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OO0cyxieHa Ha 3aceanny KadeIpbl METOAUKH MpenoaBaHus MaTeMaTuk U ¢pusnku, UKT
« 26 » anpens 2022 r., mpotokon Ne 9

3aBenyronuii kageapoit T.K. CmbikoBckas  « 26 » ampenst 2022 r.
(moamucs) (3aB. xadenpoit) (mata)

PaccmoTpena n ogoOpeHa Ha 3aceJaHuy YU4€HOTo coBeTa (hakyIbTeTa MaTeMaTHKH,
uHpopmatuku U pusuku « 13 » mas 2022 r. , mporokoa Ne 10

[Ipencenarens yuénoro coBera Xapnamon O.C. « 13 » masg 2022 1.
(moxnwmce) (mata)

VYr1BepxkaeHa Ha 3aceqanuu yuénoro copera ®I'bOY BO «BI'CITY»
« 30 » mast 2022 r. , mporokon Ne 13

OTMeTKH 0 BHECEHUHM U3MEHEHHUH B IpOrpaMMy:

JIuct nsmenennii Ne

(Tmoammch) (pyxoBoautens OITOIT) (mata)
Jluct usmenenuii No

(TomHCh) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(TomHCh) (pyxoBoautens OITOIT) (mara)

PaspaboTunkmu:

CwmpbikoBckas TaTbsiHa KoHCTaHTHHOBHA, TOKTOP MeIaroruueckux Hayk, npodeccop kadenpsl
MeTOAMKH mpernoaaBanus MateMatuku U Gusnku, UKT ®I'BOY BO «BI'CITVY»,

MaxonuHa AHxena AHATOJIbEBHA, KAHIUAAT NEAArorndeckux HaykK, TOLEHT Kadeapsl
METOAMKH MpernoaaBanus MatemMatuku U usnku, UKT ®I'BOY BO «BI'CITVY»,

[TerpoBa Tarbsina MonecToBHa, JOKTOpP MeIaroruueckux Hayk, podeccop kadenpsl METOIUKH
npenojaBanus MateMatuku U puszuku, UKT ®I'BOY BO «BI'CITY».

[TporpamMa AMCHUMIUIMHBI «DJIeMEHTapHas MaTeMaTHKa» COOTBETCTByeT TpeboBanusM PI'OC
BO mno wnampasnenuto mnoarotoBku 44.03.05 «llegarornueckoe ob6pa3oBaHue (¢ ABYMs
npoMIIMHU MTOATOTOBKH)» (YTBEpKAEH MpHKazoM MuHUCTEpCTBa 00pazoBaHus U Hayku PO ot
22 ¢espang 2018 r. Ne 125) u 6azoBoMmy yueOHOMY IUIaHy IO HAMpaBICHUIO MOJTOTOBKU
44.03.05 «Ilemarormueckoe oOpa3oBaHue (¢ JIByMs MNPOQWISIMU TOATOTOBKH)» (mpoduim
«Marematuka», «1HpopmaTikar), yreepxkaéanomy YuénbiMm coBetoM ®I'BOY BO «BI'CITY»
(ot 30 mas 2022 r., mporokon Ne 13).



1. Ilean ocBOEHHN TUCHUILIHHBI

@opMUpOBaHUE YHUBEPCATBHBIX, OOMENPOPECCHOHANBHBIX M MPO(HECCHOHAIBHBIX
KOMITCTEHIIMH y OOYYalomIMXCsS, TOTOBHOCTM K HCIOJB30BAHUIO IIONYYCHHBIX pE3yIbTaTOB
00y4YeHHS IIPH PEIICHUH 33134 NPo(hecCHOHANIBHOM AeSITeIbHOCTH YUUTENs] MATEMATHKH.

2. Mecto qucuuminnsl B ctpykrype OITOII
JucuuiuinHa «DIeMeHTapHasi MaTeMaTHKa» OTHOCUTCA K 0a30B0Oil yacTu 6J0Ka JUCHIUTUINH.

JUis ocBOEHUS IUCUUIUIMHBI «DJIEMEHTapHas MaTeMaTHhKa» OO0Yy4arolIUecs HCIOJb3YIOT
3HAHUs, YMEHUS, CHOCOObI NESATEIbHOCTH W YCTAaHOBKH, C(OPMUPOBAHHBIE B XOJ€ H3YYEHUS
JUCHMIUTMH  «Anrebpa», «ApXHUTEKTypa KoMIbioTepa», «Beb-texnomorum», «l'eomeTpusi»,
«/luckperHass MmaremaTtuka», «JluckpeTHble Mojenu B HHpopMmaTuke», «MHpopmMannoHHbIE
CHUCTEeMBl», «MaremaThueckasi  JIOTUKa», «MaremaTudeckhue OCHOBBI  HH(OpPMaTHKHY,
«Matemaruueckuil aHanuz», «Mertoauka oOyuyeHus uHpopmaTuke», «Meroanka oOyueHus
MaTematuke», «MeToabl  HUCCIICIOBATeILCKOH / TPOEKTHOM  JesaTenbHOCTH», «MeToabl
MaTeMaTH4ecKol 00paboTKH NaHHBIX», «OCHOBBI MCKYCCTBEHHOIO HMHTEIIeKTa», «llemaroruka,
«[IpakTHKyM 110 pELIEHHIO NPEeIMETHBIX 3axad», «lIporpammupoBanue», «IIporpamMmmuoe
obecrieyeHue cucteM u cerei», «llcuxomorus», «llcuxonoro-negarornyeckue OCHOBbI 00y4eHUS
matemarukey, «Teopust anroputmoB», «Teopus BeposTHOCTEH M MaTeMaTHYECKas CTAaTUCTUKAY,
«Teopust unceny», «TexHonoruu uuppoBoro odpazoBanus», «dunocodus», «HUCIOBBIE CUCTEMBIY,
«BapuaTuBHbIE METOJUYECKHE CUCTEMbI O0YUYEHMsI MaTeMaTuke», «BBOAHBIN Kypc MaTeMaTHKH,
«Audpdepennmanbusle ypaBHeHUs», «L{uppoBas nuaakTHka MaTeMaTHYECKOro 0oO0pa3oBaHMS,
npoxoxaeHus: npakTuk «lIpomsBoacTBeHHast (meparoruyeckasl) IpakTHKa», «YdeOHas (Hay4HO-
uccienoBareabekas paboTa, NoJIy4eHUe EPBUYHBIX HABBIKOB HAyYHO-UCCIIEA0BATEIbCKON PabOThI)
npakTukay, «YdeOHas (O3HAKOMUTENbHAas 1O HMHPOPMATHUKE) TPAKTUKA», «YueOHas
(03HAKOMMTENbHAs 110 MAaTEeMaTUKE) MPAaKTUKa», «YdeOHas (03HAKOMUTENbHAsl MO 3JIEMEHTApHOM
MaTeMaTUKe) MpaKTUKa», «YuyeOHas (TeXHOJOrMyecKas MO IEeJIaroruke) IMpakTHKa», «YueOHas
(TexHOJIIOTHYECKask O NCUXOJOTUH) IPAKTUKAY.

