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OnoOpeHa IUKIOBO KOMHUCCUEH CocraBieHa B COOTBETCTBUHM C TPEOOBAHHUSIMU:

($U3MKO-MaTEeMAaTHIECKUX (enepanbHOr0 roCyIapCTBEHHOIO 00pa3oBaTelb-
JIIUCLAIUINH HOTO CTaHJapTa cpenHero (MmojaHoro) odmiero oo-
ITporokon Ne 1 or 31.08.2019r. paszoBanust (IIpukas MwunoOprayku Poccum Ne

413 ot 17.05.2012 1. (c U3MEHEHUSIMH)); TUCBMOM
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 0CBO-
eHust 00pa30BaTEeNbHBIX MPOTPaAMM  CPEIHETrO
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 00pa30BaHUs»; IPUMEPHOU MPOTPaMMBI

Maremaruka
IIpencenareb HMK/I0BOH KOMUCCHH 3am. 1upekTopa no yueoHoii padore
A.A. berenueBa A.JO. Ky3bMun

Aemop:

AxkcenoBa I'.A. — npenoaasatesib PI'BOY BO «AT'TY» OCIT « BKMPIIK»

Peyenzenmur:
berenueBa A.A. - npenoaasatesib PI'BOY BO «AT'TY» OCIT «BKMPIIK»
IMapanosa 10.B. - IpenojaBaTeslb MaTeMaTuky Boicuied kateropun I'AIIOY AO

«ACIIK»



1. IllosicHuTEABLHAS 3AIIMCKA

PabGouass mporpamma 0011e00pa30BaTEIbHON  yU4eOHOM  AUCHUILIMHBI  «MaremaTukay
npelHa3HayeHa JUisi HW3Y4YeHHs] MaTeMaTHKd B  MNpOoQEecCHOHAIbHBIX  00pa30BaTEIbHbBIX
opranuzanusax CITO, pealm3yromumx 00pa30BaTeIbHYIO MPOrPaMMy CPeIHEro (MOJHOI0) OOIIEro
00pa3zoBaHMs B Mpeeax MporpaMMbl MMOATOTOBKH cneruaincToB cpeanero 3seHa CI1O (ITIICC3
CIIO) Ha 6a3e OCHOBHOI'O 00IIEero 00pa30BaHus IIPH IOJATOTOBKE CIICIIUAIMCTOB CPEAHETO 3BCHA.

Pabouas mporpamma paszpaborana Ha ocHoBe TpeOoBanuii DI'OC cpemnero o061Iero
o0pa3oBaHUs, MPEIBSIBISIEMBIX K CTPYKTYpE, COJEPKAaHUIO M Pe3yJbTaTaM OCBOCHUS Y4eOHOM
TUCHUILIMHBL «MaTemaTtukay, B COOTBETCTBUU ¢ PexoMeHIanusMu Mo OpraHu3aluy MOoTy4eHUs
cpemHero odmero odpazoBaHUs B MpEeiax OCBOCHHS O0Pa30BATEIBHBIX MPOTPAMM CPEIHETO
npodeCcCHOHAIBHOTO 00pa3oBaHUsl Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHUS C Y4E€TOM Tpe-
OoBaHuii (henepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB H  MOJy4aeMOM
CHEIMAIbHOCTH  cpenHero mpodeccuoHanbHOro  oOpazoBanus (muchbmo  JlemaprameHTa
rOCyJapCTBEHHON MOMUTHKH B cepe moarotoBku padoumx kaapoB u IO MwunobpHayku
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 (PaKTOPaxX CTAHOBJICHHUS MAaTEMaTHKH;

e o0ecrieyeHue CHOPMHUPOBAHHOCTH JIOTMYECKOIO, aJrOPUTMUYECKOTO M MaTeMaTHYeCKOro
MBIILLICHUS;

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

e o0OecrieueHue C(HOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKE Kak 4YacTu oole-
YEJIOBEYECKOU KYJIBTYPBI, YHUBEPCATIBbHOM S3BIKE HAYKH, IT03BOJIAIOIIEM OIKUCBIBATH U U3y4aThb
peanbHbIE POLECCH] U SBJICHMUS.

B pabouyio mporpamMmy BKIIOUEHO COJEp)KaHHE, HAlpaBlICHHOE Ha (OPMHPOBAHHUE Y
00ydJaronuxcsi KOMIETEeHIIUH, HeoOXxoauMbIx s kadecTBeHHOro ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0OIIero o00pa3oBaHUs C TOJYYCHHEM CpEAHEero oO0Iero oOpa3oBaHMS;
MpPOrpamMMbl MMOATOTOBKH CIEIIMAINCTOB CPEAHETO 3BEHA.

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

Matematuka sBisiercd  (QyHAaMEHTaIbHOM  00IIe00pa3oBaTeNbHOM  JUCIUIUIMHOM  cO
CIIOKHBIIMMCS YCTOMYMBBIM COJEpKAHUEM U OOMIMMH TpeOOBaHUSIMU K TMOATOTOBKE 00Y-
YaIOIIUXCSI.

[Ipu ocBoenun cneunanbHocted CIIO: 26.02.05 «Oxcrmyaranusi CylI0BBIX 3HEPreTUYECKUX
YCTAaHOBOK» (yrJIyOJIEHHasl TOJATOTOBKAa TEXHUYECKOTO MPOPECCHOHAITBHOTO 00pa3oBaHUs
MaTeMaTuka u3ydaercs Oojee yrinyOjleHHO, Kak mpoduibHas ydeOHas AUCIMILINHA,
YUUTHIBaIONIAsl Crieln(PUKY OCBaMBAEMbIX CIIELIMATIbHOCTEH.

DTO BBIpaxaeTcss B COACPNKAHUH OOyUeHUS, KOJMYECTBE YACOB, BBIICISEMBIX HA HU3YUCHHE
OTJENBHBIX TEM MPOrPAMMBI, TUIYOMHE WX OCBOCHHS OOYYarONIMMHUCS, BHAAX BHEAYTUTOPHOU
CaMOCTOSITENILHOM pabOThI 00YJArOIIHXCS.

OO01uue e U3y4eHHsI MAaTEMAaTHKH TPAJUITMOHHO PEATH3YIOTCS B YETHIPEX HAIIPABJICHUSX:

e OO1mee peACTaBICHUE 00 UACTX U METOJIaX MAaTeMaTHKH,

e HHTEJUICKTyaJIbHOE Pa3BHUTHE;

e OBJIAACHHC HeO6XOJII/IMI)IMI/I KOHerTHBIMI/I 3HAHUSIMHU U YMCHI/IHMI/I;
e BOCIIMTATEILHOE BO3IEHCTBHE.



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

® BBHIOOPOM PATMYHBIX MOJX0JI0B K BBEACHUIO OCHOBHBIX TOHSATHH;

e (OpMUPOBAaHMEM CHUCTEMBbl Yy4YeOHBIX 3alaHuii, obOecrneunBarOmMX 3IPGEKTUBHOE OCY-
IIECTBIICHUE BBIOPAHHBIX IEJIEBBIX YCTAHOBOK;

e oOoramieHHeM CIIeKTpa CTHJIeH y4yeOHOHN AESITEeIbHOCTU 3a CYET COTJIAaCOBAHMS C BEAYIIMMHU
JeSITeIbHOCTHBIMU XapaKTEPUCTUKAMH BHIOPAHHOM CIIEUATBHOCTH.
[TpodwmibHas cocraBisiomas OTpakaeTcsi B TPEOOBAHUSAX K IOATOTOBKE OOYYArOMIUXCS B

YacTHU:

e 00I1€el CHUCTEMBI 3HAHM: COJIEPKATEIbHbBIC IPUMEPHI UCIIOJIb30BAHUSI MAaTEMAaTUYECKUX UJIEH U
METO/I0B B MPO(ECCHOHATBHON NeSATETLHOCTH;

e yYMEHHUH: pa3iInyue B ypOBHE TPeOOBAHUM K CIOKHOCTH MPUMEHSIEMBIX aITOPUTMOB;

® TPAKTHYECKOTO WCIOJIh30BAHUS TMPUOOPETCHHBIX 3HAHUH W YMCHHH: WHIUBUAYAIbHOTO
y4eOHOI0 ONBITA B MOCTPOCHUU MAaTEMAaTUYECKUX MOJEJICH, BBIIIOJHEHUH UCCIEI0BATEIbCKUX
MIPOEKTOB.

Copepxanue y4yeOHOW IUCHMILTUHBI Pa3pabOTaHO B COOTBETCTBHMHM C OCHOBHBIMH COZEp-

YKaTeIbHBIMH JINHUSIMU OOYUEHHSI MaTeMaTHKE:

e anrebpanyeckasi JIMHUA, BKIIIOYAIOIIAs CUCTEMATHU3AIMIO CBEACHUN O YMCIIaX; U3y4YeHHE HOBBIX
u 00o0O0IIeHHe paHee W3YYEHHBIX orepanuii (BOo3BEICHHE B CTEINEHb, W3BJICYCHHE KOPHS,
JorapupMUpOBaHUE, CUHYC, KOCHHYC, TaHI'€HC, KOTAaHT€HC W OOpaTHbIE K HHUM); H3ydCHHE
HOBBIX BUJIOB YHCJIOBBIX BBIPRXKEHUU U (POPMYJ; COBEPILICHCTBOBAHHE MPAKTUUECKUX HABBIKOB
U BBIYHCIHUTENBHON KyJIbTYpHl, PACIIMPEHHE W COBEPUICHCTBOBAHWE aJTreOpandecKoro
anmapara, c()OpMHpPOBAaHHOIO B OCHOBHOW IIKOJE, M €ro MpPUMEHEHHE K pEIICHUI0
MaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

® TEOpPEeTHKO-(DYHKIMOHANIbHAS JIMHUS, BKJIIOYAOIIAs CUCTEMATHU3AIMIO M PACIIUPEHUE CBEICHUI
0 (pyHKIHMSX, COBEPILIEHCTBOBAHUE rPaPUUEeCKUX YMEHUN; 3HAKOMCTBO C OCHOBHBIMU UJICSIMH U
METOJaMH MaTeMaTHYeCKOTO aHajn3a B 00beMe, MO3BOJSIONIEM HCCIIE0BATH JIEMEHTAPHBIE
GyHKIIMM W peliaTh MPOCTEHINe TeoMeTpudeckue, (U3MYecKue U JpYyrue MNpUKIagHbIe
3a/1a4H;

® JIMHUS YpPaBHEHMM W HEpPABEHCTB, OCHOBaHHAs Ha IOCTPOCHMHM W HCCIEJOBAaHUU MaTeMa-
TUYECKUX MOJIENeH, MepeceKaromascs ¢ anreOpandyeckod M TeopeTHKO-(pYHKIIMOHAIBHON
JUHUSAMH M BKJIIOYAIOIIas pa3BUTHE U COBEPIICHCTBOBAHUWE TEXHUKH alNreOpanyecKux
npeoOpa3oBaHUi Ui pElIeHUs YpaBHEHWN, HEPaBEHCTB U CUCTEM; (OPMHUPOBAHHE CIIO-
COOHOCTH CTPOUTH M HCCIEN0BaTh NPOCTEHIINE MaTeMaTUYeCKUe MOJENHM IpPU PELIeHUH
MPUKIIAIHBIX 33]1a4, 3a7a4 U3 CMEXHBIX U CHIEUATbHBIX JUCIUIUINH;

® TCOMETPUYECKAsl JIMHUA, BKIIIOYAIOIIAs HAIVISAHBIE IPEACTABICHHUS O NPOCTPAHCTBEHHBIX
¢urypax M u3ydyeHHE HX CBOWCTB, (OPMUPOBAHHE U Pa3BUTHE MPOCTPAHCTBEHHOIO
BOOOpaXEHUs, DPAa3BUTHE CIOCOOOB T'EOMETPUYECKUX H3MEPEHUH, KOOPIMHATHOTO U
BEKTOPHOI'O METOJOB JUISl PEIICHHs] MATEMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

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

Paszernsl (TeMbl), BKIFOUYCHHBIC B CO/IEpKaHHE yUeOHOM TUCHUILIMHBI, SBISIOTCS OOIIMMH IS
BCEX CIEIMATBbHOCTEH TEXHMYECKOTO MPOoduIs mpodeccruoHanbHoro oopasosanus (26.02.05).

B paboueit mporpamme yueOHbBI MaTepuan MOPEACTaBICH B (OpPME UYepeayIOIIErocs
pa3BepThIBaHUS  OCHOBHBIX  COJIEp)KaTeNbHBIX  JUHUN  (anreOpanyeckoil,  TEOpeTUKO-
(YHKIMOHATBHOW, YPaBHEHUI M HEPABEHCTB, TEOMETPUIECKO, CTOXaCTUYECKO#T), YTO MO3BOJISET
T'MOKO HCIIOJIB30BaTh UX PaCIIOIOKECHNE U B3aUMOCBA3b, COCTABJIATH KAJICHAAPHO - TEeMaTHYeCKHH
IUIaH, Y4YuTbIBas creiuduky ocBamBaeMbix crenuanbHocteir CIIO, rnyOuHY U3ydeHUs
MaTepuaa.



Conepxxanmne paboueil mporpaMmbl paccuuTaHo Ha 355 uacoB. Pacmpenenenue 4acoB 10
pajenaM W TeMaM [OpOTpaMMbl  MPOU3BEJCHO C YYETOM TEXHHYECKOTO  Mpoduis
npodeccuonansHoro odpaszoBanud. [Ipodunuzanus neneil MareMaTH4eCKOro oOpa3oBaHUs IS
CHENHATBHOCTEH TEXHUYECKOTO MPOMUIIs MpeanogaracT yCuieHHEe U PACHIMPEHUE MPUKIIAJTHOTO
XapakTepa U3Y4eHUs MaTeMaTUKH, IPEUMYIIECTBEHHOW OPUEHTALIMN Ha alTOPUTMUYECKUN CTUIIb
IIO3HABATEJILHON JEATEIbHOCTH.

N3ydyenne o06meoOpa3zoBaTeibHON y4uyeOHONW aucHUIUIMHBL «MaTemaTukay 3aBeplIacTcs
MOJIBE/ICHUEM UTOTOB B (hOpME SK3aMEHa B PaMKax MPOMEXYTOYHOH aTTecTaluu 00y4yaromuxcs B
nporecce ocsoenus [ITICC3 CIIO ¢ momydeHneM cpeaHero ooimero oopa3oBaHus.

C 1enbl0 aKTUBU3ALUH ACATEIBHOCTH OOYYAIOUIMXCS HAa YPOKE HCIOJB3YIOTCS CIIENYIOIINE
TUAAKTHYECKUE WUTPbl: MAaTEeMaTHYeCKOe JAOMHUHO, KapTOYKHM OOpaTHOW CBSA3HM, MaTeMaTUYECKUU
00M, MO3roBas aTaka; 3BpUCTUYECKHE U MOMCKOBBIE Oeceibl, yueOHbIe KPOCCBOPbI, MaTeMaTHye-
CKue QUKTaHThl; ypoku Tuna KBH.

[Tpu m3yuennn nucuuIUIMHbl «MaTtemaThka» oOpamaercs BHUMaHHE OOYdYaloOUIMXCS Ha ee
MPUKIIATHON XapakTep, Ha TO, TJE M KOrJa H3y4yaeMble TEOPETUUYECKUE MOJIOKEHUS U MpaKTUye-
CKHE HaBBIKM MOTYT OBITh HCIIOJIB30BAaHbI B OyIyIIei MpaKTHYEeCKOH nesTensHOCTH. B mporpamme
MOMYEPKUBAIOTCS MEXAUCHUIIIMHAPHBIE CBS3M MAaTEMaTHYECKOTO COJEpKaHusl ¢ y4eOHBIM CO-
nepxkanueMm: 1) 6a3oBbix oOpazoBarenbHbIX AUcUUIUIMH (OBX); 2) yueOHbIe TUCIUIUIMHBI IO BbI-
6opy (Undopmaruka, Gusuka); 3) nonoaHuTenbHble yuyeOnbie Aucuurinibl (CoBpeMEeHHOE ecTe-
crBo3Hanue); 4) CynoBsie sHepreTHueckre yctanoBku (st cnei. 26.02.05).

