MUHOBPHAYKH POCCUH

denepasibHOE rocy/1apcTBeHHOE OI0IKETHOE

06pa3oBaTEIbHOE YUPEKICHHUE BBICIIETO 00pa3s0BaHMs
«YXTHHCKHIi TOCYAaPCTBEHHbI TEXHHYECKHH YHUBEPCHTET»

(YT'TY)

Unnycrpuanshbiii nactutyT (CTIO)

WEPXJIATO
4,1- l\mplIH}Lk 0)

g
43y o 204

__ ’,7/// ~_“LT. Bockpecenckuit

f/mumm, (V. O. ®amunns)

ol (r_’7; W AL 2023 T.

~— ,
ﬁﬂay B Tirczueeftoicne
il clagghart ol

R TS

«IF »_ 2027

(HO-[lﬂ_ll_C-b)___ (M O OQamuaus)
« » 20 .

PABOYAS [TPOI' PAMMA

Jlucumrumna:

I/IHD,GKC JUCLIUTUIWHBL!

CrelumanpHOCT D!
dopma o0ydeHus:
Kypc(bi):

Cemectp(bl):

MaremaTuka

11101

23.02.03 Texnmueckoe o6CTy)KUBAHUE U PEMOHT aBTOMOOHIIBHOIO

TpaHCIIopTa
3a0uHast

1-2

AJOKYMEHT MoarnncAH
QNEKTPOHHOW NOAMUCHIO

CepTtudumkat: 00D89FBB7FFE82E81D752BD08674946A81
Bnapgeneu: AruHeit PycnaH BukropoBuy
[encTteutenen: ¢ 07.08.2023 go 30.10.2024




Pabouag nporpamma cocTaBieHa B COOTBETCTBHHM ¢ TpeOoBaHMAMU DemepaibHOrO
rOCYNapCTBEHHOI0  00pas3oBaTeNILHOTO  cTaHaapTa  cpeaHero  obuiero  o0pasopaiius,

YTBEPXKAEHHOTO npukazoM Munpbpraayku Poccun ot 17.05.2012 Ne 413.

PaspaGoTumk ';%ﬁﬂ?dm /£ npenonasaresns MU (CI10).

- - PaccMoTpeHo Ha 3acefaHun o
MPEAMETHO-UHKIOBOH KOMUCCHU meToamndeckoro coseta UM (CTIO)
Hara, Homep OUO . Tloanuce Jara, Homep OHO I [Toanuce
NpOTOKONA npeaceaatens | npeaceaaTens npoToKoa npeacenarens | npeaceaarens
_ - NLK | [LK - coBeTa ‘ coseTa
ITpotokon ot | £. 4. . [lporokon ot | :
A0y 22 | fosts ccopreo "% 120522 %KH/MI@ /? ~
Y 2 A R § S R
ITpoTokon  or M;{_‘()jj‘,ﬁg % ] [Mpotokan o1 (2
LIOr 23 | o, 25.08, 2022 -~
Ne 26 ) ' No oS ‘6 uavie, LB S
S e I I | Hchl 9. S | Ypunare
| ITporokon ot &;{;; ALer )| [poToken o1
23-Crdy . / Z305ty | M W
oy oL F e sk b
Iporokoa  or | lporokon ot 3
I R s — ] -
COI'NTACOBAHO
3am. mupexropa o UMP WU (CI10) ',?g’ ~ W B. YUypuiuna

3am. supekTtopa o YP MU (CIIQ) O. M. Slkunona



COIEP’KAHUE
CTp.
[losicHuTENBHAS 3aNIUCKA 4
TpeboBanus K pe3ysbTaTaM OCBOSHHUS MO JUCHUIUIMHE «MaTeMaTuka» S
TemaTuyeckuid 1JIaH W COAEp)KaHHE paboueld  MPOTrpaMMbl

JUCIHUITIINHBI «Maremartuka»

\l

VYcnoBus peanu3ainuu paboueii MpOrpaMMbl TUCHMUILIAHBL 9
«Martematuka
XapakTepucTdka W KOHTPOJIb  OCHOBHBIX  BHJOB  ydeOHOM 11

JCATCIBHOCTH 110 AUCHUIIIIMHC «MaremaTuka»



1. HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma JIuCHUIUIUHBI «MartemaTuka» MpeaHa3HayeHa ISt
u3ydenuss B HMuapyctpuanibnom wuHctutyTe (CIIO) VITY, peanusyroiero
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro OOIIero 00pa3oBaHus B MPEeIax OCBOCHUS
oOpazoBarensHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHUs MpU
MOJITOTOBKE CIEIUATNCTOB CPEIHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuit I'OC cpegnero obuiero
00pa3oBaHMsl, TPEIBIBISIEMBIX K CTPYKTYpPE, COJIEPKaHUIO U PE3yJIbTaTaM OCBOCHUS
JUCUUIUIMHBL «MareMaTukay, ¢ y4eTOM NPUMEPHONW OCHOBHOW 00pa3oBaTesbHOMN
nporpaMMbl  cpeaHero oomiero obpazoBanusi, onoOpeHHod O®YMO mo obmemy
oOpazoBanuio (MpoToko ot 28.06.2016 Ne 2/16-3).

Copepxanne paboueil mporpaMMbl AUCHUILTAHBI «MaTemMaTHKay HampaBiIeHO
Ha JIOCTH)KEHUE CIICAYIOINX LIeJe:

* oOecrieueHre CHOPMUPOBAHHOCTU  MPEJCTABICHUH O  COLMAIBHBIX,
KYJBTYPHBIX U UCTOPHUECKHUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKHU;

* obOecrieyeHre CHOPMHUPOBAHHOCTU JIOTMYECKOIO, aAITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBILUICHHUS;

* obecrieueHune cHOPMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOTyUYeHHBIC 3HAHUS
IPU PEIICHUH PA3INYHBIX 33/a4;

* oOecneueHre cPOpMUPOBAHHOCTHU MPEICTABICHUN O MaTeMaTUKE KaK 4acTU
OOIIIEYeTOBEYECKON KYIbTYphl, YHHBEPCAJbHOM SI3BIKE HAyKH, TO3BOJISIONIEM
OTKCHIBATh U U3Y4aTh PEAIbHBIC MPOIIECCHI U SBICHUSI.

MecTo TUCIUIUIMHEI B CTPYKTYpE 00pa30BaTeIbHON MPOTrpaMMbl: MPoQuIbHAS
JTUCLUILIMHA 0011e00pa30BaTeIbHON MOATOTOBKH.

KosmnuecTBo 4acoB HA 0CBOEHHUE MPOTrPAMMbI TMCUMILINHBI:
MaKCHUMaJIbHOW y4eOHOI Harpy3ku oOyuatomierocst 351 yacoB, B TOM 4uCIIe:
JJIM1 32049HOI GopMBbI 00yUeHHUA:

00s13aTeIHHON ayAUTOPHOM yueOHOM HArpy3ku oOydaromnierocs 24 4acos;
camocTosTeNnbHas pabora oOydaromerocss 327 d4acos.



