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1. IEJHU OCBOEHHUS JAUCHUILINHDBLI :
Llemu ocBOEHMS THCIMILIMHET «AnreOpa ¥ reOMeTpHsD - (GOpMHEpPOBaHKE HABEIKOB JOIHYECKOrO MBIILIEHHS
1 (pOPMHPOBaHHE NPAKTHYECKUX HABBIKOB HCIOJIB30BAHHI MATEMATHYECKAX METOMOB K (bopl}‘dyﬂ.
3anaymn;
- H3YYNUTh OCHOBHBIC IOJIOKEHUS JTHHEHHOL areOpsI ¥ aHATHTHYECKOH JF@OM(STpI/II/I;
- HayuHUTHCS IIPUMCHATE H3YUEHHbIE METONBI IS PEINCHUS IPUKITAIHBIX 33041,

2. MECTO TUCHUILINHBI B CTPYKTYPE OlIOII BO
Hvcuummmna «Anre6pa u TCOMETpPUA» OTHOCHTCS K 6a30BOif YacTH yueGHOro rana.

IIpepexBr3HTEl AMCIHIIARLL: MHCIUIHHEA OIHPAcTCs Ha 3HAHMS LPEAMETOB OCHOBHOH 06Pa30BATEILHOI
TIPOIpaMMBbI CPETHETO (ITOJHOT0) OGWIEr0 06Pa3OBAHIIS: anrebpa, reoMeTpHs. |

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHU S Ino )II/ICIII/IIIJI][/IHE

|
Ilnarmpyemere Pe3yasTaTel 00ydeHus mo JUCITHIUIHHE, COOTHCCEHHLIE C INTAHUPYEMBIMA ‘peSYJIBTaTJaMH
ocsoenus OITOIT !

Kon dopmupyembix VpoBeHb ocBoeHms Inanupyemsie pesynprarni OOYYEHHS 10 TUCLMITHHE
KOMIETEeHUMH KOMITeTEeHI[HH XapaKTCPH3YIOIIHNE STAIE! (POPMUPOBAHUS KOMITETEH L
(mokasarenn ocsoenus KOMneT_eH@_)___ ‘
OIIK-1 Crocoben Yactuynoe 3uark: obnamaer 6a30BbIMU SHAHUAMM, LIOITYYEHHBIMH B
TIPUMEHSTh 00J1aCTH MaTeMaTHYCCKUX U (MTH) €CTECTBEHHBIX HayK.
GyHnamenTanEHsIe YMeTh: yMeer Henonb3oBath GazoBble 3HAHHM:I 13 obacTu
3HAHMS, IOJTYYCHHEIE B MaTeMaTHYCCKUX U (MITH) €CTECTBEHHBIX HAYK B
obnactu IPO(ECCHORANBHOR JIeSITCIEHOCTH, |
MaTEMaTHYCCKIX. U Wmets naBbiku: BRIGOpa MeTomoB petuenmsizagay
(mnM) ecTecTBEHHBIX PO ECCHOHANLHON JEATENEHOCTH HA OCHOBE Teopemqeumx
HayYK, U MCITOJIb30BATh 3HaHWH.
HX B IIpOQeCCHOHATBHOL
JEATeILHOCTH _
OIIK-2 Cnocoben Yactuuroe 3HATh: PAaCINMPEHHBIC 3HAHUS B 0OIACTH MATEMATHKY;
UCIIOJIL30BATE U MATEMATHYCCKHE OCHOBBI, OCHOEHDIC TONIOMKCHHS U
ajlanTupoBaTth KOHUECIIIUH B 061aCTH NPOrpaMMHUpPOBAHHS; apxuTeKTypa
CYLIECTBYIOIHE A3BIKOB [IPOTPAMMMPOBAHMS, OCHOBHAS T‘epronoru}] B
MaTeMaTHUECKHE 001acTH IporpaMMHOro ofeceyeHus. :
METO/IbI U CHCTEMEI YMeThb: ocymecTBIaTh 060CHOBAHHDH BBIGOD |
IPOrpaMMUPOBAHUS IS MaTeMaTHICCKUX U KOMIIBHOTECHBIX METO/IOB, a Takke
pa3paboTky u HEOGXO0IMMOTr0 MPOrpaMMHOro 06ecrcucHus ITPY peleHuH
peau3aluy aaropHUTMOB 33124 HpODECCHOHATIBHOM 1eATeEHOCTH. |
PCLIeHUS IPUKIIaTHEIX Hmers HaBbiku: npumencuus nannbix METO/0B
3anadq TIPOrpamMMHOro 0becnedeH s Mpu peLieHuu KOHKPETHBLIX
3amaq.




4. OBBEM U CTPYKTYPA JAUCHAIJINHEB]
TpynoeMKkoCTb mucIMIIIEbE COCTaBIICT Y 3a4eTHBIX enunuil, 324 uaca

Bunpr yuebHoi
palboThl, BIrOTast
CaMOCTOATENBHYIO
paborty cryeHTOR Obem
H TPYNOEMKOCTH (B N Dopmer
g« qacax) yuebHol TEKYIIEro
S PaboTsl, o
B g c KOHTPOIIS
Ne | Hammenosanmue tem w/vm paspenos/rem | 9 8 E C ycrnesaemocry,
wn JMCIMIDIAHBL 3 5 5 5 P | dbopma
3 5 d| g HHTEPAKTHBHB! o
S 51 9| & POMEXYTOYHOH
e £ 8| o @ X Merozion arrectaluu
=l E & (B vacax / %)
o| 8 (no cemecmpam)
= E X
El 8
5| =
aF
=
1 Martpuuipr, Onepaunn u croiictra 1 1 2 |2 5 1/25%
2 CHCTeMBI JIMHEHHBIX YPABHEHUH Maibix T
nopsaxos. Ilpasmio Kpamepa 1 |2 2 |2 5 1/25% “
3 OnpenenuTenu U ux cBOMCTBA 1 3 2 |2 6 1/25%
4 Obpatnas Marpuia. Panr Matpup.. 1 |4 2 |2 5 1/25%
5 Cucrembl JIMHEHHBIX YPaBHEHHIA. Peffrunr-xonTpons
Yenosus  cymectBoBanms pemrenmng. | 1 | 5-6 4 14 10 2/25% 1
Mertonsl pemeHus
6 BektopHas anre6pa 1 |79 6 |6 12 325%
7 JInneitnsre npoctpancTsa I [10-12 |6 |6 12 325% Pelitanr-kourpons
9
8 EBKIIHIOBEI npocTpancTea I 113144 |4 10 2125%
JInneinsle oneparops 1 1516 |4 |4 8 2/25%
10 | Bununeiinsie u KBagpaTunbre (hOpMEI 1 [i7-18 |4 |4 8 2/25% Petitunr-xouTporns
Beero 3a 1 cemectp: 36 | 36 81 18/25% Oxzamen (27)
15 | Anamnruueckas reoMerpus Ha |2 | 1-6 6 |12 18 4,5/25% | Peitun rmij{b_
IIOCKOCTH. r
16 | Ananurnueckas reoMeTpus B2 |7-10 (4 |8 12 3/25% Pe ﬁﬂmr-ko?‘pa]b '
NPOCTPAaHCTRE 12 |
19 | Muoxecrsa. 2 11122 |2 6 | 1,525% T
20 | Anrebpanyeckue cucTeMEL. 2 |13-14|2 |4 6 1,5/25%
21 | I'pynm: 2 [ 1516 |2 [4 6 1,5/25% o
22 | Konbuga, mois 2 | 17118 |2 |4 6 1,5/25% Peitrirnr-kontpons
3
Bceero3a 2 cemectp: 18 | 36 54 13,5/25% Ox3ameH (36)
Hanuaue B pucumunmne KIT/KP
Hroro no gucuummue 54 |72 135 | 31,5/25% Oksamen — 2.(63)

