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1. HACHOPT PABOYEW MPOI'PAMMBI YUYEBHOW JUCIIUITIJINHBI
OVY .04 MaTtemaTuka

1.1. ObsacTh npuMeHeHHs pado4eil MporpaMMbl
Pabouas mporpamma y4eOHON AUCLMILIAHBI SBISIETCS YAaCThIO IPOrPAMMBbI IOJATOTOBKHU
crneunanuctoB cpeanero 3BeHa (panee — [IIICC3) B cootBerctBUM ¢ GI'OC CIIO 1o
CHEUUAIbHOCTH 13.02.11 TEXHUYECKAA OKCIUTYATALUA 15
OBCIIYXNUBAHUE OJIEKTPUYECKOI'O U DSJEKTPOMEXAHUWYECKOI'O
OBOPYJIOBAHUA (11O OTPACJISAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
YueOHas TucHUIUIMHA BXOAUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:
N3yueHne AUCUUIUIMHBI HaMpaBjieHO Ha (OPMUPOBAHUE OOUIUX KOMIIETEHIIUM,

BKJTIOUAIOIIMX B c€0d CIOCOOHOCTH:

B pesyabrare u3ydenus y4eOHoW aucuuiuiuabl OY/1.04 Marematuka
00y4YarIuics 10/KeH 00/121aTh 00IIMMHU KOMIIETEHIIMSIMH

OK 02. OcymecTBisiTb MOHUCK, aHaIW3 W HHTEPIpETAU0 HHGOpMAaIHH,
HE0OX0IUMOM JUISI BBITOJTHEHUS 3a/1a4 Mpo(dheCcCUOHATBHOM JeATEeIbHOCTH,

OK 03. IlnanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPO(HECCUOHATHLHOE U
JUYHOCTHOE PA3BUTHUE;

OK 06. [IposiBIIATH rpaxaaHCKO-MATPUOTUYECKYIO MO3ULINIO0, TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHNE HA OCHOBE TPAJAMIIMOHHBIX 00IIIeUeI0BEUECKUX IIEHHOCTEH

OK 09. Vcnonb3oBarh MH(POpPMAIMOHHBIE TEXHOJOTUU B MPOGECCHOHATBHON
NEATEIIBHOCTH.

B pe3ynbrate ocBOEHUS Y4eOHOU AUCHUILIMHBI O0YUYAIOMIMICS TOKEH JOCTHYh
CJIeIYIOILUE PE3YJIbTATHI:

JINYHOCTHBIE!

— c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTeMaTHUKE KaK YHHBEPCaJIbHOM
SA3bIKE HAyKH, CPEJICTBE MOJIECIMPOBAHUS SIBJIEHUW M MPOILECCOB, HUIESIX M METOAaX
MaTeMaTHKH;

— MOHMMAaHWE 3HAYMMOCTH MaTEMAaTHUKHU ISl HAyYHO-TEXHHYECKOTO IMporpecca,
c(hOPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE KaK K YacTH OOIIeYeIOBEYECKON
KyJbTYpbl uepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHSI MATEMaTUKH, JBOJIOLUEH
MaTeMaTHUYECKUX HJICH;

— pa3BUTHE JIOTMYECKOI'O MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIIUICHUS] HA YPOBHE, HEOOXOIUMOM JIJIst
Oynyiieid mnpopecCHOHAIBHON AESTENbHOCTH, A MPOJOJDKEHUS O00pa3oBaHUs U
caM0o00pa30BaHuS;

— OBJIaJICHUE MaTEeMAaTUYECKUMH 3HAHUSIMU M YMEHUSMH, HEOOXOJAUMBIMHU B
MOBCEIHEBHOM >KU3HU, JIJII OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYUHBIX IUCIMIUIMH U
JUCHUIUIMH Npo(ecCUOHATBHOTO IIUKIA, JJIA MOTy4YeHus: 00pa3oBaHusl B 00JaCTsIX, HE
TpeOYIOMUX YIITYyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



— FOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE CaMOOO0pa30BaHUIO,
Ha TPOTSHKEHUM BCEHM OJKU3HM;, CO3HATEIIBHOE OTHOUIEHHWE K HEIPEPBIBHOMY
o0pa3oBaHMIO KaK YCJIOBHMIO YCHEIIHOM NpPOPECCHOHANBHOM M  OOIIECTBEHHOU
NEeATEINbHOCTH;

— T'OTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOM U OTBETCTBEHHOU
NEeATEINbHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYIHMUYECTBY CO CBEPCTHUKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIEI0BATENbCKON, IPOSKTHON H
JIPYTUX BUJIAX JACSITEIbHOCTH;

— OTHOIIIEHUE K MPO(PECCHOHATBHOMN JIEATEIHHOCTH KaK BO3MOYKHOCTU Y4YacTHsI B
pELIEHUH JINYHBIX, OOIECTBEHHBIX, FOCYAAaPCTBEHHBIX, OOIEHAIMOHAIBHBIX MPOOIIEM;

MeTanpeIMeTHbIe:

— YMEHHUE CaMOCTOSTEIbHO OMNPENENATh LENNU ACSITEIBHOCTH U COCTAaBJISATh
IUIaHBl ~ JEATEIBHOCTH;  CAMOCTOSITEIBHO  OCYIIECTBIIATb, KOHTPOJHMPOBAaTb U
KOPPEKTUPOBATH JEATEIbHOCTD;

- UCII0JIB30BaTh BCE BO3MOKHBIE PECYpPCHI IS JOCTUIKEHHUS NOCTABICHHBIX
LHejaeldl M peanu3alMM IUIAHOB JESTENbHOCTH; BBIOMpATh YCIEIIHbIE CTPAaTErMU B
Pa3IMYHBIX CUTYALMSIX;

- YMEHUE TMPOJYKTUBHO OOINATHCSI M B3aMMOJEHCTBOBATH B MPOLECCE
COBMECTHOM JACATENBHOCTH, YUUTHIBATh MO3ULMU IPYTUX YYACTHUKOB JIESTEIBHOCTH,
3¢ (deKTUBHO pa3pemaTb KOH(PIUKTHI,

- BJA/ICHUE HaBbIKaMU [103HABATEJIbHOU, Y4e€OHO-MCCIEI0BATENbCKOW H
IPOEKTHOM NIE€ATEIbHOCTH, HAaBBIKAMHU pAa3pelieHUs MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEJIbHOMY TOHMCKY METOJIOB pEUIECHUs MPAKTHYECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METO/I0B [MO3HAHHUS,

