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1. IIEJIA ¥ 3AJTAYH JUCIIUILIAHBI
2.
OCHOBH&H HeJab IpenoJgaBaHud MaTreMaTHKH H MaTCMaTUYECKUX METOOOB B 6PIOJIOI‘I¢IPI B
aKagEMIH:;

® IPHOOPETEHHE  HABHIKOB  HCIIONB30BAHMS  MATEMATHKH B npodeccroHanbHOM
JEeATETLHOCTH;

¢ HayqUTh CTYICHTOB aHAIM3HPOBATh IOCTABJIEHHBIE 32,14,

® BEIOHPATh METOM eI s U IPOBOIUTE AHATH3 NOIYYEHHBIX Pe3yNbTaToB;

® Da3BUTHE JIOTHYECKOIO MBIIUICHUS CTYACHTOB, 4YTO HA IIPaKTHKE IOMOXET MM
AHATH3MPOBATE TEKYNIYIO CHTYalHUIO, HOPOTHO3HPOBaTh pPAasBHTHE AANBHEHIINX COGLITHH M
IPUHAMATD NPABHIIBHBIE PEIICHHAS,

* GopMHpOBaH¥E LENBHOTO HAYIHOTO MHPOBO33PEHHS], BKIIOYAIOMETO MATEMATUKy Kak
HEOTHEMJIEMYIO 9acCTh KYIBTYPBL.

JU1s NOCTHKEHHS IOCTABNEHHBIX LieTlell HeOOXO0MEMO PCIIUTH CICAYIONTHE 3aa9H:

H3y4CHIE OCHOBHBIX JIEMEHTOB MATEMATHIECKOTO aHAM3a, TU((epeRTHATEHEIX ypaBHe-
HUH, PAOB, TEOPHH BEPOATHOCTEH, 3aKOHOB pacIpe/ieeH s CITly4alHBIX BEIMYHH, IPUMEHCHHE
H3YYCHHBIX MATEMAaTHIECKUX METOAOB B IPOPECCUOHAIBHON NeSTeNbHOCTH.

2. IEPEYEHB IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUSI IO AACITH-
IVIMHE (MOZYJI¥0), COOTHECEHHBIX C ILIAHHPYEMBIMU PE3YJIbTATAMH
OCBOEHHA OBPA30BATEJBHO TIPOT'PAMMBI

B pesynsrate ocBOEHHS NMCHMILTMHEI 0GydYalommiics TOTOBHTCS K CHEAYIOUMM BHIAM
ACATEIbHOCTH, B COOTBETCTBUH ¢ 0OpazoBaTensHEM crarzaproM OLOC BO no HaNpaBICHHUIO
noarotosku 06.03.01 «buonorusy.

Buner npodeccronansroil gesTensHOCTH:

HAyYHO-HUCCIIENOBATEIBbCKAT,

OPraHU3alMOHHO-YIIPABICHYECKAS;

KOMHETCHHPIH Oﬁy'-laIOIIICI‘OCSI, (l)OpMpreMble B PE3yJbTaTe OCBOCHUA AMCIUILINHBI

V3yuenne MUCIMILIHHEL JOIKHO CHOPMHEDPOBATH CIIENYIOIINE KOMIIETCHIIHM:

A) YHnBepcajibHbIE KOMIETeHIMA (YK)

YK-1 Cnocoben ocyIecTBIaT: TOHCK, KPUTHYECKHH aHATA3 B CHHTES uHbOpMaIHy, IpU-
MEHATEL CHCTEMHBIA HOIXO/ JUIs PELIEHUS IIOCTABIEHHbIX 3a1a4:

YK-1.1 Aram3upyer 3ama4y, BELIEISs ee 6a30BhIe COCTABIIAIONIHE,

YK-1.2 Onpenenser, untepnperupyer u pamxHpyeT uH(popMmalo, TpeGyeMyro 11 petire-
HUA [IOCTABJICHHOM 3a1a4u.

YK-1.3 OcymecTpnster nouck HHGOpPMALMH s PEINEHH IIOCTaBJIEHHOH 3a/aun 1Mo pas-
JTHYHBIM THIIAM 3aIIPOCOB.

YK-1.4 PaccMarpuBaer u mpeiaraer BO3MOMKHbIE BapHaHThI PEIICHHS IOCTABICHHON 3a-
Jlayu,

b) O6menpodeccnonanbubie KoMIeTEHIHI (OIIK)

OIIK-6 Crocoben HCIonb30Bath B MPodeCCHOHANBHOM NETENBHOCTH OCHOBHELE 3aKOHBI
H3HKH, XMMHH, HayK 0 3eMIle ¥ GHOTOTHH, IPHMEHSTH METOMIbI MATEMATHYECKOTO AHATH3A H MO-
ACITUPOBAHHS, TCOPETHICCKUX H IKCIIEPUMEHTABHBIX MCCIIe/IOBAHUMN, IPHOGPETATh HOBBIE MaTe-
MATHICCKUE M CCTECTBCHHOHAYYHBIC 3HAHMSI, UCTIONb3Ys COBPEMEHHbBIE 00PasOBaTelIbHbIE U HH-
(hopManHOHHEIE TEXHOTOTHH:

OIIK-6.1 Mcnome3yeT B 1podeccHONANBHOM /IeSTeEHOCTH OCHOBHEIE 3AKOHE] ¢bu3uKu, Xu-
MHH, HayK 0 3emile B OHoI0orNHn

OIIK-6.2 IlpuMeHseT METOAB MAaTEMAaTHYECKOTO aHATM3a H MOJIEIMPOBAHHS, TEOPETHYE-
CKHX M SKCIIEPHMEHTANBHBIX HCCIIEIOBAHME



OIIK-6.3 cnocoGen IpHOOpETaTh HOBEIE MaTeMATHUCCKHE I CCTECTBEHHOHAYYHBIC 3HAHUS,
HCTIONB3Yst COBPEMEHHEIE 00pa3oBaTe/IbHEIE | HH(}OPMAIMOHHEIE TEXHOTOTHH

B) Ipodeccnonanbunie kompoerennun (1K)

ITIK-1 cnooco6en SKCIUTyaTHPOBATh COBPEMEHHYIO annaparypy H o0OpyIOBaHHE IUist
BEIIOTHEHHS HAYYHO-HCCIIE0BATENBCKHIX TIOEBEIX H n1abopaTOPHEIX GHOIOTHYECKHX pabort (I1K-
):

ITIK-1.1 Ilpumenser B cpoeii ACATEILHOCTA aHATHTAYECKOE 1abopaTopHOe obopynosanmue;
CPEACTBA BEIMUCIHTENBHOM TEXHUKH, KOMMYHHKANHH 1 CBSI3H;

IIK-1.2 TIpoBozmut nabopaTopHEIe MCCIICNIOBAHNAS, 3aMEphl, AHAIM3Bl OTOGPAHHBIX
IPUPOIHBIX  00pasuoB; paboTaTh Ha AHATHTHYECKOM naboparopHoM  06OpyZOBaHEM:;
HCIONB30BaTh  aBTOMATH3UPOBAHHEIE  CHCTEMEL KOHTPOJII ~ 3KONIOTHYECKOTO  COCTOSHHS
TEPPUTOPHIA.

IIK-7 cnocoben wmcmons3oBars OCHOBHBIC TEXHHYECKHE CpeJiCTBA IIOMCKa Hay4YHO-
bronormyeckoii mudopmary, YHHBEPCAIILHBIC NaKEThI IPHKIIAHBIX KOMITBIOTEPHBIX IIpOrpamMm,
CO3M1aBaTh 0asbl SKCHEPHMEHTANBHEIX GHONOIHYCCKHX JaHHBIX, paboTarte ¢ GHOMOTHYECKOR
uHpopMaImel B IMoGaabHEX KOMITEIOTEPHBIX CETAX:

IIK-7.1 TIpoBomut IEPBHYHEIH MOHCK HHGOPMAIMM IO 3amaHHOMN TeMaTuke (B T.4., ¢
HCII0/Ib30BaHHEM OTKPHITHIX 0a3 NaHHBIX)

IIK-7.2 Hcnomesyer B croeit ACATENLHOCTH  YHMBEPCANBHBIE NAKETH HPHKIANHBIX
KOMIIBIOTEPHEIX HPOTrpaMM

I1K-7.3 Co3snaer 6a3er IKCICPHMEHTAIBHBIX OHONIOTHYECKAX NAHHBIX

3. MECTO JUCIIMILTUHBI B CTPYKTYPE o110

HJuctummna B1.0.06 «Maremaruka u MateMaTHgeckue METOIbI B OHOIOTHHY» SBIISETCS
JHUCITUILIMHON OCHOBHOH 4acTH y4eOHOro nnana HanpasieHus noarotosku 06.03.01 — Buonorus,
npoduns Broskonorus,

OcBanBaerca B 1 u 2 ceMecTpe.

Ilpu m3ydeHMH muCHUILIHHED «MarteMaTika u MaremaTHYecKye METONBEI B OHOJIOTHH)
HCTIONIB3YIOTCS 3HAHUS M HABBIKH, TIONTYYEeHHEIE CTYACHTaMU IIPH OCBOCHUH TaKHX JHCIHILIHH, KaK
MareMarHKa, alredpa ¥ reoMeTpHs IIKOJILHOTO Kypca, 6otanuka. Taxoke qucnumimna 6uo¢usrka,
(usnka Guonoruueckux crcreM,

4. OFBEM JTUCHUTLINHBI «MATEMATHUKA 1 MATEMATUYECKHE METO/bI B

BUOJIOrvn»

’7 . Bcero Cemectprr
Bun y4e6Hoit paboter 4ACOR s 3
AyauTopHbIe 3aHITHS (Bcero) 180 108 72
B Tom gucre:

Jlexuyy u uHTEpaKTHBHEIE (hopmer 32 16 16

lIpakTudeckue 3aHATHS, B TOM THCITe: 50 34 16

NIAPKTHYECKas IOATOTOBKA - - -

CamocrosTensnas pabora 98 58 40

Bux npomexyrounoit arrecramnuu 3a9éT 3K3aMeH
| O6mas TpynoémMkocTs 9aChl/3a9ETHEIE eruuunsl | 180/5 108/3 72/2
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6. IIEPEYEHH YYEBHO-METOAHYECKOIO OBECHEYEHUA NI
CAMOCTOSTEJILHOI PABOTBI OBYYAIOIIUXCS 11O AUCIIAILIMHE

6.1. Meroauueckne YKa3aHuA QI caMOCTOSTENbLHOM padoThI

1. V4aeGHO-MeTomMIecKoe mocobue mno OPTaHH3AIME CAMOCTOSTEILHOL paboter
CTYACHTOB 110 HANPABNECHUSM HOATOTOBKH, peamusyembiv B CIIGIABM [DnekTponnsit pecype] /
A.A. Cyxunus [a n1p.]; CTIGTABM — CII6.: Uzn-Bo CIT6GTABM, 2018. — 67 ¢. — Pexxum nocryna:
mps://ebs.snbguvm.ru/MarcWebZ/Download.asp?tvpe=2&ﬁlename=MaTeMaTI/IKa%20(BGDHa%
202017).pdf&reserved=MaTeMamKa%2O{'BGpna%202Oﬂ) (nata o6pamenmus: 29.08.25)

2. 1. Bricas Maremaruka - y4ebHOe nocobue s CTYNEHTOB 1 Kypca (akymsreTon
GHO3KOJIOruH, BOMHBIX Oropecypcos u dKBaKy/IBTyDEl, BETCPUHAPHO-CAHUTAPHOM SKCIIEPTH3HI /
cocr.: M. K. Hrommmckas, E. M. CmupnoBa; CIIGTABM. - Canxr-IletepGypr : Hsp-o
CII6I'ABM, 2018. - 87 c. Pexxum JOCTyHa:
https://ebs.spbuuvm.ru/MarcWeb2/Download.aso‘?t\'pe=2&ﬁlename=Bmcm%20MaT 2018.pdf&
reserved=Bercm%20mar 2018 (nara oGparmenus: 29.08.25)

7. IEPEYEHB OCHOBHOI1 U IOIIOTHUTE L HOIA JIATEPATYPEI,
HEOBXOXHUMOM /IS OCBOEHMS JUCIUILIAHEL

4).0CHOBHAN JIITEpaTypa:

L. Camapckuii A.A. MaremaTiueckoe Moxenmuposanue. Vinen. Merosr. IMpumeprr /
A.A.Camapckuit, A.JT.Muxaitios, — M.: ®USMATIINT, 2015. - 316 c.

2. Beeaenne B matemaruueckoe MozempoBanme: YuebHoe nocobme /[lox pexn.
I1.B.Tpycosa. -M.: Jloroc,2014 .440c.

3. Maxapopa H.A. OcHoBHBIe 5Tams Moznenuposanust. — CI16: ITurep, 2016.

4. I'mypman B.E. Teopus BCPOATHOCTEH H MAaTEMAaTHYECKAS CTATHCTHKA: y4ebHoe no-

cobue / B.E. T MypmaH. — 12-e usp., nepepad. - M., Bricimag obpasoBanue, KOpaiit-at, 2016. —
400c.

0) nomonuTeNLHAR JiMTepaTypa:

1. Cmut/[x.H. Monenu B skonoruu. M.: U3z-o Mup, 1976. — 182c.

2. Kynpsienes B.A., Kpatxuit KYpC BEICIIeH MaTeMaTHKu: yueb.mocobue / B.A. Kyn-
psBues, b.I1. Temunosuy. - M. ACT,, 2008. - 654c.

8. IEPEYEHB PECYPCOB I/IH(I)OPMAI.II/IOHHO-TEJIEKOMMYHI/IKAIIHOHHOﬁ
CETU «MHTEPHET», HEOBXOTHUMBIX JIJIsI OCBOEHUS AACHUATLINHBI

JU11 IOArOTOBKY K TeKIMOHHEM U TIPAKTHIECKUM 3aHATHAM H BBIIONHEHUS CAMOCTOSTE LHOMN
PabOTEI CTYXEHTE MOTYT HCIIONB30BATE crepyromue HuTepHeT-pecypchr:

1. https:/meduniver.com — Memumuackuit HH()OPMAIMOHHEIA CalT,

2. https://www.twirpx.com — Bce IS CTyOCHTa

INEKTPOHHO-0HG IO TeTHbIE CHCTEMBI:

9BC «CIIBI'YBM>»

OBC «KoHCymBTanT cTyvienTay

CrnpaBouHO-IIpaBoBas crcTeMa «Koncviprantl Imrocy

YHuBEpcHTETCKAS uH(OpPMalHOHHAY crucTeMa «POCCHI»

IlomaorekcroBas 6asa nanmpx POLPRED.COM

Hayunas snekrponnas 6u6miorexa ELIBRARY.RU

Poccuiickas nayunas Cerp

OIEeKTPOHHO-OUBIHOTEHAS cucrema IQlib

Basa naHupx MesxvaapomEex HH/ICKCOB HAYYHOro LinTHpoBanusg WebofScience

LRXNANBE W=




10. IonroTEKCTORAY MEXIMCIMIUINHADHAsS 6a3a NaHHBIX Mo CENIbCKOXO3SAMCTBEHHEIM 1

OKOJIOTHIECKUM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL
SCIENCE DATABASE

11. OnexTponusie KHury H3parenseTsa «IIpocmexr Haykmy http://prospektnauki.ru/ebooks/
12. Konnexims «Cemsckoe  xo3siicTso, Berepuuapmsy u3narenecTBa  «Ksampoy

http://Www.iQrbookshop.ru/S 86.html

9. METOAUYECKHUE YKA3AHUSA IS OBYYAIOUIUXCSI
ITO OCBOEHHIO AUCITUTIIIMHEL

Meromuueckue PCKOMCHAAME 1N CTYmeHTOB ~ 570 KOMIUIEKC pexkoMeHzammii u
Pa3bACHEHUH, TO3BOIIAIONHX CTYACHTY ONTHMAIBHELIM 06pa3oM opranusopars IIPOLIECC H3YIEHHS
JAaHHOH MMCIMIITHHEL
Conepxanne METONMIECKIX PEKOMEH AN, KaK NIPAaBUIIO, MOKET BKJIFOYATH:

* CoBeTH 110 IUIAHUPOBAHUIO M OpraHH3aINK BPECMEHH, HEOOXOMMMOro Ha H3YUJeHHe

TUCIIHIUTHHED.

YTpeHHee Bpems sBseTcs CaMBIM IJIOAOTBOPHBIM VIS y4e6HOM pabors (¢ 8-14 4acoB),
3areM mocneoGesieHHoe Bpems (c16-19 gacom) u BeuepHee Bpems (¢ 20-24 yacoB). Camprit
TPYAHBI MaTepuan PEKOMEHIYETCA K H3YYEHHIO B Haga e KaXI0ro BpeMEHHOT0 HHTEpBaa moce
oTapxa. Yepes 1.5 waca PaboTEI HeobxomuM nepeprs (10-15 munyrt), uepe3 4 yaca paboTsl
TIEPEPLIB NOIDKCH COCTaBIATH 1 wac. YacTwio HAYYHOH OpraHM3auuy Tpyna sBisercs OBJIaJICHHE
TEXHUKOH YMCTBEHHOTO Tpyza. B HOPME CTYAEHT NOIDKEH YAENATh YYEHHIO OKOJIO 10 qacos B nensp
(6 9acoB B By3e, 4 yaca — JoMa).

* PexoMenganuu no paboTe Hax NeKIHOHHBIM MaTepHanoM

IIpu monrorosxe x nexruu CTYAEHTY PEKOMEHAYETCS:

1) mpocMotpers 3ammcn NPENIECTBYIOMIEH TEKIIMA B BOCCTAHOBUTE B NaMATH paHee u3y-
YCHHEIH MaTepua,

2) monesHo TIPOCMOTPETE U IIPEeICTOSII i Marepuan Oyaymeit nexnumu;

3) ecnu 3amana camocTosTenbHAs IIpopaboTKa OTHENBEHEIX bparmenToB Tempr IIPOILIOH
JICKIIUH, TO €€ HaJI0 BLITONHHUTE He OTKJIaJIBIBAas,;

4) ncuxonormaecku HacCTPOWTECA Ha JIEKIHIO,

Ota pabora BKmoYaer 182 OCHOBHEIX dTalla: KOHCIIEKTHPOBAHHE JICKUHH ¥ HOCTe Iy omyio
PaboTy Hax TeKUHOHHEM MarepHajomM,

Hox xoHcnexTHpoBaHmEM ITOIpa3syMeBalOT COCTABIICHUE KOHCIIEKTa, T.e. KPaTKOTO IHCH-
MEHHOTO U3JIOXKEHHUS COAEPKAHHUS YeTO-TH60 (yetHoro BeICTYMNIEHMS — PeuH, JeKUHH, TOKIana U
T.II. WK IINCBMEHHOT'O UCTOYHIKS — AOKYMCHTR, CTATbH, KHUIH M T.II.).