2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUS 110
JAUCHUIIVIMHE «<MATEMATHUKA»

B pamkax ocBoeHuss  cojAepXaHUsS ~ JUCHUIUIMHBL  «MaTtemaTukay,
oOecreunBaeTcs JOCTHXKEHHE 00YUYaIOIIUMHUCS CIEAYIOMINX PE3YIbTATOB:

* JUYHOCTHBIX:

- c(OpMUPOBAHHOCTD MUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JMaJore KyJlbTyp, a TakKe pa3iMuHbIX (OpM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAHHE CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

- c(OPMUPOBAHHOCTH OCHOB CAMOpPA3BUTHUS U CAMOBOCIHTAHUA B
COOTBETCTBHHM C OOIIEUETIOBEUECCKUMU IICHHOCTSAMU M HJealaMU TPa)kIaHCKOTO
o01iecTBa; TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITENbHOM, TBOPYECKOH U
OTBETCTBEHHOM JI€ITEILHOCTH;

- HABBIKM COTPYJAHHMYECTBA CO CBEPCTHUKAMH, JETHMH MJIQJIIETO
BO3pacTa, B3POCIBIMU B 00pa30BaTelIbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
HCCIIEIOBATENLCKOM, MPOCKTHON M IPYTHX BUIAX JACSITEIbHOCTH;

- HPABCTBEHHOE CO3HAaHME M T[OBEJCHHE Ha OCHOBE YCBOCHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

- TOTOBHOCTh M  CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCIIE
caM000pa30BaHUI0, Ha TPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HENPEpPhIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHONM MNpo(ecCHOHANbHON U
OOIIIECTBEHHOM 1€ATEIbHOCTH;

- OCO3HAHHBIN BBIOOp Oyayien mpodeccuu U BO3MOXKHOCTEH peaiu3aluu
COOCTBEHHBIX JKU3HEHHBIX MJIAHOB; OTHOIIEHUE K MPO(EeCCUOHATBHOU JAESTENHHOCTU
KaK BO3MOXXHOCTH Y4YacCTHUs B PEUICHUHU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIEeHAITMOHAIBHBIX MPOOIIEM;

* MeTamnpeIMeTHBIX:

- YMEHHE CaMOCTOSITEIbHO ONPEIENSITh e ACSITEIHOCTA M COCTABIIATh
IJIaHbl  JACSITENBHOCTH; CaMOCTOSTENBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JCSATEIBHOCTh, WCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIA
JOCTYKEHMSI TIOCTABJICHHBIX 1I€JIeH W peain3alluy TJIaHOB JIESITeIbHOCTH; BHIOMPATH
YCTENIHBIE CTPATETUU B PA3IMYHBIX CUTYAIIMSIX;

- yMEHUE MPOIYKTUBHO OOIIATHCS W B3aMMOJEWCTBOBATH B IpOILECCE
COBMECTHOM JACATCIBHOCTH, YYMTHIBATh TIO3UITUN IPYTUX YYACTHUKOB JIEATEIHLHOCTH,
a2 eKTUBHO pazpemarbh KOHPIUKTHI,

- BJIaJICHUE HAaBBIKAMM I[103HABATEJIbHOW, y4eOHO-HUCCIIEIOBATEIILCKON |
MPOECKTHOM JAESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoosieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIHLHOMY IMOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a/ad,
MPUMEHEHUIO Pa3IMIHBIX METOJIOB MTO3HAHMUS,

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIBbHON HH(POPMAIIMOHHO-
MO3HABATEILHON IEATENHHOCTH, BIAJCHUE HABBIKAMHU TMOJYYCHHS HEO0OXOTUMOM
uH(OpPMAITUU U3 CJIOBapei Pa3HbIX THIOB, YMEHHE OPUCHTHPOBATHCS B Pa3IMUHBIX



WCTOYHHUKAX WHGOpMAIMK, KPUTUYECKA OICHUBATh W  HMHTEPIPETHPOBATH
uH(OPMAIUIO, TOJIYYaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

- YMEHHE HCIMOJIb30BaTh CpeacTna nH(OPMAITMOHHBIX 151
KOMMYHUKAIIMOHHBIX TexHonoruid (manee - WMKT) B pemieHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COONIOACHUEM TpeOOBaHMIA
DPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PECYpCOCOEpEKEHHs, TTPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30IaCHOCTH;

- YMEHUE OMPENESATh HAa3HAUYCHWE W (PYHKIIUU PA3TUIHBIX COIUAIBHBIX
WHCTUTYTOB;

- YMEHHE CaMOCTOSITEIbHO OLIEHWBAaTh M IPUHUMATh PEHICHUS,
ONPEEIAIONIME CTPATETHIO MOBEICHUS, C YYETOM TIpa)XAaHCKHMX W HPaBCTBEHHBIX
LICHHOCTEH;

- BJIAJICHUE SA3BIKOBBIMU CPEJCTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO
y3J1araTh CBOIO TOUYKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIEC SI3bIKOBBIE CPE/ICTBA;

- BJIQJICHUE HAaBBIKAMM [I03HABATEJILHON peduiekcun Kak OCO3HAHUS
COBEpIIAEMBIX JICUCTBUM H MBICIUTEIBHBIX IPOLECCOB, MX pPE3YyJIbTATOB U
OCHOBAHWM, TPAHMI] CBOECTO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATEIIBHBIX 33a/1a4 U
CPEACTB UX JOCTUKECHHUS.

* NpeAMeTHBIX:

- c(hOpMUPOBAHHOCTh MPEACTABICHUM O HEOOXOJIUMOCTH JOKa3aTEIbCTB
npu OOOCHOBAaHUM MATEMATHYECKUX YTBEPXKICHH W pOJIM aKCUOMATHUKU B
MIPOBEJICHUU JICTYKTUBHBIX PACCYKICHUM;

- c(hOpMHUPOBAHHOCTh TMOHATUWHOIO ammapara 1Mo OCHOBHBIM pa3zjiejiam
Kypca MaTeMaTHKH; 3HAHUM OCHOBHBIX TeopeM, (OpMYyJl U YMEHUS UX NPUMEHSTH;
YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAaHAAPTHBIC CIIOCOOBI PEIICHUS 3a]1a4;

- chOpPMHPOBAHHOCTh YMEHUW MOJEIMPOBATH peajbHbIE CHUTYallUH,
MCCIIEIOBATH IIOCTPOCHHBIE MOJIEIIA, UHTEPIIPETUPOBATH MTOJTYUYEHHBIN PE3YJIbTAT;

- c(hOpMUPOBAHHOCTh  MPEJCTABICHUH 00  OCHOBHBIX  TOHATHSIX
MAaTEMATUYECKOT0 aHaldu3a U UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEPU30BaTh
noBeieHNe (PYHKIIMMA, UCTIOIh30BAHNUE TTOTYUYEHHBIX 3HAHUH ISl OTIMCAHMS ¥ aHAJIHM3a
pEaJIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE YMEHHSIMH COCTABJICHHS BEPOSTHOCTHBIX MOJIENICH 0
YCJIOBUIO 33J1a4d Y BBIYUCIICHUS BEPOSITHOCTH HACTYIUICHUSI COOBITUH, B TOM YHUCJIE C
npuMeHeHueM GhopmyJs KOMOUMHATOPUKU U OCHOBHBIX TE€OPEM TECOPUM BEPOSTHOCTEH;
VCCJIEIOBAHUSI CIIyYaHBIX BEJIMYMH 0 UX PACTPEAECIICHHUIO.



