HET'OCYJAPCTBEHHOE OBPA30BATEJIbHOE YUPEXXJIEHHE
BBICIUET'O TTPOGECCHUOHAJIBHOI'O OBPA30OBAHU S
«CAHKT-TIETEPBYPI"CKUM I'YMAHWUTAPHbIN
YHUBEPCUTET ITPO®COIO30B»

VTBEP}KIIAIO

\ e
<53 & [T,
/0 ’0 OIF'A1 E
5 4] "\‘0 \"\ nPHMH &‘T;y :-.
‘ \3\.

PABOYAA ITPOT'PAMMA JIUTA TIOJAI'OTOBKM
K BCTYITUMTEJIbHBIM UCTIBITAHUAM
11O MATEMATHKE

Cankr-Ilerepoypr
2021




CocTaBHTENb:

Cenos P.JL., nouenT kadeapol HHGOPMATHKH H MATEMATHKH, K.T.H. 2

Obcyxaena u ogodpena
Ha 3aceaHuH Kadeapsl HHPOPMAaTUKH 1 MAaTEeMaTHKH
(pewenue ot «25» stHBaps 20211, Ne6)




CTPYKTYPA

1. OBIIIASI XAPAKTEPUCTHUKA

2. IIEJIb M1 3AJTAYHM BCTYIUTEJbHbBIX UCIIBITAHUI

3. TPEBOBAHUS K OTBETAM HA BCTYIUTEJbHOM UCHBITAHUU

4. COJJEP)KAHUE ITPOI'PAMMBI

5. MIEPEYEHb BOITPOCOB BCTYIUTEJbHOI'O UCTIBITAHUS

6. YYEBHO-METOJJUYECKOE 1 HHOOPMAIIMOHHOE OBECITEYEHUE
7. TJIOCCAPUI

1. OBIIASA XAPAKTEPUCTHUKA

BerynuTensHbple uMCHBITaHUA Ha SKOHOMHUeckuil ¢axyiabrer Cankrt-lIlerepOyprckoro
['ymanutapuoro Yuusepcurera [Ipodcor030B MpoBOAUTCS B TUCEMEHHOM BHJIC.

BerynurensHBIN 9K3aMEH OpPUEHTUPYETCs Ha CTPYKTYPY M OLEHOYHYIO 1Kany ExuHoro
I'ocymapctBenHoro Ox3ameHa (EI'D) um cocrtaBieH Ha 06a3ze koaudukaTopa 3JIEMEHTOB
coJiep>kaHusl MaTeMaTrueckoro oopazosanus ([Ipunoxenue 2).

IIncemennslii sk3ameH mno Marematuke B CIIOI'YII cocTouT W3 gecdaTd 3aJaHui,
cocTaBiieHHBIX U3 pa3aenioB Ne 1 u Ne 2 OCHOBHBIX MaTeMaTHUECKUX MOHATUH U (HAKTOB.

Yacte 1 comepxut 7 3amaHuii ¢ kparkuM oTBeToM (Nel-7) 0Ga3oBoro ypoBHS MO
MaTepualy Kypca MaTeMaTUKW. 3aJaHus YacTh | CUYMTAIOTCS BBIIOJHEHHBIMU, €CIIU
9K3aMEHYEMBIH 1ajl BEPHBIM OTBET B BUJE IIEJIOT0 YUCIIA UM KOHEUHOH NECATHIHON APOOH.

Yacte 2 comepxkutr 3 Oonee cinoxHble 3amanus (Ne8-10) mo wmarepumamy Kypca
MaTeMaTuku. [Ipy X BBIOJIHEHUH HAJI0 3alIUCATh [TOJHOE PELIEHUE U OTBET.

Aobutypuentsl, moctynatomue B CII6I'YIT qomkHsr:

" 3HATh MaTEeMaTHYECKUE ONPEIEICHUS U TEOPEMBI, PETYyCMOTPEHHBIE TPOrPAMMON;
" yMeThb TOYHO M C)KAaTO BBIPAXKATh MAaTEMAaTHYECKYIO MBICIb B MHUCHbMEHHOM HU3JI0KEHUH,

HCIIOJIb3Ysl COOTBETCTBYIOILYIO CUMBOJIUKY;

" yBEpPeHO BJA/JeTh MATEeMaTUYECKUMU 3HAHUSIMH W HaBBIKAMHU, MPEAYCMOTPEHHBIMHU

IPOrpamMMoii, yME€Tb MPUMEHATh UX IIPU PELIECHNH 3a/1a4.

BerynurensHoe ucTibITaHHE IO MaTeMaTuKe (MUChbMEHHas paboTa) amuTes 4 Jaca.

s perneHusi 3aJaHUN aOMTYPHEHTHI HE MOTYT IOJIb30BAThCS KaJIbKyIATOpPAMU H
CIPaBOYHBIMU MaTepUATAMHU.