Coneprxanue TeKUMORHBIX 3aHsTHI 110 AHCHMIUTHHE
CEMECTP 1

Pazzen 1. Marpuner, onpegenurenm.

Tema 1. Matpungr. Omneparuu v croiicTra.

Ompenenenne marpuisr. OcHOBHEIC BUIbI Matpull. [leiicTBus ¢ Marpuramu: CIIOXKEHUE, YMHOXKECHHE
Ha  HHCJIO, TPAaHCIOHMPOBAHUE, YMHOXKCHHUE Matpur. CpoiicTBa jeiicTBuUi ¢ ManHuaMH.
IepecranoBounnie Matpuisr. Eapnmunas MAaTPHILA. ‘

Tema 2. Cucrems! niunenpx YPaBHCHHH MaJIbIX HOPs/KoB. [Ipasiiio Kpamepa. |

Onmo ypaBHEHHE ¢ OJHEM HEM3BECTHEIM, OJIIHO ypaBHEHHE C TBYMS HEM3BECTHBIME. Cucremsr 2x2
u 3x3. Onpenenurenu BTOPOT'O U TPETHETO MOPSAKOB. IIpaBmito Kpawmepa. |

Tema 3. Ompenemurenu u nx CBOMCTBA.




Anrebpandeckue JONOJIHEHHS W MUHOPEL Pasnoxenue onmpenenurens o CTpOiKei WJIH | CTONOILY.
CaoiictBa  onpenemmreseii. Beruucienne  onpenenmrencit  Bbicmmx TIOPSJIKOE. . iOHpeI[CJII/ITeHB
TpousseieHus MaTpull. Onpenemarens Bangepmona. ' i |

Tema 4. O6parnas marpura. Panr MAaTPHIBL. !

Hesbipoxnennas marpuia. O6parnas marprma. AJTOPATM  HAXOXIEHHS o6parHoit MATPHIEL
Caolicta oGparnoii Matpuipl. Pemenwe marpuumbix YPaBHEHUH. OneMeHTapHble npeo6pa30BaHH;1
MaTpuL. Panr MaTpuiib! ¥ ero BerUMcIeHRe, Meron oxaiimstronux MHHOPOB. | |

Paszen 2. Cucremst nuHeiinnx ypaBHEHHA. MeTomsl pemenus. Venorue CYLIECTBOBAHMS PEIIEHMS.

Tema 1. Cucreme! nmuneiHbX YPaBHEHHH. YCNOBHS CyIIECTBOBAHKS penIeHus. \

CrcTeMB! NMHEHHBIX ypaBHEeRHit (coBmecTHas, HECOBMECTHAS, ONpeeNeHHas, Hefonpez[eneHHaﬂ,
OIHOpOAHas, HEONHOpoAHas). Marpuymas dbopma  zammcm  cucremp JMHEHHELK  YpaBHEHWUH,
OKBUBAIICHTHEIE CHCTEMBL, DlIeMeHTAPIEIE IPE0BPA30BAHHS CHCTEMEL, Teopema Kponexepa-Kanesmm.

Tema 2. Meton I'aycca. |

ITpsimoit xox metona Taycca: TIPHEC/ICHHE CHCTEMBI K CTYIIEHYATOMY (B 9aCTHOCTH, TPEyTOIBLHOMY)
BrAy. OOpaTHEI X0 MeToa I'aycca. CeoGonubie ¥ rirapmbe HeusBecTHrle. O0IIee U gacTaoe pemenus
CHCTEMEL.

Tema 3. Pemenye eBbIposxneHnbIx JMHEAHBIX cucTeM. DopMyIis! Kpamepa. |

Hesoipoxnennas cucrema n mHHeHHBIX YPAaBHEHHH C N HEW3BECTHHIMEY. Marpaunsit crnoco6
pewenus. [Ipumepsr 1t cucteM muHeHHLIX YPaBHEHHUH MaJbIX TIOPsAKOB. DopiyITsI Kpamepa.

Tema 4. OnHoposHas cucTeMa THHEHRHEX YpPaBHEHHH, 1

CoBMECTHOCTD OHOPONHOM CHCTEMBI JMHeHHBIX ypaBHeHuit. Tpusnamsgoe peurenme. HeoGxommmoe
H JIOCTATOYHOE YCJIOBHE JUISL CYLIECTBOBALHS HEHYJICBBIX DCMIEHHE OOHOPOIHON CHCTEMBI JTHHEHHBIX
YpaBHEHHIA, |

Paznen 3. Bexropnas anrebpa.

Tema 1. T'eomerpuueckue BEKTOPEL. |

Onpenenenre Bexropa. J[numa BCKTOpa. EnvHuunbni BekTOp. Opt Bexropa. Konnmneapnsie
BeKTOpEl. Kommianapusie Bextopst. Jlumelinbie Omepaltn naj Bexropamu. Ilpoexmust Bexropa Ha och.
JlexaproBa cucrema KkoopamHAT. Koopmunarsr  sexropa. Mopyns  Bektopa wu  ero |Bermcienme,
Hanpasnsronme kocunycer. Jluneitnoie OLEPAIMH Hajl BEKTOPAMH, 33JaHHBIME KOODIHHATAMH,

Tema 2. Cxansproe npoussenenne BEKTOPOB. |

Onpenenenne cxansproro npoussencHus. CBolicTBa cKamspHOro pou3BeeHus. | Bripaxenue
CKAJIIPHOTO TPOM3BEACHUS 9EPE3 KOOPIAUHATEL Hexoropsre npumnoxenus CKaIAPHOTO TIPON3BEICHHS (yron
MEXy BEKTOPaMH, IPOEKIUsI BEKTOPA HA 3aIaHHOE HalIpaBJIeHHe, paboTa MOCTOTHHOM CHITE).

