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1. HACHOPT PABOYEW MPOI'PAMMBI YYEBHOW JUCIUIIJINHBI
OVY .04 MaTtemaTuka

1.1. ObsacTh npuMeHeHHs pado4eil MporpaMMbl
Pabouas nmporpamma yuyeOHON NTUCHUIUIUHBI SBISETCS YaCTHIO MPOTPAMMBI MOATOTOBKH
crnennanuctoB cpeaHero 3BeHa (npanee — I[IIICC3) B cootBerctBUM ¢ GI'OC CIIO mo
CHEUUATbHOCTH 13.02.11 TEXHUYECKAA SOKCIUTYATALIUA nu
OBCIIYXNUBAHUE OJIEKTPUYECKOI'O U DSJEKTPOMEXAHHUYECKOI'O
OBOPYJIOBAHUA (11O OTPACIIAM).

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HHITCC3:
YueOHas qucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbii muki [TTIICC3.

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:
N3ydeHne AUCHUIUIMHBI HaMpaBieHO Ha (OPMUPOBAHUE OOUIUX KOMIIECTEHIIHM,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

B pesyabrare u3ydenus y4yeOHol aucuuiuiuabl OY/.04 Maremaruka
00y4YarIuics 10/KeH 00/121aTh 00IIMMHU KOMIIETEHIIMSIMH

OK 02. OcymecTBisiTb MOHUCK, aHaIW3 W HHTEPIpETAU0 HHGOpMAaIHH,
HE0OXOAMMOM JIJIs1 BBIMIOJTHEHUS 3a/1a4 IPO()EeCCUOHAILHOM IESITEIbHOCTH;

OK 03. IlnmanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MPO(ECCUOHATBHOE U
JUYHOCTHOE PA3BUTHUE;

OK 06. [IposiBIIATH rpaxaaHCKO-MATPUOTUYECKYIO MO3ULINIO, TEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEUETIOBEYECKUX IIEHHOCTEH

OK 09. Vcnonb3oBarh WH(POPMAIMOHHBIE TEXHOJOTUU B MPOGECcCHOHATBHON
NEATEIIBHOCTH.

B pe3ynbrate ocBOEHUS Y4eOHON AUCHUILIMHBI O0YUYAIOMIMICS TOKEH JOCTHYh
CJIEIYIOLUE PE3YJIbTATHI:

JINYHOCTHBIE!

— c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTeMaTHUKE KaK YHHBEPCaJIbHOM
A3bIKE HAyKH, CPEJCTBE MOJECIMPOBAHUS SIBJICHUW M MPOILECCOB, UIEIX M METoAax
MaTeMaTUKH;

— MOHMMAaHWE 3HAYMMOCTH MAaTEMAaTHKHU ISl HAy4HO-TEXHHUYECKOTO IMporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTEeMaTHKE KakK K YacTH OOIIedeIOBEYECKON
KyJbTypbl 4€pe3 3HAKOMCTBO C MCTOPUEN pa3BUTHS MATEMaTUKH, HBOJIOLMEN
MaTeMaTHUYECKUX HJICH;

— pa3BUTHE JIOTMYECKOI'O MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUs,
AJITOPUTMUYECKON KYJIbTYpbl, KpUTUYHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOAUMOM JIJIst
Oynyuieid NpoQecCHOHAIIBHOM JAESITENbHOCTH, JI1 MPOJOJDKEHUS O0O0pa3oBaHUs MU
caM0o00pa3oBaHus,

— OBJIaJICHUE MaTEeMAaTUYECKUMH 3HAHUSIMU M YMEHUSMH, HEOOXOJAUMBIMHU B
MTOBCEIHEBHOMN >KU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYUHBIX TUCIMIUIMH U
JUCIUIUIMH Npo(eCcCUOHATBHOTO IIUKJIIA, JJIA MOIy4YeHus: 00pa3oBaHusl B 00J1acTsIX, HE
TpeOyIOmuUX yriry0IeHHOM MaTeMaTHIeCKOU MOATOTOBKH;



— FOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCJIE CaMOOO0pa30BaHUIO,
Ha TPOTSHKEHUM BCEHW OKU3HM;, CO3HATEJIIBHOE OTHOLIEHUWE K HEIPEPBIBHOMY
oOpa3oBaHMIO KaK YCJIOBHMIO YCHEIIHOM MNpPOPECCHOHANbHOM M  OOLIECTBEHHOU
NEeATENBHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbBHON TBOPUECKON U OTBETCTBEHHOM
NEeSATENBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HON, YUeOHO-UCCIEI0BATENbCKON, POSKTHON H
JOPYTUX BUJIAX JAESTEIbHOCTH;

— OTHOILIEHUE K MPO(ECCHOHANBHOMN NEATEeIbHOCTH KaK BO3MOXKHOCTU Yy4YacTHsI B
PELIEHUH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX POOJIEM;

MeTanpeIMeTHbIe:

— YMEHHUE CaMOCTOSTEIbHO OMNPENEATh LENINU ACSITEIBHOCTH U COCTAaBJIATH
IUIaHbl  JIEATEIBHOCTH;  CAMOCTOSITEIBHO  OCYIIECTBIIATh, KOHTPOJMPOBATbH U
KOPPEKTUPOBATh IE€ATEIBHOCTE;

- UCII0JI30BaTh BCE BO3MOYKHBIE PECYPCHI IS JOCTUIKEHUS IOCTABIICHHBIX
Hejaedl M peanu3alMM IUIAHOB JESTENbHOCTH; BBIOMPATh YCIEIIHBIE CTPAaTErMU B
Pa3IUYHBIX CUTYaLIHSIX;

- YMEHUE TMPOJYKTUBHO OOINATHCSI M B3aMMOJEHCTBOBATH B MPOLECCE
COBMECTHOM ACATENBHOCTH, YUUTHIBATh MO3ULMU IPYTUX YYACTHUKOB JESITEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(DIUKTHI,