IIpu odopmiieHun paboT cieayeT MOAPOOHO H3JaraTh XOJ pEIIeHHUs, KOMMEHTHUPYS
KOKIBIA A3Talm M NPUBOAS OOOCHOBAaHUS BHIOpAHHBIM IpUEMaM; PEKOMEHIYETCS TakKke
COXpaHITh IMOCIEJAOBATENHHOCTh 3a7ad B IMIOJYYCHHOM 3a/JIaHHUU, IHCAaTh AaKKypaTHO U
pazbopumBo.

[IpaBWIIBHO BBIMIOJIHEHHBIM  CUUTACTCS 3a/laHue, PEIIeHHE KOTOPOro MPUBEIEHO CO
BCEMHU HEOOXOAMMBIMHU MPOMEKYTOYHBIMU BBIYMCICHUSMHU, JIOTHYECKUMU BBIBOJAMHU, TI0BEICHO
JI0 TIPaBWJIBHOTO YHCIIOBOTO OTBETA.

OrneHka 5K3aMEHAIIMOHHOW paboThl MO MaTemaTuke mpoBoautTcs 1o 100-6amnpHOM
IKAJIC U OMPEACIISETCS Kak cCyMMa 0asyioB 3a BHIMOTHEHHE KaXKOTO 3a/IaHus OuIieTa.

MuHUMaTbHBINA TPOXOTHON Oyl o MaTemMaTuke — 27.

Ok3aMeHalMoHHas pabora cocrouT w3 AByX uacted (10 3amanmii), KOTOpbIe
Pa3IUYAIOTCS 110 COACPKAHUIO U CIIOKHOCTHU:



OtBeToM Ha 3amaHus 1-7 MOMKHO OBITH IENI0E€ YUCIIO WU KOHEYHAs JECATUYHAS APOOb.
Enunauier msmepenuit nucath He HykHO.(HeoOxoanmo 3amucaTh pemeHne 3a1anmil).

B uacte 1 pabGotsr (Nel-7) BKJIFOUEHBI 3alaHUsl 1O BCEM OCHOBHBIM pa3jieliaM Kypca
MaTeMaTHKH: aJireOpbl U Ha4yajl MaTeMaTUYeCKOro aHaIu3a.

Bo BTOpYIO Y4acTh pabOTHI BKIIOUYCHBI 33 JaUH:

No8 — 3KOHOMHUYECKOTO COJECPHKAHUS;

Ne9Q — reomerpuueckas 3anaua;

Ne10- 3amaua ¢ mapameTpamu.

[Tpu BbImonHeHun 3anaHuil 8-10 HY)KHO MPUBECTH MOJHOE 0OOOCHOBAHHOE pEIICHHE U
3anucaTh OTBET.

3a MOJIHOCTBIO MPABHIBLHOE PEIIEHWE OJHOTO 3a/laHus Owmiera B 3aBUCHMOCTH OT €Tro
TPYAOEMKOCTH M CIIOKHOCTH CTaBATCS CIEAYIOIINE OalIbl:

3a 3amanus Nel -7 — craBurcs 5 0amnoB uinu 10 6aos;

3a 3agagusa Ne 8 — 10 crasurcd 15 6ayutos i 20 0asios.

e 3ajaHNe CUYNUTACTCS HPAGUNLHO peuleHHbiM (OICHUBACTCS TIONHBIM  KOJMYECTBOM
BBIZICTICHHBIX Ha 3TO 3aJaHue OAJIOB), €CIIH MOCTYIAIOIIUM IPUBEJICHBI BCE HEOOXOINMBIC
MaTeMaTHYeCKue, JIOTHYEeCKME U JPYrHe BBIKJIAJIKH, BBIBOABI M IPOMEKYTOUYHBIE
BBIYHCIICHUS, @ TAK)KE JIaH MPABUIBHBIA YHUCIIOBOM OTBET.

e 3a pemieHue 3anaHus cHumaemcsa 0o 20 % 6annog, ecnu OTCYTCTBYET OTBET WM HE
HIOJTHOCTBIO ONMCAH MPOLIECC PEIICHNUS.

e Ecnu B pemeHun 3aaHus UMeeTcs OMIMOKa HEMPUHIUIHAIBLHOTO XapakTepa, pPelIeHne He
00OCHOBAHO TMOJIHOCTBIO MM HE JOBEJICHO OO0 KOHIA, TO TAaKOE 3aJlaHhe OLIEHUBAeTCs
N0J106UNOIl BBIICTICHHBIX HA 3TO 331aHUe OaJIIOB.

e Ecnu 3a0anue ne evinonneno (B pelmieHuM 3aJaHusi UMEIOTCA OJHA TpyOas ommMOKa WU
HECKOJIbKO OIIMOOK, TOBJICKIINX HENpaBWIBHBIA XOJA pEUIeHHs), TO TaKoe 3aJaHue
oneHuBaercsa B 0 0ayUIoB.