Tema 3. Bexropuoe npousseneune BEKTOPOB. |

IlpaBele w neBbie TpOiiKH. Omnpenenerne BexTOpHOrO Ipomssenenud. CpoiicTea | BEKTOPHOrO
lipousBezienns. BbipaxkeHue BEKTOPHOTO IIPOM3BEICHHMS 4epe3 KoopiuHaTsl. Hexoropsle lipuioxenus
BCKTOPHOTO  NPOM3BEACHHS (YCTaHOBJICHHE KOJUTMHEAPHOCTH ~ BEKTOPOB, HAXOX/CHHe  IJIOILA M
HapaienorpaMMa u TpeyroIbHAKA). ;

Tema 4. CMemmannoe mpoussenenme TPeX BEKTOPOB. }

Onpenenesne cmemannoro TIPOUSBEICHUS, IO TEOMCTPHYECKHH cMBIci. CBONCTBA CMEIIAHHOMO
IPOU3BCACHUA. Bhbipaxcenne cMeannoro mpomssenenus 4epe3 KOOpAMHATHL HekoTophle [ipunosems
CMCIIAHHOTO IIPOU3BCJCHHUS  (ONpEACICHAE B3aUMHOMN OPUEHTAIlMH BEKTOPOB B _IIﬁOCTpaHCTBe,
YCTAHOBJICHUE KOMILIAHAPHOCTH BEKTOPOB, ONPEACICHHE OGBHEMOR napajienenunesa u ﬁpeyromsHoﬁ
TIHPAMHU/TB). i

Paznen 4. Jluneiinbie IPOCTPAHCTBA.

Tema 1. Onpenenenne muneiinoro IIPOCTPAHCTBA. i

Onpenenenve nuHeHOrO POCTPaHCTBA. AKCHOMBI JIMHEHHOIO NPOCTPAHCTBA: aKCHOMbI ONEPaIiH
CIIOMCHUS, AKCHOMBI ONIEPallii YMHOXKEHHS, AKCHOMEL, CBASBIBAIONINE ONEPAIINH CIIOKEHHUS H YMHOXKCHHUS.
lpameps! nuueiinpx mpoctpamncrs. ‘

Tema 2. Basuc nuHeitnoro npoctpancTsa. Pasmeprocrs.



Onpenenenus JmHEHHO 3aBHCHMBIX JIMHCHHO HEe3aBHCHUMBIX CHCTEM BeKT(:>pbB. [Mprmepxr.
Jluneitnas komMGunarms BEKTOPOB. basuc. Pasmeprocts muueifioro npocTpancTsa. OCHOBHEIE TeOpeMbL.
[Ipeo6paszosanme Gasuca. Marpuna mepexona. Cassp M@y KOOPAMHATAMHU BEKTODA B Pa3HEIX Hasycax.

Tema 3. ITogupocrpancrsa manHeittoro HPOCTPAHCTBA. |

Onpenenenue. Ipumepsr. Coberrennse 1 HECOOCTBEHHBIE HOAPOCTPAHCTBA, HﬁozinpOCTpaHCTBo
Kak JIHEeiHas 060109Ka CHCTEMb BEKTOPOB. PasmMeprocTs mommpocrpanctea, 3ajanue moupocTpascTRa ¢
TIOMOIIBIO CHCTEMBI JTHHCHHBIX OJJHOPOIMEIX YPABHEHHI, DynnaMeHTaNbHAsS cucTeMa perienuit, O6mmee
PCIICHHE CHCTEMBI TUHEHHBIX OTHOPOHEIX YPABHEHMIL.

Pazgen 5. EBknunossr IIPOCTPAHCTRA. 1

Tema 1. Cxansiproe mpomseenenue. ! ‘

Onpenenenne ckamsproro Tipoussenerus. Ilpumepsr cxamsaprbx TIPOU3BEACHHUI. §OHpC,I[CJI€HI/I€
HOPMBI (IUTMEBI BekTopa). Hepasencrro Komu-Bynsikosckoro. Yron MEXIY BCKTOp&MZI?I.i Hepasencrpo
TPEYTrONbHHAKA. ‘

Tema 2. Oproronansaocts BEKTOPOB. OpTOHOPMHpOBaHHBIE GA3HCEHL ‘

Onpenenenrne oproroHambHLIX BeKTOpoB. Teopema ITugaropa. OpronopmupoBasteie Gasmcr.
Ckansiproe npoussejicrue B OPTOHOPMHpPOBAaHHOM (asuce, Hopma BEKTOPa H YIoil My BEKTOpaMH.
Ipouece oproromanusanuu I pama-1TImMumara, |

|

Pasnen 6. Jluneitnsie OTIEPaTOPEL. 1

Tema 1. Oupenenenne nuneitnoro OIIeparopa, OCHORHEIE CBOHCTBRA, |

Onpenenenne omneparopa, ACHCTBYIOMETIO B ITUHEHHOM npoctpanctse.  OmnpemerneHne JuHeRHOrO
onepatopa. Ilpumepsl muHeHHBIX oneparopos. Matpuna nureiinOrO OIeparopa B JAHHOM 6asuce.
JeltcTBus nan nuneinsMY oneparopamu. IIpeoGpasoBanse Marpuist mHaeiinoro oreparopa 111p1‘4 nepexoJe
K HOBOMY Gasmucy. :

Tema 2. CoGerBennble 3naYenms i COOCTBEHHBIE BEKTOPEI JTMHEHHOTO oreparopa.

XapakTepucTHYecKuil MHOTOWIeH JTHHEHHOTO OmepaTopa. Onupenenenre cobGcTBEHAOro 3HaveHme
JTMHEHHOTO onepatopa. Onpeneienne COOCTBEHHOTO BeKTOpa JHHEHHOTO onepatopa. CXeMa| HaXouIeHIs
COOCTBEHHBIX BEKTOPOB. Jlnarosanuzaunus nmneiinoro oImeparopa.