OcBoeHne MaHHOW AUCHUIUIMHBI SIBISAETCS HEOOXOIMMOW OCHOBOM ISl TMOCJIEIYIOIIETO
uzydyeHuss guciMmianH — «MHopManmuonHas — Oe3omacHOCTh W 3amMTa  MHQOpMALUN,
«KommprorepHoe MopaenupoBaHue», «OCHOBBI HCKYCCTBEHHOI'O HHTEIIEKTa», «Teopernyeckue
ocHOBBI MH(popmMaTukuy, «Teopus anroputmoy», «HucineHHble MeTOAb», «3D-MoxennpoBanue u
nevyarb», «AJIMUHUCTPUPOBAHME KOMIIBIOTEPHBIX CUCTEM», «BapuaTuBHble METOJIUYECKUE
cucteMbl o0yueHus MareMaTHke», «KommnbrotepHas anreOpa», «KommbroTepHas rpaduka u
MyJIbTUMEANA TeXHOJIoTuNY, «KomnbroTepHble ceTn», «MeTouKa NCII0JIb30BAHNS HHTEPAKTUBHBIX
CpeACTB NIpu OOy4YeHUH MaTeMmaruke», «OOpa3oBarenbHas poOOOTOTEXHHKa», «llepcrieKTHBHbIE
HAIpaBJIEHUs HMCKYCCTBEHHOIO WHTEIUIEKTay, «llepcrnekTuBHbIE HampaBieHUs KOMIIBIOTEPHOIO
MoJenupoBaHus», «CopeBHOBaHUS IO 00pa30BaTeNbHON POOOTOTEXHUKEY, «ClleualIn3upOBaHHbIE
MaTeMaTuyeckue mnakerb», «Teopus (QyHKIMIA KOMILJIEKCHOTO MEPEMEHHOro», «DIEeKTPOHHbIE
oOpa3oBaTenbHble  pecypchl B OOydyeHMM  WHGOpPMATHKE»,  IMPOXOXKIEHHUS  MPaKTHK
«IIpousBojicTBeHHas (Hay4yHO-UCClenOBaTeNbCcKkass pabora) mnpakTuka», «lIpousBojacTBeHHas
(memarormueckass 1Mo WHGOpMATHKE) TNpakTHUKa», «[Ipou3BojacTBeHHas (IleAaroruyeckas 1o
MaTeMaTHKe) IPaKTUKay.

3. [lmanupyemble pe3yjbTaThbl 00yUeHUsI

B pe3ynbpTare ocBOCHHS AUCIUIUIMHBI BHITYCKHUK JTODKEH 001a1aTh CAEAYIOIIMMEI
KOMIIETEHIIUSIMU:

— CIIOCOOEH OCYIIECTBIISATh MOUCK, KPUTUUECKHUI aHaIN3 ¥ CHHTE3 HH(OPMAINH, IPUMEHSTh
CHUCTEMHBIN TOJXO JJIs pEIICHUs mocTaBieHHbIX 3a1a4 (YK-1);



— CIIOCOOCH OCBAMBATh M UCIIOJIB30BATh TCOPETUUCCKHIE 3HAHUS M IPAKTUYCCKUE YMEHHS U
HaBBIKH B IIPEAMETHOM 00JIaCTH MPH pereHun mpodeccrnonanbHbix 3aaad (ITK-1);

— crioco0eH (hOpMUPOBATH PA3BUBAIOIIIYIO O0PA30BATEIBHYIO CPEAY AJISL JOCTUKCHHUS
JMYHOCTHBIX, IPEMETHBIX U METANIPEIMETHBIX PE3yJIbTATOB O0YUYCHHUS CPEACTBAMU
npenoaaBaeMbIx yueOHbix npeamero (I1K-3).

B pe3yJbTaTe H3YUYCHUHA TUCIHHUIIJINHBI Oﬁy‘laXOIHHﬁCH JOJIZKCH

3Hamo

— pOJIb K MECTO MaTEMATHKH B O0OIICH KapTUHE HAYyYHOTO 3HAHUS;

— METObl KPUTHYECKOTO aHAIN3a U CUHTE3a HH(POpMAIIHH;

— OnpeIeNICHHsI, OCHOBHBIE (DOPMYJIIBI U aJITOPUTMBI BBIITOJIHEHHSI TUTIOBBIX 33JJaHUM 110
pasnenam "Toxmecta", "Anrebpandeckre ypaBHCHHs U HEPaBEHCTBA'

— ONpeIeNICHHsI, OCHOBHBIE (DOPMYJIIBI U aJITOPUTMBI BBIITOJHEHHS TUTIOBBIX 33/IaHUH 110
paszneny "®OyHkuun'";

— OCHOBHBIC TIOHSITHSI, aKCHOMBI, TEOPEMBI IKOJIBLHOT'O Kypca TPUTOHOMETPHH;

— METOBI PEIICHUS TUIAHUMETPHUISCKUX 33124, TPaHuIlbl U 3)PEKTUBHOCTD UX
NPUMEHEHHST; OCHOBHBIE (POPMYIIBI U TEOPEMBI 10 pa3jieiaM IUIaHUMETPHH,