OOu1re TpeOoBaHUS K BHIITOTHEHUIO 3aJaHUN C pa3BEPHYTHIM OTBETOM: PEIICHUE TOJIKHO

OBITh MaTEeMAaTHYECKH TPAaMOTHBIM, IIOJIHBIM; BCE BO3MOJKHBIC CIIydaW JOJDKHBI OBITH

paccMoTpeHbl. MeToabl pemieHus, (GOpMbl €ro 3amucu U (OpMBbI 3alUCH OTBETa MOTYT OBITH

pasHBIMH. 3a perIeHre, B KOTOPOM OOOCHOBAHHO IOJYYEH MPAaBWIIBHBINA OTBET, BBICTABISIETCS

MaKCHUMaJbHOE KOJIM4YecTBO OayuioB. IIpaBUiIbHBI OTBET MpPHU OTCYTCTBHM TEKCTA PELICHHS

onenuBaercsa B 0 0ayUIoB.

OKcIepThl MPOBEPAIOT TOJNBKO MaTeMaTHUECKOE  COJAEp)KaHUE IMPEICTaBICHHOTO
pelieHns1, a 0COOEHHOCTH 3alMCH HE YIUTHIBAIOT.

[IpumepHBIil BapuaHT 3K3aMEHALIMOHHOTO 3a1aHus npuBoautcs B [Ipunoxenun Ne 1.



2. IIEJIb M1 3AJTAYM BCTYIUTEJBbHBIX UCTIBITAHUIA

eab BCTYNUTEIbHOT0 HCHBITAHUS . BBISIBUTH YPOBEHb KOMIIETEHTHOCTH U
MOATOTOBJICHHOCTH a0MTYpHUEHTa B 00J1aCTH alreOphl U TEOMETPUH C LIETBIO TaTbHEHIIIEro
ocoerns OOII GakanaBpuaTa COOTBETCTBYIOLINX HAIPABICHUH TOATOTOBKH.
3agayM BCTYNHUTEILHOTO HCIBITAHUSA
e MpOBEpKa 3HAHHS OCHOB MaTEMAaTHKHU B paMKax (heaepaabHOro rocyaapcTBEHHOTO

00pa3zoBaTeNbHOIO CTaHIAPTa CPEAHETO 00IIero 00pa3oBaHU;
® OIIEHKA yPOBHS OCBOEHUS 6a30BOT0 Kypca MaTEMaTHKH;
® OIEHKA MOJATOTOBJICHHOCTH MOCTYMAIOIETO K 00yYEHHUIO B BY3€.

3. TPEBOBAHUA K OTBETAM HA BCTYIIMTEJIBHOM UCIIBITAHUN

IK3AMEHYIOWUUCS QONHCEH YMEMD.

1. TpousBonuTs apudmeTnyeckue NeUCTBUS HAJ YUCIAMU, 3aJaHHBIMU B BUJIE IECATUUHBIX
U OOBIKHOBEHHBIX JIp0o0eif; ¢ TpeOyeMoil TOUHOCTBIO OKPYTJIATh JaHHbIE YHCTa U
pe3yNbTaThl BHIYMCICHUI; TOJIb30BaTHCS CIENMATbHBIMU TaOIUIIaMU 1711 IPOM3BOCTBA
BBIYMCIICHHM.

2. TPOBOJUTH TOXKJIECTBEHHBIC TPEOOPA30BaHUsI MHOTOWICHOB, IPOOCH, COIepIKaIInX
HepeMEeHHbIE, BRIPaXKEHUH, COJIepKAIUX CTeTIeHHbIE, I0Ka3aTelIbHbIe, IorapuMuieckue
U TPUTOHOMETPUYECKUE PYHKIIHH.

3. CtpouTts rpaduku TMHEHHOHN, KBaAPAaTUIHON, CTETICHHOM, MOKa3aTeIbHOMH,
Jorapu()MUIECKON U TPUTOHOMETPUIECKON (PyHKITUM.

4. Pemarb ypaBHEHUS U HEPABEHCTBA NIEPBOM U BTOPOM CTENEHU, YPABHEHUSI U
HEPaBEHCTBA, IPUBOJSIIMECS K HUM; PEIIaTh CUCTEMbI YPaBHEHHI U HEPaBEHCTB MEPBOI
Y BTOpPOM cTeneHu U npusojsuecs Kk HuM. Crofa, B 4aCTHOCTH, OTHOCATCS IPOCTeIIne
yYpaBHEHHUS U HEPABEHCTBA, COJIEp Kalle CTeNIEHHbIE, TOKa3aTelIbHbIE,
J0rapu(pMHUECKUE U TPUTOHOMETPUYIECKHE ()YHKIIHH.

