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PaGouwast nporpamma y4eGHOH QUCHUILIMHBI pa3paboTaHa B COOTBETCTBUHU C
(benepalbHBIM TIOCYJapCTBEHHBIM O00pa30BaTEbHBIM CTAaHJAPTOM  CPEIHEro
obmiero obpazoBanus ot 17.05.2012 r. Ne 413, ¢ ygetom npukasa ot 29.06.2017 r.
Ne 613 o BHeceHMM UW3MEHeHHWH B (QenepalbHBIi TOCYAapCTBEHHBIH
o0pa3oBaTeNbHbIM CTAaHAAPT CpeaHero oomero oOpa3oBaHUs, YTBEpPXKAEHHBIH
npuka3zom MuHoOpHayku PD Noe 413 ot 17.05.2012 1.
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1. OdnacTh NpuMeHeHus! MPOrPaMMbl

Pabouast mporpamma yueOHOUW aucuurumHbl sBisercs dactbio [IIICC3 mo cnenuanbHOCTH
CIIO  13.02.11 TexHuyeckas OKCIUIyaTaus H  OOCIYXHBaHHE  JJIEKTPHUECKOTO U
ANEKTPOMEXAHUYECKOTO 000pYy0BaHUS (IIO OTPACIISIM)

2. MecTo yueOHO TUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbI:

Hucnunnmumaa  I1J.01. MaremaTuka  BXOIUT B NpoQWIbHBIC  JUCIUTUIMHBI
o0meo0pa3oBaTeNbHON MOATOTOBKM, 4HMTaeTcs B 1, 2 cemectpax Ha 1 kypce B oOwveme 144
aKaj.4yacoB.
3. Iloka3aTejim 0OCBOECHUS] Y4€OHOM M CIUIINHBI:
JIMYHOCTHBIE Pe3yJIbTATHI YUeOHOH TUCHHUILIMHBI OTPAKAKOT:

- JI1 poccuiickyro rpakJaHCKyI0 UJECHTHYHOCTb, ATPUOTHU3M, YBOKEHHE K CBOEMY Hapoiy,
YyBCTBa OTBETCTBEHHOCTH Ieper, PoauHoM, ropaoctu 3a cBOM Kpai, cBoro Pomuny, mponuioe u
HACTOAIIeE MHOTOHALIMOHAIBHOTO Hapoia Poccuu, yBakeHHEe rocynapCTBEHHBIX CHMBOJIOB (Tepo,
¢uar, ruMH);

- JI2 rpaxkIaHCKyH0 MO3MIHMIO KaK AaKTUBHOTO M OTBETCTBEHHOI'O YJ€Ha POCCHUHCKOIO
00IIeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC IpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPABOIOPSIIOK, 00IAAIOIEr0 YYBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaIUIMOHHBIE HAIMOHAIBHBIE M OOLICYEIIOBEUYECKNE TyMaHUCTHYECKHE U JIEMOKpAaTHUYECKHE
LEHHOCTH;

- JI3 rotoBHOCTH K city)keHHI0 OTEUECTBY, €T0 3aIIUTE;

- Jl4chopmupoBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JTUAJIOTE KYJIBTYP, a TAKXKE Pa3IMUHbIX
(hopM 0OLIECTBEHHOT'O CO3HAHUS, OCO3HAHHE CBOET0 MECTA B MOJIUKYIBTYPHOM MHUDPE;

- JIS chopMupoBaHHOCTH OCHOB CaMOpa3BUTHS M CAaMOBOCHHTAHUS B COOTBETCTBHH C
o0IIeueIOBeYECKUMU  LIEHHOCTSIMH M HUJeallaMd  TPa)¥JaHCKOro OOIlecTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAaMOCTOSITEITLHOM, TBOPYECKOW U OTBETCTBEHHOM JIEATEIIHBHOCTH;

- JI6 TOonmepaHTHOE CO3HAaHHE W TIOBEJEHUE B MOJUKYIHTYPHOM MHpPE, TOTOBHOCTh U
CIIOCOOHOCTh BECTU JUAJIOT C APYTHUMU JIIOJbMHU, JOCTHUTATh B HEM B3aUMOTOHUMAHUs, HAXOJUTh
oO01IHe eJIu U COTPYIHUYATH JIsl UX JOCTH)KCHUS;

- JI7 HaBBIKM COTpPYIHUYECTBA CO CBEPCTHUKAMH, JE€THbMH MIIAJIIIETO BO3pacTa, B3POCIBIMHU B
o0pa3oBaTeNbHON, OOIIECTBEHHO NOJE3HOH, y4eOHO-HCCIIe0BATENIbCKOM, MPOEKTHOW M JpYrux
BHJIaX JCSATEIBHOCTH;

- JI8 HpaBCTBEHHOE CO3HAHUE U TOBEJCHHE HAa OCHOBE YCBOEHUS OOIIEYEeTOBEUYECKHX
IIEHHOCTEH;

- JI9 rotoBHOCTH M CIMOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCJIE CaMOOOPAa30BaHHIO, HA
MPOTSKEHUH BCEW KU3HHU; CO3HATEIbHOE OTHOILIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
yCTIeNTHOM MpodeccnoHaNbHOM U 00IIECTBEHHON AESITeTbHOCTH;

- JI10 scTeTnueckoe OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHU;

- JI11 npuHsATHE M pealn3alyio IEHHOCTEH 370pOBOTO M Oe3omacHoro oOpasa >KW3HH,
MOTPEOHOCTH B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03I0POBUTEIHHON
NEeSATEeTLHOCTHIO, HEMPHUSATHE BPEAHBIX IPUBBIUCK: KYPEHHUSI, YITOTPEOICHUS ATKOTOJIs, HAPKOTHKOB;

- JI12 ~ OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEGHHWE K (U3UUECKOMY U
MICUXOJOTMYECKOMY 3/J0pOBbI0, KaK COOCTBEHHOMY, TaK M JPYruX JIOJeil, yYMEHHE OKa3bIBaTh
MIEPBYIO ITOMOIIb;

- JI13 oco3nanHbIi BeIOOp Oymymiei nmpodeccuy W BO3MOXXHOCTEH pean3aliid COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIICHHE K MPOGECCHOHATHHON AEATeIbHOCTH KaK BO3MOXKHOCTH y4YacTHsI B
pEIIeHUY JIMYHBIX, 00IECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX TIPOOJIEM;

- JI14chopmMupoBaHHOCTH JKOJOTUYECKOTO MBIIUICHUS, MMOHUMAaHHUS BIUSHHUS COIHAIBHO-
SKOHOMMYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHON CpeJibl; MPUOOPETEHHE OIbITa
9KOJIOTO-HAMPABICHHON JEATENbHOCTH;

-JI15 OTBETCTBEHHOE OTHOUIEHHE K CO3/IaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO MPUHATHSI



I[IEHHOCTEH CEMENHOMN KU3HU.

