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OnoOpeHna UKIOBON KOMHUCCHEH CocraBieHa B COOTBETCTBUHM C TPEOOBAHHUSIMU:

($U3MKO-MaTEeMAaTHIECKUX (enepanbHOr0 roCyIapCTBEHHOIO 00pa3oBaTelb-
JIIUCLAIUINH HOTO CTaHJapTa cpenHero (MmojaHoro) odmiero oo-
ITporoxon Ne 1 ot 31.08.2020r. paszoBanusi (IIpukaz MwunoOpHayku Poccunm Ne
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JlemapraMeHTa TOCYJapCTBEHHON IOJIUTHUKUA U B
chepe moaroToBku padounx kaapos u 10 Mu-
HoOpHayku P® ot 17.03.2015 r. Ne06-259 «Pe-
KOMCHIAIMSIMA ~ TI0  OpPTaHW3allid  TOJYYCHUS
cpenHero ooiiero oopa3oBaHus B Mpejeaax OCBO-
eHust 00pa30BaTENbHBIX MPOTPAMM  CPEIHEr0
npodeccuoHaabHOro oOpa3oBaHusi Ha 0aze oc-
HOBHOT'O O0IIero oOpa3oBaHUsl ¢ Y4ETOM Tpebo-
BaHUIl (QenepaibHBIX TOCYJApCTBEHHBIX 00pa3o-
BaTENIbHBIX CTAHJAPTOB, W IOJIydaeMOH mpodec-
CHM WM CHENUATbHOCTH CPEIHEro Mpodeccro-
HAJILHOTO 00pa30BaHMs»; TIPUMEPHOM MPOrPaMMBbI
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IIpencenareb HMK/I0BOH KOMUCCHH 3am. 1upekTopa no yueoHoii padore
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1. IllosicHuTEABLHAS 3AIIMCKA

PabGouass mporpamma 0011e00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MaremaTukay
npelHa3HayeHa JUisi HW3Y4YeHHs] MaTeMaTHKd B  MNpOoQEecCHOHAIbHBIX  00pa30BaTEIbHbBIX
opranuzanusax CITO, pealm3yrommx 00pa30BaTeIbHYIO MPOrPpaMMy CPeAHEro (MOJHOT0) OOIIEro
00pa3zoBaHMs B Mpeeax MporpaMMbl MMOATOTOBKH cneruaincToB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIEero 00pa30BaHus IIPH IOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouass mporpamma pazpaborana Ha ocHoBe TpeboBanuii D®I'OC cpeanero oO1ero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUI0O M Pe3yabTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBL «MaTemaTtukay, B COOTBETCTBUU ¢ PexoMeHIanusMu Mo OpraHu3aluy MOoTy4eHUs
cpenHero odmiero obpazoBaHusi B Tpeesiax OCBOCHHUS O0pa30BaTEIbHBIX MPOrPaMM CPEIHETrO
npodeCCHOHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUsS C y4eTOM Tpe-
OoBaHuii (henepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB H  MOJy4aeMOM
CHEIMAIbHOCTH  cpenHero mpodeccuoHanbHOro  oOpazoBanus (muchbmo  JlemaprameHTa
rOCYJapCTBEHHON MOMUTHKH B cdepe moaroroBku padounx kaapoB u IO MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanne nmporpaMMmbl «MaTeMaTHKay HaIPaBIICHO HA JOCTHKCHHE CIICIYIONINX IeJaeii:

e oOecrieueHne CcHOPMUPOBAHHOCTH MPEJACTABICHHA O COLMANBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBIICHHSI MAaTEMATHUKH;

e o0ecrieueHue CHOPMHUPOBAHHOCTU JIOTMYECKOIO, AJrOPUTMUYECKOT0 M MaTeMaTHYeCKOro
MBIILLICHUS;

e oOecrieueHne cHOpMHUPOBAHHOCTH YMEHUH NPUMEHATH TOJYYECHHBIC 3HAHHS IPH PEIICHUH
Ppa3JIMYHBIX 3a/1a4;

e o0OecrieueHue C(HOPMUPOBAHHOCTH TNIPEACTABICHUH O MaTeMaTHKe Kak uvacTh oOIue-
YEJIOBEYECKOU KYJIBTYPBbI, YHUBEPCATIbHOM SA3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCBIBATH U U3y4YaThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmy BKIIOUEHO COJEp)KaHHE, HAlpaBlICHHOE Ha (OPMHPOBAHHUE Y
00ydJaronuxcsi KOMIETEHIIUH, HeoOXoauMbIXx s kadecTBeHHOro ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0OIIero 00pa3oBaHUs C TMOJYYEHHEM CPEAHEro oO0Iero oOpa3oBaHMUS;
MpPOrpamMMbl MMOATOTOBKH CIEIIMAINCTOB CPEAHETO 3BEHA.

1.1. OOmas xapakTepuCTHKA Y4eOHOI qTucuuiinubl « MaremaTuka:
aJredpa M HayaJIa MATEMATHYECKOI0 aHAJIM3a, TeOMeTPHUsD)

Matematuka sBisiercd  (yHAaMeHTadbHOW 0OHIe00pa3oBaTEIbHOW  JUCHMIUIMHOW €O
CIIOKHBIIMMCS YCTOMYMBBIM COJEpKAHUEM U OOMIMMH TpeOOBaHUSIMU K TMOATOTOBKE 00Y-
qarormuxcs. [lpu ocBoenmm crnerumanbHocTH CIIO 15.02.01 MoHTaxk U TeXHUYECKasd
OKCILTyaTaIlusA IIPOMBIILIeHHOro obopynoBanus (mmo orpaciaam) (6azoBas moATOTOBKA)
TEXHUYECKOTO NMPOodeCcCHOHATHLHOTO 00pa30BaHUsl MaTeMaTUKa U3ydaeTcsl 0oJiee YriryOJIeHHO, KakK
npodunbHas ydeOHas AUCIUILTNHA, YIUTHIBAIOIIAs CTIeNU()UKY OCBAaMBAEMbIX CIIEIIUATbHOCTEH.

DTO BBEIpaXaeTcss B COACPX)AHUKM OOYUEHHs, KOJMYECTBE YaCOB, BBIICISEMBIX HAa H3ydeHUE
OTJICTBHBIX TE€M MPOrPaMMBbI, TIIYOMHE MX OCBOEHHUS OOYYAIOIIMMUCS, BUJAX BHEAYAUTOPHOMN
CaMOCTOSTENIbHON PabOThI 00yUarOIIHXCS.

OO0mme HeTu M3yYCHHS] MATEMAaTUKU TPAIUIIMOHHO PEaTH3yIOTCS B YETHIPEX HAMPABJICHUSX:

e OOIIIee IIPeACTABICHHUE 00 UACIX U METOJIaX MAaTEMAaTHKH;

. I/IHTeJ'IJ'IeKTyaJ'H)Hoe pa3BI/ITI/Ie;

e OBJIaJICHHE HEOOXOAUMBIMI KOHKPETHBIMH 3HAHUSIMHA U YMEHUSIMH,
e BOCIIHTATEJILHOE BO3JEHCTBHE.



M3yueHne MaTeMaTHKK YUYUTBHIBAET CIENU(UKY OCBAHBAEMbIX 00YUYAIOIIMMHUCS CICIIHATIbHOCTH
CIIO u oGecrieunBaercs:

e BHIOOPOM Pa3IUYHBIX MOAXOJ0B K BBEICHUIO OCHOBHBIX TTOHSITHIA,

e (OpMUPOBAaHMEM CHUCTEMBbl Yy4YeOHBIX 3alaHuii, oOecrneynBarOmMX 3IPPEKTUBHOE OCY-
IIECTBIICHUE BBIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e o0oramieHHeM CIIeKTpa CTHJICH y4eOHOH JEATEeIbHOCTH 3a CYET COTJIACOBAHMS C BEAYIIMMH
JESATSIIBHOCTHBIMU XapaKTEPUCTUKAMH BBIOPAHHOM CIICIIUATBHOCTH.
[MpodunpHas cocTaBisromas oTpakaeTcs B TPeOOBAaHUSAX K MOJITOTOBKE OOYYArOMIMXCS B

YacTH:

e 00IIIel CHCTEMBI 3HAHUIA: COJIEPIKATENbHBIC TIPUMEPHI UCTIOIB30BaHUS MATEMATUYECKUX UICH U
METOJIOB B MPOPECCHOHATHHON ACSITETbHOCTH;

® YMECHHUU: pa3jIMuue B YPOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHSAEMBIX aJITOPUTMOB;

® [IPAaKTHYECKOr0 HMCIIOJIb30BAHMS TNPUOOPETCHHBIX 3HAHUM W YMCHHUH: HWHIUBUIYaJbHOTO
y4eOHOTr0 OMBITA B MOCTPOCHUH MAaTEMaTHYECKHX MOJIEICH, BHIMOJTHEHUN UCCIIEI0BATEIECKUX
IIPOCKTOB.

Copepxanue y4yeOHOW IUCHMILTUHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH COZAEp-

YKaTeIbHBIMH JINHUSIMU OOYUEHHSI MaTeMaTHKE:

e anrebpanyeckasi JIMHUA, BKIIIOYAIOIIAs CUCTEMATHU3AIMIO CBEACHUN O YMCIIaX; U3y4YeHHE HOBBIX
u 00o0O0IIeHHe paHee W3YYEHHBIX orepanuii (BOo3BEICHHE B CTEINEHb, W3BJICYCHHE KOPHS,
norapuMupoBaHUE, CUHYC, KOCHHYC, TAaHTCHC, KOTAHTCHC W OOpaTHBIC K HUM); H3y4YCHHE
HOBBIX BUJIOB YHCJIOBBIX BBIPRXKEHUU U (POPMYJ; COBEPILICHCTBOBAHHE MPAKTUUECKUX HABBIKOB
U BBIYUCIIHTEIBHONW KYyJIBTYpPhI, PACIIMPCHHEC W COBEPIICHCTBOBAHWE aJIreOpanvecKoro
anmapara, cHOpMHpPOBAaHHOITO B OCHOBHOW INKOJE, W €ro NPHUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

® TEOpPEeTHKO-(DYHKIMOHANIbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATHU3AIMIO M PACIIUPEHUE CBEICHUI
0 (pyHKIHMSX, COBEPILIEHCTBOBAHUE rPaPUUEeCKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMU UJICSIMH U
METO/JIaMH MaTEMaTUYECKOr0 aHajin3a B 00beMe, MO3BOJISIONIEM HCCIIECI0BATh 3JIEMEHTAPHBIC
GyHKIIMM W peliaTh MPOCTEHINe TeoMeTpudeckue, (U3MYecKue U JpYyrue MNpUKIagHbIe
3a7a4u;

® JIMHUS YpPaBHEHMM W HEpPABEHCTB, OCHOBaHHAs Ha IOCTPOCHMHM W HCCIEJOBAaHUU MaTeMa-
TUYECKUX MOJIENeH, MepeceKaromascs ¢ anreOpanvyeckod M TEOpPETHKO-(PYHKIIMOHAIBHON
JUHUSMHA W BKIIOYAIONIAasl PAa3BUTHE M COBEPIICHCTBOBAHME TEXHUKHU alreOpanvecKux
npeoOpa3oBaHUi Ui pElIeHUs YpaBHEHWN, HEPaBEHCTB U CUCTEM; (OPMHUPOBAHHE CIIO-
COOHOCTH CTPOWUTH M HCCIIENOBATh MPOCTEUININE MaTeMAaTHUYECKUE MOJENIU TpPU PEHICHUH
MPUKIIAIHBIX 33]1a4, 3a7a4 U3 CMEXHBIX U CIEUAIbHBIX AUCIUIUINH;

® reoMeTpUYecKas JIMHHS, BKIIOYAIOIIAs HArsAIHbIC MPEICTABICHUS O MNPOCTPAHCTBEHHBIX
durypax W U3y4YEHHE HX CBOWCTB, (QOPMUPOBAHHWE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, pa3BUTHE CMOCOOOB TEOMETPUYECKUX H3MEPEHUH, KOOpAMHATHOTO W
BEKTOPHOTO METOJIOB JIJIsl PEHIEHUS] MATEMATUYECKUX W MPUKJIAHBIX 33/1a4;

® CTOXAacCTHYeCKas JTMHUS, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHH, IPEACTaBICHUN O
BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOLIEro MUpA.

B paboueii nporpamMe yd4eOHBIH Marepuan MpeACTaBIeH B (GopMe UYeperyroIerocs
pa3BepThIBAHUS  OCHOBHBIX  COJIEpP)KaTeNbHBIX  JUHUN  (anreOpanyeckoil,  TEOpeTUKO-
(byHKIMOHATIBHOM, ypaBHEHUH U HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUYECKOM ), UTO TO3BOJISIET
TMOKO MCIIONIb30BaTh UX PACIIOIIOKEHHE U B3aUMOCBSI3b, COCTABIATH KAJICHAAPHO - TEMaTUYEeCKUIl
IUIaH, Yy4uThIBas coeuuduky ocBauBaeMblx crnenuaigbHocTeir CIIO, rnyOuny wu3ydeHus
MaTepuaia.

Conepxanue pabouell mporpammbsl paccuuTaHo Ha 357 uacoB. PacmpeneneHue uyacoB 1o
pazzgenaM M TeMaM [pPOrpaMMbl  IPOU3BEIEHO C Y4ETOM TEXHHYECKOro mpoduis
npodeccuoHaabHOro odpazoBanus. [Ipodunmzanus meneil MaTeMaTn4eckoro oOpa3oBaHUS LIS



CHEIHMAIbHOCTeN TEeXHUYECKOro mpoduis mpeanojaraeT yCUJieHue U pacuIMpeHrue MpUKIaTHOTO
XapakTepa U3YYCHHUS] MAaTEeMAaTUKH, TIPEUMYIIECTBEHHOW OPUEHTAIIMH Ha AITOPUTMUYECKUI CTHIIb
MO3HABATEJILHOM J1eATeIbHOCTH.

N3yuenne o6mieoOpa3oBaTeabHONH y4eOHOH JUCHMIUIMHBI «MaTeMaTHKa» 3aBepIIacTCs
MOJIBEICHUEM UTOTOB B hOpMe IK3aMEHA B paMKax MPOMEKYTOUHOM arTecTaluy o0y4Jaroumxcs B
nporecce ocBoerus [ITICC3 CIIO ¢ monydeHnem cpeHero o01ero oopa3oBaHusl.

C nenpio akTUBHM3AIMH ACSITEIBHOCTH OOYYAIOUIUXCSl HA YPOKE HCIOIb3YIOTCS CEIYIOIINe
TUIAKTHYECKUE WTPBI: MAaTEMATHYECKOE JOMHUHO, KapTOYKU OOpATHOW CBS3HM, MATEeMAaTUYCCKUUN
0o0ii, MO3roBasi aTaka; SBPUCTHUYECKHUE U TIOUCKOBBIE Oece/bl, ydeOHbIE KPOCCBOPAbI, MaTeMaTHye-
CKMe€ TUKTaHThl;, ypoku Thna KBH.

[Tpu u3yueHun AucUMIUIMHBI «Marematruka» oOpallaercs BHUMaHHE OOYyYaroIIUXCs Ha ee
MPHUKJIATHON XapakTep, Ha TO, TJe M KOTJa M3y4yaeMble TEOPETUUCCKHE IMOJOXKCHUS U MPaKTUYe-
CKH€ HaBBIKU MOTYT OBITh HCIIOJIb30BaHbl B OyayIllel MpaKTUYeCKon IesTeIbHOCTH. B mporpamme
MOTYEPKUBAIOTCS MEXIUCIUIIMHAPHBIC CBSI3M MATEMaTHYECKOTO COJIEpKaHUsl ¢ y4eOHBIM CO-
nepkanreM: 1) 6a30Bbix o6pazoBaTenbHbIX auciuitinH (OBX); 2) yueOHbIe AUCITUIUIIMHBI 110 BBI-
o6opy (Mudopmaruka, Guszuka); 3) nononHuTenbHbe yueOHbIe qucuuiuiiHbl (COBpeMeHHOE ecTe-
cTBO3HaHue); HaBuraius, HaBUrallmOHHAS THAPOMETEOPOIorus u ouus (s coer. 26.02.03).

W3ydeHne marepuana IpoBOAUTCS B GOopMe, TOCTYITHOW TTOHUMAaHUIO, a TAaKXKe COOJII01aeTCs
MIPEEeMCTBEHHOCTh B 00Y4YE€HUHU, €IMHCTBO TEPMHUHOJIOTHH U 0003HAUYEHUN B COOTBETCTBHH C JICH-
CTBYIOIIIMMH TOCYIapCTBEHHBIMU CTaHaapTamu. [Ipu mpoBeIeHUN 3aHSITH:

UCIIONIB3YIOTCS yueOHbIE TOCOOUSI, TEXHUYECKUE U HATJISIIHbIE CPEeICTBAa O0YUEHNUS;
MPOBOSTCS HECIOXKHbBIE ACTYKTUBHBIE U UHAYKTUBHBIE PACCYKICHUS;

00OCHOBBIBAIOTCS IIarW PELICHUS 3a7a4;

bopMynupyrOTCSA ONpeeIeHUs MaTeMaTHUECKUX TTOHATUH;

MOJIb3YIOTCSA MAaTEeMATHUECKON TEPMUHOJIOTUEH Y CHMBOJIMKOI;

MUCHbMEHHO O(OPMIISIIOTCS pElIeHUs 3a/1a4;

bopMyIUPYIOTCS Ha MATEMATHYECKOM SI3bIKE HECIIOKHBIC MPUKJIIAHBIC 3a/1a4H;

MOJIB3YIOTCS KAITBKYIISITOPOM;

CaMOCTOSITEIIEHO M3ydJaeTcsl YIeOHBII MaTepHuall.

B mporiecce 0cBOCHHS MaTEMAaTHKK MCITOJB3YETCS CAaMOCTOSITeIbHasi padoTa (BHeayIuTOp-
Hasi) B o0beme 101 gacoB, KOTOpast pelyCMaTPUBAET CIACIYIOIIME BUIbI CAMOCTOSTEIbHOM pabo-
ThI 00YYAOIIUXCS: TOA00p M PEIIeHUE 3a/1ad 10 TeMe, COCTABIICHNUE TECTOBBIX 3a/IaHUM, HAIHCA-
HUE COOONICHMI, KOHCTIEKTOB, BBIMIOJIHEHUE rpadrueckux padboT, BHINOTHEHHE MPAKTHUYECKHUX 3a-
JAHWI: M3TOTOBJICHHE Pa3BEPTOK MHOTOTPAHHHUKOB WM TEJl BPAIICHUS C ITOCIICTYIOIIAM BBIYHCIIC-
HUEM HX 00BEMOB U TUIONIA/Iel TOBEPXHOCTEH, BHIMTOJIHEHNE HHANBHIyaTbHbBIX TPOEKTOB.