Pemrats 3amaun Ha cocTaBieHE YPAaBHEHUN U CUCTEM YPABHEHHIA.

N3o6pakaTh reoMeTprudeckre (GUTyphbl Ha 4epTexe U IPOU3BOIUTH IPOCTEHIITHIE
MOCTPOCHHUS Ha TIOCKOCTH.

7. Hcnonb3oBaTh TeOMETPUYECKHE IPECTABICHUS IPU PELICHUN alre0pandeckux 3a1ad, a

METO/IbI aIreOpbl U TEOMETPUH — IIPU PELICHUU T€OMETPUUECKHX 3a/1ay.

8. IIpoBoaWTH HA IJIOCKOCTH ONEPAIH HAJ BEKTOpaMH (CII0KEHUE U BEIYUTAHUE BEKTOPOB,

YMHOXEHHE BEKTOpa Ha YUCJIO) U MOJIb30BAThCS CBOMCTBAMH 3THX OIEPALIUM.

9. Tlonmp30oBaTbcs MOHATHEM MTPOU3BOAHOM MPU UCCIETOBaHUM (DYHKIIMKA Ha BO3pacTaHHUE

(yObIBaHUE), HA SKCTPEMYMBI U TIPH MIOCTPOCHUH TpadhUKOB (YHKITAM.

oo

4. COAEP>KAHUE ITPOI'PAMMBbI

OcHOBHbBIE MATeMaTH4YeCKHE MOHATHS U (PAKThI

Pazoen Nel. Apucdpmemuxa, anzedopa u navania anaiusa

1. Hatypanwhnbie uncna (N). [IpocTeie u cocTaBHbIe uncna. Jlenurens, KpaTHOE.
HauGonpmmii obuuit nenurens. Hanmenbiee ob1iee KpaTHOE.

2. ITpusnaku aenumoctu Ha 2,3,5,9,10.

3. enbie yucna (Z). Parmonansueie yncna (Q). JlelicTBus ¢ palliOHAILHBIMU YHCIIAMHU.
CpaBHeHHE pallMOHATILHBIX YHCEN.



4. Npparnmonansueie uucina (1). JlefictButensueie uncna (R), mpeacrapnenue ux B BUIE
JECATUYHBIX TPOOEH.

5. 300paxenue unceln Ha npsiMoi. Moysb IeHCTBUTENBHOTO YUCIIA, €0 Te€OMETPUUYECKHI
CMBICII.

6. UucnoBble BepaxkeHus. PaBeHCTBa, ToXXaecTBA. BripaskeHUs ¢ nepeMeHHBIMH. DOpMYyIIbI
COKPAIIEHHOT'O0 YMHOXECHHUSI.

7. CTenenp ¢ HaTypaJbHBIMU M PAllMOHAIBHBIMH ITOKa3aTesIMU. Apu(pMeTHIeCKUi KOPEHb.

8. Moaysnb AeCTBUTENBHOTO YHCIIa U €ro cBOMcTBAa. OCHOBHBIE MATEMATHUYECKUE TEPMUHBI
U UX CUMBOJINYECKOE 0003HaYCHHUE.

9. OgHOYIEH U MHOTOWIEH.

10. Muorousnen ¢ ogHoi nepeMeHHoi. KopeHb MHOTOUIEHA Ha TpUMEpE KBaAPaTHOTO

11. tpexunena (hopmyna). Teopema Buera. Pa3znoxxenue kBaapaTHOTo TpexusaeHa Ha
JMHEWHBIE MHOXKHTENH. Pa3inoxkeHne MHOTOUJIeHa HA MHOYKUTENH (BBIHECEHHE O0IIEeTo
MHOXUTEJS 32 CKOOKH, CITOCOO TPYITIUPOBKH, UCIIOIB30BaHUE (POPMYIT COKpPAIIECHHOTO
yMHOXeHus1). [leneHue MHOrowsieHa Ha MHOrowieH. Teopema besy.

12. Onpenenenne GyHKIMHM U ciocoObI ee 3ananusi. CBoiicTBa pynkmuu. O61acTh
OIpeJIeJIeH s, MHOKECTBO 3HaueHul pyHkiuu. Bo3pacranue , yobiBaHue QyHKINN;
YETHOCTh , HEUYETHOCTh; IEPUOIUIHOCTD PyHKIMH. DyHKIMSA, oOpaTHAs JaHHOM.

y=kx+Db

13. Ob6mas cxema ucciaenoBaHus GyHKIHH. DiIeMeHTapHble GyHKINUH (¥ = ¢,

k
= 2 n
yz‘x" g X y=aX +bX+C, y:\/;, y=X ) ¥ X CBOMCTBA.
HccnenoBanue ¢pyakuii. [loctpoenne rpagukoB 3neMeHTapHBIX  (QYHKIUH.