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTENIbHOM WH(OPMAIIMOHHO-
MO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHUE OPHUEHTHUPOBATHCS B Pa3IMUYHBIX
UCTOYHMKAX  MHPOpManuM, KPUTHUECKM  OLEHUBATh U  MHTEPIPETUPOBATH
MHGOpPMAaIUIO, TOTYYAEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

- BJIAJICHUE SI3bIKOBBIMU CPEICTBAMH: YMEHHUE SICHO, JOTUYHO W TOYHO
u3JjlaraTb CBOK TOYKY 3pPEHMsI, MCIOJIb30BATHh AJICKBATHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HABBIKAMHM [IO3HABATEIIbHOM pe(eKCUM KaK OCO3HAHMSI COBEPIIAEMbIX
JNEWCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHW, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATEJNIbHBIX 33/1a4 U CPEJICTB ISl X JOCTHXKECHHUS;

— LEJIeYCTPEMIICHHOCTD B MOMCKAaxX U T[PUHATHUM  PEIICHUH,
CO00pa3UTEIbHOCTh M HWHTYULHSA, PA3BUTOCTh IMPOCTPAHCTBEHHBIX NPEICTaBICHUN;
CIIOCOOHOCTH BOCIIPUHUMATH KPAacOTy M TapMOHHUIO MUPA;

npeaMeTHbIE!

— c(OpPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHPOBOMU
KyJbTYphl U MECTE€ MaTeMaTHKU B COBPEMEHHOHN LMBWJIM3AIMH, CIOCO0aX OMHCAHMS
SBJICHUM peaIbHOr0 MUPA Ha MATEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA O MATEMATHUYECKUX TOHATHSAX Kak
BOKHEHUIINX MAaTEMAaTHYECKUX MOJEIIAX, MO3BOJSIONIMX OMKUCHIBATH U M3y4YaTh Pa3HbIE



MPOLECChl W SBJIEHUS; IMOHMMAHHE BO3MOXHOCTH AKCMOMATHYECKOTO IMOCTPOCHUS
MaTeMaTH4YE€CKUX TEOPHIL;

— BJAJCHHE METOJIaMHU JO0Ka3aTeIbCTB M AJTOPUTMOB pEIICHUA, YMEHUE HX
MPUMEHATH, IPOBOAUTD 10KA3aTEIbHBIE PACCYKACHUS B XO€ PEIICHUS 3a/1a4;

— BJAQJCHHME CTaHJAPTHBIMU IpUEMaMM  PEIICHUS  PAMOHAIBHBIX U
UPpalMOHAIBHBIX, MOKA3aTEIbHbIX, CTCNEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUU U
HEPABEHCTB, UX CHCTEM; HCIOJIb30BAaHHWE T'OTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
YUCJIIE I MIOUCKA yTH PEUICHUS U WIUTIOCTPALUN PEIICHUS YPAaBHEHUN U HEPABEHCTB;

— c(hopMuPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOTO
aHaJM3a U X CBOWMCTBAaX, BIAJICHUEC YMECHHEM XapaKTepU30BaTh MOBEACHUE (PYHKITHA,
WCMOJIb30BAaHUE TMOJYYEHHBIX 3HAHWW [UJI1 OINHCAHWS W aHAIW3a PEATbHBIX
3aBUCHUMOCTECH;

— BJAJCHHE OCHOBHBIMM TOHATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX
reoMeTpUYeCKNX (Urypax, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH yMEHUS
pacrio3HaBaTh reoMeTprUYecKre (GUTYpPhl Ha YepTekax, MOJICIIX U B PEAIbHOM MHPE;
IIPUMEHECHUE HM3YYCHHBIX CBOMCTB T€OMETpHUECKUX GUryp U HOpMyN s peIIeHUs
F€OMETPUYECKUX 3a7a4 U 3a]1a4 C IMIPAKTUYECKUM COACPKAHUEM;

— c(OpMHUPOBAHHOCTh MPEACTABICHUM O IMPOIECCaX U SBJICHHUSAX, HMEIOIINX
BEPOSITHOCTHBIM XapakTep, CTATUCTHYECKHUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE,
OCHOBHBIX TOHATHUAX DSJIEMEHTAPHOM TEOPUM BEPOSATHOCTEW; YMEHHUM HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITHMI B MPOCTEUIINX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITYYaHHBIX BEJIMYNH;

— BJIQJICHUE HABBIKAMH HMCITOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPHU
pellIeHny 3a1a4.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbI Y4eOHOH THCHMIIJIMHBI:
MakcumanbHOU yueOHOM Harpy3ku oOyuatomierocs: 258 Jac, B TOM 4uCIIe:
00s13aTeTbHON ayTMTOPHOU yueOHOI Harpy3ku oOydaromerocs 234 Jaca.



2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUILINHBI

2.1. O0beM yueOHO JTUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 258
KOHCYJIbTAIIUH 12
IIPOMEXYTOUHAs aTTECTALIUS 12
O6s13aTeJibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 234
B TOM YHCIIE:

JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 20

[IpomMexxyTouHas arrecranus B BUJIE:
| cemecTp - aK3aMeH
Il cemecTp - sK3amMeH




2.2 TemaTn4yeckui JIAH U cofep:kanue ydyeOHoi qucuuniauasl OY 1.04 MatemaTuka

HaumenoBanue Conep:kanue y4eOHOIr0o MaTepHuaJia, JadopaTopHble U MPAKTHYECKHe O6bem yacoB YpoBeHb Koani
pa3/iesioB M TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
BBeaenne Coaep:xanue yue0HOro MaTepHaJia 2
MaremaTika B  HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOU JesTenbHOCTH. Llenmum u 3amaum u3ydeHus
MaTemaTtuku npu ocsoenuu npodeccuit CI10 u cnennansHocreit CI1O.
Pa3nen 1. AJITEBPA 112 OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
yHciIe Ilenble U palMOHAIbLHBIE YUCTIA. 2 1,2
[TpuOn>KeHHbIe BHIYMCICHUS. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 24
KopHun, crenenn n CreneHu ¢ AeHCTBUTENLHBIMU MTOKa3aTesiMu. CBOMCTBA CTENEHH C 2 1,2
Jorapugmsl JIeCTBUTENIbHBIM IOKA3aTEJIEM.
CreneHu ¢ paliMoHaJIbHBIMU NTOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HaTypanbHOH cTENEHM U3 YMCIA U UX CBOMCTBA. 2 1,2
[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
NIOKa3aTeJIbHBIX BBIPAKEHUH.
Jlorapudm. Jlorapudm uucina. OcHOBHOE JorapruMUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIe U HATYpalbHBIE TOTAPU(MBI.
[TpaBuiia geiictBuii ¢ norapudmamu. Ilepexo K HOBOMY OCHOBAHHUIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel 2 1,2
Paspurtue nonstus o uncne. Kopuu, crenenu u jorapu@mel.
Tema 1.3. Conep:kanue y4eOHOT0 MaTepHuaJia 8
DYHKIHUHU, UX Oynkiuu. OO6nacTh onpeneneHuss M MHOXKECTBO 3HAueHUH; Trpaduk 2 1,2
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CBOliCTBa M rpapuku

¢yHkuuu, nocTtpoeHue rpaduKoB (DYHKIMHA, 3alaHHBIX pPa3TUYHBIMU
Croco0amH.

CsoiicTBa GyHKIUY. MOHOTOHHOCTbD, YETHOCTb, HCYCTHOCTb, 2 1,2
OTPaHUYEHHOCTb, TEPUOANYHOCTD. [IpoMexkyTKkU Bo3pacTaHusi U yObIBaHUS,
HanOoJpIlIee W HAMMEHBIIEE 3HAYCHUS, TOUKU IKCTpemyMa. [ 'paduyeckas
WMHTEPIIpETALNS.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B peaJbHBIX IMPOLECCaX H 2 1,2
aprneHusix. Apudmernyeckue omnepanuu Han  GyHkiusMu.  CroxxHas
bynkuus (komnosunus). [loHsTHE 0 HENMPEPHIBHOCTH (DYHKITHH.
O6patubie pynkuuu. O06nacTh onpenesaeHuss U 00JacTh 3HAYCHU 00PaTHOM 2 1,2
¢ynkunu. I'paduk oOpaTHOl HyHKIHM.
Tema 1.4. Coaep:xxanue yue0HOro MaTepHaJia 18
OcHOBBI Panunannas mepa yrna. BpamatenbHoe JBUKEHUE. 2 1,2
TPHUTOHOMETPHH. CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIA. 2 1,2
OcHoBHbIE MOHATHS 3HaKM, YUCJIOBbIC 3HAUCHUS U CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIHH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmynbl npuBeieHUs. MeKCceCCHOHHAs aTTECTalMsL. 2 1,2
CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJI0B. DopMyIsl 2 1,2
CJIO)KEHHUSI.
CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa. 2 1,2
@Dopmyiel yiBoeHus. DOpMyITbI TOJIOBUHHOTO YTJIA. 2 1,2
IIpakTnyeckoe 3ansaTue Ne 2 1,2
OcHOBHBIE TIOHATHS TPUTOHOMETpHH. OCHOBHBIE TPUTOHOMETPUIECKHE
ToxkaecTBa. Pemenue 3agau
Tema 1.5. Conep:xanue yueOHOro MaTepuaJia 10
IIpeodpa3oBanus [TpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (PYHKIMI B TPOU3BEICHHUE. 2 1,2
npocTeimux [TpeoOpa3oBanue MPOU3BEICHHS TPUTOHOMETPUIECKUX QYHKIIUH B CYMMY.
TPUTOHOMETPUYECKHX | BripaxkeHne TPUTOHOMETPUUECKUX (DYHKIIMIA Yepe3 TAHTeHC TOJIOBUHHOTO 2 1,2
BBbIpaKeHU apryMeHTa.
ApKCHHYC, apKKOCHUHYC, apKTaHTreHc yucina. [Ipocreiimme 2 1,2
TPUTOHOMETPHUYECKHE YPABHEHHS.
ITpocreiiye TPUroHOMETPUUECKHNE HEPABEHCTBA. 2 1,2
IIpakTHuyeckoe 3ansitue Ne3 2 12
[TpeoOpazoBanms MPOCTEHIITUX TPUTOHOMETPHUICCKUX BhIpaKeHU. Pemenne
IIPOCTEHUIINX TPUTOHOMETPUYECKUX YPABHECHUI U HEPABEHCTB.
Tema 1.6. Coaep:xkaHue yueOHOro MaTepuaJia 10