B nensax s dextuBHON peann3anuu JaHHON MporpaMMsbl, popmupoBaHus 00MKX U mpodec-
CHOHAJIbHBIX KOMIIETCHIIMH O0y4aronuxcs MpernofaBaTelb HUCIOIb3yeT COBPEMEHHBIE TUIAKTU-
YECKUE MPUEMBI U METOBI (MMPOOJIEMHOE M3JI0KEHUE YIeOHOr0 MaTepuasa, UCIOJIb30BaHUE TIPO-
OJIEeMHBIX BOIPOCOB M 33JaHUI, MCCIEA0BATENbCKOE (POPMUPOBAHNE MATEMATHUYECKUX MOHSTHH,
UTPOBBIC TEXHOJIOTHH, METO]] TIPOSKTOB | JIp. ).

1.2. MecTo yueOHOH AMCUMIJIMHBI B YUeOHOM IIaHe

Vuebnas pgucnumiuHa «MaTemMaTukay SIBISETCS YYEOHOW JUCHUIUIMHOM W BXOJWT B
0011e00pa3oBaTeIbHyI0 MOATOTOBKY KaK MPOQUIbHAS TUCIUILINHA.

[TocnenoBaTenbHOCTh M3YYEHHUSI TEM MPOrpaMMbl PAaCKpbIBAETCS B TeMarudyeckoM Iiane. 1o
KKIO0W TeMe MPUBOAATCS 00001IeHHBIE TPeOOBAaHUS K JTMYHOCTHBIM, METAIIPEIMETHBIM U TIPe.i-
METHBIM pe3yJIbTaTaM.



1.3. Pe3yabTaTbl 0CBOECHUS Y4EOHOH TUCHMILIHHBI

OcBoenne COACPIKaHU A y‘IC6HOI71 JUCHUITIIMHBI «MaremaTnkay o0ecreynBaeT JOCTHIKCHHC

00YYaIOUIMMUCS CIICAYIOIIUX Pe3yabmanos:
JUYHOCHHDBIX:

c(OPMUPOBAHHOCTh TMPEJACTABICHUI O MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH,
CPEJICTBE MOJICTTUPOBAHMS SIBICHUN W IIPOIIECCOB, UIEAX M METOJaX MAaTEMAaTUKH,

IIOHUMAHHUCEC 3HAYUMOCTU MareMaTHuKun JJIA HAaY4YHO-TCXHHUYCCKOI'O mporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MAaTEMAaTHKE KaK K YacTh OOIICYEIOBEYECKON KYJIbTYPbI
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATUKH, IBOJIOIUEH MaTEMaTUYECKUX UJICH;
pPa3BUTHE JIOTHYECKOTO MBIILUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHUS, aITOPUTMHUYECKOMN
KYJIBTYPbl, KPUTHYHOCTA MBIIUJICHUS HA YpOBHE, HEOOXOAMMOM Juis  Oymyrien
po¢)eCCHOHAIBHON JEATENBHOCTH, JUTS MPOAOKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;
OBJIaACHUC MATCMATHYCCKHMMHU 3HAHHUAMHM M YMCHUAMMU, HGO6XOI[I/IMBIMI/I B HOBCGHHCBHOﬁ
JKU3HHM, JUISI OCBOCHHUS CMEXKHBIX ©CTECTBCHHO-HAYYHBIX JUCIMIUIMH ¥ JUCHUTIINH
npodeCCHOHATBPHOTO [HUKJA, s MOJNy4eHHs OOpa3oBaHHS B 00JacTAX, HE TPEOYIOMHUX
yrIyOJICHHOH MaTeMaTH4eCKOW MOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BAHUIO, HA MPOTHKEHUN
BCEH JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPhHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEIIHOM PO eCCHOHAIBHOM U 00IIECTBCHHOM JIeATeILHOCTH;

TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIIbHOM TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;
TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTENIbHOM,
OOLIECTBEHHO TOJIE3HOHM, Y4eOHO-HCCIENOBATENbCKOM, MPOEKTHONM © JIpYrux BHIAX
JesATeIbHOCTH;

OTHOIIICHHE K MPOPECCUOHATBHOU IEATEIBHOCTH KaK BO3MOXKHOCTH YYacTHSl B PCIICHUHU
JIMYHBIX, O6III€CTB€HHI>IX, rocyaapCTBCHHbBIX, 06IlI€HaLII/IOHaJII>HI)IX HpO6JIeM;

Memanpedmemublx:

YMEHHUE CaMOCTOSITEIbHO ONPEAEIIATh LENH AESITEIIbHOCTA U COCTABIIATD IUIAHBI ACSTEIbHOCTH;
CaMOCTOSITENIbBHO ~ OCYIIECTBIISITh, KOHTPOJMPOBATH UM  KOPPEKTUPOBATH  JACSATENbHOCTD;
HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JUISl TOCTUKEHUS MMOCTABIEHHBIX LEIEH U pean3aiiu
TUTAHOB ACSITENbHOCTH; BEIOMPATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CHUTYAIUsX;

YyMEHUE TPOAYKTUBHO OOMIaThCA M  B3aWMOJCHCTBOBATH B  TIPOIIECCE COBMECTHOM
JeATeTbHOCTH, YYUTHIBATh TO3UIMU JIPYTUX YYACTHUKOB JEATEIBHOCTH, 3(P(HEKTUBHO
pazpemniaTb KOHQIUKTHI;

BIIQJICHUE  HAaBBIKAMHU  II03HABATEIBHOM, y4e€OHO-HCCIIEOBATEIBCKOW H  IPOEKTHOM
NeSATeTbHOCTH, HABBIKAMHM  pa3pelieHus TpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIbHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

TOTOBHOCTb M  CIHOCOOHOCTh K  CaMOCTOSITENbHON  MH(OPMAalMOHHO-TIO3HABATENbHOM
NESTENIbHOCTH, BKIIOUash YMEHUE OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHKAX WH(OpMAIUH,
KPUTHYECKH OIEHWBATh W WHTEPHPETUPOBATH HH(GOPMAIUIO, TOJYYaeMYH H3 DPa3IUIHBIX
HMCTOYHHUKOB;

BJIAJICHUE SI3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTUYHO WM TOYHO HM3JIaraTb CBOKO TOYKY
3pEHMs], UCTIOJIB30BATh a/IEKBATHBIE SI3bIKOBHIE CPEJICTBA;

BJIaJICHMC HaBBIKAMH ITO3HABATEIILHOW pedIeKCHMH KaK OCO3HAHHS COBEPIIACMBIX ICUCTBUU U
MBICJIUTEIILHBIX TIPOIECCOB, MX PE3yIbTaTOB U OCHOBAHUH, TPAHHI] CBOETO 3HAHMS M HE3HAHMSI,
HOBBIX [MO3HABATENIbHBIX 33]1a4 U CPEACTB JJISl UX JOCTUKECHHUS;

[EJICyCTPEMIICHHOCTh B TIOMCKaX W TPUHITHH PEUIeHUH, COOOPa3UTEIbHOCTh M HHTYHIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJACTABICHUHN; CIOCOOHOCTh BOCIPUHUMATH KpPacoTy M
rapMOHHIO MUPA;



npeomemmoix:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O MaTEMaTHKE KaK 4acTH MHUPOBOH KYJIbTYpbl U MECTE
MaTEeMAaTHKU B COBPEMEHHOW ITMBUIIM3AIINH, CTIOCO0aX OMHMCAHUS SBJICHHUN PEaThbHOIO MHpa Ha
MaTeMaTUYECKOM SI3BIKE;

c()OPMUPOBAHHOCTh MPEJACTABICHHA O MATEeMATHYECKUX TMOHATHIX KaK BaXKHEUIIUX
MaTeMaTUYECKUX MOJIEIAX, MO3BOJSIONIMX ONMCHIBATH M M3y4yaTh pa3HbIE MPOLECCHl M
SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCMOMATUYECKOTO TOCTPOCHUS MATEMATUUECKUX TEOPHIL;
BJIAJICHUE METOJAMHU JIOKA3aTEIbCTB W aJITOPUTMOB PELICHUS, YMEHUE WX HPUMEHSITb,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMU MpPUEMaMM PEIICHUS PAlUOHAIBHBIX W  HUPPAlUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUW M HEPABEHCTB, MX CHUCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM, B TOM YMCIIE JUIA [TOMCKA MYTH PELICHUS
Y WUTIOCTPALIMU PEIICHUS YPAaBHECHUN U HEPABEHCTB;

c(OpPMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHSTHUSX MAaTEMaTUYECKOTO aHAIM3a U UX
CBOMCTBAx, BJIAJICHUEC YMCHHEM XapaKTEpPU30BaTh IMOBEJACHUE (YHKIMNA, WCIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUW JIJI ONUCAHUA U AaHAJIM3A PEaJIbHbIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMHM TMOHSTHSMH O IUIOCKMX U TPOCTPAHCTBEHHBIX TI€OMETPUUYECKUX
durypax, HMX OCHOBHBIX CBOWMCTBaxX; C(HOPMHPOBAHHOCTh YMEHHS  pacllO3HaBaTh
reoMerpuueckue GUTYpsl Ha 4YepTexax, MOJCISIX M B pEalbHOM MHpPE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u Gopmyn A peuieHus reOMETPUIECKUX 3a1a4
Y 3324 C MPAKTUYECKHUM COJICPKAHUEM;

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O TPOILECCax W SBJICHHUIX, WMCIOIIMX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX IOHSATHSIX
3JIEMEHTAPHON TEOPUH BEPOSTHOCTEHM; YMEHHMM HAaXOJIUTh M OLIGHUBATh BEPOATHOCTU
HACTYIUICHHSI COOBITHI B MPOCTEUIITNX MPAKTUUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEJIUYMH;

BJIaJICHUE HABBIKAMHM HCIIOJb30BAHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IIpU pEIICHUU
3a7ad4.

[Tporpamma paccuutana Ha 357 wacoB cnenuanbHOCTIM CITO TexHmdeckoro nmpodwis. M3 HuX

aynuTtopHasi (o0Osi3aTenbHas) Harpy3ka oOydaromuxcsi — 234 dyaca; caMocTosiTeNbHas paboTa
(BHeayauTopHas) ooydaromuxcs — 101 gacos.

B xoze n3ydeHus: TuCHUITUHBI TPOrpaMMoii peycMoTpensl 10 KOHTpoabHBIX padoT: Ne 1 mo

pazaeny 1; Ne 2 mo pazneny 2; Ne 3 mo pazgeny 3; Ne 4 o teme 4.1; Ne 5 mo teme 4.2; Ne 6 mo
teMaMm 4.3; Ne 7 no pazzneny 5; Ne 8 o pazneny 6; Ne 9 mo remam 7.1 — 7.3; Ne 10 o remam 7.4 —
7.5. llpomexxyTouHas (opma aTTecTalliu: BO 2 CeMeCTpe — MUChbMEHHBIN K3aMeH.



2. TemaTnyecKuu 1mJjiaH

KoJu-Bo aya. yacos npu | Camocro-
MaxkcumajibHasi | 04HOI (popme 00yueHUA | ATEJIbHAS
HaumeHoBaHue pa3iesioB U TeM
Harpy3ka, yac. a6, | Ipax. padora,
Bcero p yac.
pao. 3aH.
BBenenune 3 2 1
Pa3nea 1. Anredpa 39,5 29 - - 10,5
Tema 1.1. PazpuTHie NOHATHS O YUCIIE 17 12 )
Tema 1.2. KopHu, crenenu u jorapumMbl 15,5 12 3,5
Tema 1.3. IIpeoOpa3oBanue anredpandecKux 7 5 5
BBIPKEHUN
Kountpoabnas padora Ne 1 o pazneny | 1 1
Paznen 2. OCHOBBI TPUTOHOMETPUH 22,5 17 55
Tema 2.1. OCHOBHBIC ITOHSTHUS 3 2 1
Tema 2.2. OcHOBHBIE TPUTOHOMETPHUYECKHE 75 5 15
TOKJIECTBA ' ’
Tema 2.3. IlpeoOpa3zoBaHue MPOCTCHUITUX 5 4 5
TPUTOHOMETPUYECKHUX BBIPAKECHUI
Tema 2.4. ApkcuHycC, apKKOCHHYC, apKTaH- 2 2
TeHC YHuCIa
Tema 2.5. Ilpocreiimme TpUroHOMETpHYE- 4 3 1
CKH€ YPaBHEHUS U HepaseHCmad
KonTtpoJsbHas padora Ne 2 no pa3neiny 2 1 1
Pa3znen 3. ®dynkuuu, uX CBOWCTBa M rpa- a1 33 8
(uxu
Tema 3.1. ®ynkuuu. [loHarue o HenpepbIB- 2 5
HOCTU (DYHKIIUU
Tema 3.2. CoiictBa pynkiuu. I'paduueckas
uHTepnperamus. [lpumepsr GyHK- 75 5 15
LIUOHAIBHBIX 3aBUCHUMOCTEH B pe- ' ’
QTBHBIX MPOIIECCAX U SIBICHHUIX
Tema 3.3. OOparHbie GyHKIMN 6,5 4 2,5
Tema 3.4. CreneHnsle, Moka3aTelbHbIE, JIO-
rapupMUUECKUe U TPUTOHOMETPH- 97 21 6
yeckue (yHkiuu. OOpaTHbIE TpU-
TOHOMETPUYECKUE PYHKIINH
KonTpoabHast padora Ne 3 no pazneny 3 1 1
Pasnen 4. Hayana mareMaTn4eckoro aHa- 7 47 24
JIM3a
Tema 4.1. ITociieqoBaTenbLHOCTH 5 4 1
Tema 4.2. IlpousBojHast ¥ ee MpUMEHEHHE 43 28 15
KonTpoabubie padorsl Ne 4,5 o remam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHasi 1 HHTETPAT 23 15 8




KonTpoabHas padora Ne 6 o teme 4.3 1 1
Pa3pnen S. YpaBHeHus1 M HepaBeHCTBA 44 29 15
Tema 5.1. YpaBHeHUs U cCTEMBI YpaBHEHUIA.
HepaBenctBa u cucreMbl Hepa- 44 29 15
BEHCTB C JIByMsI IEPEMECHHBIMU
KonTtpouabnas pa6ora Ne 7 no pasneny 5 1 1
Pa3znen 6. DineMeHTa KOMOMHATOPUKH, TE€O- 20 13 7
pusl BEPOSITHOCTEH U CTATUCTHKA
Tema 6.1. OcHOBHBIE TOHATHS KOMOHWHATO- 6 4 5
PUKHU
Tema 6.2. DneMeHTHI TEOpUsl BEPOSITHOCTEN 9 6 3
Tema 6.3. DieMeHTHI MaTeMaTHYECKOH cTa- 5 3 2
THUCTUKH
KonTpoabHnas padora Ne 8 no pazneiny 6 1 1
Pasnen 7. 'eomeTpusn 82 54 28
Tema 7.1. [IpsiMble U TIIOCKOCTH B MPOCTPaH- 18 12 5
CTBE
Tema 7.2. MHOrOrpaHHUKH 12 8 4
Tema 7.3. Tena u TOBEPXHOCTH BpalleHUS 14 9 5
Kountpouabnas paéora Ne 9 o teme 7.1 - 7.3 1 1
Tema 7.4. VI3mepeHus B reoMeTpuu 27 18 9
Tema 7.5. KoopauHaTel 1 BEKTOPHI 11 7 4
Konrtpouabnas pa6ora NelO no teme 7.4-7.5 1 1
Kouncyabranuu 22
Hroro: 357 234 101




3. Coaeprkanue y4eOHOM JUCHMIIIIMHBI
BBenenue

Martemaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH()POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOU
nestenbHOCTH. Llenu u 3a1aun u3ydeHus MaTeMaTuku pu ocBoenuu crienuanbaocteit CI10.

CamocrosiTesibHast pabora

Hanmcanue coobmennii Ha Temy «/lcTopusi BOSHUKHOBEHHSI MaTeMaTUKNY, «MaTtemaTuka
JpeBHOCTU», «MaTeMaTHKa B COBpPEMEHHOM MUpPe» (I10 BEIOODPY).

Paznen 1. Aareopa

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE

Lensie u pamuoHanbHbIC 4YHCHa. JlelcTBUTENbHBIE uucha. [IpubnudicerHvlie BbIYUCTIEHUS.
Komnnexcnuvie uucna.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu un crenenu. KopHu HaTypanbHON CcTeneHM M3 yuciaa W uUX cBoicTBa. CTeneHu c
palMOHAIbHBIMU TOKAa3aTels MM, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU I10KA3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesnem.

Jlorapudm. Jlorapudm umciaa. OCHOBHOE JOrapu(pMUUYECKOE TOXIECTBO. JleCSITHYHBIC U
HaTypaJyibHble Jorapu@msl. [IpaBuna nelictuii ¢ norapupmamu. [lepexoa kK HOBOMY OCHOBAHHUIO.

IIpeoGpa3zoBanue anredpamveckux BbIpazkeHuil. [IpeoOpa3zoBaHMe palMOHANBHBIX, Hp-
PAlMOHATILHBIX CTETIEHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUYECKUX BbIPAXKEHHI.

Apudmerndeckre AeHCTBUS HAJ YUCIAMH, HAX0XK/IEHHE NMPUOIMKEHHBIX 3HAUCHUH BETUYMH U
MOTPENIHOCTEN BHIYUCICHHH (a0COTIOTHONW U OTHOCUTEIBHOM), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.

Brlunciienne u cpaBHEHUE KOpHEW. BrInoiHEHME pacYETOB ¢ paJuKalIamMHu.

Pemenne nppannoHanbHbIX ypaBHeHUN. HaxoxkaeHue 3HaUEHU CTeNEHEer ¢ pallMOHAIbHBIMU
nokazarensimMu. CpaBHeHue creneHei. [IpeoOpa3oBaHus BeIpaXKEHUI, COEpKALUX cTereHu. Pe-
LICHUE TIOKA3aTeNIbHBIX YPaBHEHUM.

Pemenune npukiiaaHsix 3amad.

Haxoxnaenue 3HaueHuil norapudma no npousBojIbHOMY OCHOBaHuIO. [lepexos oT oxHOro oc-
HOBaHUS K JIpyroMy. Beruncnenue u cpaBHenue norapudmos. JlorapupmMupoBanmue 1 mOTEHIUPO-
BAHHE BBIPAKECHUM.

[IpuGixeHHbIC BEIYUCICHUS U PEIICHUS TPUKJIAIHBIX 3a71a4.

Pemenne norapudmuueckux ypaBHEHHIA.