14. TIpsimast u oOpaTHast TPOTIOPITMOHATBHOCTH.

15. VpaBuenue. Kopuu ypaBHeHuil. [IoHsITHE O paBHOCUIIBHBIX YPABHEHUSIX.

16. JIuneitabie ypaBHeHUs. KBanpaTHbie, OMKBaJpaTHBIC ypaBHEHHS. Y paBHCHHUS,
CBOJSAIIMECS K KBAJPATHBIM. CriocoOb!I perieHus ypaBHeHU 3-i U 4-i cTeneHu u
ypaBHEHHI CBOAMMBIX K KBaJpaTHBIM. BUJIbI HppallnOHAIBHBIX YPaBHEHUH, UX
OTJIMYMSI U BapHaHThI pelleHu. Pelenre HepaBeHCTB, coAepKalUX IEPEMEHHYIO 1101
3HAKOM MOJYJIA. YPaBHEHHUS C TapaMeTpamH.

17. HepaBencTBa 1 MeTO/bI X pelieHuil. PaBHOCHIBHOCTE HEpaBeHCTB. CBOMCTBA
HEpPaBEHCTB, OO BU METO/Ia HHTEPBAIOB. METOI HHTEPBAJIOB ISl PAllMOHAIBHBIX
¢byHkuil. AnreOpanueckue, uppaloHaibHble HEPaBEHCTBA U HEPABEHCTBA C MOYJIEM.

18. Cucrembl ypaBHEHUI U METO/BI UX pelieHus (rpaduuecKuii MeTo1, METO.
MOJICTAHOBKH, METOJ] alre0panyecKoro CI0KEeHUs, METO] 3aMEHbI IEPEMEHHBIX ).
CucTeMbl U COBOKYITHOCTH HepaBeHCTB. OTINYMS IPU PELICHUU CUCTEM YpaBHEHUH U
HEpaBEHCTB. MeTo1 HHTEPBAJIOB.

19. Yucnossie mocnenoBatenbHOCTH. OnpeeneHue u CBOiCTBa mporpeccuii. OCHOBHBIC
dbopmymsl 15 apupMETHUECKON U TeoMeTprudecKoi mporpeccuii. Cymma 0€CKOHEYHO
yOBIBaroIEeil reoMEeTpUIECKOi MPOrPECCHH.

20. OcHoBHBIE TPOOIIEMBI MaTeMaTuueckor (popmaruu. TekcTOBbBIE 3a1a4u
SKOHOMHYECKOTO cojiepkaHus ( 3amaun Ha %, CIIOXKHBIE %o U 1p.)

21. TlokazarenbHas GyHKIUS, €€ CBOMCTBA U rpaduk. MeToabl yIpOIICHHUS TTOKa3aTeIbHBIX
BBIpaKCHM. Pellenne noka3areabHbIX ypaBHEHUHN U HEPABEHCTB.

22. JlorapudMsl: onpeaeneHne u cBoicTra. Jlorapudpmudeckas GyHKius, ee CBOMCTBA U
rpaduk. MeTobl yIpoIIeHus JJorapu(pMUIecKiX BeIpaKeHu. Pemenue
Jorapu(MHUUECKUX YpaBHEHHUH U HEPABEHCTB.

23. 'papycHoe U paguaHHoe U3MepeHue yriioB. OCHOBHbIE TPUTOHOMETPHUYECKHUE

(byHKuHH(y =SInX, y=C0SX, y= th’ y= Cth) U1 UX CBOMCTBA.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (DYHKITHIA.



24. 3aBHCUMOCTH MEXAY TPUTOHOMETPUUECKUMHU (PYHKLIHSIMHU OHOTO apryMeHTa.

OcHoBHBIE (OPMYITBI TPUTOHOMETPHUH((POPMYITBI TPUBEICHNUS; (OPMYIIBI CIIOKEHUS,;
(hOopMyIIbI TBOMHBIX U TIOJIOBUHHBIX YTJIOB )

25. TpuroHomeTpuuecKre TOXKACCTBA U TIpeoOpa3zoBaHusi. MeTO bl YIPOIICHUS

TPUTOHOMETPUYECKUX BbIpakeHUH. [Ipocreiiire TpuroHoMeTpu4eCcKue ypaBHEHUS U
HEpaBeHCTBA. BUIbI TPUTOHOMETPUYECKUX YPABHEHUN U METOJIbl UX PEIICHUM.