— OCHOBHBIC TIOHSITHSI, aKCHOMBI, TEOPEMBI IIIKOJILHOTO Kypca CTEPEOMETPHH;

— OCOOCHHOCTH UHTETPAIlK YU4EOHBIX PEAMETOB ISl OPraHU3aluHU Pa3HBIX CIIOCOO0B
y4eOHOM JeATEIHHOCTH;

ymemp

— pelaTh TUIIOBBIE 3a/1a4M Ha TOKJECTBEHHbIE MPeoOpa3oBaHus alnreOpanyeckux
BBIPAXECHUI, Ha pelIeHUE aNreOpanyecKux ypaBHEHUM U HEPaBEHCTB (KBapaTHBIE,
UppalMoHAIIbHbIE, COJIEpIKAILME TIEPEMEHHYIO 0] 3HAKOM MOJTyJIs, C IapaMeTpaMH);

— peuiath TUIIOBBIE 33/1a4M Ha UCCIIeJIOBaHUE (DYHKIUH 3JIEMEHTapHBIMH METO/IaMU U
HOCTPOCHHE UX T'paHKOB, HAa PelICHHE Are0panyeckuX YpaBHEHUH U HEPAaBEHCTB C
MCIIOJIb30BaHUEM CBOMCTB (DYHKIINIA;

— pelaTh TUIIOBBIE 3a/1a4M Ha TOXKJECTBEHHbIE PE0O0Pa30BaHMsI TPUTOHOMETPUUYECKUX
BBIPAXEHH, Ha UCCIIEIOBAHNE TPUTOHOMETPUUECKUX (PYHKIIMH U OCTPOEHUE UX IpadUKOB;

— peuatbh TPUTOHOMETPUYECKHUE YPABHEHUS U UX CUCTEMBI, HEPAaBEHCTBA, BKJIIOYasl 3a/1aHUs
C MapaMeTpoM;

— peuaTh TUIIOBBIE IUTAHUMETPUYECKHE 3a/1a4H HA BBIUMCIIEHUE, J0KA3aTEIbCTBO U
NOCTpOEHHUE (pa3zienbl: TPEYTOJIbHUKH, YEThIPEX YT OJIbHUKH, MHOTOYTOJIbHUKH, OKPY>KHOCTH);

— IIPUMEHSATH CUCTEMHBIN MOAXO0A [UIsl PEIICHUS TOCTAaBIEHHBIX 3aa4;

— peuath TUIIOBBIE 33/1a4M Ha TOCTPOEHNE MHOTOTPAHHUKOB U KPYTJIBIX TE€J U HaXOXKACHHE
UX 3JIEMEHTOB, CEUEHUI MHOIOIPAaHHUKOB U KPYIJIBIX TEJ M0 3aJaHHBIM yCIIOBHSIM; pelIaTh
CTEpEOMETPUYECKHE 33/1a4l T€OMETPUUECKUM, KOOPIMHATHO-BEKTOPHBIM U KOMOWHHUPOBAHHBIM
METOaMH, BBIYUCIATH 1O (hopMyIaMm 00BEMBI U IIJIOIIAIN TOBEPXHOCTEW MHOTOI'PAaHHUKOB U TEJ
BpallleHus;

— OCYIIECTBJIATH OTOOP Y4eOHOT0 COep KaHuUs ISl €r0 pean3aliy B Pa3IuUHbIX popMax
00y4eHHsl B COOTBETCTBUU C COBPEMEHHBIMHU TPEOOBAHUAMHU K 00pa30BaHUIO;

enadembo

— MIpUeMaMH ¥ MeTOJJaMU Pe(IICKCHH 0 MTOBOY COOCTBEHHON U Uy»KOU MBICIUTEIbHOM
NeSITeTTbHOCTH;

— IpUeMaMu BBIOOpA PallMOHAILHOTO METO/1a PEIICHUs TUITOBBIX 3a/1a4 HA TOXK/IECTBEHHBIE
npeoOpa3oBaHus anreOpanveckrx, MoKa3aTeIbHBIX U JIOTapu(hMUIECKUX BBIPAKCHUH, Ha PEIICHNE
YpaBHEHMIA, HEPABEHCTB U UX CUCTEM;

— MpUEeMaMH BBIOOpA PAIMOHAIBFHOTO METO/Ia PEIICHHUs THITOBBIX 33/1a4 Ha UCCIICOBaHUE
(GyHKUIUH ¥ TOCTPOEHHE ICKU30B rpa)UKOB MM UX IPa(UKOB;
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— MpUEeMaMu TepeBo/ia U3 IPaayCHON MEpHI yIiia B paAuaHHyI0 U HA000pOT, IPUMEHEHHUS
TPUTOHOMETPUUYECKUX TOXKJECTB Ul MPeoOpa30oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUHN U
pEeLIeHUs] TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

— OIIBITOM aHAJINTUKO-CUHTETUYECKOTO PACCYKACHHUS TP IIOUCKE IIyTU PEILEHUS U €T0
peanu3anuy;

— OIIBITOM M300pa’ke€HMsI TPOCTPAHCTBEHHBIX (PUTYp Ha INIOCKOCTH, aITOPUTMaMHU
HAaXO’KJICHU YIJIOB U PACCTOSHUU B IIPOCTPAHCTBE, OCHOBHBIMU METOAAMH PEILLEHUS
CTEpPEOMETPUYECKUX 33124,

— HaBBIKAMM OPTaHM3ALUU U IIPOBEACHUS 3aHATHH C UCIIOIB30BAHUEM BO3MOKHOCTEN
00pa30BaTeNbHON Cpebl IS TOCTHXKEHUS 00pa30BaTeIbHbIX PE3YIbTaTOB U OOECIIeUeHUs
KadyecTBa y4eOHO-BOCIIUTATEIHHOTO IPOIIECcca CPEICTBAMHU MAaTEMATHKH.