- BJA/ICHUE HaBbIKaMU I103HABATEJIbHOM, Y4E€OHO-HCCIENOBATEIbCKON U
IPOEKTHON JESATENbHOCTH, HAaBbIKAMHU pa3pellieHus] MNpoldiieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOATEIbHOMY IOHMCKY METOJIOB pEUIEHUS MPAaKTHUYECKHX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNUS;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTENbHOM WH(OPMAIIMOHHO-
MO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHUE OPHUEHTHUPOBATHCS B Pa3IMUYHBIX
UCTOYHUKAaX  MH(pOpMalMu, KPUTUYECKH  OLIEHWBAaTh M  HMHTEPHPETUPOBATH
nH(pOpPMaLMIO, TOJTYYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

- BJIAJICHUE SI3bIKOBBIMM CpPEICTBAMH: YMEHHUE SICHO, JIOTUYHO W TOYHO
u3JlaraTb CBOIO TOYKY 3pEHMs, MCIOJb30BAaTh Aa/JE€KBAaTHBIE S3BIKOBBIE CPEICTBA; —
BJIaJICHUE HaBBbIKAMHU I103HABATEIbHOW pE(IEKCUM KaK OCO3HAHMS COBEpLIAEMBIX
JNENUCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIBTATOB MU OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUS, HOBBIX NTO3HABATEIIbHBIX 33/1a4 U CPEJICTB JUIsl UX JOCTHXKECHHUS;

— LEJIeYCTPEMIICHHOCTD B MOMCKAaxX U T[PUHATHUM  PEIICHUH,
CO00pa3UTEIbHOCTh M HWHTYULUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBICHUIA;
CHOCOOHOCTH BOCIIPUHUMATH KPACOTy M TAPMOHUIO MUPA;

npeaMeTHbIE!

— c(OpPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK 4YacTH MHPOBOMU
KyJIbTYpbl U MECT€ MAaTEMaTUKH B COBPEMEHHOM LMBWIM3AIMHU, CIOCO0aX OMHCAHUS
SABJICHUM peabHOr0 MUpPA Ha MAaTEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh NPEACTABICHUA O MATEeMAaTHUYECKUX MOHATUSAX Kak
BAKHEUIIUX MATEMATUYECKUX MOJEIISX, MO3BOJSIOIIMX ONMUCHIBATH U M3Yy4YaTh Pa3HbIE



MPOLECChl W SIBJIEHUS; IMOHMMAHHE BO3MOXHOCTH AKCMOMATHYECKOTO IOCTPOCHUS
MaTeMaTHUYE€CKUX TEOPUIL;

— BJAJCHHE METOJIaMHU J0Ka3aTeIbCTB M AJTOPUTMOB pEIICHUSA, YMEHUE HX
MPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIC PACCYKICHHUS B XOJI€ PEIICHUS 33/1a4;

— BJAQJCHHME CTaHJAPTHBIMU IpUEMaMM  PEIICHUS  PAMOHAIBHBIX U
UPpallUOHAIBHBIX, MOKA3aTEIbHBIX, CTENECHHBIX, TPUTOHOMETPUYECKUX ypaBHEHUUN U
HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAaHUE T'OTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
YUCIIE IS IOUCKA IIyTH PEMIEHUS U WIUTIOCTPALUK PEIICHUS YPAaBHEHUN U HEPABEHCTB;

— c(hopMuPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOTO
aHaJIM3a U MX CBOWMCTBAaX, BIAJICHUEC YMEHUEM XapaKTEPH30BaTh MOBEICHUE (YHKITUH,
WCMOJIb30BAaHWE TMOJYYEHHBIX 3HAHUWA JJII ONWCAHWSA W AHAIN3a PEaJbHbIX
3aBUCHUMOCTEH;

— BJAJCHHE OCHOBHBIMM TNOHATHSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMEeTpUYECKNX (UTypaX, MX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH yMEHUS
pacrio3HaBaTh reoMeTpudecKkre (UTYphl Ha YepTekax, MOJCIIX U B PEaJIbHOM MHPE;
MIPUMEHCHUE HM3YYCHHBIX CBOMCTB IeoMeTpHUYeCKHX (UTyp W (PopMysd s perieHus
F€OMETPUYECKUX 3a7ay U 3a]1a4 C IMIPAKTUYECKUM COACPKAHUEM;

— ¢(OpMHUPOBAHHOCTh TPEJCTABICHUN O TMpoIeccax W SBJICHUAX, HMEIOITUX
BEPOSATHOCTHBIM XAapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaJIbHOM MHUPE,
OCHOBHBIX TOHATHAX DSJIEMEHTAPHOM TEOPHUM BEPOSATHOCTEW; YMEHHUM HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITMM B MPOCTEUIINX MPAKTUYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHBIX BEJIUYNH;

— BJIQJICHUE HABBIKAMH HMCIIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IMpPH
pellIeHnY 3a1a4.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOTrPaMMBbI Y4eOHOH THCHMIIJIMHBI:
MakcumanbHOU yueOHOM Harpy3ku o0yuatomierocs: 258 vac, B TOM 4ucIe:
00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku obydarommerocs 234 Jaca.



2.CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUTLIVHBI

2.1. O0beM yueOHO JTUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

MakcumanbHas yueOHasi Harpy3ka (Bcero mo mporpamMmme JuCHHUILIHHBI) 258
KOHCYJIbTAIIH 12
MPOMEKYTOUHAS ATTECTAIIUS 12
Oos13aTesIbHAs ayIUTOPHAsI yueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JICKIIMH, YPOKH 214
MPAKTUYECKHE 3aHSTUS 20