Tema 1.3. IlpeoGpa3oBanue ajiredpan4ecKux BbIpaxeHUi

[IpeoOpa3oBaHre palMOHANBHBIX, HWPPALUOHAIBHBIX CTEMEHHBIX, MOKA3aTelIbHBIX U
norapu(MUUECKIX BBIPAKCHHH.
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CamocrosiTesibHast padoTa

1. Hanucanue cooOmenust Ha TeMy: «VIcTOpus BOSHMKHOBEHHUSI MaTeMaTHKW», «MaremaThka
npeBHOCTHY. «MaTeMaTiKa B COBpEMEHHOM MHpE» (10 BBIOODY).

2. Hamucanue cooOmeHus Ha TeMy: «Bo3HUKHOBeHHE U pa3BUTHE YHCcia», «CeKpeT apaOCKHX
dp», «{udpsl, UX BUIBI U HCTOPUS pa3BUTHN», «CueT npeBHelt Pycuy» (1o BeIOODY).

3. CocraBiieHue TECTOBBIX 3aJJaHUIl HAa Bce ACMCTBUS C PAllMOHAIBHBIMU YHUCIAMH.
4. Tlombop u peuienue 3aaay no reme: «Pemenue 3a1a4 Ha MPOLIEHTHD.
5. Pemenue 3aa4 Ha BBIYMCIICHHE MOTPEIIHOCTEH MpUOIMKEeHUH (M0 MHAWBUyaTbHOMY 3aja-

HUIO).

6. Hanucanue cooOmenus Ha temy «/cTopusi BOSHMKHOBEHHSI KOMIUIEKCHOrO uuciay, «Pas-
augHBIe (POPMBI 3aMCH KOMIUIEKCHOTO 4Hciay, «[IpuMeHeHne KOMITIEKCHBIX dYucenn» (Io
BBIOODY).

7. Pemenue 3a1au Ha TeMy «CTeNeHb ¢ IEUCTBUTEIBHBIM TIOKA3aTeNIeM U €€ CBOMCTBa» (110 MH-
JMBUIyaIbHOMY 3aJJaHUI0).

8. Pemenune 3amau Ha Temy: «KopeHb N-oif cTeneHW W3 Yucia» (10 WHIWBUAYAJILHOMY 3aja-
HUIO).

9. Pemenue 3amau Ha Temy: «PenieHne MppanMoOHAIBHBIX ypaBHEHUI» (10 MHIMBHUIYaIbHOMY
3a[aHHUIO).

10. CocraBnenue TecTOBBIX 3aqanuii o Teme: «KopHH, cTerneHn».

11. Hanucanue coobuenuil Ha temy: «Mcropust pa3BuTus jgorapugmony, «Jlorapupmsl BOKpyT
Hac» (110 BEIOODY).

12. Pemenue 3a1a4 Ha Temy «lIpeoOpa3oBanue norapupmMuUUecKuX BbIpaXeHUN» (110 MHIUBUIY-
ATBHOMY 3a/IaHHIO).

13. Cocranenue kpoccBopza Ha TeMy «CTeneHH, KOpHH, JJorapudMbD».

KonTpouasnas padora Ne 1 no pasneny 1
Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIC TOHATHSA

Panunannas mepa yrna. BpamatenbHoe nukeHue. CHUHYC, KOCHUHYC, TaHT€HC U KOTaHTEHC
qucia.

Tema 2.2. OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA

®opmynsl npusencHuss. Popmynsl cioxeHus. Dopmyibl yaBoeHUss Popmynvl nOJI0SUHHO20
yena.

Tema 2.3. IIpeoOpa3zoBaHusi MPOCTEHIIUX TPUTOHOMETPUYECKUX BbIPAKEHHU I

[IpeoOpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKUIUN B MPOU3BENEHUE U MPOU3BEACHUS B
CyMMYy. Buipaosicenue mpueoHomempuieckux )yHKyull uepes maneeHc noJ08UHHO20 apeyMeHma.
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Tema 2.4. ApKCHHYC, AaPKKOCHHYC, APKTAHI'€HC YUCJIA
OO6patHbie TpUroHoMeTpudeckue GyHKIMN. APKCUHYC, apKKOCUHYC, apKTaHT€HC.
Tema 2.5. TpuronomeTrpuyeckue ypaBHeHHsI 1 HEPaBeHCTBA

[Ipocreiiimye TpuroHoMeTpudyeckue ypaBHeHUs. [Ipocmetiuiue mpucoHomempuyeckue Hepa-
eeHcmaa.

Oo0OpaTHble TPUTOHOMeTPpHYEeCKHe PYHKIMHU. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.

Panuannbsiii MeTo U3MEPEHUS YTIIOB BPAILIEHUS U CBSI3b C TPAAyCHON MEPOIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYIbl CIOXKEHUS, YIBOCHHS, MPeoo-
pa3oBaHUE CYMMBI TPUTOHOMETPHYECKUX (YHKIUU B TMPOHM3BEICHHE, MPEOOpa3oBaHUE IIPO-
U3BE/ICHUsI TPUTOHOMETpUUECKUX (QyHKIM B cymmy. [IpocTteiiiine TpUroHoMeTpruuecKue ypas-
HEHUS U HEPaBEHCTBA.

OO6patHbie TpUroHOMEeTpUYecKre GYHKIIMHU: apKCUHYC, apKKOCHUHYC, apKTaHT€HC.

CamocrosiTesibHas padora

1. Hamucanue cooOmieHus Ha Temy: «VIcTOpuss BOSHUKHOBEHHS W PA3BHTUS TPUTOHOMETPHUY,
«[IporcxX0XIEHUH eIMHUIL U3MEPEHUS YTIIOBY (110 BBIOOPY).

2. Pemenue 3amau Ha Temy «lIpuMeHenne GopMys CIOKEHUS K YIIPOIICHUIO TPUTOHOMETpUYE-
CKHUX BBIp@XKEHUI» (110 HHIUBHIYAILHOMY 33/1aHUIO).

3. CocraBiienue TecTOBBIX 3ananuii o teme «l[IpumeHeHune GopMya TPUTOHOMETPUHU K MPE00-
pPa30BaHUIO TPUTOHOMETPUYECKUX BBHIPAKEHUI.

4. Pemenue 3amau o teme: «Popmyisl TpeoOpazoBaHUsl TPUTOHOMETPUUECKOM CyMMBI (pa3HO-
CTH) B IPOM3BEICHUE (110 HHANBUIYATbHOMY 33JaHHUIO).

5. Pemenue 3anaq o reme: «PopMyiibl peoOpa3oBaHUsl TPUTOHOMETPHYECKOTO IMPOU3BEACHUS
B CyMMY (pa3HOCTh)» (110 HHIMBHIYAILHOMY 3a/1aHUIO).

6. Pemenue 3amau o teme «TpuroHoMeTpudecKue ypaBHEHUs» (TI0 MHIAMBHIYyaLHOMY 3aja-
HHIO).

7. TloaroroBka MuHU — TipoekTa 1Mo teme: «lIpuMenenue tpuronoMmerpun B ¢usuke. O6macTu
MPUMEHEHUS TPUTOHOMETPUI.

KonTpoabnas padora Ne 2 o pazaeny 2

Pa3znen 3. MyHKIUM, X CBOMCTBA U rpaguKH
Tema 3.1. ®ynkuuu. [lonsiTue 0 HeNMpPepHIBHOCTH (PYHKIMHU

@®yuknun. O6nacTh ONpeAesieHns 1 MHOXKECTBO 3Ha4eHHH; rpaduk (QYHKIMH, MOCTPOCHUE
rpadukoB QyHKIIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa pynkuun. I'paduyeckasi unrepnperanus. [Ipumepnbt
(l)yHKlll/IOHaJH)HI)IX 3aBHCHUMOCTEN B PC€AJNBHBIX NMpoHeccax U ABJICHUAX

CeoiictBa (pyHkumu. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHHUYEHHOCTH, IEPHUO-
TUYHOCTH. [IpoMexyTku Bo3pacTaHus W YObIBaHUs, HAWOOIbIlee W HAWMEHbIIEe 3HAYCHUS,
TOYKH dKCTpemyMa. ['padudeckas uaTepnperanus. [I[pumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEH B
peallbHBIX TpoIleccax W SIBICHUAX. ApudMmeTnueckue omnepanuud Haa QyHkuusmu. CroxHas
byakuus (kommno3uius). [lousamue o Henpepvl8HOCMU DYHKYUU.
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Tema 3.3. O0paTHbIe PYHKIUH

Oopammnuvie pynkyuu. O6nacTh onpeaesneHus u o0JacTh 3HaueHUu oOpaTHOM pyHkIMuU. ['pa-
¢k oOpaTHON GyHKINH.

Tema 3.4. CTeneHHble, MOKA3aTeIbHbIE, JJorapupmMuyeckne 1 TpUroHoMeTpuyeckne QyHkK-
. O0paTHbie TPUTOHOMeTpUUYecKkre GyHKIUMN

Onpenenennst QyHKIIUN, UX CBOMCTBA U TpadUKH.

[TpeoOpaszoBanus rpadukos. [lapamienbHblii nepeHoc, CUMMETPHUS OTHOCUTENIBHO OCei Koop-
JTUHAT U CUMMETPHUS OTHOCUTEIBHO Hayasla KOOPIAWHAT, CAMMETPHUSI OTHOCUTEIBHO MPSAMOH Y = X,
pacTsKEHUE U CKAaTUE BJIOJIb OCEH KOOPAMHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAYy NEPEMEHHBIMH B PeajbHBIX MPOIECccax U3 CMEKHBIX TUCIIHU-
wH. Onpexnenenue pynknmii. [Tocrpoenue u urenue rpadpukoB ¢pynkuuid. MccnenoBanme GpyHk-
. CBOMCTBa JMHEWHOH, KBaJAPAaTUYHOH, KYCOUYHO-JTMHEHHON W JIPOOHO-IMHEHHOU (DYHKITUH.
HenpepsiBablie u nepuoanueckue pyHkuuu. CBoicTBa U rpa@uKu cUHyca, KOCUHYCa, TAHI€HCa U
kotanrenca. OOparnble QyHKIMH W uX Trpaduku. OOpaTHble TPUTOHOMETpHUECKHE (YHKIUU.
[TpeoOpasoBanus rpaduka Gyakuuu. ['apmonndeckue konedanwus. [Ipukinaaabie 3axa4n.

[Toka3zarenbHble, JOrapuPMHUECKUE, TPUTOHOMETPUIECKIE YPABHEHUS U HePABEeHCHEA.

CamocrosiTesibHas padora

1. BelImosHEHUE TPAKTUIECKOTO 3aaHMsI HA ONMMMCAHUE CBOMCTB (DYHKIMH 1O JaHHOMY Tpaduky
(110 MHIWBH YA IbHBIM BApHAHTAM ).

2. Bremonnenune rpaduueckoii paboTel Ha TeMy «DJIEeMEHTapHbIE MpeoOpa3oBaHus Tpaduka
byHKIMNY (M0 UHANBUAYAILHBIM BapUaHTaM).

3. BemonHenune rpaduueckoit paboThl Ha MOCTpoeHUE rpaduka (QYHKIUH, OOpATHON TaHHON
(o manHOMY TpaduKy).

4. PemieHue 3aa4 Ha IOCTPOEHUE TPAPUKOB CTENEHHBIX (PYHKIMN U ONMCAaHUE UX CBOWCTB.
5. Pemenue 3a1a4 Ha onucaHue CBOWCTB M MOCTPOEHHE IpaduKa MOKa3aTeIbHOW (QYHKIUH.
6. Brmonnaenue rpaduyeckoii paboThl Ha MOCTpOEHUE rpadrKa MoKa3zaTeaIbHON (PYHKIIMH TyTEM

3JIEMEHTApHBIX TPeoOpa30BaHUil.

7. Brimonnenue rpaduueckoil paboThl Ha mocTpoeHue rpaduka JorapupmMuieckon (QpyHKIUH
IyTEM 3JIeMEHTapHBIX NpeoOpa3zoBaHui (110 MHIUBH Iy IbHBIM BapHAHTaM).

8. Tloctpoenue rpadukoB ¢pyHkuuit y = a Sinx + b; y = a cosx + b (nmo unanBuayasbHbIM Bapu-
aHTaM).

9. BemmonHenue rpadudeckoit paboTel Ha MOCTpoeHne rpadukoB GyHKIME Y = atgx + b; y =a
CctgX + b (mo uHIMBHAYaIbHBIM BapUAHTaM).

10. I'paduueckas pabora Ha mMocTpoeHue rpauKoOB TPUTOHOMETPHUECKUX (DYHKIMU MyTEM dJie-
MEHTapHbIX IPeoOpa3oBaHUM.

KontpoabsHas padora Ne 3 o pasneny

Pasznen 4. Hayaa MaTeMaTHYe€CKOI0 aHAJIN3A

Tema 4.1. Iocae10BaTeILHOCTH
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ITocaenoBaTe ILHOCTH. CrocoOsl 3aJaHusg u CBOMCTBA YHCJIOBBIX
MocJIeIoBaTebHOCTCH. [lonsamue o npedere nociedosamenvrocmu. Cywecmeosarue
npedeia  MOHOMOHHOU 02PaAHUYEHHOL nocie006amenbHOCHIU. CyMmMupoBaHue
nocleoBarenbHOCTel. beckoHeuHO yOBIBaroIas TeOMEeTprudecKas MPOTPECCHS U €€ CyMMa.

Tema 4.2. Ilpou3BoHasi M ee NPpUMeHeHH e

IIpousBoanas. [lorsTue o mpon3BoHON QYHKIMH, €€ TeOMETPUICCKUN, MEXaHUUECKHUMA
U (Gu3MUeCKUd CMBICT. YpaBHEHUE KacaTelbHON K Tpaduky ¢yakinuu. IlpaBuma u
dbopmynel  nmuddepeHupoBaHusa, TaOIUMIIa MPOU3BOAHBIX AJIEMEHTAPHBIX  (YHKIIHM.
[Ipou3BogHBIE CYMMBI, Pa3HOCTH, NPOU3BEACHUS, 4YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkui. I[lpuMeHeHHe NPOW3BOJHONW K HCCIACAOBAHUIO (QYHKIUNA H
noctpoeHnto rpadukoB. HaxoxaeHue HaWOONBIIETO, HAWMEHBIIETO 3HAYCHUS W
JKCTpeMallbHbIX 3HaYeHU (yHKUuU. I[Ipouzeoonsvie obpammuol QynKkyuu u KOMNOIUYUU
@dynxyuu.

[Ipumepbl UCHONB30BaHUS MPOU3BOAHON ISl HaXOXKJICHUS HAWIYYIIETO DPELICHUS B
MPHUKIIAIHBIX 3a7adax. Bropas mpou3BoOgHAs, €€ TEOMETPUUYCCKUN M (DU3MYECKHA CMBICI.
HaxoxaeHue ckopocTH [UIs mpoiiecca, 3aJaHHOro (OpMyIioi u rpaguKom.

Koutpoabnbie pa6oTnl Ne 4, 5 o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 HHTerpaJ

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHue OIpeneIeHHOrO0 MHTErpansa iUl
HAxXOXJICHUS IUIONIAAN KpHUBOJMHEWHONW Tpamnenuu. PDopmyna Herotona—IleitbHuna.
[Tpumepsl IpUMEHEHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padora

1. Pemenue 3aau Ha BbIUKCIICHUE Tpeena (GYHKIUM Ha OECKOHEYHOCTH (IO MHAUBHIYab-
HOMY 33JIaHHUIO).

2. Pemenue 3amau Ha npuMeHeHue npaBuil TuddepeHIpoBanus (M0 MHAUBUYATLHOMY 3a-
JTAHUIO).

3. Pemenue 3ama4 Ha HaXOXK/IEHUE MPOU3BOHON CTETICHHOM, MOKa3aTeIbHON U JIorapugpmu-
yeckoi (pyHK1ui (10 MHANBUIYaTbHOMY 3aJaHUIO).

4. Pemwenue 3a1au no teme: «HaxoxxaeHue mpou3BoaAHON CIOXKHON QyHKIMI (110 UHAUBUILY-
ATbHOMY 3a/IaHUIO).

5. Pemenue 3aau Ha HaXOXKIAECHUE 3HAYEHUs MPOU3BOAHOM B TOUKe (110 MHAMBUAYAIHHOMY
3aJ1aHUIO).

6. Hammcanuwe coobmenus Ha Temy «Mcropust quddepeHnmaisHOro ucuncieHus», «lIpmve-

HEHUE MPOU3BOIHOI B (puzmKe» (110 BEIOOPY).

CocraBieHre TeCTOBBIX 3aiaHuii TIo TeMe «I [por3BoHast HyHKITHI.

8. Pemenue 3amau o teme: «MccnenoBanue GpyHKIMM HA MOHOTOHHOCTD C TTOMOIIIBIO TIPOU3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

9. Pemenne 3amau o teme: «lccnenoBanue GyHKIMU Ha SKCTPEMYMBI C ITOMOIIBIO TIPOH3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

10. Hammcanue cooOmienust Ha TeMy: «lIprMeHeHne BTOpoi Mpou3BOAHOM B usuke», «IIpo-
W3BOJIHBIE BBICIINX TOPSAKOB U X IPUMEHEHHE» (II0 BBIOOPY).

11. Pemenue 3a1a4 Ha uccieqoBaHUe (PYHKIMA HA MOHOTOHHOCTH C ITOMOIIBIO BTOPOM MPOM3-
BOJIHOM (110 MHAMBUIyaIbHOMY 3a/IaHHIO).

~
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12. Pemenue 3amau o teme: «MccnenoBanue GyHKIIMU Ha HANPaBJICHUE BBITYKIIOCTH rpadurka
¥ TOYKH rieperrday (1o MHAWBUIYaIbHOMY 3aJaHHIO).

13. Bemonnenue rpadudeckoir padothl «VccnenoBanrue GyHKIIMKA W TIOCTPOCHUE €€ rpaduka
10 pe3ybTaTaM UCCIICIOBAaHMSD (OTIMCAHUE CBOUCTB (DYHKITUH).

14. Bemonnenue rpadudeckoir padothl «VccnenoBanre GyHKIIMKA U TIOCTPOCHUE €€ rpaduka
0 pe3yabTaTaM UCCIIeIOBaHMsD (TTocTpoeHHe rpaduka QyHKImN).

15. Pemrenue 3a7a4 Ha HaXOXKJICHHE HAUOOJBIIETO (HAMMEHBINET0) 3HAUYCHHUS (PYHKIIMU HA OT-
pe3ke (110 MHIMBUIYaIbHOMY 331aHHIO).