3. TEMATHYECKUM IIJIAH U COJAEPXKAHUE PABOYEN
IHPOI'PAMMBbI JUCIHHUIIJIMHBI «<MATEMATHUKA»

JL1s1 3a04HOM popmMBbI 00yUeHUS

Ne HaunmenoBanue pasziesioB u TeM/ cojiep’kaHue yueOHOTo MaKCH | KOJIMYECTBO Cam
n/n MaTepuaa MaJIbH | ayIUTOPHBIX YacOB 0CTO
ast ATeN
Harpy | pecero | Teop. | mpakr | PHAA
3Ka o6yue | mueck | Pado
HHE ue Ta
Pazgen 1 Anredpa 96 8 6 2 88
1 Kophu u crenenu. [lokazaTenpHble ypaBHEHUSI 1 HEPAaBEHCTBA. 2 2 2
Jlorapudm. Jlorapudmuyeckast QyHKITHSL. 5 5 9
Jlorapugmuueckue ypaBHEHHUs] U HEPAaBEHCTBA.
OcHoBbl Tpuronomerpuu. Ilpocreiimune 5 5 9
TPUTOHOMETPUYECKHE YPAaBHEHHUS.
[Tpaktuyeckas padora Ne 1 «KopHu u creneHu.
[TokazarenbHbIe ypaBHEHUS U HEpaBeHCTBA. Jlorapudm. 1 1 1
Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA»
[TpakTiaeckast padota Ne 2 «OcHOBHBIE (POPMYITBI
Tpuronomerpuu. [Ipocreiiine TpuroHoMeTpuyecKue 1 1 1
ypaBHEHHSI»
Camocmosmenvras paboma (pelIuTh 3aa4u 1o 0opasiy, 88 88
cocraButh OK, npopaboTka yaeOHOH IuTepaTyphl)
Pasnea 2 Hauyaga MaTreMaTH4eCKOr0 aHAJIN3A 106 8 6 2 98
2 JnddepennurpoBannie BoIpaKeHUIN 2 2 2
[TpuMeHeHNe NTPOU3BOIHON K MCCIeI0BaHNUIO (QYHKIMN U 5 5 5
MOCTPOEHUIO TpaduKOB
ITepBooOpazHas u unTerpan. OnpeaeneHHbI HHTErpa 2 2 2
[Tpaktuueckas padota Ne 3«/Iuddepenupopanue 5 5 2
BbIpakeHUi. IHTerpai u ero npuMeHeHne»
Camocmosmenvnasn paboma (pemInTh 3a1a4u 1o o0pasiy,
cocraButh OK, mpopaboTka yueOHOI 1uTeparyphbl) 98 98
Pasnen 3 I'eomerpus 101 6 6 - 95
3 [TpsiMbIe U TIIOCKOCTH B IpocTpancTBe. KoopanHaTH U 5 5 5
BEKTOPHI
MHuororpaniuku. Tena v TOBEpXHOCTH BpallleHUs!. 2 2 2
M3mepeHus B reoMeTpuu 2 2 2
Camocmosmenvras paboma ( pemIuTh 331a4 TI0 00pas3Iry, 95 95
coctaBuTh OK, npopaboTka yueOHOH JIuTepaTyphl)
Pa3znen 4 KomOMHATOPHUKA M CTATHCTHKA 48 2 2 - 46
4 OneMeHThl KOMOMHATOPUKH U MaTeMaTH4eCKO CTaTUCTUKU 2 2 9
Camocmosmenvras paboma (pemuTh 3aJ1a4u TI0 00pasIy, 46 46
coctaBuTh OK, npopaboTka yueOHOH JIuTepaTyphl)
JK3aMeH
Bceero: 351 24 20 4 327

OcBocHue AUCHOUIIIINHBI MOXKET OBITH p€ain30BaHO C IIPHUMCHCHHUCM JJICKTPOHHOI'O
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oOy4eHHs], NUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJOTMH B COOTBETCTBUU C [lonoxkeHuem o
OPUMEHEHUU SJIEKTPOHHOTO OO0YYeHUs, JMCTAHIIMOHHBIX OOpAa30BATENbHBIX TEXHOJOTUWA MpH
peanu3anuyu 00pa30BaTENbHBIX MpPOrpaMmaM CpeAHEero MpodecCHOHATBLHOTO 00pa3oBaHus,
yTBEpKAEHHOTO npeacenareneM yueHoro copera ®I'bOY BO «YI'TVY».



4. YCJIOBUS PEAJIM3ALINN PABOYEM ITPOT'PAMMBbBI
JUCHUIIINHBI
«MATEMATUKA»

4.1. TpeOoBaHusiT K MHHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
odecre4eHnI0

Peanmzamus pabouelt mporpaMMbl TUCIUIUITMHBI TpeOyeT HaIW4yusi y4eOHOTo
KaOMHEeTa MaTeMaTUKHU

OcHaimeHHOCTh ydueOHOro KaOWHETa: TOCaJOYHbIE MeCTa IO KOJIUYECTBY
oOyuaroiuxcsi, paboyee MECTO MpernoaaBareis, J0CKa yueOHas, HarJsIHbIe T0CoOus,
KOMIUIEKT JUISl TMPAKTUYECKUX paboT, TaONHIBI, TUIAKAThI, TEOMETPUICCKHE (UTYPHI,
CTEH]Ibl, yueOHas, CipaBOYHas JIUTEpaTypa, yueOHO - METOUYECKast JOKyMEHTaIUs

4.2. MupopmanuonHoe odecredeHne 00y4eHust
[lepeyenr  pekoMeHIyeMbIX  y4eOHbIX  u3daHuii, HHTepHET-pecypcos,

JIOTIOJTHUTEIILHON JTUTEPATYPhI

OCHOBHBIE HCTOYHUKH

o Hanasia, A. A. Marematuka : yaeonuk / A.A. JlanasH. — 3-¢ u3a., UCIIp. U
norn. — MockBa : MHOPA-M, 2023. — 544 c¢. — (Cpennee mpodeccuoHaaIbHOE
obOpazoBanme). — ISBN 978-5-16-012592-3. — Tekct: osnekrtponnbiii. — URL:
https://znanium.com/catalog/product/1891827

o HanasH, A. A. COopHUK 3a7a4 110 MaTeMaTHke : yueOHoe nocooue / A. A.
Hamasa. — 3-e u3n. — MockBa : ®OPYM : MHOPA-M, 2021. — 352 c. —
(ITpodbeccuonansuoe obpazoBanme). — ISBN 978-5-91134-803-8. — Tekct

anekTpoHHbId. — URL: https://znanium.com/catalog/product/1362444

o IOxno, H. C. Maremartuka : yueonuk / H.C. FOxno. — Mocksa : UH®PA-
M, 2023. — 204 c. — (Cpenmmee mpodeccuoHanmpbHOe oOpazoBanue). — DOI
10.12737/1002604. — ISBN 978-5-16-014744-4. - Texkct : snekrponnsii. — URL:
https://znanium.com/catalog/product/1906092

° bapnymkun, B. B. Marematuka. OleMEHThl BBICHIEH MAaTE€MAaTHUKHU :
yueOHuk : B 2 ToMax. Tom 1/ B. B. bapnymikun, A. A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpennee mpodeccuoHanbHOe oOpa3oBanue). — ISBN

978-5-906923-05-9. —  Tekcr : oanekTpoHHBId. —  Pexmm  pocryna:
https://znanium.com/read?id=372717
° bapnymkun, B. B. Marematuka. OJeMEHTHl BBICHIEM MAaTEMAaTHUKHU :

yueOHuK : B 2 Tomax. Tom 2 / B.B. bapaymkun, A.A. IlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpennee mpodeccuonanpsaoe oopasoBanme). — ISBN