[IpomexxyTouHas arrecrauus B BUJE!
| cemecTp - aK3aMeH
Il cemecTp - sK3amMeH




2.2 TemaTn4yeckui JIAH U cofep:kaHue ydyeOHoi qucuunauasl OY /1.04 MatemaTuka

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koabi
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
3J1eMeHT
NPOrpaMMbl
1 2 3 4 5
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremaTika B  HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYeCKoW nesTenbHOCTH. Llenu u 3amaum u3ydeHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit 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
yucse Llenpie 1 parmoHaAIbHBIC YUCIIA. 2 1,2
[TpuOnm>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 JEHCTBUTENBHBIM MTOKa3aTeNeM.
CreneHu ¢ paliMoHaJIbHBIMU NTOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kophu u crenenu. KopHu HaTypanbHOM cTENEeHM U3 YMCIIa U UX CBOMCTBA. 2 1,2
[Tpeobpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKA3aTeNbHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm uucna. OCHOBHOE JorapuMUIECKOe TOXKIECTBO. 2 1,2
JlecsiTuuHbIie M HATYpallbHBIE TOTaPU(MBIL.
[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
Pa3putue noustus o yncie. Kopuu, crenenu u jorapumsl.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJia 8




DyHKIHUHU, UX Oynkuuu. OOnacTh ompefeneHuss M MHOXKECTBO 3HAueHUH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIUHU, TOCTpoeHHe TpadukoB (QYHKIUN, 3aJaHHBIX Pa3IUYHBIMU
CIOCOOAMHU.
CsoiicTBa byHKIHH. MOHOTOHHOCTD, YETHOCTb, HEYETHOCTb, 2 1,2
OTPaHUYEHHOCTH, MEPUOANYHOCTD. [IpoMeXyTKkH Bo3pacTaHus U yObIBAHMUS,
HauOoJblllee U HaWMEHblIee 3HAYCHMsI, TOUKU dKcTpemymMma. ['padudeckas
UHTEpIpeTalys.
[Ipumepsl (QYHKIIMOHANBHBIX 3aBUCHMOCTEH B peaJbHBIX Ipoleccax | 2 1,2
saBNeHUAX. Apudmernyeckue onepanuu Han QyHKuusmu.  CroxxHas
byakuust (kommno3uius). [loHsTHe 0 HENIPEPBHIBHOCTH (DYHKITHH.
Oo6patubie pynkmuu. O61acTh onpenescHus U 00JacTh 3HAYCHHUI 00PATHOM 2 1,2
dbyukun. ['padux obpatHoit pyHKIMU.
Tema 1.4. Coaep:xanue yueOHOTr0o MaTepHaJia 18
OcCHOBBI Panuannas mepa yrna. BpamarenbHoe IBHKEHUE. 2 1,2
TPUTOHOMETPHH. CuHycC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIA. 2 1,2
OcHoBHbBIE TOHATHS 3HAKH, YUCJIOBbIE 3HAUYEHUSI U CBOMCTBA TPUTOHOMETPUUECKUX (PYHKITHH. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmynbl puBeAeHUs. MexcecCHOHHAs aTTeCTaIusl. 2 1,2
CuHyc, KOCUHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX yIJ10B. DOpMYIIbI 2 1,2
CJIO)KEHHUSI.
CHHYC ¥ KOCHHYC JBOMHOIO yIJa. 2 1,2
®Popmynsl ynBoeHus. @opmyibl HOJOBUHHOIO yria. 2 1,2
IIpakTuyeckoe 3ansitue Ne2 2 1,2
OcCHOBHBIE IOHATHUS TPUTOHOMETPUU. OCHOBHBIE TPUTOHOMETPUYECKHE
ToXxaecTBa. Pemenne 3agau
Tema 1.5. Copepxanue yueOHOIro MaTepuaJa 10
IIpeodpa3oBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHHE. 2 1,2
npocTedmux ITpeoOpa3oBaHue NPOU3BECHNUS TPUTOHOMETPUYECKUX (QYHKIUHI B CyMMY.
TPUTOHOMETPHYECKHX | BripakeHne TpUTOHOMETPUYECKUX (DYHKIIHIA Yepe3 TAHTeHC TTOJIOBUHHOTO 2 1,2
BbIPAKEHU I apryMeHTa.
ApKcuHyC, apKKOCHHYC, apKTaHreHc uucina. [Ipocreitmue 2 1,2
TPUTOHOMETPUYECKHE YPaBHEHHUS.
[Ipocreiiye TpUroHOMeTpUYECKe HEPABEHCTRA. 2 1,2
IIpakTuyeckoe 3ansitue Ne3 2 1,2

[TpeoOpa3oBanus MpOCTEHIINX TPUTOHOMETPUUYECKHUX BhIpaKeHH. Pemenue
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.