W3ydeHnue marepuana npoBoaAuTcsa B ¢popMe, TOCTYIMHONW MOHUMAaHUIO, a TaKKe COOI0/1aeTCs
IPEEMCTBEHHOCTh B 00Y4YEHUH, €AMHCTBO TEPMHHOJIIOTUU U 0003HAYCHUN B COOTBETCTBUU C JICH-
CTBYIOIIMMHU TOCYIapCTBEHHBIMU cTaHAapTamu. [Ipu npoBeaeHnn 3aHATUH:

UCIIOJIB3YIOTCSL Y4€OHbIE TOCOOMSI, TEXHUYECKUE U HATJISATHBIE CPEJICTBA 00yUYCHNS;
MIPOBOJISATCSI HECIIOKHBIC AETYKTUBHBIC U HHIYKTUBHBIEC PACCYKICHHUS;

00OCHOBBIBAIOTCS IIATrW PEHICHUS 33/1a4;

(bOopMyYIHPYIOTCS ONIPEeIICHUS] MATEMATUIECKUX TTOHSATHIA;

MOJIB3YIOTCA MATEMATHYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

MUCHMEHHO O(OPMIISIOTCS PEIICHHS 3a]1a4;

bopMynUpyrOTCA Ha MAaTEMATUYECKOM SI3bIKE HECIIOKHBIE MPUKIIAIHbIE 33/1a4H;

MOJIb3YIOTCS KalbKYISITOPOM;

CaMOCTOSITENIHO U3ydaeTcs yueOHbI MaTepuail.

B nporiecce OCBOCHUsI MAaTEMATUKH HCIIOJIb3YETCsl CAMOCTOsITe/IbHAsI paGoTa (BHeayIuTop-
Hasi) B o0bemMe 99 4acoB, KOTOpask MpeIycCMaTpUBaeT CIICAYIONIHE BUIbI CAMOCTOSATEILHON pabo-
Thl O0y4Jaromuxcs: MoAOOp U pelleHne 3a7ay 1o TeMe, COCTaBICHHE TECTOBBIX 33/JaHUH, Hamuca-
HHUE COOOIICHNH, KOHCIIEKTOB, BBIIOJIHEHHE TpapUUecKiX padoT, BHITOJHEHNE MPAKTHYECKUX 3a-
JTAHWH: W3TOTOBJIEHHE Pa3BEPTOK MHOTOI'PAHHMKOB M TEJI BpAIllEHHs C MOCIEAYIOIIUM BBIYHCIIE-
HUEM WX 00BEMOB U IIJIONIA/IEH MOBEPXHOCTEH, BHITOJTHEHNE HHIUBUIYAJIbHBIX IPOEKTOB.

B nensx s dexTuBHON peanu3anun JaHHOM MporpamMmmsbl, (GopMUpOBaHMs OOIIMX U Ipodec-
CHOHAJIBHBIX KOMITETCHIIMI OOYYaIONIMXCs MPEToIaBaTeNlb MCIOIb3YeT COBPEMEHHBIE IHIAKTH-
YyecKHe MPUEMbl U METOAbI (IPoOJIeMHOE U3I0KEHHE y4eOHOro MaTepHasa, UCIOIb30BaHUE MPO-
OJIEMHBIX BOIIPOCOB W 33/IaHUH, MCCIIEeN0BaTENbCKOe (HOPMUPOBAHHE MAaTEMATHYECKUX MOHSATHH,
UTPOBbIE TEXHOJIOTUH, METOJ IPOEKTOB U JP.).

1.2. MecTo y4ueOHON AMCUMIJIMHBI B YUeOHOM IIaHe

VYuebHas mucuuiuimHa «MaTemaTtuka» sBIsSeTCs Y4eOHOW JMCUMIUIMHOW W BXOAMT B
0011e00pa3oBaTeIbHyI0 MOArOTOBKY KaK MPOoQHIbHAS JUCIUILTNHA.

[TocnenoBarenbHOCTh U3Yy4YEHHs TEM MPOTPAMMBlI PACKPBIBAETCA B TeMaTHuyeckoM IuiaHe. [lo
Ka)K}IOﬁ TEMEC IMPUBOIATCA 0606IlIeHHI)Ie Tpe60BaHI/I$[ K JIMYHOCTHBIM, METAIPEAMETHBIM W MIPEI-
METHBIM pe3yJbTaTaM.



1.3. Pe3yabTaTbl 0CBOEHHS Y4eOHOM TUCHUILINHBI

OcBoeHHEe coJiepKaHUsT YYCOHOM IAUCHUIUIMHBI «MareMaTHkKa» 00€CICUMBACT JOCTHIKCHUE

00y4aroIMMUCS CIEIYIOIIUX Pe3yIbmamos:
JIUYHOCHHBIX

c(hOpMUPOBAHHOCTh TMPEACTABJICHHN O MaTeMaTHKEe KaK YHHUBEPCAJbHOM S3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHUS SIBJICHUN U MPOIIECCOB, UACIX U METOAaX MAaTEMaTHKH;

IMOHUMAaHH1E 3HAYMMOCTH MaTeMaTHKH ISt Hay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeNIOBEUYECKON KYIbTYPHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, SBOJIOIIMEN MaTeMaTUYECKUX UICH;
pa3BUTHE JIOTHYCCKOTO MBIILICHUS, MPOCTPAHCTBEHHOrO BOOOPaXXKCHHS, aJIrOPHTMUYCCKOMN
KyJIbTypbl, KPUTUYHOCTH MBIIIJICHUS HAa YpPOBHE, HeoOXoauMoMm i Oymymiein
PO eCCHOHAIBHON ACATEIBHOCTH, JUIS MPOAOJIKCHUS 00pa30BaHUs U CaMOOOPa30BaHus,
OBJIQJICHHE MAaTeMaTHYCCKUMH 3HAHUSMH M YMCHUSIMH, HEOOXOIWMBIMH B ITOBCEIHEBHOM
)KU3HU, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JHUCHHUIUIMH ¥ JIUCITUILINH
npoecCHOHANBHOrO LUKIA, JUIsl MOJIyueHus o0pa3oBaHHMS B 001acTAX, HE TPEOYIOUINX
yIIIyOJI€HHONW MaTeMaTHIECKOM MTOATOTOBKY;

TOTOBHOCTb M CITOCOOHOCTBH K 00Pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha MPOTSHKCHUH
BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEIIHON MPOdeCCHOHANTBHON U 00IIIECTBEHHOM JISATEILHOCTH;

TOTOBHOCTbD M CIIOCOOHOCTH K CAMOCTOSTEIIFHON TBOPUYECKON N OTBETCTBEHHOM JICSITEIILHOCTH;
TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B 00Opa30BaTEIIbHOM,
OOLIECTBEHHO IIOJIE3HOHM, Y4eOHO-HCCIEN0BAaTENbCKOM, IPOEKTHOM M JIpYyruX BHJAX
JIeSITEILHOCTH;

OTHONICHHE K TPO(ECCUOHATBLHOW MACSITEIFHOCTH KaK BO3MOXHOCTH YYacTHs B PEHICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOILIEHAIIMOHATIBHBIX MTPOOIIEM;

Memanpedmemu blX?

YMEHHUE CaMOCTOSITEILHO ONPEACIISTh IEIH JACSITEIIbHOCTA U COCTABIISATD IUIAHBI ACSITEIHHOCTH,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh, KOHTPOJHMPOBATH U  KOPPEKTUPOBATH JACSATEIHHOCTD;
HCII0JIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHXKEHHS TOCTABJICHHBIX LEJIEH U peanu3aluuu
MIJIAaHOB JICSITEIBHOCTH; BBIOUPATh YCIICIIHBIE CTPATETHHU B PA3IUYHBIX CUTYAIIHSIX;

YMEHHE TPOAYKTUBHO OOWIATBCS U B3aUMOJIEHCTBOBaTH B TIPOIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh TMO3UIMH JAPYTUX YYACTHUKOB JIEATENbHOCTH, 3(PPEeKTUBHO
paspemiaTh KOH(IUKTHI,

BJIQJICHHE HaBbIKAMU  [I03HABATENbHOM, y4eOHO-MCCIEAOBATEIbCKONM W TPOEKTHOM
NESTENIbHOCTH, HaBBIKAMU  pa3pelieHuss mpoOlieM; CIHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MTPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO Pa3INUHbIX
METO/I0B ITO3HAHUS;

FOTOBHOCTb W  CIOCOOHOCTH K  CAaMOCTOSITEIbHOM  MH(OPMAIMOHHO-TIO3HABATEILHON
NeSATeTLHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3TUYHBIX HUCTOYHUKAX WHGOpMAINH,
KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO, MOTYYaeMYI0 U3 Pa3IUYHBIX
HWCTOYHHKOB;

BIIQJICHUE SI3BIKOBBIMHM CPEJICTBAMH: YMEHHUE SICHO, JIOTUYHO U TOYHO M3J1aratb CBOIO TOUKY
3pEHUsI, UCTIOh30BaTh aJIEKBATHBIC SI3LIKOBBIE CPEJICTBA;

BJIaJICHVE HABBIKAMU MO3HABATENLHON pediekcun Kak OCO3HAHMS COBEPIIAEMBIX ACHCTBHUMA U
MBICJIUTENIbHBIX TIPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, T'PAHUIl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATENIBHBIX 3371a4 M CPEJCTB JJISI UX JOCTHKCHHS;



LEJICYCTPEMJICHHOCTh B TIOMCKAaX M TMPUHSATHH PEIIeHUH, cO0Opa3UTeNbHOCTh M HHTYHIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIMOCOOHOCTh BOCIPUHUMATh KpacoTy U
rapMOHUIO MUDA;

npeomMemmubIx:

c(OpPMUPOBAHHOCTh TPEJCTABICHUH O MAaTeMaTHKE KaK YacTH MHUPOBON KYJIBTYPhl M MECTE
MaTEeMAaTHKU B COBPEMEHHOW ITMBWIIM3AINH, CIIOCO0aX OMMCAHUS SBICHUN peaTbHOr0 MUpPA HA
MaTeMaTUYECKOM SI3BIKE;

Cc()OPMUPOBAHHOCTh MPEJACTABICHHA O MATEeMATHYECKUX TMOHATHIX KaK BaKHEUIIUX
MaTeMaTUYECKUX MOJIEIAX, MO3BOJSIONIMX ONUCHIBATH M M3y4yaTh pa3HbIE MPOLECCHl M
SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO TTOCTPOCHUSI MATEMaTUUECKUX TEOPHUH;
BJIAJICHUE METOJAMHU JIOKA3aTEIbCTB M aJTOPUTMOB PELICHUS, YMEHUE WX HPUMEHSTb,
MPOBOJUTH JTOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€ PELICHUS 3a/1a4;

BJIAJICHUE CTAaHJAPTHBIMU MpPUEMaMM PEIICHUS PAlUOHAIBHBIX W HPPAUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTCNEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHHUM W HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM, B TOM YHCIIE JIJIsi TOMCKA MYTH PELICHUS
Y WUTIOCTPALIMU PEUIEHUS] YPABHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX IMOHATHSIX MAaTEMaTHYECKOTO aHaIn3a U UX
CBOMCTBax, BJIAJICHUEC YMCHHEM XapaKTEpPU30BaTh IOBEJACHUE (YHKIMH, HCIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUW [ ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMHM TMOHSTHSMH O IUIOCKMX U MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
durypax, HMX OCHOBHBIX CBOKMCTBaxX; C(HOPMHPOBAHHOCTh YMEHHS  paclo3HaBaTh
reoMerpuueckue GUTYpsl Ha 4YepTexax, MOJCISIX M B pEalbHOM MHpPE; INPUMEHEHUE
M3YYEHHBIX CBOMCTB reoMeTpuuecKux Guryp u GopMmyn A peuieHusl rTeOMETPUIECKHUX 3aa4
Y 3324 C MPAKTUYECKHUM COJICPKAHUEM;

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O TPOLeccax W SBJICHHUSAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHPE, OCHOBHBIX IMOHSITHUAX
3JIEMEHTAPHON TEOPUH BEPOSTHOCTEHM; YMEHHMM HAaXOJIUTh M OLIGHUBATh BEPOSATHOCTU
HACTYIUICHHSI COOBITUI B MPOCTEUIIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYalHBIX BEJIMYHH;

BJIAJICHUE HABBIKAMM HCIIOJB30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIPH PELIEHUU
3a7ad4.

[Tporpamma paccuutana Ha 355 wacoB cnernuanbHOCTIM CITO TexHmdeckoro nmpodwis. M3 HUX

aynuTtopHasi (oOsi3aTenbHasl) Harpy3ka oOydaromuxcsi — 234 dyaca; caMocTosiTeNnbHast paboTa
(BHeaymuTOpHAas) oOyuaronmuxcs — 99 yacos.

B xoze n3ydeHus: TUCIUITUHBI TPOrpaMMoii peycMoTpeHbl 10 KoHTpobHBIX padoT: Ne 1 o

pazmeny 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 no pazneny 6; Ne 9 mo remam 7.1 — 7.3; Ne 10 o remam 7.4 —
7.5. llpomexxyTouHas (opma aTTecTallu: BO 2 CeMeCTpEe — MUChbMEHHBIN K3aMeH.



2. TeMmaTnyeckui IJIaH

Koua-Bo aya. yacoB npu | Camocro-
MakcumajibHasi | 04HOI (popme 00yueHUA | ATEIbHAS
HaumeHnoBaHue pa3aesioB U TeM
HArpy3Ka, Jyac. a6, | Tioak. padora,
Bcero P yac.
pao. 3aH.
BBenenne 3 2 1
Pasjien 1. Anreopa 39,5 29 - - 10,5
Tema 1.1. Pa3zButue nousTus o yucie 17 12 5
Tema 1.2. KopHu, cTenenu u gorapu@msl 15,5 12 3,5
Tema 1.3. IIpeoOpazoBanue anreOpandecKux 7 5 9
BBIPAKCHUN
KontpoJabHnas padora Ne 1 o pazneny | 1 1
Paznen 2. OCHOBBI TPUTOHOMETPHUU 22,5 17 55
Tema 2.1. OcHOBHBIE OHATUS 3 2 1
Tema 2.2. OCHOBHBIE TPHUTOHOMETPHYECKUE 75 6 15
TOXKIECTBA ! '
Tema 2.3. IlIpeoOpa3zoBaHMe NPOCTEHIITNX 6 4 9
TPUTOHOMETPUYCCKHIX BBIPAKCHHIA
Tema 2.4. ApkcuHyC, apKKOCHHYC, apKTaH- 9 5
T'CHC YHUClia
Tema 2.5. Ilpocrelimme TpUTOHOMETPHUYE- 4 3 1
CKHE YPAaBHEHUS U HEPABEHCMBA
KonTtpouabnas pa6ora Ne 2 no pa3neny 2 1 1
Pa3znen 3. ®yHknuH, UX CBOWCTBAa M rpa- a1 33 8
buxn
Tema 3.1. ®Oynkuuu. [lonarue o HenmpepbIB- 2 5
HOCTH (PYHKIIUU
Tema 3.2. CoticTBa yHkmu. I'paduyeckas
untepnpetanus. [Ipumepsr yHK- 75 6 15
[MMOHALHBIX 3aBHCUMOCTEH B pe- ' ’
QJIBHBIX MPOIIECCaX U SIBICHUSIX
Tema 3.3. O6patHble QyHKIIUN 45 4 0,5
Tema 3.4. CreneHHble, MMOKa3aTelIbHBIE, JIO-
rapuMUYecKue U TPUTOHOMETPH- 27 91 6
yeckue ¢yHkiuuu. OOpaTHbIE TpH-
TOHOMETpUYECKHe QPYHKIINH
Kontpoabnas padora Ne 3 o pazneny 3 1 1
Paznen 4. Hauayia MmaTeMaTH4eCKOro aHa- 71 47 o4
Jm3a
Tema 4.1. TlocnenoBaTeIbHOCTH 5 4 1
Tema 4.2. IlpousBoHast ¥ €€ MPUMEHEHHE 43 28 15
KonTpoabubie padorsl Ne 4,5 o remam 4.1-
2 2
4.2
Tema 4.3. IlepBooOpazHas 1 HHTETPa 23 15 8
KonTpoabnas padora Ne 6 o teme 4.3 1 1
Pa3nes 5. YpaBHeHus1 M HEPABEHCTBA 44 29 15




Tema 5.1. YpaBHeHUS U CUCTEMBI YPaBHCHUI.