16. CocraBnenue kpoccBop/a o TeMe: «OcHOBbI A hepeHIInaTbLHOTO UCUUCICHHSD.

17. Pemenue 3ama4 Ha HAXOXKICHUE MEpBOOOpazHON (PyHKIMU (MO0 MHAWBUIYATbHOMY 3aj1a-
HUIO).

18. CocraBnenue TecTOBBIX 3aJaHui 110 Teme: «HeorpeaeeHHbIi HHTETpa.

19. Hanwmcanue pedepara wiu nokiaga Ha temy: «/cTopus HHTErpalbHOIO MCUUCIICHUS, CO-
obmenus «Metoa ucueprbiBanus Apxumena» (1o BEIOOpY).

20. Pemenue 3a1a4 Ha BBIYKCIIEHUE OIPEIEIEHHOTO HHTErpaia C UCIOJIb30BaHUEM €r0 CBOWCTB
(10 MHAVBHUYaIbHOMY 32IaHUIO).

21. Pemenue 3amau Ha BBIYMCIICHUE OMPENIEIICHHOTO0 MHTErpaia (1o MHIUBHIyAILHOMY 3a/1a-
HUIO).

22. Tlonbop u perenue 3a1a4 1o teme: «OrnpeaeseHHbIi HHTErpal B TEOMETPHI.

23. Pemenune 3amau mo teme: «OnpeneneHHbId HHTErpal B (GU3MKe» (M0 MHAUBHIYATBHOMY
3aJIaHHUIO).

24. Cocraienue Tabmuipl «OnpenereHHbId HHTErpal B TEOMETPUH U (DU3HKE).

25. TlogrotroBka MMHHM — TpoekTa mo Tteme: «l[IpeaplcTopusi MaTreMaTHYecKOro aHaIu3a.
3HavYeHre POU3BOJHOM B PA3IMYHBIX 00IACTIX HAYKH.

Kontpoabubie padorsl Ne 6 o Teme 4.3.
Paznes 5. YpaBHEeHHUsI H HEPABEHCTBA

Tema 5.1. YpaBHenus u cuctembl ypaBHenuii. HepaBeHcTBa U cCTeMbl HEPABEHCTB C
ABYMSI lepeMeHHbIMU

YpaBHeHusi W  cucTeMbl ypaBHeHuWil. PanuoHnanpHble, HppalUOHAIBHBIC,
[0Ka3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

KopHu ypaBHeHMil. PABHOCHUIIBHOCTh YPaBHEHH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TTPUEMBI UX pelIeHUs (pa3joKEeHUE Ha MHOXKUTENU, BBEJICHUE HOBBIX HEU3-
BECTHBIX, IMOJICTAHOBKA, TpaUIeCKuil METO).

HepaBencrBa. PannoHalbHBIE, UppALMOHAIIBHBIC, TOKA3aTEIbHbIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIC TTPUEMBI X PEIICHHUS.

Hcnoab3oBaHue CBOMCTB U rpadukoB GyHKIUMA NPH PellIcHUH YPABHEHUI M Hepa-
BeHCTB. Meton uHTepBaioB. M3o0pakeHHMe Ha KOOPAMHATHOM TIJIOCKOCTH MHOXECTBa
pELIEHUI YPaBHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

ITpuknanseie 3ana4n

[IpumeneHre MaTeMaTUYECKUX METOJOB ISl PELIEHUs COAEPKATEIbHBIX 3a/1ad U3 pas-
JUYHBIX 00JIaCTEN HAYKH U TIPAKTUKH.

HNuTepnperanus pesyibraTta, yu4eT peajbHbIX OTPaHUYCHUM.

CamocrosiTesbHast padora

1. Hanwucanue koHCeKTa Ha TeMy «MeTO/Ibl pelIeHUs] UPPALMOHATIBHBIX YPaBHEHHI.
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2. Pemenne 3amau Ha Temy «PelreHue UppanMOHAIBHBIX  ypaBHEHHi» (10O
UHUBHAYATLHOMY 33/1aHHIO).

3. Pemenue 3amau Ha Temy «PelleHwe HppalMOHAIBHBIX — HEpaBeHCTB» (110
WHMBUTyILHOMY 3a/IaHHUIO).

4. Pemenue 3ama4 Ha TeMy «IlokasaTelnbHbIE YpaBHEHUS W METOHBI MX pemreHus» (1o
WHIMBUTyILHOMY 3a/IaHHUIO).

5. PemeHue noKa3aTeIbHBIX U JOrapu()MUUECKUX yPaBHEHHI rpadUuecKUM METOAOM (110
WHMBUTyILHOMY 3a/IaHHUIO).

6. Pemenue 3amau Ha TeMy «[lokazareinbHble HEpaBeHCTBa» (IO WMHAUBUIYAILHOMY

3a/1aHHIO).

7. CocraBieHHe TECTOBBIX 3aJaHuii Ha Temy «VppalMoHaJIbHBIE M [OKa3aTeIbHbBIC
YPaBHEHUA).

8. Hamucanue koHcrekta: «Buabl JorapuMUYECKUX YpaBHEHHH W METOABI HX
PELICHUSY.

9. Pemenue 3amau Ha Temy «PemieHwe JorapuMuUecKHx — ypaBHEHUiD» (1O
UHMBUTyIbHOMY 3a/IaHHUIO).

10. Cocranenue kpoccBopaa no teme: «llokazatensHas U norapupmuueckas GyHKIUHN

11. Hamucanue koHcrekTa Ha TeMy «OCHOBHBIE METO/bl PELICHUS] TPUTOHOMETPUUECKUX
YpPaBHEHUIN».

12. Pemenue 3amau Ha TeMy «PenieHne TPUTOHOMETPHUYECKUX YPaBHEHUN pa3IMYHBIMU
MeToAammy (10 UHIUBHIYATbHOMY 33/IaHUIO).

13. CocraBienue KpoccBopaa 1o Teme: « T puronoMerpudeckue QyHKIum.

14. Pemenue 3amau Ha Temy «PelleHune cUCTEM HEPABEHCTB C ABYMs I€pEMEHHBIMU
rpaguyeckuM MeToI0M (IO MHIMBUIYaTbHOMY 3aJaHHIO).

KonTpoJubnbie padorsl Ne 7 1o pazzeny 5

Paznen 6. KomOnHaTtopuka, CcTaTUCTHKA M TEOPHUSI BEPOATHOCTEM
Tema 6.1. Di1ieMeHTbI KOMOMHATOPUKH

Hctopusi pa3BuTHs KOMOWHATOPUKHM U €€ pOJIb B Pa3IMUHBIX cepax 4YeaoBeuecKoi
KU3HeneATeNbHOCTH. (OCHOBHBIE TMOHATHS M TpaBWiIa KOMOHMHAaTOpHKH. PemieHue
KOMOHMHATOPHBIX 3aJad. 3a/aud Ha IOACYET YHCa pPa3MEIIEeHHH, IMepecTaHOBOK, COYeTa-
HU, pemeHue 3agay Ha nepebop BapuanTtoB. dopmyna O6uHoma HproTona. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

Hctopus pa3BuTHs TEOPUH BEPOSITHOCTEH U €€ poJib B pa3IMYHbIX c(epax uyeloBeUecKou
Ku3HenesaTenbHocTH. Cobbimue, 8eposimHOCIb COObLIMUS, CEOUCMEA 6ePOSMHOCMEU, ClO-
Jrcenue u ymHoodcenue eeposmuocmei. IIoHATHE 0 HE3aBUCUMOCTH COOBITUN. Brruncnenue
BEPOSTHOCTEH. [Juckpemnas ciyyaiinas eenuduna, 3aKkon ee pacnpeoenenus. ducnogvie xa-
PAKmMepucmuKky OUCKpemHOU CIy4atHol eenudunvl. [lonamue o 3axoHe O6OIbLUWUX UUce].
Ipuxnaonwie 3adauu.

Tema 6.3. DiIeMEeHTBI MATEMATHYECKON CTATHCTUKU

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIMYHBIX chepax demoBeUSCKOM KU3HEIe-
areiapbHOCTU. [IpencraBnenue qaHHBIX (TaOIUIIBI, AUArPaMMBbl, TPadUKH), ceHepalbHdas Co-
BOKYNHOCMb, 8blOOPKA, cpedHee apudmemuueckoe, meouana. Ilonamue o 3adauax mame-
Mamuyeckou Cmamucmuxu.
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Pewenue npakmuyeckux 3a0au c npumerenuem 8epoamuHOCMHbIX MeMoO08.
CamocrosiTeqbHasi padora

1. Pemenue 3anau Ha npuMeHeHHe (GopMya KOMOMHATOPHKH (II0 MHIMBUIYaIbHBIM BapuaH-
Tam).

2. Hanucanue cooOmenus Ha TeMy «/IcTopHsi BOSHUKHOBEHUsI KOMOMHATOPUKWY; «cTopus
OTKpeITUsL popmynel OuHoMa HbroTonay, «Mcropus oTKpbITHS TpeyroiabHuKa [lacka-
5.

3. Hamucanue coobmienust Ha TeMy «BO3HMKHOBEHHE W Pa3BUTHE TEOPHUH BEPOSTHOCTEH,

«Benukue MaTeMaTuKy, BHECIIKE BKJIAJ] B Pa3BUTHE TEOPUH BEPOSITHOCTEW».

[TonOop u penieHue 3a1a4 Ha OMPEICIICHUE BEPOSTHOCTU COOBITHSI.

[TonGop u pelieHue 3a1a4 TEOPUU BEPOATHOCTEN ¢ NpUMEHEHHEM (HOpMyST KOMOMHATOPH-

KU.

6. Pemenue 3a1au Ha BBIYMCIIEHUE YMCIIOBBIX XapaKTEPUCTHUK CIydalHOW BEIMYUHBI (110 UH-
JMBUyaJIbHBIM BapHaHTaM).

7. CocraBnenue kpoccBopza Ha TeMy «KOMOMHATOpHKa, CTaTUCTUKA U TEOPHs BEPOSTHO-

CTEW».

[ToaroroBka MuHM — npoekTa 1o reme: «Teopema Buera u komOuHaTOpUKay.

9. ToxmroroBka MMHU — TpoekTa 1Mo Teme: «CiydaiiHble COOBITHS U UX MaTEeMaTHYeCKOe
OIMCAHUEN.

10. IMoaroToBka MHHU — MPOEKTA MO TeMe: «DIEMEHTHI TEOPUU BEPOATHOCTEH B HAPOTHBIX
Urpax».

11. TloarotoBka MHUHHM — MpoeKTa Mo TeMe: «PoJib CTaTUCTUKU U TEOPUU BEPOSITHOCTEH B
pa3sBUTHU (PUBUKUY.

o &

o

KonTtpoJabnbie padorsl Ne 8 no pazneny 6

Pazgea 7. I'eomerpus

Tema 7.1. IIpsiMble M MJIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonokeHue ABYX NPsSMBIX B IIPOCTPAHCTBE. YTOJ MEXAY NpsMbIMU. B3a-
MMHOE€ PACMOJIOKEHHE MNPSAMBIX M IIOCKOCTeW. [lapamienbHOCTh MpSIMOM M TIIOCKOCTH.
[TapannenbHOCTh MUIOCKOCTER. lleprneHAUKYIApHOCTE NpsIMOM M IUIOCKOCTH. llepnennun-
KYJISIp M HaKJIOHHAsA. YTOJ MEXAY NPsIMOM M IJIOCKOCThIO. Teopema 0 Tpex NepneHInuKyJis-
pax. /JIByrpaHHbBIM yroy. Yroia MeEXAYy IUIOCKOCTAMH. IleprneHauKynsipHOCT JABYX
IIJIOCKOCTEM.

I'eomeTpuueckue mpeoOdpa3oBaHUs MPOCTPAHCTBA: MApaUICTbHBIA MEPEHOC, CUMMETPHUS
OTHOCHUTEIIBHO IITIOCKOCTH.

IIpr3HaKku ¥ CBOKCTBA NAapaJUIENbHbIX U NEPIEHAUKYIISAPHBIX TIIIOCKOCTEH.

PaccTositHne OT TOYKM 10 TUIOCKOCTH, OT MPSAMOM 1O IUIOCKOCTH, PACCTOSTHUE MEXKIY
TUIOCKOCTSIMU, MKy CKPEIUBAIOIUMUCS MPSIMBIMHU, MEX1y TPOU3BOJIBHBIMU (PUTYpaMU B
MPOCTPAHCTBE.

[TapannensHOe MPOSKTUPOBAHUE U €T0 CBOMCTBA. Teopema o niowaou opmo2oHANbHOU
npoexyuu MHO20y20bHUKA. B3auMHOE pacrionoKeHne MpOCTPAHCTBEHHBIX QUTYP.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrOrpaHHUKH

Bepuunul, pebpa, epanu munocozpannuxa. Pa3Beptka. MHOrorpanssie yrisl. Beimykisie
MHOTrorpanHuku. Teopema Dunepa.
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[Tpusma. [Ipssmas u naxnonnas npusma. [pasunbpHas npusma. [apannenenunes. Kyo.

[Tupamupa. [TpaBuiibHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummMmetpuu B KyOe, B mapaijiesienumnese, B Ipu3Me 1 Mupamuie.

Ceuenus Ky0a, MPU3MBI ¥ ITUPAMUJIBI.

[IpencraBienrie 0 MpaBWIBHBIX MHOTOTPaHHUKAX (TeTpasape, KyOe, OKTasape, Joje-
KadJ[pe U UKOCadJIpe).

Tema 7.3. Tes1a 1 noBepXHOCTH BpallleHUSA

Hunuaap u koHyc. YceueHHbI KoHyc. OCHOBaHUE, BBICOTA, OOKOBAasi TOBEPXHOCTH, 00-
pazyroias, pazseptka. OceBble CEUEHHUS U CEYEHUS, TapaJlJIeIbHbIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

Kontpoabubie padorsl Ne 9 o Temam 7.1.- 7.3.
Tema 7.4. U3mepeHusi B reoMeTpuu

O0BeM U ero usMmepenne. MurerpanbHas popMyiia oobema.

@opmynbsl o6beMa Kyba, MPSMOYTOJBHOIO MapajuleNienuneaa, MPU3Mbl, HUIHHIPA.
®opmynbl o0beMa mupamMuabl U KoHnyca. DopMysibl MJIOMAM TOBEPXHOCTEH HMIMHIpA U
koHyca. ®opmysbl 00beMa 1mapa u mioaau chepsl.

[Tomo6wue Ten. OTHOMICHUS TUIOIIA/ICH MTOBEPXHOCTEH U 00BEMOB IMTOAO0HBIX TEII.

Tema 7.5. KoopauHaThbl 4 BEKTOPbI

[IpsmoyronpHas (aexkapToBa) cHUCTeMa KOOPAWHAT B MpOoCTpaHcTBe. DopMysa paccTos-
HUSL MEX]Ty IBYMS TOUKaMU. Y paBHEHUSI OKPYKHOCTH, CPepBbl, nI10CKOCHmU U NPAMOLL.

Bekropsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. ClokeHHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa MO HaMpaBiCHUSM. YTON MEXAYy IBYMS BEK-
topamu. [lpoekius Bektopa Ha och. Koopnuuatel BekTOopa. CKaJlsipHOE MPOU3BEICHHE
BEKTOPOB.

Hcnonws3oBanre KOOpAUHAT M BEKTOPOB MPU PEIICHUH MATEeMAaTHYECKUX U MPUKIIATHBIX
3a/1a4, IpH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTeibHas padora

Hanucanue coobuienust Ha TeMy «McTopuss BOSHUKHOBEHHUS reoMeTpuny», «CTepeoMeTpus Kak
paznen reoMeTpun», «OCHOBOIOJIIOKHUKHA CTEPEOMETPUM.

CocrtaBnenue Tabmuinpl «Ciaydad B3aUMHOTO PACIONOKEHHUS MpsMON M TuiockocTH. [Ipusnaku
MapajuIeTbHOCTH U TIEPIICHIUKYISIPHOCTH MPSMOU U TUIOCKOCTH.

Hanucanne koHcnekra Ha Temy: «CBOICTBA NapaJIEIbHBIX MIIIOCKOCTEM.

Pemenue 3amau o teme: «lleprieHnukynsip u HakiaoHHas. TeopeMa 0 Tpex MEPHEHAUKYIISIPAX)»
(Mo MHAMBHUIYAJIbHBIM BapUaHTaM).

N3roroBnenne mMakera JBYTpaHHOTO yria.

[ToaroroBka MuHU — npoekTa no teme: «CUMMETpUsi B UCKYCCTBE, apXUTEKType, KUBOIUCH, B
MIPUPOJIEN.

Pemenwue 3anay mo Teme: «OceBoe cedeHrne NUIMHIPaY (10 MHAWBUIYAIbHBIM BapuaHTaM).
N3roroBneHue pa3BepTKU KOHYyCA.

Pemrenue 3amgau no teme: «CeyeHue KOHyca: 0CEBOM U IJIOCKOCTbIO, NapalIeIbHOW OCHOBAHHIO»
(110 MHIMBUYaJIbHBIM BapUaHTaM).

10. BeimonHeHue yepTexe.
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11.
12.
13.
14.

15.
16.

17.

18.
19.
20.

21.

22.

23.
24.
25.
26.
27.
28.

29.
30.

Hanucanue xoncnekra no teme: «[lnomaas moBepXHOCTH MPOCTPAHCTBEHHOT'O TEa.
BrimonHenue npaktuyeckoro 3aaanus «CTOUMOCTh PEMOHTA MO KOMHATBD.

N3rotoBnenune pa3BepToOK MHOTOTPAHHUKOB U BBIUMCIICHUE UX TIOMIAACH.

Pemenne 3agad Ha BBIYHCICHWE IUIOMAJM TMMOBEPXHOCTH IMIIMHIApPA (MO0 WHIUBHIYaTbHBIM
BapHaHTaMm).

Hanmcanue koncnekra Ha Temy: «[loHsiTHE 00BEMA U €TO0 U3MEPEHUE).

[IpakTrueckoe 3amaHue Ha HaxoxkaeHue oObeMoB mpu3M (mis cmem. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuet Bogousmerienus cyaHa» (s crei. 26.02.03).

Pemenue 3amau Ha BhIYKMCIIEHHE 00beMa MUPaMUIbl M YCEUEHHOM MupaMuibl (0 UHAUBUAYaIb-
HBIM BapHaHTaMm).

Pemenue 3a1a4 Ha BeIuMcIeHHE 00beMa WIMH]IPA (110 MHIUBUYAIbHBIM BapHAHTaM).

Pemenue 3aia4 Ha BbrUMCIEHUE 0OBEMOB TEJI BpallleHUs (110 UHAMBUAYaAIbHBIM BapUaHTaM).
Pemienue 3amau Ha cocTaBieHUEe YpaBHEHHI MOBEPXHOCTEH B MPOCTPAHCTBE (MpsMasi, IIOCKOCTb,
cepa) (110 MHIUBHUIYATILHBIM BapHaHTaM).