Mertonuka paGorsr UPH KOHCIEKTHPOBAHHH YCTHBIX BBICTYINICHHH 3HAYHTENHHO OTIIHYG-
C€ICA OT METONUKH PaGoTHI Ipy KOHCIICKTHPOBAHAH MHCHMEHHBIX HCTOYHHKOR,

Koncnextupys nucpmennsie UCTOYHNKH, CTYICHT MMEET BO3IMOKHOCTE HEOJJHOKPATHO
IIPOYTMTATh HYKHBIH OTPHIBOK TEKCTa, OPa3MBICIUTh Hal HUM, BELICITHTS OCHOBHEIE MBIC/IH aB-

INICKCA YKa3aHHBIX BLINIC pa60T HOJDKCH OTKJIaAbIBATE Ha APYTroe Bpems, CTPEMICH UCTIONB30BATD
KaxIayro MHHYTY Ha 3alucCh JICKITUH, a He Ha ce OCMEICIIEHHE — 9 3TOr0 YK€ He ocTacTcs Bpe-
MCHH. HO3TOMy IIpHu KOHCHeKTHpOBaHHH JICKOU N PCKOMeHAayeTCs Ha Kaxnoi CTPaHHUIIE OTHCIATD
11011 a1 MOCTIEAYIONIUX 3ammuceli B JAOIIOJTHEHYUE K KOHCIICKTY.

3amucas JICKITHIO HJIM COCTABMB ee KOHCHEKT, HE CIIEOYET OCTABJIAThH pa60Ty Hax ICKIuoH-



HaHud 1 PECKOMeEHOanmmm.

g kaxnoi JICKITNH, IPAKTHIECKOro 3aHATHS U 1n1abopaTopHOit paGoTE IIPUBOIATCS HO-
MEp, TeMa, IEpeYeHb PaccMaTPHBACMBIX BOIIPOCOB, 00b€M B YacaX W CCEUIKM Ha PEKOMEHIyeMy0

HOM CHTYaIlM¥ u T. .
* Pexomennammum no moarorosxe x TPaKTHYECKUM 3aHATHAM
IlpakTuueckue (cemuHapckue) sansTHS COCTABIAIOT BaXKHYIO 9aCTh IPODECCHOHAIBHOMN
TIOArOTOBKA CcTyAeHTOB. OCHOBHAs Ieis NMPOBENICHMS NPAKTHUECKHX (ceMMHApCKUX) 3aHsTHIE -
$opmupoBanue y CTYACHTOB aHAMTHYIECKOIO, TBOPYECKOT0 MBIIUICHHA MyTeM NPHOGpETeHus
TIPAKTHYECKNX HAaBBIKOB. Tak e mpakTHYeckme SaHATHS IIPOBORATCS C LENBIO YIITy6IeH T | 3a-

110 3aTaHHOH TeMe.

Ilpu moxrororke k TIIPAKTAYIECKOMY 3aHSATHIO CTyAEHTY PEKOMCHIYETCS IPHIEPKHBATECS
CIEIYIOIIETO AIrOpUTMa;

1) o3makoMuTCS ¢ mmarOoM TPENCTOSAIETO 3aHATHS,

2) mpopaborats JHTEPATyPHBIE HCTOYHUKH, KOTOPHIE GBUIH DPEKOMEH/IOBaHEI M O3HAKO-
MHUTBCS C BBOAHBIMY 3aMEYaHUAME K COOTBETCTBYIOIIUM pasieiiaM.

OcHoa B 3ananuy - TIPUMED, KOTOPBIH pasbupaeTes ¢ Ho3hImii TEOPHH, pa3sBUTOM B nexnun. Kak
TIpaBUTI0, OCHOBHOE BHHMAHHE YIelseTcs ¢opmuposanuzo KOHKPETHBIX YMEHHH, HABEIKOB, YTO K
OTIPENCNIAET COAEPKAHUE NESTENbHOCTH CTYACHTOB - peleHHe 3amad, nabopaTopHEle paBoTE,
YTOUHCHUE KaTeropuii M IOHSTH HayKw, ABJLIONMXCSA MPENTIOCEUIKOM IPABMIIBHOTO MBIIIEHHS
1 peun.

IlpaxTrueckue (ceMuHapckye) 3aHITHS BHIIONHAIOT CIICMTYIOIIHE 3a[A9H;

- CTEMYIIPYIOT PETYISPHOE H3yYeHHe PCKOMCH/TyeMO INTEPATYPEL, 4 TAKKE BHEMATETE-
HOC OTHOIICHHE K JIEKUHOHHOMY KypCy;

- 3AKPEIUISIOT 3HAHMUS, IOy dEHHEIE B IIpoLiecce JICKITMOHHOTO O0YYCHHS M CAMOCTOSTE b~
Holi paboThI Hag JMTEPaTypOif;

- PACIHPIOT 00BEM IPOQeECCHOHANEHO 3HATUMELX SHaHWH, YMEHHH, HaBHIKOB;

- IO3BOIAIOT [IPOBEPHTE NPABHIBHOCTE paHee HONYYCHHBIX 3HAHMI,

- IIDHBHBAIOT HABBIKH CAMOCTOSTEHLHOTO MBIIIEHUS, YCTHOTO BBICTYIICHNUS,

- CIOCOOCTBYIOT CBOGO/IHOMY ONCPHPOBAHHIO TEPMHHONOTHE!;

- IPEIOCTABIIIOT [IPENOABATEIIO BO3MOKHOCTE CHCTEMATHIECKH KOHTPOIMPOBATH Ypo-
BEHE CaMOCTOATENBHOM pabOTH CTYHEHTOB.

Meronnueckue yxazamus x TIPAKTHYECKUM (CEMHHAPCKAM) 3aHSTHIM o TUCLUIIHHE
AOIDKHEI OBITH OPHEHTHPOBAHEI Ha COBPEMCHHBIE yCIIOBUS XO3SHCTBOBAHHS, ASUCTBYIOIME HOp-

® Pexomennmanuu mo paborte ¢ JHTEPATYPO.



YMCTBEHHBIX CIOCOGHOCTEH, mamsITy, YMCHUIO MBICTHTB, M3/araTh U IOATBEPKIATh CBOH THITO0-
Te3rr 1 naeu. Kpome Toro, pasBusarorcs Hasgmg HayTHO-HCCIIeIOBATENECKOM paboTEl, HeoGXo-
AMMEIC B TankHeHmelH mpodeccuonansolt NEATEHHOCTH.

Ipacrynas x msyuenmo JHTEPATYPEI 110 TeMe, HEOOXOMMMO COCTABIISTE KOHCIIEKTHI, BBI-
TIHCKH, 3aMeTkU. KoHcnektnpoBaTs B 06s3aTenbEoM TIOPAJIKE CIIENYeT TPy B! TEOPETHKOB, KOTO-

KpeTHoMy Bonpocy. Eciu B pa6ore, naske B Tom e ab3aue unmu dpase, conepxarcs €Ile CY)XIeHAs
M (BaKTsI 10 apyromy BOIIPOCY, TO HX CIIEAYET BELITUCHIBATE HA OTAEIBHYIO KapTouky. Mamnosxe-
HUE JIOIDKHO OBITh CXKATBIM, TOYHEIM, 63 CYOBEKTHBHBIX oneHok. Ha 000pOTHO# cTopoHe Kap-
TOHUKH MOXHO JIeNIaTh COGCTBEHHEIE 3aMETKH O AaHHOM KHHT'€ WM CTaThe, ee COIICPXKaHHH, CTPYK-
TYPE, O TOM, Ha KaKUX HCTOYHMKAX OHA HAIIHCAHA 1 mp.
* Pa3wsacHenns no TI0BOXY paboThl ¢ KOHTPOIBHO-TECTOBBIMH MarepHanamu mo Kypcy,
PCKOMEHIANNH 11O BBLIONHEHHUIO MOMAIIHHX 3a/{AHHMii.
Tectuposarne - sr0 TIPOBEPKA, KOTOpast HO3BOJIET ONPEIETHTD: COOTBETCTBYET JH
PCAIBHOC NOBEJICHHE NPOTpPaMMEI OXXHUIAEMOMY, BBHINIONHHB CIEMUAHHO I07100panHEkIi HaGop

11. IEPEYEHB UH®OPMAIIMOHHBIX TEXHOJIOT'UMA, UCIIOJIb3YEMBIX
IIPU OCYIIECTBJIEHHA OBPA3OBATEJILHOI'O ITPOIIECCA
11.1 Madopmanuonnnre TeXHOJOTHH

B yuebrOM nponecce N0 JUCIHUILIHHE NPENYCMOTPEHO HCIIONB30BAHMIE HH()OPMALIOHHEIX
TEXHOJIOTHIA:
* BCACHUE NPAKTUYCCKUX 3aHATHIL C HUCTIONB30BaHAEM MyIIETHME/IHA,
* HUHTEPaKTHBHBIE TEXHOJIOTHH (mposenenue AUATIOTOB, KOJUICKTUBHOE O6CY:XaeHHe
PA3TIMYHBIX TIOXONOB K PEIIEHHIO TOM HIIH HHOL y4e6HO-npodeccHoHaNBHOM 3a0a4n);



* B3aUMOACHCTBHE ¢ 06yYaromMucs mocp
* CoBMecTHas paGota B Dj

CACTBOM 3JIEKTPOHHOM IIOYTEL,
CKTPOHHOH  MH(OPMAHOHHO-06Pa30BATELHOK cpene

CII6I'YBM: hltgs://lk.sgbgavm.ruflouin/index.phg

Ilepedyens aunenzmonnoro g cBoGOx

11.2. Mporpammuoe obecreueHue

HO pacnpochaﬂﬂeMor 0 IPOrpaMMHOIo

obecnevuenus, B ToM qncye OT€IECTBEHHOIO POH3BOACTBA
Ne Haszpaune PEKOMEHIYEMBIX 110 pa3fienaM | Junensns
o /;1 TEeMaM IIPOrPaMMBI TEXHHYECKHX U
KOMIIBIOTEPHBIX CPENCTB 06yYeHHs
1 MS PowerPoint 67580828
2 LibreOffice cBoboanoe ITO
3 OC Anbr O6pazosanme 8 AA0.0022.00
4 ABUC "MAPK-SQL" 02102014155
5 MS Windows 10 67580828
6 Cucrema KoncynsrantITmoc 503/KJ1
7 Android OC cBobonHOE 110

12. MATEPUAJILHO-TE
OCYUIECTBJIEHUS OBPA3

XHHYECKAS BA3A, HEOBXOJIUMAS JUIS
OBATEJILHOI'Q ITPOITECCA 11O AUCIHUATLINHE

HaumenoBanue
AMCIUTLTHHBI
(mony.s),
IPaKTHK B co-
OTBETCTBHH ¢
Y4eOHBIM mJIa-
HOM

HaumenoBanue cnienuansnbix mo-
MEMEHHI H NoMemenmii g ca-
MOCTOATENLHOM paGoThI

OcHamennocrts CIIENUANLHEIX I10-
MeIeHnil 1 moMemenuii JJIfL caMo-
CTOATEILHOH paGoThI

Marematnka n
MaTeMaTude-
CKHE METOIBI B
OHoornm

137 (196084, r. Cauxr-Iletep6ypr,
yn. UepHUrosckas, nom 5) VueGnas
AyRUTODHSA 1) IPOBENCHUA 3AHITHI
CEMHHAPCKOTO THINA, IPYNNOBHIX H
HHIMBUAYATBHBIX KOHCYIBTALUIA, Te-
KYIIETO KOHTPOJIA ¥ IPOMEXKYTOUHOM
aTTecTanuy

Creyuanuzupoeannas Mmebenn.:
UapThl, CTYNbs, TabypeTsl, ydeGHas
JOCKa.

Haznaoneie nocobus u yuebnvle ma-
Mepuanel. IAKaTHI [0 pa3fenam.

138 (196084, r. Canxr-Tlerep6ypr,
yn. YepHurosckas, mom 5) Vuebnas
ayTUTOPHS It IPOBENCHHS 3aHITHIL
CCMHHAPCKOTO THIIA, TPYNIOBBIX K
HHIMBUAYAILHBIX KOHCYJIBTAIMIA, Te-
KYIIETo KOHTPOJIsS ¥ IPOMEXKYTOYHON
aTTecTalun

Crneyuanuzupoeannas Mebens:
HapTel, CTynks, TabypeTs, y4eOHas
JOcKa.

Haznaouvie nocobus u yuebnvie ma-
mepuqnel. NNAKaTHl 10 pazenam
Obopydosanue: IIEPCOHANIBHEIE KOM-
IBIOTEPHI

206 Bombmoi umTANBHLLH 3ai
(196084, r. Canxr-Iletep6ypr, VIL
YepHHTOBCKAS, 10M 5) Ilomemenue
AJIL CAaMOCTOATENBHON PaboTEI

Creyuanusuposannas Mmebenn:
CTOJIBL, CTYIIBS

Texnuueckue cpedcmea obyyenua:
KOMIIBIOTEPBI ¢ MOAKTIOYCHUEM K

CCTH «I/IHTepHCT)) H JOOCTYIIOM B




L

214 Mansiit 9uTaneHeL sa1 (196084,

I. Canxr-Ilerep6ypr, yi. YepHuros-
CKast, oM 5) ITomemenne nus camo-
CTOATENBHOM paboTHI

SNICKTPOHHYI0 HMHPOPMaIHOHHO-06- |
PasoBaTeNbHYIO Cpeny
Creyuanusuposannas
CTOJIEL, CTYJIbd
Texnuueckue cpedcmea obyyenus:
KOMIBIOTEPE € IOAKIIOYCHHEM K
cetu «MHTepHET» ® moctymom B
SNICKTPOHHYIO HMHGbOPMAIHOHHO-06-
Pa3oBaTeNBLHYIO Cpeny

Mebenw:

324 Otnen HHOOPMAIMOHHEIX Tex-
Hojormit (196084, r. Canxr-Tletep-
Oypr, yi. Yeprurosckas, nom 5) To-
MCIICHUE 1Sl XpaHEeHHs | IO HIIaK-
THIECKOTO 00CITyXUBaHUS yIeGHOTO
obopynosanus

Boxc Ne 3 Cronspuas MacTepckas
(196084, r. Canxr-ITetep6ypr, VI
YepHurosckas, nom 5)

Homemenne ana xpanenns u podu-
JIAKTAYIECKOrO OOCIIYXHBAHHS Yie6-

HOro 060pynoBaHus

Creyuanuzuposannas Mebens.
CTOJIBI, CTYJIbS, CITCIHAIILHBIN HHBEH-
Tapb, MaTepHaNbl U 3allacHEIE 9acTH
IS IPOQHIAKTHYECKOro o6cmyxu-
BaHUS TCXHAYECKHX CPEACTB 06yue-
HHSA

Creyuanusupoeannas Mebenw:
CTOJIBL, CTYJIBS, CHeIHABHbIN HHBEH-
Taphb, MaTepHaibl JNs HPoQHIAKTH-
YCCKOr0 00CITYKHBAHHUS CIIMAIIR-

Ipunosxenwue 1 ua 44 1.

Pabouyro nporpammy cocrasm:

KaHﬂHﬂaTXHMHQBCKKXHaYK

JAOLICHT

POBaHHOM Mebenn

f(:,ﬂr A.H. Baprunes
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Munucrepcrro cemnckoro xo3smcTBa Poccniickoii Denepanun
QJIPHO€ TOCYTapCTBEHHOE GIOMKETHOE obpasoBarensHoe YUpexXneHune
BBICIIIEr0 06pa3oBaHus
«CaHKT—HeTepﬁyprcxnﬁ TOCYIapCTBEHHbIN YHUBEPCHTET BETEPHHAPHOMI
MEIHLIVHED)

Denep

Kadenpa ueopranuyeckoii XHMHM H OHOpHM3NKN
DOHJ OIIEHOYHBIX CPEACTB
TEKyINero KOHTPOIs/ IPOMEXKyTOUHO aTTecTaluy ofyyaromuxcs npu
ocsoenun OITOII BO, peamsywoueis ®PI'OC BO
IO IUCLIUTLINHE

MATEMATHKA U MATEMATHYECKHE METO/bI B FUOJIOI N
YPpOoBeHs BEIcIIErO o6pazoBanus
BAKAJIABPUAT
Hanpagsnenne noaroroeku 06.03.01 BuoJiorus
IIpouis Buoskonorns
Ounas popma 06yuenus

I'on Havana noarorosky - 2025

Canxr-Tletep6ypr
2025 r.



1. HACIIOPT POHJIA OLHEHOYHBIX CPEACTB

Tabauna 1

D®opmMupyeMbIe Konrpoaupyemere i —l
KOMIIeTeHI M Paspensl (Tembr) Oueroumoe
CPEACTBO
JAncuunmamang
YK-1 Cnoco6en OCYmECTBIATh IOMCK, | JIMHeliHasg TecThr
KPUTHYCCKMH aHaMu3 wu CHHTE3 HHCI)OpMaI.II/II/I, anrebpa
IPUMCHATL CHCTEMHBIN HOmXOm g peIieHus | AHATHTHYECKas TecTar
TIOCTABIIEHHBIX 3a/1aY: | TFeoMeTpus
YK-1.1 AHamuzupyer 3anady, Betenss ee | Juddepenuuanpaoe Tectsr
6a30BEIe cocTarmsTIOmME, HCYHCJICHHE
VK-1.2 Onpenenser, HHTEpHpeTHpYeT 1 | MuTerpanmsnoe Tectar
pamxupyer  mrbOpManmro, TpeOyeMylo 11 | mcumcieHme
DCIICHUS NOCTaBIEHHOM 3313y, OOBIKHOREHHEIE
YK-1.3 Ocymectenger momck HH(pOpMamH b depennmansupie Tectn
AJIA PEINEHHS HOCTAaBIEHHOMH 3a1a49M 1o Pa3IMYIHBIM | ypaBRHEHMS
THITaM 3aIIpoCoB. Psner TecTr
YK-14  Paccmarpueaer u Tipeanaraet | Teopus BeposTHOCTEH Tecrrr




BO3MOXHEIE BapHaHTE] PCUICHHA MOCTaBIEHHOL}
3a1ayu,

OIIK-6 Cooco6en HCIIOJIB30BaTh B
upodecCHOHAIBHOI] ACATENBHOCTH  OCHOBHEIE
3aKOHEI QU3HKH, XHMMH, HayK 0 3eMJIe | 6uomoruy,
OPUMEHSTh METOIBI MaTeMaTHYeCKOr0 aHaIM3a u
MOJIEJIMPOBaHUS, TEOPETHYECKHX H
SKCICPHUMEHTANBHBIX HCCIenoBanui, npuobperars
HOBBIE MareMaTHYeCKHE ¥ €CTECTBEHHOHAYYHEIE

3HaHUS, HCTIONB3ys COBpEMEHHBIE
oOpa3oBarensube H HH(pOPManHOHHbIE
TEXHOJIOTHH:

OIIK-6.1 HUcnonssyer B npodeccHoHaNEHOMH
ACATENBEHOCTH OCHOBHEIE 3aKOHE] busuku, xumuy,
Hayx o 3emne 1 6HONIOrHT

OIIK-6.2 Ipumenser METOEI
MareMaTHYecKoro aHanmsa u MOJIETMPOBAHHS,
TEOPETHYECKUX H 9KCTIEPHMEHTAIBHBIX
HCCIIEN0BaHUit

OIlK-6.3 cmocoben IpHobpeTath HOBBIE
MareMaTudecKkue u €CTCCTBEHHOHAYYHEIE 3HAHWMS,
HCIOMIE3YS.  COBPEMEHHbBIE  0Gpa30BATENLHEe u
HH()OPMALHOHHEIC TEXHOIOHH

IIK-1 crocobeH 9KCILTyaTHPOBATh
COBPEMEHHYIO ammaparypy u obopynosarme mus
BRIIONHEHHSA HayYHO-HCCITe0BATENbCKIX TIOJIEBRIX
H Ta0OPaTOPHEIX GHOTOTHYeCKHX pabor (TIK-1):

IIK-1.1 IIpumenser B croeit JAEATCIBHOCTH
dHAITHIECKOe  maboparopHoe o6opynoBanmue;

cpencTaa BEIMHCITHTENEHOM TEXHHUKH,
KOMMYHHKAIIH U CBS3H;

IK-1.2 IIpoBomur naboparopHere
HCCICNOBaHMs, 3aMephl, AaHAH3LL 0TOOpaHHEIX
IIPUPOSTHEIX 00pasios; paborars . Ha

AHAIITHYECKOM  1abopatopHoM o6opynoBanuy;
HCIONIB30BATh  aBTOMATH3HPOBAHHELE CHCTEMBI
KOHTPOIIA 3KOIOTHYECKOTO COCTOSHHUS TEPPUTOPHIA.