978-5-906923-34-9. — Texcr : onexkrpoHHbId. —  Pexum  gocryna:
https://znanium.com/read?id=380017

o [umnosa, JI. 1. Maremaruka : ydeOHoe nocobue / JL.U. Illunosa, A.E.
[unoB. — MockBa : UHOPA-M, 2020. — 238 c. — (Cpegnee npodecCHOHAIBHOE
obpazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 3JIeKTpOHHBIM. — Pexum

nocryma: https://znanium.com/read?id=359850
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https://znanium.com/catalog/product/1891827
https://znanium.com/catalog/product/1362444
https://znanium.com/catalog/product/1906092
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
https://znanium.com/read?id=359850

JlonoJIHUTeIbHbIE HCTOYHUKU:

o Marematuka : yuebHoe nocooue / M. M. Uepnenos, H. b. Kapbaunnckasi,
E. C. Jlebenena, E. E. Xapuronosa ; mox penakiueir M. M. UepHenoa. — 3-¢ u3. —
Mockga : Poccuiickuii rocyaapCcTBEHHBIH YHUBEpPCUTET TpaBocyaus, 2022. — 336 C. —
ISBN 978-5-93916-959-2. — TekcT : 31eKTpOoHHbIN // DAEKTpOHHBIN pecypc nudpoBoit
obpazoBarenbHoi cpenpl CIIO PROFoOpazoBanme : [caiit]. — Pexum pocrymna:
https://profspo.ru/books/122921

° AOGnynnuHa, K. P. Maremaruka : yuebnuk mist CITO / K. P. A6aynnuna, P.
I'. MyxamernunoBa. — Caparos : IIpodo6pazoBanue, 2021. — 288 c. — ISBN 978-5-
4488-0941-5. — Tekcr : DIEKTPOHHBIM // ONEKTpOHHBIA pecypc UUPpPoOBOI
oOpazoBarensHoil cpenbl CIIO PROFoOpa3zoBanue : [caiit]. — Pexum npocryna:
https://profspo.ru/books/99917
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5. XAPAKTEPUCTHKA U KOHTPOJIb OCHOBHBIX BU/IOB
YYEBHOU AEATEJIBHOCTHU 11O JUCHUIIVIMHE «MATEMATHUKA>»

Conepxanue XapakTeprucTUKa OCHOBHBIX BUJIOB YI€OHOM DOpMBI U METOJIbI
oOy4eHus JeATEILHOCTH 00yJaromuxcs (Ha ypoBHE yU€OHBIX | KOHTPOJIS M OLICHKH
JIeHCTBUI) pe3yabTaTOB O0YUYEHUS
Beenenne O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HAYKE,
TEXHHUKE, SKOHOMHKE, NH(HOPMAITMOHHBIX OLIEHKA PE3yJIbTaTOB
TEXHOJIOTHSIX U MPAKTUYECKOH J1eATeIbHOCTH. YCTHBIX OIIPOCOB
O3HakoMIICHHE C LEJSIMH U 331a4aMU U3yUCHHS
MaTeMaTUKHu pu ocBoeHuu npodeccuii CI10 u
cnenuansHoctei CI1IO
AJITEBPA
Pa3zButne Brinmonnenue apupMeTuiueckux AeCTBHI HaJ YCTHBIH onpoc Ha
MOHSATHSI 0 YHCIIaMH, COYCTast YCTHBIC M TMCHbMEHHBIC IIPUEMBL. | JICKITUSIX
quciae Haxoxzaenue npuOmmkeHHbIX 3HaYeHu BenuynH U | [IpoBepka gomarinero

MOTPEUTHOCTEH BhIUKCIECHUH (aOCOTIOTHON 1
OTHOCHUTEIIbHOM ); CpaBHEHHE YMCIIOBBIX
BbIpakeHUil. Haxoxaenue ommnbok B
peoOpa30BaHUSX U BBIYUCICHUAX (OTHOCUTCS KO
BCEM IIYHKTaM IIPOrPaMMBbl)

3agaHus

Kopuu, crenenu,
Jorapudmsi

O3HakoMIJIEHHE C IOHATUEM KOPHA N-i CTENEHH,
CBOMCTBAMHM PaJUKAIIOB U IIPaBUJIaMU CPABHEHUS
KopHel. @opMylIMpOBaHUE ONIPENEIECHUS KOPHSA U
CBOMCTB KOpHEH. BeIunciieHne U CpaBHEHHE
KOpHEH, BBINIOJIHEHNUE TPUKHUJIKU 3HAYEHUSI KOPHSI.
[IpeobOpazoBanHue YNCTOBBIX U OYKBEHHBIX
BBIPAXXEHUI, COAEPKALMX paJuKaibl. BeimoiHeHue
pacueToB 1o (GopMysaM, COIEPKaLIUM pauKabl,
OCYILECTBIISSI HEOOXOIUMBIE TTOICTAHOBKH U
npeoOpazoBanus. OnpenerneHne paBHOCHIBHOCTH
BBIPAXKCHU C pagukaiaMu. Pemenue
HppalMOHANIbHBIX ypaBHEHUI. O3HaAKOMIIEHUE C
MOHSATUEM CTEIEHHU C JEHCTBUTEIbHBIM
nokaszarenem. HaxoxneHue 3Ha4eHUN CTENEHH,
UCHOJb3Ys IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA. 3aMUChIBAHUE KOPHS
N-ii CTEeTeHU B BUJIE CTETIEHU C TPOOHBIM
rokasareseM U Hao0opoT. PopMynupoBaHUe
CBOWCTB CTEIEHEN. BhIunciIeHne creneHen ¢
palMOHAIBHBIM I1I0KA3aTEIEM, BBIIIOJIHEHNE
MPUKHUJIKK 3HAYEHUsI CTENIEHU, CPABHEHUE
creneneit. [IpeoGpa3zoBanne YUCIOBBIX U
OYKBEHHBIX BBIPDQKEHUHN, COJEPKAIIUX CTETICHH,
MpUMEHSI CBOMCTBA. Pernenne nokazarenbHbIX
ypaBHeHUH. O3HaKOMIIEHHE C TPUMEHEHUEM
KOpHEH M CTENEHEN P BBIYUCIEHUH CPEJIHHUX,
JIEJICHUH OTpE3Ka B «30JI0TOM CEUYeHUM». Penenue
MIPUKJIAJIHBIX 33/1a4 Ha CJIOKHBIE TPOIICHTHI