Tema 3. Jluneiinsie ONePaTOpEL, NEHCTBYIONIHE B €BKJIHI0BOM MPOCTPAHCTRE,

Oprororansueli JMHEHHBIH oreparop. OproroHanshas Marpuria. CaMoconpﬂnceHHHﬁ JIMHEAHBIN
oneparop. Cummerpuyeckas marpuma. Coifcrsa CaMOCOTIPIKEHHOTO OTIePaTOPX. 1

Pasnen 7. Bununelinsie n KBa/IpaTHYHbIE (hOPMBL

Tewma 1. Bunnneitaste hopmbr. |

Onpenenchne 6umHHEHHOM dopmsL. TIpumeps! GrirebX (opm. Marpuna 6HHHH‘3J?11H0171 bopmoL.
IIpeoGpazosarne MaTpumsl GuHHEHHOM (opmsr mpu nmepexoze x HOBOMY 0asucy. Cammerpryeckne
OunnelHbie GOpMEL

Tema 2. KBanparnunsre bopMeL

Ormpenenenne kBanparuyHoi dopmer.  Marpuna KBalpaTUYHOH (GOpMBI B nanHoM 6Gazuce.
HonoxwurensHas onpenenennocts KBaqpaTuyHoi dopmer. Kpurepuii CuibBectpa. KaHOHI/Ii*IeCKHﬁ BUJT
KBanpaTHiHOH  Qopmbl. TlpuBenenne Kpamparmamoi (GOPMBI  OPTOrOHALHLIM npeodpasoBaHueM K
KaHonuieckomy suny. HopmanbHbz BUI KBanpaTHunoit dbopmer. 3axon urepnIw KBA/IpaTHIHELX HOpM.

CEMECTP 2

Pasnen 8. AmannTuueckas TeOMETPHS Ha IIOCKOCTH.

Tema 1. Crcrema KoopauHaT Ha MIOCKOCTH,

[Ipsamoyronbuas cucrema KOOpAuHAT Ha miockocrH. Ilomsapras cucrema KOOpI[I/IHa‘.T.% OcHoBHbIe
HIPUTIOKCHHS METO/a KOOPAMHAT Ha IIOCKOCTH: PACCTOSHUAC MEXIY IBYMSA TOYKAMIL, /:[eJIeHH&F OTpe3Ka B
AITAHHOM OTHOUIEHUH, IIOWAAb TPEYroILHUKA, JINHAH Ha mockocTy. Iapamerprdeckoe ypasrenue mmuy.

Tema 2. IIpsiMast Ha IOCKOCTH.

Obmee ypabHenue IpsIMOMi Ha IUIOCKOCTH. Bexrop, NCPHOCHIUKYISAPHBLIA  TPSIMOH, 'Ypaguenue

npsvMoii mo aBym Toukam. [lapamerpuueckoe YPABHCHHC TIPAMOH. YpaBHeHHE UPSIMOH ¢ yrnoBbiM



koadduimenroM. VpapHenune upsAMO# B orpeskax. Hopmaibmoe YpaBHEHMe HpsMioﬁ. Bsaumnoe
PACIONIOXKCHNE JIBYX HpPSAMBIX HA IUIOCKOCTH. Paccrosmume of TOYKHM IO MPAMOIL. Honynﬂocrcocm,
3a/1aBaeMbIe TPSIMOIA, |
Tema 3. Kpussie Broporo LOpSAKa.
Kanonnueckoe ypapnenue OKPYXHOCTH.  Ommmc. ®okycw. Paccrosime MEXIy (QoKycamu.
Kanonwnyeckoe ypasrenne smwmnca. Bonsuas U Manas noinyocH. bombinas w manas ocu. LIeHTp SJUTHIICA.
Beprmuer simnca. OKCLEHTPHCHTET M IUPEKTPUCH UTHIICA, OKCIEHTPHCHTET KaK MEpa CIKATHs HIUTHTICA.
I'mnepGona. ®oxycer.  Pacerosmue Mexay  Qokycamu. Kanommueckoe ypaBHeHHej TUnepOOJIbI.
HelictButensuas u  Mummas nonyocH. JleHCTBHTENBHAS W MHHMAS OCH. Beprmuer mﬁep6om>1.
OKCLCHTPHCHTCT W JUPEKTPUCHI rANEPOOITBL.  ACHMIITOTEI THIepOoIIEL. PaBHOCTO‘pOHH}jISI runepOona.
OKCLUEHTPHCHTET H AUPEKTPUCEL rurnepboinsl. [lapaGoia. Dokye. [lupexTpuca. Beprunna Ifapa6on151. Ochw
napabounsl. Kanonuueckoe ypasmuenne napabost. [apamerp napaGossr. _ !
Tema 4. TIpeo6pasoBanue cucrems: KOOp/IMHAT. |
IIpeo6pasopanne oxmHOi IIPIMOYTOJIBHON CHCTEMBI KOOPAMHAT B IPYTIyIo. Hapanms:nﬁHHﬁ TEPEHOC
ocell KoopauHar. CBs3b MexLy CTapeIMU M HOBBIMH KoopamHaTtamu. IloBopor oceit koopauaaT. CBA3D
MEXIY CTAPBIMU ¥ HOBBIMU KOOPIHHATAMU. |
Tema 5. O6mee ypaBreHue KPHBBIX BTOPOTO HOPSIIKA.
Bepoxnenusle  kpuBbre BTOPOro  mopsiaka. Hesbipoxnenabe kpusbie Btro;pd:ro IOpsi/IKa.
IIpusenenne xpusoit Broporo TOpsKa K KAHOHUYECKOMY BH/TY C IOMOITIBIO npeoGpazoranus #COOp,ZLI/I]ﬁ{aT.
Tema 6. Ilpumenennue KBaJpaTHYHBIX (DOPM B TEOPHM KPHUBBIX BTOPOTO nopﬂm«a.i IpuBenenue
YPaBHEHHS KPHBOH BTOPOTO MOPS KA K KaHOHMYECKOMY BH/Y € HOMOLIBIO TEOPHH KBaJIPATHIHBIX HOpM.

Paznen 9. Ananuiueckas TEOMETpPHS B IIPOCTPAHCTRE.

Tema 1. Ypasaenue miockoctu B MPOCTPAHCTBE. ‘

Obuee ypaBuenme mIocKoCTH. Hopmans mmockocru.  Pacnonomenue Togek dTHOCHTeano
IUIOCKOCTH. YacTHBIE CIydYaW paclONOKEHHS ILTOCKOCTIL YDpaBHEHHS KOOPAMHATHBIX | MIOCKOCTEH.
YpaBHEHHE IUTOCKOCTH B OTpe3Kax. Hopmanbnoe ypasnenne miockoctn. Hopmupyromuii' MmoxuTe I,
Paccrosme ot Toukm 1o mrockocti. YpaBHEHHE MIOCKOCTH, MPOXOMSIIE 4epe3 TP TO‘-’IKiI/I. Bzanmnoe
PACMONIOKCHHE TIOCKOCTEH. YTON MEX/y ABYMS IIOCKOCTSIMA. |

Tema 2. Vpasuenne npsmoii B NPOCTPAHCTBE.