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHHS YU€OHOM TUCIMITIIMHBI OTPAXKAIOT:

- M1 ymeHHe CaMOCTOSTENBHO ONPEAEHATh LENH ACATEIbHOCTH W COCTABIIATH IUIAHBI
JESITEIbHOCTH; CAMOCTOSITENIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESATEIBHOCTD;
HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI U1 IOCTHIKEHUS IIOCTABJICHHBIX LEICH M peanus3aluu
TUTAHOB JIETEILHOCTH; BEIOUPATD YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIHAX;

- M2 ymeHue NpOAYKTHMBHO OOLIATbCS M B3aMMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATH TMO3UIMH JAPYIMX YYaCTHHKOB JAEATEIBHOCTH, 3(P(PEKTUBHO pa3penaTh
KOH()JIUKTHI,

- M3 BiageHue HaBbIKAMHU I[103HABATEIbHOM, YUe€OHO-HCCIEIOBATEIIbCKOW M MPOEKTHOM
JESITeTbHOCTH, HABBIKAMH pa3pelieHHsl MPo0JieM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIILHOMY
IIOMCKY METOJIOB PELICHMS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOIOB IIO3HAHMS,

- M4 roToBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHON HH(OPMALUOHHO-TIO3HABATEIHHON
NesITeNbHOCTH, BJIQJICHUE HABBIKAMU IOJIY4YEHHUS HEOOXOAMMOH MH(pOpMaLuu U3 ciloBapeill pasHbIX
THUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH()OPMAINH, KPUTUYECKH OIICHUBATh
MHTEPIPETUPOBATH UH(POPMALIUIO, TOIY4aEMYIO U3 PA3JIUYHbIX HCTOUHUKOB;

- M5 yMeHue HCIob30BaTh CPpeACTBa MHPOPMALMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTUI
(nanee - MKT) B pemieHHH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3allMOHHBIX 3a1ad C
coOmoieHreM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30TMacHOCTH, TMTHEHBI, PecypcocOepexeHuHs,
IIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011aCHOCTH;

- M6 ymenue onpeaensaTh Ha3HaYeHNE U (QYHKIIMH PA3INYHBIX COUATBHBIX HHCTHTYTOB;

- M7 ymeHHe caMOCTOSTENBHO OLICHUBATh U IPUHUMATh PELICHUS, ONIPEAEIISIIOIINE CTPATETUIO
MIOBE/ICHHUS, C YIETOM I'PaX/1aHCKUX U HPAaBCTBEHHBIX IEHHOCTEH;

- M8 BnageHue SA3bIKOBBIMHU CPEICTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTrb CBOIO
TOUYKY 3pEHUS], UCII0JIb30BATh aJICKBATHBIE A3BIKOBBIE CPE/ICTBA;

- MO BnaseHue HaBbIKAMH I103HABATENbHOW pe(IEKCHMM Kak OCO3HAHHS COBEPILAEMbIX
JNEHUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJNbTATOB U OCHOBAHWI, IPaHUL] CBOETO 3HAHUS U
HE3HAHUs1, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPENCTB UX TOCTHKEHUS.

IIpenmeTHble pe3yJbTaThl 0CBOCHHUS Y4eOHOM AUCHUILIMHBI OTPAXKAKOT:

- [IP1chopMupoBaHHOCTH MPEACTABICHUNA O MaTeMaTHKe KaK 4YacTH MUPOBOM KyJIbTYpHI U O
MECTe MaTeMaTUKH B COBPEMEHHOW LIMBUIIN3AIMH, O CIIOCO0AaX OMUCAHUS HA MATEMaTUYECKOM S3bIKE
SIBJICHUI PEaJIbHOTO MUPA;

- [1IP2copmupoBaHHOCTD MPEACTABIEHUN O MAaTEMATUYECKUX MOHSTHUAX KaK O BaKHEUIIUX
MaTEMaTHYECKUX MOJEIIAX, MO3BOJISIOIIMX OINUCHIBATH M HM3ydaThb pa3HbIE MPOLECCHl U SIBJICHUS;
MTOHMMaHHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO IMOCTPOSHUSI MATEMaTUYECKUX TEOPUH;

- [IP3 BiageHue MeToJaMH JOKa3aTeNbCTB U aITOPUTMOB PEIICHUS; YMEHUE UX NTPUMEHSITD,
MIPOBOAUTH JTOKA3aTEeIbHbBIE PACCYKIACHUS B XOJI€ PELLIEHUS 3ajay;

- [IP4 BnageHuMe cTaHAAPTHBIMHM NPUEMAMM PELICHMS] PAlMOHAIBHBIX U UPPALMOHAJIbHBIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YypaBHEHUIl M HEPaBEHCTB, MX CHCTEM;
HCIIOJIb30BaHNE T'OTOBBIX KOMIBIOTEPHBIX NPOTrPaMM, B TOM YHCIE Ul IOUCKA MYTH PELICHUS U
WUTIOCTPAINK PEIIeHNs YPaBHEHUN U HEPaBEHCTB;

-[IP5S chopmupoBaHHOCTH TNpeACTaBICHUH 00 OCHOBHBIX MOHATHUAX, HAEIX U MeToJax
MaTeMaTHYeCKOro aHaJIN3a,

- [IP6 BnaneHne OCHOBHBIMU MOHATUSIMH O IUIOCKUX U IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTh YMEHHMsI pPACIIO3HAaBAaTh Ha uepTekax,
MOJIENIIX U B peaJbHOM MHpPE TeoMeTpHuecKue (Urypbl; MpPUMEHEHHE W3YYEHHBIX CBOMCTB
reoMeTpuyeckux Guryp u Gopmyia A pelieHrs FeOMETPUYECKHUX 3aJad U 33134 C MPaKTHUYECKUM
COJIEP/KAHUEM;

- TIP7chopmupoBaHHOCTH MpPENCTaBICHMM O Tpoleccax U SBIEHUSAX, HMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTSX B peajbHOM MHpPE, 00 OCHOBHBIX
MOHATHUSIX DJIEMEHTAPHOM TEOPUH BEPOSITHOCTEHM; YMEHMH HaXOAWTh M OLIEHMBATh BEPOSTHOCTH
HACTYIUICHUs] COOBITHM B MPOCTEHINNX NPAKTHUECKUX CUTYaIUsIX U OCHOBHBIE XapaKTEPUCTHKH
CIIyYaHBIX BEJIMYMH;



- [IP8 BnameHue HaBBIKAMHM HCIIOJIB30BAHMUSI TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM IpHU
pelIeHuy 3a/1ay;

- [TP9 nyst ciienbiX v CIabOBUIAIIIMX 00YUJaAIOIIUXCS:

- OBJIQJICHUWE TMpaBWJIAMHU 3allMCH MaTeMaTHYecKHuX (OpPMYJI U CIEUUATBHBIX 3HAKOB
penbedHO-TOUeYHOM cucTeMbl 0003HaueHui JI. bpaits

- OBJIQZICHUE TAKTHIIHLHO-OCA3ATEIBbHBIM CIOCOOOM 00CIEeTIOBaHUS U BOCIPUATHUS PElbe(HBIX
M300paKeHUI MPeMETOB, KOHTYPHBIX U300paKEHUI reOMEeTpUIecKiX (GUryp U Jpyroe;

- HaJu4Yhe YMEHHUS BBIIOJHATh TCOMETPUUYECKHE IMOCTPOCHUSI C TOMOUIBI0 LHUPKYIS U
JTUHENKU, 4uTaTh penbedHble IpadUKH 3JIEMEHTapHbIX (QYHKIMA HAa KOOPAWHATHOW IIOCKOCTH,
MPUMEHATHh  CIICUaJbHBIC TpucrocoOneHuss i penbedHoro uepuenus  ("padremen",
"[lIxonpHUK");

- OBJIaJICHHE OCHOBHBIM (DYHKIIMOHAJIOM MIPOrPaMMbl HEBU3YaJIbHOTO JAOCTYIA K HHPOpPMAIUH
Ha KpaHe MEePCOHAILHOIO KOMIBIOTEPA, YMEHUE HCIIOJIb30BaTh MEPCOHATBHBIE TH(PIOTEXHUYECKIE
cpeacTBa MHPOPMAIIMOHHO-KOMMYHUKALMOHHOTO JOCTYIIA CIETBIMU 00yYatoIMMUCS;

- [IP10 nst 0Oy4aronuxcs ¢ HapyIEHUSIMHA OTIOPHO-/IBUTATEILHOTO amapara:

- OBJIAJICHUE CIEHUAIbHBIMU KOMIIBIOTEPHBIMH CpPEICTBAMHU MPEACTABICHUS U aHAJIM3a
JaHHBIX M YMEHHME HCIIOJIb30BaTh IE€PCOHAIbHBIE CPEICTBA JOCTYNAa C YYETOM JBUIATEIbHBIX,
pedeIBUTaTeIbHBIX U CEHCOPHBIX HAPYIICHHUIA;

- HaJIM4ME€ YMEHHUS HCI0JIb30BaTh IEPCOHAIBHBIE CPEACTBA JOCTYIIA.



