

27. Tlo kakuM ¢opMyiaM MOXHO BBIYUCIHUTH JJIMHY KPUBOW HAa MOBEPXHOCTH, YTOJ MEXIY
JUHUSAMH Ha TIOBEPXHOCTH?

28. Mensiercss M MpU 3aMEHE KPUBOJIMHEHHBIX KOOPJMHAT HA TOBEPXHOCTU: a) TIiepBas
KBajipaTyHasi ¢opMa MOBEpXHOCTU? O) IUIOLIAh TOBEPXHOCTH? B) HOPMAJbHBIA BEKTOp K
HIOBEPXHOCTH?

29. KakoB reomeTpuuecKkuii CMBICII: a) 3HaUYECHUW BTOPOH KBaApaTUudHOU (opmbi? 6) MOIyIIs
HOpPMAaJIbHON KPUBU3HBI?

30. JlaTh ompenaeneHue IIaBHBIX KPUBHU3H U IVIABHBIX HAIIPABJICHUN HA MOBEPXHOCTH.

31. MoxerT 11 B TOYKE MOBEPXHOCTH OBITH POBHO TPH IJIABHBIX HAIIPaBICHU?

32. Kakoil reoMeTprU4eCcKuii CMBICII UIMEET 3HaK rayCCOBOW KPUBU3HbI?

33. JlaTb onpeneneHre U30METPUUHBIX TOBEPXHOCTEH.

34. Jlath ompeneneHre UHAUKATPUCH J{fomeHa.

35. Moxer nu unaukarpucoit JlroneHa ObITh: a) mapadona? 6) OKpyKHOCTbH?

36. SBnsercs nu cepa MUHUMAIBHON MOBEPXHOCTHIO? [Touemy?

37. ]JlBe NOBEPXHOCTH MMEIOT OJJUHAKOBBIE I'ayCCOBbI KPUBHU3HBI B COOTBETCTBYIOLINX TOYKAX.
SIBASIOTCS JIM OHU U30METPUYHBIMU?

38. M30oMeTpuuHBI JiK JTOKAJIBHO c(epa U MI0CKOCTh?

39. M3mensiercs nu mpu U3rUOaHUM TOBEPXHOCTH: a) ee TrayccoBa KpuBH3HA? 0) BTOpas
KBaJpaTHdHas popma? B) siiiepoBa KpuBH3HA?

40. JlaTh 0J1HO U3 OIpEAETICHHUI re0Ie3UYECKON TMHIH Ha TOBEPXHOCTH.

41. Kaxkue kpuBBI€ ABJISIOTCS T€0JIE3MUECKUMU: a) Ha cepe? 0) Ha TIOCKOCTU? B) IUIUHApPE?

42. CKOJBKO CYIIECTBYET I'€0/Ie3NUECHX MPOXOAALIMX: a) Yepe3 AaHHYIO TOUYKY MOBEPXHOCTHU?
0) yepe3 JaHHYIO TOUKY TOBEPXHOCTHU B IaHHOM HallpaBJIEHUH? B) Uepe3 JBE TOUKHU TOBEPXHOCTU?

43. MoryT 11 JBe Teoie3u4ecKHe KacaTbes ApyT apyra?

44. CoxpaHsieTcs 1 IpU U3TMOAHUN TOBEPXHOCTU CBOMCTBO KPUBOM OBITH I'e0e3uYeCcKOn?

45. SBnsercs kpaTyailliasi JUHUS Ie0Ae3NYECKOM?

46. Bcskast nmu reoie3nyuecKast JMHUS SIBISIETCS KpaTyaiieii?

47. CdopMynupoBaTh OCHOBHYIO TE€OpEMY TEOPUU TOBEPXHOCTEH.

8. PACITIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT OBYHAIOIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIUXCSl MO JUCHUIUIMHE TpoBoauTcs 1o 100-6amipHOoM
[IKAJIe UCXOJS U3 MaKCUMyMa, IPUBEICHHOTO B TaOJIHIIC HUKE.

Opranu3anioHHO-yueOHass padoTa B ayJWTOPUU OICHWBACTCS Ha OCHOBE TaKHX
KPUTEPUEB KaK IOCEIIaeMOCTh 3aHSATHUH, CBOCBPEMEHHOE U KAueCTBEHHOE BBIMIOJIHEHUE
JIOMAITHUX 33J]aHUi, aKTHBHOCTH BO BPEMSI IPOBEICHUS JICKIIMOHHBIX W TPAKTHYSCKUX 3aHIATHN
(ygactue B 00CYKJI€HUU TEKYIIETO U MPOIIEHHOTO MaTepraa, perieHne 3a1ad u T.11.).