VYeTHBII onpoc Ha
JEKLHSX

[IpakTrueckue 3aHATHS
[IpoBepka nqomanisero
3a7aHust

[Toxroroska k
MPAKTUYECKOMY 3aHATHIO




IIpeodpa3oBanu | BrinonHeHnue npeobpazoBaHuil BEIPAXKEHUH, -IMCbMEHHAas MPOBEpPKa
e npuMeHeHHne (HopMyIl, CBSI3aHHBIX CO CBOMCTBAMU - OLICHKA pe3yJIbTaTOB
aaredpamveckux | crerneHeil u sorapudmos. Omnpenenenue odaacTu MPAKTHYECKUX paboT
BbIPAKEHHH JOMyCTUMBIX 3HAYCHHUH JIoTapu(pMuIecKoro
BbIpakeHUs. Penienue norapupmMudeckux
yYpaBHEHUH
OCHOBBI TPUTTOHOMETPUU
OcHoBHBIE N3yuenune paaiaHHOro METOJ1a U3MEPEHHUS YIJIOB YCTHBIH OIIPOC Ha
MOHATHS BpAILICHUA U UX CBA3H C IPayCHON MEpPOM. JEKIUAX
N300paskeHue yrioB BpallleHUs HAa OKPYKHOCTH, -[IPAKTUYECKUE 3aHATHUL
COOTHECEHHE BEJIMYMHBI YIJIa C €T0
pacniosioxenueM. POopMyIMPOBAHKUE ONPEACIICHUN
TPUTOHOMETPUUECKUX (PYHKIIMM JJIsl YTIIOB
IIOBOPOTA U OCTPBIX YIJIOB IIPSMOYT'OJIBHOTO
TPEYroJbHUKA U 00bSICHEHHE UX B3aMOCBSI3U
OcHoBHBIE [IpumMeHeHre OCHOBHBIX TPUTOHOMETPUUECKUX VYeTHBII onpoc Ha
TPUTOHOMETPHUY | TOXKAECTB JUIsl BBIYMCIECHUS 3HAYCHUN JEKLUSIX,
ecKue TPUTOHOMETPHUYECKHUX (PYHKIUH 110 OHOM U3 HUX VHJMBHU1yaJIbHbIE
TOXKIeCTBa 3a/laHusl, KOHTPOJIb
CaMOCTOATEIBHON
paboThI CTYJICHTOB B
NUCbMEHHOU (popme
[IpoBepka gqomarinero
3a1aHUS
IIpeo6pa3oBanu | 3yueHue ocHOBHBIX (hOPMYJ TPUTOHOMETPHHU: VYcTHbIl onpoc Ha
s mpocTeiimux | GopMyIIbI CIIOKEHUS, YABOCHHS, IPeoOpa3oBaHUs JEKIMSX; MOArOTOBKA K
TPUTOHOMETPHUY | CyMMbI TPUTOHOMETPUUYECKUX (DYHKIIMHA B MPaKTUYECKOMY 3aHATHUIO
€CKHX MIPOU3BEICHNE U ITPOU3BEICHUS B CYMMY U [IpakTuyeckue 3aHATHS
BBIPasKeHUH IIPUMEHEHHE TP BBIYMCICHUH 3HAYECHUS [IpoBepka noManisero
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOLICHUS 3a1aHUSA
ero. O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPHUH
TOUYEK Ha €IMHUYHOW OKPYKHOCTHU U IPUMEHEHHE
uX JUIs BbIBOAA (hOpMYJI IPUBEIECHUS
IIpocreiimme Pemenue no ¢popmynam U TPUTOHOMETPUYECKOMY | Y CTHBIN OmpocC Ha
TPUTOHOMETPHUY | KPYT'y IPOCTEHIINX TPUTOHOMETPUIECKUX JEKLUAX
ecKue ypaBHeHui. [IpuMenenne o01mux MEeTo10B [IpakTrueckue 3aHATHS.
YPaBHEHHMSI M | PELICHUs ypaBHEHUH (MIpUBeJICHHE K TUHEHHOMY, IIpoBepka gomarHero
HEepaBeHCTBA KBaJPaTHOMY, METOJI PA3JI0KEHNs HA MHOKUTENH, | 3aJaHuUs, KOHTPOJIb
3aMeHbl IEPEMEHHO) U pelIeHnn CaMOCTOSITEIIbHOM
TPUTOHOMETPUYECKUX YPAaBHEHHU. Y MEHHE paboThI CTYJIEHTOB B
OTMEYaTh Ha Kpyre peleHus IpOoCTeNINX NUCbMEHHOU (hopMe.
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, O3HaKOMJIEHHE C TIOHATHEM O00paTHBIX YcTHBIN onpoc Ha
APKKOCHHYC, TPUTOHOMETpHUUECKUX GyHKIMH. V3yueHue JIEKIUAX.
APKTAHICHC OIIpeEIIEHNI apKCUHYCA, apKKOCHHYCA, KoHTpoas nomamnein
L (W] apKTaHreHca yucia, (GOpMyIHpOBaHHE UX, paboThI CTYIEHTOB

n300pakeHNe Ha eTUHUYHON OKPYXHOCTH,
IIPUMEHEHHE NTPU PEIICHUH YPaBHEHUHN

®YHKIIMU, UX CBOMCTBA U TPA®UKH
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DOYyHKIUH. [TonsiTre o HeMpepbHIBHOCTH (PYHKIIUN
IlonsiTHe 0 O3HakoMJIEHUE C IOHATUEM NTEPEMEHHOM, BzaumoorneHka,
HeNMpepbIBHOCTU | IPUMEPAMU 3aBUCUMOCTEH MEXY IIEPEMEHHBIMH. CaMOOLICHKa,
pynxkuun O3nakomiieHHe ¢ OHATHEM rpaduka, onpenenenue | MHnuBuayansHbe
MPUHAJICKHOCTU TOUYKH IrpaduKy QyHKIUH. 3aJlaHusl, IPAKTUYECKUE
Omnpenenenue no Gpopmyse NpocTenIen 3aHATHUS
3aBHCUMOCTH, BUJa ee rpaduka. Beipaxxenue no
(dhopMyIie 0JTHOM MepeMEeHHON Yepe3 apyTue.
O3HakoMJIeHHE C onpeziesieHueM QyHKINY,
¢bopmynupoBanue ero. Haxoxxaenue obnactu
onpejiesieHus: U 001acTH 3HaueHUH (yHKIMU
CBoiicTBa O3HakoMJICHHE ¢ TpUMepaMu (PYHKIIMOHATBHBIX Urenue rpadukoB
(pyHKUIMHU. 3aBMCHMOCTEH B pealIbHbIX IIPOLIECcCax U3 CMEKHBIX | MHIuBHyanbHbIE
I'padpuueckas | nucuuruinH. O3HaKOMJIEHHE C JOKA3aTEIbHBIMU 3aJlaHus; OJrOTOBKA K
HHTEepHpeTauus. | PacCyKICHUSIMU HEKOTOPBIX CBOMCTB JIMHEMHON U | IPAKTUYECKOMY
IIpumepsl KBaJpaTUIHON (DYHKIIHIA, IpOBEICHIE 3aHATHIO;
(YHKUMOHAJILH | UCCIIEI0BAaHUS JIMHEWHOM, KyCOUHO-JIMHENHOH, [IpakTrueckue 3aHATHS
bIX JPOOHO-IMHENHON U KBaIpaTUUHON QYHKINH, CocTaBUTbh KOHCIIEKT
3aBHCUMOCTel B | mocTpoeHue ux rpaguxos. Iloctpoenue u ureHne
peajibHbIX rpadukoB pyukiuii. Mccnenoanue GpyHkiuu.
npoueccax u CocraBieHue BU10B QYHKLUH 110 JTaHHOMY
SIBJICHUSIX YCIIOBUIO, PELICHHUE 33/1a4 Ha SKCTPEMYM.
Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH
Oo0paTHble N3yuenue noustust oopatHoi pyHKIUHY, IIpoBepka KOHCIIEKTa
pyHkumnu oIpeJieJIeHUe BUJa U IOCTPOeHUE Tpaduka
o0paTHOH (YHKITNH, HAaX0XKICHUE €€ 00JIaCTH
orpejesneHus 1 obaactu 3HaueHui. [lpumenenne
CBOMCTB (DYHKIIMIA TP UCCIIEIOBAHUU YpaBHEHUH U
pelIeHnN 3a1a4 Ha SKCTpeMyM. O3HaKOMJIEHUE C
MOHSTHEM CIOXHOW (pyHKINU
Crenennsie, Brruucnenue 3HaueHni GyHKIUN IO 3HAUEHUIO YcTHBIN onpoc Ha
nokazartelibHble, | apryMmenTa. OnpeeneHue MojaoXKeHUs! TOUKU Ha JEKUUSX,
JorapugmMmuyeck | rpaduke 1Mo ee KOOpAUHATaM U Ha00OPOT. IIpoBepka noMamHero
e u Hcnonb3oBanue cBOMCTB PYHKIMIM JUIsl CpaBHEHUS | 3aJaHMUs,
TPUTOHOMETPHUY | 3HaYCHMH cTeneHel u norapudmos. [locTpoenue KOHTPOJIb
eckue QyHKIUHU. | rpadUKOB CTENEHHBIX U JOTrapU(PMHUUECKUX CaMOCTOATEIILHON
Oo0paTHble (GyHKIMH. paloThI CTYJICHTOB B
TpUroHomerpu4 | PerieHue nokazareiabHbIX U JorapupMUUEcKux UCbMEHHOU hopme