Kanonuueckoe ypagrenue npsmoi. Hanpasnsrommii Bextop IIPSMO. I]fapaMeTquecmj[e YpaBHEHUS
npsmoit. Ilpsamas xak JMHES nepecedeHus ABYX 1ockoctedd. Ilepexon x wamonmueckmm ;ypaBHGHI/ISIM
IpsMoit. BzauMuoe pacmonosxenue OPAMBIX. YTON MEXIy IBYMS NpSIMBIMH.  YPaBHEHHE IIPSIMO}H,
IIpOXOAAIICH uepe3 JBE TOYKH. Kommuianapueie npsameie.  Yenmosme K()MHJIaHapHOwci“H IPSMBIX.
Cxpemuparomuecs npsmere. Paccrosmue MEXIY CKPEIMBAIOIMMHECS! TIPSIMBIMH.

Tema 3. ITpsimas u mnockocTs B MPOCTPAHCTBE.

|
Bsaumuoe pacmonoxenve mpsmoit m mirockocTy, Haxoxnenne Touku nepeceuenms NPSIMOR 1

mockocTy. HaxodxieHre poeKimy Toukn Ha mIoCKOCTS, Haxoxnenue npoekimm Touky na npsMio. Yron
MEXIY IPIMOU U IIOCKOCTBIO. ‘
Tema 4. TloepxHOCTH BTOpOTO NopsaKa. |
Bripoxentsie nosepxuoctu Broporo nopsnka. Hesbipoxuernsie 1mosepxaoct BTOPOrO MOPSI/IKA.
Kanonnueckue ypasnenus SIUIMUICONA, OXHOMOJIOCTHOTO THIEPGONONE, ABYIIONOCTHOTO r:m%lep60mm(a,
KOHyca  BTOPOIrO  MOpSAKA, SIUTHITHYECKOrO napabononsia,  rEIEPGONHUECKOTO nzjipa6oﬁopma,

SIUIHITAYCCKOTO HIMHAPA, THIECPGOIHISCKOro IMIMHAPA, TApabOTMIeCKOTO LMIHHADA. ‘

\
Pasnen 10. Anre6panueckue CTPYKTYPHI. |
Tema 1. Muoxectsa. 1



|

MHOXecTBO, ITycTOEe MHOXeECTBO. [10IMHOKECTEO. Onepanun o6nenuaeHns, nepeceqéHH;{, pasHoCTH
(ZOLONHEHNS), IeKApTOBA IPOH3BEICHHS, Orobpaxkenne MHOXKECTBA B MHOMKECTRO. BI/_IeKH,Hh. KOMHOSHﬁHH
OTOOpaXKEHHH. ACCOIUATHBHOCTD kommosunuy. O6parnoe oroGpaxenne. MomgocTs MHo;\KqLCTBa. CuerHpre
MHOXeCTBa. Teopema KanTopa o MHOMECTBE Beex MOMEOKECTS, |

Tema 2. AnreGpandeckue cucTeMEL. ‘

Omepaunst Ha MHOMKECTBE. ACCONMATHBHBIE I KOMMYTaTHBHBIC on:epaum:nl Ennramsrit
(HEHTpANBHBIH) DJIEMEHT. Homyrpymnma. Monon. O6patHsiii eMeHT. OGpatumbrit anement. OTHOMEHNE Ha
MHOKECTBE.

Tema 3. I'pynmsL

Oupenenenue rpyums. AGenesa rpymia. Ilpameper rpymi.  Ilemas crerens _aneMeHTa TPYIIITEL
Hopsinox  rpymmer.  Ioarpymnma, Huknugeckass rpymma. I'pymima 1oacTaHOBOK, I'pymma CI/Ilj\/IMeTpI/II\/’I
IIPaBHIBHOIO TPEYrOILHHUKA. |

Tema 4. Konbsna, mosst. ‘

Onpenenenne  kombra. Ipumepsr  konmen. Komblo  XmaccoB  BLIYETOR. ,HCI:[I/ITCJ'[E? HYJIS.
Hunpnorentheni anement. O6parumbie QJIEMEHTLI Koybla. ONpefencHue Ios. Honnoone| Pacmupenne
nons. Tlosre xommutekenpx wmcen. I'eomerprueckas unTepnperanus. Omepaius COD[p:SDI{eI;-H/IH. Pemrenne
JMHEHHBIX U KBAJPATHBIX YPABHEHUH B IIOJIE KOMILIEKCHBIX YHCEIL.

Conepmanne HUPAKTHYCCKHX 3aHATHH IO AUCIHILIATHE

CEMECTP 1
Pasnen 1. Matpuner, onpenenurenm.
Tema 1. Matpuust. Onepanuu u cBoiicTra.
JIeHCTBUS ¢ MaTpuuamu: CIoXeHHe, YMHOXCHAC Ha YHCIO, TPaHCHOHHPOBAHHE, YMHOMKEHHE

Matpull. MaTpuaHELiI MHOrOWIeH. ‘

Tema 2. Pemenue cucteM TuHEHHBX YPABHEHHH MaJbIX OPSIKOB 110 IIPABHITY Kpamepa.
Tema 3. Brruncnienne onpenenurenei. ‘
Tema 4. Bermcrenne o6patroit Matpunst, Permenue MaTPUYHBIX YpaBHEHUIH,

|
Paznien 2. CucreMel InHERNBIX ypaBHeHHH. Meronp! pemenna. Yenosue CYIIECTBOBAHHUS PElICHUS.
Tema 1. Pemenne CIIAY Maipix HOPAZIKOB MaTPHYHEIM CIOCOO0M. COEMECTHBIE H HECOBMECTHEIC
CUCTEMBI IMHEWHBIX ypaBHCHHUI.
Tema 2. Pemmenne CJIAY MeronoM [aycca.

Pasnen 3. Bekxropras anre6pa.

Tema 2. Crasipnoe npoussejenue.

Tema 3. Bextopnoe nponssenenue.
p

Tema 4. Cmemannoe IIPOU3BCACHHE.

Pasnen 4. Jluneitnsie npocTparcrsa.

Tema 1. Onpenenenne mueitroro npocrpancTsa.

Tema 2. Basuc nuneliHoro npocrpascTsa. PasmepHOCTE.
Tewma 3. TlonmpocTpancTsa nuHEHHOTO IIPOCTPAHCTBA.