HepaBenctBa u cucreMsl Hepa- 44 29 15
BEHCTB C JIByMsl IEPEMEHHBIMU
KonTtpouabsnas pa6ora Ne 7 no pazneny 5 1 1
Pazgen 6. DinemeHTa KOMOMHATOPUKH, TEO- 20 13 7
pHsi BepOSITHOCTEH M CTATHCTHKA
Tema 6.1. OcHOBHbIE MOHATHUS KOMOHMHATO- 6 4 9
PUKH
Tema 6.2. DneMeHTHI TEOpUs BEPOSITHOCTEH 9 6 3
Tema 6.3. DneMeHTbl MaTeMaTHYECKOM cTa- 5 3 5
TUCTUKHU
KonTpoabHas padora Ne 8 no pazneiny 6 1 1
Pa3nea 7. 'eomerpus 82 o4 28
Tema 7.1. IIpsiMble U IIIOCKOCTH B POCTPaH- 18 12 5
CTBE
Tema 7.2. MHOTOTpaHHUKH 12 8 4
Tema 7.3. Tena u mOBEpXHOCTH BpAIICHUS 14 9 5)
KontpoabHnas padora Ne 9 mo reme 7.1 - 7.3 1 1
Tema 7.4. VI3aMepeHus: B reOMETpUH 27 18 9
Tema 7.5. KoopauHaThl 1 BEKTOPHI 11 7 4
Kontpoabnas padora Nel0 o teme 7.4-7.5 1 1
Koncyabranumn 22
Hroro: 355 234 99




3. Coaeprkanue y4eOHOM JUCHMIIIIMHBI
BBenenue

Martemaruka B HayKe, TEXHUKE, SKOHOMUKE, HH()POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOU
nestenbHoCTH. Llenu v 3a1aun nu3ydeHus MaTeMaTUKu Ipu ocBoeHuu crienuanbaocteit CI10.

CamocrosiTeibHass pabora

Hanmcanue coobmennii Ha Temy «/lcTopusi BOSHUKHOBEHHSI MaTeMaTUKNy, «MaTteMmaTuka
JpeBHOCTU», «MaTeMaTHKa B COBpPEMEHHOM MUpeE» (I10 BEIOODPY).

Paznen 1. Auareopa

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE

Lensie u panuoHanbHbIC 4YHCHa. JleHcTBUTENbHBIE 4HCHA. [IpubnudicerHvlie BbIYUCTIEHUS.
Komnnexcnvie uucaa.

Tema 1.2. KopHu, crenenu u jiorapugmsi

Kopuu un crenenu. KopHu HaTypanbHON cTeneHM M3 yuciaa W uUX cBorcTBa. CTeneHu c
palMOHAIbHBIMU TOKAa3aTeNsAMH, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU I10KA3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmeumenbHblM NOKa3amesnem.

Jlorapudm. Jlorapudm umcaa. OcHoBHOe norapudmuyeckoe TOXIeCTBO. [lecsTuunbie U
HaTypaibHble Jorapudmsl. [IpaBuna neiictsuii ¢ morapudmamu. [lepexons kK HOBOMY OCHOBaHHIO.

IIpeodpa3oBanune ajaredpamyveckux BbipaxeHmii. [IpeoOpazoBaHue palnUOHANBHBIX, HP-
PALMOHATIbHBIX CTETIEHHBIX, IOKA3aTENbHbIX U JIOTAPU(PMUUYECKUX BbIPAXKECHUII.

Apudmerndeckue AeHCTBUS HAJ YUCIAMH, HAXO0XK/IEHUE MPUOIKEHHBIX 3HAUCHUH BETUYMH U
MOTPENIHOCTEN BHIYUCICHHH (a0COTIOTHON U OTHOCUTEIBHON), CPABHEHUE YHCIIOBBIX BBIPAXKEHUH.

Belunciienre u cpaBHEHNHE KOpPHEH. BBINTONIHEHNE pacyeTOB C paJuKalaMH.

Pemenne nppannoHanbHbIX ypaBHEeHH. HaxokaeHue 3Ha4eHUN CTENEHEN ¢ pallOHAIbHBIMU
nokasarensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BblpakeHU, coepkaliux creneHu. Pe-
LICHUE TIOKA3aTeNIbHBIX YPaBHEHUM.

Pemenue npukiagHelx 3a1ay.

Haxoxaenue 3HaueHuil norapudma no npousBojIbHOMY OCHOBaHUIO. [lepexon oT ogHOrO OcC-
HOBaHUS K JIpyromy. Beruucnenue u cpaBHeHue jorapu@mos. JlorapudmupoBanue 1 moTeHIUpo-
BAHHE BBIPAKCHUM.

[TpubnnxeHHbIe BEIYUCIECHHS U PELICHUs IPUKIIaIHBIX 3a/1a4.

Pemenue norapudmuueckux ypaBHEHHH.

Tema 1.3. IIpeo6pa3oBaHue ajiredpanv4ecKux BbIpaKeHUi

[IpeoOpa3oBaHue palMOHANBHBIX, HWPPALMOHAIBHBIX CTEMEHHBIX, MOKA3aTelIbHBIX U
norapu(MUUECKIX BBIPAKCHHH.
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o

10.
11.

12.

13.

CamocrosiTesbHast padora

Hanucanue cooOmenust Ha temy: «/cropus BO3HUKHOBEHMsS MaTeMaTHUKW», «MaremaTuka
npeBHOCTHY. «MaTeMaTiKa B COBpEMEHHOM MHpPE» (10 BEIOODY).

Hanucanue coobuienus Ha temy: «Bo3HuKHOBEHHE U pa3BuTHe yuciaay, «Cekper apaOckux
dp», «{udpsl, UX BUIBI U HCTOPUS pa3BUTHN», «CueT npeBHelt Pycuy» (1o BeIOODY).
CocraBiieHHEe TECTOBBIX 3a/JaHUI Ha BCE JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU.

[Ton6op u pemenue 3anau mo teme: «PemeHne 3agad Ha MPOLCHTHI.

Pemienue 3aa4 Ha BbIUMCIIEHHE NOTPEIIHOCTEN NPUOIMKEHUH (110 MHIUBUAYaIbHOMY 3a/a-
HUIO).

Hanucanue cooOmenus Ha temy «VIcTOpHs BO3ZHMKHOBEHMsI KOMIUIEKCHOIO uuciay, «Pas-
Jau4YHbIe (POPMBI 3alMCU KOMIUIEKCHOTO 4Hchay, «lIpuMeHeHne KOMILIEKCHBIX 4Yucem» (1o
BEIOODY).

Pemenue 3anay Ha Temy «CTeneHb ¢ ACMCTBUTEIBHBIM MTOKA3aTelIeM U €€ CBOMCTBay (10 UH-
JMBUIyaIbHOMY 33JJaHUIO).

Pemenne 3anau Ha Temy: «KopeHp N-oif creneHu U3 yucia» (110 UHIMBUIYaIbHOMY 3aja-
HUIO).

Pemenue 3anau Ha Temy: «PelieHne nppalnOHAIbHBIX YpPaBHEHUN» (IO MHAWBUIYaIbHOMY
3a[aHHUIO).

CocraBieHne TeCTOBbIX 3aJlaHull o Teme: «KopHH, cTeneHn».

Hanucanue coobuennii Ha temy: «Mcropust pa3BuTHs jgorapugmon», «Jlorapudmel Bokpyr
Hac» (TI0 BEIOODY).

Pemenue 3an1a4 Ha Temy «lIpeoOpa3oBanue orapupMUUECKUX BbIpAXKEHUN» (110 UHIUBHUIY-
ATBHOMY 3a/IaHHIO).

CocraBneHnue KkpoccBopza Ha TeMy «CTeneHu, KOpHH, JJorapuMbD».

Kountpoabsnas padora Ne 1 no pazneny 1
Pa3nen 2. OCHOBBI TPUTOHOMETPUH

Tema 2.1. OcHOBHBIC TOHATHSA

Panunannas mepa yrna. BpamartenbHoe nBukeHue. CHUHYC, KOCHUHYC, TAaHI'€HC M KOTAHTEHC

qucia.

Tema 2.2. OcHOBHBIC TPHTOHOMETPHYECKHE TOXKIECTBA

®opmynsl npusencHuss. Popmynsl cioxeHus. Dopmyibl yaBoeHUss Popmyvl nOI0SUHHO20

yena.

Tema 2.3. IlpeoOpa3oBanus npocTedIMX TPUTOHOMETPHYECKUX BbIPaKeHU

[IpeoOpazoBanre CyMMbI TPUTOHOMETPUYECKUX (DYHKIUN B MPOU3BEJICHUE U MIPOU3BEACHUS B

CyYMMY. BbzpaofceHue MmpuUucOHOMempu4eCcKux gbyHKuud uepes maHeeHc NOJ0BUHHO20 apcymenma.

Tema 2.4. ApKCHHYC, ADKKOCHHYC, ADKTAHI€HC YHUCJIA

OO6paTHbie TpUroHOMeTpUYecKrue GyHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Tema 2.5. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA
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[Ipocreiiliue TpUroHOMETPUUYECKUE ypaBHEHUS. [Ipocmeiiuiue mpucoHomempuiecKue Hepa-
eeHcmaa.

OoOpaTHble TPUTOHOMeTpHYecKHe PYHKIUM. APKCUHYC, apKKOCUHYC, ApKTAHT€HC.

Panuannsiii MeTo U3MEpPEHUs YIII0OB BPAILICHUS U CBSI3b C TPaAyCHON MEPOI.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (OPMYIbl CIOXKEHUS, YIBOCHHS, MPeoo-
pa3oBaHUE CYMMBI TPUTOHOMETPHYECKUX (YHKIUN B TMPOHW3BEICHHE, MPEOOpa3oBaHUE IIPO-
U3BE/ICHUsI TPUTOHOMETpUUECKUX (QyHKUMi B cymmy. IIpocTteiiiine TpUroHoMeTpruuecKue ypas-
HEHUS U HEPaBEHCTBA.

OO6patHbie TpUroHOMETpUYeCcKre GYHKIINHN: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

CamocrosiTesqibHasi padoTa

1. Hanucanue cooOmienus Ha TeMy: «/cTopusi BOSHUKHOBEHHS M Pa3BUTUS TPUTOHOMETPHUM,
«I[IporCXOXKICHUU SIUHUI] U3MEPEHHUS YTIOBY (TI0 BHIOOPY).

2. Pemenue 3anau Ha TeMy «lIpuMeHeHre GOPMYIT CIIOKEHHS K YIPOILIEHUIO TPUTOHOMETpHUYe-
CKHUX BBIP@KCHUIT» (110 MHIUBHIYAILHOMY 33/IaHUIO).

3. CocraBieHue TeCTOBbIX 3aAaHuil o Teme «lIprumenenue Gpopmysl TPUTOHOMETPUU K IPeod-
Pa30BaHUIO TPUTOHOMETPUUYECKUX BBIPAKEHUI».

4. Pemenue 3a1a4 no teme: «D@opmMyiibl mpeoOpa3oBaHUs TPUTOHOMETPUUECKON CyMMBbI (pa3HO-
CTH) B IPOM3BEICHUEY (110 MHANBUIYATbHOMY 33JJaHHUIO).

5. Pemenue 3anau no teme: «®opMyibl mpeodbpazoBaHUs TPUTOHOMETPUUECKOTO POU3BEIECHUS
B CyMMY (pa3HOCTb)» (10 HHIMBHYaIbHOMY 33/IaHUIO).

6. Pemenue 3amau no teme «TpuroHoMeTpuyeckue ypaBHEHHs» (IO MHIUBUAYaJIbHOMY 3aj]a-
HUIO).

7. TlomroroBka MMHH — mpoekTa 1o Teme: «lIpumenenue tpuroHomerpuu B usuke. OGnactu
IPUMEHEHUS TPUTOHOMETPUN.

Kontpoabnas padora Ne 2 o pazaeny 2

Pa3nen 3. ®yHKUMHU, UX CBOWCTBA U rpaduKu
Tema 3.1. @®ynkuuu. [lonsiTHe 0 HENPePBLIBHOCTH (PYHKIMHU

@ynkumuu. O0nacTe onpeaeseH!s U MHOXKECTBO 3HaueHMi; rpa¢uk (yHKIHH, TOCTPOCHUE
rpadukoB QYHKIMH, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

Tema 3.2. CpoiicTBa ¢pynkuun. I'papuyeckasi untepnperanus. [Ipumepnt
(pyHKUMOHAJBHBIX 3aBUCHMOCTEN B peajibHbIX POLEcCcaX U IBJICHUAX

CpoiicTBa (QyHKHHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAaHMUYEHHOCTH, IIEPHO-
JU4HOCTh. [IpoMexyTku Bo3pacTaHus W YObIBaHHs, HauOoJsblllee U HaWMEHbIlee 3HAYEHUS,
TOUYKHU IKcTpeMyMa. I'paduueckas unrepnperanus. Ilpumepsl GyHKINOHATBHBIX 3aBUCUMOCTEH B
peaslbHBIX TpoIleccax U SIBICHUAX. ApupMmeTHueckue omnepauuud Hajx QyHKuusmu. CroxHas
bynkuus (komnosunuus). Ilonamue o nenpepvi6HOCMU QYHKYUU.

Tema 3.3. O0paTHble PyHKIUH

Oobpamnvie hynkyuu. O61aCTh ONpeENeIeHUs U 00JIacTh 3HaYeHUN oOpaTHOM (yHkumu. I'pa-
¢buk oObpaTHON QYHKIUH.
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Tema 3.4. CTeneHHble, NOKa3aTelbHbIE, JJOrapupMudeckne i TPUTOHOMeTpHYecKHe (PyHK-
nuu. O0paTHbIe TPUTOHOMETPUYECKHEe (PYHKIHHT

Onpenenenus GyHKIMIA, IX CBOWCTBA U TPaPUKH.

[IpeoOpazoBanus rpadukos. [lapanienbHbli IepeHOC, CUMMETPHUS OTHOCUTENIBHO OCe KOOop-
JUHAT ¥ CUMMETPHUS OTHOCUTEIBHO Hayajla KOOPAWHAT, CAMMETPHUSI OTHOCUTENBHO MPSAMON Y = X,
pacTsbKEeHUE U CKaTUe BAOJb OCel KOOPAMHAT.

[Tpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMHU B PEAJbHBIX IPOLECCaX U3 CMEKHBIX JUCIIU-
e, Onpenenenne pyakuuid. [loctpoenune u urenue rpadukoB GhyHkuui. MccnenoBanue GyHK-
ruu. CBOKMCTBA JIMHEWHOU, KBagpaTUYHOW, KYCOUYHO-TMHEHHOW M JPOOHO-TMHEHHON (YHKITUH.
HenpepriBable u nepuoanyeckue Gynkuun. CBoHCTBa U rpa@uKu cUHYca, KOCUHYca, TAaHTeHCa U
koTanrenca. OOpatHple QyHKIMH W ux rpadpuku. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKITUH.
[TpeobpazoBanus rpaduka Gpynkuuu. ['apmonnyeckue xkonedanus. [Ipuknannelie 3anayn.