26. HenpepbIBHOCTh, MOHOTOHHOCTB M 3KCTpeMyMbI QpyHKIMI. OnpeneneHue npeena u

npoun3BogHOM GyHKIMK. CBOMCTBA Mpeesa, MPUMEPhl BEIUUCIECHUS MMPOCTEHIIINX
npenenoB. Tabnuua npousBoaHbIX. [IpaBuia u TexHuka 1udepeHpoBaHus.
['eomeTpruecknii CMBICT IPOU3BOAHON. Y paBHEHHE KacaTebHON K rpaduKy (yHKIIHH.
Boruucnenue THIOBBIX MTPOU3BOIHBIX.

Pazoen No 2 .Ieomempuas.

1.

N

oo

~

9.

10.
11.
12.
13.
14.

15.

16.

17.

[TonaTue npsMoH, Ty4ya, OTpe3Ka, yria, INIOCKOH (Urypsl, ee miomaau. TUIbI TUIOCKUX
buryp, X CBONUCTBA.

MHOroyroiabsHHK, €ro BEpIINHBI, CTOPOHBI, JUaroHaJId, CyMMa yTJIOB.

Tpeyronsauk. Buabsl u cBoiicTBa TpeyronbHUKOB. [logo0ue u mpu3Haku moo0us
TpeyroipHUKOB. MenunaHna, buccektpuca, Bbicota. CBOHCTBa paBHOOEPEHHOTO
TPEYTOJIbHUKA.

YeTpIpeXyroJbHUKH: MapajuieorpamMm, IpSIMOYTOJIbHUK, pOMO, KBaapaT, Tpanemus. hx
CBOMCTBA.

Teopema [Iudaropa. Pemenue TpeyroisHUKOB.

OkpyXHOCTh U Kpyr. OCHOBHBIE MTOHATHUSI U TEPMUHBL. Y PABHEHNUE OKPYKHOCTH.
BrnrcanHas B TpeyroibHUK U OIMCAaHHAs! OKOJIO TPEYTOJIbHUKA OKPYKHOCTH.
[{eHTpaJIbHBIN ¥ BIMCAHHBINA YTJIbI.

ITnomanyu MHOrOyroapHuKOB. CBOMCTBA MUIOIaAe. @OpMyJIbl MIOLAAN TPEYTOJIbHUKA,
napajuiesiorpaMma, IpsiMoyroJibHUKa, poM0a, KBajapara, Tpanenuu.

JlnunHa nyru okpyxkHOocTH. Pannannas mepa yria. Inomans kpyra u miomaas CEKTopa.
[Togo6ue. [Togo6HbIE Gurypsl. OTHOIICHHUE TUIONIAACH MOOOHBIX UTYD.

ITonsTue BekTopa, ero koopauHat. /lenieHne oTpe3ka B JaHHOM COOTHOILIEHUH.
HetictBus ¢ Bekropamu. CKaJsipHOE IPOU3BEICHUE BEKTOPOB.

IInockocts. I1apanenbable U epeceKaroImecs IIOCKoCcTH.  [lapamienbHOCTh IpsAMON
Y IJIOCKOCTH.  YTOJI MPAMOM C TJIOCKOCTHIO. [IepneHIuKyIIsip K IIOCKOCTH.
JIByrpaHHble yribl.  JIMHEHHBIA  yrosm  JABYTpaHHOTO  yIua.
[leprieHANKYIASIPHOCTD JBYX MIOCKOCTEH.

MHororpansuku. VX BeplinHsl, rpaHu, auaroHaid. [IpsMas v HakJIOHHAs NIPU3MBL,
nupamuga. [lpaBunpHas npusma W npaBwiIbHas nupamuaa. [lapamnenenunenst, ux
BU/IBL.

Ourypsl BpalieHus:: UUIUHAP, KOoHyC, cdepa, map. Llentp, nuamerp, paauyc chepsl 1
mapa. IlnockocTs, KacaTenbHas K cdepe.

dopMyItbl TIOMAAEH TOBEPXHOCTEH M 00BEMOB TEJ BpalllCHUSI.



5. HEPEYEHbB BOITPOCOB BCTYIIUTEJIBHOI'O UCIIBITAHUSA

Ilpunoswcenue 1
Matepuansl 1J1sl IPOBeIeHUsI
3k3amMeHa mo MmatemaTuke 2020/2021 yu.rona



®enepanus HezaBucumbix Ilpogceoro3os Poccun
Cankr-lIlerepOyprckuii 'ymaHuTapHblii yHUBEpCHTET NPO(COI030B

YTBEPXJIAIO: }
Pextop A.C. 3AITIECOLIKHUI

2020 r.

DK3aMeH o AucHunanHe «MareMaTuka»
Bapuant Ne 1.

Yacmy 1.
Omeemom na 3a0anusn 1-7 0013cHo 0bimo yeioe YUCa0 Uil KOHEYHAsA 0ecCAMmUYUHas Opoos.
Eounuubt uzmepenuii nucamo ne wyycno.(Heodoxooumo 3anucamo pewienue 3adanuii).