Pasnen 5. EBknunossr mpocTpamcTsa.
Tema 1. Cxamsproe npoussenenue.
Tema 2. OproronansHOCTH BEKTOPOB. OprorOpMEpPOBaHHEIE Ga3HCEHI.

Paznen 6. Jluneiinsie onepatopst.
Tema 1. Oupenenenue mureitHOrO OnepaTopa, MaTpHIa IMHEHHOro onepaTopa.

Tema 2. CobcrBeHHBIE 3HAYCHHS U COGCTBEHHEIE BEKTOPBI JINHCHHOTO OIeparopa.

Pasnien 7. bunnneitasie u kpagpaTHaHble (GOpPMEL.



Tema 1. bunnueiinsie hopmor
Tema 2. Ksagparmausie (OPMEL.

CEMECTP 2

Paspen 8. Anasmriaeckas TEOMETPHS HA IIOCKOCTH.

Tema 1. Cucrema xoopmunar Ha IJIOCKOCTH.

Tema 2. Ypasuenue npsmoii ma ILIOCKOCTH.

Tema 3. Kpusrie Broporo IIOPAMKA. ‘

Tema 4. TIpeobpazoBanue cucrems KOOpIUHAT.

Tema 5. Obmiee ypaBuenne KPHBBIX BTOPOI'O HOPSIIKA.

Tema 6. ITlpumenenne KBapaTHYHEIX GOPM B TEOPUH KPHBBIX BTOPOTO HOPsI/IKA.

Pasnen 9. Anaymrugeckas TEOMETpHS B IIPOCTPAHCTBE.
Tema 1. Ypasuenne miockocty B NPOCTPaHCTBE.

Tema 2. Ypasnernue npsimodi & IIPOCTPAHCTBE.

Tema 3. Ilpsimasg v mrockocTs B IPOCTPAHCTBE.

Tema 4. TTosepxnocTn BTOPOI'O IOPSJIKA.

Pasnien 10. Anrebpamyeckue CTPYKTYPBL
Tema 1. Muoxectsa.

Tema 2. AnreGpanyeckre cucTeMEL.
Tema 3. I'pynmst

Tema 4. Konbra, nosns.

S. OBPA3OBATEJILHBIE TEXHOJIOI'UHA
B npenonasamun  amenmmmmes «Anrebpa u TCOMETPHUS»  UCIIOJIB3YIOTCSI jpaﬂ3H006pa3HBIe
00pa3oBaTeNbHEIEC TEXHONOIHH KAK TPalUIIUOHHbIC, TaK W C MPUMEHEHUEM AKTUBHBIX M MHTCPAKTHBHBIX
METOHOB O0yUEHHSL.
AKTHBHBIC U UHTEPAKTHBHEIE METOABI 00y4YeHMUS:
~ HMHTCPAKTUBHEIC JIEKIIMH (IO BCEM TeMaMm).

|
6. OUEHOYHBIE CPEJCTBA JI/ISI TEKYIIETO KOHTPOISI YCIHEBAEMOCTH,
HIPOMEXYTOYHON ATTECTALIUU IO UTOTAM OCBOEHHSL JUCOUTIMHEIL W
YYEBHO-METOUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHOI PABOTBI
CTYJIEHTOB |
Texymmii konTpon ycneBaemMocTH
Bonpockr k PEeATHHI-KOHTPOJIIO 3HAH I CTYJAEHTORB,

Cemecrp 1.
Peiitunr-xonrpons Nel |
Marpuner. JleiicTBus Hax MaTpuniamu. Berucienue snauenmss MaTpUYHOIO MHOTOIIEHA. ‘
MHHOpEL 1 areGpanyeckue 10MmoTHEHSL. Pasnoxenue onpenenurens mo CTPOKE HIIH CTONOILY.
IIpaBuno Kpamepa. |
Hesbipoxennas matpuna. O6parHas Marpuna. Pemrenne MaTpPHYHBIX YPaBHEHHIH,

PeiiruHr-KoHTpOIL No2

YenoBus COBMECTHOCTH H HECOBMECTHOCTH CJIAY.

Pemenue CJIAY metonom I'aycca.

Housrue Bextopa. Koopaunars: BEKTOpa.

CxansapHoe npousperenue. Bexropnoe npoussenenne. Cmermanmoe IPOU3EE/IeHNeE.



PeliTunr-konTpoanr Ne3

Jluneiinas saBucuMoCTb M MUHEHAS HE3aBHCHMOCTD CHCTEMBI BEKTOPOB.

basuc. Pasmeprocts muneitnoro IIPOCTPAHCTRA. '

IIpeoGpaszosanne Gasmca. Marpuna nepexosa. Casss MEXTY KOOpIMHATAME BEKTOPA B Pa3HEIX
Oasmucax. |
JInnelinslii oneparop. Martpuua nureiinoro oleparopa.

Cemecrp 2.
Pedirunr-xonrpons Nel
Paccrosne Mexny aByms Touxamm. Hlenenue oTpeska B NaHHOM OTHOIEHMH,
Pasnwunsre Buw ypaBhennit IIPSIMOM Ha ITOCKOCTH.
Paccrostume ot Touku 5o npamMol. B3aumHoe pacnonosxkenue IPSIMBIX Ha INIOCKOCTH,
Kpusrie Broporo nopsixa: SIUTHIIC, Tunepbona, mapaGona.

PeliTunr-xonTponn Ne2

Paznmansie Bunst ypasHenuit mrockocty B IpocTpancTee. Hopmans nmnockoct,
Paccrosmme ot Touku 10 miockocrh. Baanmmoe PacCIIOJIOKEHHE TIOCKOCTEHH,
Hpsmas B ipoctpanctee. Kanonmaeckue ypastenns. Hanpapnsmoruii sextop.
HpsiMas kak mians nepecevenms JIBYX IIOCKOCTEH],

Haxoxnenue Touxn mepeceuerms TIPSIMOH M IITOCKOCTH.

Peiitnar-xontpoanr Ne3

Muosxectso. ITogMuoKeCTBO. Onepanun Hag MHOXeCTBaMY. Mom#ocTs MEOKECTBA.
AnreGpardeckme CHCTEMEL Oneparmn na MaOXeCTBe. [Momyrpymia. Monowup,
I'pynna noxcranosok.

Konena xnaccos Berueros.