BrimonmHenue nercTBUil Hal BEKTOPaAMH B T€OMETPUYECKONM W KOOPAMHATHOM (opmax (Iis criell.
26.02.02, 26.02.05, 15.02.01). IIpaktudeckue 3amanus «IlocTpoeHre BEKTOPHOW TUArpaMMBbI TOKA
W HanpsDKEHHs dJeKTpudueckor nenw» (s crem. 26.02.06); «Pacyer ckopocTH W HampaBlICHHUS
JBYDKCHUS CyJTHA OTHOCHTEIBHO JAHHOTO IO TMOKA3aHUSM PAIHOJIOKAIIMOHHBIX TPUOOPOBY (IS
crerr. 26.02.03).

Harmucanme coobmienus Ha temy «lcronp3oBaHre MeTo1a KOOPAWHAT MIPU PEIICHHH MaTeMaTHuye-
CKUX 3a71au», «[I[puMeHeHune CKaasipHOTO MPOU3BEICHUS BEKTOPOBY.

[ToaroToBKa MUHU — MIPOEKTA IO TeME: «3araJlki U TAMHCTBECHHASI SHEPTeTUKA TTUPAMHEJDY.
[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I eoMeTpus B )KUBOIIUCH Y.

[ToaroroBKa MUHU — MPOEKTA 10 TeMe: «I'eOMeTpus B CKYJIBIITypE.

[ToaroroBka MUHU — NMPOEKTA 1O TeMe: «I eOMeTpusi B apXUTEKType».

[ToaroroBKa MUHU — MPOEKTA IO TeMe: «3araJIkiu U TApMOHHUS MPABUIHLHBIX MHOTOTPaHHHUKOB).
[ToaroroBka MUHU — MPOEKTa MO TeMe: «30JI0TO€ COKPOBHUIIE €OMETPHH- Jorapudmuueckas
CIIUPATIBY.

[ToaroroBka MUHU — MpoeKTa Mo TeMe: «MoHokpucTaisl U [11aToHOBBI TENay.

[TonroroBka MuHM — Tpoekta 1o TeMe: «I[IpukiamaHas cTepeoMeTpus B XUMHH — CO3JIaHUC
MPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKHUX BEIIECTBY.

Kontpoabsubie padorsl Ne 10 o remam 7.4.- 7.5.

3.2. TEMbI COOBIIEHUN

HcTtopus BO3HUKHOBEHHsI MAaTEMATHKHY;
Maremartuka JpeBHOCTH;

MaremMaTrKa B COBpEMEHHOM MUPE;
BO3HUKHOBEHUE U Pa3BUTHUE YUCIIA;

Cexkper apabckux mudp;

Cuer npesneil Pycy;

HcTopus BO3HUKHOBEHHSI KOMIUIEKCHOTO YHCIIA;
Paznuunble popMBI 3aIMCH KOMIUIEKCHOTO YHCIIA;
IIpuMeHeHnEe KOMIUIEKCHBIX YHCEl;

HcTopus pa3Burus torapupmMos;

Jlorapudmsl BOKpYT Hac;

Hcropust BOSHUKHOBEHMS U PA3BUTUS TPUTOHOMETPHH;
[TpoucxoxeHne euHUI U3MEPEHNUS YTJIOB;
Hcropus qupdepeHnnanbHOro HCUUCICHNS;
[TprmMeHneHne MpOU3BOIHOM B (DU3HKE;

[Ipumenenue BTopoil mporu3BOJHOM B (pU3HKE;
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ITpon3BoIHBIE BBICIINX MOPSIKOB U UX IPUMEHEHUE;

HcTopust uHTErpaibHOrO NCYKUCIICHHUS;

OCHOBBI HHTEIPAJIBHOIO UCUUCIICHUS;

[TpumeHeHue onpeeeHHOro HHTerpaa;

I". JIetiOHuII M ero BKJIaJ B Pa3BUTHE HHTETPATHHOTO HCUYHCIICHNS;

Merton ucueprbIBaHusI ApXUMena;

Hcropusi BOSHUKHOBEHHUSI KOMOWHATOPUKHY;

OCHOBOIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeiTus hopmMyiiel OmHOMa HploTOHA;

Uctopusa otkpeiThs TpeyronbHuka Ilackans;

Bo3H1KHOBEHNE U pa3BUTHE TEOPUH BEPOSITHOCTEM;

Benukue MmaremaTuku, BHECIIME BKJIA/l B Pa3BUTHE TEOPUH BEPOSATHOCTEN;
HcTopusi BOSHUKHOBEHHUSI T€OMETPUH;

CrepeoMeTpHsl Kak pasiesl FeOMETPHH;

Hcnonb3oBaHue MeTo1a KOOPIMHAT MPH PELICHUH MaTeMaTHYECKHX 3a1a4;
[TpuMeHeHne CKaIsIpHOTO MPOU3BEIECHHS BEKTOPOB.

3.3. AHANBU Y AJIBHBIE ITPOEKTHBI

Teopema Buera u komOuHaTopuka.

[TpensicTOprss MaTEMaTHYECKOrO aHaln3a. 3HA4YEHUE IPOU3BOJHOM B pa3lIMYHBIX 001aCTAX
HayKH.

CrnyyaiiHble COOBITHS U UX MAaTEMAaTHYECKOE ONUCAHUE.

[IpumeHeHue TpuroHomeTpun B pusuke. O61acTu NPUMEHEHHs TPUTOHOMETPHH.

3araJlki ¥ TAMHCTBEHHAsl YHEPIe€THKA IUPAMUJI.

I'eomeTpus B KUBOIUCH.

['eomeTpus B CKyIbITYPE.

I'eomeTpus B apXUTEKType

3araJlki ¥ rapMOHUS IPaBHJIbHBIX MHOTOI'PaHHUKOB.

30110TO€ COKPOBHUILE T€OMETPUH - JIorapudMuieckas Crupaib.

MonokpucTaiuisl 1 I11aToHOBEI Tena.

DIEMEHTBI TEOPUH BEPOATHOCTEH B HAPOAHBIX UIPax.

Ponb cTaTUCTUKYU U TEOPHH BEPOATHOCTEH B Pa3BUTHU (PU3HKU.

[TpuxnagHas cTepeoMeTpusi B XMMHUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKUX
BEILIECTB.

[TpumeHeHne NPOn3BOAHBIX B Pa3IMYHBIX 00JIACTSIX HAYKH.

[IpuMeHeHre MHTErpaloB B pa3IM4YHBIX 001ACTAX HAYKH.

Benukne matematuku Poccun, ux BKIIaJ B pa3BUTHE COBPEMEHHON HAyKH.
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4. XapaKkTepuCTHUKA OCHOBHBIX BU/JI0B Y4€OHOM 1eATEILHOCTH

00y4armuxcs

Copep:xanue o0y4eHnst

XapaKTepuCTHKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH CTYIeH-
TOB (HA YPOBHE Y4eOHbIX el CTBHUII)

BBenenue

O3HakoMJICHHE C POJIbI0 MaTEMAaTUKHU B HayKe, TeX-
HUKE, YKOHOMHUKE, MH()OPMALMOHHBIX TEXHOJIOTHUSIX
U TIPaKTHYECKOW zesaTenbHOcTH. O3HaKOMIJICHHE C
HeNsIMH M 3aJadyaMH H3YYCHHS MaTEMaTHKH IIpU
ocoernu npodeccuii CI10 u cnenmansrocteir CI1O

AJI'EBPA

Pa3BuTure OHITHUS O YKCIIE

Beinonnenue apupmernyeckux neicTBUN Haj duc-
JaMH, COYeTasi yCTHbIE U MMCbMEHHBIE IPUEMBI.
Haxoxxaenue npuOInKeHHbIX 3HAUCHUH BEIUYUH U
MOTPEIIHOCTEN BbIUMCIEHHUH (aOCONIOTHON U OTHO-
CHUTEJIbHOM); CPABHEHUE YMCIIOBBIX BBIPAKECHUH.
Haxoxnaenue ommbok B mnpeoOpa3oBaHUSIX U Bbl-
YUCICHUAX (OTHOCUTCS KO BCEM IIyHKTaM Ipo-
IpaMMBbl)

Kopuu, crenenu, gorapudmol

O3HakoMJICHHE C TOHSTHEM KOpHSA N- CTEIEHH,
CBOWMCTBAMH pAJIUKAJIOB U IPABUIAMU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE ONPEACICHUS KOPHS U CBOWMCTB
KOpHEN. BplunciieHME W CpaBHEHHE KOpPHEW, BBI-
TOJTHEHUE MPUKHUAKK 3HadeHus1 KopHs. [Ipeodpaso-
BaHHE YHCIIOBBIX U OYKBEHHBIX BBIpKEHHUH, CO-
JepKaAIUX PaJUKAIIbL.

Breimonnenue pacuetoB mo Qopmynam, coaepiKa-
UM PAJUKAIIbI, OCYIIECTBIISAS HEOOXOUMBIE TTO/I-
CTaHOBKHM W TpeoOpa3oBanus. OmnpeneneHue pas-
HOCHWJIBHOCTH BBIPAXKEHHI ¢ paaukaiamu. Pemenne
HWpPaLlMOHAIIBHBIX YPABHEHHUM.

O3HakOMJICHHE C IIOHSTHEM CTEICHH C JICHCTBU-
TEIbHBIM MOKA3aTEIIEM.

HaxoxneHne 3Ha4eHMIl CTENEHM, MCIOJB3YS IIPU
HE00XO0IMMOCTH HHCTPYMEHTAIIbHBIE CPE/ICTBA.
3anuchbIBaHUE KOPHS N-i CTENEHU B BUJIE CTENIEHHU C
JIpOOHBIM TIOKa3aTesIeM U Ha00O0pOoT.
DopmyJIMPOBAHUE CBOMCTB cTeneHel. Beruncienue
CTEIEHEN C PAalMOHAJIBHBIM ITOKA3aTEJIEM, BBIIOJI-
HEHUE TPUKUIKA 3HAYEHUSI CTEIECHH, CPABHECHHE
CTEIICHEH.

[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpa-
JKEHHM, COAEpKAIUX CTEIEeHW, NPUMEHSS CBOM-
cTBa. Penenre nmokazaTebHbIX YPAaBHEHUM.
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O3HakoMJIEHUE C TPUMEHEHUEM KOpPHEW M CTere-
Hel IIpU BBIYHUCIICHUU CPCOAHUX, NCJICHUN OTPC3Ka B
«30JI0TOM ceueHuny. PelieHue mpuUKIagHbIX 3a71a4
Ha CJIOKHBIC ITPOLUCHTHI

IIpeoOpazoBanue
BBIPAKECHUI

anreOpanvaecKux

BrimonHenue npeoOpa3oBaHHMil BHIPAKEHUM, TPH-
MeHeHue (opMyJl, CBI3aHHBIX CO CBOWCTBAMHU CTE-
neHedt u jorapudmon. Onpenenenue odnacTu A0-
MyCTUMBIX 3HAYCHUN JTOTapU(PMUIECKOTO BBIpaXKe-
Hus. Penienue norapuMuyeckux ypaBHEHHH

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIC TTOHATHS

W3yyeHne painaHHOTO METOJa M3MEPEHHUS YIJIOB
BpAIICHUS M UX CBSI3H C TPaaycHOU Mepoit. 1300-
paXeHHE YIIIOB BPAIICHHUs Ha OKPY)KHOCTH, COOT-
HECEHHE BEJIMYMHBI yIJia C €r0 PaCIOJIOKECHHEM
dopmynupoOBaHUE ONPEACICHUI TPUTOHOMETPH-
YecKUX (YHKIMM AJIs yIJ0oB MOBOPOTa U OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJbHUKA M OO0BSIC-
HCHUEC UX B3aUMOCBI3HU

OCHOBHEBIE
TOXIECTBA

TPUT'OHOMETPUUYCCKHEC

[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX
TOXJIECTB ISl BBIYHMCIICHHUS] 3HAUYEHUU TPUTOHO-
METPpUUYECKUX (PYHKIIHMH 110 OJTHON U3 HUX

[IpeoOpa3oBaHus MPOCTEUIIUX TPUTO-
HOMETPUYECKHUX BbIPAXKECHUM

N3ydyenne OCHOBHBIX (DOPMYIT TPUTOHOMETPHH:
(bopMyIIBI CIIOKEHUS, YABOCHUS, MPeoOpa3OBaHUs
CYMMBI TPUTOHOMETPUYECKHX (PYHKIMHA B MPOU3-
BEJICHUE U IIPOU3BE/IECHUS B CyMMY U IPUMEHEHHE
IIPU BBIYMCIICHUHU 3HAYEHUS] TPUTOHOMETPUUYECKO-
'O BBIP@XEHUS U YIPOILEHHUS €rO.

O3HakoMJIEHHE CO CBOMCTBAMU CHUMMETPUU TOYEK
Ha €IMHUYHOM OKPYKHOCTH U TPUMEHEHHUE HX
JU1s BBIBOJIa (hOpMYJI IPUBEIEHUS

ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
qucia

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHO-
METPUYECKUX (PYHKIHUI.

N3yueHne omnpeneneHuil apKCUHYyCa, apKKOCHHY-
ca, apKTaHreHca 4ucia, (GOpMyIupOBaHHE UX,
n300pakeHNe Ha E€IMHUYHON OKPYKHOCTH, MHpHU-
MEHEHUE MPU PEIIEHUHN YPABHEHUN

IIpocreiimine  TPUTOHOMETPUYECKHE
YPaBHEHUS U HEepageHCcmea

Pemenue no popmynam U TpUroOHOMETPUUECKOMY
Kpyry NpPOCTEHIINX TPUTOHOMETPUYECKUX YypaB-
HEHHU.

[IpumeHeHne OOLIMX METOAOB PELICHHs YypaBHE-
HUN (NIpUBEACHHE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3jOKECHHUs HAa MHOXKMTEIIH, 3aMEHBI IIe-
PEMEHHON) MpHU PEIIeHUH TPUTOHOMETPHUUECKHUX
YpaBHEHUHN. YMEHHUE OTMEYATh HA KPYre PEIICHUS
MPOCTENIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIIMU, UX CBOMCTBA U TPA®UKH

®yukiuu. [loHsTHE O HEPEPBIBHOCTH
byHKIIUN

O3HaKOMJICHHE C TIOHSATHEM NIEPEMEHHOMH, MpuMe-
pamMu 3aBUCUMOCTEN MKy IepEMEHHBIMH.

O3HakomIIeHHE ¢ TIOHSATHEM Tpaduka, ompeserne-
HUE TPUHAJICKHOCTU TOUYKU Tpaduky (YHKIUH.
Ompenenenue 1no Ghopmyse TPOCTEHUIeH 3aBUCH-
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MOCTH, Bua ee rpaduka. Beipaxkenue mo dhopmy-
JIe OTHOM MIEPEMEHHON Yepes3 IpyTHeE.
O3HakoMJyieHHE ¢ ompeneneHueM (GyHKIuU, Gop-
MynupoBanue ero. Haxoxnenue obmactu onpene-
JICHUS U 00JIaCTH 3HAYCHUH (PYHKITUU

CpoiictBa ¢ynkmmu. ['paduyeckas
unTepnperanus. [Ipumepsr ¢yHKIHO-
HAJIBHBIX 3aBUCHMOCTEH B peabHBIX
nporeccax u sBICHHUAX

O3nakomiieHHE € TpUMepaMu (YHKIHOHAIBHBIX
3aBUCHMOCTEIl B pEaJbHBIX IMPOLEccax M3 CMEX-
HBIX AuciUIUIMH. O3HAKOMIJIGHHE C JI0Ka3aTellb-
HBIMH PAaCCYXJICHUSIMH HEKOTOPBIX CBOMICTB JU-
HEIHON W KBaIpaTW4YHON (YHKUMH, MPOBEACHUE
WCCIICIOBAHUS JIMHEMHOM, KYCOYHO-JIMHEHHOM,
IpOoOHO-TMHEHHONW ¥ KBaJApaTUYHON (YHKUUH,
nocrpoenue ux rpapukon. [loctpoenue u ureHue
rpadukoB QpyHkuii. MccnenoBanue GyHKIHH.
CocraBiienrue BUJOB (PYHKIIMI 110 JaHHOMY yCIO-
BUIO, PEILIEHUE 3a/]a4 Ha SKCTPEMYM.

Brinonnenue npeoOpa3oBanuii rpaduka GyHKIHH

Ob6parnble QyHKIIH

Wzydenne nowsmus oopamuoil @ynxkyuu, onpene-
JIGHWE BHJIa U nocmpoerue epaghuxa oopamuotl
@yHKyuu, HaxoxcoeHue ee 0OIACMU ONpedeeHUs]
u obracmu 3Hauenuti. IlpuMeHeHHE CBOWCTB
(GyHKIMN TIPU UCCIIEIOBAaHUM YPAaBHEHHUI U perie-
HUU 3a/1a4 Ha SKcTpeMyM. O3HaKOMIIEHHUE C MOHS-
THEM CIIOXHOH (PYHKITHH

CremnenHble, MOKa3aTelbHbIE, JIOTaA-
pUPMIUECKUE ¥ TPUTOHOMETPUIECKHE
¢byuknuu.  OOpaTHble  TPUTOHOME-
TpuyecKue QPyHKIIH

Bbruucnienue 3HaueHuil QyHKUMH 1O 3HAYCHHIO
aprymenTta. OmpezesieHue MOJIO0XKEHUS TOYKU Ha
rpaduke 1o ee KOOpAUHATaM U HA000POT.
Hcnonp3oBanne CBOWCTB (PYHKIUI IS CpaBHEHUS
3Ha4YeHUH cTerneHel u jorapudmos.

[TocTpoenue rpadikoB CTENEHHBIX U JOTapUpMHU-
yeckux (¢yHKuuiiPernienue mokazaTeslbHBIX M JIO-
rapu(MHUYECKUX YpaBHEHHM U HEPABEHCTB 110 U3-
BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C MTOHSTHEM HENPEPHIBHOW Mepuo-
auuecko (QyHKIMM, (OPMYIMPOBAHUE CBOMCTB
CHUHYCa ¥ KOCHHYCA, IOCTPOEHUE UX TPaduKOB.
O3HakOMJIEHHE C MOHSITHEM TapMOHUYECKHX KO-
nebaHuil M mpUMepaMu TapMOHMYECKHX KoJieha-
HUH /17151 ONIMCaHUA MPOLECCOB B (PU3MKE U IPYTUX
001acTsaX 3HaHUs.