9




Tema 1.6. Copnepxxanue yuyeOHOIro MaTepuaJia 10
Crenennsie, CreneHHbIe, TTOKa3aTeNIbHBIC U TorapudMudeckue GyHkiuu. OnpeneneHus, 2 1,2
NoKa3aTejbHbIe, UX CBOMCTBA U IrpauKu.
Jorapupmudeckne 1 | Tpuronomerpuueckue pynkimu. OnpeneneHus, uX CBOUCTBA U rpadHKH. 2 1,2
TpUroHoMerpuueckue | [IpeodpasoBanus rpaduxos. [lapamiensHblil mepeHOC, CUMMETPHS 2 1,2
¢ynkuun. O0paTHbIe | OTHOCHTEIBLHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havaia
TPUTOHOMETPHYECKHE | KOOpAUHAT, CAMMETPHS OTHOCUTEIIBHO NPAMOHN y = X, PACTSKCHUE U CIKATHE
byHkuun BJI0JIb OCEH KOOPJMHAT.
OO6patHble TPUTOHOMETpUYECKHE QYHKIIUU 2 1,2
IIpakTuyeckoe 3ansitue Ned 2 1,2
HccnenoBanue ¢pynkuuu. [loctpoenue u nmpeodpasoBanus rpagukoB
(GyHKLUH C HCIOJIB30BAHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 20
YpaBHeHus u VYpaBHeHuUs U cucTeMbl ypaBHeHUM. HepaBeHcTBa. PaBHOCHIBHOCTB 2 1,2
HEepPaBeHCTBa ypaBHEHMI, HEpaBeHCTB, cucTeM. OCHOBHBIE IPUEMBbI UX PELICHUS
(paznoxeHue Ha MHOXKMTEJIH, BBEIEHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA,
rpaduIeCKUii METO.).
Hcnonp3oBaHue CBOMCTB U IrpaduKoB (pyHKUUI IpU PELLICHUU YpaBHEHUH U 2 1,2
HepaBeHCTB. MeTo/1 HHTEpBAJIOB.
PanmonanbHbIe, MppallMOHATIBHBIC YPAaBHEHHsI, HEPABEHCTBA U CHCTEMBI. 2 1,2
Iloka3aTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapudmuueckre ypaBHeHUs] U HEPABEHCTBA. 2 1,2
TpuroHoMeTpuyeCKrue ypaBHEHUSI. 2 1,2
TpuronomeTpruyecKkrue HepaBeHCTBA. 2 1,2
N300pakeHre Ha KOOPJMHATHON TJIOCKOCTH MHOKECTBA PELICHUN 2 1,2
yYpaBHEHHIA U HEPABEHCTB C IBYMs IEPEMEHHBIMH U X CHCTEM.
IpakTHyeckoe 3ausirue NeS 2 12
YpaBHeHus u cucteMbl ypaBHeHUH. HepaBeHcTBa. Mcnosib30BaHUE CBOWCTB
U rpadukoB (YHKIMN NPU pelIeHUN YpaBHEHHI U HEPaBEHCTB.
IToBTOpEHue [ToBTOpEHME TeM: KOPHH, CTeNeHH U Joraprudmbl. OCHOBHBIE 2 1,2
TPUTOHOMETPUUECKHE TOKIECTBA.
KoncyabTanuu 6
IIpomeskyTOUHas aTTECTAIUS — IK3aMEH 6
Pazgen 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 42
Tema 2.1. \ Conep:xanue yueOHOro MaTepuaJia 4 OK 02,03,06,09
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MocaenoBareabHocTu | CriocoObI 3a1aHus U CBOMCTBA YUCIIOBLIX ITOCHeRoBareabHocTel. [longarue o 2 1,2
npezene nocieaoBaTeabHocTH. CylliecTBOBaHUE Mpeieia MOHOTOHHON
OTpaHUYEHHON TOCIIEJOBATEIBHOCTH.
CyMMHpOBaHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYECKasi POTPECCHS U €€ CYMMA.
Tema 2.2. Coaep:xkaHue yueOHOIro MaTepuaJia 20
IIpounsBonnas [TonsiTHEe 0 MPOU3BOAHON (PYHKIMH, €€ TECOMETPUIECKUNA U (PU3HUECKUI 2 1,2
CMBICIL.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHMSI, YACTHOTO. 2 1,2
ITpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 2 1,2
YpaBHeHUe KacaTelIbHOU K rpaduKy YHKITHH. 2 1,2
[Tpon3BoHBIC 00paTHON PYHKIIMU ¥ KOMIO3UIUH (DYHKITHH. 2 1,2
[TpousBoHas CIIOKHON (QYHKIIHH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUEeCKU U (PU3NUECKUN CMBICIT. 2 1,2
HaxosxJieHue CKopoCTH JUlsl ITpolecca, 3alaHHoro (opMysioi U rpaukoM.
[TpuMeHeHne MTPOU3BOTHOM K MCCIEIOBAHUIO (DYHKIIMIA U IIOCTPOCHUIO 2 1,2
rpaduKoB.
[TpuMepbI HCTIOTB30BAHUS IPOU3BOTHON 1T HAXOKICHHS HAMITYUIIIETO 2 1,2
pelleHNs] B IPUKJIAIHBIX 3a/1a4ax.
IIpakTHuyeckoe 3ausirue Ne6 2 12
ITocnenoBarensHOoCTH. [IpOon3BOIHAS.
Tema 2.3. Copnepxanue yueOHOIro MaTepuaJa 18
IlepBooGpa3znas n ITepBooOpa3Has u UHTErpal. 2 1,2
HHTErpaJ Tabnuia nepBooOpa3HBIX. 2 1,2
Heonpenenennslit unTerpas. 4 1,2
Onpenenensblii naTerpai. Popmyna Hetotona—JlelibHuna. 4 1,2
[IpumeneHue onpeneneHHOTo HHTErpaja A1 HaX0XKICHUsI TUIOIIaIn 2 1,2
KPUBOJIMHEHHOMN TPAIlCLIUH.
[TpuMepbl IpUMEHEHNs] UHTEerpajia B (pU3HMKe U T€OMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne7 2 1,2
ITepBooOpaznas u unrterpan. @opmyna Hetotona-Jleiitbnuna.
Paznen 3.I'EOMETPUSA 64
Tema 3.1. Coaep:xanue yueOHOIro MaTepHuaJia 16 0OK 02,03,06,09
Koopaunatel u [TpsimoyronbHast (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2
BEKTOPBI DopMylia pacCTOSTHHS MEXKY IByMs TOYKaMH.
YpaBHeHus cepbl, IOCKOCTH U MPSIMOM. 2 1,2
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BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. KoopamHaTsl BeKTopa. 2 1,2
CrioxeHue BEeKTOPOB. 2 1,2
YMHOKEHUE BEKTOpa Ha YUCI0. Pa3iioxkeHne BEKTOpa 110 HAIPABICHUSIM. 2 1,2
VYron mexxay nBymsi BekTopamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxajsipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonp30BaHnEe KOOPAMHAT U BEKTOPOB IPU PELIEHUU MATEMaTUYECKUX U 2 1,2
NPUKJIAJHBIX 33/1a4.