4, TemaTuyecknii nJjian u copep:kanue ydeoHoi nucuunannsl [171.01. Matematuka

HaumeHoBaHue Conep:xaHue yueOHOr0o MaTepHuasia, IPaAKTHYECKHe 3aHATUS 00yYaIOIMXCS O0BeM yacoB YpoBeHb
pa3/ieJioB M TeM OCBOCHM
1 2 3 4
Paznen 1.PazButHne noHATHSA O YHCJIE
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJa:
Cucrema Omnpenenenue LeablX U palliOHAIbHbIX, IeHCTBUTENbHBIX Yncell. OnpeneneHue MoayJis YUCIa. 1
peiicTBuTeNbHBIX | 1 | [IpuOmmkeHHOE 3HAUCHHE YHCIIA U OLEHKA €0 MOTrPEIHOCTH. AOCOMIOTHAS U OTHOCUTENbHAS 2
yHceJ HOTPENIHOCTH.
IIpakTHyecKue 3aHATHA: 2
1 Apudmernueckue onepanuy Haa JeHCTBUTEIFHBIMU YUCIIaMU. AOGCOTIOTHAS M OTHOCUTEIbHAS 2
HOTPENIHOCTH.
Tema 1.2. Coaep:xaHue yueOHOro MaTepuaJia
Kommniexcusble KommekcHble uncina. Pa3nnynbie popMbl 3a1ucl KOMIUIEKCHOTO YHCia, €ro reoMeTpruiecKas 2 2
yHciaa 1 | uaTEpHIpeTanus ¥ ero MOAYINb. J|eHCTBHS HaJ KOMIUIEKCHBIMU YHCIIaMH, 33JaHHBIMU B
anredpandeckou popme.
IIpakTHyeckue 3aHATHA: 2
1 3anuch KOMIUIEKCHBIX YUCENl B pa3auuHbIX Gopmax. JlelicTBUS HaJl KOMIUIEKCHBIMU YHCIIAMU, 2
3aJlaHHBIMU B airedpanyeckoil popme.
Pa3nea 2.CTeneHn, KOPpHH, JOrapu@msbl
Tema 2.1. Coaepxkanue yueOHOIro MaTepuaJa
Kopens n-oit Onpenenenre KOpHs N-0i CTENEHU U €ro CBOWCTB. BpIuncieHne KOpHs HaTypaJlbHOM CTENEeHU 1
CTENeHu 1 | u3 uncna. [IpeoO6pazoBaHue uppalMOHAIbHBIX BhIpaXKeHUH. Bbrancnenue KopHs 13 2
KOMIUIEKCHOTO YHCIIA..
IIpakTHYecKHe 3aHATHA
1 | [Ipeobpa3oBanre UppalMOHATBHBIX BBIPAXKEHUH. 2 2
Tema 2.2. Coaepxkanue yueOHOro MaTepuaa
Crenensn ¢ Onpenenenre CTENEHN ¢ PallMOHAIBHBIM ITOKa3aTeNeM U ee CBOMCTB. OrpeieneHne CTeNeH! C 2
AefCTBUTENBHBIM | 1 | neficTBUTENBHBIMU TIOKA3aTEIIMU U €€ CBOUCTB. [IpeoOpazoBaHue CTENIEHHBIX BBIPAXKEHUH, 2
nokasareJjieMm WCTIOJB3Ysl CBOWCTBA CTETICHH.
2 | IIpeoOpa3oBaHue CTENEHHBIX BBIPAKEHUH, UCTIONb3Ysl CBOMCTBA CTENEHU 2
IIpakTHYecKHe 3aHATHA
1 | Ipeo6pasoBanue BEIpaXKEHHIl, CONEPKAIMX CTCNEHH 2 2,3
Tema 2.3. Coaeprxanue yueOHOro MaTepuaia




Jlorapudm u ero | 1 | Jlorapudwm u ero cBoiicta. JlorapupmupoBanue 1 NoTEHIMPOBAHNE BHIPAKEHUH.
CBOIiCTBA 2 | IIpeoOpa3oBanue gorapupMHUUECKUX BBIPAKESHUH 2
3 | [Ipumenenue cBOMCTB Jorapudma.
IIpakTHyecKkue 3aHATHA
1 ‘ [TpeobpazoBanue morapuPMUIECKUX BhIpOKEHUN (MHTEPAKTHBHOE 3aHATHE) 23
Paznen 3.1IpsiMble U JIOCKOCTH B IPOCTPAHCTBE '
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJa
IHHapanneabHocTh . U3yuenue akcuom crepeomeTpun. Jloka3zaTenbCTBO CIEICTBUIM akcuoM. B3anmHoe
B IpocTpaHcTBe | 1 | pacnosioxkeHue ABYX NPAMBIX B IpocTpaHcTBe. ONpeneneHne napauiebHbIX U 2
MEePIEeHIUKYISAPHBIX MPSMBIX
2 | BanMHoOe pacnoyiokeHre MPsSIMON U INIOCKOCTH. B3anMHOe pacnonokeHne IMI0CKOCTEH.
IIpakTHyeckue 3aHITHSA 2,3
1 | B3anMHOe pacnonokeHue npsMon 1 IJIOCKOCTH M B3aMMHOE PACIOJI0KEHHE INIOCKOCTEN.
Tema 3.2. Coaep:xanue y4eOHOIro MaTepHuaJia
IepnenaukyaspH 1 Omnpenenenue npsiMOd, MEPHEHAUKYISIPHON MmiockocTu. Onpenenenre neprneHIuKynspa u
OCTh B HAKJIOHHOM. J[0Ka3aTeNbCTBO TEOPEMBI O TPEX NEPIEHIUKYIISIpax
NPOCTPAHCTBE 9 Omnpenenenre ¥ MOCTPOSHHUE yIia MEXAY MPSIMOU U TIOCKOCTHIO, IBYTPAHHOIO YTJIa.
OmnpeneneHre U NMPU3HAK NEPIEHIUKYISIPHOCTU ABYX IJIOCKOCTEH. 2
3 I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: apaUIeIbHbIA EPEHOC, CHMMETPHUS
OTHOCHUTEJIbHO IJIOCKOCTH.
4 | TapannenbHoe MpoeKTUpoBaHue. M300paxkeHne NpocTpaHCTBEHHbIX GUTYp
IIpakTHyeckue 3aHATHA 2,3
1 | MepnenankynspHOCTS IPAMBIX ¥ IEPIEHUKYISPHOCT NPSAMOM H IIOCKOCTH.
Pasnen 4 KoopanHaThl M BEKTOPHI
Tema 4.1 Coaep:xaHue yueOHOro MaTepuaJia
BexTopsl B 1 Omnpenenenne BEKTOpa, MOIYJs BeKTOpa. PaBeHCTBO BEKTOpOB. Cll0KEHHE BEKTOPOB.
NPOCTPAHCTBE YMHOK€EHUEe BEKTOpa Ha uncio. Pa3nokeHue BeKTopa Mo HallpaBJIEHUSIM
2 Omnpenenenue yria Mexay AByMs BekTopami. [Ipoeknus BekTopa Ha ocbk. Beruncienue 2
KOOpPJMHAT BEKTOpa, CKAJIIPHOTO MPOU3BEIECHNE BEKTOPOB.
3 | Ucnonp3oBaHKe BEKTOPOB IPU PEHICHUH MaTeMaTHUYeCKUX M MPHUKJIAIHBIX 3a7a4.
IIpakTHyeckue 3aHATHSA 2,3
1 | [leiicTBust Hax BeKTOpaMHU M HAXOXKICHHE YITIa MEX/y BEKTOPAMIL.
Tema Coaeprxkanue yueOHOIro MaTepuaJia
4. 2TIpsimoyroJibHa | 1 ‘ . BBezienne npsiMoyrosibHOM (J€KapTOBOM) cucTeMbl KOOPAMHAT B MpocTpaHcTBe. Pasnoxenue 2