[TokazarenbHble, TIorapupMUIEcKie, TPUTrOHOMETPUYECKUE YPABHEHUS U HepaseHCmad.

CamocrosiTesibHas padora

1. BeinonHeHne NPakTUYECKOrO 33JaHUs HA ONMCAHUE CBOMCTB (PYHKLIMHU IO JTAHHOMY IrpapuKy
(M0 MHAMBUIYaJIbHBIM BapUaHTaM).

2. Brmonnenue rpaduueckoil paboTbl Ha TeMy «DJeMEHTapHble NpeoOpazoBaHMs rpaduka
GyHKIMM (110 UHAUBUAYAJIbHBIM BapUaHTaM).

3. BeimonHenune rpaduueckoit paboThl Ha MOCTpoeHUe rpaduka (GyHKIUU, OOpaTHON HaHHON

(o maHHOMY TpaduKy).

Pemenue 3a1au Ha nocrpoeHue rpa)ukoB CTENEHHbIX (PYHKIMN U OMHCAaHUE UX CBOMCTB.

Pemienue 3a1a4 Ha onucanne CBOWCTB M IMTOCTPOSHHE TpadiKa MOKa3aTeIbHON (PYHKITHH.

6. Brmonnenue rpadguyeckoil paboThl Ha MOCTpOEHUE rpaduKa Moka3aTeaIbHON GYHKIMU IyTEM
3JIEMEHTAPHBIX TPeoOpa30BaHUiA.

7. Brimonnenue rpaduueckoil paboTel Ha mocTpoeHue rpaduka orapudmMudeckon (GyHKIHH
MyTEM JIEMEHTapHbIX NpeoOpa3oBaHuil (0 NHAUBUAYATIbHBIM BapHaHTaM).

8. Tloctpoenue rpadukoB GpyHkuuii Y = a Sinx + b; y = a cosx + b (mo unanBHIYyanbHbIM Bapu-
aHTaMm).

9. BemmonneHue rpaduueckoil paboTsl Ha ocTpoeHue rpagukoB GpyHkIMt Yy = atgx + b; y = a
Ctgx + b (mo nHAMBUIYaTbHBIM BapUAHTaM).

10. I'paduueckas pabora Ha nMocTpoeHue rpauKoB TPUTOHOMETPUUECKUX (DYHKIMHA MyTeM 3iie-
MEHTapHBIX TPe0Opa30BaHU.

oA~

KonTpoabnas padora Ne 3 o pazaeny

Pa3znen 4. Hauana MaTeMaTHYECKOr0 aHAJIN3a

Tema 4.1. ITocsie10BATEIBLHOCTH

ITocaemoBaTe ILHOCTH. Croco05bI 3aIaHus n CBOMCTBa YHUCIIOBBIX
nmocyenoBaTeabHoOCTe. [lonsamue o npedere nociedosamenvrocmu. Cyuwecmeosarue
npeoeia  MOHOMOHHOU 02PaHUYEHHOL nocne008amenbHoOCmi. CymMupoBaHue

MOCJIeI0BaTeIbHOCTEM. becKkoHeuHO Y6LIB3.IOH_[8.H TCOMETPHUYICCKAsA MMPOTPECCUA U €€ CyMMa.
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Tema 4.2. Ilpon3BoaHasi U ee NPpUMeHeHH e

IIpousBoanas. [lorsTre o mpon3BoHON QYHKIMH, €€ TeOMETPUICCKUN, MEXaHUYECKHUMA
U (GU3MYECKUH CMBICT. YpaBHEHUE KacaTelbHOW K Tpaduky ¢yHknuu. IlpaBuma u
dbopmynsl  nuddepeHupoBaHusa, TaOIUIIa MPOU3BOIHBIX AJIEMEHTAPHBIX  (YHKIIHM.
[Ipou3BogHBIE CYMMBI, Pa3HOCTH, IMPOU3BEACHHS, 4acTHblE. [IpouM3BOAHBIE OCHOBHBIX
ajeMeHTapHbIX (pyHkui. I[IpuMeHeHHe NPOW3BOJHONW K HCCIACAOBAHUIO (QYHKIUHA W
noctpoeHnto rpadukoB. HaxoxaeHue HaWOONBIIETO, HAWMEHBIIETO 3HAYCHUS W
9KCTpeMalIbHbIX 3HadeHH (yHKUUU. I[Ipouzeoousvie obpammuol QyuKkyuu u KOMNOIUYUU
@yHryuu.

[Ipumepsl UCHONB30BaHUS MPOU3BOAHON ISl HAaXOXKJACHUS HAWIYYIIEr0 pPElICHUs B
MPHUKIAIHBIX 3a7adax. Bropas mpousBojgHas, €e TeOMETPUYCCKU U (DU3MUECKUN CMBICIH.
HaxoxaeHnue ckopocTH [uIs mpoiiecca, 3aJaHHOro (opMyIioi U rpaguKoMm.

KoutpoJabhbie pa6oTsl Ne 4, 5 o temam 4.1- 4.2
Tema 4.3. IlepBooOpa3Hasi 1 HHTerpaJ

IlepBooGpa3nass u wuHTerpaj. [IpuMeHeHne OIpeneIeHHOrO0 HHTErpansa Ui
HAXOXJICHUs IUIONIAAU KpHUBOJMHEWHONW Tpamnenuu. Popmyna Herotona—Ileitbauna.
[Tpumepsl IpUMEHEeHHs] UHTErpajia B PU3UKE U TEOMETPHUH.

CamocrosiTesibHas padora

1. Pemenue 3aay Ha BbIUMCIICHUE npeiena GYHKIMN Ha OECKOHEYHOCTH (IO MHAUBHIYasb-
HOMY 33JIaHHUIO).

2. Pemenue 3amau Ha npumeHeHue npasuil JuddepeHpoBanus (Mo MHAUBUYATBHOMY 3a-
JTAHHIO).

3. Pemenue 3amau Ha HaXOXK/IEHUE MPOU3BOIHON CTENICHHOM, MOKa3aTeIbHON U JIorapugpmu-
4yecKOM (QYHKIMH (110 MHIUBUIYaIbHOMY 33JaHUIO).

4. Pemenue 3ama4 no teme: «HaxoxxaeHne Npor3BOTHOM CIOKHON (QYHKLIUM» (IO MHAUBHITY-
ITBHOMY 33JIaHHIO).

5. Pemenue 3amay Ha HaXOXK/IEHWE 3HAYEHMs TPOU3BOAHON B TOUKE (IO MHAWBHUIYabBHOMY
3aJIaHHIO).

6. Hamucanue coobuenus Ha Temy «Vcropus quddepeHaIbHOro neurcineHusy, «lIpuve-

HEHUE MPOU3BOIHOI B (puzmKe» (110 BEIOOPY).

CocraBneHne TeCToOBbIX 3aaHuil 1o TeMe «lIpon3BoHas QyHKIHUNY.

8. Pemenue 3amga4 no teme: «MccnenoBanue pyHKIMM HA MOHOTOHHOCTb C ITOMOIIIBIO TIPOU3-
BOJTHOI (110 MHIMBUAYAIbHOMY 33JaHUIO).

9. Pemenue 3anau o teme: «MccnenoBanue (QYHKIMU Ha SKCTPEMYMBI C ITOMOLIBIO TPOM3-
BOJTHOI» (110 MHAMBUAYAIbHOMY 33JaHUIO).

10. Hammcanue cooOmieHust Ha Temy: «lIprMeHeHne BTOpoi Mpou3BoaHOM B pusuke», «IIpo-
M3BOJIHBIE BBICIINX TOPSAKOB U X IPUMEHEHHE» (II0 BBIOOPY).

11. Pemenue 3a1a4 Ha uccieoBaHUe (PYHKIIMKM HA MOHOTOHHOCTH C ITOMOIIIBIO BTOPOI MPOM3-
BOJTHOM (110 MHAMBUIyaIbHOMY 3a/IaHHIO).

12. Pemenue 3a1au no teme: «MccnenoBanue (GyHKIMU HA HANpaBJI€HHUE BBITYKJIOCTH rpaduka
Y TOYKHU TIepernoay (1o MHIUBHUIyaTbHOMY 3a/IaHUIO).

13. Bemonuenue rpaguueckoil padbotsl «ccnenoBanue GpyHKIUHM U MOCTpOEHUE ee rpaduka
IO pe3yibTaTraM HCCIeI0BaHH» (OMHUCaHNE CBOWCTB (DYHKIIUH).

14. Bemonnenue rpagudeckoil padotsl «ccnenoBanue QpyHKIUM U TOCTpOEHUE ee rpaduka
IO pe3yibTaTraM HcCcieI0BaHUs» (MMOCcTpoeHue rpadrka pyHKINN).

~
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15. Pemrenue 3a7a4 Ha HaXOXKJICHUE HAUOOMBIIEr0 (HAMMEHBIIET0) 3HaUeHUS (YHKIIUK Ha OT-
pe3ke (110 MHAMBUAYAIbHOMY 33JaHHIO).

16. CocraBnenue kpoccBopaa no teme: «OCHOBBI TU((epeHIINATbHOI0 UCUUCIICHUSD.

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

18. CocraBnenue TecTOBBIX 3aJaHui 110 TeMme: «HeorpeaeneHHbIi HHTErpa.

19. Hammcanue pedepara uiam 1okiaana Ha TeMy: «VICTOpHsl MHTErpaIbHOIO UCUUCICHUS, CO-
obmenus «Metoa ucueprbiBanus Apxumena» (1o BEIOOpY).

20. Pemienue 3a1a4 Ha BEIYMCIICHUE OIPE/ICNICHHOIO MHTErpajla C UCIIOIb30BaHUEM €ro CBOWCTB
(1o MHIMBUYAILHOMY 3aJIaHHUIO).

21. Pemienue 3a7a4 Ha BBIYMCIICHUE ONPEIEIEHHOIO MHTErpaia (o MHAMBUIAYAIbHOMY 3aja-
HUIO).

22. TlonGop u permienue 3a1a4 1o teme: «OnpeiesIeHHbI HHTerpail B FTeOMETPHN.

23. Pemenune 3amau mo teme: «OnpeneneHHbId HHTErpal B (HU3MKe» (10 MHAMBHIYATbHOMY
3aJJaHHIO).

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

25. IlonroroBka MuHM — mpoekTa mo teme: «lIpeaplcTopusi MaTeMaTHYECKOrO aHaJIN3a.
3HavYeHre POU3BOJHOM B PA3IMYHBIX 00IACTIX HAYKH.

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

Tema 5.1. YPaBHeHI/Iﬂ H CUCTEMBI ypaBHeHHﬁ. HepaBeHcTBa U CUCTEMbI HEPABEHCTB C
ABYMS IIEPEMECHHBIMHA

YpaBHeHusi W  cHCTeMbl ypaBHeHuWil. PanuonanpHble, HpPpaLUOHAIBHBIC,
MOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI.

KopHu ypaBHeHMI. PaBHOCHUIIBHOCTh YPaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TTPUEMBI UX pelIeHUs (pa3joKEeHUE Ha MHOXKUTENU, BBEJICHUE HOBBIX HEH3-
BECTHBIX, IMOJICTAHOBKA, TpaUIeCKuil METO).

HepaBencrBa. PannoHalbHBIE, UppALMOHAIIBHBIC, TOKA3aTEIbHbIE U MPUSOHOMEMPU-
yeckue HepaBeHCTBA. OCHOBHBIC TIPUEMBI UX PEILICHHUS.

Hcnoab30BaHue CBOMCTB U rpadukoB GyHKIUMA NPH PellIcCHHH YPABHEHUI M Hepa-
BeHCTB. Meton uHTepBaioB. M3o00pakeHHMe Ha KOOPAMHATHOM TIJIOCKOCTH MHOXECTBA
pELIEHUI YPaBHEHUN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U UX CUCTEM.

IIpuknagHeie 3ana4n

[IpruMmeneHre MaTeMaTUYECKUX METOJOB JUIsl PEUIEHUs COAEPKATENbHBIX 3a/1ad U3 pas3-
JUYHBIX 00JIaCTEN HAYKU U TIPAKTUKH.

HNurepnperanus pesynbrara, yuyeT peajbHbIX OTPaHUYCHUM.

CamocrosiTesbHast padora

1. Hamucanue KoHCTIEKTa HA TeMy «MeTOo/Ibl pelIeHHs] UPPALMOHAIBHBIX YPAaBHEHUM».

2. Pemenne 3amau Ha Temy «Perrenune uppanMoHaAIBHBIX  ypaBHEHHH» (IO
WHIMBUTyJILHOMY 3aJIaHHUIO).

3. Pemennme 3amau Ha Temy «PelneHne UppanMOHAIBHBIX  HEpaBeHCTB» (IO
WHIMBUTyILHOMY 3aJIaHHUIO).

4. Pemenne 3amau Ha Temy «l[loka3zaTenbHbIE ypaBHEHHMS M METOIbI MX perreHus» (Imo
WH/IMBUTyJILHOMY 3aJIaHHUIO).

15



5. PemieHne noka3aTeabHbIX U JOrapu()MHUSCKUX ypaBHEHHH rpadUuecKiuM METOI0M (10
WHMBUTyILHOMY 3aJIaHHUIO).
6. Pemenue 3amau Ha Temy «[loka3arenbHble HepaBeHCTBa» (MO0 HMHIUBUIYATLHOMY

3a/1aHHIO).

7. CocraBieHHe TECTOBBIX 3aJaHuii Ha Temy «VppalMoHaJIbHbIE M MOKa3aTeIbHbBIC
YPaBHECHUA).

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

9. Pemenue 3amau Ha Temy «PemieHue JorapuMuueckMx — ypaBHeHH» (1O
WHMBUTyILHOMY 3a/IaHHUIO).

10. CocraBnenue kpoccBopaa no teme: «llokazaTenpHas u norapupmuueckas GyHKIUHN

11. Hamucanue koHcrekTra Ha TeMy «OCHOBHBIE METOJIbl PELIEHUS TPUTOHOMETPHUUECKHUX
ypaBHEHUI».

12. Pemenue 3amau Ha TeMy «PelieHne TPUTOHOMETPHUYECKMX YPaBHEHUH Pa3IUYHBIMH
MeToaammy (10 HHIUBHIYaTbHOMY 33/IaHUIO).

13. CocraBienue KpoccBopaa 1o Teme: « T puronomMerpudeckue QyHKIHm.

14. Pemenue 3amau Ha Temy «PelieHMe cucTeM HEPaBEHCTB C JBYMs HEPEMEHHBIMU
rpaguyeckuM MeToI0M (IO MHIMBHUIYaIbHOMY 3aJaHHIO).

KonTpoJubnbie padorsl Ne 7 1o pazzeny 5

Paznen 6. KomOnHaTtopuka, CTaTUCTHKA M TEOPHSI BEPOATHOCTEM
Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOWHATOPHKH W €€ POJIb B Pa3IMUYHBIX cepax UeroBEeUecKOu
KU3HeneATeNbHOCTH. (OCHOBHBIE MOHATHS M NpaBWia KOMOMHAaTOpHKHU. Pemienue
KOMOMHATOPHBIX 3aJay. 3a/Jaud Ha IOACYET YhCa Pa3MEIIEeHHH, IepecTaHOBOK, COYeTa-
HU, pemieHue 3agay Ha nepebop BapuaHTtoB. dopmyna O6uHoma HbroToHa. CBoiicTBa
OMHOMHMHANBHBIX K03 dunmenton. Tpeyronpuuk [ackans.