IK-7 cnoco6en HCIIONB30BAThH OCHOBHBIC
TCXHHYECKHE cpencTBa IIOMCKA Hay4HO-
Guosnorugeckoii HHbOpManHH, YHHBEpCallbHEIC
NAKEThl MPHKIIAIHEBIX KOMIBIOTEPHBIX IpOrpamm,
CO3/1aBare 6a3kr SKCHEePHUMEHTAJIBHBIX
buonormaeckux JIaHHEIX, pabotars c
Guonoruyeckoi HHpoOpManueit B r106amBHEIX
KOMIOBIOTEPHBIX CETAX:

IIK-7.1  TIposomur IEPBHYHBIA  [OMCK
HHGOpMalHH 1o 3amaHHOK TeMaruke (B T.4., ¢
HCIIOTB30BAHHEM OTKPEITHIX 6a3 JAHHBIX)

IK-7.2 Hcnonesyer B cpoeit NEATSIEHOCTH
YHHUBEpCallbHEIE [IAKETHI IPHKIANHBIX
KOMIbIOTEPHBIX IIPOTpamMm

IIK-7.3 Cozmaer 6azn: 9KCIIEPAMEHTAIBHELX
OHonOrMYecKuX NaHHEIX

HuckperHele cinyyatinse
BEITHYHHE]

Tecrsr




Ilpumepnsiii nepevens OLICHOYHBIX CpPEJCTB

Ta6auna 2

Hanmenopanue Kparkas xapaxrepuctuxa onernosmoro

OILICHOYHOIO
CpencTsa

cpeacrTra

Tecr

Ilpencrasnenue |
OLIEHOYHOTO
CpeacTsa B ¢hoHze

Cucrema CTaHJapTH3UPOBAHHEIX
3allaHMid, TO3BOJIAIOmAs
aBTOMAaTH3HPOBATh IPOLEAYPY
MSMEPCHHUS YPORHS 3HAHHI H YMeHmit

ofy4aromerocs

®oHnJ TecTOBBIX
3agaHui
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3. IIEPEYEHBb KOHTPOJILHBIX SATAHUIA M UHBIX MATEPHAJIOB,
HEOBXOIAUMBIX JJISI OEHKH 3HAHWUW, YMEHUWI, HABBIKOB 1 OIBITA
AEATEJBHOCTH

3.1. THunosBkle 3agaHMs s TEKYIErO KOHTPOJIsI YCIIEBAEMOCTH

3.1.1. Boupocs nis TecToB
Tecte! ns onenxw kommetenmuy:
YK-1 Cnocoben ocymecTrusrs TIOHCK, KpPUTHYECKHH aHAIIU3 ¥ CHHTE3 HH(OPMALINH,
NPUMEHATE CUCTEMHBIA IIOJXOL [ PEINEHHS IIOCTARIEHHEIX 3a/1a4;
YK-1.1 Aranusupyer 3a/iady, BEIIENAA ee Ga30BbIe COCTARISIONIHE.
YK-1.2 Onpenenser, MHTCPIPETAPYET U PAHXKKMPYeT HHGOPMALHIO, Tpebyemyro it
PEIICHUA MOCTABIICHHOM 3ajaYH.
YK-1.3 Ocymectnser mouck HH(OPMAaIHH JUIS pelIeHHAS TOCTARICHHOM 3aa4yy 1o
Pa3TUYHBIM THIIAM 3AIIPOCOB.
VK-1.4 Paccmarpusaer u HPENIaraeT BO3MOXKHbIE BAPHAHTEI PEINCHHS IIOCTABICHHO!
3aJauH,

3ANAHMSI 3AKPBITOI'O TUIIA

3aganns KOMOMHHPOBAHHOrO THIA ¢ BbIOOPOM 0/IHOTO BepHOTO 0TBeTa M3 IPEeIT0KEHHBIX
BAPHAHTOB

YK-1.1 Aramusupyer 3ajady, BEIEIAA €€ 0a30BbIe COCTARIAIONIHE.

3apnanmue 1.

Ilpouumaiime 3adanue u gvibepume npasunvHbLii omeem.

CucreMa HaBuranuu camonéTa HHOPMHUpYET HaccaKupa 0 TOM, YTO ONET IIPOXOANT HA
BeIcOTe 20 000 yToB. Bripasute BRICOTY I07I€Ta B MeTpax. Cunraiite, uto 1 ¢yt pases 30,5 cMm.

1)610;

2) 3050,

3) 6100;

4) 30500.

3anumure uudpy, moxa KOTOpO# yKa3aH BepHEIil OTBET

O1Ber: 3

3ananue 2.

IIpouumaiime 3a0anue u evibepume npasunsuuiii omeen.

YT1o6el npoiitu B CICAYIOIME KPYr COpeBHOBaHWH, (hyTGonbHOM KOMaHJIe HYXHO
HaGpaTh X0Ta 651 6 OUKOB B AByx urpax. Ecnu xomMaHna BemTpEIBacT, ona IIOJTy4a€T 5 O4KOB, B
Ciydae HAYbeH — 1 o4ko, eciu MpoMrpeBaeT — 0 OYKOR, Hatigure BepostHOCTS TOTO, uTO
KOMaHJe ynacTCs BBIHTH B CIIEAYIOLIUH Kpyr copeBHOBaHMA. CymTaiiTe, yTo B KaXIOil Hrpe
BEPOATHOCTH BBIUTPHINIA ¥ IPOUTPHIIIA OJUHAKOBE] H pasHEI 0,3.

1) 0.22;

2) 0.33;

3) 0.44;

4) 0.30.

3anmumure uudpy, mox KOTOPO# yKazaH BEpHEIA OTBeT

Ortsert: 2

3aganue 3.
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IIpouumaiime 3a0anue u 8vibepume npasunvuviii omeem.

JlBa uenmoBexa oTmpaBmTOTCT W3 ONHOTO JoMa Ha MpOryNKy JO ONyMKH Jeca,
Haxonsekics B 4,5 kM ot goma. OmuH HIET co CKOpOCTBIO 4 KM/4, a Ipyroit — co CKOPOCTEIO

kM/4. Jlokns no omymxu, BTOPOH C TOH e CKOpOCTHIO Bo3BpamaeTca obpatuo. Ha xakom

PACCTOSHUM OT oMa NPOU3OKHIET HX BeTpeua? OTper AaiiTe B KMIIOMeTpax

1) 4;

2)3;

3)3.5;

4)4.5.

Otger: 1

33,1'[31-"[5[ KOMﬁHHHpOBaHHOFO THIIA ¢ BblﬁOpOM HECKOJIBKHX BEPHBIX OTBETOB M3
PpEeIOKEHHBIX BapuanToB

3ananue 4.
IIpouwumaiime 3a0anue, svibepume npasunvrvie omeemepr.
Cpenn nepednciieHHEIX Hitke KBaJIpaTHBIX YPaBHEHMI! [Ba Pas3 A IHEIX KOPHS HMEIOT:

1) X’ +2x+4=0

2) 3x’ +7x+2 =0,

3) x> 4+2x+2 = 0

4 )7x* —2x—329=0,

3anunmre mugpsl, mox KOTOPEIMH YKa3aHEI BEPHEIE OTBETEI
Ortger: 24

3ananwue 5.

IIpoyumaiime 3adanue, vibepume npasunvHvie omsemoi.
Haumensmmit xopens ypasnenus 2x° +9x+9 =0 NPAHAIUTIEXKHT IPOMEKYTKY
1) (-6;-4);

2) (-4;0);

3) (-0 ;-2);

4) (0;4)

Ortger: 23

3anam»m 3aKPLITOr0 THIIA HA YCTaHOBJICHHE COOTBETCTBHSA

3aganue 6.

IIpouumaiime 3a0anue u ycmaroeume coomeemcmaue.

VYcTaHOBUTE COOTBETCTRHE MEXNy anreOpandeCKUMH BHIPAKECHAAMH K TOXJAECTBEHHO
PaBHBIMH MM BBIPAXXCHHUAMH, OJYYEHHBIMHE II0CIIE PACKpPBITHS CKOOOK M MPUBENEHHS IOAOGHBIX
CllaracMpIx:

Bripa:kenue Bripaxenue mocse packperras
CKO0OK
(2x - y)2 [ x2- 4y?
(x - 2y)(x + 2y) - 2x2 x2 - 5xy
x-3y)(x+y) 4x2- 2xy - 4y?
2x(x - 3y) - (x - xy) x? - 2xy - 3y?

11




4x? - 4xy + y?

3anummute B TaGIULy BEIOpaHHBIE MU GPEI IO/ COOTBETCTBYFOIUMHE OyKBAMH.

A b B r

OtseT: ASB1B4I2

3ananue 7.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.

YCTaHOBHTE COOTBEICTBHE MeXTy (OpMyNoi, 3amaromeil Gynxmmio, ¥ HasBanmem
rpaduka JaHHOH (QyHKIHM.

®opmyana Hazeanue rpagmxa
y=-3x+123 napa6oa
y=8x-3x2 runepbona
x> +y?=25 npaMas
y =3/ OKPYXHOCTh
3KCIIOHEHTA

3anummre B TaONuIy BEIGPAHHbIE g PBI O COOTBETCTBYIOMMMY GyKBaMH.

A b B I

OtBet: A351B4172

3ananue 8.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.
YcTaHOBUTE COOTBETCTBHE MEXY (BOPMYIOH U HA3BAHHEM rpaguxa

®opmyna Haseanne rpagmuxa

12




y=x+4x—3

Ipsimas

=—6x BetBr mapabosis
y= 10 I'mmepbona
y=3x—4 ITapa6omna

Ilpsamas, mpoxopasimas uepes Hadano
KOOpJIHHAT

3anumuTe B TaGiHIly BEIGpaHHEIE MU(PEH O COOTBETCTBYIOINUMH OyKBaMH.

A b

B

r

Otset: A4B5B3I'1

3amanmue 9.

Ilpoyumaiime 3ad0anue u ycmanoeume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE MEX/y HEPABEHCTBOM M €T0 PEIICHHUEM.

HepagenctBo Pemenue
=2 (—o0; — 1]
0,5 =2 (—o0;1]
0,5% < 2 [1; + o0)
<2 [-1;+ )

3amunmre B TaONULy BHIGpPAHHBIE IHGPEL IO/ COOTBETCTBYIOIUMHU 6ykBamu.

A b

B

r

Otset: A3B1B4I2

3amanumne 10.

IIpouumaiime 3a0anue u ycmanoeume coomeemcmaue.
Ha pucymkax wusobpaxensi rpapuxu dymxuuit Bmma y=ax*+bx+c. VcTaHoBHTE
COOTBETCTBUE MEXAY 3HAKaMH K03()(PUIMEHTOR a i ¢ U rpadhuKaMu PyHKIIHIH.

3naxn ko3¢ dunmenTon

I'vapukn pynxuumii

13




a>0, ¢c<0 ¥

9\\
)

a>0, c>0 )

a<0, ¢c>0 ¥

3anumure B Tab/HIly BHIOpaHHEIE IHGPHI 0 COOTBETCTBYIOMMMH GyKBaMH.

A b B

Otset: A3B2B1

3apannsa 3aKPRITOro THUIIA HA YCTAHOBJICHHE NOCJE€I0BATEIBHOCTH

VK-1.3 OcymecTtsnser nouck uHGOpPMAKH AJIs pENIEHHS II0CTAaBICHHOM 3a1auu 110
pa3IMYHBIM THIIAM 3aIllPOCOB.

3apanme 11.

IIpouumaiime 3a0anue u ycmanosume nocied06amenbHOCHb.
Pacrionoxure ypaBHEHHS B IOPAAKE BO3pacTaHKs 3HAUYEHHUS X.
1. x =10g296-loga3

2, x=3-(VO0%)

3. x2-6x+9=0

4. 3x+3=5x

Ortgert: 2431

3amanue 12.

IIpouumaiime 3a0anue u ycmanogume noOC1e006AMENbHOCHD.
Pacnionoxure ypaBHEHHS B HOPA/IKE BO3pacTanus 3Ha4eHHA X.
1. 8+7x=9x+4

2. x=(2V6)*/48

14




3. (x+11)/ (x+6) =6
4. logox= %2
Orser: 3214

3apnanme 13.

IIpouumaiime 3adanue u ycmanosume nocnedosamensHocs.
Pacrionoxwure ypaBHeHUs B IOpsKe BO3pAaCcTaHHS 3HAYEHAS X.
1. 5(x+4)=-9

2. x= 72/(2\3)?

3.logs (x—2)/(x+3)=1

4. 4/(x+3)=5

Otsert: 1342

3aganue 14.

IIpouumaiime 3a0anue u ycmanosume nociedoeamenvHocme.
PacnionoxuTe ypaBHeHHs B IOPs/IKe BO3PACTaHUS 3HadeHHS X.
1. (x+9)*=(x+6)?

2. 2+loga(4+x)=4—loga(x—2)

3. x= 96/(4V2)?

4. x+x/2=-9

OtgeT: 1432

3ananue 15,

IIpouumaiime 3a0anue u ycmanosume nociedo08amenbHOCHb.
Pacmonoxure ypaBHeHNS B IOPA/IKE BO3PACTAHMS 3HaUeHAS X.
1. x=(6-10%3-( 16-10"5)

2. x=2%/9*

3. (x+1)?=(2-x)?

4. x=log16

Ortset: 3421

3JAJAHHUA OTKPBITOI'O THIIA

YK-1.4 PaccMatpupaeT 1 Ipe/yIaracT BO3MOXHEIE BAPAAHTHI PELICHHS IOCTABICHHOMH
3ajay,

3apanne 16.

IIpouumaiime 3a0anue u datime o6ocrosanHbvlil omeem

Ceexwme QpykTsl comepxar 87% Bombl, a BhICymeHHble — 22%. CKONBKO Tpebyercs
CBEXHX (PYKTOB JULI IIPHTOTOBIIEHHS 49 KT BHICYIIEHHBIX GPYKTOB?

Ortger:

87% H>O 78% 1.B.
13% n.z. 22% H,O
B ceexmx  ¢pykrax 87%  Bomm = 13%  nurarencHOro - BemlecTBa.
B BBICYIIICHHBIX (dhpykTax 22% BOJBI = 78% IIUT. BeIECTBA.
Ilycts x Kr - xomudecTBo cBexux ¢pyktoB. COCTaBAM M pPENIMM YpaBHEHHE:
0,13 * X = 0,78 * 49
X = 6 * 49
X =294 xr

3ananue 17.

Ilpoyumaiime 3a0anue u daiime obocnosannuiii omeem.
15



CKONBKO ClIeflyeT CHIrpaTh apTuil B IMAXMATHI C BEPOSTHOCTBIO OGEIH B OIHOH mapTHH,
paBHO# 1/3, 4yTo6BI HauBepoATHERIIEE YHCIO TIOGE GHUIO paBHO 57

Ortser:

HauseposTaeitmree uncio mobex k onpenensercs u3 dopmyisr np—q<k<np-+p

3neck p=1/3 (BepostHOCTS IOGENEL), q=2/3 (BEpOATHOCTH MPOUTPHINIA), N - HEM3BECTHOE
9HCTI0 NapTuif. IlofcTaBss faHHbIe 3HAYECHNS, IOTYIaeM:

—q<k—np<p,

—2/3<5-n/3<1/3,

—17/3<—n/3<-14/3,

—17<—n<-14,

Iomygaem, yro n=14,15,16 wm 17

3aganue 18.

IIpouumaiime 3a0anue u daiime o6ocHoanNbLl omeem.

B xome Omonormdeckoro skcnmepuMeHTa B qamuky [lerpu ¢ mwmrarensnoit cpemoit
TIOMCCTHITH KOJIOHHIO MMKDOOPraHM3MOB Maccoi 13 Mr. 3a kaxzaple 30 MHHYT Macca KOJOHUH
yBenuumBaercs B 3 pasa. Halinure Maccy KONOHHE MHKPOOPraHH3MOB yepe3 90 MUHYT moclie
Haqaia skciepuMenTa. OTBeT JaiiTe B MUJUTATpaMMaXx.

OrserT: ba=bi+q™!

bs=13*33<351 mr

3ananme 19.

IIpouumaiime 3a0anue u daiime obocHosanHbLI omeem.

JlaHEI ~ BEKTOpEI (-134) g b(—6;1).  Haitqure  cxamsproe
IIPOU3BENCHHE a. B,

Otser: CxansipHOEe IPOH3BEJCHHE BEKTOPOB a M b, 3aMaHHEIX CBOMMHE KOOpAHHATaM,
HaxOIUTCH o dopmyie: a*b = x1*x2 + yl*y2.
Hatizem cxansproe npou3spesenne BekTopoB a=(-13;4) u b(-6;1).