4. O0bémM UCHMIVINHBI U BBl y4eOHOH padoThl

Bun yuebHo# paboTh Beero Cemectpet
9acoB 53/ 5n
AyIuTOpHBIE 3aHATHS (BCEro) 28 12/16
B ToMm uncie:
Jlexumu (JT) 10 4/6
[Tpaktiueckue 3austus (I13) 18 8/10
JlaGopaTopHbie padoTsI (JIP) — —/ -
CamocTosiTeJIbHAs1 paGoTa 319 200/119
Kontpoub 13 4/9
Buj npomexyTouHOM arTectauuu 34O / BK
OO01mas Tpy10eMKOCTh 9achl 360 216/ 144
3a4€THBIC €IMHUIIBI 10 6/4
5. Conep:xkaHue JMCHUTLIMHBI
5.1. Conep:xanue pa3iejoB IMCUUILIUHBI
Ne HaumenoBanue Coneprkanue pasziena JUCUUIUIMHBL
n/n pazzena JUCHUILIMHBI
1 | Apudmeruka JelicTBuTenpHbIE, pallMOHAIbHbIE M HPPALlMOHAIbHBIE
yucia. [Ipu3naku u cBolicTBa genumoct. Moayib
JIeMCTBUTENIBHOTO YHCIa, €r0 CBOMCTBA, F€OMETPUYECKHMA
cmbica moayias. HOJl. Anroputm Eknnna. HOK.
Apudmernueckue u anredpanueckue qpodu. [Iponopuum,
ux Buzpl. [IpoteHTs1. CroyKHBIE POLIEHTH B 9KOHOMUKE.
Cpennee apudmeTnieckoe, reOMeTpHIECKOe U
rapmonuueckoe. JIpo6u. [Ipunnun Jupuxie. ColicTBa
creneneil. Knaccudukanus u apudpmerndeckuit MeTon
pemeHus TEKCTOBBIX 3aj1ad.
2 | AnreOpa: TOXIECTBa, O0630p OCHOBHBIX TOXXJECTB U METO/I0B MX
ypaBHEHHS U HEPABEHCTBA, JI0Ka3aTeabCcTBa. Pa3iokeHne MHOTOYICHOB Ha
CHUCTEMBI MHOxUTENU. Teopema besy u cxema I'oprepa. @opmyiibl
COKpaIIeHHOT0 YMHOXeHus1, 0nHOM HproToHa,
OvHOMMHANBHBIE KOAPPUIHEHTHI. ToXAeCTBEHHbIE
npeoOpa3oBaHms AreOPandecKuX TOXKIECTB, COJAEPIKAITNX
1eJIble, PAllMOHAIBHBIE U UPPALMOHAIBHbIE BEIPAXKEHUS.
Teopurst paBHOCUIIBHOCTH NPH PELIEHUN YPABHEHHM.
KBanpaTtHble ypaBHEHUS 1 HEpaBEHCTBA. Pemienue nemnbix
U IpOOHBIX PALIMOHAIBHBIX YPABHEHUHN U HEPABEHCTB.
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Merona uHTEpBaIOB U 000OIIEHHBI METO/I UHTEPBAJIOB
IIPH pelIeHnr HepaBeHCTB. O0IIre METO bl PeleHuUs
palMOHAIbHBIX YPABHEHUI, HEPABEHCTB U UX CUCTEM.
HppanmoHanbHble ypaBHEHUs U HepaBeHcTBa. OO1me
METO/bl PELICHHS UPPAlMOHAIbHBIX YPABHEHHI,
HEPaBEHCTB U UX CUCTEM. YpaBHEHUS U HEPABEHCTRBA,
cojiepKaliie NepeMeHHYI0 o1 3HaKoM Moayiis. [Ipuemsl
Y METO/Ibl PEIlICHUs] YPaBHEHUI U HEPABEHCTB,
cozaepxarue 3Hak moayJia. Hepasencrso Komwm u ero
npuMeHeHnue. IMeHHbIe HepaBEeHCTBA B Kypce
AIIEMEHTapHON MaTeMaTUKH. AJredpanyeckue ypaBHEHHUS
Y HEpaBEHCTBA ¢ napameTpamu. ToXIeCTBEHHbIE
peoOpa3oBaHus MOKA3aTENbHbBIX U JOrapu(MUYECKUX
BhIpaxeHMi. [TokazarenpHbIC U JIOTapUMUICCKIE
YpaBHEHUS U HEpaBEHCTBA. MeToAbl PEeIICHHS
MOKA3aTebHBIX U JIOTapu(PMHUUECKUE YPAaBHECHUH H
HepaBeHCTB. KoMOMHATOpHbBIE YpaBHEHHS 1 HEPABEHCTBA,
UX cUCTeMbI. Perienne HeIMHENHBIX CUCTEM YPaBHEHUH U
HepaBeHCTB. Kimaccudukanus u aredpandeckie MeTo Ibl
pelIeHus TEKCTOBBIX 3a4au.

Uccnenoanue GpyHkunii
AJIEMEHTapHBIMU METOAaMHU

[Tousatue pynxuuu. Kiaccel aneMeHTapHbIX (QYHKIMHA.
Onepanuu Ha MHOXKecTBe pyHKIMI. CBOMCTBA (hyHKIIMIA
(JmHelHas1, KBaJipaTU4Has, IpoOHO-pallMOHaIbHAa,
CTETIeHHasl, oKa3aTesbHas, JJorapupMudeckas, KyCOaHO
3aJlaHHas1): 00JacTh OnpeseneHus: GyHKLINU, MHOKECTBO
3HAYeHUH (PYHKIIUH, YETHOCTh / HEYETHOCTD (D)YHKIIHH,
XapakTep ¥ MPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
WHTEPBAIIbI 3HAKOMOCTOSTHCTBA. [ padku OCHOBHBIX
arieMeHTapHbIX GyHKUMH. ['paduku gpoGHO-
paloHaIbHbIX QYHKIMNA. ['paduku ypaBHEHUH,
coJiepxalux 3Hak Mmoayis. MccnenoBanue GyHKIuu
AIIEMEHTAPHBIMHA METOJIAMH U TIOCTPOCHHUE 3CKH3a TpaduKa
¢bynkuuu i ee rpaduka. I'papuueckuii u
(GyHKIIMOHAIbHO-TPaUUECKUN METO/IbI PELLICHUS
YpaBHEHM U HEPABEHCTB (B TOM YMCJIE U C MapaMeTPaMu).