Tema 6.2. DiieMeHTBI TEOPHH BEPOSITHOCTEH

Hctopus pa3BuTHs TEOPUH BEPOSITHOCTEH U €€ poJib B pa3IMYHbIX C(epax uyerIoBeUecKou
Ku3HenesaTenbHocTH. Cobbimue, 8eposimHOCIb COObLIMUS, CEOUCMEA 6ePOSMHOCMEU, ClO-
Jrcenue u ymHoodcenue eeposmuocmei. IIoHsATHE 0 HE3aBUCUMOCTH COOBITUN. Brruncnenue
BEPOSTHOCTEH. [Juckpemnas ciyyaiinas eenuduna, 3aKkon ee pacnpeoenenus. ducnogvie xa-
PAaKmepucmuky OUCKpemHou caydaunol eenuyunsl. [lonamue o 3akome OOMbLUWUX UUCE].
Ipuxnaonwie 3a0auu.

Tema 6.3. DjiIeMeHTbI MATEMATHYECKOI CTATHCTHKH

HcTopust pa3BUTHS CTAaTHCTUKH B €€ POJIb B PA3JIMYHBIX chepax deoBeYSCKON KU3HEIe-
areiapbHOCTU. [IpencraBnenne qaHHBIX (TaOIUIIBI, AUArpaMMBbl, TpadUKH), ceHepalbHdas Co-
BOKYNHOCMb, 8blOOPKA, cpednee apumemuueckoe, meouana. Ilonamue o 3adauvax mame-
Mamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6epoSmHOCIHbIX Memo0o8.

CamocrosiTesibHas padora

1. Pemenue 3anau Ha npruMeHeHne GopMyn KOMOMHATOPUKH (IO MHIMBHUIYAIbHBIM BapHaH-
TaMm).
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2. Hanucanue cooOmenus Ha Temy «/IcTopHsi BOSHUKHOBEHUsI KOMOMHATOPUKWY; «cTopus
OTKpeITUsL Popmynel buHoma HbroToHay, «Mcropus oTKpbITHS TpeyroiapHHKa [lacka-
5.

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

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

[TonOop u penreHue 3a1a4 Ha OMPEICIICHUE BEPOSITHOCTU COOBITHSI.

[TonGop u perieHue 3a1a4 TEOPUU BEPOATHOCTEN ¢ IPUMEHEHHEM (POpMYJT KOMOUHATOPH-

KU.

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

7. CocraBnenue kpoccBopza Ha TeMy «KOMOMHATOpHKA, CTaTUCTUKA U TEOPHs BEPOSTHO-
CTEW».

o &

8. IloxroroBka MuHM — npoekTa 1o Teme: «Teopema Buera u komOuHaTOpHUKa».

9. TloxmroroBka MMHH — TpoekTa 1o Teme: «CiydaiiHble COOBITUS U UX MaTEMaTHYECKOe
OIMCAHUEY.

10. IMoaroToBka MHUHU — MPOEKTA MO TeMe: «DJIEMEHTHI TEOPHH BEPOATHOCTEH B HAPOTHBIX
Urpax».

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

KonTtpoJubnbie padorsl Ne 8 no pazzneny 6

Pazgea 7. I'eomerpus
Tema 7.1. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3aumHoOe pacnonoxeHue JByX NPSAMbBIX B IIPOCTPAHCTBE. YTOJI MEXAY NpsAMbIMU. B3a-
MMHOE DACIOJIOKEHUE NPAMBIX M IUIOCKocTed. [lapamuienbHOCTE NpsSMOM M IIIOCKOCTH.
[TapamnensHOCTh mIockocTed. IlepnenauKyasspHOCTS NpsIMOM M IUIOCKOcTH. Ilepnenau-
KYJISIp ¥ HaKJIOHHAsl. YTOJI MEXAY NPSIMOU U IJIOCKOCTBIO. Teopema 0 Tpex nepneHauKyIis-
pax. JIByrpaHHbli yroi. Yroil MeXAy IUIOCKOCTAMU. llepneHaukynsapHOCT IBYX
IIJIOCKOCTEM.

I'eomeTpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapalJIeNbHBIA MEPEHOC, CUMMETPHUS
OTHOCHTEJIBHO IUIOCKOCTH.

IIpu3Haky ¥ CBOMCTBA NapaJlIEIbHBIX U NEPIECHAUKYIISIPHBIX INIOCKOCTEN.

PaccrossHME OT TOYKM 10 INIOCKOCTH, OT INPSMOM 10 IUIOCKOCTH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMH, MEX/1y CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEX/1y IIPOU3BOJIBHBIMU (PUTYpaMH B
IIPOCTPAHCTBE.

[TapannensHoe MPOEKTUPOBAHUE U €0 CBOMCTBA. Teopema o niowjaou opmo2oHaIbHOU
npoeKyuu MHO20y201bHUKA. B3auMHOe pacrnooKeHue NpoCTPaHCTBEHHBIX (pUryp.

N300paxkeHne npocTpaHCTBEHHBIX QUTYP.

Tema 7.2. MHOrOrpaHHUKH

Bepuunul, pebpa, epanu mmnocozpannuxa. Pa3Beptka. MHOrorpanssie yriel. Beimykisie
MHOTrorpaHHuku. Teopema Dunepa.

[Tpusma. [Ipsimas u naknionnas npusma. [IpaBunbHast npusma. [lapannenenunen. Kyo.

[Inpamupa. IIpaBunbHas nupamuga. Y ceuenHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesiennumese, B Ipu3Me U MUpaMue.

Ceuenus ky0a, MpU3Mbl U MTUPAMUJBL.

[IpencraBnenue o NMpaBUJIBHBIX MHOTOIpaHHMKax (TeTpasjpe, KyOe, OKTajiape, Joje-
Kad/]pe U UKOCa’JIpe).
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Tema 7.3. Tes1a M MOBEPXHOCTH BpalleHUSI

[Hunuuap u konyc. YceueHHbIH KoHyc. OCHOBaHMe, BbICOTA, OOKOBAsi IOBEPXHOCTh, 00-
pasyromas, pa3BepTka. OceBble CEUEHHS U CEUEHHUs], TapajlIeJIbHbIe OCHOBAHHUIO.
lap u chepa, ux ceuenus. KacarenpHast miaockocTh K chepe.

Koutpoabubie padorsl Ne 9 o remam 7.1.- 7.3.
Tema 7.4. U3mMepeHusi B reOMeTPpHH

O6bem u ero usmepenue. arerpanbHas gopmMyina oobema.

®opMynbel 00beMa KyOa, HPSIMOYIOJBHOIO IapajuleienuIie/ia, IPU3MbI, ITHIHHAPA.
®dopmynbl o0beMa UpamMuaAbl U KoHyca. DopMyIibl IIIONIaIM TOBEPXHOCTEH MUJIMHIpA U
koHyca. opmyiibl 00beMa I1apa 1 IIomaau chepsl.

[TogoOue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEN U 00BEMOB MOAOOHBIX TEJ.

Tema 7.5. KoopauHaTbl M BEKTOPBI

[IpsmoyronbHas (AekapToBa) cUCTeMa KOOpPAMHAT B mpocTpaHcTBe. Popmyra paccros-
HUS MEXKY IByMs TOUKaMU. Y pPaBHEHUSI OKPYKHOCTH, CPEpbl, n1ocKocmu u npsamol.

Bextopsl. Moaynb Bektopa. PaBeHcTBO BekTOpoB. ClojkeHHE BEKTOPOB. Y MHOMXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY JBYMS BEK-
topamu. [lpoekuus Bektopa Ha ocb. Koopmuuatel BekTopa. CKalspHOE MNpPOU3BEICHHE
BEKTOPOB.

Hcnonb30BaHrne KOOPAMHAT U BEKTOPOB MPU PEUICHUH MAaTEMaTHYECKUX U MPUKIATHBIX
3a/1a4, IPH J10Ka3aTEIHCTBE TEOPEM CTEPEOMETPUH.

CamocrosiTesibHas padoTa

Hanucanue coobuienust Ha TeMy «/croprss BOZHUKHOBEHUSI reoMeTpun», «CTepeoMeTpus Kak
pazzen reoMeTpun», «OCHOBOIIONIOXKHUKU CTEPEOMETPUIY.

CocraBnenue Tabmuinpl «Ciydan B3aMMHOIO PacloJIOKEHHs MpsIMOM U TuiockocTH. Ilpusnaku
MapajuIeIbHOCTH U MEPIEHAUKYIIIPHOCTH IPSIMOU U ITIOCKOCTI.

Hanucanue xoHcniekra Ha TeMy: «CBOMCTBa MapasieNbHbIX IJIOCKOCTEN.

Pemenue 3amau no teme: «llepnenaukynap u HaknoHHas. TeopeMa o TpeX NEPIEHIUKYIISAPAX»
(110 MHIMBUIYaTIbHBIM BapUaHTaM).

N3roroBneHne MakeTa JByrpaHHOIO yria.

[ToaroroBka MUHM — mpoekTa 1o TeMe: «CUMMETpHsI B UICKYCCTBE, apXUTEKTYpe, KUBOIKCH, B
IIPUPOJE».

Pemenue 3amau mo teme: «OceBoe ceueHne MUINHAPay (110 UHANBUIYATLHBIM BapUaHTaM).
N3roroBnenune pa3BepTKU KOHYycA.

Pemenue 3anau no teme: «CeueHue KOHyca: OCEBON U MIIOCKOCTHIO, MapajlieIbHOH OCHOBAHUIO»
(Mo MHAMBHUIYAJIbHBIM BapUaHTaM).

Brinosninenue yeprexeil.

Hanucanue xoHcnekra o teme: «llnomaas moBEpXHOCTH MPOCTPAHCTBEHHOIO TENAY.
Brinonnenue npaktuyeckoro 3aaanus «CTOUMOCTh PEMOHTA MOE KOMHATBI».

N3roroBnenune pa3BepTOK MHOIOTPAHHUKOB U BBIUMCIIEHUE UX IIOMIAACH.

Pemenne 3agauy Ha BBIYHMCIEHHE IUJIOLIAAM TOBEPXHOCTH IMIMHApPA (IO WHIUBHIYaTbHBIM
BapUaHTaM).

Hanucanue koHcrniekra Ha TeMy: «[loHsTHE 00bEMa U €ro U3MEPEHUEY.
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16.

17.

18.
19.
20.

21.

22.

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

29.
30.

[IpakTrueckoe 3amaHue Ha HaxokaeHue oObeMoB mpu3M (mis cmem. 15.02.01, 26.02.02,
26.02.05, 26.02.06). «Pacuer BogousmenieHus cyaHa» (s creir. 26.02.03).

Pemenue 3amau Ha BhIYKMCIIEHHE 00beMa MUPaMUIbl M YCEUEHHOM mupaMuibl (110 UHAUBUAYaIb-
HBIM BapHaHTaM).

Pemenue 3a1a4 Ha BeIuKcIeHHE 00beMa WIMHIPA (110 MHIUBUYAIbHBIM BapHAHTaM).

Pemenue 3ai1a4 Ha BbIUMCIEHUE 00OBEMOB TeEJI BpallleHUs (110 UHAMBUAYaAIbHBIM BapUaHTaM).
Perienue 3aau Ha cocTaBieHUe ypaBHEHHI MOBEPXHOCTEHM B IMPOCTPAHCTBE (MpsMasi, IIIOCKOCTh,
cdepa) (110 MHIUBHUIYATHLHBIM BapUaHTaM).

BrimonmHenue nericTBUil Hal BEKTOPaAMH B TE€OMETPUYECKONM W KOOPAMHATHOM (opmax ([Jis crie.
26.02.02, 26.02.05, 15.02.01). [TpakTuueckue 3ananus «IlocTpoeHre BEKTOPHOM TUarpaMMbl TOKa
W HampspDKEHHs 3JeKTpudeckor nenw» (s crem. 26.02.06); «Pacyer ckopocTH W HarpaBiICHHS
JIBIDKCHHUS] Cy[JHA OTHOCHTENIFHO JAHHOTO TI0 MOKA3aHUSM DPaJMOJIOKAIIMOHHBIX MPUOOpPOB» (MIs
crrerr. 26.02.03).

Hamnucanue coobmienus Ha temy «lcronbp3oBaHne MeTo1a KOOPAWHAT MIPU PEIIeHHH MaTeMaTHye-
CKHUX 3a71au», «[I[pumMeHeHue cKaasipHOro MPOU3BECHUS BEKTOPOBY.

[TonroToBka MUHH — MPOEKTA 1O TeMe: «3arajJiki U TAMHCTBEHHASI YHEPTETHKA ITUPAMHD.
[ToaroroBka MUHU — MPOEKTA 1O TeMe: «[ eoMeTpus B )KUBOIIUCKY.

[TonroroBka MUHM — MPOEKTA 1O TeMe: «[ ' eOMETpHsl B CKYJIBIITYPE».

[ToaroroBka MUHU — MPOEKTA 1O TeMe: «I eoOMeTpusi B apXUTEKType».

[TonroroBka MUHM — MPOEKTA 1O TeMeE: «3araJki ¥ TApMOHUS MPABIIIBHBIX MHOTOTPAHHUKOBY.
[ToarotroBka MHHU — MPOEKTa MO TeMe: «30JI0TOE COKPOBUIIE F€OMETPHH- Jorapudmuueckas
CIIHPAJIB).

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

[TonroroBka MuHHM — mpoekrta mo Teme: «llpukimamHas crepeoMeTpusi B XHMHUU — CO3JIaHHUE
MIPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKUX BEUIECTBY.

KonTpoJsbubie padorst Ne 10 o temam 7.4.- 7.5.

3.2. TEMbI COOBIIEHUN

HcTopus BO3HUKHOBEHHS MAaTEMATUKHY;
Maremartuka JpeBHOCTH;

MaremMaTrKa B COBpEMEHHOM MUPE;
BO3HUKHOBEHUE U Pa3BUTHUE YUCIIA;

Cexkper apabckux mudp;

Cuer npesneil Pycy;

HcTopust BOSHUKHOBEHHSI KOMIUIEKCHOTO YHCIIA;
Paznuunble popMBI 3aIMCH KOMIUIEKCHOTO YHCIIA;
[TpyMeHeHnEe KOMIUIEKCHBIX YHCEl;

Hcropust pa3BuTHs 10rapugMos;

Jlorapugmsl BOKpYT Hac;

HcTopus BO3HUKHOBEHMS U Pa3BUTHUSI TPUTOHOMETPHUHY;
[TpoucxoxeHue e1uHUL U3MEPEHNUS YTJIOB;
Hcropus qupdepeHnnanbHOro HCUUCIEHNS;
[TprmMeneHne Npou3BOIHOM B (hU3HKE;

[Ipumenenue BTopoil mporu3BOJHOM B (pr3mKe;
[Tpon3BoIHBIE BEICIINX MOPSIKOB U UX IPUMEHEHUE;
HcTopust MHTErpabHOrO UCYKCIIEHHS,

OCHOBBI HHTETrPAJIBHOIO UCUUCIICHUS

ITpumeHeHne onpeeneHHOro NHTerpaa;

I'. JIefiOHMI M ero BKJIaJ B pa3BUTHUE UHTETPATIBHOTO UCUUCIICHHUS;
Meron ncuepnbiBaHust Apxumena;
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Hcropust BOSHUKHOBEHHUSI KOMOWHATOPUKHY;

OCHOBOIOJIOKHUKHA KOMOMHATOPUKH;

HcTopus otkpeiTus hopMyiel OmHOMa HploTOHA;

Ucropus oTkpeiTus TpeyroipHuka Ilackans;

Bo3HHKHOBEHHE U pa3BUTHE TEOPUH BEPOSITHOCTEN;

Benukue MaTEeMaTHKH, BHCCIIWEC BKJIa] B Pa3BUTUC TCOPHUU BepOHTHOCTeﬁ;
HcTopust BOSHUKHOBEHHUSI TEOMETPUH;

CrepeomeTpusi Kak pasjiesl FeOMETpHY;

Hcnonb3oBaHue METOa KOOPIMHAT MPH PELIEHUN MaTEMaTHYECKUX 3a1a4;
[TpuMeHeHne CKaIsIpHOTO MPOU3BEIECHUS BEKTOPOB.