Ilo tbopmyie HaXOJIUM:

a-b=(-13)-(-6)+4-1=82

3ananue 20.
Ipovwumaiime mexcm u Oatime paseéepuymuiii 060cHosannwviii omeem

1,3
Pemure ypasuenue Fty—10=0
L3 10,
Ortger: tETET O/I3x#0
1+3x-10x%=
—10x%+3x+1=0 *—1
10x2-3x—1=0

D=(-3%)-4-10-(-1)=49
X1 =3-7/10-2=—1/5=—02
Xz = 3+7/10-2=1/2=0,5

OIIK-6 Crioco6en ucmonb30Barh B MpodeCCHOHATBHOMN NeSTENLHOCTH OCHOBHBIC 3aKOHEL
usyky, XuMuH, Hayk 0 3eMie ¥ GHONOTHH, IIPUMEHITh METONE MATEMATHIECKOTO aHAIN3A |
MOZJECMPOBAHUS, TEOPETHYCCKHX M SKCHCPHMEHTAIBHBIX HCCIEOBAHHUE, MTPHOGPETaTh HOBBIE
MaTeMaTHICeCKUe ¥ €CTECTBCHHOHAYYHBIC 3HAHKS, KCIIONB3YS COBPEMEHHBIE 06Pa30BaTeIbHEIE U
HH(QOPMAUOHHEIC TEXHOJIOTHH:

OIIK-6.1 Hicnons3yer B mpod)ecCHOHANBHON NESTENBHOCTH OCHOBHBIE 3aKOHEI bu3uky,
XMMHH, HayK 0 3emiiec 1 OHONIOrHH
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OIIK-6.2 IlpuMeHser METOAEI MAaTEMaTHUeCKOTO aHAIh3a U MOJIENHPOBAHHUS,
TEOPETHICCKHX U 3KCIIEPHUMEHTAIBHEIX UCCIICIOBAHMM

OIIK-6.3 cnocoGen nproGperars HOBBIE MATEMaTHUECKHIE 1 €CTECTBEHHOHAYYHbIE 3HAHUI
HCIOIB3Ys COBPEMEHHBIE 06pa3oBaTeNbHbIC U HH(DOPMAMOHHEIE TEXHOIOTHH

2

3ATAHHUA 3AKPBITOI'O THIIA

3aganust KOMOHHHPOBAHHOTO THNA ¢ BLIGOPOM OIHOT0 BEPHOrO 0TBETA H3 IIPELIOKEHHBIX
BAPHAHTOR

OIIK-6.1 Hcnome3yer B npodeccHOHATBHOM NESTEeNsHOCTH OCHOBHBIE 3aKOHBI buznku,
XUMUH, HayK 0 3eMIie ¥ GHOoJIoTur

3ananue 21.

IIpouumaiime 3a0anue u evibepume npasunvHoLii omeem.
Pemute ypasnenne  x2+ 5x — 14 =0.

-7; 2;

2)7,2;

3)-7;-2;

4) -2;-7.

3anumure qudpy, IOX KOTOPOI yKa3aH BEPHEI OTBET
Ortser: 1

3aganme 22.

IIpouumaiime 3a0anue u evibepume npasunvHwiii Omeem.

JaHo ypasHeHHE X>+px+7=0, re X u X2-KOPHH ypaBHeHus. Haiitu p, ecmu Xz — x1=2V2,
a KOPHH MOJIOKUTEIBHEI.

1) -4;

2) -9,

3)-3;

4) -6.

3anumure nudpy, MOK KOTOPOi yKa3aH BEPHEIA OTBET

Ortger: 4

3aganue 23.

IIpoyumatime 3a0anue u evibepume npagunvHblii omeem.
Haitiure 3Hauenue BrIpaxenns (415)°:473,

1) 64,

2)4;

3) 16;

4) 256.

3anuumre MEQPY, TOX KOTOPO# yKa3aH BEPHEIil OTBET
Ortger: 3

3apaHus KOMOMHHPOBAHHOTO THIIA ¢ BEIGOPOM HECKOJIHLKHX BEPHEIX OTBETOB H3
MperI0KeHHBIX BADHAHTOB

3aganne 24,
IIpouumaiime 3a0anue, evibepume npasunvvie omeemu.

VYKaxnTe CyMMy KOPHE# YpaBHEHMS 2,5x" +4x =0,
) .15

1=
25
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2) IE
25
3) 1,6
4)-1,6

3amuinute mUupEI, 0 KOTOPEIMH yKA3aHE! BEPHBIE OTBETHI

Otger: 14

3apanue 25.

IIpowumaiime 3adanue, evibepume npasunvrvie omsemor.

Ha copesHoBanusix cGopmas Kamamer 3aBoeBana Memaieil Gonblme, wem cbopHas
Hunepnannos, cOopras Benermm — MeHbIne, uem cbopras Hunepmanmos, a cGopras
Nlsedimapuu — MenbIe, yeM cOopHas KaHamsl. BriGepute Bce yTBepXKIEHHS, KOTOPEIE BEPHEI

IIPH YKA3aHHBIX YCIOBHIX:

1) W3 Ha3paHHBIX COOpHBIX KOMaHAa Bensrum 3amsma BTOPOE MECTO IO KOJIMYECTBY

Menaieil

2) C6opHas Benbruu 3asoerana MeHbIIE Menaneii, 9em cbopras Kananpr.
3) Cpenn Ha3BaHHBIX COOPHEIX €CTH TPH, 3aBOEBABIIHE PABHOE KOJHYECTBO MeJalei.
4) C6opHas Kamane! 3aBoeBana Gonblle Meaneif, yeM KaXNad M3 OCTAILHBIX TPEX

cOOpHEBIX.

3anumuTe MHGPEL, HOX KOTOPHIMA YKA3aHE BEPHBIE OTBETH

Ortser: 24

3aganuna 3aKPBITOT'0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHA

3ananue 26.

IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXy BENMYHHAMHM M HMX BO3MOXKHBIME 3HAYCHHIMU: K
KaXIIOMy OJIEMEHTY MEpBOro CToindija MOAGEpHTE COOTBETCTBYIOLIWH SNEMEHT H3 BTOPOTO

cronbia:
BEJIMYHHBI SHAYEHHUSA
Macca GpyTOONBEHOro Msya 18 xr
Macca JOXAECBOM KarIx 28T
Macca B3pocioro 6eremMora 20 Mr
Macca CTHPAJIbHON MaIlTMHEI 750
2001

3anumute B TabuIy BEIGpaHHbIe THQPEI IO COOTBETCTBYIONIAMH OyxBaMmu.

A b B

r

OTtset: A4B3B2I'1

3aganune 27.

IIpoyumaiime 3a0anue u ycmanosume coomeemcmaue.
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Veranosute COOTBCTCTBUE MEXAYy BCIHYAHAMH H HMX BO3MOXHBIMHM 3HAUCHUSAMH: K

KKIOMY SIEMEHTY NEPBOTO CTONONA IIOAOEPHUTE COOTBETCTBYIOIIMM 3JIEMEHT M3 BTOPOTO
cTonbma.

BEJIMYHHBI 3HAYEHUA
NIIOIanb OYTOBOM MapKu 162 xB. M
IIOIIAb MUCEMEHHOTO CTOJA 1,2 xB. M
mromazns ropona Cankr-IlerepGypra 1439 xB. kM
ILTOIAAE BOJIEHOOIBEHOM IIIOIIAIKH 5,2 KB. cM

3anumuTe B TabNHUIy BEIGPAHHbIE MUMPEI IO COOTBETCTBYIOLIUMH OyKBaMH.

A b B r

Ortset: A4B2B3I'1

OIIK-6.2 IlpuMmeHser MeTOObl MAareMaTHYecKOTo aHATH3A | MOJIETMPOBAHUA,
TEOPETHYCCKHX H 3KCIIEPUMEHTANLHEIX UCCIIETOBAHMIA

3aganue 28.

IIpouumaiime 3adanue u ycmanoeume coomsemcmeue.

YCTaHOBUTE COOTBETCTBHE MW BIHIOMTE OTBeT. Ha PUCYHKE TOYKAMH IIOKA3aHEI
exeMecsuHbIe 06BEMEI Ipotak oborpesareneii B Marasune GBITOBOMH TexHUKH. [1o TOPHU30HTAIIH
YKa3pIBAIOTCS MECALBL, [0 BEPTHKAIH — KOJIMYECTBO IPOJAHHBIX oborpesareneil. J{is
HarmAHOCTA TOYKM COEAMHEHBI JMHHEH. Ilone3ysach pPHCYHKOM, IIOCTaBETE B COOTBETCTBHE
KaKJIOMY U3 YKa3aHHBEIX IIEPHOJIOB BPEMEHH XapaKTEPHCTHKY IIPOJa 060rpeBaTeeii.

160 ; : :

140 - \’ ! !
4

120

160

80 \
60

40 11

20
o

Aek AHE (eBMap amp Mail|MFOH MION aBT | CeH OKT HoA
3MMA BecHa JIETO OCeHb
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HEPAOABI XAPAKTEPUCTUKHA
BPEMEHU

3UMa €KEMECTIHBIN 06BEM MPogax poc, HO 6EUT MeHbIe 100
HITYK

BECHA eXXeMecaIHBIH 00BEM IpoAax magan

JETO €XEMECAYHBIN 00BEM Npogax poc 1 6511 Gonbmme 120 WITYK

OCeHb CXKEMECAIHBIN 00BEM IPOAAXK HE MEHSIICA B TEUCHHE BCErO
repuoaa

3anummuTe B TaGIMUIY BEIGPaHHEIE LH(PBI MO/ COOTBETCTBYIOMMMHY GYKBAMH.

A b

B r

Otser: A3B2B4I'1

3apanue 29,

Ipouumaiime 3a0anue u yemanoeume coomsemcmeue.
YcTaHOBHTE COOTBETCTBHE M BIIUIINTE OTBET. Ha pHCyHKe H300pakeHEI rpad UK PyHKIHH
H KacareJIbHbIC, NPOBEAEHHBIC K HEMY B ToUKax ¢ abcnuccamu A, B, C u D.

A B

Yi

s C D

|

B mpaBoM cTonGue yka3aHbl 3HAYECHHS npon3BonHOM (yHKIHM B Toukax A, B, C u D.
Hone3ysce rpadukom, MOCTaBETE B COOTBETCTBHE KaKIOK TOUKE 3HAYCHME IIPOU3BOIHOM

(DYHKIIHH B HEH.

TOYKHA SHAYEHWS IIPOA3BOTHOM
A -1,45
B 1,6
C -0,3
D 0,7

3anuumre B TaGNMITy BEIGPAHHBIE TH(PHI O COOTBETCTBYIOIUMHU OYKBAMH.

A b

B r
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Orteet: A2B4BI1T3

3aganne 30.
Ilpowumaiime 3a0anue u ycmanosume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXKIY YPaBHEHHEM H €0 KOPHSAMH.

YpaBuenne KopHn.
x'—6x+9=0 9;-7
x'~4x+3=0 3;1
x*+2x-63=0 2
x'+4x+4=0 -1;-4
3

3anumuuTe B TaGNUIly BEIGPAHHEIE IH(PHI 0] COOTBETCTBYIONMMMY GYKBaMH.

A b B r

Otset: ASB2BIT3

3anamm 3aKPLITOI0 THIIA HA YCTAHOBJICHHE IMOCJIESA0OBATE/ILHOCTH

3ananme 31.

IIpouumaiime 3a0anue u ycmanosume nociedo6amenbHOCMb.
PacronoxwuTe ypaBHEHMS B OPAJIKE BO3PACTaHUA 3HAYEHUS X.
1. (x+6)*=(15-x)?

2.x=log121/8

3. x-x/12=55/12

4. x=(3v2)% 180

Ortsert: 4213

3apanue 32.

Ilpoyumaiime 3a0anue u ycmanoeume nociedogamenvrHocme.
Ilpoyumaiime 3a0anue u ycmanosume nociredosamenvrHocme.
PacnionoxuTe ypaBHEeHHS B IIOPSAKE BO3pACTaHMS 3HAYEHAT X.
1. (x-5)2=(x+10)?

2. loga(x+2)=0

3. x+x/9=-10/3

4. x= (N35-\21)A15

Otser: 3124

OIIK-6.3 cnocoGen mprobpeTars HOBBIC MATEMATHYECKHE H €CTECTRBEHHOHAYYHbIC 3HAHUS
HCIOIB3ys COBPEMEHHBIE 00pa3oBaTeNIbHbe H HHOOPMAI[HOHHEIE TEXHOJIOTHH

2

3aganne 33.
IIpoyumaiime 3a0anue u ycmanosume nocnedosamenvHocmo.
Pacrionoxure ypaBHEHHS B OPS/KE BO3PACTAHUS 3HAYCHUS X.

21




1. 4(x+1)=9

2. x= (V51-V12)N17
3. 11/(x+3)=10

4. logax3(1/4)+2=0
Ortsert: 3412

3aganue 34,

Ipouumaiime 3a0anue u ycmanoeume nocnedosamenvrocme.
Pacnonoxure ypaBHeHNS B IOps/IKe BO3pACTAHHUS 3HAYCHHS X.
1. 748x=-2x-5

2. x= 64/(2V8)?

3. x/3+10=2x

4. 1lgx=Y%

Otser: 1243

3ananue 35.

IIpouumaiime 3a0anue u ycmanosume nocredosamenvnocme.
Pacrionoxwure ypaBHeHHS B mops/ike BO3pacTanus 3sHadeHHS X,
1. logsx=3

2.-2x-7=-4x

3..x=36

4. (5x+1)/17=3

Orteer: 2431

3AJAHUSA OTKPBITOI'O THITA

3ananue 36.

Ilpouumaiime 3a0anue u daiime o6ocrosannwiii omeem.

Wmeetcs nBa cninasa. Ilepseiit citas comepxut 45% MeJu, Bropoil — 20% Memu. Macca
TIEPEOTO CIUTaBa GoMbINe MaccH BToporo Ha 30 kr. U3 3TWX ABYX cIiaBos IIOIY4HIH TPETHIA
CIuias, copepxxamui 40% menn. Haiiaure maccy TpeTsero crutaBa. OTeer faiite B KHJIOTpaMMax.

Ortger:

IlepeBesiem [IPOTIEHTEI B YACTH, IPUMEM 3a X MACCY TIEPBOTO CIITIaBa B COCTABUM
YPaBHEHHE:
0,45x+0,2(x-30) =0,4(x+x-30)
0,45x+0,2x-6=0,8x-12
12-6=0,8x-0,65x
0,15x=6
x=40 KT - Macca IIEpBOro CILIaRa
40-30=10 xr - Macca BTOpOTO
40-10=50 Kkr - macca TpeTbero

3ananne 37.

Ipoyumaiime 3a0anue u daiime ob6ocnosannwiil omeem.

llepsas Tpy6a mpomyckaer Ha 5 AUTPOB BOIHI B MHHYTY MEHBIIE, yeM Bropas. CKoIbKO
JIMTPOB BOIBI B MUHYTY IIPONyCKaeT Ieppas Tpyba, ecmu pesepByap o6néMoM 104 mmtpa oHa
3anoJHAeT Ha 5 MHHYT JONBIIE, YeM BTOpas Tpy6a?

OtBer:

X - IPOILyCKAeT B MUH IlepBas Tpyoa

X+5 - npomyckaet BTopas Tpy6a

COCTaBUM ypaBHEHHE

104/x — 104/x+5 =5
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104(x+5) -104x =5x(x+5)
520=5x2+25x520=5x2+25x
5x2+25x-520=05x2+25x%-520=0
D= 625—4-5- (-520) = 11025= 1052
X1 =-25+105/2*5=80/10=8

3ananwme 38.

IIpouumaiime 3a0anue u daiime o6ocnosannviii omsem.

Ilo ABYM mapannenbHEIM Kele3HOTOPOKHBIM IIYTAM HaBCTpeUy IPYT APYTY CIELYIOT
CKOPEI M IacCaXXMPCKUi MO€371a, CKOPOCTH KOTOPHIX PABHEI COOTBETCTBEHHO 85 KM/4 M 35
KM/4. JITuHA maccaXkMpCKoro moesda pasHa 250 Metpam. Halimure mmmny ckoporo moespa, ecinu
BPEMs, 32 KOTOpPOE OH NpPOIIEN MHMO [ACCaXHPCKOro, pasHo 30 cexyHmam. OTBeT maiite B
METpax.

Ortger:

85+35=120 KM/4 - CKOPOCTH COMUKEHHUS

Ilo cyTH, maccaXupCKuit TOIDKEH COMM3UTECH C NEPBBIM BaroHOM, IIOTOM IIPOWTH BeCh
moesn, a moToM eme 250 METpoB, TO €CTh CBOK JUIHHY, IIOKAa HE IIEPECTAHET YCIOBHO
IepeceKaThes ¢ HaBCTPEdy UAYIIMM.

X - JUIAHA CKOPOro Hoe3za

x+250 cTomBKO ImpoIIeN NaccaXupCKHit Ioe3 .

120:60:2=1 kM B 1MON MUHYTEI IPOXOJHT OGO U3 HOE3NOB IpH UX "HaJOXEHUU" ApyT
Ha JpyTa.

To ects 1000-250=750 M naccaxupckuii moesy,

3ananue 39.

IIpouumaiime 3a0anue u daiime obocroeanmwiii omesem.

llepsblii wac aBTOMOGHIE exal co cKOpocThIo 120 KM/4, CNeIYIOIHe TP daca — CO
ckopocThio 105 kM/4, a 3aTeM TpH Yaca — co cKkopocThio 65 kM/4. HaitnuTe CPEZIHIOIO CKOPOCTH
aBTOMOOMJIA Ha NPOTsDKEeHUM Beero myTH. OTBeT AaiiTe B KM/,

OtBerT:
120-1+105-3+3-65

7 =90 xm/u

3ananue 40.

IIpouumaiime 3a0anue u daiime o6ocnoeanmviii omeem.

Hecare OOMHAKOBEIX pyballek memresje Kyptku Ha 8%. Ha ckompko npoueHTOB
NATHAQUATh TAaKAX XKe pybaliex Jopoxe KypTKH?

OtBer:

10 pyGamek nemepne xyprku Ha 8% o3HauaerT, uro 10 pybamek coctasisror 100-8=92%
oT CTOMMOCTH KYPTKH.
Cremosarensno, omHa pyGamxa — 310 92/10=9,2 % OT CTOMMOCTH KypTKH, a 15 pybammek
9,2*15=138 %

138-100=38 %

IIK-1 cnocoGeH sKcmmyarwpoBarh COBPEMEHHYIO ammnaparypy M o0opymoBaHue s
BBITIOJIHCHAS  HAy4HO-HCCIICNOBATENLCKHX MONEBBIX M JIA0OPATOPHBIX GHONOrMYECKHX paGoT
(IIK-1):

[TK-1.1 IIpuMeHsieT B cBOEl NEATEIbHOCTH AHATHTHIECKOE naboparopHOe 000pYIOBaHUE;
CPEeICTBA BEMHCIATCIEHON TEXHUKH, KOMMYHUKALIHY M CBS3H,

IIK-1.2 Tlposomut naGopaTopHEle HCCIETOBAHHNS, 3aMEpEI, aHaMM3Bl OTOOpaHHBIX
NPHPONHEIX 00pasmoB; paboTarb HAa aHATMTHYECKOM J1abopaTopHOM  0GOPYIOBAaHUY;
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HCIIONIb30BATh  aBTOMATH3HPOBAHHLIE  CHCTEMBI  KOHTPONS — OKOJOTHYECKOTO  COCTOSHES
TEPPHTOPHH.