CaMocTtosiTenbHass pa0doTa OICHWBACTCS HA OCHOBE NPEIOCTABICHHBIX Ha IPOBEPKY
BBITIOJTHEHHBIX ~ JIOMAITHUX, WHIUBUAYaJbHBIX 3aJlaHUd C Y4YEeTOM CBOEBPEMEHHOCTH WX
MIPEIOCTABIICHUS U COOTBETCTBHSI TPEOOBAHUSAM K WX BBITTOJIHEHHIO.

KonnuecTBo 6aioB 3a KOHTPOJIBHYIO pabOTy BBIYHCIAETCS Kak CymMMma OalljioB 3a BcCe
BXxomsme B €€ cocraB 3amaHus. Kakgoe 3agaHue OLEHHMBAETCS HMCXOIS M3 MaKCHMaJIbHO
BO3MOXXHOTO KOJIMYECTBa OallJIOB C YYETOM MPABWJIBHOCTH BBIMOTHEHUS 33JaHUS, TMOJHOTHI
MIPUBOAMMBIX 00OCHOBAHHUH.

ITo pe3ynpTataMm paboThl B ceMecTpe oOyuaromuiicsi, HabpaBuii He MeHee 60 Oayios,
MMEEeT MPaBO TMOJYyYHUTh OIECHKY. Te, KTO MpeTeHJayeT Ha 0oJyiee BBICOKHH Oail, MpOXOJIsT
MPOMEXKYTOUHYIO aTTeCTaluio. MaKCUMallbHOE KOJIMYECTBO OauioB Ha MPOMEKYTOYHOH
arrectanuu — 100. OO1iee KOMMIeCTBO OAITIOB 332 CEMECTP BBIYHCIIICTCS KaK MaKCUMallbHas U3



MOJIYYEHHBIX 32 CEMECTP U Ha POMEKYTOYHOM aTTECTALIMH U BHICTABIISIETCS COIIACHO MPUHSITOMY
MOPAIKY.

8.1. Cewmectp 4

MaxkcumanbHoe
Howmepa pasgenos Buasl padot
KOJIMYECTBO OaJIJIOB
Opranu3anroHHO-y4eOHass paboTa CTyIeHTa B 5
ayJIMTOpUU
1-2 CamocrosiTenpHas pabora 25
MonaynbpHast KOHTpOJIbHas padoTra 30
Hroro 60
3auet 40
OOt UTOT 3a CEMECTP 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

OrneHka 1o nATHOAUIHLHOM HIKaJe
KomnunuectBo 6anioB "
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4yer

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C XOpotHo 3a4TCHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIHHO aTeNo
35-59 FX HE 3a4TECHO

034 v HEYJOBJIETBOPUTEIHHO e 3a9TeH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUYEBHOI'O ITPOLUECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBHom kopmyce ol (r. HJonenk, np. ['yposa, 6).
Jnis mpoBeneHUs 3aHATHH TpeOyeTcst ayIuTopHs, 00OpyJOBaHHas MEJIOBOW WM MapKepHOU
JIOCKOW, MYJbTUMEJUWHBIN MPOEKTOP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mmebenu ans
CTYACHTOB, paboyee MeECTO TMpenoaaBarens, BbIXOJ B VHTepHET — MNpPOBOJHOW MK C
ucnoibszoBanueM Wi-Fi.

Uit caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoil O6MOIMOTEKH YHUBEpPCUTETAa M JPYTUX DJIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUecKoe OOecreyeHne, NpPEeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITYCa (aya.705).

OOyuaronyecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh y4eOHBbIE MaTepHaibl IO
JTUCIUTIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIMOHHOTO OOpa3oBaHUS
OI'BOY BO «/loHI'Y». IIpn u3yueHnn JUCUUIUIMHBI MOTYT IPUMEHSATHCS JIEKTPOHHOE 00yUYeHHE
U TMCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHUH.

C  ucnonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUHA KOHTPOJIb 3HAHUN OOy4yaroluMXcs Ha OCHOBE TECTUPOBAHUA U
IPOBEPKU PE3YIHTATOB CAMOCTOSATEIBHOM paboTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas quTeparypa
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1. AnexcangpoB II. C. Kypc ananmutuueckoil reomerpun u juHenHou anredps/ I1.C.
Anekcannpos. — Cankt-IlerepOypr : Jlanb, 2009. — 512 c.

2. Wnbuu B. A. AHanutndeckas reometpusi: Y4eO. st By30B. — 7-¢ u3n/ B.A. Unbun, O.1.
Ilo3usak. — Mocksa : @usmatiut, 2004. — 224 c.