3.3. UHANBU Y AJIBHBIE ITPOEKTHBI

Teopema Buera u komOuHaTOpHKa.

[IpenpicTOopuss MAaTEeMaTHYECKOIO aHaiu3a. 3HAUY€HHE IPOU3BOJHOI B pas3IUUHBIX OOJIACTSIX
HayKH.

CrnyyaiiHble COOBITHS U UX MaTEMAaTHYECKOE ONHCAHUE.

[IpumeneHue TpuroHomeTpun B pusuke. O61acTu NpUMEHEHHs TPUTOHOMETPHH.

3araJKky 1 TAMHCTBEHHAsI SHEPIeTHKA ITUPaMUL.

['eomeTpusi B )KUBOIUCH.

I'eomeTpus B CKyJIBIITYpE.

['eomeTpus B apXUTEKType

3araJKy ¥ rapMOHUS PAaBUIbHBIX MHOTOTPaHHHUKOB.

30510TO€ COKPOBHIIIE TE€OMETPHH - JIOTapUPMUIECKasi CIUPAIIb.

MonokpucTaiuisl 1 I11aTOHOBEI Tena.

DIIEMEHTBI TEOPUH BEPOSITHOCTEH B HAPOAHBIX UIPaX.

PoJjib CTaTUCTUKY U TEOPUU BEPOSITHOCTEH B pa3BUTUH (DUBUKHU.

[TpuxiagHas cTepeoMeTpusi B XUMUHU - CO3/IaHUE MPOCTPAHCTBEHHBIX MOJIEKYJI OPTaHUYECKUX
BELIECTB.

[IpuMeHeHNEe TPOU3BOAHBIX B PA3IMUHBIX 00IACTAX HAYKH.

[TprMeHeHne UHTETPaIoB B Pa3IMYHBIX 001ACTAX HAYKH.

Benukue matematuku Poccun, ux BKJIaJ B pa3BUTHE COBPEMEHHON HayKH.
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4. XapaKkTepuCTHUKA OCHOBHBIX BU/JI0B Y4€OHOM /1eATEILHOCTH

00y4aromuxcs

Copep:xanue o0y4eHnst

XapaKkTepHCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTYdeH-
TOB (HA YPOBHe Y4eOHBbIX J1eHCTBHUII)

BBeaenue

O3HakoMJICHHE C POJIbI0 MaTEMAaTUKHU B HayKe, TeX-
HUKE, 9KOHOMHUKE, MH()OPMAMOHHBIX TEXHOJIOTHIX
U TIPaKTHYECKOW nesaTenbHOCTH. O3HaKOMIJICHHE C
HeNsIMH M 3aJadyaMH H3YYCHHS MaTEMaTHKH IIpU
ocBoernu npodeccuii CI10 u cnennansrocteit CI1O

AJI'EBPA

Pa3zButne moHATHA O UMCIIE

BrimonHenue apudMeTnueckux ACHCTBUN HAl YKC-
JaMH, COYEeTasi yCTHbIE U TMCbMEHHBIE IPUEMBI.
Haxoxaenue npuOInKeHHbIX 3HAaU€HUH BEIUYUH U
MOTPEIIHOCTEN BBIUMCIEHUH (AOCONIOTHON U OTHO-
CHUTEJIbHOM); CPABHEHUE YMCIIOBBIX BBIPAKECHUH.
Haxoxzaenue ommO0k B npeoOpa3oBaHUSIX U BbI-
YUCICHUAX (OTHOCUTCS KO BCEM IIyHKTaM Hpo-
IpaMMBbl)

Kopuu, crenenu, norapudmol

O3HakoMJIEHME C TOHSATHEM KOpHS N-il cTeneHw,
CBOMCTBAMM pPaJAUKAJIOB U IPABUIAMH CPaBHEHUS
KOpHEH.

@OopMyJIMPOBAHHUE ONPEAEICHUs KOPHS U CBOWCTB
KOpHel. BpluucieHue u cpaBHEHHE KOpPHEW, BBI-
MOJTHEHNUE TPUKUAKK 3Ha4YeHus1 KopHs. [Ipeobpazo-
BaHHE YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHHI, CO-
JEPIKAINX PATAKAIIBL.

Boimonnenue pacuetoB mo Qopmynam, coaepika-
IIUM paguKajbl, OCYLUIECTBIIASI HEOOXOAUMbIE TOJI-
CTaHOBKM M mpeoOpas3oBanusi. OmnpeneneHue pas-
HOCHWJIBHOCTH BBIPAXKEHHI ¢ pajaukaiamu. Pemenne
HpPPALMOHATIBHBIX YPABHEHUMN.

O3HakOMJIEHHE C TOHSTHEM CTENEeHH C JAEeHCTBU-
TEJIbHBIM II0KA3aTEIIEM.

HaxoxneHne 3Ha4eHMIl CTENEHM, MCIOJB3YS IIPU
HE00XO0AMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucbIBaHUE KOPHS N-11 CTENEeHU B BUJIE CTEIIEHHU C
JIpOOHBIM MOKa3aTejaeM U Ha000poT.
DopmyJIMPOBAHUE CBOWMCTB cTeneHel. Beruncnenue
CTEIEHEN C pPallMOHAJIBHBIM ITOKA3aTeJIEM, BBIIOJI-
HEHHE MPUKHUJIKU 3HAYEHUs CTEIICHH, CPaBHECHHE
CTEIIEHEN.

[Ipeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpa-
JKEHUU, COACpKAIUX CTECIEHU, NPUMEHSAS CBOW-
cTBa. Pemenune nokasaTesbHbIX YPaBHEHHM.
O3HakOMJIEHHE C MPUMEHEHUEM KOpHEH U cTeme-
HEW MU BBIYUCIEHUN CPEAHUX, IEJIEHUN OTPE3Ka B
«30JIOTOM Ce4eHUM». PellleHne NMpUKIaIHbIX 3a1a4
Ha CJIOKHBIE IPOLIEHTHI

[IpeoOpa3oBanue  anredpanyecKux
BBIPKECHUI

BrinmonHenue npeoOpa3oBaHUil BBIpaXEHUH, NpU-
MeHeHue GopMyJl, CBI3aHHBIX CO CBOWCTBAMHU CTe-
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neHei u jorapudmoB. Onpenenenne o0IacTU a0-
MyCTUMBIX 3HAUEHHUH JIorapu(pMUIECKOTO BBIpaXkKe-
Husl. Penienue norapuMuveckux ypaBHEHHH

OCHOBbBI TPUTTOHOMETPUUA

OCHOBHBIC TTOHATHSI

W3yyeHne paguaHHOTO METOJa M3MEPEHUS YIIIOB
BpAIICHUS M UX CBSI3H C TPaaycHOU mMepoit. 1300-
paXeHHE YIIIOB BPAIICHHUs Ha OKPY)KHOCTH, COOT-
HECEHHE BEJIMYMHBI yIJia C €r0 PaCIOJIOKECHHEM
dopMmynupOBaHUE ONPEACTICHUI TPUTOHOMETPH-
4ecKUX (DYHKUMN Ui YIII0B MOBOPOTa M OCTPBIX
YIJIOB MPSIMOYTOJILHOTO TPEYTOJbHUKA M O0BSIC-
HCHUEC UX B3aUMOCBAI3HU

OcCHOBHEBIE
TOXIECTBA

TPUTOHOMETPHYECKHE

[IpumeHeHHEe OCHOBHBIX TPUTOHOMETPHUECKUX
TOXJIECTB ISl BBIYMCIICHHUS] 3HAUYEHUU TPUTOHO-
METPUYECKUX (DYHKIIMH 110 OJHOU U3 HUX

[IpeoOpa3oBaHus MPOCTEUIIUX TPUTO-
HOMETPUYECKHUX BbIPAXKEHUI

N3ydyenne OCHOBHBIX (OPMYIT TPUTOHOMETPHH:
(bopMyIIBI CIIOKEHUS, YABOCHHS, MPeoOpa3OBaHUs
CYMMBI TPUTOHOMETPHYECKUX (PYHKIMI B MPOU3-
BEJICHUE U IIPOU3BEJICHUS B CYMMY U MPUMEHEHUE
IIPY BBIUMCIIEHUH 3HAUYEHUS TPUTOHOMETPUYECKO-
IO BBIPAXXEHUS U YIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOMCTBAMHU CUMMETPHUHU TOUEK
Ha €AMHUYHOW OKPYKHOCTU M NPHUMEHEHHE HX
JUIs BbIBOJIA (DOPMYJI IPUBEACHHUS

ApKCUHYC, apKKOCHUHYC, apKTaHI€HC
qucia

O3HakoOMIICHHE C MOHATHEM OOpPATHBIX TPHUTOHO-
METPUYECKUX (PYHKIHUIA.

N3yueHne omnpeneneHuil apKCUHYyca, apKKOCHHY-
ca, apKTaHreHca 4Mcia, (opMyIupoBaHHE UX,
n300pakeHNe Ha €AMHUYHON OKPYKHOCTH, IpPH-
MEHEHUE MPU PEIIEHUHN YPABHEHUN

IIpocreiimne  TPUTOHOMETPUYECKHE
YPaBHEHUS U HEepageHCmea

Pemenne no popmynam U TpUrOHOMETPUUECKOMY
Kpyry NpPOCTEHIINX TPUTOHOMETPUYECKHUX YypaB-
HEHHU.

[IpumeHeHre OOLIMX METOAOB PELICHHs YpaBHE-
HUN (NIpUBEACHHUE K JIMHEHHOMY, KBaJpaTHOMY,
METOJ| Pa3jOKECHHs HAa MHOXKMTEIIM, 3aMEHBI IIe-
PEMEHHOI) TMpHU PEIIEHUH TPUTOHOMETPUUYECKHUX
ypaBHEHUN. YMEHHUE OTMEYATh HA KPYre PEIICHUS
MIPOCTEUIINX TPUTOHOMETPHUUECKUX HEPABEHCTB

®YHKIIMU, UX CBOMCTBA U TPA®UKH

®yukiuu. [IoHsATHE O HEMPEPBHIBHOCTH
byHKIIUN

O3HakoOMIIEHHE C TIOHSITHEM TIEPEMEHHOM, IpuMe-
paMu 3aBUCUMOCTEH MeXly epeMEeHHBIMHU.
O3HakomIIeHHE ¢ TIOHSATHEM Tpaduka, ompeserne-
HUE MPHUHAJUICKHOCTH TOUYKU Tpaduky (GyHKIHU.
Ompenenenue mo ¢opmyse MPOCTEUIIEH 3aBUCH-
MOCTH, BUJa ee rpaduka. Beipaxkenue no ¢popmy-
Jie OJHOM TIEPEMEHHOM Yepe3 Apyrue.
O3nakomiieHHe ¢ ompeneneHueM (yHKIHUH, Gop-
MynupoBaHue ero. HaxoxmeHnue o0mactu onpee-
JIeHUs U 00JIACTH 3HaYeHUH PYHKLIUHU

CBoiicTBa I'paduueckas

GyHKIUH.

O3HakOMJIEHHE C MNpUMepaMH (YHKIIMOHAIbHBIX
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uHTeprnperauus. [Ipumepsl QyHKIHO-
HAIBHBIX 3aBUCUMOCTEH B pEaTbHBIX
mpoleccax u sIBJICHHIX

3aBUCHUMOCTEI B PEaNbHBIX IMpPOLEccax U3 CMEX-
HBIX AucIUIUIMH. O3HAaKOMIJIGHHE C J0Ka3aTellb-
HBIMH PaCCYXJICHUSIMH HEKOTOPBIX CBOMICTB JU-
HEIHON W KBaIpaTW4YHON (YHKUMH, MPOBEACHUE
WCCIICIOBAHUS JIMHEWMHOM, KYCOYHO-JIMHEHHOM,
IpOoOHO-TMHEHHONW M KBaJApaTHUYHON (YHKUUH,
nocrpoenue ux rpapukon. [loctpoenue u uteHue
rpadukoB GpyHkuii. MccnenoBanue GyHKIHH.
CocraBiienrue BUJOB (PYHKIIMI 110 JaHHOMY yCIO-
BUIO, PEIICHHUE 33/1a4 HA SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpadguka GyHKIIu

Ob6partnble QyHKIIH

Wzydenne nowsamus oopamuoi @ynxkyuu, onpene-
JICHHE BUJA U NOCMpOeHue 2paguxa obpamuoil
@yHKkyuu, HaxoxcoeHue ee 0O1ACMU ONpedeeHUs.
u obracmu 3Havenuti. IlpuMeHeHUE CBOWMCTB
(GyHKIMH TIPU UCCIIEIOBAaHUM YPAaBHEHHN U perie-
HUM 337124 Ha SKcTpeMyM. O3HaKOMIJICHUE C TTOHS-
THEM CIOXHOH PYHKITHH

CremnenHble, MOKa3aTelbHbIE, JIOTaA-
pUPMHIUECKUE U TPUTOHOMETPUIECKHE
¢byukuu.  OOpaTHble  TPUTOHOME-
TpuyecKue QyHKIIH

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

[Toctpoenne Tpad)MKOB CTEIICHHBIX H JIOTapU(hMHU-
yeckux (¢yHKuuiiPernienue mokazaTeslbHBIX M JIO-
rapupMHUECKUX YpaBHEHHI U HEPABEHCTB MO W3-
BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHHE C MTOHSTUEM HENPEPHIBHON Iepro-
auueckod (QyHKIMM, (OPMYIMPOBAHUE CBOMCTB
CHUHYCa ¥ KOCUHYCa, IOCTPOEHHUE UX TPapUKOB.
O3HakoMJIEHHE C MOHSATHEM TI'apMOHUYECKHUX KO-
nebaHuil M mpUMepaMu TapMOHMYECKHX KoJieda-
HUH 17151 ONIMCaHUsA MTPOLECCOB B (PU3MKE U IPYTUX
001acTsAX 3HaHUA.

O3HakoMJIEHHE C TIOHATHEM Pa3pbIBHOM mepuou-
4ecKol (yHKIMH, GOpMYyIUPOBaHUE CBONCTB TaH-
reHca U KOTaHIeHca, TOCTPOCHUE UX Tpa(UKOB.
[Ipumenenue cBONCTB (YHKIUI A7 CpaBHEHMS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKLHMH, pere-
HUsI TPUTOHOMETPUYECKUX ypaBHEHUH. [locmpoe-
HUue 2paghukoe oOpaAMHbBIX MPULOHOMEMPULECKUX
@ynkyuti u onpeodeneHue no epaguram  ux
ceolicms. BrpinonHeHue mnpeobpa3zoBaHus rpadu-
KOB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTenbHOCTH

O3HaKOMIICHHE C IMOHATHEM YHCIOBOM IIOCJICa0-
BaTCJIbHOCTH, criocobaMu ee 3aaaHus, BBIYUCIIC-
HUSIMH e¢ 4iIeHOB. (O3HaKoMieHue ¢ NoHAmuem
npedeﬂa nocinedosamenvrocmu. O3HAKOMIICHHE C
BBIYUCIICHUEM CYMMBbI OECKOHEYHOTO YMCIOBOrO
pdaaa Ha IpUMCEPE BBIYUCIICHUS CYMMBI OecKoHeY-
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HO yOBIBaIoIel reOMETPHIECKOU MPOTPECCHUH.
Pemenue 3agau Ha npuMeHeHue GOPMYITBI CYyMMBI
OecKkOHEYHO YOBIBarOIIEe T€OMETPUYECKOW Mpo-
rpeccuu

HpOI/ISBOI[HaH " €€ IPUMCHCHHC

O3HaKOMJICHHE C TOHSITUEM ITPOU3BOTHOM.
Wzyuenne u popMynupoBaHue €€ MEXaHUIECKOTO
Y TEOMETPUYECKOTO CMbICIIA, U3YUYE€HHE AITOPUTMA
BBIUMCIICHUS NTPOU3BOAHON Ha MPUMEpE BBIUUCIIEC-
HUS MTHOBEHHOW CKOPOCTH U YIJIOBOro Kodddu-
HUEHTA KacaTeIbHOM.