1. Berumcnouth: (32 BBIOJIHEHUE 33aHUs HE Oolee 5 6amioB)
{5 - (5 + 45)*

2. Pemmtp ypaBHeHUe (B OTBET 3aIMCATh IPOU3BEACHUE KOPHEH):
(3a BBITIOJIHEHHE 3a1aHKs HE Oojee 5 6amioB)

7x2—3x+2 =1
. PemuTs HEpaBEHCTBO (B OTBET 3aMUcaTh CYMMY IEJIBIX KOpHEH):
3. P YMMY
(3a BeIMOJTHEHME 3a1aHus He O6osee 10 6anioB)

log2 x+log, x—2<0
4. Pemutb 3amauy: (3a BBIIOJTHEHHUE 3aaHUs HE OoJiee 5 0amioB)
B A ABC £ (C=90°, AB=5, cosA=0,8. Haiigure BC.

A,

A
5. Pewmuth ypaBHeHHe (B OTBET 3aMKcaTh KOJIMUYECTBO LIETIBIX KOPHEH U3 MPOMEXYTKa

[0;7]

): (3a BBINIOJIHCHHME 3a1aHus He O0osee 10 6aioB)

sin?x—2sinx-cosx=0

6. Pemmure cucremy ypaBHEHUI( B OTBET 3alMCaTh CyMMY KOpHEH):
( 3a BeIMOJTHEHUE 3a1aHusl He Oosiee 10 OamioB)

log,x—log, y =2,
2y? + x=5.
7. Bpraucnuth (32 BBIOJHEHHE 3aaHUs He Oojee 5 6amioB)

Ha pucynke nzo0paxen rpaduk ¢pyHkumun y=f(X) u kacatenpHas K 3ToMy rpaduKy B TOUKE C
abcruccoit, paBHou 3. Haiinure 3Ha4eHHE MPOU3BOIHOMN 3TOW (PYHKIIUU B TOUKE . X=3




Yacms 2
Ilpu évinonnenuu 3adanuit 8-10 npueedume noinoe 060CHOBAHHOE peuieHue U OMmeem.

8. Pemuthb 3amauy:  (3a BeIOJIHEHHE 3aaHus He Ooree 15 6amioB)

EsxemecsiuHbIi 1OXO/ CEMBH CKJIAIbIBAECTCS U3 3apIlIaThl OTLA U 3apIUIaThl MaTEPH.
3aprutaty otua yBenuumiu Ha 40%, a 3apraty matepu — Ha 15%, B pe3ynbpTaTe uero
ceMeiHbIi Joxoy yBenuuwics Ha 20%. CkolIbKO MPOLEHTOB OT CEMENHOI0 10X01a

COCTaBJIAJIa 10 MOBBIMICHHUA 3apIijiaTa MaTepI/I?

9. Pemmuth 3amauy: (3a BBIMIOJIHEHUE 3aaHus He Oosee 15 6ansoB)
O06Bem nepBoro MWIMHAPA paBeH 12 M. Y BTOpOro NMIMHIpa BRICOTA B TPH pasa OoJbIIe, a
paanyc OCHOBaHUS — B JIBa pa3a MEHbIIIE, ueM y nepBoro. Haiiaure 06beM BTOpOTo

nunuHApa. OTBET naiiTe B KyOMYeCKHX MeTpax.

10. Pemmuth cucteMy:  (3a BBINTOTHEHUE 3a71aHus He 6oiee 20 6amioB)
HaiinuTe Bce 3HaueHuUs @, MPU KaXKJJOM U3 KOTOPHIX YPAaBHEHUE UMEET XOTs Obl OIUH KOPEHb.

4x—|3x—|x+a|| =9|x-1

[Ipencenarens npeAMETHON KOMUCCUU
110 MaTeMaTUKe
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7. TJJOCCAPUM

Abcumcca (J1aT. c;10Bo abscissa - «oTpe3anHasi»). 3auMcTB. U3 ¢paHIl. g3. B Havane 19 B.
®panil. abscisse — U3 gaT. ITO 0JHA U3 JEKAPTOBBIX KOOPAUHAT TOYKH, OOBIYHO TIepBasi,
oOo3Hauaemas OykBoii x. B coBpemenHom cmbiciie T. ynorpeOieH BnepBble HEMEIIKUM YUYE€HBIM
I'. Jletitoaumem (1675).