sl cucTeMa BEKTOpa 110 KOOPIAUHATHBIM BeKTOpaM .BBeneHne GopMysbl pacCTOSTHUS MEXY JBYMs TOUKaMH.
KOOpIMHAT B BriBoJ1 ypaBHeHUi chepbl, MIOCKOCTH U MPSIMOH.
NPOCTPAHCTBE 2 | Vcnonp3oBaHue KOOPAMHAT U BEKTOPOB MPHU PEHICHUH MaTEeMaTHUYECKUX M MPUKJIAJHBIX 3a]1a4.
IpakTHYecKHe 3aHsITHSI 2,3
1 Koopaunatsel Bektopa. JyinHa BekTopa. [elictBusa Haa BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB
2 | CocraBiieHne ypaBHEHUHN c(hephl, MIOCKOCTH, MPSIMON
3 | Ucnonp3oBaHue KOOPIMHAT IPU PELIEHUU MaTEMAaTHYECKUX U IPUKIIAJHBIX 33134
Pa3nes 5.0CHOBBI TPUTOHOMETPHH.
Tema 5.1. Copep:kaHue y4eOHOIro MaTepuaa
Tpuronomerpuue 1 Pagnannoe uzmepenue ayr u yriioB. COOTHOIIEHUS MEXKITY TPUTOHOMETPHUECKUMH (DYHKITHSIMA
ckue QyHKIHUH. OJIHOTO apTyMEHTA.
9 [leproAMYHOCTH, YETHOCTh M HEYETHOCTh TPUTOHOMETpUYECKUX (pyHKUUN. TeopeMbl cioxeHus.
DopMyJibl IPUBENCHUS. 2
3 | I'paduku 1 cBOICTBa TPUTOHOMETPUYECKUX U OOPATHBIX TPUTOHOMETPUIECKHUX (PYHKIUH.
4 [IpeoOpa3oBanue Npou3BeICHUS TPUTOHOMETPUYECKUX (QYHKIUI B CyMMY U Pa3HOCTb U
Ha000pOT
IIpakTHyeckue 3aHATHA 2,3
1 Beruucnienue 3HaueHUH TPUTOHOMETPUYECKUX (PYHKIUI OHOTO apryMeHTa [0 3HAYEHUIO OJTHON
13 HUX.
5 [Tpumenenue ¢popmy:n npuseeHus. TpuroHoMerpudeckrue GyHKIUU IBOHHOTO U TOJIOBUHHOTO
apryMeHTa (MHTepaKTHUBHOE 3aHATHE)
Tema 5.2. Coaepxanue yueOHOIro MaTepuaJa
Tpuronomerpuye | 1 | CiocoOb! penieHus: pOCTEUINX TPUTOHOMETPUUECKUX YPABHEHHH. 2
CKHe ypaBHeHMs M | 2 | PenieHue npocTelinX TPUrOHOMETPUYECKUX YPABHEHUH PUBOIUMBIX K KBAJPATHBIM.
HEePaBEHCTBA. IIpakTnyeckue 3aHATHSA 2,3
1 Pemenue npocteldmmx TPUrOHOMETPUYECKUX YPAaBHEHUH U PELLIEHUE TPUTOHOMETPHUUECKHUX
ypaBHEHMH ¢ BBIOOPOM KOpHEH Ha MPOMEXKYTKE.
2 | Penrenne TpUTOHOMETPHUYECKUX YPAaBHEHNUH TPUBOJIUMBIX K KBaJIPATHBIM.
Pa3nes 6.PyHKIIUH, MX CBOICTBA H TPaUKH.
Tema 6.1. Conep:kaHue y4eOHOIro MaTepuaa
DyHKIUH, UX 1 | ®dynknus, ee cBoiicTBa U rpaduk. 2
CBONCTBA M 2 | Haxoxxnerne o0acT onpeaeneHns U ooactu 3HaueHni. MccnenoBanne QyHKIMIA.
rpauku. IpakTHyecKue 3aHATHS 2,3




1 \ Pemenue 3amad mo reme « OyHKIUH, UX CBOMCTBA U Tpadukn» (MHTEPAKTHBHOE 3aHSITHE) 2
Tema 6.2. Coaeprxanue yueOHOIro MaTepuaJa
Crenennas, 1 | Crenennas u nokaszatenbHasi QyHKIUH. 1
nokasarejabHasi, | 2 | Jlorapupmuueckas pynxius. O6paTHas QyHKIHS 2 2
Jorapudmudecka | 3 | [IpeoOpazoBanus rpa@uKoB YHKIHUINA. 2
U IlpakTHYecKkne 3aHATHS 2,3
Tpuronometrpu4ec | 1 | [Toctpoenue rpadukoB GyHKIIHIA
Kasi QyHKIHH. o | Ioctpoenne rpadgukoB GyHKIMIA MyTeM NpeodpasoBaHus rpahuKOB STEMCHTAPHBIX (DYHKIHI.
Paspnen 7.YpaBHeHUs M HEPaBeHCTBA.
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia
YpaBHeHus u 1 [TonsiTue o paBHOCUIILHOCTH ypaBHEeHU. JIunelinbie ypaBHeHus. [[poOHO-paioHanbHbIe 2
HEPaBeHCTBA. yYpaBHEHUSL.
2 | CucteMbl TMHEHHBIX YPaBHEHUH C OJTHUM U JABYMSI HEU3BECTHBIM. 2
3 | JIunelinwie HepaBeHCTBA. J[pOOHO-paIIMOHAILHBIC HEPABCHCTBA. 2 2
4 | IlpocTeiinye 3ajauu JIMHEMHOTO IPOrpaMMHUPOBAHHUS C IByMsl IEPEMEHHBIMHU. 2
5 KBagparusle ypaBHeHMs. bukBagparusle ypaBHeHUs. KBanpaTHbele HepaBeHCTBA. JIMHEHBIE 2
ypaBHEHHMs], COJIepKalllie 3HaK a0CONIOTHON BETMYNHBI.
6 | CMemnanHbIe CHCTEMBl HEPABEHCTB. 2
IIpakTuyeckue 3alaHus
1 | UppanmonanbHble ypaBHEHUs U UPPALlMOHAIbHBIE HEPABEHCTRA. 2
2 | Iloka3zarenpHbBIE YpaBHEHUS U JIOTApUPMHUUECKIE YpPaBHEHUSI. 2
3 | [loka3zaTenbHble U JOrapu(pMHUUECKUE HEPABEHCTBA U CMEIIaHHBIE CUCTEMbI YPaBHEHUIA. 2
Paszpnen 8.Hauyajia MaTeMaTH4€eCKOro aHAJIN3A. 2,3
Tema 8.1. Coaepxkanue y4eOHOro MaTepuaa
IIpenen 1 | Tlpenen mocnenoBarenbHocTH. CBOMCTBA Mpeena. 2 5
nociaenoBarebHo | 2 | IIpenen ¢pynkunu. CrnocoObl BEIYUCICHHS TPEEIIOB. 3aMeyaTelbHble TPeIebl.
cru. Ilpenen IIpakTHyeckHe 3aHATHSA
(l)yHKIII/II/I. 1 | Beruncienue IIpEICIIOB IIOCJIEA0BATEIILHOCTEN 2
2 | HenpepbIBHOCTH (pyHKIMH. BpIuncieHre 0IHOCTOPOHHUX MPEEIIOB. 2 2,3
3 | Beruncrenue 3amevateabHBIX MTPEIEIIOB 2
Tema 8.2. Coaepxanue yueOHOro MaTepuaJia
IIpousBoanasn 1 | «HenpepsiBHocTh pynkuuu. Ilponssoanas. Ee reomerpudeckuii u pusmdeckuii CMbICI» 5
¢pyHknun. 2 | @opmyisl quddepeHipoBanus Beruncnenre npon3BoIHON CI0KHOM (DYHKIMH. . 2