O3HaKOMJIEHHE C NTOHATHEM Pa3pbIBHOM NEPHOIU-
4ecKo (yHKIMH, GOpMYyIUPOBaHUE CBONCTB TaH-
reHca U KOTaHIeHCca, TOCTPOCHUE UX TPa(HKOB.
[Ipumenenue cBOMCTB (YHKIUI A CpaBHEHMS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKIHMH, perie-
HUsI TPUTOHOMETPUYECKUX ypaBHEHUH. [locmpoe-
HUe 2paguros oOpamHvlX MpPUSOHOMEMPUYECKUX
@ynkyuti u onpeodeneHue no epaguram  ux
ceouicme. BrpinonHeHue mnpeodpa3zoBaHus rpadu-
KOB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A
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ITocaenoBaTenbHOCTH

O3HakoMJIEHME C TOHATHEM YHCIOBOM IOCIENO-
BaTeIbHOCTH, CIIOCOOAMU €€ 3aJaHusi, BBIYHCIIE-
HUSIMH €€ WICHOB. O3HaKoOM/ieHue ¢ NOHAmMuem
npedena nociedogamenvrocmu. O3HAKOMIICHHE C
BBIUMCIICHUEM CYMMBI OECKOHEYHOT'O YHCJIOBOTO
psiga Ha MpUMEpPEe BBIYUCICHUS CyMMBbI O€CKOHEY-
HO YOBIBAOIIEH Fr€OMETPUIECKOMN MPOTPECCHH.
Pemenwue 3a1a4 Ha mpuMEHEHHE POPMYITBI CYMMBI
0ECKOHEYHO YOBIBAIONICH T€OMETPUYECKON Mpo-
Tpeccuu

HpOI/ISBOI[HaH " €€ IPUMCHCHHC

O3HaKOMJICHHE C TTOHSITHEM ITPOU3BOTHOM.
Nzyuenne u GpopMynupoBaHHe €€ MEXaHUIECKOTO
Y TEOMETPUYECKOTO CMbICIIA, U3YUYE€HUE AITOPUTMA
BBIUMCIICHUS MTPOU3BOAHON HA MPHMEpE BBIUUCIIEC-
HUS MTHOBEHHOW CKOPOCTH U YTJI0BOro K03(du-
AEHTA KacaTeJIbHOH.

CocraBiieHue ypaBHEHHsS KacaTeJIbHOW B 00IIEeM
BHUJE. YcBoeHue mpaBun auddepeHmpoBaHus,
TaOIUIBI TPOU3BOJIHBIX AJIEMEHTAPHBIX (DYHKIUH,
npuMeHeHue s TuddepeHInpoBanns QYHKIUH,
COCTaBJICHHUS YpaBHEHUs KacaTelbHOW. M3ydeHue
TEOpPEM O CBSI3U CBOWCTB ()YHKIMH W TPOU3BOJ-
HOM, popmynHupoBKa UX.

[IpoBenenne ¢ MOMONLIBIO MPOU3BOJAHON HCCIIEI0-
BaHUA (DYHKIMH, 3aJaHHON POPMYIIOA.
YcTaHOBIIEHUE CBS3HM CBOMCTB (DYHKIIUU M MTPOU3-
BOJHOM 1O UX rpadukam.

[IpuMeHeHHne NPOM3BOIHOM MJIA peuIeHUs 3a1ad
Ha HaXO0XJEHHWE HauOOJIbIIET0, HAWMEHBIIETO
3HA4YCHUs U Ha HAXOXKICHUE IKCTpEMyMa

[TepBooOpazHas 1 UHTETpaj

O3HakoMJIeHHE C MOHATHEM HMHTErpana U MepBO-
oOpas3Hoil. M3ydyeHue npaBuia BBIYUCIECHUS MEp-
BooOpa3Hoii u Teopembl Hetorona— JleliOHuIa.
Pemenue 3amau Ha CBS3b MEPBOOOpA3HOM M €€
MIPOU3BOJIHOM, BBIYUCIICHHUE TMEPBOOOPA3HON MAJs
JTaHHOU (QYHKIUU.

Pemienue 3amady Ha mpUMEHEHHME HWHTErpana s
BBIYUCJICHHS (PU3UYECKUX BEJIMYMH U TIIOMIAEH

Pasnea 5. YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHSI M CHUCTEMBI YpPaBHEHHU.
HepaBeHcTBa U cHCTEMBI HEPABEHCTB
C ABYMs IEPEMEHHBIMU

O3HakOMJIEHHE C NOPOCTEHIIMMHU CBEACHHUSIMH O
KOpHAX anreOpanyecKuX YpaBHEHUH, MOHATHIMU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHM.
N3ydyeHne Teopun paBHOCWIBHOCTH YPaBHEHHMM U
ee npumeHeHus. [loBTOpeHME 3amucu pereHus
CTaHJAPTHBIX  ypaBHEHWUH, TPHEMOB Mpeod-
pa30BaHMUs ypaBHEHMH JJI CBEICHMS K CTaHIApT-
HOMY YypaBHEHHIO PelieHue palMOHaJIbHBIX, Up-
palMOHATbHBIX, IOKa3aTEeIbHBIX U TPUTOHOMET-
PUYECKUX YPAaBHEHUHN U CUCTEM.

Hcnonb3oBanue cBOWCTB M TpaduKoB (YHKIUI
JUIs pelieHusl ypaBHeHu. I1oBTopeHre 0CHOBHBIX
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MPUEMOB pEIICHUsI CUCTeM. PelieHne ypaBHEHUU
C IIPUMEHEHHEM BCEX NPUEMOB (pa3IoKEHUS Ha
MHO>KUTEJIH, BBEJICHUSI HOBBIX HEU3BECTHBIX, MOJI-
CTaHOBKH, Ipa)UIecKOro MeTo/1a).

Pemienue cucrem ypaBHEHUN € TPUMEHEHUEM
pa3MYHBIX Ccr1O0cO00B. O3HAKOMIIEHHE C OOIUMHU
BOIIPOCAMHM  pPELICHHUs] HEPAaBEHCTB U HUCIOJIb-
30BaHHE CBOMCTB W TpadukoB (yHKIMHA TpU pe-
IIEHUH HepaBeHCTB. Perenue HepaBEeHCTB U CHU-
CTEM HEPABEHCTB C IPUMEHEHHEM Ppa3IUYHBIX
Croco00B.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB [UIsl pe-
LICHUs COJEP)KATENbHBIX 33/1a4 U3 Pa3jIN4HbIX 00-
JacTe HayKH W IpakTUKu. VHTepnpeTupoBaHue
PE3yJIbTaTOB C YYETOM pealbHbIX OrpaHUYCHHI

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH N

CTATUCTUKH

OcHOBHBIE TOHATHSI KOMOMHATOPUKHU

N3ydenue npaBuia KOMOMHATOPUKU U IPUMEHE-
HUE MPU PelIeHMH KOMOMHATOPHBIX 3a7a4.
Pemenne koMOMHATOPHBIX 3a/la4 METOJIOM Iepe-
00pa ¥ 10 NpaBUly YMHOKEHUS.

O3HaKkOMJICHHE C TOHATHUSAMH KOMOWHATOPUKH:
pa3MeIlEeHUsIMHY, COYETaHUSIMH, IEPEeCTaHOBKAMU
u Gopmynamu Juis uxX BeraucieHus. OObscHEHUE
U npuMeHeHue (GopMyi A BBIYUCICHUS pa3Me-
LIEHUH, IEPECTaHOBOK U COYETAHUM MPU PELICHUU
3agad. O3HakomyieHue ¢ OuHoMoM HeloToHa M
tpeyroapHukoM [lackansa. Pemenue npaktuue-
CKHUX 3a/1a4 C MCII0JIb30BaHUEM MOHATUN U MPABUI
KOMOMHATOPUKHU

DIEMEHTBI TEOPUH BEPOSITHOCTEN

N3ydeHune KIacCUUYECKOro OIPENESICHUs] BEPOAT-
HOCTH, CBOWMCTB BEPOATHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEM.
PaccmoTpenue npumMepoB BBIYKCICHHS BEPOATHO-
cred. Pemienune 3a1ady Ha BBIYMCIIEHUE BEPOATHO-
cTel COOBITHIT

DJIeMEeHThHl MaTeMaTHUYEeCKOM CTaTH-
CTHUKHU

O3HakOMJIEHHE C TPEICTaBICHUEM YHCIOBBIX
JAHHBIX U UX XapakTepucTukamu. [Ipeacrapnenue
JaHHBIX (TaONUIIBI, JHATPAMMBI, TpapUKN)
Pemenne mnpakTtuyeckux 3amad Ha 00pabOTKy
YHCIIOBBIX JaHHBIX, BBIUMCICHHE WX XapaKTepu-
CTHK

Paznea 7. TEOMETPUSA

Hp}IMLIC " INIOCKOCTH B IMPOCTPAHCTBC

@opmMyJIMpOBKAa U TPUBEIAEHUE J10KA3aTEIIbCTB
IIPHU3HAKOB B3aUMHOI'O PACIOJOXCHUA MPAMBIX U
IUIOCKOCTEN. Pacro3HaBaHue Ha 4eprexax U Mo-
JEJSIX Pa3Iu4HbIX CIy4aeB B3aMMHOTO PacCIoJIO-
JKEHHS TPAMBIX U IUIOCKOCTEH, apryMEHTHpOBa-
HHE CBOUX CYXJEeHUN. POpMYyITUpPOBAHHE OMpeie-
JICHWH, MPU3HAKOB M CBOWCTB MapaJUICIIbHBIX M
NCPICHANKYIIAPHBIX HHOCKOCTef/'I, JABYTPaHHBIX H
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JINHENHBIX YIJIOB.

BrInonHeHue MOCTPOCHHUST YITIOB MEXIY IMPSIMBI-
MH, TIPSIMOH U MJIOCKOCTBIO, MEXKIY IIOCKOCTSIMU
10 OTIMCAHUIO M PACIIO3HABAHKE X HA MOJICIIAX.
[IpumeHeHne MPU3HAKOB U CBOWCTB paCIOJIONKE-
HUS MIPSAMBIX U TUIOCKOCTEH MPH PEeIICHUHU 3ajad.
N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBaHHE
Ha MOJEMSAX MEPIEeHAMKYISIPOB U HAKIOHHBIX K
IJIOCKOCTH, MPSMBIX, MMapaJljIeNIbHbIX IIOCKOCTEH,
YTJIOB MEX]y MPSMOHN U MJIOCKOCTBIO B 000CHOBA-
HUE TIOCTPOCHUSI.

Pemrenue 3amay Ha BBIYUCICHHE T€OMETPUUYECKUX
BennurH. ONKMCBhIBAHHUE PACCTOSHUSI OT TOYKH JI0
IUIOCKOCTH, OT MPSIMOH 10 TUIOCKOCTH, MEXIY
IUIOCKOCTSIMU, MEXKIY CKPEHIMBAIOIIUMUCS Tps-
MBIMH, MEX]Iy TPOM3BOJILHBIMU (PUTYpaMu B MPO-
CTpaHCTBE.

dopmynupoBaHHe U TOKa3bIBAHUE OCHOBHBIX TEO-
pEM O paccTOsSHUAX (TEOpPEM CYIIEeCTBOBAHUS,
CBOMCTBA).

N300paxkenne Ha yepTekax M MOJAENSAX PaccTos-
HUSI 1 000CHOBaHUE CBOMX CyxkJeHuit. Omnpenene-
HUE U BBIUMCIICHHE PACCTOSIHUI B MPOCTPAHCTBE.
[Ipumenenne QopMyn u TEOpeM IUIAHUMETPUHU
JUISL pEIlIeHUs 3a/1a4.

O3HakomaeHue ¢ nousmuem napanieibHo2o npo-
exmupoganus u e2o ceoticmeamu. Oopmynupona-
HHUE TEOPEMBI O IUIOUIAIM OPTOrOHAIBHOM MPOEK-
LIM1 MHOTOYTOJIbHHKA.

[Tpumenenne Teopun asi 000CHOBAHUS MOCTPOE-
HUN M BBIYMCICHUNA. ApPryMEHTHpPOBAHUE CBOUX
CYXXJIEHUI O B3aMMHOM PACIOJIOKEHHUU MTPOCTPaH-
CTBEHHBIX UTYp

MHororpasHuK#

Onucanne M XapaKTEpUCTHKA Pa3IUYHBIX BUJOB
MHOTI'OTPaHHUKOB, NIEPEUHUCIIEHUE UX DJIEMEHTOB U
CBOMCTB.

N300pakeHre MHOTOTPaHHHUKOB U BBIMOJHEHUE
MIOCTPOEHUSI Ha N300paX]EHUSIX U MOJIEISIX MHOT'O-
I'PaHHUKOB.

BrlunciieHne JIUHEWHBIX 3JIEMEHTOB WU YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpalUsaX, apryMeHTH-
pOBaHHE CBOMX CYXICHMH. XapaKkTepucThkKa H
n300pakeHUE CEUCHUS, pPa36epmKU MHO202PAH-
HUKO8, BBIYUCIICHUE TITONIaZEH TOBEPXHOCTEM.
ITocTtpoenue mpocTedmmx cedyeHuil Kyba, Mpus-
MBI, mupamubl. [Ipumenenue ¢pakToB U cBeeHUI
13 iaHuMeTpun. O3HaKOMJIEHUE C BUJAMU CUM-
METpUii B MPOCTpaHCTBE, (OPMYINPOBAHHUE OMpe-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TE€J BPAIEHUs] © MHOTOTPAaHHUKOB.

IIpuMeHeHHe CBOWCTB CUMMETPUU IIPU PELICHUU
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3amad. Mcnonb3oBaHWE NPUOOPETCHHBIX 3HAHUUN
AJIL UCCIICAOBAHUA U MOACTIUPOBAHUS HCCIOKHBIX
3azad.

N300paskeHre OCHOBHBIX MHOTOTPAaHHUKOB M BBI-
MIOJIHEHUE PUCYHKOB I10 YCJIOBHSM 3a7a4

Tena ¥ MOBEPXHOCTH BPALLEHUS

O3HakoMJIeHHE C BHJaMU TeJl BpalieHus, Gpopmy-
JINPOBAHME UX ONPENICTICHUI U CBOMCTB.
DopMyIMpOBaHUE TEOPEM O CEUEHMHM LIapa IUIOoC-
KOCTBIO U INIOCKOCTH, KacaTelIbHOU K cdepe.
XapakTepucTuka U U300paKeHUe Tel BpalleHus,
UX Pa3BEpPTKHU, CCUCHUSI.

Pemenue 3aau Ha MOCTPOEHUE CEUEHUM, BbIUMC-
JI€HUE [UIMH, PACCTOSHMMH, YIJIOB, IUIOLIAJEH.
[IpoBenenue noKa3aTeabHBIX PACCYXACHUN IpU
pEILIeHNN 3aJau.

[IpuMeHeHne CBOWCTB CUMMETPUHU IPU PELICHUU
3aJay Ha TeJa BpalleHHUs, KOMOUHAIIHIO Tell.
N300paskeHre OCHOBHBIX KPYTJIBIX TENl M BBIMOJ-
HEHUE PUCYHKA 10 YCIOBMIO 337a4u

N3mepenus B reoMeTpun

O3HakoMJICHHE C TIOHATHSAMU TUIOHIAJAN U 00BhEMA,
aKCMOMaMH U CBOMCTBaMH.

Pemrenne 3apa4 Ha BBIYMCIIEHUE IUIOMIAAECH IUIOC-
KuX (GUryp ¢ OpUMEHEHHEM COOTBETCTBYIOIIUX
dbopmynn u (akToB M3 TUTAaHHMeETpHH. M3ydeHwme
TEOPEM O BBIYMCIEHUU OOBHEMOB MPOCTPAHCTBEH-
HBIX TeJI, pEelICHUE 3a/1a4 Ha MPUMEHEHHE (HOopMyIT
BbIUMCIICHUS 00beMoB. M3ydenue dopmyn nmns
BBIUMCIICHUS IUIOAJEH TOBEPXHOCTEH MHO-
TOTPaHHUKOB U TE€JI BpAlllCHHUS.

O3HaKOMJICHHE C METOJIOM BBIUMCIICHUS TUIOMIATN
noBepxHOCTU cdepbl. PemieHne 3amay Ha BbIUMC-
JIEHWE IUIONIaJe  IOBEPXHOCTH  MPOCTPaH-
CTBEHHBIX Tell

KoopauHatsl 1 BEKTOPHI

O3HakoMJIeHHE C TOHSTHEM BekTopa. M3ydeHue
JI€KapTOBOM CUCTEMBI KOOPAMUHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE 1O 3aJaHHBIM KOOPJAWHATAM TOYEK U
IJIOCKOCTEH, HAXO0XKACHUE KOOPAUHAT TOYEK.
Haxoxzaenue ypaBHEHHIl OKpPYXHOCTH, cQepbl,
IJIOCKOCTH. BbIUMCIIEHHE PAcCTOSHUN MEXIy
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, IPABUII
pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM NPOCTPaH-
CTBE, MPAaBWJI HAaXOXKIEHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, MpPaBWJI JEWCTBUUA C BEKTOPAMH,
3aIaHHBIMUA KOOPJAUHATAMH.

[IpuMeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JIeH-
CTBUA C BEKTOpamu. M3ydeHue CKalspHOro mnpo-
WU3BEJEHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
psAMOM U IIOCKOCTH. [IpuMmenenue teopun npu
penIeHuy 3a/1a4d Ha JIEUCTBUS C BEKTOPaMH, KOOP-
JUHATHBIN METOJ], IPUMEHEHUE BEKTOPOB ISl BBI-

27




YUCJICHUS] BEJIMYUH YII0B U paccrosiuuil. O3Ha-
KOMJICHHE C JO0Ka3aTelbCTBAMH TEOPEM CTEPEO-
METPUH O B3aMMHOM PACIOJIOKEHUU MPSMBIX U
IJIOCKOCTEH C MCI0JIb30BAHUEM BEKTOPOB

5. YueOHo-MeTOAMYECKOE H MAaTePHAILHO-TEXHUYeCKoe ofecreyeHue npo-

rpamMmbl y4eOHO# Jucuuminebl «MaremaTtuka

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecrevYeHn10
Peanmauml nporpaMmbl JUCHUIIJIMHBI OCYIICCTBIIACTCA B Ka6I/IHeTC MaTeMaTuKH.

O6opynoBanue yaeOHOT0 KabUHETa MAaTEMATHUKH .

[10CaJ0YHbIE MECTA 10 KOJIMYECTBY 0OYYaOLINXCS;
pabouee MecTO IpenoaBaTers;

ayIUTOpHAs J0CKa: MapKepHas, MelIoBas;

CTEH/IBI;

IIJIAKAThI;

MAaKETBHI;

MHCTPYMEHTBI;

METOAMYECKOE 00ECTIEYCHHE AUCITUTIINHBI.