3AJAHIA 3BAKPBITOI'O THUIIA

3aganus KoMGHHHPOBAHHOTO THNA ¢ BHIGOPOM 0O/HOTO BEPHOI0 0TBETA U3 MPEII0KEHHBIX
BAPHAHTOB

IIK-1.1 TIpumensieT B cBoeit AESTENPHOCTH aHATHTHIECKOS nabopaTopHoe 0GOpPYIOBAHHE;
CPEACTBA BEIMHCIHMTENEHON TEXHUKH, KOMMYHHUKAIIMH 1 CBSI3H,

3ananme 41.
Ipouumaiime 3a0anue u evibepume npasunvieiii omeem.
Bribepute U3 IpHBENEHHBIX KBAIPATHOE YPABHEHHE, HMEIOIIEe KOPHH X173, Xo=-1.

D x*+3x-2=0;
2) —x*+2x-3=0;
3) x*-2x-3=0;

4) -x*-2x-3=0.
3anumute mudpy, Moz KOTOpoit ykazaH BepHbI OTBeT
Ortser: 3

3ananue 42,
IIpouumaiime 3a0anue u evibepume npasunvnvii omeem.
VpaBHerue 3x2-4x+c=0 UMeeT eMHCTBEHHELH KOpPEHB IIPH ¢ PABHOM.

1
1) 15
2) 1%
2
3) 15
1
4) 13.
3amummre mAQPY, 01 KOTOPOH ykasan BEPHEINA OTBET
Ortger: 4
3ananue 43.

IIpouumaiime 3a0anue u soibepume npasunerbiii omeem.

Ha ommmnuane no maremaruxe 550 y9acTHHKOB PasMeCTHIIH B YeThIpEX ayauTopusax. B
TIIEPBBIX TPEX YAAIOCH PasMeCTHTh Mo 110 dHemoBeK, OCTABIIMXCS IEPEBENH B 3aI1aCHYIO
aymUTOpHIO B JpyroM Kopmyce. Halnure BeposITHOCTE TOro, 4TO Ciy4YaifHO BEIOpPAHHEL
YYaCTHHK ITHCAT OJIMMITHAY B 3allaCHOM ayINTOPHH.

2)0,6;

3)0,8;

4)0,2.

3anummre nudpy, mox KOTOpoi ykazaH BEpHBIHA OTBET
OrtBeT: 1

3a,uamm KOMﬁHHHpOBaHHOFO THIIA € BBIGOPOM HECKO/JbKHX BEPHBIX OTBETOB U3
IPEUIOKCHHBIX BAPHMAHTOB

3ananne 44.
Ipouumaiime 3a0anue, evibepume npasunvuvie omeemoL.

Kopens ypaBuenus VX "+3x-14=x TIPHHA/JIEXKHUT IPOMEXYTKY
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1) (4;5)

2) (0;10)

3)(%;7)

4) (0;4)

3amumute uudps, mox KOTOPBIMM YKA3aHBI BEPHBIE OTBETHI
OtBer: 123

3ananne 45.
IIpowumaiime 3adanue, évlbepume npasunvHble omeemui,
IIpu B3BENMBAHUM >XUBOTHEIX B 300MapKe BBIICHUIIOCH, YTO JXHpad ToKEIee BepbOmoa,

BepOIIIOA TsDKeNee THTpa, a jieonapyy nierde Bepomoza. BeiGepure Bee yTBepikmenus, KOTOpEIE
BEPHBI IPH YKA3aHHBIX YCIOBHSIX:

1) Jleonapn Tsxenee pepGimona.

2) XKupad Tmxenee neonapza.

3) XKupacd nerqe turpa.

4) Xupad caMmblif TAHKETEIA U3 BCEX 3THX KUBOTHEIX,
3anummute mUpEL, 101 KOTOPEMA YKa3aHbI BEpPHBIE OTBETHI
Ortger: 24

3agaHus 3axpeITOro THUA Ha YCTAHOBJICHHE COOTBETCTBHA
3ananue 46.

IIpouumatime 3a0anue u ycmanosume coomeemcmeue.
YCTaHOBATE COOTBETCTBHE MEXIY BENMYMHAMH M HX BO3MOXHBIMH 3HaYEHHIMH: K

KOKIOMY SNEMEHTY NEPBOTo CTOA0Na MOAOEpHTE COOTBETCTBYIOMME 3IEMEHT W3 BTOPOTO

CcTON0IA.
BEJIMYNHBI SHAYEHUS
IUTOINAh 6aNKOHA B KHIIOM JOME 300 kB. MM
IJIOIAb TapEIIKH 3KB. M
momans Jlagoxckoro osepa 17,7 thiC. KB. XM
IIJIOIIA)Tb OJHOH CTOPOHEI MOHETHI 600 xB. cm

3anuiuTe B TaGMUIYy BEIGpaHHbIE IH(PHI HOJ COOTBETCTBYIOLUMHE OykBaMu.

B B ' r

|

OtBer: A2B4B3TI'1

3aganue 47.
TIpouumaiime 3adanue u ycmanosume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEX/y BEIMUHHAME M HX BO3MOXHBIMH 3HA4YE€HMAMH: K

KaXXIOMY OSJIEMEHTY HEpBOrO CTONIOLA noabepute COOTBETCTBYIOIIMM 3IEMEHT M3 BTOPOTO
croora.

25




BEJINMYMHBI SHAYEHUS
00BEM KENE3HOAOPOKHOIO BaroHa 300 n
005BEM OBITOBOTO XOJIOMUILHUKA 120 m3
065&M BOJBI B JIamoskckoM o3epe 908 x>
00BEM makeTa coka 1,51

3anuimmre B TabIMIYy BHIGpaHHBIE THPEI O] COOTBETCTBYIOIUMH GYKBAMH.

A b B r

Oteer: A2B1B3T4

3aganue 48.

IIpowumaiime 3a0anue u ycmanosume coomeemcmeaue.

YCTaHOBHTE COOTBETCTBHE M BHUINHMTEe OTBeT. Ha rpaduke u3oOpaxeHa 3aBHCHMOCTE
CKOPOCTH JBHIKCHHMS pEHCOBOro asrobyca oT BpeMeHH. Ha BepTHKanbHOM OCH OTMeYeHa
CKOpOCTh aBTOOyca B KM/4, Ha TOPH30HTAIFHOM — BpEMS B MHHYTAX, IIPOINEINIEE ¢ Hadana
nemwxeHns aBrobyca. Ilonme3ysace rpadmkoM, MOCTABETE B COOTBETCTBHE KaXJIOMY HHTEPBAIY
BPEMCHH XapaKTEPUCTHKY JBHXKEHH aBToOyca Ha 3TOM HHTEpRAJIE.

i
100
a0

/
w \ \
0 U/ /11

0 =
0 2 4 o) 8 10 12 14 16 18 20 22
HUHTEPBAJIbI BPEMEHH XAPAKTEPUCTHUKHA
4— 8 MuH. aBTOOYyC chenan OCTaHOBKY
JIMTEIEHOCTBIO 2 MUHYTH
8— 12 Mun CKOpPOCTE aBTOOYyCa OblIa HE MEHbLIE
20 xM/9 Ha BCEM MHTEpBATIC
12— 16 mun cKopocTh aBToOyca 6bla He Oonble
60 xM/4 Ha BCEM MHTepBae
18— 22 mun. aBTOOyC cenan OCTaHOBKY
JUIATENFHOCTHIO POBHO 1 MUHYTA

3anumuTe B TabIMIy BEIOpaHHBIE IMGPHI OX COOTBETCTBYIOIUMH OyKBaMH.
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Otset: A4B1B2I3

3ananne 49.
IIpouumaiime 3a0anue u ycmanoeume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE M BIHMIIKTE OTBeT. Ha PUCYHKe H300pakeHbI rpaduK GyHKIHH
H KacaTeIbHBIC, IPOBEACHHEIEe K HEMY B TOUKax ¢ abenuccamu A, B, C u D.
Y

a5\ cm

i ' \%D \x

\

B mpaBoM cTonGue ykasaHel 3HAaUEHHMS TPOH3BONHON ¢dyaKIIME B Toukax A, B, C u D.
ome3ysch rpadmkoM, NOCTaBETE B COOTBETCTBHE KAXIOH TOUKE 3HAUCHHE IIPOU3BOTHOMN
(GyHKUHH B Hei.

TOYKH 3HAYEHAS IIPOU3BOTHOMN
A 0,5
B -0,7
C 4
D -3

anumuTe B TaGNMITY BEIGPAHHBIE TAGPET IO COOTBETCTBYEOLIEMH OyxBaMu.

A B B r

OtBet: A4B3B1I2

3apanme 50.
IIpouumaiime 3a0anue u ycmarnosume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE MEX/Y YPABHECHHSMHE U UX KODHSIMH

YpaBuenue Kopuu
x2-9=0 0;3
X2 +4x=0 0; -4
6x2 — 6x= 0 +3
x2-3x=0 0; 1
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-1;7

3anuumTe B TAONUIYy BEIGPaHHBIE MEBPHI IO COOTBETCTBYIOINAMH OYKBaMH.

A b B r

Otset: A352B4I'1
3ajaHus 3aKPHITOro THNA HA YCTAHOBJECHHE HOCIEN0BATENLHOCTH

1IK-1.2  [IpoBomuT 1aGOpaTropHEIE HCCIIENOBAHUS, 3aMEphl, AHAJIH3bl OTOOPaHHBIX
IPUPOIHEIX  0OpasioB; paboTaTh HA AHAIATAYECKOM JaGOpaTopHOM obopynoBaHuu;
HCIIONB30BATH ~ ABTOMATH3UPOBAHHEIE CHCTEMBI  KOHTPOJS  SKOJOTMYECKOTO  COCTOSHHS
TCPPHTOPHIA.

3ananme 51.

IIpouumaiime 3a0anue u ycmanosume nocnedosamensnocmo.
PacronoxwuTe ypaBHeHus B ops/Ke BO3pacTaHUs 3HAYeHHAS X,
1. 6x+1=-4x

2. x=log4(1/256)

3. 5x=x-48

4. x=\4%

Otget: 3214

3apanmue 52.

IIpouumaiime 3a0anue u ycmanosume nociedosamensocm.
Pacronoxwute ypaBHeHNS B OpsaKe BO3pacTaHAS 3HAYCHAS X,
1. -8x-3=-6x

2. 7x/15+8x/15=723

3. x= 56

4, lng36=2

Ortger: 1432

3axanue 53.

IIpouumaiime 3a0anue u ycmanogume nocredoeamenvrocn.
Pacnonoxwte ypaBHEHNs B OpsKe BO3PACTaHHS 3HAYeHHS X.
1. 5(x+9)=-8

2. logo s(4x—x2)= -2

3. x=200/(5V2)?

4. 7/(x-5)=2

Ortger: 1234

3aganme 54,

LIpouumaiime 3a0anue u ycmarnosume nocredoeamenvHocho.
Pacnonoxure ypaBHeHuS B Ops/Ke BO3pACcTaHHS 3HAYCHHS X.
1. 5(x-6)=2

2. loga(3%-3*-63) =x

3. 12/x+5=-12/5
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4, x=2V13-5v2-26
OrseT: 3214

3ananmne 55.

IIpouumaiime 3a0anue u ycmarnosume nocnedosamenvrocme.
Pacrionoxwre ypaBHeHHS B HOpA/IKe BO3pACTaHHS 3HAYCHUST X.
1. (x-5)?=(x-8)?

2. log1—x(x*+3x+1)=1

3. x= 54/(3V2)

4. 4/(x-3)=5

Ortger: 2341

3AJAHMSA OTKPBITOI'O THIIA

3ananue 56.

IIpouumaiime 3a0anue u Oaiime 06ocnosannsLii omeem.

IlepBeiii yac aBTOMOGWIB exanm co ckopocTeio 115 KM/4, CISAYIOIME TPH Yaca — CO
CKOPOCTBIO 45 KM/, a 3aTeM [Ba 9aca — €o CKOPOCTHIO 40 km/u. Haiiure cpension ckopocTh
ABTOMOOMIIA Ha IPOTHKEHUH Beero myTH. OTBeT HaliTe B KM/4.

Orteer:

Bepem kaxnpif uac 3a 1 wacTh ¥ HaxomuMm CpelHee JUId STHUX 4acTeif, TeM caMbIM
OIIPENeIIAs CPENHIOIO CKOPOCTb.,

115+45-3+40-2/6 =330/6=55 xm/a

3ananue 57.

IIpouumaiime 3a0anue u daiime o6ocHosannwLii omeem.

JlBa BemocunenMCTa ONHOBPEMEHHO OTHPABHINCE B 80-kmnomeTpoBbIit mpober. [Tepsriit
¢Xal co CKOPOCTEIO, Ha 2 kM/4 60/IBIIEH, YeM CKOPOCTH BTOPOTO, U npHOBUT K GUHMIINY Ha 2 Yaca

panbmme Broporo. Haiinure ckopocts Benocumeaucra, NPUIIEAINEro K GUHUITY BTOpbiM. OTBET
JaiTe B KM/4.

Ortger:

IIycTs X KM/9 — CKOpPOCTB BTOPOTO BEIOCHIIEMACTA.
X+2 KM/4 — CKOPOCTb IEPBOTO BETOCHIIETHCTA.
Torna cocraBum ypasaenue

80/x — 80/x+2 =2

80(x+2) -80x =2x(x+2)

160=2x2+4x160~2x2+4x
2x2+4x—160=02x2+4x-160=0

D=16—4-2- (-160) = 1296=362

X1 =-4/+36/2*2 =32/4 =8

3apanmue 58.

IIpouumatime 3a0anue u daiime 06ochoeannbviii omeem.

Motopras mofka mpola IPOTHB TEYeHHS pexu 143 kM W BepHynace B IYHKT
OTHPABJICHUS, 3aTPaTHB Ha OOpAaTHEIA MyTh HA 2 Yaca MeHbime. HaifuTe cKOpOCTb TOIKH B
HETIO/BIKHOM BOJIE, €CITM CKOPOCTh TedeHns pabHa 1 kv/4. OTBeT qaiite B KM/d.

Ortser:

X - CKOPOCTB JIOAKU B HEMOJBHKHOMH BOJIE

x+1 - CKOPOCTb JIOAKH 10 TEIEHUIO

X-1 - mpoTHB TeyeHUs

143/x-1 - 143/x+1 =2

143(x+1) —143(x~1) =2(x+1) (x—1)
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286=2(x%-1)
286=2 x2-2
x?=144
x=12

3apanue 59.

IIpouumaiime 3adanue u datime o6ocrosannwiii omeem.

Temnoxon NpoXoHT IO TEYEHUIO PEKU 10 TMYHKTA HasHAYeHHs 609 KM M IOCIE CTOSHKH
BO3BpAINACTCA B MYHKT OoTHpaBieHus. Haliute cKopocTh TeueHusl, eClli CKOPOCTh TEIIOX0AA B
HENIO/IBIDKHOM BOZe paBHa 25 KM/4, CTOAHKA AHTCS 1 4ac, a B MyHKT OTIPABIEHHS TEILIOXOM
BO3BpaIaeTcsa 9epes 51 uac. OTBeT naiite B KM/4.

Otgert:

Ilycth X - cKOpOCTE TeueHus

TOr/a 25 + X - CKOPOCTb II0 TEYSHHIO

25 - X - CKOPOCTH IPOTHB TEUEHHS

51-1=50 gacoB B myTH

609: (25 + X) - BpeMs B IIyTH [0 TEYCHHIO

609: (25 - x) - BpeM4 B IyTH IIPOTHB TEUCHHUS

CocrapisieM ypaBHEeHHE:

609/25+x + 609/25-x = 50

IpuBosmm apo6u k o6imemy 3HaMEHATENO, IEPEHOCHM 3HAMEHATENb B IPABYIO YACTE

609*(25 - x) + 609*(25 + x) = 5025 + x) (25 - X)

30450=50- (625— x?)

30450=31250—50x>

50x“=800

x’>=16

x=4

3amganme 60.

IIpoyumaiime 3a0anue u Oatime o6ocnoeannwiii omeem.

Illects oxuHaKkoBEIX py6ammex nemrerne KypTky Ha 1%. Ha CKOTBKO IPOLEHTOB BOCEMb
TaKHUX XK€ pybaluek Jopoxe KypTKu?

Ortger:

6 pybawek nemesne KypTka Ha 1% o3Hadaet, uto 6 pybamek cocrasusor 100-1=99%
OT CTOMMOCTH KYPTKH.

CnenoparensHo, omHa pyGamxa — 310 99/6% OT CTOMMOCTH KypTKH, a 8 pybarek
(99/6)*8=33*4=132%

132-100=32%

IIK-7 crocoGeH HCIONB30BaTh OCHOBHBIE TEXHHYECKHE CPEACTBA IOHCKA HAy4HO-
bronoruyeckoit HEGOPMAIMH, YHHBEPCAIBHBIE TAKETH TIPUKIATHBIX KOMIIBIOTEDHBIX IIpOrpamMM,
co3faBaTh 0Oasbl JKCIECPAMEHTANBHBIX OHONOTMYECKMX NAHHEIX, paGoTars ¢ GHONOrMuecKol
uH(opManEeil B MOGAIBHEIX KOMIIBIOTEPHBIX CETAX:

ITK-7.1 TIpoBOAUT NEpBHYHELA MOMCK HH(GOPMALHH IO 3aJAHHOM TEMATHKE (B Tu., ¢
HCIIONIb30BAHHEM OTKPBITHIX 023 TaHHBIX)

IIK-7.2 Wcnmomp3yer B CcBOeM [ESTENLHOCTH YHHBEPCANBHBIC MAKETHI IIPUKIIaTHBIX
KOMIIBIOTEPHBIX NIPOrpaMM

[IK-7.3 Co3naer 6a3bl SKCIIEPUMEHTANBHBIX OHOMOTHYECKHX NAHHEBIX

3ATAHHUA 3AKPBITOI'O THIIA
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33)131-1115! KOMﬁHHﬂpOBaHHOI"O THIIA € BblﬁOpOM OJHOIr0 BEPHOI'0 OTBETA M3 NPEATOKEHHBIX
BaApHaHTOB

IIK-7.1 TIpoBomMT HepRHYHBIA TOMCK MHQOPMALUK N0 3aJaHHOH TeMaTHke (B T4, ¢
HCTIOJIB30BAHHEM OTKPBITHIX 6a3 JaHHBIX)

3ananmue 61.