IIpakTnyeckune 3aHATHS

1 | Beruncnenue npon3BOJHONYN BRIYUCICHUE TPOU3BOAHON CIOKHON ()YHKITUH. 2
2 | ®usnueckue U reoMeTprUUeCcKUe MPHIIOKEHHsI IPOU3BOAHOM. 2
Tema 8.3. Coaepsxanue y4eOHOro MaTepHaja 2,3
Hccnenopanue 1 WHTepBasibl MOHOTOHHOCTH (QYHKIMU. DKcTpeMyM (pyHKIuK. HanpaBienue BBITYKIOCTH 2 5
GyHKUuMu npu rpaduka GyHKINH.
MOMOIIH 2 | Touku nepern6a AcuMnToThl rpaduka QyHKIUN
npou3BOIHOU. | [IpakTHYeCKHe 3aHATHS 2
1 | UccnenoBanus (yHKIMNA U TIOCTPOCHUE TPA(YUKOB C MOMOIIBIO TPOU3BOIHBIX. 2
2 | 3ajauu Ha OThICKaHME HAHMOOJBIINX ¥ HAMMEHBIINX BEJIUYUH. 2 2,3
Tema 8.4. Coaep:xaHue y4eOHOro MaTepuaJa
ITepBooGpa3nasim | 1 | [lepBooOpasnas u unterpain. arerpupoBanue QyHKIMiA. 2 2
HHTErpas. 2 | OnpeneneHHbIi HHTErpaj. Beraucienue mionam KpUuBOJIMHEHHON Tpareu.
IIpakTnyeckue 3aHATHSA
1 | HenocpencTBeHHOE HHTErpHpOBaHHE(MHTEPAKTHBHOE 3AHATHE) 2
Paszzen 9.'eomeTpruecKne TeJla M X OBEPXHOCTH. 2,3
Tema 9.1. Coaep:xanue y4eOHOIro MaTepHuaJia
MHOrorpaHHUKH. 1 DneMeHTbl MHOTOrpaHHUKa. Bupl MHOrorpanHuKoB. [IpaBuibHble MHOrOrpanHuku. [Ipusma. 2
[Tapamnenenunen. Ky6. 9
2 | [Tupamuya. [paBuibHas nmupamuga. Y ceueHHas nupamuaa. Terpasap.
Tema 9.2. Coaep:xaHue yueOHOro MaTepuaJia
Tena n Tena u noBepxnoctu Bpamenus. Humuaap.Konyc.Coepa. Ilap. 2
NMOBEPXHOCTH 1 2
BpallleHHUsl.
Tema 9.3. Coaepixanue yueOHOro MaTepuaJa
H3mepenns B 1 O06wem. UnTerpanbHas popmyna oobema. [Tnomany noBepxHocTel reoMeTpUYECKHX Tedl. 2 2
reoMeTpHH. [Tonobue Ten
ITpomekyTOUHAS aTTECTALMS 10
Bcero 144

Jl71s1 XapaKTepUCTUKN YPOBHSI OCBOEHHS y4€OHOI0 MaTepuaa UCTIOIb3YIOTCS CIIEAYIONINe 0003HAYCHUS:

1. — 03HaKOMUTENBHEIN (y3HaBaHUE paHee M3yYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoAyKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKI[HH HIIH MO PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITENILHOE BBITIOJHEHHUE JCSTEIbHOCTH, PElIeHHEe IPOOIEMHBIX 3a/1a4)




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Pe3ynbrartel OCBOEHHMS AMCLMIIIMHBI JOCTUTAIOTCS 3a CYET HCIHOJB30BAHHA B IpOIECCEe
00y4YeHHsI COBPEMEHHBIX MHCTPYMEHTAIBHBIX CPEJICTB: JICKIHH C NPUMEHEHHEM MYJIbTHMEIHIHBIX
TEXHOJIOTUH, COBPEMEHHOT'0 IIPOrPaMMHOI0 M allapaTHOro 00ecreyeHusl.

[Tpu npoBeieHUN 3aHATHI HCIIONB3YIOTCS AKTUBHBIC M HHTEPAKTUBHBIE (POPMBI

010]0)

[TpakTrueckue 3aHATHS
MeTtonasl

Pazbop koHkperHOU cuTyauun (pabora B Tema 2.3. Jlorapidw
MaJbIX rpyImmnax)

Pa3bop koHKpeTHOM cuTyauuu (MO3roBOM
mTypM)

Pa3bop konkpeTtHoil curyanuu (padora B
MaJbIX TPYIax)

Tema 5.1.Tpuronomerpuyeckue QyHKIHH.

Tema 6.1. ®yHkuMH, UX CBOICTBA U rpadUKU

Pa3bop koHKpeTHOW cuTyanuu (MO3TOBOU

ITYPM) Tema 7.4. [lepBooOpa3Has U HHTETpaj

6. TpeGoBanusi K MUHNMAJbLHOMY MaTepPUAIbHO-TeXHUYECKOMY 00ecre4eH U0

3aHATUSA 10 Y4eOHOH TUCIUILIMHE IPOBOIUTCS B yueOHOM KaOuHeTe

OcHaeHue: yueOHass mebenb, JOCKa, MYIbTUMEAUUHBIA TPOSKTOP, MPOSKIIMOHHBINA IKpPaH,
NePCOHAJIbHBIN KOMIIBIOTEP, YEPTEIKHBIE IPUHAITIEKHOCTH, TAOIULIBI; MOJEIN T'€OMETPUYECKUX TEJl.

7. Y4yeOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnevyeHre TUCUHMILIUHBI.

OcHoBHas1 IUTepaTypa

boromonos, H. B. Martemaruka : yaeOHUK AJ1s1 CpeiHEro npodeccuoHanbHOro oopa3zoBanus /
H. B. boromonos, Il. . Camoitnenko. — 5-e u3z., nepepad. u mon. — Mocksa : M3gaTenbcTBo
HOpaiir, 2020. — 401 c¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07878-7. —
Tekcr : anextponnsiit / OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/449006

I'puropres C. I'. MaTtemaTHka : y4eOHUK Ul CTYX. YUpexkAeHui cpen. npod. odpazoBanus /
C.T. I'puropses, C. B. UBonruna ; mox pen. B. A. I'yceBa. — 14e u3n., crep. — M. : UznaTensckuii
neHtp «Axkagemus», 2019. — 416 c¢. — Pexum jgocryma :  http:/www.academia-
moscow.ru/reader/?id=370174

Jlono/THUTeIbHAS JIUTepaTypa

boromonos, H. B. T'eomerpus : yuebHOe mocoOue [isi cCpeaHero npodeccrnoHalIbHOTO
obpazoBanust / H. B. boromonoB. — Mocksa : M3parensctBo FOpaiit, 2020. — 108 c. —
(ITpoeccronansnoe obpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : snexrponnsiii // ObC
FOpaiiT [caiit]. — URL: https://urait.ru/bcode/449038

boromonog, H. B. Marematuka. 3agauu ¢ pemerusimu B 2 4. Yacts 1 : yueOHOE mocodue 1is

cpenHero npodeccuoHanbHoro obpazoanus / H. B. BoromonoB. — 2-e u3n., ucop. U Jom. —
Mockga : UznatensctBo FOpaiit, 2020. — 439 c¢. — (IIpodeccrnonansaoe odpazoBanue). — ISBN
978-5-534-09108-3. — Tekcr : onekrponsbii // OBC [IOpaiir [caiit]. — URL:

https://urait.ru/bcode/449007
boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusMu B 2 4. YacTp 2 : yueOHOe nmocodue /s

cpemHero npodeccroHanbHOro obpazoBanus / H. B. BoromonoB. — 2-¢ u3m., ucop. ¥ JOM. —
Mocksa : U3narensctBo FOpaiit, 2020. — 320 c. — (IIpodeccronansnoe odpazoBanue). — ISBN
978-5-534-09135-9. — Tekcr : omekrponnbii // OBC Opaitr [caiit]. — URL:

https://urait.ru/bcode/449036
Maremartuka: anreOpa, Havyajla MaTEMaTHYECKOTO aHajau3a, TeoMeTpus: cO. ydel.- MeEToI.
Matepuanos ia cnenuanbHocTeil: 09.02.03 «IIporpammupoBaHue B KOMIBIOTEPHBIX CHUCTEMAax»,