Texuuyeckue cpeacrBa odyuenus: gaboparopun «Mudopmarukan u «udopma-

TUKa ¥ HH(OPMAIIMOHHBIE TEXHOJIOTUH B MPO(ECCHOHATBHOM JesITeTbHOCTI

5.2 UndopmanuoHHOe o0ecneyeHue 00yueHus

IlepeyeHb pekoMeHyeMbIX y4eOHBIX U31aHuil, UHTepHeT-pecypcoB, J0ONOJIHUTEIbHON
JINTEPaTypPhbl

1.

Maremaruka: anreOpa M Hadajga MaTeMaTH4ecKoro aHanusa, reomerpus. 10—11
KJacchl: y4e0. Juist o0meoOpa3oBaT. opraHu3aunMid: 0a30BbIi M yriayOs. ypoBHHU /
[LI.A. Ammvos, FO.M. Konsrur, M.B. TkauéBa u ap.]. — 3-e uzn. — M.: IIpocsere-
Hue, 2016. — 463 c.

H.B. boromosnos. I'eomerpus: yuebnoe nocooue mist CI1O / H.B. boromosnos. — M.:
N3a-so FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

H.B. boromosos. Anredpa u Hauana ananuza: yueoHoe nocoobue mius CI1O / H.B. bo-
romoioB. — M.: U3n-Bo IOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. Pexomenpanuu mo peain3danvi TUCHUIVIMHBI 1JI1 HHBAJIUI0B U JIHIY
C OrpaHU4Y€¢HHBIMHA BO3MOKHOCTHMH 3/10POBbS

5.3.1. Hanu4ue COOTBETCTBYOIIMX YCJIOBHI peain3alluy 1 CUUILIHHbI
Jiist 0Oydaronmxcst U3 Yuciia MHBAIN/IOB U JIUI] C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH

3JIOPOBbSI HA OCHOBAaHWHM IUCHBMEHHOTO 3asBJICHHUS OOYYAOIIErocs JUCIUIUIMHA (TIpO-
dbeccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOEHHOCTEeM MCUXO0(pU3NIECKOrOo
pa3BUTHS, HHIUBUYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (Jajiee - WHIANBUIY-
ANBHBIX 0COOCHHOCTEI); 0OecreunBaeTCs COOI0ICHNE CIEeIYIOINX 00X TPeOOBAHUM:
WCIIOJIb30BAaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BUJIyaJIbHOTO TOJIb30BaHMsI, MPEAOCTABICHUE YCIYyr aCCHUCTeHTa (TIOMOIIHUKA), OKa3bl-

28


http://www.biblio-online.ru/
http://www.biblio-online.ru/

BAOIIETO TAKOMY O00YydYaromeMycsi HEOOXOUMYIO TEXHUUYECKYIO TIOMOIIb, 00CCTICUCHHE
JOCTYyTA B 3[aHUSI M IOMEMICHUS, T/Ie TPOXOIUT YIeOHBIH mporiece, pa3MelIeHrne Ha Top-
tasie OCII HeoOXOMMBIX MaTEPUAIIOB ISl TEOPETUIECKON OTOTOBKH, JUIs 1abopaTop-
HBIX PabOT, MaTepHasiOB JJIsi CAMOIPOBEPKH 3HAHUU (KOMIIETEHIIMH) W MOATOTOBKHU K
KOHTPOJIIO 3HAHUH 10 pa3/ienaM JUCHUILTHHBI (IPOPECCHOHATBHOTO MOMYJIs),  Ipyrue
yCIIOBUSI, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYAHEHO OoOydeHHe Mo AMCHHILTHHE (TIPO-
(beccroHaTbHOMY MOJIYJIIO).

5.3.2. ObecnieueHue codJI01eHUsI OOIIMX TPeOGoOBaAHMA

[lpu peanuzanuy IUCHMIUIMHBL  (MPO(ECCHOHAIBHOTO MOAYINS) HAa OCHOBaHHUU
HNUCbMEHHOIO 3asBJICHMs OOydarollerocsi odecreduBaeTcsi COOIIOAECHUE CIIEeNYHOIUX
o0UIMX TpeOOBAHMM: MPOBEACHNUE 3aHATUH Ul CTYAECHTOB-UHBAINIOB U JIUL C OTPAHU-
YEHHBIMHU BO3MOYKHOCTSIMM 3/I0pOBbsSI B OJIHOM ayJJUTOPUU COBMECTHO C JPYTUMH 00Yy-
YAIOIIUMHUCS, HE UMEIOLIUMH OIPaHUYEHHBIX BO3MOYKHOCTEH 3/10pOBbs, €CJIU 3TO HE CO-
31aeT TPYJHOCTEH A 0OydarouMxcsi; MPUCYTCTBUE B ayAMTOPUHU acCHUCTEHTa (accu-
CTEHTOB), OKa3bIBAIOUIETO(MX) 00yJarOIIUMCSI HEOOXOIUMYIO TEXHUYECKYIO TIOMOIIb C
Y4ETOM HX MHIMBUAYAJIBHBIX OCOOEHHOCTEH Ha OCHOBAaHMM MHCbMEHHOI'O 3asBIICHMS;
MOJIb30BaHNE HEOOXOAMMBIMU OOYYAIOUIMMCS TEXHHUECKUMH CPEICTBAMH C YUETOM UX
UH/IUBUYaJIbHBIX OCOOCHHOCTEH.

5.3.3. loBenenue nHGoOpMALMHU A0 CBedeHHS O0yYAIOLIUXCH € OrPaHU-
YeHHBIMH BO3MOKHOCTSMU 310POBbSI
Bce nokanbubpie HopMmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuun
JTUCHUTUTHH (TPO()EeCCHOHABHBIX MOJYJIEH) HOBOMSATCS 10 CBEACHUS OOYYaIOLINXCS C
OTpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS B IOCTYITHOM ISl HUX (popMe.

5.3.4. Peasm3anusi yBeJMYeHHS] NPOJOKHUTEIbHOCTH HPOXOKICHHUSA
NPOMEKYTOYHOH aTTecTallid MO OTHOLIEHHMI0 K YCTAHOBJICHHON IPOJOJIKHU-
TEeJLHOCTH /11 00y4aIo1erocsi C OrpaHM4eHHbIMH BO3MOKHOCTSAMH 310POBbS

[TpoaomKUTENPHOCTD MPOXOXKIACHHUSI MPOMEKYTOYHOM aTTECTallMd MO OTHOIICHHIO K
YCTaHOBJIEHHON IPOJOJDKUTEIBHOCTH YBEIMUYMBAETCS IO NHCbMEHHOMY 3asBICHHIO
00yuJarolerocsi ¢ OrpaHM4E€HHBIMH BO3MOYKHOCTSMH 3/10POBbSI; POAOKUTENBHOCTD K-
3aMeHa, MPOBOIMMOr0 B MUCbMEHHOH opMe yBennuuBaeTcst He MeHee yeM Ha 0,5 daca;
MPOJOKUTEILHOCTD MOATOTOBKY 00YYaroIIEerocs K OTBETY Ha 3K3aMeHe, MPOBOJIUMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTENIBHOCTh OTBETa 00yJarole-
rocsi Ipy YCTHOM OTBETE yBeJIU4MBaeTcs He Ooiee ueM Ha 0,5 yaca
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1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

242 x-11
a -a

T

2. Haiinure 3HaYeHNE BRIPAKEHUSI:

a) 4/81.0,0625

3. Brimmosinure I[GﬁCTBHSI Hag 9YucCjiaMy CTaHAAaPTHOI'O BHUAA:

35-10°
Y 0,07-10°
4. Jlansl yncna:
Z, =4-2i

KonTpoabHnasi padora Ne 1

Bapuanr 1

o [da27)

Ipuioxenne 1

6) 3,7-10°-2,6-10°

Z,=-3+2i

Haiigure cymMmy, pa3HOCTb, IPOU3BEAECHNUE U YAaCTHOE 3TUX yucel. M300pa3uTte ux reomer-

puuecku. Haiigure Moxynu uucen Ziu Zo.

5. Haiigute 3HaueHue J1orapu(pMUIEeCKOTO BBIPAKEHUS:

(log,; 5+ log,; 3+4log, 8) %



KonTpoabsnas padora Ne 1
Bapuaunr 2
1. [IpencraBbTe B BUAE CTEIIEHU C OCHOBAHHEM a:

6

1 1

az | &8 L s

) 1 6 a‘-a’
(@)’

2. Halinute 3Hau€HHUE BBIPAKCHUSA:
-1
%2% . 81° . 49" e (1)
a) 3/216-0,001 0) 2 B) 13

3. Brimmosnure I[GﬁCTBHSI Hag 9ucCjiaMy CTaHAAaPTHOI'O BHUAA:

Llo‘?’ 82-10%-35.10°
Y 017-10° 6) 8,2-107 =35
4. Jlansl yncna:
Z, =-3+i Z,=5-2i

Haiinute cymMy, pa3sHOCTb, IPOM3BEIEHUE U YaCTHOE THX uucel. M3o00pa3ute ux reomer-
pudecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHHs:

(log.,; 70—log ., 2 + 2log . 125)*¢
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KonTpoabsnas padora Ne 1
Bapuaunr 3

1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

a2y -
) (éﬁj 5 a’+a°®

2. Halinute 3HaY€HHUE BBIPAKCHUS:

1
1Ys , °
a) ¥/27-125.8 6) V2°-6% B) (—j +492

125

3. Boimmosinure I[GﬁCTBHSI Hag 9YucjiaMy CTaHAAaPTHOI'O BUAA:

51107 9,2:10*+28-10"°
Y 017-10° 6 92107 +28-
4. JlaHbl ynca;
Z,=-1+2i Z,=3-I

Haiinute cymMy, pa3HOCTb, IPOU3BEIEHUE U YAaCTHOE THX yucell. M300pa3ute ux reomer-
puuecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BhIpaKeHUs:

(log ,, 2+ log ,, 3+ log ,, 7+ 4" |*°
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KonTpoabsnas padora Ne 1
Bapuaur 4

1. HpC,I[CTaBBTe B BUJEC CTCIICHHU C OCHOBAaHUEM a.

wIN
|
w| o

QJ’
w| ol

2. Halinute 3HaY€HHUE BBIPAKCHUS:

,36% . [1 2)"
a) 4/0,0016-81 6) —3 26 g —4 c +0,2

3. Brimmosinure I[GﬁCTBHSI Hag YrucCiaMy CTaHAApTHOI'O BUAA:

1510 0,6-10° +7-10°
Y 0,25-10° 6 ol
4. Jlanbl yncna:
Z, =2-i Z,=-3+2i

Haiinute cymMy, pa3HOCTb, IPOU3BEIEHUE U YaCTHOE THX uucel. M300pa3ute ux reomer-
pudecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BeIpaKeHUs:

(log, 28—log, 4+ 7log, 9)*%°

33



IIpunoxenne 2

KonTpoabsnas padora Ne 2
Bapuant 1

. Haitpure 3HaueHE TPUTOHOMETPUUYECKOTO BBIPAXKEHUS: . .
6c0s60° +2tgr —7sin

. YIIPOCTUTE BBIpAXKEHUE:!

1-cos2«a
D gin? g 6) sin(2z+a)-sin(z—a)+sin?a
. Berauciure ¢ moMoniso GopmMyIt CI0KESHHS:
a) COS 75" 6) Sin 80" - cos20° —cos80° - sin 20°

. 3
. lano: Sin @ =-0,8; ﬂ<a<7 . Haiimare: COS @ ; tQar; Ctgar

. Pemute YpaBHCHHE:

a) tg2x =1 6) sin§+1=0 ) SIN 4x=0

Bapuant 2

. Haiinute 3HayeHue TPUTOHOMCTPHUYCCKOI'O BBIPAKCHUA:

8cosz —4sin 30° + 6tg%

. YIIpOCTUTE BBIpAXKEHUE:!
. T .
a) (1—cos2a)-ctgar 5) Cos(r —)-sin (E—a)—sm 2a

. Berancnute ¢ momMoIiso GopMyIl CIOKEHUS:

a) SN 150° 6) C0s129° - c0s39° +5sin 129" - sin 39°

7 .
. Jlano: Cosax=0,6; 0<05<E Haiiaure: SIN & : tgr; Ctgor
. Pemmure YPaBHCHHUC!

a) tg3x =-1 6) 23in§+2=0 B) COSO6X =—1
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Bapuant 3

. HafI,I[I/ITe S3HAYCHUEC TPUTOHOMCTPHUYCCKOI'O BBIPAXKCHU A . T T T
7sin 5 —3ctgz—8003E

. YopocTtute BbIpaskeHUeE:

a) (Sin @ —cosa )’ 5) 1+sin (%—aj-cos(ﬂ—a)

. Beruncnute ¢ momMouipio (opMyI1 CI0KEHUS:

a) C0S225° 6) sin 43" -cos88° —c0s43’ -sin 88°

40 3
. Jano: COSQ¥ =——-" o ——

K 5 - Haiinure: sin  ; tga; ctga

. Pemute YpaBHCHHE:

. a X
a) Sln§=0 6) 4c0s3x+4=0 B) cosgzl

Bapuanr 4

. HaﬁHHTe 3HAYCHHUEC TPUT'OHOMETPHUYICCKOT'O BBIPAKCHU: . T .
6sin s +2ctg45°" +5cos

. YHpOCTI/ITe BBIPAKCHUC!:

sin 2a
%) 2cos? o 6) C0s(27 —ar)-cos(27z + &) —sin® a
. Beruucnure ¢ momomnibo Gopmyst CI0KEHUS
a) COS1%’ 6) Sin 27°-c0s33° +c0s27° -sin 33°
) 4
. Jlano: SIN @ :g; > ({7 Haiinure: COS; tgar; Ctyar

. Pemmute YPaBHCHHUC!

a) tg§=l 6) 3c0s2x—3=0 p) Sin = =-1
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Bapuanr 5

. HafI,I[I/ITe S3HAYCHUEC TPUTOHOMCTPHUYCCKOI'O BBIPAXKCHU A T
2cos§—3tg45° +3c0os

. YopocTtute BbIpaskeHUeE:

a) 2C0s” o — C0S 21 6) cos(7 — ) cos(27 — )+ cos? «
. Beramcnmute ¢ momMonisio (hopMyIt CI0KEHUS:
a) Sin 75 6) COS72°-€0s18" —sin 72° -sin 18°

15 -« i
Mano: COS@ == — {x{7r  Haiimre: SN a; tg; Ctgar
. Pemmure YpaBHCHHE:

X
a) COs4x =1 6) \/§sm§+\/§:0 5) tg3x =0
Bapuanrt 6

. Haliinre 3Ha4eHne TPUTOHOMETPUYECKOTO BBIPAKEHHUS:

4sin 30° —5tg%— 2cos0

. YIIpOCTUTE BBIpAKEHUE:

T .
a) 1+C0S2cx 5) 1—003(5—aj-sm (7-a)
. Beruucnure ¢ momonibo Gopmyst CI0KEHUS:
a) C0S150° 6) Sin 33" - c0s63° —c0s33° -sin 63°
. S &
Jano: SN =—. — ({7  Haiigure: COSQ: tga; ctgo

13* 2
. Peminre ypaBHeHnwue:

a) sing:O 6) tg2x =1 B) cos§+1:0
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KounrpouasHas padora Ne 3.
Bapuanr 1.

Nel. IMocTpoiite rpaduk GyHKINK:
1) y=2*+3 2)y=loggys(x—3)+1 3)y=2sinx—4

4)y = - cos(2x+ ) +2
No 2. Pemmre HEpaBEeHCTBO:
1) 0,1%*> =100 2) log(3x+ 1)< 2 3) sin 2x ::i

Bapmanr 2.

Nel. IMocTpotite rpaduk hyHKIIMH:
1) y=()*- 5 2)y=log,(x+4)+3  3)y=-2c0sx+1

4)y =2sin(2x- =) -2

No 2. Pemmre HEpaBEHCTBO:

3

V3

1)4%° =64 2) logys(3—2x)<—1 3) sin§£ -=

Bapuanr 3.

Nel. ITocTpoiite rpaduk GyHKIMH:
2) y=3%-2 2)y=log,(x+1)+3 3)y=1,5cosx + 1

4)y=-2sin(5-)-3
No 2. Pemmre HEpaBEeHCTBO:
2)0,4%*: 0,16 2) logs(4x+1)<—2  3) cos3x >

Bapmuanr 4.

Nel. ITocTpoiite rpaduk GyHKIMH:

Ipuioxkenue 3

2) y=()*- 6 2)y=logs(x—1)-2  3)y=-0,5sinx + 1.5

4)y=2cos (+-) +1
No 2. Pemmre HepaBEeHCTBO:
1)9%7 = —  2) logos(5-2x)<0 3)sinZ=—-
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IIpunoxenne 4

KonTpoabsHnas padora Ne 4

Bapuanr 1
Haiinure npousBoiHbIe QYHKIIUU:
a) y:X3 _2X2 +5 6)y=3Sin(4X- 8) +13 B) yzex .Sin X
r)y = (x2-3)(x+4) n) y =7 In(4x-9) ¢)y= -6

x+3

Haiinute yrnoBoi ko3 UIIMEHT KacaTelIbHOU K rpaduKy GpyHKIHH:
. V4
Y = COS 3X B touke ¢ aberuccoit Xy = 5

MarepuanbHast TOUKa ABHXKETCS M0 3aKOoHY X (1) = 2t* - 4t2+ 7(m). Haiimure cKopocTh 1 YCKO-

pEeHUE B MOMEHT BPEMEHHU 3 CEKYH/bI.

CocraBbTe ypaBHEHHE KacaTeIbHOU, TPOBeeHHON K rpaduky pyHkiuu y = 0,5x* - 4x+1 B

TOYKE C aOCIMCCON, paBHOM 2.

Bapmunanr 2
. Haiinure mpousBogHbie QyHKIIMH:
2 y:x4—3x2+7 0) y =5 cos(6x+1) - 4 5) y:In X - X2
D)y = (x+9) (@4 -7) 2 y =2 &) y=——

. Hailinure yrinoBoit ko3 duineHT kacaTenbHOU K rpaduKy QyHKIINU:

. T
Yy =SIn 3X B Touke ¢ abemuccoit Xo = E

MatepuansHas ToUKa JBHKETCS 110 3akoHy X(t) = t¥ - t2+ 3(m). Haiimmte cKopocTs i ycKo-

pPE€HUC B MOMCHT BpCMCHU 2 CCKYHIBI.