Tpuronomerpust

I'panycHas u pagnanHast mepsl yria. ToxIeCTBEHHbIE
npeoOpa30BaHUsl TPUTOHOMETPHUECKUX BBIPAKEHUH U
BBIpAXEHUI, coiepKalluX 0OpaTHbIe
Tpuronomerpuueckue GpyHkuu. Tpuronomerpudeckue u
oOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIINHU, X CBOICTBA
(o6nactp onpenenenus GyHKINN, MHOKECTBO 3HAUEHUH
GyHKIMH, TEPUOJUYHOCT, HAMMEHBIINH MOJI0KUTEIbHBIN
nepuoJl GyHKINHU, HAUMEHblIIee / HanOoJbIlee 3HaUeHUe
(GyHKIMH, YETHOCTh /HEUETHOCTh (PYHKLMHN) U TpaUKH.
TpuroHomeTpruueckue ypaBHEHHs U METO/IbI pELICHUS
TPUTOHOMETPUYECKUX YPAaBHEHHUU. TpUTrOHOMETPUYECKUE
HEPaBEHCTBA U METO/bI UX JOKA3aTEIbCTBA U PEILICHMUS.
CucTtemMbl TPUTOHOMETPUYECKUX YPABHEHHUI. Y PaBHEHHUS U
HEpaBEHCTBA, CoZieprKale oOpaTHbIe
TpUroHoMmerpuueckue GyHkuuu. Tpuronomerpuueckue
YpaBHEHUsI, CUCTEMbI YPAaBHEHUI U HEPABEHCTBA,
coJiepKalye napameTpel. TpUroHOMETpUYECKHE

6




byHKIIMH, UX CBOMCTBA U Tpaduku. Mcronp3oBanue
CBOWCTB (P)YHKLMH MPHU PEIICHUH TPUTOHOMETPUUYECKHUX
YPaBHEHH U HEPABEHCTB.

[Inanumerpus

Jlornueckue 0CHOBBI Kypca IUIaHUMETPUH. Teopembl 0
TPEYrOJIbHUKAX U YETBIPEXYTOJbHUKAX. MeTpruueckue
COOTHOILEHUS B TPEYroJIbHUKE. 3aMeUaTeIIbHbIE TOUKU U
JIMHUM TPEYrojabHUKa. IMEHHBIE TEOPEMBI T€OMETPHUHN.
CyIHOCTh aHATMTUYECKOI'O U CUHTETUYECKOT0 METO/10B
paccyXIeHUs. AHAIUTUKO-CUHTETUYECKUI METO
pelIeHus IUTaHUMETPUYECKUX 3aaad. [inomany miockux
¢uryp. [Inomane TpeyrojabHUKa U YETHIPEXYrOJIbHHKA.
['eomerpuueckue nmpeodpazoBanus. Kiaccuduxanmn
METOJIOB PELICHHUs IIJIaHUMETPUUECKHX 3a1ad. [Ipumepsr
YACTHBIX METOJIOB PELICHMSI INIAHUMETPUYECKUX 3a]1a4:
METO/]] BCIIOMOI'aTE€JIbHOU OKPYXHOCTHU, METOABI PELLICHUS
3aJ1a4 Ha Tparenuto, MeTo nooousa. OKpyKHOCTb.
BrincaHHbIe U ONMCAHHBIE MHOTOYTOJIBHUKH.
BHeBnucanHas oKpyXHOCTh B 3a7a4ax. KacarenbHas B
3aJja4ax IVIAaHUMETPUH. YTIIbl, CBA3aHHBIE C
OKpPYXHOCTBI0. CBOICTBA KacaTeJbHbIX K OKPYXHOCTH.
ITpaBriIbHBIE MHOTOYTOJIBHUKH B 3a/1a4ax.
['eomeTpryeckue NocTpoeHus Ha IIIOCKOCTU. BekTophl U
KoopauHatbl. KoopauHaTHbBIN, BEKTOPHBIN U
KoopanHaTHO-BEKTOPHBIN METO/IbI pELICHUS
IUTAaHUMETPUYECKUX 3a1ad. [ ilannmerpuueckue 3agaun Ha
OTBICKaHHE HAMOOJBIINX U HAMMEHBIINX 3HAYCHUN U
BEJIMYHH.

Crepeomerpust

AKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.
N300pakeHre NpoCTpaHCTBEHHBIX (PUTYp Ha MIOCKOCTH.
[TapajienbHOCTB M NEPIEHAUKYIIIPHOCTh B IPOCTPAHCTBE.
Brruncnenue yrioB: MEXy CKpEIMBaIOIIMMHUCS
IPSIMBIMHU, MEXKY MIPSIMON U TUNIOCKOCTBIO, MEKIY
IUIOCKOCTAMU. [IpuemMpl HaX0XkACHNS PACCTOSHUN MEXKIY
CKPELIMBAOIIMMHUCS IPSIMBIMH, PACCTOSTHUE OT TOUYKHU 110
iockocTd. HaxoeHnune paccTosHUM U yIJI0B B
npoctpaHcTee. KacarenbHas B 3aj1adyax CTEpEOMETPHH.
MHOrorpaHHMKy 1 NOCTPOEHUE CEUEHUN
MHOTOTpaHHUKOB. 300pakeHue npocTpaHCTBEHHBIX
(buryp Ha IIOCKOCTH, NapajuieibHas IpoeKus. MeTo bl
ITOCTPOEHHUSI CEYEHN MHOTOTPAHHUKA IIJIOCKOCTBIO.
Brruncnenue niaomaay ce4eHnsi MHOTOIpaHHUKA.
Kpyrnasle Tena. KomOuHanumm Kpyribix Tel u
MHOT'OTPaHHHMKOB B IpocTpaHcTBe. [IpaBuibHbIE
MHOTOTPaHHUKH B 3aja4ax. [momaam moBepxHocTen u
00BEeMbl MHOTOTPAHHUKOB U TeJl BpalleHus. Paznuunbie
CrocoObl HaX0XK/IEHUS TUIOIIA Iel TOBEPXHOCTEHN U
00BEMOB TeJl.