IIpovumaiime 3adanue u svibepume npasunsHulil omeem.
Pemmre ypapnerne 4x+x° +15=0

1) 4,5,

2) -2,

3) -5;

4) Kopreii Her.

3anummre mudpy, 101 KOTOPOi yKazan BEPHEBIH OTBET
Ortger: 4

3angauue 62.

Ilpouumaiime 3a0anue u svibepume npasunviblii omeem.
Pemure ypasuerue:2x*-52x2+50=0.

1) 1;5;

2)-5;-1;1;5;

3)-1;-5;1;25;

4) 1;25.

3anuumre mudpy, Hox KoTopoit ykasan BEPHBIH OTBET
Ortser: 2

3ananue 63.

IIpoyumaiime 3adanue u evibepume npasurbnbiii omeem.
Haiinute snavenue sripaxenns 5%06.250%97

1) 25;

2)5;

3) 1/5;

4)21.979.

3anummTe mudpy, Mo KOTOpOit yrazaH BEPHEBINA OTBET
Ortser: 1

331(21-"15[ KOMﬁHHHpOBaHHOTO THIIA ¢ BBIGOpOM HECKOJbKHX BEPHLIX OTBETOB H3
NPEIJI0KEHHBIX BADHAHTOB

3ananue 64.

IIpouumaiime sadanue, evibepume NpasunbHbie Omeemel.

ITpomssenenue kopueit ypapHeHHs x* +11+ Vx* +11 = 42 npusagnexur IIPOMEXYTKY:
1) (—37;8]

2) (15;+0);

3) (-30;29];

4) (5;+ ©0),

3anumure QUGPEL, 0 KOTOPHIMY YKa3aHEL BEPHBIE OTBETEI

Ortsert: 13

3apanue 65.
IIpouumaiime 3adanue, svibepume npasunvHvie omeemi.
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Kaxue u3 ypapHeHuit umeror 1 pemenwe:

Dx®+3x-4=0

2)x*+8x+16=0

3) 3x-2x-1=0

4)2x2+4x+2=0

3amuumnTe oupPEL, 01 KOTOPEIMHA yKa3aHBI BEPHBIE OTBETHI
Ortger: 24

Sanaunﬂ 3AKPBITOI'0 THIIA HA YCTAHOBJIEHHE COOTBETCTBUS

3aganmue 66.
IIpouumaiime 3a0anue u ycmanosume coomeemcmaue.
VCTaHOBHTE COOTBETCTBHE MEXAY BEIUYMHAMH M UX BO3MOXHBIMHM 3HAYCHHSIMH: K

KKIOMY OJJIEMEHTY IIEPBOrO CTonbma moabepHTe COOTBETCTBYIOIME JJIEMEHT u3 BTOPOTO
cTONOLA.

BEJINYHUHBI SHAYEHUSA

cepebpansnit HopMatus I'TO mo 6ery 0,1 cexynaet
Ha 2 KM JJis MaJlbyuKoB 16—17 ner

JUTUTETBHOCTE TIOJTHOMETPAXKHOIO 10 759 cytok
XYA0KECTBEHHOTO (hHIEMA

BpeMs ogHOro obopota CaTypHa BOKpyT 8 muHyT 50 Cexynn
Comaua

MIPOJOJLKUTENBHOCTD BCIIBIIIKH 132 MunyTHI
doToanmapara

3anummute B TabMHILy BEIGpaHHEIE EPH TOX COOTBETCTBYIOIIMMH OYKBaMH.

A b B r

OtBet: A3B4B2I'1

3ananne 67.

IIpouumatime 3a0anue u ycmanosume coomsemcmeue.

YcTaHOBUTE COOTBETCTBHE MEXIy BENMUMHAMM M HX BO3MOXHBIMH 3HAYCHHSME: K
KOKIOMYy SIEMEHTY NMEPBOTO CTONONA HOAGEpATE COOTBETCTBYIOWIMI IMIEMEHT H3 BTOPOTO
cTonbia.

BEJIMYHHBI 3HAYEHUA
Macca KypuHoro sifia 2,5 mr
Macca IETCKOM KOISACKH 14 xr
Macca B3pOoCIIoro Jiocs 50r
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Macca aKTUBHOTO BEIECTBA B TaOIeTKe ‘ 500 xr ‘

3anmnmuTe B TaGnuiy BEIGpaHHbIE IUQPEL 10 COOTBETCTBYIOMIMMHY GYKBaMH.

A b

B

]

| |

OtBet: A3B2B4I"1

IIK-7.2 HcoomesyeT B cBoelt jmesTeNbHOCTH YHUBEPCANBHBIE MAKETHl TPHKIAAHBIX

KOMITBIOTEPHBIX POrpamMM

3aganne 68.

IIpouumaiime 3a0anue u ycmanoeume coomeemcmaue.

YCTaHOBHTE COOTBETCTBHE M BHUIMTE OoTBeT. Ha PHCYHKE TOYKaMH H300paxkeHO YHCIIO
POZMBIIAXCS MANBIHKOB M J€BOYEK (L0 OTAENGHOCTH) 33 KaXAbIA KaleHXAapHEH Mecsr 2013
Tola B ropoickoM poanome. 110 TOpH30OHTANM yKa3aHLI MECSIEL, IO BEPTHKAIN — YHCIIO
POXeHHUHA. JINa HAIMATHOCTH TOUKH COENWHEHH] JTHHUSIMEL ITone3yschk pUCYHKOM, TOCTABETE B
COOTBETCTBUE K&XKIOMY M3 yKa3aHHEIX IIEPHOLOB BPEMEHH XapaKTEPHCTHKY POXKIAEMOCTH B

3TOT NIEPHOI.
130

125

120

115 v
110

S

- » ]

105
100

95

90

AHE e Map amp Malf IOH MEQN ABT CGH OKT HOS Hex

HNEPUOABI
BPEMEHU

IHEPHUOJABI BPEMEHHI

SHBaph — MapT

B KaXIBIA MECAI] 3TOro IEPHOA TUCIIO poXxneHuii
ACBOYEK U MATBYMKOB pa3siHJalIock He 0ojice YeM Ha 5

anpesns — HIOHb

B OJIMH H3 MECAUEB 3TOT0 NEPHO/IA YHCIIO POXKICHH
MAaJIBYMKOB M ACBOYEK pa3Indaiochk 6osee yem Ha 10

HIOJIb — CEHTAOPE

B KQXIOM MECAIIE 3TOTO NEpHOAa MUTBYHKOB POXIAIOCH
6OJIBIIIC, IEM JJEBOUCK

OKTAOpPE — nexadpn

B OJIMH U3 MECSALIEB 3TOI'Q NEPHOJIA YHCIIO POXKICHUH
ACBOYCK JOCTUTTIO MHHHMYyMa 3a BECE I'0JT

33




3anuummre B Tabuty BEIGpaHHKE QP 101 COOTBETCTRYIOMMMMY OykBamu,

A b

B

} r

|

Otser: A1B3B2I'4

3axanne 69.

IIpowumatime 3adanue u ycmanosume coomeemcmeaue.

YCTaHOBUTE COOTBETCTBHE W RIHIIATE OTBET. Ha pucynke uzo6paxén rpadpuk GyHKnuH
y=f(x) m ormedens: Touxm A, B, CuD na ocm Ox. lonesyack rpadmioMm, mocrapsre B
COOTBETCTBHE KaX/I0# TOUKe XapaKTePUCTHKH (hYHKIMH 1 c& IIPOH3BOTHOM.

Y
/‘
4 N\
Pp— I
y=f@®/
]
4 1 c J il .
: — >
! J/ 0 N\ / D X
JII  —
/
[ ToYKH XAPAKTEPHCTUKH
A 3Ha9eHUE YHKIMY B TOUKE NOJIOKHTENBHO, 2 3HAYCHHG HPOM3BOHOM
(ynxumn B Touke oTpruaTeNBEHO
B 3HaYeHHE GYHKIMY B TOYKe OTPHLATENHHO U SHAYCHHG IPOU3BOJHOM
(yHKIIH B TOYKe OTpHIATETLHO
C 3HAYCHHE QYHKIMH B TOYKE IIOJNOKUTENBHO H 3HAYCHHO IIPOU3BOIHOH
(GYHKIME B TOUKe DONOXHATEBHO
D 3HA4EHHE PYHKIHMH B TOUKE OTPHIATENLHO, 4 3HAYCHHE IPOU3BOIHO
L (yHKIMY B ToUKe MONOKATEIBEHO

3anumure B Tabmimy BBIOpaHHbIe NH(PEI OX COOTBETCTBYIOIUMH OYKBaMH.

A b

B

r

Oteet: A451B2I'3

3ananue 70.

IIpoyumaiime sadanue u ycmanosume coomeememsue.
YCTaHOBHTE COOTBETCTBHE MEXAY YPaBHEHHEM H €TI0 XapaKTEePHCTUKOM:

YpaBHenne

XapakTtepuernka

34



(2x*+1)2-10(2x2+1)+9=0

YpasHeHHE He UMEET pelIeHus

E-H2x+7)=0

YpaBHEHHE MMeeT OJIHH KOPEHb

2x2+4=0

VpaBHeHHe uMeeT 2 KOpHA

(2x*+3x)%-7(2x2+3x)+10=0

YpaBHeHHE BMeeT 3 KOpHs

YpaBrenne umeeTt 4 KopHs

3anumure B Tabnuily BHIOpaHHbIE IHQPEI 0T COOTBETCTBYIOMEMHE GYKBAMH.

b B

r

Orset: A4B3BITS

3az[amm 3AKPBITOI0 THIIA HA YCTAHOB/ICHHE moCJaeT0BATEALHOCTH

3agaume 71.

Ipouumaiime 3a0anue u yemanosume nocredosamenvrocms,
Pacronoxwre ypaBHeHus B mopske Bo3pacTaHus 3HaYeHHs X,

1. x+3=-9x
2. x=In(e3)
3. x=V4*

4.3x+12x —25x +28 —3+5=10

Ortsert: 1423

3ananue 72,

IIpouumaiime 3a0anue u ycmanosume nocredosamenviocme,
Pacronoxwure ypaBHeHu B OPSKE BO3PACTAHHMS 3HAYCHHS X,

1. - 4+7x=8x+1
2. x=(2\3)/ 30
3.logN3=1/4

4. x+1+x+2+x+3+x-1+x-2+x-3=24

OrtseT: 1243

3apanue 73.

Hpouumaiime sa0anue u ycmanosume nocredosamensiocme,
Pacrionoxmute ypaBHeHUs B ops/ke Bo3pacTaHus 3HaueHHs X.

1. 1-10x=5%x+10
2. x=48/(2V6)?

3. 8+2/(x-4)=16
4.log0,1 x=-2
Ortger: 1234

IIK-7.3 Cosnmaer 6a3n1 9KCTIIEPUMEHTAIBHEIX OMOJTOTHYECKUX NAHHBIX

3ananue 74.

Ipouumaiime sa0anue u ycmanosume nocredosamensviocme,
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Pacnonoxche YpaBHCHHS B HOpAOKe BO3pacTaHus 3HAYCHU A X.
1. 10(x+2)=-7

2. lg(4x+10)—lg(x+3)=21g4—1g8

3. x= (V32-V6)/V12

4. 6/(x+5)=-5

OtseT: 4123

3apanue 75.

IIpouumaiime 3adanue u ycmanosume nocredosamenvrHocme.
Pacnonoxure ypaBHEHHS B OpsIKe BO3PACTAHAS 3HAYCHHS X.
1. (x+3)?=(x+8)?

2. x= (V20-V32)110

3. logs(x)=2

4. x+x/5=-12/5

Oteert: 1423

3ATAHUSA OTKPBITOI'O TI/IIl'IA

3aganne 76.

IIpouumaiime 3a0anue u daiime obocrosannwiii omeem.

Karep B 10:00 BBImIEN 1O TEYEHUIO PeKH U3 TYHKTA A B IyHKT B, pacIonoxeHHsI B 40
kM ot A. IIpoGeiB 3 yaca B myHkTe B, Karep oTnpaBmiucs Hazan u BEPHyJCA B yHKT A B 16:00
TOro ke aHA. Ompenenure coOCTBEHHYIO CKOPOCTb Karepa (B KM/4), eclM W3BECTHO, HYTO
CKOPOCTEH TEYECHHUS PEKH 3 KM/4.

Ortger:

Ilycts x kxM/4 — coBcTBerHas ckopocTh karepa. Torma cKOpOCTE Karepa 10 TE€YEHHUIO
paBHa X+3 KM/4, IPOTHB TeUeHHA — X—3 KM/4. PaccTosHIE MeX /Iy IyHKTaMH A 1 B paBHO 35
kM. Torza xarep moTparwn Ha HOpOry B OfHY CTOPOHY MexIy myHkraMd A u B Bpewms,
paBHOe 35/(x+3), a B ipyryro cropony — 35/(x+3). Bpems B myta 16-10-3=3 waca 651 B OyTH.
COCTaBHM YpaBHEHHE.

(40/x-3) +(40/x+3) =3 (IIoMHOXHM KaXI0€ CIaracMoe Ha HeIOCTAFOIIMI 3HaAMEHaTellk)

40(x+3) +40(x-3) =3(x+3) (x-3)

80x =3(x2-9)80x =3(x2-9)

80x=3x2-2780x=3x2-27

3x2—-80x— 27=03x2-80x- 27=0

D=6400 —4-3- (-27) = 6724 =822

X1=80+82/2*3=27

3apanmue 77.

IIpouumaiime 3adanue u datime obocrosanuwiii omeem.

MoropHad noika mpolnna IpoTHB TedeHHs pekH 117 kM u BEPHYNAack B IYHKT
OTIPABICHUSA, 3aTPaTHB Ha OOpaTHBIA MyTh Ha 4 daca MeHsue. Haifaure cKopocTs JOAKH B
HETIOBHXXHOH BOJIE, €CIIM CKOPOCTh TeUCHHs paBHa 2 kM/4. OTBeT maifte B KM/4.

OrtBer:

ITyeTs X KM/9 — CKOPOCTE JIOZIKY B HENOABIDKHOM BOJE.

X+2 KM/9 — CKOPOCTE II0 TEYEHHIO.

X-2 KM/9 — CKOPOCTH IIPOTHUB TCYEHHSI.

Torma cocraBuM ypasuenue

117/%-2 - 117/x+2 =4

117(x+2) -117(x-2) =4(x-2) (x+2)

468=4(x2—-4)468=4(x2-4)

117=x2-4117=x2-4
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x*~121x2=121
x=11

3ananmne 78,

Ipouumaiime 3a0anue u oaiime o6ocrosannwviii omeem.

Motopras nozmka mpomna HPOTHE TedeHHS pekr 48 KM W BepHYNach B IYHKT
OTUpABJICHHUS, 3aTPaTHB Ha oOpaTHblA IMyTh Ha 8 4acoB MeHsme. Haitmmre CKOpPOCTh TCUEHHS,

€CIld CKOPOCTE JIOAKH B HEMOABMXHON BoZe paBHa 8 kM/4. OTBeT jajite B KM/4.
Orger:
X - CKOPOCTb TE€UEHHUS
84X - CKOpPOCTE 1O TeueHuUIO
8-X - CKOPOCTE IIPOTHUB TeueHUs
48/8-x — 48/8+x =8
48(8+x) —48(8—x) =8(8—x) (8+x)
96x=8(64— x?)
8x*+96x—512=0
X2+12x—64=0
D = 144-4*1*-64=400
X =-124+20/2*1 =4

3axanue 79.

IIpowumaiime 3a0anue u Oaiime o6ocroseannwiii omeem.

HBa Benocumenucra OJHOBpEMEHHO OTIIPaBHIHCE B 220-KHJIOMETPOBBHIA mpober.
Iepserit exan co ckopocTsio, Ha 9 kKM/4 GombIuelt, gem CKOPOCTB BTOPOTO, H MPUOBUI K GUHHITY
Ha 9 uacoB pansine BrOporo. Haiigmre CKOpPOCTE BEJIOCHIICNHCTA, NPUINEAIIETO K (DUHHUIIY
nepeeM. OTBeT naiiTe B KM/U.

Otser:

X - CKOpocTh 1-ro Benmocunenmcra

X-9 ~CKOpPOCTH 2-T0 BEIOCHIIEANCTA

220/x =220/x-9 -9

220 * (x-9) =220x - 9x * (x-9)

220x - 1980 = 220x - 9x>+ 81x

x2-9x-220=0

D=81-4*1*-220=961=312

x1=9+31/2=20

X2 =-11 (ne yIOBIETBOPAET YCIOBHIO)

3ananme 80.

Ipouumaiime 3adanue u daiime o6ocnosannsiii omeem,

Hanor Ha noxozmer cocraemser 13% ot 3apaboTHOM Iuatel. 3apaGoTHas miata AHupes
Cepreesnua pasua 13 500 pyGuneii. Kakyro cymMmMy oH momyuut mocie BeueTa Hanora Ha
noxonwt? OTBet fpaiite B py6nsx.

Ortser:

3a BeraeroM 13% Auppeit Cepreesuy noy4ut 87% unu 0,87 4acTs oT 3apIUIaTEL
0,87*13500=11745 p

3.2.2. Bompocs! K 3aueTy

®opMHpyeMast KOMIIETCHIHA:
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YK-1 cnoco6er ocymecTsiaTh TIOHCK, KPUTMMECKHH aHalu3 M CHHTe3 MH(OpMaIuu,
HPUMCHATE CUCTEMHEBIA IIOAXO/ JUIS PeINeHUs TIOCTABICHHBIX 343
YK-1.1. Aranusnpyer 3anauy, BeieNss ee 6a30Bbie COCTAaBIISIONIHE.

1. Ces13p onpenenuTeneli 3afanmoi MaTpyuLIB 1 06paTHON MaTpHIIEL.

2. HeM OTIHMYAETCS MUHOP MATPHIIEL OT anreOpan4ecKoro TOMONHEHNS?

3. Dopmyner Kpamepa. Yenosns cymecrsosanms PCLICHUA HEOMHOPOAHOH CHCTEMBI
YpaBHEHHH.

VK-1.2. Onpenenser, HHTEPIIPCTHPYET U pamXHUpyeT HHQOpMaunmio, TpeGyeMyro s
PELICHHUS MOCTABIEHHOM 3a1auu.

4. Ocobennoct npuMenenns Mertoma I aycca NIpH pEICHUM CHCTEM IMHEHHBIX
YpaBHEHHHA.
5. YTo Takoe MpAMON Xom M OGPATHEIA XOX MeToma I'aycca? B gem 3axmouaercs

CMEICIT IIPAMOTO Xoaa?
6. Yto Takoe NONSpHEIE KOOPIMHATEL?