CocraBbTe ypaBHEHHE KacaTelbHOW, MPOBEAECHHON K rpapuky GpyHkuun y = 4x? +5x- 3 B
TOYKE ¢ abcruccoi, paBHon -1.
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Bapuanr 3

. Haiimure mpousBogHbie QYHKIIMH:

a) ny5+2X—l 6)y:e4x B)y=5X'COSX
r) y = (4x* +1)(2x*-3) n) y = 2tq(4x) ¢) y = 2r2
Bx—1

. Haiimure yrinoBoit ko3¢ dumMeHT KacaTenbHOU K rpaduKy QYyHKIUU:
3 2 o
y =X~ —3X" + 5X —15 rouke ¢ abermecoii Xg = -1
MatepuansHas Touka aBmxercs no 3akony x(t) = 3t® - 5t+ 4(m). Haiiaure ckopocTs u

YCKOPEHUEC B MOMCHT BPEMCHHA 3 CCKYH/BI.

. CoctaBbTe ypaBHEHHE KacaTelIbHOU, MPOBEACHHON K rpaduky QyHKIuH y = 6X* - 7Xx- 3 B
TOYKE ¢ aOCIMCCOM, paBHOH -2.

Bapuanr 4
. Haitnure npousBoubie GyHKINH:
w3 _ _ _ — 3 . aX
a) ¥ =X +3x-11 6)y_\/2x 3 gy Y=X €
r) y =5 ctq(3x) m)y = (5% -7)(4x +5) e) y=21
ax—7

4
. Haiigure yrioBoii ko3¢ uuueHT kacarenpHoit k rpaduky ¢pynkmun: Y = X — 2X+ 1B

TouKe ¢ abcuuccoit Xy = 1
. MarepuanbHas TouKa JBIKETCA 110 3aKoHy X(t) = 2t% - 12t2+ 5(m). Haifaure ckopocTs u

YCKOpEHUE B MOMEHT BPEMEHHU 5 CEKYH/I.
. CocraBbTe ypaBHEHHE KacaTeIbHOW, IPOBEACHHOM K rpaduKy QyHKIUU y = 5x* -9x+11 B
TOYKE C abcuuccoi, paBHOM -3.
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Ipuinoxenne S.
KonTpoubsnas padora Ne 5
Bapuanr 1

. UccnenoBath GyHKINIO (TTOTHAS CXeMa) U MIOCTPOUTD rpaduk.
y=2x3+3x*-2

. Haiinure Hanbonpiee 1 HAMMEHbIIIEe 3HaYeHEe (YHKIIMH Ha OTPE3KeE:
f(x)=x*-6x>+9; [-2:2]

Bapuanr 2

. HccrnenoBare GyHKIHIO (MOJTHAS CXEMa) U IIOCTPOUTH TpaduK.
y = x> —4x?
. Haiinure nanbosnpiiee 1 HauMeHblIee 3HaUeHre (QYHKIIMH Ha OTPE3KeE:
f(x)=x*+6x*+9x; [-4:0]
Bapuanr 3

. HMccnenosatp ¢pyHKIMIO (OJTHASA CX€MA) U IOCTPOUTH TpaduK.
2
y:§x3 —X* —4x+5

. Hailinmure nanGosnbiiiee 1 HauMeHbIee 3HaUYeHEe (DYHKIIMHM Ha OTPE3Ke:
f(x)=x*—2x*+3; [43]
Bapuant 4
. UccnenoBath GyHKINIO (MTOTHAS CXeMa) B IIOCTPOUTH rpad K.
y =3x* —4x°
. Haiinure HanbGonpiiee 1 HAaMMEHbIIIee 3HaUeHEe (QYHKIIMH Ha OTPE3KeE:

f(x)=x*-8x*+5; [3:2]
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Ipuaoxenne 6

KontpoabHast padora Ne 6

Bapuanr 1

Haiinnre HeonpeneneHHbIE HHTETPaIbL:

a) _[(SXZ + 2)dx 6) I(S cos x + 3)dx
6dx
& ‘[( +5ej r) I3x+7
Brrauciaure OIIpCACIICHHBIC MHTCI'PAJIbI:
3 dx ! 2 5
1-2 2_1

a) l cos? X 6) :‘;( X)dX B) J;(Sx ) xdx

6

Breraucnure miomanu (I)I/Il"yp, OT'PaHUYCHHBIX JIMHHUAMMU:

y=3x2; y:O; X=2.

Bapuanr 2

Haiinnre HeonpeneneHHbIe HHTETPAIbL:

o [ (a5 +1)ix 6) [(2sin x—5)dx

2 X 3xdx
B) -[(coszx_2 )dx r) j5+x2

Brrancnoure OIIPCACIICHHBIC MHTCIPAJIBI.

L gx 1 2 3 ;
a) !14_ X2 6) :[2(2+3X )ﬂX B) :[(ZX+3) dx

Boruncnute niomaan GuUryp, orpaHiYeHHbIX JIMHUSMU!
2
y=1-x":y=0,
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KontpoabsHasi padora Ne 6

Bapuanr 3

HaﬁHHTe HCONPCACIICHHBIC HMHTCTPAJIbl:

a)j@x4—2ﬁx
) j( > —2exjdx o [ (ax? -5 - xdx

sin ? x

6) I(4 CoS X — 7)dx

Brrunciaure OIIPCACIICHHBIC MHTCIPAJIBI.

9 1
Sin2 x 6) £(5+2X)dx B) jz (6x? +1f xdx

©
e
O N =y |y
o
N X

Breraucnure miomaau (1)I/Il"yp, OI'paHUYCHHBIX JIMHUAMU.

y=x%;y=0;x=2,

Bapuant 4

Haiigute HCOMIPCACIICHHBIC HHTCTPAJIbI:

a)I@x6—8ﬁx

B) I(g_ngdx r) J‘egxz - Xdx

Brruncioure OIIPEICIICHHBIC MHTCTPAJIbI.

6)I0§nx+4wx

J3 3 5
o [

Brruncnure miomanu (I)I/Il" VP, OTPaHUYCHHBIX JIMHUSIMMU.

y=9-x*,y=0.

42



Ipuio:xkenne 7
Kounrpoabnas padora Ne 7

Bapuanr 1.

. Pemre uppainumonansHoe ypaBHEHHUE: V22 +3x—10=2.
. Pemnre nokasarensHoe ypaBHeHuUe: 4°+2*2°-80=0

. Pemmnte norapudmuueckoe ypaBHEHHE:
a) logy, (bx —3) = —1;
0) log,(x? — 1) =log, (2x— 1); B) log,*x — log, x = 2.

. Pemute TPUTOHOMCTPHYCCKOC YPABHCHHUC!
a) 28in° x+sin x=0.

5) 608" x+7cosx—~3=0.
B) SIN X—cosx =0

. Pemure HEpaBEHCTBO:
a) 0,1%%° =100; 6) logs(3x+ 1) < 2.

Bapuanr 2.

. Pemnte nppanoHaibHOE YpaBHEHHE: \/ 3x°+2x—12=2,
. Pemmire mokasaTenbHOE ypaBHEHHE: 72 —6*7* +5=0

. Pemure norapudmuyeckoe ypaBHEHUE:
a) logy, (3x+5) = —1;
6) logs(1 — 2x?) = logs(1 — 6x); B) log;°x =4 — 3log, x.

. Pemmte TpuroHoMeTpuyecKoe ypaBHEHHE:
a) Sin? x—2sin x=0.
5) 3cos’ x—5c08x~2=0.

B) SN X+cosx=0

. Pemnte HepaBeHCTBO:
1)4%°° =64; 2) log,s(3—2x) < —1.
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Bapuanr 3.

. Pemnre nuppanmonansHoe ypaBHEHHUE: \/ 3x*—x—15=3.

. Pemmre nokasarensHoe ypasrenne: 100° —11-10* +10=0

. Pemnte norapupMuveckoe ypaBHEHHE:
a)log; (4x —1) = —1,

0) log,(3x* —11) = log,(6x—11); B) Iog5(x2 +8)— log(x +1)=3log, 2

. Pemte TpuronoMeTpuyeckoe ypaBHEHHE:
a) 2€0s° X—C0sXx =0

6) 3sin” x—5sin x-2=0.
B) Sin X+\/§cosx=0_

. Peminre HepaBeHCTBO:
a) 04%%1 =0,16; 0) log:(4x+1) < —2.

Bapmuanr 4.

2
. Peminte upparmonanbHoe ypaBHeHHE: v 2X° — X — 6 = 3,

X+2 X+1
. Pemure nokasarenbHOE ypaBHEHHE: 7 +4.-77" = 539'

. Pemure norapudmuueckoe ypaBHEHUE:
a)log,,;(6x+9) = —1;
2 2 _
6) logy(4x2 — 3) = log,(4x—3);  m) 9 X-lgx"+1=0
. Permmre TpuroHOMETpHYECKOE YpaBHCHHE:
a) sin® x —2sin x =0.
6) 3c0s’ x—5c0sx~2=0.
B) v/3sin X—cosx =0

. Pemre HEpaBEHCTBO:
L @)9%7 = —; 6) logy,(5—2v) <0.
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Hpuaoxenne 8
KonTpoabnas padora Ne 8
Bapmuanr 1

Brruncnure:
1 2 3
a) C, P 6) A -C;

CkonpKUMHU CTIOCOOaMH MOKHO BBIOPATh 13 4() 4elloOBEK IBYX JETEraToB Ha KOHPEPEHIUIO?
B ypHe 7 3enenbix u 13 kpacHbIX mapos. Haiinure BepOATHOCTb TOTO, YTO B3SITHIM HAayras
1ap OKaKeTcs 3€JIEHOrO 1IBETa.

B maptun u3 22 neraneii HaxoasaTcs 6 OpakoBanHbIX. Hayran Beioupatot 4 neranu. Haiiaure
BEPOATHOCTb TOT'O, UTO UX 3TUX 4 AeTajneil 3 okaxkyTcsl He OpaKOBaHHBIMH.

Brrancioure BI)I60pO'-IHOC cpeaHee, JMCIICPCUI0 U CPEAHCC KBAAPATUUICCKOC OTKIIOHCHUC JIA

BBIOOPKH:

X; 1 2 3 4 5 6

n; 1 1 3 4 11 5
Bapuant 2

Beruucnure:

) AP 6 CqAs

CKOJBKUMHU cIOCOOAMH MOKHO pacCTaBUTh 7 KHUT Ha KHMXKHOM moske?

B ypHe 12 xentbix u 18 3enensix mapos. Haliiute BEpOATHOCTH TOTO, YTO B3SATHIM Hayraj
11ap OKa)keTcs 3€JIEHOTO 1IBETA.

B maptun u3 12 neraneii Haxonsatcs 5 OpakoBanHbiX. Hayran Beioupatot 4 neranu. Haiinure
BEPOATHOCTH TOTO, UTO U3 3TUX 4 AeTajeil 2 okaxkyTcs He OpaKOBaHHBIMH.

Brruncioure BBI60pO‘-IHOC cpeaHee, JUCIICPCUI0 U CPEAHCC KBAAPATUUCCKOC OTKIIOHCHHUEC IJIA

BBIOOPKHU:
X; 1 3 5 7 9
n; 3 5 2 7 3
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Kontpoabnas padora Ne 8
Bapuanr 3

Brruncnure:
1 3 2
a) Cs- Py 6 A -G

CKOJIBKO pa3fIMYHBIX TPEX3HAYHBIX YHCEJ MOXXHO cocTaBuTh U3 1udp 1; 2; 3; 4; 5; 6; 7; 8,
IIPU YCIIOBUH, YTO IU(PHI B UUCIIE HE TOBTOPSIOTCA?

B ypue 18 6enbix u 7 yepHbIX mapoB. Haliure BepoSsTHOCTh TOTO, UTO B3ATHIA HAyraj Iiap
OKa)KETCsl YEPHOTO IIBETA.

B naptum u3 24 neraneit Haxonsarcs 6 6pakoBanHbiX. Hayran BeiOupatot 6 neraneii. Haitnu-
T€ BEPOSATHOCTb TOT'0, YTO U3 ATUX 6 NeTanel 2 oKaxyTcss OpaKOBaHHBIMH.

Brrancioure BI)I60pO'-IHOC cpeaHee, JMCIICPCUI0 U CPEAHCC KBAAPATUUICCKOC OTKIIOHCHUC JIA

BBIOOPKH:
X; 2 4 6 8 10
n; 6 3 4 2 5
Kontpoabnas padora Ne 8
Bapuanr 4

Brruncinure:

4 5 A2
a) As - P, 6) Cg- A

CKONBKMMHU CIIOCOOaMU MOKHO M3 25 yenoBek BbIOpaTh 5 4enoBek A paboThl Ha orpejie-
JIEHHOM y4acTke?

B ypue 11 cunux u 9 xenteix mapos. Haiiaure BeposITHOCTh TOT0, UTO B3ATHIM HayraJ map
OKa)KETCSl CHHETO L[BETA.

B naptuu u3 19 neraneii naxoaarcs 8 6pakoBanHbix. Hayran BeiOuparot 4 neranu. Haiiaure
BEPOSITHOCTH TOTO, YTO U3 3TUX 4 feTaneld 3 okaxkyTcs He OpaKOBaHHBIMH.

Brrancnoure BLI60pO‘—IHO€ CpE€aHEC, NUCIICPCUIO U CPEAHEC KBAPATUUCCKOC OTKIIOHCHUC JJIA

BBIOOPKH:
X; 1 2 3 4 5 6
n, 3 4 6 8 1 3
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Hpunioxenne 9

KontpoabHasi padora Ne 9

Bapuanrt 1

BokoBoe pebpo npaBuiIbHON TPEYTONIBHON TUpaMuIbl paBHO 10M, a cTOpOHA OCHOBaHUS

10m. Haitnure miomiaas O0OKOBOM MOBEPXHOCTH MUPAMUJIBI.

B npsamoyronsnom napauienenunene ABC/JA1B1C1/11 AB=2cm, BC=4cm, AA1=6¢cM.

HaiinuTe momaas moJIHON MOBEPXHOCTH JAHHOTO MapasuieseuIe/1a.

OceBbIM cedeHreM IUIMHIPA SBISIETCS KBaApaT co cTropoHoit 12cm. Haiiaure oobeM 1u-

JIMHJpA.

IInomazk cedeHus, MPOXOAAIIETO Yepe3 LIeHTp mapa, paBHa 169 M2, Haiigure 065beM ma-

pa.

Bapuanr 2

BokoBoe pebpo npaBUIbHONW YETHIPEXYrodbHON MUpaMHIbl paBHO 12¢M, a CTOpOHA OCHO-
BaHus 8cM. Haiinure muiomans 60KOBOI MOBEPXHOCTH MUPAMU/IBI.

ABCA1B1C1/l 1- mpaBubHas mpuzma. AB=6m, AAi1=5M. Haiinure momaas moJHOH 1mo-
BEPXHOCTH JIaHHOM MPU3MBI.

OceBbIM c€YEeHHEM KOHYCA SIBISIETCS IPSIMOYTOJIbHBINA TPEYTOJIbHUK C TUIIOTEHY301 6N2 M.
Haiinute 06beM KoOHycCa.

Tnomtaas cedenHus, IPOXO/IAIIETr0 Yepe3 NEeHTp mapa, paBHa 491 m2. HaiiuTe miomans 1mo-

BCPXHOCTH IIapa.
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KontpoabsHasi padora Ne 9

Bapuant 3

ABCIA1B1C1/11 - mpaBmibHas npusma. AB=9cm, AA1=12cm. Haitnure muiomaas 60KoBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJIHOW MOBEPXHOCTH KOHYCA, OCEBBIM CEYEHHEM KOTOPOTO SIBJISIETCSA
MPaBWIBHBIN TPEYTOJIBHUK CO CTOpOHOU 10M.

Haiinure 06beM UIMHIpPA, TOTYYEHHOTO BpaIllEeHUEM MTPSMOYTOJIbHIKA CO CTOPOHAMH 51TM
U 8TM BOKPYT OOJIBIIICH CTOPOHBI.

Tnomaas cedeHus, IPOXOIAIIET0 Yepe3 HEeHTp mapa, pasHa 144m m2. HaituTe 06beM ma-

pa.

Bapuanr 4

Haiigure niomanb 60KOBON NOBEPXHOCTH LIWJIMHAPA, €CIIU €TI0 OCEBBIM CEUEHUEM SIBIISIETCS
KBaJipaT co CTOPOHOM 20M.

BokoBoe pebpo npaBuIbHON YETHIPEXyrodbHOM MUpPaMHIbI paBHO 12M, a CTOpOHA OCHOBA-
Hug 6M. Haiinure minomaas MOJHOM MOBEPXHOCTH MUPAMM/IBIL.

Haiinure 06beM npaBUIIbHON TPEYTOIBHON MPU3MBI BBICOTOM 1371M M CTOPOHOM OCHOBAHUS
M.

[Inomanak cedeHus, MPOXOAAMIET0 Yepe3 IeHTp mapa, paBHa 1217 M2, Haiigure miomams

IMMOBEPXHOCTH HIapa.
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Hpnaoxenne 10
Konrtpoasnas padora Ne 10

Bapuanrt 1
1. JlaHbl BEKTOPBI a{—2:;1;3}, 8{3; —4; —21, ¢{4;3; —2}. Haitnure KOOD/IMHATHI BEKTOPOB!
a)a{—2;1;3} +B{3; —4; —2};
6)a{—2;1;3}-¢{4;3; —2};
B) =23 + 36— & m = 5B + 2C

— —
r) CKaJsIpHOE MPOU3BEIeHIHE BEKTOpOB B u C.

Bapuant 2
1. Jlansi sexroper a{4; —2; — 13, B{3; 0; —5}, &(—2; 1; 4}. Haitmure xoopaunars! BexTopos:
a)3(4; —2;—1} + E{3; 0; —5},
6)a{4; —2; -1} -¢(=2; 1; 4}
v) =33 + 28 - 3¢, m =28 - 2G;

— —
I') CKaJsIpHOE Mpou3BeeHHe BeKTOpoB B u C.

Bapuant 3
1. Jlausl BEKTOPBI a{4;0; -3}, B{—1; 5; 6}, &¢{—2;1; —3}. Haiinure KOOP/IMHATBI BEKTOPOB:
a)3{4; 0, -3} +E{—1; 5; 6},
6)ai4; 0;—3}-¢{—2;1; -3}

—

) N=3 - 3 -2 ; m = 3E - 2C;

— —
T) CKaJIspHOE MPOM3BeeHHEe BeKTOpoB B 1 C.

Bapuanrt 4
1. JlaHbI BEKTOPBI 3{—1; 2;1}, E{Z; —3; 4}, E{'D} 1; —5}. Haitmmre KOOPJIMHATBI BEKTOPOB:
a)a{—1;2;1} + B{(2; —3; 4},
6) B{2; —3; 4}-€{0;1; —5};
B)E:Zﬁ -3E +2 E; m=E +3C u;

— —
T') CKaJIsipHOE TIpou3BeieHue BeKTopoB B u C.
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