09.02.01 «KommboTepHBIE CHCTEMBI U KOMIUTIEKCHI», 27.02.06 «KoHTposb pabOThl H3MEPUTEIBHBIX
npubopoB», 13.02.11 «TexHuueckass dKciulyatanus © OOCIY)XKHBAaHUE DJCKTPUUYECKOTO H
AJIEKTPOMEXaHHUecKoro obopymoBanus», 18.02.01 ;AHaimUTHYECKHI  KOHTPOJIb  KayecTBa
XUMuYecKux coeauHeHui», 21.02.13 «'eonoruyeckas cbeMka, IOMCKUA U pa3BeaKa MECTOPOKICHUN
MOJIE3HBIX HCKOMaeMbix», 29.02.04 «KoHCTpyupoBaHUE, MOJCIUPOBAHUE M TEXHOJOTHUS IMIBEUHBIX
uznenuity, 38.02.01 «OxoHomuKa 1 OyxranTepckuit yuer (mo orpacisim)y, 38.02.03 «Onepaunonnas
nesaTenbHoCTh B Joructukey, 40.02.01 «IIpaBo um opraHu3anys COLUMAIBLHOTO OOCCIICUCHHSD,
43.02.10 «Typuszm», 54.02.01 «/Iuzaiin (mo orpacisam)», 10.02.04 «Obecnieuenne nHGOPMALMOHHON
0€30IacCHOCTH TEICKOMMYHHKAaIIMOHHBIX cuctem»/ AMIY, ®CIIO; cocr. JI. H. JlumanoBa. —
bnarosemenck:  M3a-eo Amyp. roc. yH-ta, 2018.- 40 c¢. Pexum  goctyna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/10067.pdf

Ilepeyens nporpaMMHOro odecrnevyeHust

Onepanuonnas cucreMa MS Windows 7 SP3 - DreamSpark Premium Electronic Software Delivery
Renewal mo norosopy - Cybnu-nien3unonnsiii joroeop Ne Tr000074357/KHB 17 ot 01 mapta 2016
roja,

8. KOHTpOoJIb U OlleHKA Pe3yJIbTATOB OCBOCHHS TN CLHMIIJIMHbBI

KoHTponk © OIleHKa pe3yJIbTaTOB OCBOCHHS YYCOHOW JUCIUIUIMHBI OCYIIECTBIISCTCS
mpernojaBaTelieM B MPOLECCe MPOBEACHUS TEOPETHYECKHX U TMPAKTUYECKUX 3aHATHH, a TaKxke
BBITIOJIHEHUS OO YYAIOIIMMHUCS PA3IUYHBIX 3aJaHUH.

®opMbI M METOIbI KOHTPOJISI
U OLIEHKH pe3yJIbTaToB
o0yueHust

PesyabTaThl 00yueHus

- TIP1cdopmMupoBaHHOCTH TPEICTABICHUNA O MaTEMaTHKE Kak
4acTH MHMPOBOM KyJbTypbl M O MECTE€ MAaTeMAaTHKU B
COBPEMEHHOW LMBWIM3ALMU, O crnocobax omnucanus Ha | [Ipaktudeckas padora
MaTEMaTHYECKOM SI3bIKE SIBJICHUM PEaIbHOTO MHUPA;

- [1P2copmupoBaHHOCTD MpPEACTABICHUI O MaTeMaTHYECKHX
MOHATHSX KaK O BaXHEHIIMX MaTEMaTHYECKUX MOJENAX, | Y CTHBIM OIpocC
MTO3BOJIIIOIIMX ONUCHIBATh M H3y4aTb pas3HbIC IPOLECCHl H
SBJICHUS;  TIOHUMAaHUE  BO3MOYKHOCTH  aKCHOMAaTHYECKOTO
IIOCTPOEHHUSI MATEMATUYECKUX TEOPHUH;

- IIP3  BnajmeHne MeTOAAMH J[10Ka3aTEIbCTB W aJIrOPUTMOB
peuIeHus; yMEHUE MX NPUMEHATh, IIPOBOJIUTH JOKA3aTEIbHbIE
pacCyKJIeHHs B XOJ€ pELIEHUs 3a/1a4;

- IIP4 BnageHue CTaHAApPTHBIMH TpUEMaMH  pEILEHUs
paloHaIbHBIX " UppalMOHAIIBHBIX, [IOKAa3aTeIbHBIX,
CTENIEHHBIX, TPUTOHOMETPUYECKNX YPAaBHEHUN U HEPABEHCTB, UX
CHCTEM; MCIIOJIb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpamM, B
TOM YHCJIE JUJISl TOMCKA ITyTH PEIICHUS U WILTIOCTPALUN PELICHUS
YPaBHEHUI U HEPABEHCTB;

-[IP5 copmMupoBaHHOCTH NpPEACTaBICHUNH 00 OCHOBHBIX
MOHATHSIX, UAEAX U METO/IaX MaTEMaTUYECKOTO aHaIN3a;

- JIP6 BnameHWe OCHOBHBIMH IOHATUSAMHM O IIJIOCKUX H
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, MX OCHOBHBIX
CBOMcTBax; CGOPMUPOBAHHOCTH YMEHHS paclo3HaBaThb Ha
4yeprekax, MOJENIAX U B PEAIbHOM MHUPE TIE€OMETPUUECKHUE
Gburypsl; HpUMEHEHUE H3YYEHHBIX CBONCTB TI€OMETPHUYECKUX
¢buryp u hopmyn Ui pelieHus TeOMETPUUYECKUX 3a7a4 U 3a7a4y
C IPAKTUYECKHUM COJEPIKAHUEM;

- TIP7chopMHpOBaHHOCTh MPEJICTaBIEHUN O TMpoleccax |




SIBJICHUSAX, HMEIOIIUX BEPOSITHOCTHBIN XapaxTep, o
CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHUpe, 00
OCHOBHBIX TIOHATHSAX DSJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH;
YMEHUN HAXOJUTb U OIEHUBATH BEPOATHOCTU HACTYIUICHUS
COOBITUH B MPOCTEHIITNX MPAKTHUYECKUX CHUTYAIUsX U OCHOBHBIC
XapaKTEPUCTUKU CITy4yalHbBIX BEJIMYUH;

- TIP8 BimameHwe HaBBIKAMH HCIIOJB30BAHUS  T'OTOBBIX
KOMITBIOTEPHBIX TPOTPaMM MpH PEIICHUU 33]1a4;

- [IP9 nys ciienbIX ¥ CIabOBUASAIIMX 00YYaIOIIUXCS:

- OBJIQJICHHWE TPABWJIAMHU 3alHUCH MaTEeMATHYECKUX (GOopMyn U

CIICIHATBHBIX 3HAaKOB  pelbeHO-TOUYCUHON CHCTEMBI
o6o3nauenwii JI. bpaiiss
- OBJIaJICHHE TaKTUJIbHO-0CS3aTEIbHBIM Crocooom

oOClieZIoBaHUsI W  BOCHPHUATHS  pelIbePHBIX HM300paKeHUI
IIPEIMETOB, KOHTYPHBIX M300paKeHUH IeOMEeTpUUYecKuX (uryp
1 Apyroec;

- HQJINYME YMEHHs BBINOJIHATH I€OMETPUYECKHE MOCTPOCHUS C
MIOMOIIBI0 IUPKYISE M JUHEWKH, YUTaTh peibedHble rpaduku
JIEMEHTAapHbIX (YHKIMH Ha KOOPAMHATHOM  IJIOCKOCTH,
MPUMEHSTh CIEUUANBHBIE TPHUCIIOCOONICHUS ISl penbeHOro
yepuenus ("padremen", "lIkoapHuK");