Tema 3.2. Coaepxxanue yueOHOIro MaTepuasa 22

IIpsmMble 1 m1ockocTH | B3aumHoe pacnonoxeHne IByX NpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IPOCTPAHCTBE ITapaJjuieIbHOCTB IPSIMOM U INTOCKOCTH. 1lapaiiesbHOCTh MIIOCKOCTEMN. 2 1,2
[leprieH IUKyYIAPHOCTD MPSIMON U TIOCKOCTH. 2 1,2
IlepnieHuKynsp ¥ HaKJIOHHAs. MeXcecCHOHHas aTTecTalusl. 2 1,2
Yroa Mexxay npsiMOd U TIOCKOCTBIO. 2 1,2
JIByrpanHbiil yroa. Yroa Mexy MIOCKOCTSIMHU. 2 1,2
[lepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. 2 1,2
['eomeTpuueckue nmpeodpa3zoBaHus NIPOCTPAHCTBA: MapajlUIeIbHbIN EPEeHoOC, 2
CUMMETPUS. OTHOCUTENIBHO IJIOCKOCTH.
[TapannensHoe npoekTrpoBanue [lnomane opToroHaJbHON NPOEKIHH. 2 1,2
M300pakeHre mpoCTpaHCTBEHHBIX (PUTYD. 2 1,2
IIpakTHuyeckoe 3ansitue Ne8 2 12
Koopannats! 1 BeKTOpsL.IIpsMBbIE ¥ TUIOCKOCTH B POCTPAHCTBE.

Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 10

MHoOrorpaHHMKH Bepunsl, peOpa, rpanu MHOrorpaHHuka. PazsepTka. MHOrOrpaHHble yribl. 2 1,2
Boinykible MHOrorpanHuku. Teopema Ditepa.
[Tpusma. Ilpsimast u HaknoHHas npu3Ma. [lpaBunbHas npuzma. 2 1,2
[Tapamenenunen. Kyo
ITupamupa. [lpaBuiibHas nupamuaa. Y ceyenHas nupamuna. Terpasap. 2 1,2
Cummerpuu B KyOe, B apajjiesienumnese, B npuzmMe u nupamujae. CeueHus 2 1,2
KyOa, MPU3MBbI U IUPAMHU/IBL.
[IpencraBienue o npaBUIbLHBIX MHOTOTPAaHHUKAX (T€Tpadip, KyO, OKTasap, 2 1,2
JOICKA’AP U UKOCADIP).

Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia 8

Teaa n nosepxnocrn | [lwmnap. OcHoBaHue, BEICOTa, OOKOBas MOBEPXHOCTh, 00pazyrolasi, 2 1,2

BpallleHUus pa3BepTKa.
Konyc. OcHoBaHue, BbIcOTa, 00KOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2
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pa3BepTKa. Y CEUECHHBIN KOHYC.

OceBble CEUCHUS U CEUCHMUS, TapaJlJICIbHBIC OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Conep:kanue y4eOHOT0 MaTepuaJia 8
HN3mepenns B O6mwem u ero m3mepenne. Materpansnas ¢popmyna oobema. opmys 2 1,2
reoMeTpuH o0beMa Ky0a, IpsIMOYrOJIbHOIO MapajuleenuIead, IPU3Mbl, IUINHAPA.
dopmyiiel 00beMa IHUpaMUAbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPA U KOHyca. PopMyIibl o0beMa 1mapa u iomaan chepsl.
[Tono6ue Ten. OTHOIIECHHS TTONIAIeH TOBEPXHOCTEH U 00bEMOB MOA00HBIX 2 1,2
TEJ.
IIpakTHyeckoe 3aHsiTHe Ne9 2 1,2
MHororpansuky. Tena u MoBepXHOCTH BpaieHus. M3mepenus B
reOMETPUH.
Paznea 4. KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEHN 20
Tema 4.1. Coaep:xxanue yueOHOro MaTepHaJia 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE IOHATHSA KOMOMHATOpUKH. Pa3melienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TOJICUET YKCIIa Pa3MEICHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Pemienue 3a1a4 Ha nepe0op BapUaHTOB.
®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronpnauk I[lackais.
Tema 4.2. Copepxanue y4eOHOro MaTepuasa 6
DJIeMeHTbI TeOpHHu Co0bblITHE, BEPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH. 2 1,2
BEPOATHOCTEH [ToHsiTHe 0 HE3aBUCUMOCTH COOBITHH.
JrckpeTHas ciiydaiiHasi BEIMYMHA, 3aKOH €€ pacrpeaencHus. YucmoBbie 2 1,2
XapaKTEePUCTUKH TUCKPETHOM ciiyyaiiHoll BennuuHbl. [IoHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemenue npakTHuecKuX 3a7ay Ha HAX0XKJICHUE BEPOSITHOCTH COOBITUS U 2 1,2
YHUCJIOBBIX XaPAaKTEPUCTHUK JUCKPETHOW CIydYalHON BEJTMYNHBI.
Tema 4.3. Copepxanue y4eOHOIo MaTepuaJa 8
JIEeMEHTBI [IpencraBnenne qaHHbIX (TAOIUIIBI, JUArpaMMbl, TpapuKN) 2 1,2
MaTeMaTH4eCKOoi ['eHepasibHas COBOKYITHOCTb, BEIOOPKA, CpeIHEE aprU(PMETHUECKOE, MEIMaHa. 2 1,2
CTAaTUCTHKHU [TonsiTHE 0 33/1a4ax MaTeMaTUYECKON CTaTUCTUKU. PelieHne mpakTuyecKux 2 1,2
3aJ1a4 ¢ IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTyeckoe 3anstue NelQ 2 1,2

DneMeHThl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEN M MaTEMaTHYECKON
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CTaTUCTHUKH.

IloBTOpPEHME IToBTOpenne Tem: OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA. Pemenue 6 1,2 OK 02,03,06,09
YpaBHEHUH, CUCTEM YpaBHEHUM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has U UHTErpall.

KoncyabTanuu 6

IIpome:xyTOUHAsI ATTEeCTALMA - IK3AMEH 6

HToro mo iucuuniinHe: 258
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3.YCJOBHUS  PEAJIMBALIMA  TPOTPAMMBI  YYEBHOW
JUCHUIIIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
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 KOHCYJbTAIlMW, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOMU
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-HArIsAHBIE  TTOCOOMS,
oOecleynBaOIINe TEMAaTUYECKUE WILIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHayibl, KOMIIbIOTEPHBIC
MPE3EHTAIlUH.