Crenennsle, CrenenHeble, IOKa3aTenbHbIe U Iorapudmudeckue pyHkuuu. OnpenesneHus, 2 1,2
nokasarteJibHble, UX CBOMCTBA U IrpauKu.
Jorapugmudeckue 1 | Tpuronomerpuyeckue GpyHkuuu. Onpenenenus, uX CBOWCTBA U TPaUKH. 2 1,2
Tpuronomerpuyeckue | [IpeodpasoBanus rpaduxos. [lapamiensHbIil IEpeHOC, CAMMETPHS 2 1,2
(ynxkuun. OOpaTHbIE | OTHOCHTEIBHO OCEH KOOPIUHAT M CHMMETPHsI OTHOCHTEIBHO Havaia
TPUTOHOMETPHYECKHE | KOOPAMHAT, CHMMETPHS OTHOCHTEIBHO MPSIMON y = X, PACTSDKEHUE U CHKATHE
byHkuun BJIOJIb OCEM KOOPJAMHAT.
OOpaTHbIC TPUTOHOMETPHUECKHE QYHKITUN 2 1,2
IIpakTyeckoe 3ansaTue Ned 2 1,2
Uccnenosanne Gpynkuuu. [loctpoenue u npeodpazoBaHus rpapukoB
(GYHKIMI C NCIIOJIb30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xxanue yueOHOro MaTepHaJia 20
YpaBHeHuUs U YpaBHeHUs U cUCTeMBbl ypaBHeHU. HepaBeHcTBa. PaBHOCHIIBHOCTD 2 1,2
HepaBeHCTBAa ypaBHEHHIA, HEpaBEHCTB, cucTeM. OCHOBHBIC TIPUEMBI UX PEUICHHUS
(paznoxeHue Ha MHOXKHUTEJIH, BBEIEHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA,
rpadu4ecKuil MeTox).
Hcnonp3oBaHue CBOMCTB U rpadukoB (PyHKIUN MpU pelIeHUH YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 MHTEPBAJIOB.
PanyioHasibHble, MPPALMOHAIbHbBIE YPAaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI. 2 1,2
[TokazaTenbHbIC YpaBHEHUS. 2 1,2
ITokazarenbHbIE HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHHUSI. 2 1,2
TpuroHomeTpuyeCKue HEPABEHCTBA. 2 1,2
N3o00pakeHre Ha KOOPAMHATHOM IITIOCKOCTH MHOKECTBA pelIeHU 2 1,2
YpaBHEHMI U HEPABEHCTB C IByMs NEPEMEHHBIMH U UX CHCTEM.
IIpakTuyeckoe 3ansitue NeS 2 1,2
YpaBHeHUs U cucTeMBbl ypaBHEeHUN. HepaBencTBa. Vcnonbs3o0Banne CBOWCTB
U rpaduKoB QYHKIUI NPU pEeNIeHUH YPaBHEHUN U HEPABEHCTB.
IToBTOpEeHHE [ToBTOpEHME TEM: KOPHH, CTETIEHU U Jorapu@mbl. OCHOBHbIE 2 1,2
TPUTOHOMETPHUYECKHE TOXKICCTBA.
KoncyabTanun 6
[IpomexyTouHast aTTecTALMA — IK3aMeH 6
Paznen 2. HAYAJIA MATEMATHYECKOI'O AHAJIN3A 42
Tema 2.1. Copnepxxanue y4eOHOIro MaTepuaJia 4 OK 02,03,06,09
IocaenoBareabHocTH | CrocoOBI 3aMaHMs M CBOMCTBA YMCIIOBBIX IT0CiaenoBarenbaocTei. [lorsarue o 2 1,2
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npejene nocienosareabHocTy. CylliecTBOBaHUE MPEEia MOHOTOHHOM
OrPaHUYEHHON NOCIEI0BATENBHOCTH.

CymmupoBaHue nocieioBaTebHOCTeH. beckoHeuHo yObIBaromas 2 1,2
reoMeTpHUECcKas MPOrpeccusi U ee CymMma.
Tema 2.2. Coaepxxanue yueOHOIro MaTepuasa 20
IIpousBoanasn [TonsiTHE O MPOU3BOIHON (QYHKIIUHU, €€ TEOMETPUICCKUN U (PU3NICCKUI 2 1,2
CMBICIL.
[Tpou3BoIHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHHUSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUE KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
[TpousBoaubie 00paTHON QYHKIIMN ¥ KOMITO3UITUN (DYHKIIHH. 2 1,2
[Tpon3BoHast CI0KHON QYHKIIHUH. 2 1,2
Bropas npousBoaHas, €€ reoMeTpUICSCKU U (U3HYESCKUI CMBICIL. 2 1,2
HaxoxxeHne ckopocTu iist porecca, 3aanHoro (opMysion 1 rpad)ukoMm.
[TprMmeHeHre TPOU3BOJHON K UCCIIEeIOBAaHUIO (DYHKIUI U TOCTPOCHUIO 2 1,2
rpaduKoB.
[Tpumeps! UCIIONIB30BAHUS TPOU3BOIHOM JUTsI HAXOXKICHUS HAUTYYIIIETO 2 1,2
pelIeHusl B MPUKJIAIHBIX 3aa4ax.
IIpakTuyeckoe 3ansitue Ne6 2 1,2
ITocnenoBarenbHocTu. [IponsBoaHasl.
Tema 2.3. Conep:xanue yueOHOTro MaTepHaJia 18
ITepBooGpa3nas u ITepBooOpazHas 1 HHTErpal. 2 1,2
HHTerpaJj Tabauna nepBooOpa3HbIX. 2 1,2
HeonpenenenHslii MHTErpall. 4 1,2
Omnpenenennpiii uaTerpain. ®opmyna Herotona—Jleitoauna. 4 1,2
[IpumeneHne onpeneneHHOTO HHTErpajia A HaX0XKICHUsI TUIOIIA I 2 1,2
KPHBOJMHEHHOMN TpaIrenny.
[Tpumepsl puMeHeHHsI UHTerpajia B (U3UKe U TEOMETPUH. 2 1,2
IpakTHueckoe 3ausitue Ne7 2 12
ITepBoobOpaznas u unterpain. ®opmyna Herotona-Jlelbuuna.
Paznen 3.I'EOMETPUSA 64
Tema 3.1. Conep:xanue yueOHOTro MaTepuaJia 16 OK 02,03,06,09
Koopaunatel u [IpsimoyrosbHas (nexkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI Dopmyna pacCTOSHUS MEXKAY IBYMsI TOUKaMHU.
YpaBHeHus cepsl, MIOCKOCTU U MPSIMOM. 2 1,2
BexTopsl. Monyne Bektopa. PaBeHcTBO BekTOpoB. KoopauHaTsl BeKTopa. 2 1,2
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Clio:keHue BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha yucio. PaznoxeHue BEKTopa 110 HallpaBJICHUSIM. 2 1,2
Yron mexay aBymsi BekTopamu. [Ipoekiusi BeKTopa Ha OCh 2 1,2
CxajsipHO€ MPOM3BEICHUE BEKTOPOB. 2 1,2
Hcnonb30BaHne KOOPAMHAT U BEKTOPOB NPH PELICHHH MAaTeMaTHYECKUX H 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaep:xkaHue yueOHOro MaTepHaJia 22

IIpsimble 1 miI0cKoCcTH | B3anMHOe pacnosioxkeHue ABYX MPSIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBe [TapayuienbHOCTD MPSIMOM M INIOCKOCTH. [1apasienbHOCTh IIOCKOCTEHA. 2 1,2
[leprieHIUKYIAPHOCTD NPSIMON U IJIOCKOCTH. 2 1,2
[lepnenukyinsip v HaKJIOHHAs1. MeKCecCHOHHAs aTTecTallusl. 2 1,2
Yron Mexay nNpsSMON U TUIOCKOCTHIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[leprieH IUKyYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MTAPAIUICTBHBIN MIEPEHOC, 2
CUMMETpPHSI OTHOCUTENIBHO MJIOCKOCTH.
[TapannensHoe npoektupoBanue [1nomans opToroHaabHON TPOSKITNH. 2 1,2
N300paskeHre MpOCTPaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTuyeckoe 3ansitue Ne§ 2 1,2
KoopnuHnats! 1 BeKTOpbLIIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE.

Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 10

MHororpaHHuku Bepmmnsl, pedpa, rpaHu MHOrorpaiHuka. PazsepTka. MHOrorpaHHble yriibl. 2 1,2
Brinykiible MHOrorpanHuku. Teopema Oiinepa.
[Tpusma. IIpsimas u HaknoHHas npusma. [IpaBuiibHas nmpusma. 2 1,2
[Tapannenenunen. Ky6o
IInpamupa. [IpaBuibHas nupamuaa. Y ceuennas nupamuaa. Terpasap. 2 1,2
CummeTtpui B KyoOe, B mapajuiesienumese, B npuzMe u nupamujae. CedeHus 2 1,2
KyOa, MPU3MBI U TIHPAMHU/TBL.
[IpencraBieHre o NpaBUIbHBIX MHOTOIpaHHUKAX (TETpa’ip, KyO, OKTasp, 2 1,2
JIOJICKAdAP U UKOCAIIP).

Tema 3.4. Copepxanue y4eOHOIo MaTepuaJa 8

Tesia u moBepxnocru | Hunuunap. OcHoBaHue, BbIcOTa, O0OKOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2

BpallleHust pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00pa3yromas, 2 1,2

pa3BepTKa. Y CEUCHHBIN KOHYC.
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OceBble CEYEHMsI U CEUEHMS], TapaJUIeIbHbIE OCHOBAHUIO. 2 1,2
[Tap u cdepa, nx ceuenus. KacarenbHas miIocKocTh K chepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOT0 MaTepHaJia 8
HN3mepenus B O06nem u ero usmepenue. aterpanbaas popmyna oobema. opmyiibt 2 1,2
reoMeTpuM o0beMa KyOa, MPsIMOYTOJIBHOTO MapaJUIeNenuIeaa, IPU3MBbI, IMIINHApPA.
®opmynsl 00beMa nupaMubl U KoHyca. GopMyIibl TUIOIIAIU TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o6beMa 1mapa u miomaan chepsl.
[Tomobue Ten. OTHOIICHUS TUTOMIA/ICH MOBEPXHOCTEH M 00EMOB MOAOOHBIX 2 1,2
TeJ.
IIpakTuyeckoe 3ansitue Ne9 2 1,2
Muororpannuku. Tena u moBepxHoCTH BpaieHus. M3mepenus B
TeOMETPUH.
Paznea 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPHSI BEPOSITHOCTEM 20
Tema 4.1. ConepxaHue y4eOHOro MaTepuasa 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE TOHATHSA KOMOMHATOPUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYETaHusI.
3amaun Ha MOJICYET YKClia pa3MeIlleHUi, IepeCTaHOBOK, COUETaHHIA. 2 1,2
Pemenue 3a1a4 Ha mepe®op BapuaHTOB.
®opmyna 6unoma HetotoHa. CBolicTBa OMHOMUHATIBHBIX KO PHUIIUEHTOB. 2 1,2
Tpeyronpnauk [lackais.
Tema 4.2. Coaep:xanue yueOHOTro MaTepuaJia 6
DJIeMEeHTBI TeOpHH CoObITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH. 2 1,2
BepoOsSITHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTHU COOBITHH.
JluckpeTHas ciydaiiHasi BEJIMUMHA, 3aKOH ee pacnpeseneHus. Ynucinossle 2 1,2
XapaKTEPUCTUKH TUCKPETHOM CilydaiiHOW BesnunHbl. [IoHATHE O 3aK0HE
OOJIBIINX YHCEI.
Penrenune npakTHuecKux 3a7ad Ha HAXOXKJICHUE BEPOSTHOCTH COOBITUS H 2 1,2
YHCIIOBBIX XapaKTEPUCTUK AUCKPETHOMN CIy4ailHON BEITMYMHBI.
Tema 4.3. Conep:xanue yueOHOTro MaTepuaJia 8
9JIeMEeHThI [TpencraBienne qaHHBIX (TAOIUIII, TUArpaMMBbl, TpadUKH) 2 1,2
MaTeMaTH4eCKoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE apU(PMETHUUECKOE, MEaHa. 2 1,2
CTAaTHCTUKHA [TonsiTHE 0 3aJayaX MaTEMAaTUYECKOW CTATUCTUKHU. PellieHre mpakTHYEeCKUX 2 1,2
3aJa4 C IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
IIpakTuyeckoe 3ansitue Nel( 2 1,2

DneMeHThl KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH H MaTEMaTHUECKOM
CTAaTUCTUKH.
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IloBTOpEHME [ToBTOpenue Tem: OCHOBHBIE TPUTOHOMETPUUECKUE TOXKECTBA. Perenue 6 1,2 OK 02,03,06,09
yYpaBHEHHIA, CHCTEM YpaBHEHUI U HepaBeHCTB. [Ipon3BoHas,
nepBOOOpa3Hasi M HHTErpadl.

KoncyabTanumn 6

IIpomexyTOUHASI ATTECTALMA - IK3AMEH 6

HToro no gucuuijinue: 258
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

3.1. TpeOoBaHus K MHHHMAJIBHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanuzammss nporpamMmbl  TUCHUIUIMHBL TpeOyeT Haludusg Yy4eOHOro
kaOWHeTa MaTeMaTUKU U1 TPOBEIEHUS 3aHATUM  JICKIIMOHHOTO  THIIA,
MPaKTUYECKUX 3aHATUH, B TOM 4YHUCJIE€ TPYNIOBBIX, WHIUBHUIYAIbHBIX,
MUCbMEHHBIX, YCTHBIX KOHCYJbTAllUi, TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM
aTTeCTallUH.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- CIIELMAJIM3UPOBaHHAs MEOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarouXcsl);

- TOCKa y9CHHYEeCKasl.

TexHudeckue cpeacTra 00yIeHUS:

- KOMIIbIOTEp (HOYTOYK);

- MyJIbTUMEIUNHBIN MPOEKTOP, IKPaH.

YueOHo-HAIVISIIHBIE  MMOCOOHMsS:  IUIAKaThl,  y4eOHO-HArISgHBIE  TTOCOOMs,
oOecleynBaOIINe TEMAaTUYECKUE WILIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHayibl, KOMIIBIOTEPHBIC
MPE3EHTAIlUH.