- OBJAJEHHE OCHOBHBIM  (YHKIMOHAJIOM  IPOrPaMMBI
HEBU3YaJbHOIO  JOCTYyHa K HMHQOpPMaLuM Ha  IKpaHe
[IEPCOHAIBHOIO KOMIIBIOTEPA, yMEHUE UCIIOJIb30BaTh
NepCOHAJbHbIE TU(IOTEXHUUECKUE CPEACTBa MH(DOPMALMOHHO-
KOMMYHMKAIIMOHHOT'O JIOCTYIIA CJIENIBIMU 00YyYaroIMMHUCS;

(nn. 9 BBenen Ilpukazom Munobpnayku Poccun ot 31.12.2015
N 1578)

- TIP10 pmns  oOywaromuxcss ¢ HapyIIGHUSIMH  OTIOPHO-
JIBUTATEIbHOTO arapara:

- OBJAJIeHUE CHEIHATbHBIMU KOMIIBIOTEPHBIMU CpPEICTBAMU
IIPEICTABICHUS] U aHaIW3a JAHHBIX M YMEHHME HCII0JIb30BATh
MEpCOHANbHBIE CPEACTBA JOCTyNa C Y4Y€TOM JBUTaTEIbHbIX,
peYeBUTATENbHBIX U CECHCOPHBIX HApYIICHUI;

- HaJIM4yue YMEHHUS WCIIONb30BaTh NEPCOHAIBHBIE CpEJICTBA
noctyna. (nm. 10 BBeaen Ilpukazom Munobpnayku Poccun ot
31.12.2015 N 1578)

IIpomexxyTouHast arrecranus Ox3ameH 1 u 2 cemectp

[T/1.01. Matematuka u3y4aercs Ha IPOTSHKEHUH 1 1 2 ceMecTpoB.
Urorosoii ornenkoit o I1J[.01. Marematuka cautarh OIEHKY 3a 2 — Oi ceMecTp

IIpumepHBIii NepedYeHb BONPOCOB K IK3aMeHYy
1cemecTp

1.OnpeneneHue MeNbIX U palliOHATBHBIX, JEHCTBUTEIBHBIX YHCE.

2. Ompenenenre Moayis yucia. [lpubnrmkeHHbIe BHIYUCICHUS

3.0npeneneHue KOMIUIEKCHOTO 4ucia. CIOXKEHHE, YMHOXEHHUE W JICJICHHUE KOMIUIEKCHBIX
YHUCEL.

4.0OnpeneneHre KOPHS N-0il CTENEHW U €r0 CBOMCTRBA.

5.Beruncnenne KopHsT HaTypalbHOU cTeneHu u3 yucina. [IpeoOpa3zoBaHue wppanroHaIbHBIX
BBIPA)KCHU.



6.0mnpeneneHue CTENEHW € palMOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTB. OnpeneneHue
CTENEHU C ICUCTBUTEIBHBIMU IMOKA3aTEISIMU U €€ CBOMCTB.

7.11peobpazoBaHme CTETICHHBIX BRIPAXKEHHM, UCIIOIb3Ysl CBOMCTBA CTEIICHH

6.0Onpexnenenue norapudma, TECITUYHOTO M HATYPAJIBHOTO Jiorapudma.

7.3anuch OCHOBHOTO Jorapupmuyeckoro ToxjaecTBa. llepexoq K HOBOMY OCHOBAaHHIO.
8.ITpeoOpaszoBanue orapu(PMUUECKUX BBIPAKEHUH C ITOMOIIBIO CBOMCTB JIoTapugma

9.Axcrombl crepeoMeTpur. JoKa3aTelnbCTBO CIEACTBUA AKCHOM.

10.B3auMHOe pacrosokeHue JByX NPpSAMBIX B mpocTpaHcTBe. OmnpejesieHne napamielbHbIX
MPSMBIX U M10ckocTel. [Ipu3Haku napaiiebHOCTH MPSMBIX, IPSMOM U TNIOCKOCTH, MJIOCKOCTEH.

11. Onpenenenne  NEPHECHIAUKYISIPHBIX NpsAMBIX UM IWIocKoctel.  [lpu3naku
MEePIEHIUKYISIPHOCTH MPSAMBIX, IPSMOM U TNIOCKOCTH, TIIOCKOCTEH.

12. B3anmMHOe pacnoyio’)keHue NpsIMOW U IUIOCKOCTH. B3auMHOE pacnoniokeHre II0CKOCTel

13. Onpenenenue npsMoi, MepneHIUKYISIpHON TuIocKocTU. OnpeiesieHue nepneHuKyispa
1 HaKJIOHHOM. Jloka3aTesNbcTBO TEOPEMBI O TPEX MepIHeHANKYIApax.

14. Onpenenenue U MOCTPOEHUE yriaa MEXAY IPSMOM U INIOCKOCTHIO, IBYTPAHHOI'O YIJIA.

Onpenenenye 1 MPU3HAK TMEPHEHAUKYISIPHOCTH JBYX IJIOCKOCTEH

15. Onpenenenue BeKTOpa, MOAyJsl BeKTopa. PaBeHCTBO BEKTOPOB.

16.CnoxxeHue BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4Hclo. PasnokeHue BeKTopa IIo
HaIpaBJICHUSM.

17. Onpenenenue yria MexIy AByMs BekTopamu. lIpoekius BekTopa Ha och. Berumcnenue
KOOPJMHAT BEKTOPA, CKAIIPHOTO MTPOU3BE/ICHNE BEKTOPOB.

18. BBeneHue mnpSAMOYroipHON (JAEKapTOBOM) CHCTEMbl KOOpPAMHAT B MPOCTPAHCTBE.
Paznosxenne BekTOopa o KOOPAMHATHBIM BEKTOPAM.

19.3agaun B KOOpAMHATAX: KOOPAMHATHI BEKTOpPA, KOOPAMHATHI CEpeAMHBI OTpE3Ka, JIHMHA
BEKTOpaA.

20.PaccTosiHue MeX 1y IBYyMSI TOUKaMU YPAaBHEHUHN TIOCKOCTU U MPSIMOI

IIpuMepHbIii IepedyeHb BONPOCOB K IK3aMeHY
2 cemecTp

1.Onpenenenue Gpynkunu. CriocoOsl 3a1aHust QYHKIUH (IPUMEPHI).

2.Ilepeuncnauts cBoiicTBa (pyHKIMU. JlaTh ompeneneHue OOJIACTH OIpeleNeHuss U 00JacTu
3HaYeHUHN QYHKIHHU.

3.ITpoMeKyTKM MOHOTOHHOCTH (DYHKITHH.

4.YeTHOCTh M HEUETHOCTh QyHKIMH. [leprogudHoCTb.

5.Crenennas ¢yHkums. Bupn, cBoiictBa M rpaduk creneHHOH (GYHKIMUM HpU YETHOM
HaTypaJIbHOM TTOKa3aTesie CTENeHN 2N U NP HEYETHOM HaTypaJIbHOM IOKa3aTese cTerneHn 2n-1.

6.Crenennas QyHkuus. Bua, cBolicTBa M rpaduk cTeneHHON (yHKIMM NpH IOKa3arese
creneHu (- 2n) u npu mokaszaresne crenenu (-(2n-1)).

7.CrenenHas ¢yHkuus. Bun, cBoiicTBa U rpaduk cTeneHHON (QyHKIUH NP MOJT0KHUTEIBHOM
JECTBUTEILHOM HEIIETIOM ITOKa3aTelie CTETNIeHH U MPH OTPUIATEIFHOM JICHCTBUTEIBHOM HEIEIIOM
MoKa3aTesie CTeNeHH.

8.ITokazarenbHast pyHKIIHS, €€ CBOWCTBA U rpaduK.

9 Jlorapudmuueckast pyHKIH, €€ CBOHCTBA U rpaduK.

10.06parHas GyHKITHSA.

11.IToctpoenue rpadukoB ¢pynkuuit Buaa y = f(x - b) u y = f(x + b) myrem npeobpazoBanus
rpadukoB QpyHkuuii Buga y = f(x) (pacckasarb Ha mpHUMepax).