KommbproTep wuMeeT J0CTyll K 3JIEKTPOHHO-OMOIMOTEUHBIM CHCTEMAaM,
BBIXOJl B TJI00anbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
obecrieueHuEM.

3.2.  YuedHO-MeTOaMYecKOe ¥ HHGpopMANUMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI
OcHoBHbIE YueOHbIe U31aHUSI
1. bammakoB, M. W. Martematuka: ydeOnuk /M.U. bammakos.- 2-e u3n., crep.-
M.: KHOPYC, 2019.- 394c¢.- (CI1O) https://www.book.ru
2. boromoinos, H.B., Camoiinenko, I1.1. Marematuka: yue6nuk mis CIIO /H.B.
boromonos,  II.N. Camoiinenko.-  M.: Opaiitr, 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. boromonos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 326c.- (ITpodeccuonansHOe 0OpazoBanue). https://urait.ru
4. boromouoB, H.B. [lpaktuueckue 3aganusi no marematuke. B 2-x u. Y.2: yueO.
nocobue ans CITO /H.B. boromonos.- 11-e u3z., nepepad. u gomn.- M.: FOpaiir,
2019.- 251c.- (ITlpodeccuonansHOe 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 uzn., ucnp. u aomn. — Mocka: M3natensctBo HOpaiir,
2020. — 280 c. — (IlpodeccuonansHoe oOpa3oBanue) https://urait.ru
JlonoJIHUTe IbHbIE Y4eOHbIe U31aHUA
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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
cpea”ero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBo FOpaiit, 2020. — 240 c. — (IIpodeccuonanbroe oOpazoBanue). —
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  1ocoOMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., ucmp. u gon. — Mocksa : M3narensctBo HOpaiiT,
2020. — 439 c.— (IIpodeccuonanbroe obOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun c pemeHusiMma B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO — 0Opa3oBaHus /
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.: Akanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcsl
10.. www.fcior.edu.ru (PenepanbHbiii IIEHTP HHHOPMAITHOHHO-00Pa30BaTEIIEHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnast KoJIeKIus mugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3oBatenbHbiii opTan «Ydeda»: « YpOoKm» (WWWw.
uroki. ru)
MeToauyeckue yKazaHusi Ui OOy4alomIUXCsl 1O  OCBOEHHIO
AUCHUNITIHHBI
13. Meroaudeckue ykKazaHUs JJIs1 00YUYarOIIUXCS IO BBITTOJTHECHUIO TTPAKTHUYECKUX
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 HHTEPIPETAIMi0 WHGOPMAIMH, | KOHTPOJIb:

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

OK 03. IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MpodeccuoHaNnbHOE U | ((HPOHTATBHBIN);

JTUYHOCTHOE Pa3BUTHE; - TECTUPOBAHUE;

OK 06. IIposBiATHL rpaXkAaHCKO-IIAaTPUOTUYECKYIO MO3UIIUIO, | - BHIOJHEHHUE

JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX | 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 OUBUIN3alIUN,
croco0ax onucaHus SBJICHUN PCAJILHOI0 MHpa HAa MaTEMaTUICCKOM

- C(I)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ O MAaTCMAaTU4YCCKUX IIOHATHAX
KaK Ba)KHEHUIIMX MaTeMaTHYSCKHX MOJCIAX, IMO3BOJIAOIIMX OIIMCBIBATH U
HU3y4aTb PpasHbIC IMPOUCCChI W ABJICHUA, I[MOHUMAHHUEC BO3MOXHOCTH
AKCUOMATHUYCCKOT'O MMOCTPOCHUSA MATCMATHYCCKUX Teopnﬁ;

- BJIAJICHUE METOJAaMHU JIOKa3aTEeIIbCTB W AJTOPUTMOB PpELICHUS,
YMEHUE HMX NPHUMEHATh, MPOBOJUTH JOKA3aTENIbHBIE PACCYKICHUS B XOJE
pelIeHus 3a/1ay;

- BJIAJICHUE CTaHAAPTHBIMU IIPHUEMaMHU PELICHUs pPAlMOHAIBHBIX H
UPPALMOHAIBHBIX, IIOKa3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YpPAaBHEHUH W HEPABEHCTB, HMX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHUCIIE JIA IIO- UCKA IIyTH pPELIEHUs U
WJUTFOCTPALIMY PELICHUS] YPABHEHUIN U HEPABEHCTB;

- C(OPMHPOBAHHOCTh  MPEJACTABICHUH 00 OCHOBHBIX IOHSTHUSAX
MaTeMaTU4eCcKoro aHailu3a M HUX CBOWCTBAaX, BIAICHUE YMEHHUEM
XapaKTepu30BaTh IMOBEACHUE (YHKIMH, MHCIOIb30BAHUE TOJIYYEHHBIX
3HAHUH I ONIMCAHUs U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE OCHOBHBIMH ITOHATHUAMM O IUIOCKMX M MPOCTPAaHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX;

- c(OPMHPOBAHHOCTh YMEHHUS PAaCO3HABATh T€OMETPHUECKUE (DUTYPHI
Ha 4YepTekKax, MOJACNIAX M B pEalbHOM MHUpPE; IMPUMEHEHHUE W3Y4YCHHBIX
CBOMCTB reoMeTpudeckux Guryp u Gopmyil JUisl perieHusl TeOMEeTPUIECKIX
3a/1a4 ¥ 3aJ1a4 C IPAKTUYECKUM COJECPKAHUEM;

- c(OPMUPOBAHHOCTh NPEJCTABICHUNH O TWpoleccax U SBIICHUSX,
MMEIOIINX BEPOATHOCTHBIN XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peaJbHOM MHUPE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUU BEPOSATHOCTEM;
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
9K3aMEHAIIMOHHOT O
KOMIIJIEKCHOT'O
3a1aHUSA
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IPOCTEHIINX MPAKTUYECKUX CHUTYallUAX M OCHOBHBIE XapaKTCPUCTUKU
CIIy4alHBIX BEJIIMYUH;