CocraBieHue ypaBHEHHUS KacaTelbHOM B 0oOIIeM
BHuJe. YcBoeHue mnpaBun auddepeHmpoBaHus,
TaOJIMIBI TPOU3BOIHBIX AJIEMEHTAPHBIX (DYHKIUH,
npuMeHeHue s TuddepeHnpoBanus QyHKIUH,
COCTaBJICHHUS] YpaBHEHUs KacaTeslbHOW. V3ydeHue
TEOpPEM O CBSI3U CBOWCTB ()YHKIMH W TPOU3BOJ-
HOM, popmynHupoBKa UX.

[IpoBenenne ¢ MOMONIBIO MPOU3BOIHON HCCIIEHO-
BaHUA (DYHKIUH, 3aJaHHON (POPMYIIOM.
YcTaHOBIIEHUE CBS3H CBOMCTB (DYHKIIUU M MPOU3-
BOJHOM 1O UX rpadukam.

[IpuMeHeHne NMPOM3BOIHOM A peuIeHUs 3a1ad
Ha HaXOXJCHHE HauOOJBIIEr0, HAUMEHBIIETO
3HA4YCHUs U Ha HAXOXKACHUE SKCTpEMyMa

[TepBooOpasHas u uHTErpa

O3HakoMJIeHHE C MOHATHUEM HMHTErpana U MepBO-
oOpas3Hoil. M3ydyeHue npaBuia BBIYUCIECHUS MEp-
BooOpa3zHoit u Teopembl HproToHa— JleiOHwmIa.
Pemenue 3agau Ha cBs3b NMEpBOOOpa3sHOW U ee
MIPOU3BOJIHOM, BBIYUCIICHHUE TMEPBOOOPA3HON IS
JTAHHOM (YHKITUU.

Pemienue 3amady Ha nmpUMEHEHHME WHTErpajia s
BBIYUCJICHHS (PU3UUECKUX BEJIMYMH U TIJIOMIAeH

Pa3nea 5. YPABHEHHMSA U HEPABEHCTBA

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

O3HakOMJIEHHE C NOPOCTEHIIMMHU CBEACHHUSIMH O
KOpHAX anreOpanyeckuX YpaBHEHHH, MOHATUAMHU
HCCIIEA0BAHUS YPABHEHUM U CUCTEM YPaBHEHHM.
N3yuyeHue TeOpuu paBHOCUIBHOCTH YPaBHEHHUU U
ee npumeHeHus. [IoBTOpeHME 3amucH peeHus
CTaHJApTHBIX  yYpaBHEHWUH, MPHEMOB Mpeod-
pa30BaHMUs ypaBHEHWM JJI CBEICHMS K CTaHIApT-
HOMY YpaBHEHHUIO PelieHue panuoHaIbHBIX, Up-
palMOHANBHBIX, IOKA3aTEIbHBIX W TPUTOHOMET-
PUYECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOWCTB M TpaduKoB (YHKIUI
JUIsL pelieHust ypaBHeHU. [10BTOpeHre OCHOBHBIX
MIPUEMOB pPELICHUs cucTeM. PelieHne ypaBHEHUN
C IPUMEHEHHMEM BCEX NPUEMOB (Pa3lIOKEHUs HaA
MHOYUTENH, BBEICHNS HOBBIX HEU3BECTHBIX, MOJ-
CTaHOBKH, Ipa)uIecKoro MeTo1a).

Pemrenne cucrteM ypaBHEHMH € NPUMEHEHUEM
pa3nUYHbIX crocoO0B. O3HAKOMIIEHHE C OOIMMHU
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BOIPOCAMHU PEIICHUS HEPAaBEHCTB U  HCIOJb-
30BaHHE CBOMCTB W TpadukoB (yHKIMHA TpU pe-
LIEHUU HepaBeHCTB. PelleHne HepaBEeHCTB U CH-
CTEeM HEPaBEHCTB C TNPHUMEHEHUEM pa3IMYHBIX
CIOCO0OB.

[IpumeHeHne MaTeMaTUYeCKHX METOJOB JJIsl pe-
LICHUs COJIepXKATEIbHbIX 3a/la4 U3 pa3iIMyHbIX 00-
JacTe HayKH M INpakTUku. VHTepnpeTupoBaHue
PE3yJIbTATOB C YYETOM peaJIbHBIX OIpaHUYEHUI

Paznea 6. DJIEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OcCHOBHBIE TIOHATHSI KOMOMHATOPUKHU

W3yuenune npaBuia KOMOMHATOPUKUA M TPUMEHE-
HUE IpU pelIeHUH KOMOMHATOPHBIX 3a7ay.
Pemenne KOMOMHATOPHBIX 3a7]ad4 METOJIOM Iepe-
0opa U Mo MpaBUITy YMHOXKECHHUS.

O3HaKkOMJICHHE C TOHATUSAMH KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETaHUSIMHU, IEpPecTaHOBKaMU
u Gopmynamu Ui uxX BeraucieHus. OObscHEHUE
U npuMeHeHue GopMyn A BBIUMCICHUS pa3Me-
IICHUH, IEPECTAaHOBOK M COYETAHUI MPHU pEHICHUH
3amady. OznakomieHue ¢ O6umHOMOM HbroTOHa U
tpeyroapHukoM [lackansa. Pemenue npaktuue-
CKHUX 3aJ]]a4 C MCIOJIb30BaHUEM MOHATUN U MPaBUI
KOMOWHATOPHKH

DNEeMEHTHI TEOPUH BEPOSITHOCTEM

N3yueHne Ki1acCMYECKOro ONpeNeseHUsI BEpOAT-
HOCTH, CBOWMCTB BEPOATHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEU.
PaccmoTpenue npumepoB BBIYKCICHHS BEPOATHO-
cTeil. Pemienue 3aiay Ha BBIYMCIEHUE BEPOSTHO-
cTel COOBITHIT

DJIeMEeHThHl MaTeMaTHUYEeCKOM CTaTHh-
CTHUKHU

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

Paznea 7. TEOMETPUSA

HpHMLIe " INIOCKOCTH B MPOCTPAHCTBEC

@opMynupoBKa U IPUBEACHHUE [OKA3aTEIIbCTB
MIPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS MPSMBIX U
mIockocTel. PacriosHaBaHue Ha 4eprekax U Mo-
JEJSIX Pa3IUu4HbIX CIy4aeB B3aUMHOIO PacIoJIo-
JKEHUs MNPAMBIX U IIJIOCKOCTEH, apryMEHTHpPOBa-
HHE CBOUX CYXJEeHUN. POpMYyITUpPOBAHHE OMpeie-
JICHUH, NPU3HAKOB M CBOMCTB IMapaJlIeIbHBIX U
MEPIEHIUKYISIPHBIX TUIOCKOCTEH, JBYTPaHHBIX M
JIMHEWHBIX YIJIOB.

BelnonHeHne MOCTPOEHHUS YIJIIOB MEXAY NPSIMBbI-
MH, NPSIMOM U IJIOCKOCTBIO, MEXAY IJIOCKOCTAMU
10 ONMCAHMIO U PACTIO3HABAHUE UX HA MOJIETAX.
[IpuMeHeHHe TIPU3HAKOB U CBOMCTB PACIIOJIOXKE-
HUsI IPSAMBIX M IUNTIOCKOCTEN IPU PENICHUH 33]1a4.
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N300pakeHne Ha PUCYHKaxX M KOHCTPYHPOBAHHUE
Ha MOJEINSX MEPHCHIUKYISPOB M HAKJIOHHBIX K
IUIOCKOCTH, TPSIMBIX, ITapaJUIeNbHBIX IIOCKOCTEH,
YTJIOB MEX]y MPSIMON U MJIOCKOCTBIO U 000CHOBA-
HHE TOCTPOCHHS.

Pemrenue 3amay Ha BBIYUCICHHE T€OMETPUUYECKUX
BennurH. ONMCBIBaHNE PACCTOSHUS OT TOYKH JIO
IUIOCKOCTH, OT MPSIMOH 10 TUIOCKOCTH, MEXIY
IUIOCKOCTSMH, MEXKAY CKPEIIMBAIOLIIMMUCS Mpsi-
MBIMH, MEX]y TIPOU3BOJILHBIMH (PUTYpaMU B IPO-
CTpaHCTBE.

dopmynupoBaHKe U J0Ka3bIBaHHE OCHOBHBIX TEO-
peM O pAacCTOSIHUAX (TEOpeM CyYIIECTBOBAHMS,
CBOMCTBA).

N300pakenne Ha 4epTekax M MOJENSAX PaccTos-
HUSI 1 000CHOBaHUE CBOMX CyxkJeHui. Onpenaene-
HHUE W BBIYMCIICHHE PACCTOSHHN B MPOCTPAHCTBE.
[Mpumenenune Qopmyn u TeopeM IUIAHUMETPUHU
IUISL peILICHUs 3a/1a4.

O3naxomneHue ¢ noHAMuUeM NApaLleibHO20 Npo-
exmuposanus u e2o ceoticmsamu. Oopmyauposa-
HUE TEOPEMBI O IUIOUIAIM OPTOrOHAIBHOM MPOEK-
IIUM MHOTOYTOJIbHHKA.

[Tpumenenne Teopun aisi 000CHOBAHUS MOCTPOE-
HUM W BBIYMCICHUI. APryMEHTHPOBAHUE CBOHMX
CYXXJIEHUI O B3aMHOM PACIOJI0XKESHUHU MTPOCTPaH-
CTBEHHBIX GUTYp

MHoOrorpasHuku

OnucaHne M XapaKTEpUCTHKA Pa3IUYHBIX BUJOB
MHOTOTPaHHHUKOB, IIEPEUUCICHUE UX DJIEMEHTOB U
CBOMCTB.

N300paskeHre MHOTOIpPaHHMKOB U BBIIIOJHEHUE
MIOCTPOEHUSI Ha N300paXKEHUSIX U MOJIEISIX MHOT'O-
I'PaHHUKOB.

BrlunciieHne JIUMHEWHBIX 3JIEMEHTOB WU YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpalUsaX, apryMeHTH-
pOBaHHE CBOMX CYXICHMI. XapakTepucTUKa H
N300pakeHUE CEUEHUS, pa36epmKu MHO202PAH-
HUKO6, BBIYMCIICHUE TUIOINAJECH IIOBEPXHOCTEMN.
IToctpoenue mpocTedmmx cedyeHuil Kyba, mpus-
MBI, nupamubl. [Ipumenenre GpakToB U cBeeHUIN
13 iaHuMeTpud. O3HaKOMIIEHUE C BUJAMHU CUM-
METpU B MPOCTpaHCTBE, (OPMYJINPOBAHUE OMpE-
JICJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU
TE€J BPAIEHUs] © MHOTOTPAHHUKOB.

[IpuMeHeHHe CBOWCTB CUMMETPUU IIPU PELICHUU
3anad. lcnonbp3oBanue NnpuOOpPETEeHHBIX 3HAHUM
JUISL ACCIIE0BAHUS U MOJIECIIMPOBAHUS HECIOKHBIX
3a1ad.

N3006paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBI-
ITOJITHEHUE PUCYHKOB I10 YCIOBHAM 3a7a4

Tenau ITOBCPXHOCTU BpAIICHHU

O3HakoMJIEHHE C BHJIaMU TeJl BpalleHus, Gpopmy-
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JINPOBAHME UX OMPENICTCHHUI U CBOMCTB.
DopMyIMpPOBAaHUE TEOPEM O CEYEHMHM LIapa IIoC-
KOCTBIO U INIOCKOCTH, KacaTelIbHOU K cdepe.
XapakTepucTuka 1 U300paKeHHe TeJl BpalleHUs,
UX Pa3BEpPTKHU, CCUCHUSI.

Pemrenne 3a1a4 Ha MOCTPOCHUE CEUYECHMM, BBIYMC-
JI€HUE [UIMH, PACCTOSHMMW, YIJIOB, IUIOLIAJEH.
[IpoBeneHue nOKa3aTENbHBIX PACCYKICHUU IIpU
pEILICHNN 3aJau.

[IpuMeHeHHne CBOMCTB CUMMETPUU IIPU PELICHUU
3aJa4 Ha TeJa BpalleHHUs, KOMOUHALIMIO Tell.
N300paskeHre OCHOBHBIX KPYTJIBIX TENl M BBINOJ-
HEHUE PUCYHKA 10 YCJIOBMIO 3aJa4U

W3mepenus B reoMeTpun

O3HaKOMJIEHUE C MMOHATHSAMHM ILIOIIAAU M 00beMa,
aKCHOMaMH U CBOMCTBaMH.

Pemenue 3a7a4 Ha BBIYMCICHHME IUIOIIAEH ILIOC-
Kux (GUryp ¢ OpUMEHEHHEM COOTBETCTBYIOIIUX
dbopmynn u (akToB M3 TUTaHHMETpHH. M3ydeHme
TEOPEM O BBIUYMCIECHUU O0OBEMOB IPOCTPAHCTBEH-
HBIX TEJ, pEUICHHUE 3a/1a4 Ha IPUMEHEHHE (popmyn
BbIUMCIIeHUS 00beMoB. M3ydenue Qopmyn s
BBIUMCIICHUS IUIOWAJEH TOBEPXHOCTEH MHO-
TOTPaHHUKOB U TEJI BPAIICHHMS.

O3HaKOMIJIEHHE C METOJIOM BBIYMCIICHHS TUIOMIAIN
nmoBepxHocTu cheprl. Pemenue 3amay Ha BBIUKC-
JCHWE  IUIOIIAJCH  TIOBEPXHOCTH  IPOCTpaH-
CTBEHHBIX TeN

KoopauHatsl 1 BEKTOPBI

O3HakoMJIeHHE C NOHSTHEM BekTopa. M3ydeHue
JI€KapTOBOM CUCTEMbI KOOPAMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE 1O 33aJaHHBIM KOOPJIHWHATAM TOYEK U
IJIOCKOCTEH, HAXO0XKACHUE KOOPAMHAT TOYEK.
Haxoxnenue ypaBHEHMH OKpPYKHOCTH, cCQepbl,
IJIOCKOCTH. BbIUMCIIEHHE PAcCTOSHUN MEXIy
TOYKaMHU.

N3ydyeHne CBONCTB BEKTOPHBIX BEJIWYMH, IPABUI
pa3yIoKEHUsI BEKTOPOB B TPEXMEPHOM NPOCTPaH-
CTBE, NPAaBWJI HAaXOXXIEHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, NpPaBWJI JEWCTBUHA C BEKTOPAMH,
3aJJaHHBIMH KOOPJUHATAMH.