eckre pyHkuun

YPaBHEHUI U HEPABEHCTB I10 U3BECTHBIM
anroputMaM. O3HaKOMJIEHUE C TIOHSATUEM
HEeNpepbIBHON MepUOIMUECKON (QYHKIINY,
(hopMyIMpoBaHHE CBOICTB CHHYCa U KOCHUHYCA,
noctpoeHue ux rpapuxos. O3HaKOMIICHHE C
MOHSTHEM FapMOHUYECKHUX KoJieOaHUil 1
pUMEpaMu TapPMOHHUYECKUX KOoJeOaHui s
OIMCaHUs MPOLECCOB B (pU3UKE U IPYruX 00JIaCTIX
3HaHUA. O3HAKOMJIEHHE C IOHITHEM pa3pbIBHON
nepuoandeckoi GyHKIMK, GopMyIpoBaHUE
CBOMCTB TaHI'€HCA U KOTAaHI€HCA, IOCTPOEHHUE UX
rpadukoB. [Ipumenenne cBOMCTB PyHKITUI AJIs
CPaBHEHHUs 3HAUEHUIN TPUTOHOMETPUUECKUX
(GyHKIUH, pelieHns TPUTOHOMETPUYECKUX
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ypaBHeHu#. [TocTtpoenune rpadukoB oOpaTHBIX
TPUTOHOMETPHUECKUX (PYHKIIMHA U OTPEIeIIeHUE TI0
rpadgukaM UX CBOMCTB. BrITtotHEHHE
npeoOpa3oBaHus TpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTenn
HOCTH

O3HaKOMJIEHHE C IOHSTUEM YHUCIOBON
II0CJIeI0BATEIbHOCTH, CIIOCO0aMH €€ 3a/laHMus,
BBIYUCIICHUSAMU €€ WieHOB. O3HaKOMIIEHHE C
MOHATHUEM IIpeJielIa MOCIE0BATEIbHOCTH.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI
0OECKOHEUHOTr0 YHCIIOBOIO psijia Ha IpUMeEpe
BBIYHCIIEHUS] CYMMBl OECKOHEUHO YObIBaIOLIEH
reoMeTpHUecKoi mporpeccuu. Pemenue 3agay Ha
npuMeHeHHe (OPMYITBI CyMMBbI OECKOHEYHO
yOBIBaOIIEH reOMETPUUECKOI Tporpeccuu

[IuceMeHnHas mpoBepka
OnenHka pe3ynbTaToB
MPAaKTUYECKUX paboT

IIpousBoaHas u
ee IpuMeHeHue

O3HaKOMJICHHE C TIOHSATHEM TPOU3BOTHOM.
N3zyuenue u hopMyIupoBaHUE €€ MEXaHUYECKOTO U
reOMETPHYECKOTO CMBICIIA, U3yYCHHE AJITOPUTMA
BBIUUCIICHUS IPOU3BOIHOM Ha TIpUMepe
BBIYMCIICHUS] MTHOBEHHOW CKOPOCTH H YTJIOBOTO
koa¢dunmenta kacarensHoi. CocTaBieHue
ypaBHEHUs KacaTelbHOU B 00IIEM BUJIE. Y CBOEHUE
npaBui aAuddepeHIupoBaHus, TaOINIIBI
MIPOU3BOJIHBIX dJIEMEHTAPHBIX (DYHKIINH,
npuMeHenue i quddepeHunpoBaHus QyHKINA,
COCTaBJICHUS YPABHEHHUS KacaTelabHOU. M3yueHue
TEOPEM O CBSI3H CBOMCTB ()YHKIIUU U IPOU3BOIHOM,
¢dopmynupoBka ux. [IpoBesenne ¢ moMoIb0
MIPOU3BOIHON HccienoBaHus GyHKINH, 3alaHHOM
dhopmynoil. YcTaHOBIIEHHE CBSI3U CBOWCTB (DYHKITUHU
Y IPOU3BOJHOM 10 X rpadukam. [Ipumenenue
MIPOU3BOIHOM ISl pEIICHUS 33/1a4 Ha HAXOXKICHNE
HauOOJbIIET0, HANMEHBIIIETO 3HAYEHUS U Ha
HaXO0XKJICHHE IKCTpEMyMa

IIncemenHas npoBepka,
IOJIrOTOBKA K
MPAKTUYECKIM
3aHATHAM;

Onenka pe3ynbTaToB
IPAKTUYECKUX paboT
NunuBunyanbHble
3aJJaHMs

[IpoBepka gomamHero
3aJJaHMs

IlepBooGpa3nasn
U HHTerpaJ

O3HakoMIJIEHHE C IOHATUEM UHTETpaia U
nepBooOpa3zHoi. M3yueHue mpaBuia BEIYACICHUS
nepBooOpaszHoit 1 TeopeMbl HproTona—JIeltoauIIa.
Pemenue 3anay Ha cBsI3b IEpBOOOPa3HOIL U ee
MIPOU3BOJIHOM, BEIYHCIICHHE NTEPBOOOPA3HOMN st
nanHoM ¢yHKuuU. Pemenue 3a1ay Ha npuMeHEHNE
WHTETpaia /Uit BeIYUCIeHUS! GU3NUYECKUX BETNIHH
U IUIomanaeu

IIucemenHas npoBepka
OreHka pe3yabTaToB
MPAaKTUYECKUX padoT.
[IpoBepka gomamrHero
3aJlaHusl.

YPABHEHUA U HEPABEHCTBA

YpaBHenus u
CUCTEMBbI
YPaBHeHUil
HepaBencrBa u
CHUCTEMBI
HEPaBEHCTB ¢
ABYMS
nepeMeHHbIMH

O3HakoOMJIEHHE C MPOCTEHIIIMMU CBEAECHUSIMHU O
KOPHSAX ajreOpanydecKux ypaBHEHUH, TOHATHIMU
HCCIEA0BaHUS YPABHEHUHN U CUCTEM YPaBHEHHM.
N3yueHune Teopun paBHOCUILHOCTH YPaBHEHUMN U €€
npuMeHeHus. [IoBTopeHue 3anncu peneHus
CTaHJApTHBIX YPaBHEHUM, IPUEMOB
peoOpa3oBaHUs YpaBHEHUMN JJI CBEJCHUS K
CTaHJAPTHOMY YPaBHEHHIO.