5.2. Kotu4ecTBO 4acOB ¥ BU/IbI YUeOHBIX 3aHATHI 110 pa3aejiaM IMCHUILTHHbI

Ne HaumenoBanue paznena Jlekm. [Ipakr. JIab. CPC Bcero
/11 JIACITUTLTUHBI 3aH. 3aH.
1 | Apudmernka — 1 — 36 37
2 | AnreOpa: TOXIIECTBa, ypaBHEHHUS 3 4 - 37 44
Y HEPABCHCTBA, CUCTEMBbI
3 | UccnenoBanue GpyHKIMH 2 2 - 37 41
AJIEMEHTAPHBIMU METOJIAMH
4 | Tpuronomerpus 2 3 — 55 60
5 | Ilmanumerpus 2 4 — 81 87
6 | Crepeomerpus 1 4 — 73 78

6. IlepeyeHb OCHOBHOI1 M 10NIOJTHUTEJILHOM y4eOHOM JIUTEPATYphI

6.1. OcHoBHas JquTEpaTypa

1. Kpacnomekona, B. I1. DnemenTapuas matemaruka. Apupmeruka. Anredpa.
Tpuronometpus : yuebHoe nocodbue. Hanpapnenue noarorosku — 050100 «Ilemaroruueckoe
obpazoBanuey. [Ipopunm — «Maremaruka. Mapopmarukay, «Texnomorus» / B. I1. KpacHomekosa,
H. B. Mycuxuna, . C. Laii. — Ilepmsb : [lepMckuii rocynapcTBEeHHbI T'yMaHUTapHO-
nenarornyeckuii yausepcuret, 2014, — 132 ¢. — ISBN 978-5-86218-689-8. — Tekcr :
ANEKTPOHHBIN // DnexTpoHHOo-0ubmuoreynas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/32115.html. - (zara obpamenus: 04.04.2022). — Pexxum goctyma: s
ABTOPHU3HP. MOJIb30BATEINEH.

2. 3onotapéBa, H. /1. Matemaruka. EI'D. [IpodwmisHeiii ypoBeHb. COOpHUK 33134 C
TEOPETUUECKUM MaTepHalIOM, IPUMEPaMHU PELICHUI U TPEHUPOBOYHBIMU BapHaHTAMU: y4eOHO-
meroanueckoe nocoodue / H. [1. 3omorapéra, A. b. 3omotapés; nox penakiueit M. B. denotosa. —
Mocksa: JIaboparopus 3nanmii, 2021. — 273 ¢. — ISBN 978-5-00101-701-1. — Texkcr:
anexTponnbii // Ludposoit oOpazosarensublit pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/109460.html (qara oopamienus: 04.04.2022). — Pesxxum gocTyma: s
ABTOPU3HUP. MOJIB30BATEIIECH.

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

1. Marematuka. COOpHMK 3a/1a4 [0 YIITYOJIEHHOMY KypCy: yueOHO-METOIMYeCKoe mocodue
/' b. A. bynak, H. Jl. 3onorapésa, FO. A. ITonoB [u np.]; mox penakiueit M. B. denotoBa. — 5-¢
u3n. — Mocksa : Jlabopartopus 3nanuii, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — TexkcT:
anexTpoHHbIH // Lngpposoii oOpasosarenbhsblii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/98524.html (nara obpamenus: 04.04.2022). — Pexxum noctyna: st
aBTOPH3UP. MOJIb30BaTENEH.

2. Ky3un, I'. A. MaremaTuka. Pemenue 3agau mo reopuu yrcen npoduibHoro yposus EI'D
: yuebnoe nocodue / I'. A. Ky3un. — HoBocubupck: HoBocuOupckuii rocyaapcTBeHHBIN
texanueckuid yauepcutet, 2020. — 120 ¢. — ISBN 978-5-7782-4097-1. — TekcT: 2JIeKTPOHHBIN
// Llndpposoii o6pazoBaTenbHbli pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/98714.html (nara obpamenus: 04.04.2022). — Pexxum noctyma: mist
aBTOPH3UP. MOJIb30BaTENEH.

3. Maremaruka. COOpHHK 3aJ/1a4 TI0 OCHOBHOMY KYypCy: yueOHO-MeToaudeckoe nocodue / H.
. 3onorapéna, FO. A. [lonos, H. JI. CemenasieBa, M. B. ®enotos; noxa pegakuueit M. B.
®denoroBa. — Mocksa: Jlaboparopus 3Hanui, 2022. — 268 ¢. — ISBN 978-5-00101-990-9. —
Texcrt: anexkrponnslit // Lndpooit o6pazosarensublil pecypec IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/121997.html (mata o6pamenus: 04.04.2022). — Pexum gocryna: ajis
aBTOPH3UP. MOJIb30BATENEH.

4. 3onortapéra, H. JI. Onumnuagnas MareMaTuka. JJIeMeHThI anreOpbl, KOMOMHATOPUKH U
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TEOPUU BEPOSATHOCTEU. 5—7 Kilacchl: yueOHO-MeTonudeckoe mocodoue / H. JI. 3omorapésa, M. B.
®enoros; noxa penakmueit M. B. denoroBa. — Mocksa: JIaboparopus 3nanumid, 2022. — 174 c. —
ISBN 978-5-00101-989-3. — TekcT: anexkrponnslii // Liudposoii odpazoBarensublil pecype IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/121999.html (nara obpamienus:
04.04.2022). — Pexxum goctymna: i aBTOPU3HP. MTOJIb30BATEIICH.

5. 3onorapéna, H. JI. Matemaruka. [TonHbIi Kypc Ju1sl A€BITUKIACCHUKOB C PEIICHUSIMHA U
yKazaHusIMH: yueObHo-meronuueckoe nmocooue / H. JI. 3omorapéra, H. JI. Cemennsera, M. B.
®denotoB; o penakmueit M. B. denotoa. — 3-e uza. — Mocksa: Jlabopatopus 3Hanuit, 2021.
— 707 c. — ISBN 978-5-93208-540-0. — TexkcT: anextponnslii // Lludgposoit 06pazoBaTeabHbII
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89222 html (nata obpamicHus:
04.04.2022). — Pexxum poctymna: i aBTOPU3HP. MOJIb30BATEIICH.