[IpuMeHeHne Teopuu NpyU PELICHUH 3a/1a4 Ha JIeH-
CTBUA C BEKTOpamu. M3ydeHue CKalspHOro mnpo-
WU3BEJCHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
psAMOM U MIOCKOCTH. [IpuMmenenue teopun npu
penIeHny 3a/1a4d Ha JIEUCTBUS ¢ BEKTOpaMH, KOOP-
JUHATHBIN METOJ], IPUMEHEHUE BEKTOPOB IS BBI-
YUCJIEHUS] BEJIMYMH YIJIOB M paccrossHui. O3Ha-
KOMJIEHHE C JO0Ka3aTelbCTBAMU TEOPEM CTEPEO-
METPUU O B3aUMHOM DACIOJOKEHHHM NPSIMBIX U
IIJIOCKOCTEN C UCIOJIb30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPHATbHO-TEXHUYECKOe o0ecrevyeHne npo-

rpaMmbl y4eOHOH JUCHUIIMHBI «MaTeMaTuka»

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecrevYeHn10
Peanmauml nporpaMmbl JUCHUITIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeT€ MaTeMaTuKH.

O6opynoBanue yaeOHOT0 KabUHETa MAaTEMATHUKH .

® [10CaJOYHBIE MECTA M0 KOJIMYECTBY 00YyHaIOIIUXCS;
e pabouee MECTO IPEeroaaBaTells;

e ayAWTOpHAas JOCKa: MapKepHasi, MeJIoBasi;

CTCH/JIBI;

TUTAKaThI;

MaKeThlI,

WHCTPYMEHTHI;

MeToJIn4eckoe 00ecredeHne JUCIUILTNHBI.

TexHuueckue cpeacrBa odoydenus: nadoparopun «Mubopmarukayn u «upopma-

THKa 1 I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOI'MH B HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH»

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus

Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3a1annii, UHTepHeT-pecypcoB, 10NOJTHUTEILHOM
JUTEePaTypbl

1.

MaremaTuka: anrebpa M Hayajla MaTeMaTUYEeCKOro aHanusa, reomerpus. 10—11
KJacchl: y4e0. uisi o0meoOpa3oBaT. OpraHM3anuii: 0a30BBIA M YriayOi. ypoBHH /
[LI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa u ap.]. — 3-e uza. — M.: IIpocsere-
Hue, 2016. — 463 c.

H.B. bBoromornos. I'eomerpus: yuebnoe nocodue ans CIIO / H.B. boromonos. — M.:
W3n-Bo FOpaiit, 2017. — 92 ¢ (www.biblio-online.ru).

H.B. boromoinoB. Anre6pa u Havasna aHanusa: yueonoe nocobdue st CI1O / H.B. bo-
romoJioB. — M.: U3n-Bo FOpaiit, 2017. — 200 ¢ (www.biblio-online.ru).

5.3. PexomeHganuu 1Mo peajn3anuy JUCHUNJIMHBI 1JIsi HHBAJUIO0B H JIUIL
C OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 310POBbS

5.3.1. Haau4ue cOOTBETCTBYIOIIMX YCJIOBHI peaaTn3anuy AHCIUIITTHHBI

Jns oOyyaroniuxcs U3 YuClia HHBAIMOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
37I0pOBbSI HA OCHOBAaHWHW MHCHMEHHOTO 3asBJIEHHs OOydYaromierocs AUCIUIUIMHA (TIpo-
deccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOEHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHS, UHIUBUIYATHHBIX BO3MOXXHOCTEH U COCTOSIHUSI 3I0POBBS (J1ajiee - HHAUBUY-
ANBHBIX 0COOCHHOCTEI); 0OecreunBaeTcs COOI0ICHNE CIeIYIOIINX 00X TPEOOBAHUM:
HCITOJIb30BAaHUE CIEIUATBHBIX TEXHHUYECKUX CPEICTB 00YUEHUSI KOJUIEKTUBHOTO W WH/H-
BU/IyaJbHOTO TOJIb30BAHUS, MPEIOCTABICHNUE yCIyT aCCHCTEHTa (TIOMOIIHUKA), OKa3bl-
BAaIOILEr0 TaKOMY OOy4arolemMycs HEOOXOJAUMYIO TEXHHUYECKYIO IMOMOIIb, o0ecreyeHne
JOCTYyTa B 3JaHUsSI M IOMENICHHUS, T/Ie TPOXOIUT yUeOHBIN MpoIiecc, pa3MelIeHHe Ha Top-
tane OCII He0OXOMMBIX MaTEPHAIIOB JIJISI TEOPETUIECKOM MOATOTOBKH, IS TabopaTop-
HBIX pabOT, MaTepHaoB JJIsi CAMOMPOBEPKH 3HAHUU (KOMIIETEHIIMH) M MOATOTOBKHU K
KOHTPOJIIO 3HAHUH MO pas3jesiaM JUCHUTLIUHBI (TPO(PEeCCHOHATLHOTO MOYIS),  ApYyrue
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIUIUIHHE (TIpo-
dbeccruoHaTbHOMY MOYJIIO).

5.3.2. Obecneyenue cod101eHNs 00X TPeOOBAHUIA

[lpu peanuzanuu IUCHMILIMHBL  (MPO(ECCHOHAIILHOTO MOAYJS) Ha OCHOBaHHHU
NUCHbMEHHOTO 3asBJICHHS OOyYaromerocsi 0OecIeYrBAETCsl COOIOJCHUE CIIEAYIOMINX
o0ImMX TpeOOBaHMIl: TIPOBENICHUE 3aHITHIA JUIS CTYICHTOB-UHBAIMIOB H JIUI] C OTPAHU-
YEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI B OJIHOW ayJMTOPUU COBMECTHO C JPYTUMH 00Y-
YAOIIUMHUCS, HE UMCIOIUMH OI'PAaHHMYCHHBIX BO3MOXXHOCTEH 3I0POBbBS, €CIIH ATO HE CO-
31a€T TPYIHOCTEH Ui 00ydYaroUIuXcsl; MPUCYTCTBUE B ayAMTOPUHU acCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJarOMUMC HEOOXOAUMYIO TEXHUUYECKYIO TTOMOIIb C
Y4ETOM UX MHIMBUAYAJIBHBIX 0COOEHHOCTEH Ha OCHOBAaHMH MHCbMEHHOTO 3asBIICHHS
MI0JIb30BaHNUE HEOOXOAMMBIMU O0YYAIONIMMCS TEXHUUYECKUMH CPEACTBAMU C YUETOM HX
WH/IMBUIYaIbHBIX OCOOCHHOCTEH.

5.3.3. [loBenenne uHdopManuu A0 cBeJeHHA 00YYAIOLIUXCH C OrPaHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokansabie HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuzanuu
JUCLHUIUIMH (TMPO(eCCHOHAIBHBIX MOAYJIEH) JOBOAATCS 10 CBEACHUS OOYYAIOLIUXCS C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 37I0POBbS B JIOCTYITHOM [T HUX (hopMe.

5.3.4. Peasuzaums yBeJMYeHHs] NPOAOLKHTEJIHLHOCTH TPOXO0XKICHUS
NPOMEKYTOYHOH ATTECTAMH IO OTHOWIEHHI0 K YCTAHOBJICHHOH NPOJ0JIKM-
TeJbHOCTH JIs1 00y4aI01Ierocsi ¢ OrpaHu4eHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

[Tpo0IKUTENBHOCTh MPOXOXKAECHUS MPOMEXKYTOYHON aTTeCTallMd IO OTHOLICHHIO K
YCTAaHOBJIEHHON MPOJOJKUTEIBHOCTH YBEJIMYMBAETCS MO NHCbMEHHOMY 3asBICHUIO
00yyYaroIerocsi ¢ OrpaHMYE€HHBIMU BO3MOXKHOCTSMU 3/I0POBbSI; IPOJOKUTENIBHOCTD K-
3aMeHa, MPOBOIMMOTO B MUCbMEHHOH (OopMe yBenmnunBaeTcsi He MeHee 4yeM Ha 0,5 dJaca;
IPOIOJDKUTEIBHOCTD MOJIOTOBKM OOYUalOIIErocss K OTBETY Ha 3K3aMeHe, IPOBOJANMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTENIBHOCTh OTBETa 00yJarole-
rocsi Ipy YCTHOM OTBETE yBeln4nuBaeTcs He Oosiee 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 BHIPAKEHUS:

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

3. Brimmosnure I[GﬁCTBHSI Hag 9YucCJiaMy CTaHAApTHOI'O BUAA:

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

Haiinute cymMy, pa3HOCTb, IPOM3BEAEHUE U YAaCTHOE ITHX uucel. M300pa3ute ux reomer-
puuecku. Haliqute moxynu 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 OCHOBAHUEM 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, pa3sHOCTb, IPOM3BEIEHUE U YaCTHOE THX uucel. M3o00pa3ute 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 9ucjiaMy CTaHAAaPTHOI'O BHAA:

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

Haiinute cymMy, pa3HOCTb, IPOM3BEIEHUE U YaCTHOE THX uucen. M3o00pa3ute ux reomer-
pudecku. Haliqute moaynu uucen Ziu Zo.

5. Haiinure 3HaueHue gorapupmMuuecKoro BeIpaKeHUs:

(log, 28—log, 4+ 7log, 9)*%°
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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
. Beraucnure ¢ momonibo Gopmyst CII0KEHUS:
a) COS 75" 6) Sin 80" - cos20° —cos80° - sin 20°

. 3
. ano: 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

. Beruucnute ¢ moMouso GopMyI CI0XKEHUs:

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 ¢ momouisio GopMyIl CIOKEHHS:

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 BbIPpAXXCHUE.

sin 2a
%) 2cos? o 6) C0s(27 —ar)-cos(27z + &) —sin® a
. Beruucnute ¢ moMoriso GopmMyIt CI0KEeHHUS:
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

. YHpOCTI/ITe BbIPa’)KCHUC!

a) 2C0s” o — C0S 21 6) cos(7 — ) cos(27 — )+ cos? «
. BerauciuTe ¢ moMoIiso GopMyIT CIIOKCHUS:
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 BBIpAXKEHUE:

T .
a) 1+C0S2cx 5) 1—003(5—aj-sm (7-a)
. Beruucnure ¢ moMoriso GopmMyIt CI0KEeHHUS:
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. IMocTpoiite 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/IbI.

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=——

. Haiinure yrinoBoit ko3¢ dunuenT kacaTeabHOU K rpaduky GyHKIUH:

. 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, MPOBEAEHHON K rpaduky pyHKuun 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

. Hailimure yrinoBoit ko3¢ dunmeHT kacaTebHOU K rpaduKy G yHKIUU:
3 2 o
y =X~ —3X" + 5X —15 rouke ¢ abermecoii Xg = -1
MatepuansHas Touka aBmxercs mo 3akony x(t) = 3t® - 5t+ 4(m). Haiinure ckopocTs u

YCKOPEHUEC B MOMCHT BPEMCHHA 3 CCKYH/BI.

. CocraBbTe ypaBHEHHE KacaTeJIbHOM, MPOBEJACHHON K rpaduky GyHKIMH y = 6X* - 7X- 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 3aKkoHy X(t) = 2t% - 12t2+ 5(m). Haifaure ckopocTs 1

YCKOpEHUE B MOMEHT BPEMEHH 5 CEKYH/I.
. CocraBbTe ypaBHEHHE KacaTeIbHOW, IPOBEACHHOM K rpaduKy QyHKIUU y = 5x* -9x+11 B
TOYKE C abcuuccoi, paBHOM -3.

39




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

. Hailinure nanbosnpiiiee 1 HauMeHbIIee 3HaUeHUE (PYHKIIMU Ha OTPE3KeE:
f(x)=x*—2x*+3; [43]
Bapuant 4
. UccnenoBath GyHKINIO (TTOTHAS CXeMa) U IOCTPOUTD rpaduk.
y =3x* —4x°
. Haiinure HanbGonpiiee 1 HAaMMEHbIIIee 3HaUeHEe (QYHKIIMH Ha OTPE3KeE:

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

KontpoabsHnast 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 HCONPCACICHHBIC MHTCTPAJIbl:

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 OIIPEACIICHHBIC 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.

. Pemmte 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 norapudmudeckoe 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 nokazarensHoe 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_

. Pemmure HEepaBeHCTBO:
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

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

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

CkonpKUMHU CTIOCOOaMH MOKHO BBIOPATh 13 4() 4elloOBEK IBYX JETEraToB Ha KOHPEPEHIUIO?
B ypue 7 3enenbix u 13 kpacHbIx mapoB. Haliqure BepoATHOCTb TOTO, YTO B3SITHIA Hayrasn
1ap OKaKeTcs 3€JIEHOrO 1IBETa.

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

Brrancioure BI)I60pO'-IHOC cpeaHec, AUCIICPCUI0 U CPEAHCC KBAAPATUICCKOC OTKIIOHCHUE IJIA

BBIOOPKH:

X; 1 2 3 4 5 6

n; 1 1 3 4 11 5
Bapuant 2

Beruucnure:

) AP 6 CqAs

CkonpKUMHU crIocOOaMH MOXKHO pacCTaBUTh 7 KHUT HAa KHUKHOM MOJIKe?

B ypHe 12 xenteix u 18 3enensix mapos. Haliiute BEpOSITHOCTH TOTO, YTO B3STHIA HAYIa[
11ap OKa)keTcs 3€JIEHOTO 1IBETA.

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

Brruncioure BBI60pO‘-IHOC cpeaHee, JMCIICPpCUI0 U CPEAHEEC KBAAPATUICCKOC OTKIIOHCHUC JJIS

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 pa3iIMYHBIX TPEX3HAYHBIX YHCEJ MOXXHO cocTaBuTh U3 1mudp 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 BeiOupator 6 neraneii. Haitnu-
T€ BEPOSATHOCTb TOTO, YTO U3 ATUX 6 JeTanel 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 mwapos. Haiiaure BeposITHOCTh TOTO, UTO B3ATHIM HayraJ map
OKa)KETCsI CHHETO LIBETA.

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 BI)I60pO‘—IHOG Cpe€aHee, TUCIICPCUIO U CPEAHEC KBAPATUICCKOC OTKIIOHCHUEC 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 TPEYTOJIBHON MHpaMubl paBHO 10M, a CTOpOHA OCHOBAHUS

10m. Haitnure miomiaas O0OKOBOM MOBEPXHOCTH MUPAMUJIBI.

B npsamoyronsnom napamenenunenae ABCJA1B1C1/11 AB=2cm, BC=4cm, AA1=6¢cM.

HaiinuTe momaas moJIHON MOBEPXHOCTH JAHHOTO MapasuieseuIe/1a.

OceBbIM ce4eHrEeM IUIMHIPA SBISIETCS KBAaApaT co cTropoHoit 12cMm. Haliaure o6bem 1u-

JIMHJpA.

IInomazk cedeHus, MPOXOAAIIETO Yepe3 LIeHTp apa, paBHa 169 m2. Haiigure 06beM 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 MPHU3MBI.

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

Tnomtaas cedenHus, IPOXO/IAIIETr0 Yepe3 MEeHTp mapa, papHa 491 M. HaiiuTe miomans 1mo-

BCPXHOCTH IIapa.
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KontpoabsHasi padora Ne 9

Bapuant 3

ABCIIA1B1C1/11 - mpaBmibHas npusma. AB=9cm, AA1=12cm. Haiinure muiomaas 60KoBoi
MOBEPXHOCTU JAHHOM MPU3MBI.

Haitaure nomans NOJHONW MOBEPXHOCTH KOHYCA, OCEBBIM CEUEHUEM KOTOPOTO SIBIISIETCS
MPaBWIBHBIN TPEYTOJIBHUK CO CTOpOHOU 10M.

Haiinure 06beM IUIMHIpPA, TOTYYEHHOTO BpAIICHUEM IPSIMOYTOJIbHUKA 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 npaBUIILHON TPEYTOIBLHON MPU3MBI BEICOTOM 1371M U CTOPOHOM OCHOBAHUS
M.

[Inomank cedeHus, MPOXOAAMETO Yepe3 IIeHTp mapa, paBHa 1217 m2. Haiiure miomas

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

— —
I) CKaJsIpHOE MPOU3BE/IeHHE 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 IIpou3BeieHue BeKTopoB B u C.
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