Pemrenne panmoHanbHbIX, HPPAMOHAIBHBIX,

[TuceMenHas mpoBepka
Onenka pe3ynbTaToB
MPAKTUYECKHUX PadoT.
IIpoBepka goMamiHero
3a/1aHUs
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ITOKa3aTeIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUN
u cucreM. Vcnonp30oBaHue CBOMCTB U TpaKOB
dbyHKUMIA 1715 pemeHus ypaBHeHud. [ToBTopenue
OCHOBHBIX IIPUEMOB PELLEHUS cucTeM. Perienne
YPaBHEHHUI C IPUMEHEHUEM BCEX ITPUEMOB
(pa3nokeHus: Ha MHOYKUTEIHU, BBEJECHHSI HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKH, Ipa)uuecKoro
MeToj1a). Pemienue cucreM ypaBHEHUM C
IIPUMEHEHUEM Pa3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIIMMH BOIIPOCAMH PEIICHUS
HEpPaBEHCTB U UCIOJIb30BaHUE CBOICTB U rpaduKoB
(GyHKUIMH TIpU pelIeHnd HepaBeHCTB. Pemenue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3nuyHbIX croco0oB. [Ipumenenue
MaTEMaTHYECKUX METOJOB [UIsl PEIICHHUS
COJIEpKaTENbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JacTel
HayKH U NpakTuku. MHTepripeTupoBanue
PE3yJIbTaTOB C YYETOM peabHbIX OIPaHUYEHUI

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUHM BEPOSITHOCTEN 1 CTATUCTHKH

OcHoBHBIC W3yuenue npaBuia KOMOMHATOPUKY U ITpUMeHeHue ipu | Pemenue 3amay.
NOHATHUSA pelIeHn KOMOMHATOPHBIX 3a/1a4. Pemenue [IpakTnueckas
KOMOMHATOPUKH | KOMOMHATOPHBIX 3a7ay METOJIOM Iiepebopa u 1o npasuwily | padorta. Pemenue
yMHOXEHHSI. O3HAKOMJIEHUE C MTOHATHSIMU MIPaKTUYECKUX
KOMOMHATOPUKH: pa3MEIEHUsIMU, COUETaHUSAMH, 3a1ad.
IepecTaHOBKaMU U (GopMyJIaMu JJIsl UX BBIYUCIICHUS. Habmronenue 3a
OOBbsicHeHHE U TpUMeHeHne HOpMyYIT JUIsl BBIYHUCICHUS XOJIOM BBIIIOJIHEHUS
Pa3MEILEeHN, IEPECTAHOBOK U COYETAHUM NPU PEIICHUHU | 3aJaHUM.
3agad. O3HakoMieHue ¢ 6uHoMoM HbroToHa 1
TpeyroyJbHUKOM Ilackais. Pemenne npakruueckux 3aaad
C UCIOJIb30BaHUEM MOHATHH U NpaBUJI KOMOWHATOPUKH
DJIeMeHTbI N3yueHne Ki1acCcHYecKoro OnpeieseHNs BEpOSTHOCTH, Pemenne 3anau.
TEOpUH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BeposATHOCTeH. | IIpakTnueckas
BeposiTHOCTell | PaccMoTpeHne npuMepoB BBIUHCIIEHUS BEPOSTHOCTEM. pabota. Pemenue
Pemienue 3a1a4 Ha BBIYMCICHNE BEPOSITHOCTEN COOBITUH | MPAKTUYECKUX
3a1ad.
Habmonenue 3a
XOJIOM BBIIIOJIHEHUS
3aJaHuH.
IpencraBnenue | O3HaKOMIIEHUE C MIPEACTABICHUEM YUCIIOBBIX JaHHBIX U | Pemenue
AAHHBIX UX XapaKTEepUCTUKaMU. PelleHne NpakTUYeCKuX 3a1a4d Ha | MPaKTUYECKUX
(Tadauusbl, 00pabOTKy YUCIIOBBIX JaHHBIX, BHIYUCICHUE UX 3a/1ay.
AUATPAMMBI, XapaKTEPUCTUK Habmonenue 3a
rpagpuxn) XOJIOM BBITNIOJIHEHUS
3aJ1aHUMN.
TFEOMETPUA
IIpsimMble n dopMynHMpoOBKa U IIPUBEICHUE 10KA3ATENbCTB IPU3HAKOB | Pemenue 3anay.
IVIOCKOCTH B B3aMMHOTI'O PACIOJIOKEHUS IPSIMBIX U INIOCKOCTEH. [IpakTrnueckas
npocrpanctBe | Pacno3sHaBaHue Ha yepTexax U MOJENSX Pa3InYHBIX pabora. Pemenue
CJIy4aeB B3aUMHOT'O PACTIOJI0KEHUS MPSIMBIX U MPaKTUYECKUX
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CY>KICHUN. 3az1ad.

DopMyJIUPOBAHUE ONPEACICHUN, TPU3HAKOB U CBOMCTB

UteHue ueprexen
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MapaJUIEIIbHBIX U MEPIEHANKYIISPHBIX IIJIOCKOCTEN,
JBYTPAaHHBIX U JIMHEWHBIX YIJIOB. BhIntoniHEHNE
IIOCTPOCHHUS YTJIOB MEXKAY IPSIMBIMH, IPSIMOH U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTSIMU 110 ONHACAHUIO U
pacrno3HaBaHue UX Ha Mozensax. [Ipumenenne npusHakos
U CBOMCTB PacCIOJIOKEHUS IIPSAMBIX U INIOCKOCTEN MPH
pemeHny 3a1au. M3o00paxeHne Ha pUCYHKaxX U
KOHCTPYMPOBAaHHUE HA MOJEIISIX NEPIEHIUKYISIPOB U
HAKJIOHHBIX K INIOCKOCTH, NPSIMBIX, IIapaJuIeIbHbIX
IIJIOCKOCTEM, YIJIOB MEXIY IPSIMOM U IUIOCKOCTBIO U
00ocHOBaHUE NOCTpoeHus. Pemenue 3a1a4 Ha
BBIYHCIIEHUE T€OMETPUUECKHUX BeIUUnH. OnKChIBaHUE
pPacCTOSHUA OT TOYKH JI0 INIOCKOCTH, OT IPSAMOM 10
IIJIOCKOCTH, MEXKy TUIOCKOCTAMU, MEXKY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU, MEKIY ITPOU3BOJIBLHBIMU
¢burypamu B mpoCTpaHCTBE.

DopMyIMPOBAaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYILLIECTBOBAHMSI, CBOMCTBA).
N300pakeHne Ha YepTekax U MOJICNISAX PACCTOSIHUS U
000CHOBaHHUE CBOUX CyXxaAeHui. OnpeneneHue u
BBIYMCIICHUE PACCTOSHUMN B ITpocTpaHcTBe. [Ipumenenue
(bopMyI1 1 TEOpEM IUIAHUMETPUH IS PELICHUs 3a/1a4.
O3HakoMJIEHHE C IOHATHEM MapaJlIeIbHOTO
IIPOEKTUPOBAHMS U €ro cBoiictBaMu. PopMyIupoBaHue
TEOPEMBI O IUIOIIAA OPTOrOHAIIBHON ITPOECKIIUU
MHOroyrojpHuka. [ Ipumenenue reopun uis
000CHOBaHHUS MOCTPOCHUN U BBIUMCICHUMN.
AprymMEHTHpOBaHUE CBOUX CY)KJIEHUH O B3aMMHOM
PacroJI0KEHUU NPOCTPAHCTBEHHBIX PUTYD

HaOmronenue 3a
XOJIOM BBIIIOJIHCHUS
3aJaHUH.
IToaroroBuTs
pedepar;.
IIpoBepka
JIOMAIIHErO
3a7aHus

Mmuororpannuku | OnucaHue U XapakTepUCTUKA Pa3INYHbIX BUJIOB Pemenne 3anau.
MHOI'OTPaHHUKOB, IIEPEUYHUCIICHUE UX DJIEMEHTOB U IIpaxTrueckas
cBoiicTB. M300pakeHre MHOTOI'paHHUKOB U BBINIOJIHEHHE | palboTa. Pemenue
MIOCTPOEHMSI Ha U300PAXKEHUAX U MOJEIISAX IIPAKTUYECKUX
MHOI'OTPaHHUKOB. BBIYNCIIEHNE INHEWHBIX 3JIEMEHTOB U | 3a/a4.