6. DnnemenTapHast Matemaruka - Ckanasu M.U. - https://pdf.11klasov.net/8464-
jelementarnaja-matematika-skanavi-mi.html.

7.Pecypcbl UuTepHera

[Tepeuens pecypcoB MHTEpHETa, HEOOXOMMMBIX JUISI OCBOCHUS JUCITUILTAHBL:

1. OnnaitH-Kypc 1Mo AucIIuInHae Ha iatdopme dist-miroznai.ru.

2. DnexktponHas 6ubnuoreunas cucrema [PRbooks. URL: http://iprbookshop.ru.

3. Eaunas kosuieknus nudpoBsix oOpazoBarenbHbix pecypcoB. URL: http://school-
collection.edu.ru.

4. Caiit @enepanbHOro HHCTUTYTa negarorndeckux u3mepenuii. URL: http://fipi.ru/.

8. UndopmanmoHHbIe TEXHOJOTMH U IPOTPAMMHOE o0ecrnieyeHune

[lepeuenr MHGOPMAIMOHHBIX  TEXHOJIOTUH, HCIONB3YEMBIX MpPH  OCYILIECTBICHUU
00pa3zoBaTeNbHOrO MpoIecca Mo AUCIUIIINHE, BKIIIOYAsl TIEPEUCHb MPOrPaMMHOTO O00eCrieueHus U
WH(OPMAILIMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH):

1. ITakeT opuCHBIX TTpOrpamm.

2. Ocrad (mporpamma st ONITUYECKOTO PACIO3HABAHUS IOKYMEHTOB).

3. [IporpamMHoOe obecrieueHne Jyisi HHTEPAKTUBHOM JTOCKH.

4. I[IporpamMmMHOe obecrieueHue sl KOMMYHUKAIIAH.

5. Web-nipusnoxenus a1t COBMECTHOM JIeSITEILHOCTH.

9. MaTepunajibHO-TeXHHYecKas 6a3za

Jlst mpoBeieHrst y4eOHBIX 3aHATUN 110 AUCIUIUIMHE «DJIEMEHTapHAs MaTEeMAaTHKA)
HE00X0/IMMO ClleyIollee MaTepralbHO-TEXHUYECKOe 00ecrieueHHe:

1. Aynutopusi ¢ MyJIbTUMEIUMHON NOAICPKKON I MPOBEACHUS JTEKIIMOHHBIX 3aHITHH.

2. Aynutopuu JJIsl TPOBEICHUS MPAKTUUECKUX 3aHATUH.

3. AyauTtopuu JUisl IPOBEEHUS CAMOCTOSITEIFHOM PaOOTHI CTYJIEHTOB C JOCTYIIOM K CETH
NurepHer.

10. MeToauueckne yKazanus AJsi 00y4ar0IHUXCH M0 OCBOCHUI0 THCHMILINHBI

JucuummuHa «neMeHTapHas MaTeMaTHKay OTHOCUTCS K 0a30Boii yacTH 0J0Ka TUCIUTUINH.
[Tporpammoi TUCHMUIUIMHBI TPEAYCMOTPEHO YTEHHUE JIEKIIUN U MPOBEACHUE MTPAKTUYECKUX 3aHITHH.
[TpomexxyTouHasi aTTecTalus MPOBOJUTCS B (pOpMeE aTTECTAIIMK C OIICHKOM, YK3aMEeHa.

JlexIMOHHBIE 3aHITHS HANpaBJICHBI Ha (pOpMUpOBaHUE TIIYOOKHX, CHCTEMATH3WPOBAHHBIX
3HaHUW 10 pasjaeiiaM AUCUUIUIMHBL. B XoJe JEeKIMil MpernojgaBaTellb PacKpbIBAET OCHOBHBIE,
Han0oJiee CIIOKHBIC TOHATHUS JTUCIHUIUIMHBI, a TaKXKE CBSI3aHHBIE C HHUMH TEOPETHYECKHE U
MPAKTUYECKHE TPOOJIeMbl, MaéT PEKOMEHIAMH MO0 MPAKTHYECKOMY OCBOCHHIO H3Yy4aeMOTo



Martepuaia. B 1ensX KaueCTBEHHOTO OCBOCHHUS JIEKIIMOHHOTO MarepHaja OO0yJaromuMcs
PEKOMEH/IYeTCs COCTABIIATh KOHCIEKTHI JIEKIU, UCIIONb30BaTh 3TH KOHCIEKTHI IIPU MOJATOTOBKE K
IPAKTUYECKUM 3aHATHIM, IPOMEXKYTOUYHON U UTOTOBOM aTTECTALUH.

[IpakTuyeckue 3aHATUA SBIAIOTCA (OPMOM OpraHM3alUM IE€AAroruyeckoro Ipoiiecca,
HalpaBJICHHOW Ha yriyOJeHHe Hay4YHO-TEOPETUYECKUX 3HAHUW M OBJIAJICHUE METOJaMH PalOTHI, B
npolecce KOTOPBIX BbIpaOaThIBAIOTCSl YMEHUS U HAaBBIKU BBINIOJIHEHUS YUE€OHbIX IEHCTBUH B cdepe
u3ydaemoil Hayku. [IpakTuueckue 3aHATUS MPEINONATalOT AETAIbHOE M3ydeHUE O0yJarolMMUCS
OTJEJIbHBIX TEOPETHUYECKUX IOJIOKEHUH y4eOHOM AMCUUMIUIMHBL. B Xoze NpakTHUecKuX 3aHATHUIM
dopMHpyIOTCS yMEHHSI W HaBBIKM MNPAKTUYECKOTO TPUMEHEHHUS TEOPETHYECKUX 3HAHUU B
KOHKPETHBIX CHUTyalUsX IIyT€M BBIIOJIHEHUS IIOCTABJIECHHBIX 3ajay, pa3BUBAETCS Hay4HOE
MBILIJICHHE U PeYb, OCYIIECTBISAETCS KOHTPOIb YUEOHBIX JOCTIKEHUI 00yJarommxCsl.