KommbproTep wuMeeT J0CTyll K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHCTEMaM,
BBIXOJl B TJ00anbHYyI0 ceTb MHTEpHET, OCHAIleH JIMIIEH3UOHHBIM MPOTPAMMHBIM
obecrieueHuEM.

3.2.  YuedHO-MeTOaMYecKOe ¥ HHGpopMANUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHbIE YueOHbIe U31aHUSI
1. bammakoB, M. M. Martematuka: yuyeonuk /M.U. bammaxkos.- 2-e u3f., crep.-
M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru
2. boromomnos, H.B., Camoiinenko, I1.11. Marematuka: yue6nuk mis CITO /H.B.
boromonos, IL.M.  Camoiinenko.- M.:  HOpaiir, 2019.-  40lc.-
(ITpodheccuonanbroe 0Opa3oBanue) https://urait.ru
3. boromomnos, H.B. I[lpaktuueckue 3aganust mo marematuke. B 2-x 4. U.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 326¢.- (ITpodeccuonansHoe oOpa3zoBanue). https://urait.ru
4. boromouoB, H.B. [lpaktuueckue 3aganusi no marematuke. B 2-x u. Y.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3zz., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITpodeccuonansHoe 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpusi: y4yeOHOe mocoOMe Il  CpPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzna., ucop. u aomn. — Mocka: M3narensctBo HOpaiiT,
2020. — 280 c. — (IlpodeccuonansHoe oOpa3oBanue) https://urait.ru
JlonoJiHUTEIbHbIE Y4eOHbIe U3IaHUsl
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromono, H.B. Anrebpa u Hauana ananuza: ydeOHOe mocoOue s
cpeadero TmpodeccuoHanbHoro obpaszoBanusi/ H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonoB, H. B. Maremaruka. 3agauu ¢ pemeHusmMud B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c.— (IIpodeccuonanmbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu c¢ pemenusimu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHwms /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Maremaruka: anreOpa U Hayajla MAaTEMAaTHYECKOTO aHAaJIN3a, T€OMETPHS IS
npodeccuil ¥ cnenualbHOCTEN COoIMaIbHO-dKOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcesnl
10.. www.fcior.edu.ru (PenepanbHbiil TIEHTP HHHOPMAITHOHHO-00Pa30BaTEIIEHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Exqunas koJeKIus u¢ppoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3zoBarenbHbIi mopTan «Yueba»: « YPOKm» (WWW.
uroki. ru)
MeToauyeckue yKazaHusi Ui OOy4aloUIUXCSl 1O  OCBOEHHIO
AUCHUNITIHHBI
13. Meroaudeckue ykKazaHUs JJIsi 00YUYarOIIUXCS IO BBITTOTHECHUIO MTPAKTHUYECKUX
pabor.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb U OHLEHKA PE3YJIBTATOB OCBOEHMUSA YYEBHOH

JUCIHUIIVIMHBI

4.1. ®opMbI U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4eHH sl

DopMbI U METOAbI
KOHTPOJISl

Pe3yabTarnl 00yyeHus OLIEHKH
pe3yJabTaToB
00y4eHust

Obwue Komnemenyuu: Texymmit

OK 02. OcymiecTBasaTh MOUCK, aHAIW3 W HHTEPIPETANUI0 WH(OOpPMAIUH, | KOHTPOJIb:

HE00XO0IMMOM ISl BBITOJTHEHUS 337a4 MPO(eCCHOHANBHOM eI TeIbHOCTH; - OIIPOC YCTHBIN

OK 03. IInanupoBaTh U peaqu3oBbIBaTh cOOCTBEHHOE MpodeccnoHanbHoe U | (GpOHTATBHBIN);

JTUYHOCTHOE Pa3BUTHE; - TECTUPOBAHUE;

OK 06. IIposBiATHL rpaXk1aHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE

JIEMOHCTPUPOBATh OCO3HAHHOE TIIOBEJICHHE HAa OCHOBE TPATUIMOHHBIX | MUCHMEHHOMN

0011eueI0BeYECKUX [IEHHOCTEHH; paboThI;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MTPO(ECCHOHATLHOMN | - BBITIOJTHEHUE

JESITEIbHOCTH. MPAKTHYECKON

Ilpeomemmnoie pe3yromamul: paboTsl

- c(hOPMHUPOBAHHOCTh TMPEACTABICHUH O MaTeMaTUKE KaK 4YacTh (MHIMBHYyaIbHA

MPIpOBOfI KYJIbTYPbl U MECTC MATCMATUKHU B COBpCMeHHOﬁ IOHMBUIN3allUH,
croco0ax onucaHus SBJICHUN PCAJILHOI0 MHpa HAa MaTEMaTUICCKOM

- C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O MAaTCMaTU4YCCKUX IIOHATHUAX
KaK Ba)KHEHUIIMX MaTeMaTHYSCKHX MOJCIAX, IMO3BOJIAOIIMX OIIMCBIBATH U
HU3y4aTb PpasHbIC IMPOUCCChI W ABJICHUA, I[MOHUMAHHUEC BO3MOXHOCTH
AKCUOMATHYCCKOT'O MOCTPOCHUSA MATCMATHYCCKUX TCOpHﬁ;

- BJIAJICHUE METOJAaMHU JIOKa3aTEeIIbCTB W AJTOPUTMOB PpELICHUS,
YMEHUE HMX NPHUMEHATh, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJIE
pelIeHus 3a/1ay;

- BJIAJICHUE CTaHAAPTHBIMU IIPHUEMaMHU PELICHUs pPAlMOHAIBHBIX H
UPPALMOHAIBHBIX, IIOKa3aTEIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX
YpPAaBHEHUH W HEPABEHCTB, HMX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHUCIIE JJIA I10- UCKA IIyTH pELIECHUs U
WJUTFOCTPALIMY PELICHUS] YPABHEHUIN U HEPABEHCTB;

- C(OPMHPOBAHHOCTh  MPEJACTABICHUH 00 OCHOBHBIX IOHSTHUSAX
MaTeMaTU4eCcKoro aHailu3a M HUX CBOWCTBAaX, BIAICHUE YMEHHUEM
XapaKTepu30BaTh IMOBEACHHE (YHKIMH, MHCIOJb30BAHUE TOJYYCHHBIX
3HAHUU I ONIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMH ITOHATHUAMM O IUIOCKMX M MPOCTPAaHCTBEHHBIX
reOMEeTpUUECKUX PUTYpax, UX OCHOBHBIX CBOMCTBAX;