ITone KoMIIEKCHBIX yncer.

|
IIpomeskyTounan aTTecTauus mo uroram OCBOCHHUS JIHCHHIUTHHLI (IK3aMeH)
Bonpoce! k axzameny

Cemectp 1.
|

Onpegenenne matpunsr. Omepanmu Hax marpunamu. CpoHcTBa omepanmii Ha MAaTPUITAMH.
Onpenenurens n-ro nopsika. CBoMCTBA onpeaesaTenet. ‘
O6parnas marpuna. Ceoifcrsa 0OpaTHO# MaTpHIBL. l ‘
Panr matpungr. Dnemenrapusie npeodpasosanmst Marpuiib. Crioco6bl BEMHCIEHHS paHIa MaTPHILL.
CrcreMBl THHEHHBIX ypaBHeHuii, Kpureprii coBvectrOCTH crcTemb! JIHHERHBIX y]pa,B}e[emeﬁ
CrocoGrr pemenus CJIAY: meto I'aycca, hopmyisr K pamepa, MmeTon  o6parHO# MATPHIIBL
OnHOpo/IHbIE CHCTEMB! TUHEHHbIK YPaBHEHHA.
Bexropsl. Jlnneitnsie onepamyun maj BeKTopamu. Koopaunare: Bexropa.
CkajnapHoe npouseenenye.
Bexropnoe nponssenenne. Cmemanmoe POH3BENCHHE.
JIumeitnoe npoctpanctro. Basmuc, Koopaunarsr.
IIpeobpasopanue xoopmuuar BEKTOpa IPH IEpexofie K HOBOMY Gasucy.
Honnpocrpancsa maueiinoro IPOCTPAHCTBA.
EBKiu10B0 mpocTpancTso. Hepasencrso Komm-Byusikosckoro.
OproronansHocTs BeKTOPOB. OpronopMupoBanusrit 6asuc.
JIuneitnsrit oneparop. Marpuna nuneitnoro oreparopa.
IIpeobpasosanue Matpurpst ome paTopa Ipu mepexofiec K HOBOMY GasHcy.
Helicteus nan muHelEEMEA OIepaTopamu,
CobcTrennbie 3HaYEHNS ¥ COGCTREHHbIC BEKTODHI JINHEHHOTO OnlepaTopa.
JlunedHbIc onepaTopel, AeicTByOmMe B CBKIIMJTIOBOM IIPOCTPANCTRE,
Bunmnetintie n xpanparnamnse (bopMmEI.



Cemecrp 2, 1
lpsmast Ha mnockoctr: o6mee YPaBHEHHE, YPABHEHUE C YITIOBEIM Kos(uirentom, ;ypaBH‘eHI/Ie B
OTPE3KaX, HOPMATLHOE YPABHEHHE. | €OMETPHYECKHIT CMBICIT YLJIOBOTO KO3 Quienta,
Paccrostaue ot Touku 10 IPAMOM. |
Bsaumuoe pacnonoxenwe 1 PAMBIX Ha IIOCKOCTU. YTOJI MEXKITY IPIMEIMH.
Obmee ypaBrenue kpusoii BTOPOI'0 HOPSIKA.
Onmanc. Kanornueckoe Ypasuenue. OCHOBHEIE XapaKTepHCTHKH,
I'unep6oina. Kanonmaeckoe ypasHenue. OCHOBHbIC XapaKTEPUCTHKE.
Ilapabona. Kanonnueckoe ypasuenue. OCHOBHBIC XapaKTepHCTHKH,
Iitockocts B npocTpanctse, Hopmans nmockocra. Bsanmuoe PacIIOIOKEHUE TIOCKOCTEH,
Paccrosrne ot Toyku 10 miockocty. ‘
IIpamas B npocTpancTse. Hampasnsrommait BEKTOP. B3aumuoe pacmonosxenne HpSIME-IXi.
Bsaumnoe pacnonoxenune IIPSIMOM ¥ TIIOCKOCTH. ‘
Onepauun na MEOXeCTBE. Honyrpynmna. Heittpansuerit smemenr. Mownoup,
OGpatumsie smemenTsL. [ PYyUIbL. AGEneRsI rpyIIEL.
Konbua. Jlenurenu nyns u aumsnorenThoe 9JIEMEHTEL.
Home. ITone KoMIEKCHEIX Upce.

Camocronrennnas paGora CTYAeHTOB
3apanus aaa CPC.
Cemectp 1.

1. Berancnenue onpenenurens 4 MOPSAIKA.
2. Pemenue MaTpuusbIx YDaBHEHHIA, ‘
3. CrcreMa MTHHENHBIX ypaBHerni 3x3: ipaBuino Kpamepa, marpramprii Merox, meros ["aycca.
4. Viccnenopanne CJIAY Ha COBMECTHOCTD U PEIMICHHE METOIOM I'aycca. 1 i
5. Jlnneitnas komM6uHa M BEKTOpoB. Kommueaprocts BEKTOPOB. ‘ i
6. CkaLIpHOE IpoH3BeICHHe. Bexropuoe npoussenenne. CMemanmoe IIPOU3BEIIEHHE. |
7. Onpenenenue nuueitnoro TPOCTPAHCTBA. e ‘
8. JluneitHast 3aBHCHMOCTE W IHHEH A HE3aBHCHMOCTB CHCTEMBI BEKTOPOB. ‘
9. basuc u Pa3MEPHOCTE IMHEHHOTO IPOCTPaHCTBA PELICHUI ONHOPONON CHCTEMEI J[HheﬁHLD(
YPaBHEHUH, i
10. ITpeoGpasopanwe 6asuca. Marpuna nepexona. Casss MEXJTy KOOpIKHATAMHU BeKTop]a B pa3HbIX
Oasmucax. |
11. JTuneiiHe1it oneparop. Marpura nuseiinoro oneparopa. JIeHcTBUS Hazl THHEHHBIME ;onepaTopaMH.
12. IIpeoGpazosanue MAaTpHIIEI OIIEPATOPa IPH MEPEXOAE K HOBOMY Oazmucy.
13. CoGcTBeHHbIE 3HAYCHNS M COBCTBEHHEE BEKTOPBI JIHHCHHOTO omeparopa.
14. Ilpupenenue kpaaparugnois $opMEI X KaHOHHYECKOMY Buy MerogoM Jlarpamxa.