12.IToctpoenue rpagukoB GyHkIui Buga y = f(x) + m myrem npeobpa3zoBanusi rpadukos
¢bynakuii Buaa y = f(x) (pacckazarh Ha NpUMEPAX).

13.IToctpoenue rpadukoB Gpynkuuii Buga y = f( - x) u y = - f(x) nmyrem npeobpazoBanus
rpadukoB Qynkuuii Buga y = f(x) (pacckasarb Ha IpHUMepax).

14.IToctpoenue rpaduxoB ¢pynkumii Buga y = f(kx) u y = kf(x) myrem npeoOpa3oBanus
rpadukoB Qynkuuii Buga y = f(x) (pacckasaTh Ha IpHUMepax).



15.IToctpoenue rpadukoB ¢pynkuuii Buaa y = | f(x) | m y=1(|x|) myrem nmpeobpa3oBaHus
rpadukoB QpyHKIMH Buga y = f(x) (paccka3zaTh Ha mpuMepax).

16.AHamu3 OCHOBHBIX TPHUEMOB  PEIICHUS YpaBHEHUW (paszlioKEHHE HAa MHOXKHUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, ITOJICTAHOBKA, TpahuyecKuii METON) .

17.Pemenue palMOHAIbHBIX YPaBHEHUH.

18.Pemienre uppalroHaaIbHbIX YpaBHEHUH.

19.Pemenue nokasateibHbIX YpPaBHEHUH.

20.Pemenue norapu(MUYECKIX ypaBHEHUH.

21.AHanu3 OCHOBHBIX IMPHUEMOB pELICHUS HEPAaBEHCTB. PelieHne HEpPaBEeHCTB METOJIOM
HUHTEPBAJIOB.

22 Vlcrionb30BaHUE CBOMCTB M rpaukoB (YyHKUIUH MPU pEIIEHUH YPAaBHEHH W HEPaBEHCTB.
23.M300paxeHne Ha KOOPJAWHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUM YpaBHEHHUW W HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

24.PemieHre ypaBHEHUW M HEPABEHCTB C JBYMS HEU3BECTHBIMH, CHCTEM YypaBHEHUU M
HEPABEHCTB.

25.Pemenue paiioOHaJIbHBIX HEPABEHCTB.

26.Pemnienue uppaimoHabHBIX HEPABEHCTB

27.Perienue nokazareiabHbIX HEPABEHCTB.

28.Pemenne norapuMUIECKUX HEPABESHCTB.

29.0npeneneHue OCHOBHBIX TMOHSTHA KOMOMHATOPUKH: IEPECTAaHOBKH, COYETaHUS,
pa3MenieHus.

30.bunoma HpioroHa. AHanu3 CBOICTB OMHOMHUHANBHBIX KO3 GUIUEHTOB. TpeyroabHUK
[Tackains

31.0npenenenue coObITUS, BEPOATHOCTU COObITHS. ClIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.

32.IlpencraBnenue NaHHBIX (TAOMUIBI, AUArPaMMBbI, TpaQUKH), TeHepabHAsT COBOKYITHOCTb,
BBIOOpKA, cpeiHee apuMeTHIecKoe, MeIuaHa.

33.0mpezenieHne MHOTOTpAaHHMKAa M €r0  OCHOBHBIX 3jeMeHToB. Kiaccuduxanus
MHOTOTPaHHUKOB (BBIMYKJIbIE, IPSMBIE, TPABUIIBHBIE).

34.0npenenenue W TMOCTPOCHHE NPSIMONM W HAKIOHHOM MPHU3MBI, NPABUIBHOM MPHU3MBI,
napajuienenumnena, Kyoa.

35.0npenenenre 1 MOCTPOCHUE MUPAMUbI, IPABUIBLHON MUpPaMUIbl YCEUEHHON MUpPaMUIbI,
TeTpadpa.

36.Cummerpun B KyOe, B mapajuiesenunesae, B npusMme u nupamune. [loctpoeHue cedyeHus
Ky0a, MPU3MBbI U TUPAMHU/IBI.

37.IlpaBunbHbIE MHOTOTPAHHUKH (TETpasdap, KyO, OKTadAp, TOJAEKAdIP U UKOCAIIP).

38. OnpeneneHue UWIMHAPA, €r0 OCHOBHBIX 3J€MEHTOB. IlocTpoeHMe pa3BEPTKH, OCEBBIX
CEYECHMI U CEUYECHUM, NTapaJlyIeIbHbIE OCHOBAHHUIO.

39.0mnpenenenne KOHyca, YCEYEHHOIO KOHYCa, MX OCHOBHBIX 3yieMeHTOB. Iloctpoenue
pa3BEepPTKHU, OCEBBIX CEYEHHUM U CEUEeHUH, TapaslieIbHble OCHOBAHUIO.

40.0Onpenenenue mapa u chepsl. Iloctpoenne ux ceuenuid. IlocTpoeHue kacaTenbHOU
TIJIOCKOCTH K cdepe.

41 .OmpeneneHue MociaeI0BaTEeIbHOCTH. XapaKTepUCTHKa CHOCOOOB 3aJaHUs M CBOMCTB
YHCIIOBBIX TMOCTen0BaTebHOCTeH. OnpeneneHe mpejena nocjieoBaTeIbHOCTH.

42.CymecTBOoBaHHE  NIpelena  MOHOTOHHOW  OTPaHMYEHHOM  IOCIIEOBATEIbHOCTH.
CyMMHupoBaHuE IOCHEA0BATENBHOCTEN. Bbrruncnenue CYMMBI OeckOHEeYHO yObIBarowIeit
rE€OMETPUUECKON MPOTPECCUHN.

43 .Ilpenen pyHKIMH B TOUKE U HA OECKOHEYHOCTH, HETIPEPHIBHOCTD (DYHKIIUU.

Brruucnenue npenena ¢pyHkuuu. PackpeiTue HeonpeaeaeHHOCTEH.

44 .11epBblii 1 BTOPOU 3aMedaTEeIbHbIE TPEIEIIbI.

Omnpenenenue Mporu3BOIHON DYHKIINHU, €€ TEOMETPHUSCKUNA U PU3NIECKUI CMBICIL.

45.1IpaBuna u dopmynsl  auddepeHIUpoBaHUsS OCHOBHBIX JJIEMEHTAPHBIX (DYHKITUH.
Brruncnenue npon3BoaHON (YHKITHH.

46.Bpruncnenue npou3BoAHON 00paTHOM (PYHKUIMU U KOMIIO3ULIMU (DYHKIUH.



BriBo1 ypaBHEHUS KacaTeIbHOM.

46.I1puzHak Bo3pactanus (yObIBaHUS) (QYHKIIMU

48.Kputndeckue ToOUKH PyHKITUH, MAKCHUMYMBl 1 MUHUMYMBI.

49.HauOonbIiee 1 HaUMEHbIIIee 3HaYCHUE (PYHKIIUU

50.Ilpumenenre TPOU3BOAHOW K HCCIASAOBAHUIO (YHKIMA M TOCTPOSHUIO T'padUKOB.
Haxoxxnenue ckopocTu Jutst Iporecca, 3alaHHoro (opMysioi u rpaduKkoMm.

51.0mnpenenenue nepBooOpa3HOM, HEOTIPEICIECHHOTO | ONPEACIICHHOI0 HHTErpaa.

52.]lpuMeHeHue OIpeNeIeHHOI0 HHTerpaja s HaXO)KJIEHUS IUIOIAAu KPHUBOJIMHEWHOMN
tpanenuu. Popmyna Herorona—JleiioHuA.

53.Ilpumenenue nHTerpayia B GU3MKe U TEOMETPHH.

N3mepenue oobema uryp. 3anucy HHTErpanbHol GopMyIIbl oObema.

54 .Bpruucnenue o0bema Ky0a, MpsSIMOYTOJIBLHOTO Mapaljiesienuiea, IPU3Mbl, HIUINHIPA.

55.Beruncienue obbema nupaMuipl, KOHyca, Iapa.

56.BprunciieHre III01anel MoBepXHOCTel MUINHAPA U KOHYCa, IO chepbl