- c(OPMHPOBAHHOCTh YMEHHUS PAaCO3HABATh T€OMETPHUECKUE (DUTYPHI
Ha 4YepTeKax, MOJACNIAX M B pEalbHOM MHUpPE; IPUMEHEHUE H3YyYEHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmyil JUisl perieHusl TeOMEeTPUIECKIX
3a/1a4 ¥ 3aJ1a4 C IPAKTUYECKUM COJECPKAHUEM;

- cOPMUPOBAHHOCTh TNPEJCTABICHUNH O TpolLEeccax U SBICHUSX,
MMEIOIINX BEPOATHOCTHBIN XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaJbHOM MHUPE, OCHOBHBIX MOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOSTHOCTEM;
YMEHMH HaxOJIuTh M OIICHHBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUH B

s (hopma paboTHI)

[IpomexxyrouHnas
aTTecTanus B
dbopme:

1 cemecTp -
9K3aMEH

2 cemecTp -
9K3aMEH.

Meton
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTanuu -
BBITIIOJIHEHHE
3K3aMEHAIMOHHOT O
KOMIIJIEKCHOT'O
3a1aHUSA
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IPOCTEHIINX MPAKTUYECKUX CHTYalMsX M OCHOBHBIE XapaKTEPHUCTUKH
CIIy4alHBIX BEJIIMYUH;

- BJIQJICHUE HAaBbIKAMM HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIPH PEIIECHUU 3a7ad.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB /JIs MPOBeeHUs MPOMEKYTOUHOM aTTeCTAlMU
o0y4yaromuxcs Mo JHCUUILIHHE

IHoka3zaren U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
[lokaszarenn W KpPUTEPUM OLIEHUBAHWS KOMIETECHLHM, ONMMCAHHUE IIKAJ
OLICHMBAHUS CoJIepkKaTcs B MpuiioxeHuu 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KoHTposnbHbIe 3a1aHus cOiepKaATCs B IpHiioxkeHUu 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OINPEACIAOINAE IMPOLEAYyPbl OLECHUBAHUSA
3HAHMM, YMEHUH, XapaKTepU3yOIuX (OpMUPOBAHUE KOMIIETCHIIUM, COAEpKaTCA
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOM ATTECTANMHU 10 TUCHUILINHE
OV /.04 MaremaTuka

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3K3aMeH (1, 2 ceMecTpsl).

q)OHI[ OLICHOYHBIX CPCACTB COACPIKUT KOHTPOJIbHO-OLCHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema oleHHBAHMS Pe3yJIbTATOB BbINOJIHEHUS 3aJaHU I

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIUXCs OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX U MPOPECCHOHATBHBIX KOMIIETCHIUH, MPOJIEMOHCTPUPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHAa HPOBOJAUTHCS B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUIEKCHOCTH OIIEHKM — CHCTEMa OIICHHMBAaHHUS BBIIIOJIHEHUS 3aJaHui JOJDKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOCHHOCTeH NpodecCHOHAIbHOW OpHEHTAlWHd WM OPearnouYTeHUN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOSHEHUU NPOLELYpP OLEHKH 3aJaHUN MCIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbTaThl BBINOJHEHUS 3aaHUN OLIEHMBAIOTCS B COOTBETCTBUM C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

IlepeBon nsiTi OanbHOM IMIKAJIBI YUeTa Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOUHYIO IIKaJy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NMPAKTHYeCKOIo
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTHTH Ha BOMPOCHI (2 BOIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIG U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTEINIEHU U3 YHUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OcHOBHOE JIorapu(pMUIECcKOe TOXKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiictBuii ¢ morapupmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anredpandecKux BBIPAKECHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yrina. BpamareiasHoe qJBUKCHHE.

19. Cunyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YHCIIa.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YHCIOBOTO apTyMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC ABOHHOTO yriia. DopMysibl HOJOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. TIpeobpa3oBaHue MPOU3BEICHHS TPUTOHOMETPHUECKUX (YHKIUN B CYMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHUYECKMX (QYHKIMH dYepe3 TaHTeHC ITOJIOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimye TPUTOHOMETPUYECKIE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HAYEHUMN.

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYHKIUMHA, 3aJaHHBIX PpPa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPaAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHBIIIee 3HAYCHUS, TOUKH IKCTpeMyMa. [ padudeckas MHTEpIpeTanusl.

39. Crnoxnas ¢yHkuus (koMno3uuus). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsTHE O HENPEPHIBHOCTH (PYHKITUH.

41. Obpatnbie ¢yHkuu. O6nacTe onpeaeneHUuss U 00JacTh 3HAU€HUH OoOpaTHOMN
byHKINN.

42. O6patnHbie pynknuu. CoiicTBa. ['paduk oOpaTHON QyHKITUH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazaTtenpHas QYHKIUS, €€ CBOMCTBA U TpaduK.

RROoN k0N
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47. Crenennas GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHUS M HEPABEHCTBA CTETIEHHOW (DYHKIIHH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6umacTp onpeaeeHns] 1 MHOKECTBO 3HAUCHHUH (YHKIIUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6usactp onpeneneHus U MHOKECTBO 3HaueHUW GyHKIHH )= {gX, e€ cBOMCTBa
u rpaduxk.

52. O06sacTh onpeAesieHus] 1 MHOKECTBO 3HaYeHU (pyHKIHU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETPHS OTHOCUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpa3oBanus rpadukoB ¢yHKiuA. CUMMETpUS OTHOCHTEIHHO Haudama
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB ¢(yHKIMA. PacTsikeHne W cxartme BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE TPHUEMBI UX PEIICHUSI.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB W TpagukoB (GYHKIMU NPU pEIICHUH YPAaBHEHHHA U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTCM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ HCPAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUE 3alaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
Janbl yncna:
= 2+5

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |ogslog2|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |0g 32 -3 |Og 28

4, Brruncnure |09312—% |0g332+% |0g36

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncia Ctg28() . Otser obocHyiire.