YTJIOB B MPOCTPAHCTBEHHBIX KOHPUTypaLUsX, Habmtonenue 3a
apryMEHTHPOBAHUE CBOMX CYKIECHUI. XapaKTEPUCTUKA U | XOJOM BBIIIOJHEHUS
M300pakeHNe CeYeHMsI, pa3BEPTKU MHOTOTPaHHUKOB, 3a/1aHHM.
BBIYHMCIICHHE IUIOIAaAeH oBepxHocTel. [loctpoenue IToaroroButs
MPOCTEHIINX CeUueHUM Ky0a, Ipru3Mbl, TUPAMUIBL. pedepar;
[IpumeHeHue (akToB U CBEICHUH U3 ITAHUMETPHH. N3rorosnenue
O3HakoMJIEHHE C BUAMU CUMMETPHUI B IPOCTPAHCTBE, MOJIEIIEH.
(dhopMynpoBaHUe OTpeIeIEHUI 1 CBOWCTB. IIpoBepka
XapakTepucTrKa CUMMETPHH TEJl BPALLICHUS U JIOMAIITHETO
MHOI'OIpaHHUKOB. [IppuMeHeHne CBOMCTB CUMMETPUH IIPU | 3aaHMUS.
peuiennu 3ana4d. Mcnonp3oBanue npruoOpeTeHHbBIX
3HAHUH JJI UCCIIEA0BAHUS U MOJEIUPOBAHUS
HECJIOKHBIX 33/1a4. M300paskeHne OCHOBHBIX
MHOTI'OTPaHHUKOB U BBIITOJIHEHUE PUCYHKOB I10 YCIOBUSAM
3a/1a4
Tenan O3HakoMJICHHE C BUJAMU TeJ BpallleHUs, Pemrenue 3amau.
NMOBEepXHOCTH | (hOPMYIMPOBAHUE UX OTIPEICIIEHUI U CBOWCTB. IIpakTrueckas
BpallleHUs dopMyIHpOBaHUE TEOPEM O CEUEHUH IlIapa MJIOCKOCThI0 | pabota. Penienue
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1 TIJIOCKOCTH, KacaTeIbHOU K cepe. XapaKTeprucTuKa 1
n300pakeHue TN BPaLeHUs, X Pa3BEPTKH, CEUCHUSI.
Pemenue 3ana4 Ha IOCTPOCHHUE CEYEHHUMH, BBIYUCIICHHUE
JUIVH, pacCTOsIHUH, YIUIOB, Iowmanei. Ilposenenue
JIOKa3aTeNbHBIX PACCYKICHNUN IIPU PEILIECHUY 3a7ad.
[IpuMeHeHne CBOMCTB CUMMETPHM IIPU PELLICHUM 3a1a4
Ha TeJja BpaleHusl, komOuHanuo ten. M3o0paxenue
OCHOBHBIX KPYIVIBIX T€J U BBIIIOJHEHUE PUCYHKA 110
YCIIOBUIO 33J]a41

MPAKTUYECKUX
3a/1ay.
HaOmronenue 3a
X0JIOM BBITIOJIHEHUS
3aganuid. [IpoBepka
JIOMAIIHETO
3a/laHus

HN3mepenus B
reoMeTpuM

O3HakoMIICHUE C TOHITUSIMH ILIOMIAINA U 00beMa,
aKCHOMaMH M CBolicTBamu. Pemenue 3amad Ha
BBIYHCIICHHE IJIOMAACH MIIOCKUX (PUTYDP ¢ TPUMEHEHHUEM
COOTBETCTBYIOIIUX (GOPMYJI ¥ (PAKTOB M3 TNIAHUMETPHUH.
N3ydeHnne TeopeM O BEIYUCICHUH 00hEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 Ha IPUMCHCHHE
¢dbopmyn Berancienust o0obeMoB. Mzyuenue hopmyi ams
BBIYHCJICHHS IUIOIIA/ICH MOBEPXHOCTEH MHOTOTPAaHHUKOB
1 Tel BpameHuss. O3HaKOMJICHHE C METOJOM BBIYHCIICHUS
IUIOMIA/IM TOBEPXHOCTH cdephl. Pemenue 3a1ad Ha
BBIYHCIICHHE IJIOMIAICH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJ

Pemenue 3anau.
[IpakTnueckas
pabota. Pemenue
MPAKTUYECKUX
3a/1ay.
HaOmronenue 3a
XOJIOM BBITIOJTHEHUS
3ananuii. [IpoBepka
JIOMAITHETO
3a/laHusl.

Koopaunars! u

O3HakoMJIEHHE ¢ IOHATHEM BekTopa. M3yueHnue

Pemenue 3agay.

BEKTOPBI JIEKapTOBOM CUCTEMBI KOOPJMHAT B IPOCTPAHCTBE, [TpakTnueckas
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOYEK U pabora. Pemenne
IJIOCKOCTEH, HaXOKACHUE KOOPAUHAT TOYEK. IIPAKTUYECKUX
HaxoxnaeHue ypaBHeHUIN OKpYKHOCTH, chepsl, 3a7ad4.
IJIOCKOCTH. BpIunciienne paccTossHUM MEXAYy TOYKAMHU. Habmtonenue 3a
H3y‘I€HI/I€ CBOMCTB BCKTOPHBIX BCIIMYUH, ITPAaBUJI XO0OM BBITIOJIHCHU S
Pa3iIoKEHUSA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, 3ananuii. [IpoBepka
IMpaBHJI HAXOXKIACHUSA KOOPAHUHAT BEKTOPA B JOMAIIHET O
IIPOCTPAHCTBE, IIPAaBUIl ACHCTBUN C BEKTOpaMHU, 3a1aHus
3aIaHHBIMUA KoopanHaTaMmu. [IppuMeHenne Teopuu npu
peLIeHUN 3a/1a4 Ha IeUCTBUS C BEKTopamu. M3yuenue
CKaJISIPHOT'O IPOU3BEAECHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUS MPAMON U IIIOCKOCTU. [Ipumenenue Teopun
IIpY PELICHUH 3a/1a4 Ha JACUCTBUS C BEKTOPaMHU,
KOOPAMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB IS
BbBIYUCJICHUSA BCIIMYMUH YTJIOB U paCCTOSIHPIfI.
O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUU O B3aUMHOM PaCIOI0KEHUH IIPSIMBIX U
IIJIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB

HUtoroBeie  pe3yiabTarbl OOYy4YeHHs] 1O JAUCIUIUIMHE TMPOBEPSIOTCS  Ha

IPOMEKYTOYHOM aTTECTALIUH.
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