Cemecrp 2.
1. Ilpsivast ma mockocTw. YpaBHeHHE IPAMOI 110 331aHHBIM IEMEHTAM.
2. lstnanennoe ypasuenue Kpupoit BTOPOTO MOPSIIKA.
3. lpusenenwe x RAHORHHCCKOMY BHAY OOILEro ypaBHEHHS KPHUBOH BTOPOTO mopsika. |
4. YpasreHue nmockocTy, LIPOXOJIALICH Yepes TpH Touky. Paccrosmme ot Togk JO ILIOCKOCTH,
5. Bsaummoe pacnonoxenue mockocteii. Vron MEXY INIOCKOCTAMH.
6. Ckpemmparomuecs opsmete. Paccrosmume MEXKLy HAMH.
7. Haxoxnenue Touxy, CHMMCTPHYHOH JIAHHOM, OTHOCUTENHHO MIIOCKOCTH MM TIPSMOIA,
8. mwmnnpuyeckue HOBCPXHOCTH B KOHYC BTOPOTO IOPSIIKA.
8. IToBepxHOCTH BpameHws.
9. Obwee ypaBHEeHHE TOBEPXHOCTH BTOPOIO IOPSIIKA.

DOHJT OCHOYHBIX CPENCTB TS UIPOBCACHNS aTTECTALNY YPOBHS ChOPMUPOBAHHOCTH K MITETEHIMN
00yJaromuxcs 110 quCHUnImHe OpOPMIIIETCS OTHENBHEIM MOKYMEHTOM. ‘



7. YYEBHO-METO/UYECKOE U HHO®OPMAUMOHHOE OBECHE [Ii;EHI/IE

AUCTTUIIIIMHBI
7.1. Kuuroo6ecneyeHnocTs
Haumenosanne JUTEPATYPHI: ABTOP, T'ox KHUT'OOBECIIEYEHHOCTH ]
HasBaHue, BUJ U3JaHU, H3AATEILCTBO H3JI2Hs : =
Komiyecto sxsemmisipos Hasmue B snextponnois
u3fauuy B 6ubimorexe Bial'y s 6ubniorexe Bal'y
cootBeTcTBHH ¢ DI'OC BO
1 2 3 4
OcHoBHas nutepatypa
1. Jluneitnas anre6pa u aHanuTHIeCKan 2015 http://znanium.com/catalog/pro
reometpust. [pakTukym: Yae6Hoe nocoGue / duct/476097
A.C. Boprakosckwuii, A.B. [Tanrenees. - M.
HHI{ UTHOPA-M, 2015. - 352 c.: 60x90 1/16.
- (Bricmiee o6pazopanue: baxanmaspuar).
(nepemtet) ISBN 978-5-16-010206-1
2. OcHOBBI THHEHHOI anre6pnl 1 2017 ll_tt[)_:/grlei_ll_hll_m@nl/cataloglpro
AHAJTUTHYECKOH reoMeTpun: YaeGHoe duct/558491
noco6ue / Hlepmues B.T, - M.:HHAIJ
UH®PA-M, 2017. - 168 c.: 60x90 1/16. -
(Bricmree o6pazonanue: baxanappuar)
(O6noxxa. KBC) ISBN 978-5-16-005479-7
3.0OneMenTs! TUHERHOM anreGpe: Vueb.- 2017 http://e.lib.vIsu.ru/bitstream/]1 2
HpakT. noco6wue / O.B. Opemxnna, H.H. 3456’789/6186/11/01638.pdf
Epkoga; Biagmm. roc. yE-TuM. A.T. u H.T. ‘
CrosteToBRIX, — Brragumup : Man-so Bl VY,
2017.-90 c. - ISBN 978-5-9984-0780-2

[lonomuprenbras sinreparypa

1. Antonor B.W., Juneiinas ainrebpa u
aHanuTHYeCKas reomerpust. OnopHsiii
KOHCIEKT [DneKTpoHHSIii pecypc] : yueb.
nocobue / B.W. AnuroHos, M. B. Jlarynoga,
H.H. Jlobxoga, 10.]1. Maxcumos, B.M.
Ceménos, 10.A, Xsaros. - M. : [Ipocnexr,
2015. - 144 c. - ISBN 978-5-392-16893-4

2015

hitp:iwww.student! H:n'arru/bunlx';’-
ISBN9785392168934. hitml

2. JIuneitHas anre6pa B npUMepax ¥ 3ada9ax:
VaeGroe nocobue / Boprakosckuit AC,
Ilanrenees A.B., - 3-¢ H3A., cTep. - M.:HUI]
HHOPA-M, 2015. - 592 ¢.: 60x90 1/16. -
(Beicuiee oGpasoBanue: bakanaspuat) ISBN
| 978-5-16-010586-4

2015

htl'p:fi:manElln“l_.cu]]ﬁce{raiqgjgljg
duct/494895 .

7.2. llepuoaugeckne uznanus

1. Vcomexu MAaTEeMaTHYIECKUX HayK,

7.3. UnTepuet-pecypcnt
1. http://window.edu.rw/
http://allmath.com/
3. http:/lib.mexmat.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE I{I/ICHI/IHJII/IHI)][

Jnda peamusanmm  namHOlM JAUCUHUIUIMHEL UMEIOTCS CHEIHAab
3aHATAH NPaKTHYECKOTO THIA,

KOHCYNbTAIMH, TEKyILero KOHTPOIL M IIPOMEXYTOYHOI aTTeCTallHH,
IIPOBOLATCS B MYIbTHMEIUHHON aynm
IIPOBOJATCA B MyJbTHMENHUITHON

3aHATHI JICKITHOHHOT O THIIA,

CaMOCTOATENbHON paboTh. Jlekmnuu
paboThI

Kypaan PAH (xopmyc 3, ayn, 414)

a

naboparopun  230-3.

HCIIONB3YIOTCS TOMEINeHNs Oubimorexku Bal'V,

Hepequb HCIIOJIB3YEMOT O JIHOEH3UOHHOTO

1. Microsoft Excel
2. Maple

IIPOTPaAMMHOT0 00ECIICUCHUS

HbIC IIOMEWICHUS JUI IPOBENCHHS
TPYUIOBBIX M HHIHBHYAJIBHEIX

TaKKE  ITOMEIUESHMSI JTs1

Topun 433-3. Tlpaxktrueckue
st camocrtosrensroi paboTel
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JIACT NEPEYTBEPK/IEHHUS
PABOYEH ITIPOI'PAMMBI AUCIUATTIIIUHBI

PaGouast mporpamma ono6pena Ha y4eOHBI rog

IIpoTokoi 3acenanns Kadenpsr Ne or roja

3aBemyromuii Kadeapoi

PaGouas mporpamma ono0peHa Ha YYEOHEI rog

Iporoxon 3acenanus kxapenprr No oT roza

3asenyrompuii kadempoi

Paboywas mporpamma onobpena Ha Y4EeOHBII roz

IIpoToxon 3acenatius Kabenpsr No oT rona

3aBemyromuit Kadenpoi
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AJITEBPA H TEOMETPHSA
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