VK-1.3. OcymecTBusier mouck MHGOPMALME U1 pelleHHs IIOCTAaBICHHOM 3amaud 1o
Pa3IHYHEIM THIIaM 3alIPOCOB.

7. CRs13b IPAMOYTONBHBIX U HOJIAPHBIX KOOPHHAT,

8. Pasnuunkie Bub! ypaBHeHuit mpsamoii Ha TUIOCKOCTH. B3amMmHoe PpacmonoxeHHe
MIPSMEIX Ha IJIOCKOCTH.

9. Y10 Takoe yrmosoii xoabdumuent npsamoit? Kak cps3anb MEXIy coboit yrioBele
K03 GHIMEHTE HapaaIeTbHbIX 1 HePHEHIMKY/IAPHBIX TPAMBIX?

YK-1.4. PaccmarpuBaer H mpemnaraeT BO3MOMKHBIE BapHaHTHl PEICHUS TIOCTARJIECHHOM
3aaud,

10. Buz ypaBHEHUS OKpYKHOCTH.

11. YpaBHenne smmnca. Yto Takoe Gombluas M Manas OCH SUTHOCA? B uem
3aKIIF09AETCA CMBICT DKCIIEHTPHCHTETA?

12. YpaBHeHHs MapaGoisl ¥ rHIEPOOIIBL.

®opmMupyeMas KOMIETeHIAS:

OIIK-6 cniocoGen MCHONB30BaTh B NPODECCHORATBHOM NeSTeTEHOCTH OCHOBHBIE 3aKOHEI
uswky, Xumum, Hayk o 3emne u GHONOTHH, [IPUMEHATH METOIBI MAaTEMAaTHYECKOIO aHANH3a U
MOZCIMPOBAHMS, TEOPCTHIECKUX M SKCIEPAMERTANLHBIX HCCIEA0BAHHM, IPHOBPETATh HOBHIC
MATCMaTHIECKUE U CCTCCTBEHHOHAYYHbIC 3HAHUS, HCIIONE3Ys COBDEMEHHBIE 0GPa30BaTeTbHbIE K
MH()OPMALHOHHEIE TEXHOTOIHH;

OIIK-6.1. Hcnonesyer B npodeccHoHaNbHON NeATENbHOCTH OCHOBHEIS 3aKOHBI (PU3HKH,
XHMHH, HayK O 3eMJie H GHOJIOTHH

13. Onpenenenne npenena GyHKum,

14. Yto Takoe GeCKOHEYHO MaJIbie H GeCKOHEYHO OoJbuINe BeTUINHEI?
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OIIK-6.2. IIpuMeHAeT MeTONH MAaTeMATHYECKOr0 AHAIM3A K MOJIETIMPOBAHHS,
TEOPETHYECKHX U 3KCIEPUMEHTAIBHBIX UCCIICAOBAHMIA

15. Ompenenenve mnpowssomuoii. B  ueM 3akmouaercs GU3HYECKM  CMBICTT
OPOM3BOIHEIX IIEPBOTO M BTOPOTO MOPSAKOB?

16. OcHoBHEIE TpaBuna AudbepeHIIPOBAHHUS 3NIEMEHTapHBIX ¢yHKIHE. Kakne
(yHKIMH HA3BIBAIOTCS JIEMEHTAPHBIMA?

OIIK-6.3. cmnocobeH mnpuobperaTs HOBbIE MaTeMAaTHYECKHE H €CTECTBEHHOHAYTHEIE
3HaHHS, HCTONB3Ys] COBPEMEHHEIE 00pa3oBaresbHbe U HH()OPMAHOHHEIE TEXHOIOTHH

17. OcoGeHHOCTH OnpeneeHHs IPOU3BOHEIX COXHEIX (DYHKIHI.

18. IlpuMeHeHMe  NPOM3BOAHEIX IPH  HAXOXJAEHHH  IIPE/ENOB. Packpsite
HeomnpeAenE€HHoCTel Mo npasuny Jlonurans

19. Haiitu Ipon3Bo/IHEBIE SIEMEHTAPHEIX (QYHKITHI

PopMupyeMas KOMIETCHIHA:

IIK-1 crnocobeH 3KCIUTyaTHPOBATE COBPEMEHHYIO anmaparypy ®u oOopymoBaHue s
BBITIONHCHUS HAYHO-HCCIIENIOBATEIECKIX MOJIEBBIX M Ta60paTOPHBIX GHOJIOTHYECKHX PaGoT;

IIK-1.1 IlpuMeHseT B CBOEH JEIATENBHOCTH aHAIUTHYECKOE nabopatopHoe 000pyIOBaHHE;
CPEACTBA BEMUCITUTENLHOMN TEXHUKH, KOMMYHUKAILIMH H CBSI3H,

1. OmnpeneneHns YUCIOBOTO PAAA.
2. INonarre cxomuMocCTH psja.
3. Kakoii psiy1 Ha3bIBaeTCS MayKOpaHTHBIM HIIH MUHOPaHTHBIM.

IIK-1.2. TlpoBomaT saGoparopHElE HCCICTOBAHM, 3aMephl, aHaIU3bl OTOOPAHHBIX
IPUPOTHBIX  00pasnoB; paboTaTs Ha AaHAIMTHYECKOM JaGOPATOPHOM obopynoBaHum;
HCIIONB30BaTh ~ aBTOMATH3HPOBAHHEIE CHCTEMBI KOHTPOMAA  IJKOJNOTHYECKOTO  COCTOSHHMS
TEPPUTOPHIA.

4. 1IpoBepka Ha CXOIMMOCTE PSAOB C OMONIEI0 MAKOPAHTHOTO HITH MHHOPAHTHOTO
pAa0B.

5. Kakwe mpM3sHakm HCIONB3YIOTCS TIpM  HCCICHOBAHMM HA  CXOMUMOCTD
TIOJIOXKHTENBHBIX PSOB?

IIK-7 cnocoGeH HCIONB30BATH OCHOBHEIE TEXHMYECKHE CPECTBA IMOWCKA Hay4HO-
Guonornaeckoit HH(OpMAIY, YHABEpCATLHEIE TAKETHI IPHKIALHBIX KOMIIBIOTEPHBIX IPOTPaMM,
co3naBaTh 0asBl KCIEPUMEHTANBHEIX OHONOTMYECKMX NaHHBIX, PabOTATh C GHONOTHUECKOH
uHbOpMaIueil B II0GANBHBIX KOMIIBIOTEPHBIX CETIX.

HK-7.1. TlposomuTr mepBHYHENA NOUCK HMHGOPMAlHMM IO 3aJaHHOM TEMaTHKe (B T4, ¢
HCIIONB30BAHAEM OTKPHITEIX 0a3 JaHHEIX

1. IIpuBenuTe NpUMEpE! TapMOHHYECKOTO ¥ 060OIIEHHOTO TApMOHUYECKHIL PpAOB.

2. Omnpenenenue 3nakouepenyromerocs pana, Ipusnak JleiiGuunmna.

[IK-7.2. Hcmonp3yeTr B CBOell AeATEILHOCTH YHUBEPCANBHEIE IIAKETHl HPHUKIAIHBIX
KOMIIBIOTEPHBIX IIPOrpamMM

1. Y10 Takoe abGComOTHAS U YCIOBHAS CXOTUMOCTH?

2. Kakve mpusHakm WCHONB3YIOTCH IIPH  HCCIENOBAHHM HA  CXOAMMOCTD
3HAKOUECPEAYIOLIUXCS PSIOB?
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1IK-7.3. Co3naer Gasbl skCIepHMEHTATEHBIX GHOIOTHYECKIX JIaHHBIX

3. Buj cTenenHbIX psanoB. O61acTh HCIOIB30BARMS CTEIIEHHBIX PAIOB.
Teopema AGens. Panuyc u mHTEpBa cX0MUMOCTH CTENEHHEIX panoB

3.2.3. Bonpocs! K 3K3amMeHy
DopMHpyeMas KOMIETeHIHM:

YK-1 cnocoben ocymecTBAT: MOHCK, KPUTHHECKMit AHAIM3 ¥ CUHTE3 uH(OpMAaIUH,
HPUMCHATH CHCTEMHBIH TOAXON I PEIIEHHSs TOCTABICHHBIX 3a1ad
YK-1.1. Anayusupyer 3anaqy, Bblnemss ee 6a30BLIe COCTABISIOIIHE.

1. Marpurnel.  CpoiicTra, Onepanuy Hax Marpunamu. ONpenenuTend, MHUHODEI,
anrebpamueckoe JOMONHEHHE.

YK-1.2. Ompenensier, mutepuperupyer u parXxupyer uHbOpMaIIo, TpeGyeMyio s
PELICHUS IIOCTABJICHHOM 3a0a4n.

2. Pemenne cucteM IMHERHEIX ypaBHEHHIT METOIOM Kpamepa.

VK-1.3. OcymecTBiaser mouck MHQOPMAIMH I pEMeHHS NOCTABICHHOMN 3aa4d [0
Pa3IHYHBEIM THIIaM 3aIPOCOB.

3. Pasnuynble BUABI ypaBHeHwmit NpAMOi Ha IUIOCKOCTH. B3amMHOe PacCIIONIOKEHIE
IPSMBIX Ha IIIOCKOCTH.

YK-1.4. PaccMarpuBaeT H IIpennaraeT BO3MOKHBIE BApHUAHTEl PEIICHHUSA IOCTaBICHHOM
3a/a4m,

4. OKpyXHOCTh, KAHOHHYECKOE YpaBHEHHE, CBOMCTBA.
5. ITapaGona, KaHOHMYECKOE YpaBHEHUE, CBOMCTBA.

PopMupyeMas KOMOETEHIHS:

OIIK-6 croco6en MCmonb30BaTh B MPOeCCHORANBHON NeSTeBHOCTH OCHOBHBIE 3aKOHBI
dusuky, XuMEY, Hayk 0 3emiie H GHOJIOIHH, IPEMCHATD METOABI MaTeMaTu4ecKoro aHanusa u
MOJICTHPOBAHKS, TEOPETUIECKUX M IKCIIEPUMEHTANBHBIX HCCIEAOBAHMMH, NPHOGPETaTh HOBHIE
MATCMATHIECKHUE M €CTCCTBCHHOHAYYHBIE 3HAHNS, HCIIONB3Ys COBPEMEHHEIE 0OPa3oBATeNbHbIE 1
HHpOPMAITHOHHBIE TEXHONOTHH

OIIK-6.1. Hcmone3syeT B poecCHOHAIBHOM NeSTENbHOCTH OCHOBHEIS 3aKOHBI (DHM3UKH,
XHMIH, HayK O 3emite 1 GHONIOrun

6. Ilpenen dbynkmmu B Touke, HempepHIBHOCTE ¢yBKImM, CBOMCTBA HENpepBIBHEIX
byHKIMI,

7. BeckoHeuHO Masble H GECKOHEYHO GOMBIIIE bysxum.

8. 3amMeyareTbHbIE TIpEIEbl.

9. Onpezenenue Npon3BoAHOM, €& Gu3nIecKuil u TeOMETPHIECKUN CMEICIL.

10. IlpaBuna  nuddepenuuporanus,  Tabmmma NPOH3BOJHBIX  OCHOBHBIX
ANIEMEHTAPHBIX (PYHKIHIA.

11. IIponsronHas cnoxHol GyHKIHM. Jlorapudmuraeckoe muddepennuporarmue.
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12. Auddepennuan Gpyuxumm, ero reoMeTpruecKuit cMEICH.
13. IIpoussomusle u grudPepeHIMabl BHICIHX IOPSIKOB.

OIIK-6.2. IlpumeHseT MeTOmBI MAaTEeMaTHYECKOIo aHanM3a M MOICIUPOBAHUSI,
TEOPETUICCKAX M IKCIIEPHMEHTANIBHEIX HCCISTOBAHMI

14, PackpriTHe HeonpenenéHHOCTEH MO npasuiy Jlomurtans.

15. Ionarve GyHKIMA HECKONLKHMX HepeMeHHbBIX, 06NacTh OIpPEAEICHHUA, JTMHIH
YPOBHSL.

16. HacTHEIe TPOM3BOIHEIE, ONPEIeIeH e, CBOHCTBA.

17. Ionuoe npupamenwe, nonusi guddepenmuan, ero ceoicraa.

18. IIpoussonmmsle u nuddepennmansl GYHKIUHN HeCKOMBKAX MEPEMEHHEIX BBICIIHX
MOPAIKOB.

19. HepeooGpasHasi, HeonpeeNEHHEBIN MHTErPAI, €T0 CBOHCTBA.

20. Tabnuua HHTErpanoB OCHOBHBIX IMEMEHTAPHBIX (YHKIMA, HENOCPEACTBEHHOE
HHTETPUPOBaHHE,

21. 3aMeHa [IepeMEHHEIX B HEONPENENEHHOM HHTErpare, HHTETPHPOBAHME II0 YACTSM.

22. NHTerpuposanne paHoOHAIBHBIX BRIPAKEHHIA.

23. UuTerpupoBaHHe TPHIOHOMETPHYECKHX (YHKIIHEL.

OIIK-6.3. cmocoGen mpHOGpeTaTh HOBHIE MaTeMAaTMYECKHE W €CTECTBEHHOHAYYHBIE
3HAHWs, UCIONIB3Ys COBPEMEHHbIE 06pa30oBaTeNIbHEIC ¥ HH(POPMALHOHHEIE TEXHOIOTHH

24, Omnpenenénubii MHTErpa, ero cBoicTsa, Gopmyna Hetorona — JleiiGruma.

25. OCOGEHHOCTH BEMHCICHHS ONpPENENEHHOTO HHTErpaia: 3aMeHa IIEPEMEHHEIX B
OIPENENEHHOM HHTETPANIE, WHTErPUPOBAHHUE IT0 YACTSM.

26. IpunoxeHus ONMpeNeNnEHHOr0 MHTerpaa; IUIOMaah KPUBOIHHEHHOM Tpalelnn,
00BEM Tena BpallleHHs BOKPYT OCH abeIuce, JTHHA JyTH TLIOCKOM KpHUBOH.

27. Auddepennnanpusie ypapuenus, o6mue monsud, 3amxaya Ko,

28. Juddepenrmanbuble  ypaBHeHMS ¢ pasgeSIONAMHCH IIEPEMEHHEBIMH,
OJHOPOIHEIE, NHHEHHEIE IEPBOTO MOPAIKA.

29. Pasnoxenne QyHKIAN B CTENEHHBIE PAIBI IO dopmyne Teitnopa. Pag Maknopena.

30. Hcnone3oBanme psaaos 11 NpHOTMKEHHOTO BBIYACICHHS byHKITHiL.

®opMupyeMasi KOMIETEHIHA:

IIK-1 cmocobeH SKCILTyaTHpOBaTh COBPEMEHHYIO anmnaparypy u oOopydoBaHue s
BBIOJIHEHHSA HayHO-HUCCNENOBATENBCKIX TIOJIEBEIX M Ta60paTOPHEIX GHOIOrMYECKAX padoT;

1IK-1.1 TIpuMensteT B CBOEH AeATENBHOCTH aHAIMTHYECKOE naGopaTopHOe 060pya0BaHKE;
CPeNCTBa BEIYHACIATEILHON TEXHIKY, KOMMYHUKALVH ¥ CBS3M;

31. Teopus BeposTHOCTEH: OCHOBHEIE MOHSTHS, KIACCHYECKOE olpeneneHne
BEPOATHOCTH.

32. Hexoroprie nonsTis 1 hopMyIibl KOMOHHATOPHKHL.

33. OrHocuTeNnbHas YacTOTa, €€ CBONCTBA, CBA3E C BEPOSTHOCTEIO.

1IK-1.2. TIpoBomur naGOpaTOpHBIE HCCIENOBAHHUL, 3aMephl, aHalM3bl OTOOPaHHBIX
NPHPOAHBIX 00pasloB; paGoTarhk HA AHAIHTHYECKOM 1abopaTOpHOM — 0GOPYAOBAHAM;
HCIIOTIb30BAaTh ~ aBTOMATH3MPOBAHHBIE CHCTEMBI  KOHTPONA  3KOJOFMYECKOTO  COCTOSHHS
TEPPUTOPHIA.

34. CoOnITHA COBMECTHBIE U HCCOBMECTHBIE, TEOPEMEI CIIOXKEHHS BEPOSTHOCTEH.
35. CoO6rBITHS 3aBHCHMEIE M HE3aBHCHMEIE, TEOPEMEI YMHOXKEHUS BEPOSTHOCTEH.
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36. INonHas BeposTHOCTS, ¢opmyna Beiieca (Teopema THIIOTE3).

DopmMupyemasi KOMIIeTeHIHST:

IIK-7 cmocoGen HCIHONB30BATh OCHOBHEIE TEXHHYECKHE CPEeJICTBA IIOHCKA HAayJHO-
Gronoruueckoit uapopMarmH, YHUBCPCATBHBIE NAKETHl IPAKIIATHEIX KOMITHIOTEPHBIX IIpOrpaMm,
CO3MaBaTh 6asbl SKCIEPUMEHTANBHBIX OHONOrHYECKHX J@aHHbIX, paboTarh ¢ GHOIOrHYECKO
HHOPMaIWEll B II0GAIEHBIX KOMITBIOTEPHBIX CETSX.

HK-7.1. TIpoBoguT nepBHYHEI HOMCK MHGOPMALMA [0 33JaHHOM TEMAaTHKe ® Tu, ¢
MCIIONE30BAHUEM OTKPHITEIX 6a3 NaHHEIX)

37. IToBTOpHEIE ¥icTEITaHMS, cCXeMa beprymmm.
38. JlokaneHas u UHTerpanbHAS TeopeMs! Jlamnaca.

HaHBCPOHTHCﬁmeC YHCIIO MOABNEHHH COOBITHS B HE3aBUCUMEIX HCHOBITAaHUAX, MOJaJIbHAA
BEPOATHOCTE.

IIK-7.2. Hcnomesyer B cBoeii ACATCIIPHOCTH  YHHBEPCATbHEIE TAKETH IIPHKIALHEIX
KOMIIBIOTEPHBIX IPOrpaMM

39. CrnyvaiiHble  BeaMUMHEL o0Ilue IOHATHSA, CHOCOGEHI 3aJaHus, 3aKOHBI
paclpeneneHus.
40. HuckperHass  ciydaitnas BCIMYMHA, 3aKOH  DPacIpeleNeHHs, YHUCIIOBBIC

XapaKTEPUCTHKH, HX CBOMCTBA,
IIK-7.3. Cosnaer 6assr SKCIEPUMEHTANBHEIX OHOIOTHYECKHUX MAaHHBIX

41. BuHoMuanEHOE pactpenerenye, ero YHCIOBbE XapaKTePHUCTHUKH.
42. Pacnipenenenue IMyaccona, ero ynciossie XapaKTEePHCTHKH.