IIpu moAroToBKe K MPAKTUYECKUM 3aHATUAM HEOOXOJMMO O3HAKOMUTHCS C TEOPETUUYECKUM
MaTepuajioM AUCUMIUIMHBI [0 M3y4aeMbIM TeMaM — pa30o0paTb KOHCIEKTHI JIEKLUH, H3Yy4UTh
JUTEpaTypy, PEKOMEHIOBAaHHYIO IpenoaaBareneM. Bo Bpemsi camMoro 3aHsATHS PEKOMEHAYeTCs
AaKTUBHO YYacTBOBAaTh B BBIIOJHEHUM IIOCTAaBJICHHBIX 3aJaHUll, 3a/laBaTh BOIPOCHI, NPUHUMATh
y4acTHe B IUCKYCCHSX, aKKYPaTHO U CBOEBPEMEHHO BBIMOIHATH KOHTPOJIbHbIE 3aJaHHSL.

KoHTpoib 3a kauecTBOM 00Y4eHMsI U XOJOM OCBOEHUS JAMCLHUILIMHBI OCYLIECTBIISETCS Ha
OCHOBE PEHTHMHIOBOM CHUCTEMBI TEKYIIETO KOHTPOJISI YCIEBAEMOCTH M IPOMEKYTOUHON aTTeCTalluu
cTyneHToB. Pelitunrosas cucrema npexanosnaraeT 100-0amibHyt0 OLIEHKY YCIIEBa€MOCTH CTY/AEHTA
10 y4eOHOH TUCIUIUIMHE B TeYeHUE ceMecTpa, 60 U3 KOTOPHIX OTBOJUTCS HA TEKYLIUI KOHTPOJIb, a
40 — Ha TPOMEXKYTOUYHYIO aTTECTAllMIO Mo aucuumuinHe. KpurepuanbHas 0a3a peHTHHTOBOI
OLIEHKHU, TUIIOBbIE KOHTPOJIbHbIE 3aJJaHUs, a TAK)K€ METOJIMYECKHUE MaTepUallbl 0 UX MPUMEHEHUIO
onucaHbl B (POH/IE OIEHOYHBIX CPEACTB MO AWCIUILINHE, SBISIOMEMCS MPUIOKEHUEM K TaHHOH
nporpaMMe.

11. Y4ueOHO-MeTOAMYECKOE 00eciedeHrne CAMOCTOATEIbHOI padoThI

CamocrosiTennpHasi pabota OOyYarONIMXCsl SIBJISETCS HEOTHEMJIEMOM YacThiO Mpolecca
oOyudeHus B By3e. [IpaBuibHas opraHuzaius caMOCTOSTENbHON paboThl MO3BOJIAET O0YUYAIOLTUMCS
pasBuBaTb YMCHHA W HAaBbIKM B YCBOCHMHM H CHCTCMATHU3allUH an/I06peTaeme 3H3HPII7[,
o0OecrieunBaeT BBICOKMH ypOBEHb YCIEBAEMOCTH B TMepuOa  OOydYeHHs, CIHOCOOCTBYET
(OPMUPOBAHUIO HABBIKOB COBEPIICHCTBOBAHUS MTPO(HECCHOHAILHOTO MaCcTEPCTBA.

CaMmocTtosiTenpHast paboTa oOydarouuxcs BO BHEAYyJUTOPHOE BpeMsl BKIIOYAeT B ceOs
MOATOTOBKY K AaYAWUTOPHBIM 3aHATUAM, a TAKXE HM3YUCHHUC OTACIBHBIX TCM, paClIUPAONIUX H
YIAyOISIFONIMX TMPEACTaBICHUS OOYyJaromUXCs IO pas3felaM H3y4yaeMOW NUCHUIUIMHBL. Takas
pabota MOXET mpenanosjaratb MTPOPadOTKYy TEOPETHUYECKOTO MaTepuaia, padoTy ¢ HaydyHOU
JUTEPATypOid, BBIMIOJIHEHUE MPAKTUYECKUX 3aJaHUi, MOATOTOBKY KO BCEM BHJIaM KOHTPOIBHBIX
WCIIBITAaHUH, BBITIOJTHEHHUE TBOPUYECKUX PadoT.

Y4eOHO-MeTOIUYECKOEe OOecTeueHne MJsi CaMOCTOSITENbHOM paboThl O0OyYaIOIIUXCS TIO
JTUCIUTIIIMHE TIPEICTABICHO B pabodeil mporpaMMe 1 BKITIOUAET B ceOs:

— PEKOMEHYEMYIO OCHOBHYIO U JIOTIOTHUTEIBHYIO TUTEPATYPY;

— UH(POPMAITMOHHO-CITPABOYHBIC U 00pa3oBaTelibHbIC pecypchl HTepHeTa;

— OIICHOYHBIC CpEACTBAa JJs TMPOBEIEHUS TEKYIIero KOHTPOJIS € TPOMEKYTOUHOM
arTeCTalluu 110 JTUCHUIIIINHE.

KoHkpeTHbIe peKOMEHIAIMH 10 TUIAHUPOBAHUIO M MPOBEACHUIO CAMOCTOSATEIHHONU paboThI
10 OJUCLUIIJINHE <<3HCMCHTapHa$I MaT€MaTuKa» NpCACTABJICHbBI B MCTOAUMYCCKUX YKa3aHUAX I
00ydaromuxcs, a Tak’Ke B METOAMYECKUX MaTepuaiax (JOHIOB OLIEHOUHBIX CPECTB.

12. ®oHAa OLEHOYHBIX CPEACTB

(DOHI[ OIICHOYHBIX CPCICTB, BKJ'IIO'—IaIOH_II/II\/'I MEPECUYCHDb KOMHeTeHHI/II\/'I C YKa3aHUEM JTallOB UX
(dbopMHpOBaHUs, ONMMCAHUE TOKA3aTeNlel U KPUTEPUEB OLIEHMBAHMS KOMIETEHIMH Ha pa3iMyHbIX
JTarax Hux (l)OpMI/IpOBaHI/IH, OIMMCAaHUEC IIKaJl OLCHUBAHHA, TUIIOBBIC KOHTPOJIBHBIC 3aJdaHUSA U
METOANYECKHE MaTepHAaIIbl SBISCTCS NPUI0KEHUEM K IIPOrpaMMe Y4eOHOH TUCITUIITNHBL.
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