37T

3. Haiiure 3uak uncia *0° 6 . Oteer obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpadpux pyHkIMH
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi 06acTh onpenenenus QyHKuy » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemnre ypaBHenue 3tg (3X + %) =-3
3. Penmte ypasrenne 1—tg°x = 2tgx
4

Pemnte ypaBHeHHe COS (1— X) =1

Il cemecTp
IIpuMmepHBbIe BONPOCHI 115 codece 0BaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHEe KacaTelbHONU U HOpMAIIU K rpaduKy QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX AJIEMEHTAPHBIX () YHKIIUHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl UCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

12. [lepBooOpa3nas u unrterpai. CoiicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHble  TIOHATUS ~ KoMOuHaTopuku. Pasmemenus.  CoueraHus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEPOSITHOCTH COOBITHS, CIIO)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacronoxeHnue 1ByX MpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX TUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETpHUS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HakaoHHas npusMa. [IpaBuibHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

37. CummMmerpuu B KyOe, B apaijiesienumese, B Ipu3Me 1 upamuIe.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBLHBIX MHOTOTPAaHHUKAX (TETpa’p, KyO, OKTa’p,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUS ITUINHAPA U CEUCHHS, MTapauIeIbHbIe OCHOBAHHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble CeUeHHs KOHYCA M CEUEHUS, TapauiebHble OCHOBAHMIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpanbHaas popmyna oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa u miomaau chepsl.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

[Tomo6ue ten. OTHOWIEHUS IUIOIAACH TMOBEPXHOCTEH UM 0OBEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUS MEXy ABYMsl TOYKaMHU. Y paBHEHUE CEpHI.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoskeHue BEKTOpa 110 HaIllpaBICHUSM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NIPaKTH4YECKHE 3aJaHUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(x)=5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure npomsBoanyio pyskmun 2 = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x3+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomssoanyio ¢pyHkmmn Y =sin(x’ +2)-cos(x — 2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure ToYkH mepernba ¥ MPOMEKYTKH BBIMYKIOCTH rpaduka
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBisercs mnepBooOpasHOW 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bplunicnure  MHTErpai I (X* +4x+1)dx BelumciuTe IMIOMAMb

duTyphI, OrpanHueHHOi rpaduxoM GyHKIHH Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Beraucinre HHTETpa I

2xdx
3+ x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnatopuka, cTaTHCTHKA ¥ TEOPUSI BEPOATHOCTEH

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHpoBaTh KOMaHIy W3 4 YEJIOBEK JUIsI YYacTHs B MaTeMaTHYECKOU
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
I:)7 - A26 + i;
3. Haiitu 10
4. CKOJIBKO pa3IMYHBIX MIECTU3HAYHBIX YHCENl MOKHO 3aIUCaTh C TOMOUIbIO TGP
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IUYHbIX HIM(YPOB MOKHO UCIOIb30BATH B TAKOM
ceiide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudpMeTudeckoe, pa3max,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSH, BBISICHSIITH, CKOJIBKO CEMSTH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YKCIIOM ceMsiH. [Tomyuniu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10. Tloacuurtanu oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudpMeTuiecKoe, MOy U MEAHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiiqure muromane cedeHHs, MPOBEICHHOTO uepe3 ABEe 0Opas3yloliue KOHyCa, yrol MexIy
kotopeiMu paBeH () .Otpesok AD nepHeHIMKYISPeH K IUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrostane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTrOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miiockoct ABC, eciiu AB=6 cm.

3. B tpeyronsuuke ABC pano: ZC=Q( ", AC=6 cm, BC=8 cm, CM — menuana.

UYepes Bepmmny C mpoenena npsimas CK, meprieHAaukynsipHas K TMIOCKOCTH TPEYroJbHUKA
ABC, mpuaem CK=12 cm. Haiiqute KM.
4. Yepesz cropony AB pomba ABCD mnposeaena mnockocte ADM Tak, drto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obmiyro BepiuHy, paBHa 404 om°, a ero pedpa MPOHOPLMOHANLHBI yuciaaM 3, 7 u 8. Haitaure
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOAALIEHCSA HA PACCTOSIHUM 9 M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce manmuHa oOpa3yromiel paBHa S5, a paauyc ocHoBaHHs paBeH 4. Haiimure
00beM KOHYCA.

9. Haiitn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJibTATOB BbITIOJHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HaHWE W IOHUMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, I€TIaeT IPaBUIIbHBIC BHIBObL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIyOOKO€, TIOJHOC 3HaHWE © I[OHUMAaHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepuall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPHUPYET CaMOCTOATEIBHOCTb CYKJICHHI,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- MpPaBUJIBHO, HO COBEplIas HE3HAUMUTENIbHbIE OLIMOKH, OTBEYAET Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJICp)KaHHE y4eOHOro Marepuaia, HO 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMIMOKM B OMPEACICHHH W HMCTOJKOBAaHHMHM OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIGHT HCHBITHIBACT 3HAYMTEIbHBIC 3aTPYJAHCHUS, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIIHOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEIIACT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oueHKH NPAKTHYECKOI0 3aJaHUS 10 ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ1 pelleHns: BEPHBIH, HO JOIYIEHA 0/1HA OLIMOKA BEIYUCIUTEILHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HailieH BEepHBIH crioco0 peleHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEUYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCe MPe0O0pa3oBaHMsl U BEIYMCICHMUS;
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOMCTBA IMPEJICTABICHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOTIYIIIEHA OJ{HA Herpy0as BbIUMCIMUTEIbHAS OMMOKA, HE BIMSIOLINE Ha
PaBUIBHOCTh JAJIbHEHIIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OmHOKH B OOOCHOBAHMSIX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U UX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuaJbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHNs TPOMEeKyTOYHOH
arrecTanuu

ATTecTanuu npoBOIUTCS B y4eOHOM KaOWHETe MaTEeMAaTHKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. M. Marematuka: yuebnuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
Bboromornog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuueckue 3amanusi mo maremaruke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocoOHe UIs CperHero NpodecCHOHaIHLHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
Mocksa: WzmarensctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garenscTBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanproe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue s cpeaHero npodeccuoHanbHoro oopazosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTER CoMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O0pa3oBatenbHbiii mopTan «Ydeba»: «Ypokm» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jis1 00y4aIOMMXCSl 0 OCBOEHUIO THCIHIJIHHBI

13. Meroanueckue yka3zaHus AJi1 00ydaroluXcsl M0 BRIMOJTHEHUIO MPAKTUIECKUX PadoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