3. KoBanenko H.B. JlaGopaTtopubie paboThl MO Kypcy «AHATUTHUECKAsh T€OMETPHUS»:
ydyeObHo-MeToandeckoe nocooue. / H.B. Koanenko, A.B. Masues, A.C. I'pu-1ieHko. —
Houenx : JouHY. —2017. -96 c.

4. Kopaenko H.B. JlaGoparopuble paboOTBl MO Kypcy «AHAIMTHYECKAs TCOMETPHUS»:
ydeOHO-MeToimueckoe nocodue (dactsb Bropas) / H.B. Kosanenko, A.B. Masues, A.C.
I'punenko. — Joneuk : JlouHY. —2019. - 101 c.

5. UyG6epowmep O. H. 3amaunm u ynpaxHeHUS Mo aHamutudeckord reomerpuun/ O.H.
y6epoumnep. — Mocksa : Hayxka, 2006. — 336 c.

10.2. [lononHuTENbHAs IUTEPATYpPA

1. boprakosckuii, A.C. AHaTUTHYECKAs TEOMETPHS B PUMEPaxX | 3aja4ax: Y4ueo. mocoome/
A.C. bop-takoBckuii, A.B. IlanteneeB. — Mockga : Beicmi. mik., 2005. — 496 c.

2. Edumo H. B. Kpatkuii kypc aHanutudeckoil reomerpum: YueOH. mocobme/ H.B.
Edumos. — 13-e u3x., crepeot. — Mocksa : ®uzmatiut, 2005. — 240 c.

3. Knerenuk JI. B. CoopHuk 3anad nmo ananutuaeckoi reomerpun/ J1.B. Knerenuk. — 13-¢
u31., ctepeoturl. — Mockaa : I'1. pen. ¢uz-mar. aut-pbl, 1996. — 240 c.

11.  HMHOOPMAILIMOHHBLIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas ondbIMoTeKA (HOB): dbenepanpHas
rocynapcTBeHHas HMHpopmaruonHas cucreMa / MunuctepctBo Kynsryper P®; Poccuiickas
rocyaapcTBeHHas Oubnuoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

31.03.2025). — Pexxum noctyna: cBOOOIHBIN, moanucka. HeoOxoauma ycTaHOBKa TPOrPaMMHOTO
oOecrnieueHus. — TeKCT: AIeKTPOHHBIM.

2. eLIBRARY.RU: nHayuHast s5ekTpoHHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 31.03.2025). — Pexxum mgocTyma: 1jisi aBTOPU3OB.
MOJIb30BaTeNen. —eKCT: JIEKTPOHHBIN.

3. Hayunast snextponnast OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OtkpplTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpaiieHus:
31.03.2025). — Pexum goctyna: cBOOOIHBIN. — TE€KCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-OMOIMOTEeYHAs cucrema «Jlanuby: [caiT]. - URL:

https://e.lanbook.com (mata oOpamenus: 31.03.2025). — Pexxum nocryma: m3ganusi CereBoid
AIIEKTPOHHON OMOIMOTEKH, ISl aBTOPU3OB. MOJIb30BaTeNel. — TeKCT: 2eKTPOHHBIH.
5. 9BC KOpaiit: >nekTpoHHas OmOIMoTeYHas cuctema: cailT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata obpamenus: 31.03.2025). — Pexum
JIOCTyTIA: U3/IaHUs CBOOOJIHOTO JIOCTYTIA, JJIS aBTOPU30B. MOJIb30BaTeliel. — TeKCT: 3JIeKTPOHHBIH.
6. DiekTpoHHO-0nb1uoTeunasi cucrema Jloul'Y: caiir / ®I'BOY BO «loHl ' Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata obpamenus: 31.03.2025). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 371€KTPOHHBIM.
7. DuiekTpoHHBbIN KaTajor Hayunoit OmGmmoreku [onl'Y: pazmen caitta / Hb

Houl'Y. — Texkct: snextponusiii / 9bC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 31.03.2025). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 1y monw3oBareneit Jonl'Y.

8. DuextpoHHblii apxuB JouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC Honl'Y: caiitr. — URL: http://repo.donnu.ru/ (mara obpamenus: 31.03.2025). — Pexxum
JIOCTYTIa: CBOOOTHBIN.
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12. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xoprioparuBHas nauneH3ust JJoul'Y Ne 46484614)

2. Microsoft Office (koprnopatusHast aunensus oY Ne 46472919)

3. Microsoft Visual Studio (iuuien3ust mporpammbl Dream Spark ajist BRICIINX y9eOHBIX
3aBeJICHUN)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD mist cB0601HOTO IPOrPaMMHOTO 00ECTICUCHHUS).
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