- BJIQJICHUE HAaBbIKAMM HCIIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IIPH PEILIECHUU 3a7ay.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB ISl POBeIeHUs MPOMEKYTOUYHOM aTTecTAlNH
o0y4yaromuxcs Mo JHCUUILIHHE

IHoka3zaren U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIHI
Ilokaszarenmn W KpPUTEPUM OLECHUBAHMWS KOMIETCHIIMM, ONMCAHHUE IIKAJ
OLICHMBAHUS coJIepkKaTcs B MpuioxeHuu 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KoHTposnbHbIE 3a1aHus COIepKATCS B IpHIIOKeHUH 1.
MeTtoauyeckue MaTepHuaJbl

Meroauyeckue Marepuainbl, OIPEACIAIOINE IPOLEAYPbl OLCHUBAHUA
3HAHMM, YMEHUH, XapaKTepu3yIux (HOpMUPOBAHUE KOMIIETCHIIMMI, COAepKaTCs
B nipwioxeHuu 1.

18




IIpunoxenne 1
KoHTpoJiIbHO-0LIeHOYHBbIE CpeaCcTBA
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OV /.04 MaremaTuka

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

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

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEAYIOIINX IPUHIUIIOB!

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aﬂaHHﬁ JO0JDKHAa IIPOBOJUTHLCA B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEMEHBI0 YCTOWYMBOCTH NIPHU HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHUPOBAHHOCTU
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOmMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIGHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

[Ipy BbINOSHEHUH MPOLIEAYP OLEHKH 33JaHUM HCIOJIB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBoa nsiTi OanbHOM MIKAJIBI YYE€Ta PE3YJbTAaTOB B MATH OaJIbHYIO OLIEHOYHYIO IKaJIy:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPETHYECKOI0 U NMPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

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

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH 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 CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapugm umncna. OCHOBHOE JIorapu(pMUUYECKOE 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 BBIPAKCHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Papmannast Mepa yria. BpamarensHoe JBH)KEHUE.

19. Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YHUCIIa.

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

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

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

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IIpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHYECKHX (QYHKIUH dYepe3 TaHTeHC IOJOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

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

34. ®ynkuuu. ['paduk pyHkuuu.

35. Oynknuu. Iloctpoenme rpadukoB (QYyHKIUWHA, 3aJaHHBIX Ppa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHMYEHHOCTb,
NEPUOTNIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHbIIIee 3HAYCHUS, TOUKU IKCTpeMyMa. [ padudeckas MHTEepIpeTanus.

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

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

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

42. O6patubie pynkiuu. Coiicta. ['paduk oOpaTHOH QyHKITHH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

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

48. YpaBHEHHUS M HEPABEHCTBA CTEIICHHOMN (DYHKIIHH.

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

50. OO6umacTp onpeaeeHuss 1 MHOKECTBO 3HAYCHHH (DYHKITUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

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

52. O06sacTpb onpeAesieHus] 1 MHOKECTBO 3HaueHU (pyHKIHMU y= ClgX, e€ cBoiCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETpHUs OTHOCHUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. TIpeoOpa3oBanus rpadukoB QyHkuuid. CUMMETpUsS OTHOCHTEIHHO Hadaia
KOOpJMHAT.

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

57. TlpeobpazoBanusi rpadpukoB (yHKImiA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE IPUEMBI UX PEILICHUS.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB M TpaguKkoB (DYHKIMI NpU PEHICHWH YpaBHEHUH H
HEPABEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

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

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKHUE 3a/JTaHUHA
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 |095|092|093|092512
3 145
2. Brrancaure 2 2131

1 1
3. Beruucnure > |og47+ |0g432—§ |09428

4, Brruncnure |0g312—% |09332+% |Ogs6

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— .
1. Haiitu 3HaK yncia 3 . OTBer o0OoCHYiATE.

Haiitu 3uak uncia Ctg28() . Otser obocHyiire.

2T
o Cogs— .

3. Haiizute sHak uncina ~ - 6 . OTBeT obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haittu 3HaueHns (pyHKIMM B TOUKAX -
1, 510
- 2 _

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

YpaBHeHHsI U HEPaBEeHCTBA
1. Pemmre ypaBHeHue COS(X +%) =1

2 Pemmurte ypaBHenue 3tg (3X + %) = —«/g
3. Penmte ypasrenne 1—tg°x = 2tgx
4 Pemnte ypaBHeHue COS (1— X) =2

Il cemecTp
IIpuMepHBbIe BONPOCHI 1715 co0ece0OBaHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

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

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

5. VYpaBHeHHEe KacaTelbHONW U HOpMaNIU K rpaduky QyHKIUY.

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

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

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

9. [Ipumepsl uCnoNb30BaHUS TPOU3BOAHOM ISl HAXOXKJIEHUS HAWUITY4IIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit 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  TOHATUS  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, CIIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.

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

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHAUKYIAPHOCTH NPSMOM M MJIOCKOCTH.

26.  IlepnieHAMKYISp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

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

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

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

37. CumMmerpu B KyOe, B apajijiesienuIesie, B Ipu3Me U MUpaMuje.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

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

41.  OceBsble ce4eHMsI LIUIUHIPA U CEYEHMUS], TapajlieIbHbIE OCHOBAHHUIO.

42. Konyc. Yceuennslii konyc. OCHOBaHHe, BbBICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yroasi, pa3BepTKa.

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

44.  OceBble CeueHHs KOHYCA M CEUEHUs, MapauleIbHbIe OCHOBAHUIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia 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.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

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

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUS MEXy JByMs TOYKaMH. Y paBHEHHE CHEPHI.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bekropa. CkasipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

Brrauciure: lim
x—2

HaiinuTe npou3BoaHYIO (QyHKITHI:

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 nponsponyio gynkmuu » = VA~ T3+ 4
Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X)=-2X*+21x* —72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haitaure npomssoanyio ¢pyHkmy Y =Sin(x® +2) - cos(X —2)

Haiimure mDpPOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKH
=x*+6x*+ox+8

Haiinure Touku mepernba v MpOMEXYTKH BBIMYKIOCTH Tpaduka
xt-6x* + 4

Haiimure mDpPOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKH
=x*-6x*+ox

Jokaxwure, uto pyHkuus F sBrusercs mnepBooOpasHOW s (GYHKLIUU
MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Boluucnure  UHTErpai I(XZ +4x+1)dx  Beluuciure IUIOIIAIHL

(urypsl, orpanudeHHoM rpaduxom GyHKiuu Y =3X>, OpAMbIMH X =2,X=4 u

0OCBIO adcIce

13.Bprarcnure uHTErpain J.