1. METOAUYECKHE MATEPHAJTBI, ONPEAEJIAIONIVE MTPOIEYPHI
OUEHWBAHWSA 3HAHWI, YMEHMI  HABBIKOBH OIIBITA
AEATEJLHOCTH, XAPAKTEPH3YIOIHX TAIBI ®OPMUPOBAHIS
KOMIIETEHIUHI

Kpurepun onennBanus 3nanmit o6yuaronmxes mpn IIPOBEICHAH TECTAPOBAHHS:
Pesynkrar Tectupopamms oumemumpaercs mo NIpOLICHTHOR ImNKane omeHKH. Kaxmomy
00yJaroIEMyCS IPeIAraeTcst KOMILIEKT TECTOBIX 3alaHu# U3 25 BOIPOCOB:
¢ OT™MeTKa «OTIIHYHO» — 25-22 NIPaBHJIBHBIX OTBETOB.
* OTmMeTKa «xopomo» —21-18 IIPaBHIIBHEIX OTBETOB.
* OT™MeTKa «yA0BJIETBOPHTENLAON — 17-13 IIPaBHJIBHBIX OTBETOB.
* OTMeTKA «HEeyI0BIETBOPHTEILHO» — MeHee 13 IIPaBHJIBHEIX OTBETOB

KQI’ITCQHI/I 3HaHHHA NIPH IIPOBE/ICHUH 3a4€Ta M HK3aMEeHA!

. Onenxa «3auTeHO» JOIKHA COOTBETCTBOBATE napamMerpaM mo6oi M3 MONOKHTENBHEIX
OLICHOK (COTIIMIHOY», «XOPOIIO, «YZOBIIETBOPHTEHHOY),
o Onenka «He 3a4TeHO» JOMKHA  COOTBETCTROBATE IlapaMeTpaM  OIleHKH

«HEYIOBIIETROPUTEIHLHOY.

* OTMeTKa «OTIIMYHO» — BBINOJIHEHH! BCE BHIBI Y4eOHOH pabGoTEHI, [pexyCMOTpPEHHEIE
y4eOHbIM 1aHoM. O6yyaromuiics ACMOHCTPHPYET COOTBETCTBHE 3HAHHM, YMEHHI!, HABBIKOB
TIPUBENICHHBIM B TabJIMLUAX IOKA3aTellsM, OIepHpyeT NIPHOOPETEHHBIME 3HAHUSAMHE, YMEHUSIMH,
HaBbIKAMY, TIPUMEHACT MX B44 CHTyaUMIX MOBBILEHHON CIIOKHOCTH. Ilpu 3TOM MoryT GhHITH
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AOTYUICHBI HETOYHOCTH, 3ATPYIHEHHS HPH AHATHTHUECKHX Onepanusiax, InepeHoce 3HAHHA M
YMEHHI Ha HOBBIE, HECTAHIAPTHbIE CHTyaITHH. —

*OTMeTKAa «XOpPOII0» — BLIONHEHE! Bee BHAbL y9eOHON paboThI, Ipe/ryCMOTpEHHEIE
y4eOHBIM ImaHoM. O6yvarommiics ACMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHWil, HABHIKOB
TIPHBE/ICHHBIM B TaONHIaX IIOKa3aTemsM, ONEPUPYET NPHOOPETEHHEIMY 3HAHUSMH, YMEHHSMH,
HABBIKAMH, NPUMEHSET MX B CTaHAPTHEIX CHTyALUAX. Lpu srom Moryr 6wt momymensr
HESHATUTCILHBIC OMIMOKH, HETOYHOCTH, 3aTpyXHEHHS IpA  AHANHUTHYECKHX ONEpaIMIIX,
TI€peHOCE SHAHWH M YMCHUI HA HOBBIE, HECTAHAPTHEIC CHUTYaIVH.

*OTMETKA «YXOBJICTBOPHTENLHO» — He BRIIONHEH ONMH Wik Goyiee BHAOB yueGHOM
PaboThl, NPENYCMOTPEHHBIX YYeGHBIM IILIAHOM. OGyuarommiics nemoHCTpupyeT HemonHOE
COOTBETCTBUE 3HAHNH, YMEHHH, HABEIKOB IIPHBENCHHEIM B TaGIHIAX ITOKA3aTeNsM, JOMYCKAIOTCS
SHa9MTENBHbIE OINMOKM, MPOSBIAETCS YACTHUHOE OTCYTCTBHE 3HAHMi, YMEHHi, HaBBIKOB IIO
pAny moKasarened, 00y9aromuiics NCIBITHBAECT 3HAYUTELHEIE 3aTPYNHEHUSA NPH OLEPUPOBAHHH
SHAHUAMH M YMCHHAMH NPH HX TIEPEHOCE HAa HOBBIE CHTYALHH. —

*OTMeTKA «HEYIOBJIETBOPHTENLHOY — He BBIIIOJIHEHEI  BHABI y4eGHOH paGoTsl,
IpeyCMOTPEHHBIE Y4YeOHBIM  IIIaHOM, ACMOHCTPUPYET HEMONHOE COOTBETCTBHE 3HAHHIA,
YMEHUH, HABHIKOB IIPUBENEHHEIM B TabiMIax MIOKa3aTe)iedl, NOIYCKAIOTCS 3HAYHTEIbHEIE
OLIMOKH, IPOABIIAETCS OTCYTCTBHE 3HaHWH, YMCHHI, HABBIKOB 10 GONBIIEMY pARy mokasareiei,
OOYHarOIMIACS HCIBITHIBACT 3HAYMTEBHEIC SaTPYAHEHMS IIPH OICPUPOBAHMM 3HAHMSIMH H
YMCHHAMY IPH MX IIEPEHOCE HA HOBBIE CHTYALIHH.

3. TOCTYIIHOCTh U KAYECTBO OBPA3OBAHMAA IS JIUI] C OB3

Ipu Heo6XomMocTH MHBATHAAM ¥ MHIAM © OTPaHHYEHHEIMH BO3MOKHOCTSMH 37I0POBBSI
TIPEAOCTABIACTCS IOTIOMHUTEIBHOE BPEMsI JUTsl IOATOTOBKY OTBETA Ha 3a4eTe,

Ipu nposenennn nponenyps: onenmpanus PEe3yNETaTOB OOy4YEeHHsI WHBAIHIOB M JIMI[ C
OTPaHHICHHBIMA BO3MOXKHOCTAMH 3X0POBbA MOTYT MCHOJIB30BATECS COOCTBEHHBIE TEXHHUCCKHE
CpeICTRa.

Iporenypa onenueanms pesyisraron O0y4YeHMS WHBATHIOB W IHI C OrpaHWYEHHEIMU
BOSMOXHOCTAMH 310POBbS 110 JIMCIHMILIMHE MPENyCMAaTPUBACT OpeaocTaBieHue HHGOpMayu B
(opmax, ananTHpOBaHHBIX K OTPaHMHCHUSM HX 3I0POBBS M BOCIPUSTHSA HH(OPMALHH:

— B [I€9aTHOH hopMe yBeNHUeHHEIM MpudTOM,

Jts i ¢ HapyImeHusIMu 3pEHHS:
— B GOpMe 3IEKTPOHHOTO JOKYMEHTA.

— B I€4aTHOH dopme,

JIA JIAL C HapYIIeHUIMM CIIyXa:
A Py X — B hOpMe 3IIeKTPOHHOTO JOKYMEHTA.

M1t K ¢ HapyIeHusME OmOpHO- — B IeYaTHOH (opMe, armmapara:
ABHraTeIILHOTO ammapaTa — B hopMe 3IEKTPOHHOTO IOKyMEHTA.

IIpu mposeneruu TIPOLETYPEl OUCHUBAHUSA PE3YNBTATOB OCYYEHHS MHBATHIOB H I ¢
OrpaHHYCHHBIMH BO3MOYXHOCTSIMH 3M0POBEA 110 JHCIIHIIJIHHE obecneunBaer BBIIIOJTHEHNE
CICAYIOIINX NOIMOMHUTEIEHBIX TpeGOBaHI/Iﬁ B 3aBHCHMOCTH OT HMHIAUBHUIYAITBHBIX OCO66HHOCTefI,
obyJaroumxcs:

a) HUHCTPYKLHSA 1O HOPAZLKY IPOBEJCHUS NpOUEAyPhl OICHHBAHUS
IIPEAOCTABIACTCS B NOCTYITHOM (opMe (YCTHO, B MHCHMEHHOM dopme);
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6) moctynHas dopma TIPENIOCTABIICHUS 3a/laHMH OLEHOYHBIX CPENCTB (B
nedatHoi Qopme, B mewaTHOM popMe yBeNTHUEHHBIM mWpudToM, B QopMme
SJICKTPOHHOI'0 NOKYMEHTA, 3aaHHUS 3aYHThIBAIOTCS IIperioiaBaTeneM);

B) JOCTyIHasA (OopMa HpeAOCTABIEHHS OTBETOR Ha 3aganMs (MUCBEMEHHO Ha
Oymare, Ha6op OTBeTOB Ha KOMITBIOTEDE, YCTHO).

IIpu HeoGxoaMMOCTH st 00YYaromMKUXCA ¢ OrpaHHYEHHBIME BO3MOXXHOCTSIMU
SAOPOBR W HHBaIUIOB TNpOLEAypa OLECHUBAHHU pe3ynpTaToB 00ydYeHHs 1O
AUCIHIUIMHE MOXET TIPOBOANUTLCH B HECKOJIBKO STAIIOR.

IIpoBenenye mporenyps! oneHHBaHMS PE3YNbTaTOB 00yUYCHHS HHBATHIOB U
JMII €  OrpaHMYEHHBIMH  BO3MOXHOCTSIMH 3M0pPOBBS  JIOIYCKAeTCs ¢
HCTOJIE30BaHIEM TUCTaHIMOHHBIX 00pa30BATENBHBIX TEXHOIOIHIL.
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AHHOTanHs paGoueil MPorpaMMp! JACIHILIHHEL
b1.0.6 «MaremaTHKa 1 MaTeMaTHYeCKHe METOALI B OHOJIOTHM»
Yposens Beicmero o6pasoBanus BAKAJIABPHAT
Hanpasnenne noaroroskn 06.03.01 Buosiorus
IIpoduas Buoskonorns
®opma 00yuenHs ouHan

Hess ANCOUMIUIMEBL: IPHOGPETERNE HABBIKOB HCIIOMB30BAHMS MATEMATHKH B npodeccHOHANBHOM
ACATELHOCTH; PA3BUTHE JIOTMYECKOTO MBIIUIEHHMA CTYACHTOB, YTO Ha IPAKTHKE IIOMOXKET MM
AHAJIM3UPOBATE TEKYIIYIO CHTYalMIO, IPOTHO3UPOBATH PAa3BHTHE NATBHEHIIMX COGBITHI M TIPHHUMATE
TPABIWJIBHBIC ~ PEIIEHHS; (JOPMUPOBAHHE LENBHOTO HAYYHOTO MHPOBO33pEHMS, BKIIOYAIOMIETO
MAaTeMaTHKy KaK HEOThEMJIEMYIO YacTb KybTYpHL.

Mecro quenumiunnt B yueGHom maane: Hucuunnuna B1.0.6 «MaremaTika 1 MaTeMaTHYeCKHe
METONbl B OHMONOrHM» SABIAETCS JMCHMIUIAHOM OCHOBHON uacTH y4eOHOro rIUIaHa HamnpasIeHHs
noarotoBku 06.03.01 Buonorus, npoduns Broskomorus. Ocansaercs 5 1 1 2 cemectpe.

TpeGoBanme X pe3yabTATAM O0CBOEHMS ARCIMILIMH: B pe3ynbTaTe HM3y4eHHA AHCIMIUIMHBI
dbopmupyroTes crenyromupe koMneTeHIHY:

A) YuupepcaibHbIe KOMIETEHIHA (¥YK)

YK-1 Cnoco6eH 0CyIecTBIATh TOUCK, KPUTUYECKHH aHAIM3 M CHHTE3 HH(OPMALMH, IPHMEHSATh
CHCTEMHBIH MOMXO/ JUIA PeLIeH s MOCTABIEHHBIX 33144

YK-1.1 Ananmsupyer 3anavy, BbIAeNAs ee 6a30BbIe COCTaBJIAIOIIME,

YK-12 Onpenensier, uateprnpernpyer u pamiupyer uHpOpMaIIO, TpeGyeMylo MIA peleHHs
MOCTABJICHHOH 3aa4H.

YK-1.3 Ocymectriser nouck uHbOpMaLmy ans PEINEHHSA MOCTABICHHOM 3a0add MO pa3IHIHBIM
THIAM 3alIPOCOB.

YK-1.4 PaccMaTpHBaeT u npeanaraeT BO3MOKHbIE BapHAHTBI PEILEHHS MIOCTABJICHHOM 3a1a4H,

B) Oomenpodeccuonanpabie KOMOeTeHIHA (OIIK)

OIIK-6 CriocofeH HCHonb30BaTh B NPOeCCHOHANBHOM NeSTeALHOCTH OCHOBHBIE 3aKOHBI [1)7c171 98
XUMWH, HayK O 3emile U GHMOJIOTHH, IPUMEHATh METONBI MATEMATHYECKOr0 aHATH3A H MOZENUPOBAHKA,
TCOPETHHECKMX M IKCNIEPHMEHTAIBHBIX HCCJICNOBAHMIA, NpPHOGPETATh HOBHIE MATeMATHUECKHe M
CCTECTECHHOHAYYHBIE 3HAHHMA, MCIONB3YS COBPEMEHHBIE O6pa30BATENbHBIE U HH(OPMAIHOHHEIE
TEXHOJIOTHH:

OIIK-6.1 Mcnonbsyer B npodeccHOHANEHON NeATENbHOCTH OCHOBHBIE 3aKOHbI ¢u3MKH, XHUMHH,
HayK o 3emJie H GHOIOrun

OIIK-6.2 IIpuMeHAeT MEeTOABl MATeMATHYECKOTO AHAIN3A M MOZEIHMPOBAHHKS, TEOPETHYECKHUX U
SKCTICPUMEHTAIBHBIX HCCIIEOBAHMIA

OIIK-6.3 crmocoGeH mnprobperaTh HOBBIE MATeMaTHYeCKHE M €CTECTBEHHOHAYYHBIE 3HAHMA,
HCTIONB3ys COBPEMEHHbIE 06pa3OBaTebHbIE H HH(OPMALHOHHEIE TEXHONIOTHH

B) IIpodeccuonanbunie kommerennnu (1K)

ITK-1 crioco6eH KcILTyaTHpOBaTh COBPEMEHHYIO annapatypy u oOOpYNOBaHHE IS BBIMONHEHUS
Hay"HO-MCCIIeJOBATENIbCKUX MONEBEIX U J1a60paTOpHBIX GHOIOrHYeckmx paGoT (IIK-1):

IIK-1.1 TilpuMenser B cBOel /eATENBHOCTH AHATHTHYECKOE naGopaTtopHoe 0GOpyHOBaHHE,
CPEACTBA BBIYMCITHUTENEHON TEXHUKH, KOMMYHHKALMM U CBA3H;

IIK-1.2 TIposomur na6oparopHsie HCCIIC/IOBAHHS, 3aMEpHI, AHAIH3BI OTOOPAHHBIX MPHUPOJHBIX
o0pasloB;  paGoTaTh = Ha  AHATMTHUECKOM naGopatopHoM  OGOpYHOBAHHM;  HCMONB3OBATH
4BTOMATH3NPOBAHHEIC CHCTEMBI KOHTPOIIS SKONIOTHYECKOTO COCTOSHUS TEPPHTOPHL.

ITK-7 cnocoGeH Memons30BaTh OCHOBHEIE TEXHHUECKHE CPeACTBA MOHCKAa HAYYHO-OHOIOrHYECKOM
MH(OpPMALMM, yHWBEpCATBHBIE TNAKETHI NPHKIaHEIX KOMIIBIOTEPHBIX NpPOrpaMM, CO3AABATh Gaskl
SKCIIEPUMEHTANTEHBIX GHONOrHYECKHX JAHHBIX, paboTaTh ¢ GHONOrHYecKo uHdopMaLmeii B mo6aapHbIX
KOMIIBFOTEPHBIX CETAX:

[IK-7.1 TIpoBOOMT MepBHYHBIH mOHCK MHOpMaUMM MO 3aJaHHOW TeMmaTMke (B T4., ¢
HCTIO/IL30BAHHEM OTKPHITHIX 6a3 JaHHEIX)

ITIK-7.2 Hcnonb3yeT B cBoeii AesATenbHOCTH YHUBEPCAIBHEIC NAKETH! IPUKJIA/IHBIX KOMITBIOTEPHBIX
nporpamMm

IIK-7.3 Cospaet 6a3b1 SKCTIEPUMEHTATBHBIX GHONOMMYECKHX TAHHBIX



Kparkoe copepxanme mucommimmbs: b PE3YyJIBTaTe OCBOCHMA MMCLMIUIMHBI O6YYaromuiics
JOJDKEH:

3HaTh: OCHOBHEIE MOHATHA M METOXBI MaTCMaTH4ECKOrO aHa/IM3a, TEOPHH BEPOATHOCTEH H
MATEMaTHECKOH CTATHCTHKM; MATEMATHYECKHE METOIBI B GHOJOIHUECKIX HCCIIEIOBAHHSX.

YMerb: OCBaMBATH CAMOCTOSTENBHO HOBLIE pasnensl ¢yHmameHTanBHOH Hayku, HCIIONIb3Y S
AOCTUTHYTBIH YpOBEHbL 3HAHMIf; MCIONB30BATL MATEMATHUCCKHE METOJBl B MNPUKIAHBIX 3a4auax
Oynymeit nesTenpHOCTH.

Brajers: Meromamu pemeHHs cHCTeM  JIHMHEHHEIX YPaBHEHHH; OCHOBHBIMH METOJAMM
AnuddepeHtporanus  u HHTCTPHPOBaHMA  QYHKIMIY; MeToJamMu pelneHus Mg depeHIuanpHBIX
YPABHEHUH; OCHOBHBIMH IOHATHMAMH M TEOPEMAMH TEOPHH BEPOATHOCTEH; MOCTPOSHHEM 3aKOHOB
PaclpeNie/ICHHs BEPOATHOCTEH! CiTyHalfHbix GHONOrHYECKHX IPOLIECCOR

O6mas TpyaoeMKocTh ANCHHEIIMHELL: 5 3a4eTHBIX eauHHIL (180 vacos).
HToroselit KOHTPOIL MO AUCHUNINEE: 324eT — | CEMECTP, IK3aMEH — 2 CeMecTp.