2xdx
3+x°

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y=16—X 1 ocklo abcuuce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y =1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopMHupoBaTh KOMaHIy W3 4 4YEJIOBEK JUIA YYacTHsl B MaTeMaTHYECKOU
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53

3
P7—A§+£”—;.

3. Haiitu

4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs u3 nByx unced. [leppoe, 1By3HaAUHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psin uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTndeckoe, pazmax,
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. Omnpenensis cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSTH, BBISICHSIIN, CKOJIBKO CEMSTH

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

Yuciio ceMsH COPHBIX PACTEHUU

Yuciio nakeToB

Haiitu cpennee apupmeTnueckoe U MOAY.
10. Tloacuurtanu oOveM mpoaaxk marasuHa B TedeHue 10 nueit (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiinure mutomans ceueHHs, TMPOBENEHHOTO depe3 JBe 00pa3yrollue KOHYCa, yrojd MEXIy
koropsivu  paBeH () .Otpesok AD IepHeHAMKYISPEH K IUIOCKOCTH DaBHOOEAPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrostame ot Toukm M 10 KakaoW W3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cwm.

3. B tpeyronsuuke ABC nano: £ZC 2900, AC=6 cM, BC=8 cm, CM — meauana.
Yepes Bepmmny C mpoenena mnpsmas CK, nmepneHIuKynsipHas K IUIOCKOCTH TpPEyrojbHHUKa
ABC, mpuaem CK=12 cm. Haiimute KM.

4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

nByrpannblii yron BADM pasen @() . Haiigure cropony pomba, ecin ¢BAD =45

paccrosiaue ot Touku B no minockoctu ADM paBHo 4\/§

5. Cymma mmomazied Tpex rpaHel mpsMOYrOoJIbHOIO MHapajuieNienuneaa, UMEKOIX
obm1yIo BepuuHy, paBHa 404 Oum’, a ero pebpa MpoONOpUHOHANBLHEI unciam 3, 7 u 8. Haitaure
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsMOYTOJIbHOIO Mapajulenenunena paBHsl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
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 pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0a1 — 1 6ama
- JIGMOHCTpUpYET TIJIyOOKOe, TIOJIJHO€ 3HAaHWE W IIOHHMAaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MIPUBOJUT BEPHBIE apryMEHTHI, I€TaeT MPaBUIIbHbBIE BBIBOIBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3J1aracT MaTepHall;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

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

- NpPaBUJIBHO, HO COBEpIIas HE3HAUMTENbHbIE OIIMOKH, OTBEYAaeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTD U3J1aracT MaTepHual;

- JIONyCKaeT OMIMOKM B OMPEACICHUH W HMCTOJKOBAHHHA OCHOBHBIX
MOHSATHH;

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

- CTYIEHT HCIBITHIBACT 3HAYUTEIIbHBIC 3aTPyTHCHHS, OTBEYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

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

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

- HE MOXET IPUBECTU BEPHBIE APryMEHTHI, JIEJIA€T HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ1 pelleHns: BEpPHBIH, HO JOIYIIEHA 0/1HA OLUIMOKA BEIYUCIUTEILHOTO 1
Xapakrepa,
Pemenne HavaTo JIOTMYECKM BEpPHO, JOMYIIEHA BBIYHCIUTEIbHAS 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 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEUEHbl Ha YEpTeX e CBOMCTBa BCEX NPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
NPUBEJICHA BEPHAs TIOCIIEJOBATEIIEHOCTD BCEX IIarOB PEUICHHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKHA B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOMyIIIeHa OJJHa HeTrpy0Oas BBIYMCIUTEIbHAS OMIMOKA, HE BIUSIONINE HA
NPaBUIBHOCTH JAJIbHEHIIIEro X0/1a peleHus
3 | X0 pelIeHust BEPHBIIA;
peleHne, BO3MOXXHO, He 3aBEpLICHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KJIFOYEBBIX MOMEHTOB;
OTMEYEHHBIC Ha YePTEeKe CBOWCTBA MPEJCTABICHHBIX B YCIOBHH (UTYP 0,5
U MX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B pPe3yJIbTaTe ITHX OMHMOOK MOXKET ObITh MOJyYeH HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 15
1.4. MaTepuanbHo-TeXHHYECKOe o0ecnieyeHue IS POBeIeHUs] POMEKYTOYHOI
aTTecTaluu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOaAMUYecKOe M HHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

MJisi NMPOBEACHUA

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.
boromomnog, 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. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromonos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiir, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3Ad., UCHp. U AOI. —
MockBa: WzngatenbctBo FOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa m Havayma aHanu3a: ydyeOHOE MOcCOOME I CPEIHETO
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe 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 cpearero npodeccuoHanbHoro obpasosanus / 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. 3agaun ¢ pemieHussMu B 2 4. Yactp 2 : yueOHOE
nocoowue s cpeAHero npodeccuoHanbHoro oopaszosanus / 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 CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropses
CTI., Usoaruna C.B. - 2-e u3a. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (denepanbHblii HEHTP UH()OPMAIIMOHHO-00Pa30BaTENbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Exunas xosutekimus iuppoBbIX 00pa3oBaTEIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil mopran «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue yKa3aHus 1Jis1 00y4aIOMMXCSl 0 OCBOEHUIO THCIHIJIHHBI

13. Meroanueckue yka3zaHus Ui 00y4aroluXCsl IO BHIMOTHEHHUIO MPAKTUYECKUX 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/