AxkcuoMa (Tped. CJIOBO axios- IICHHBIH; axioma — «IIPUHITHE TIOJIOKEHHUS», «II0YET,
«YBaXX€HHEY, «aBTOpUTET»). B pyc.s13. — ¢ IleTpoBckux BpeMeH. DTO OCHOBHOE NOJIOKEHUE,
caMoo4eBUIHBIN npuHIMI. Bnepseie T. BcTpeuaercs y Apuctorens. Mcrnons3oBancst B KHATax
EBxmuna «Hauanay. Bonbiryio ponb ceirpanu paboThl JPEBHEIPEUECKOro yueHOro Apxumena,
KOTOPBIH c(hOopMyIHpPOBaJl aKCHOMBI, OTHOCSIIIIMECS K U3MEPEHUIO BeIurH. Bkiaza B
akcuomatuky BHecnu JlobaueBckuii, [1amr, [Teano. Jlormuecku Ge3ynpedHbIi CIIUCOK aKCHOM
reoMeTpuu ObUT yKa3aH HEMEIKMUM MaTeMaTukoM [ mipbeprom Ha pyoexe 19 u 20 BB.

Anogema (rped. cioBo apothema,apo — «0T», «u3»; thema — «IprIIOKEHHOEY,
«TOCTaBJICHHOEY).

1.B nmpaBUiIbHOM MHOTOYTOJIBHHKE anoeMa — OTpe30K MEePIeHANKYIISIPa, OIYIIEHHOTO U3 €T0
[IEHTpa Ha JII00YI0 U3 €ro CTOPOH, a TAaKXKe €ro JJIHHA.

2.B npaBuibHOM upammuie arodeMa — BRICOTa JT1000# ero O0KOBOM rpaHH.

3.B npaBuibHO# yceueHHOM mupaMue arnodema — BbIcoTa 110001 ee O0KOBOI TpaHu.

Annjmkara (Jat. cioBo applicata — «IpuIOKeHHAas»). DTO 0JTHA U3 ACKAPTOBBIX KOOPIMHAT
TOYKH B MTPOCTPAHCTBE, OOBIYHO TPEThs, 0003HaUaeMasi OyKBoO Z.

BuccekTpuca (7aT. ciioBa bis — «IBaXKIbI» U Sectrix —«cekymas»). 3auMcTB. B 19 B. u3 ¢panir.
s13. T1e bissectrice — BOCXOUT K JIaT. CIIOBOCOYETAHUIO. DTO MpsiMasi, IPOXOAsIIas Yepes
BEPIIMHY YTJIa U JEJISIIast €ro MOMOoJIaM.

BekTop (71aT. c110BO vector — «HECYIIHA», «KHOCUTEIb)). DTO HAINIPaBICHHBIN OTPE30K MPSAMOH, y
KOTOPOM OJIMH KOHEI] Ha3bIBAIOT HaYaJIOM BEKTOPA, IPYroil KOHEI] — KOHIIOM BEKTOpa. JTOT
TEPMUH BBEJ UpIaHACKui yueHblil Y. lamunbToH (1845).

BeprukanbHblie yribl (7at. cioa Verticalis — «BepimnHHBINY). DTO Mapsl YIIIoB ¢ 00IIei
BEPIIMHOM, 00pa3yeMble Y ePECEUCHUH ABYX MPSIMBIX TaK, YTO CTOPOHBI OJJHOTO yriia
SABJIIOTCS TIPOIOJKEHUEM CTOPOH JAPYTOro.

BeposiTHOCTD - YKCIIOBas XapaKTEPUCTHUKA CTENIEHU BO3MOKHOCTHU TMOSIBICHUS ONPEICIIEHHOTO
COOBITHSI B T€X HJIM MHBIX OMPEEICHHBIX, MOTYIIUX MOBTOPATHCS HEOTPAHMUEHHOE YHCIIO Pa3
YCIOBUSIX.

I'excasap (rpeu. cnoBa geks — «mrectb» U edra — «rpaHby). DTO MIECTUTPAHHUK. ITOT T.
IIPUIHCHIBAIOT ApeBHErpedeckoMy yueHoMmy llanny Anekcannpuiickomy (3 Bek).

['eomeTpus (Tped. ciioBa geo — «3eMiisi» U metreo — «u3Mepsro»). Jp.-pyc. 3auMCTB. U3 Tped.s3.
YacTb MaTeMaTHKH, H3ydarolias MPpOCTPAHCTBEHHbIC OTHOIICHUS U (POpMEIL. T. mosiBHUIICS B 5
BeKe 110 H.3. B Erunre, Basunone.
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I'eomeTpuyeckmii CMBICJ OTPeIeIEHHOT0 HHTErPaJia - ONpeIeICHHbIN HHTErpal OT
dynkmu f(x) mo oTpesky [a; b] paBen moniaay KPUBOIMHEHHOW Tpanenuu

I'eoMeTpuyeckHii CMbICJ NPOU3BOAHOI - ecu QyHKIMS y = f(X) UMeeT NPOU3BOAHYIO B
TOYKE X, TOTJIa CYyIIECTBYET KacaTelbHas K rpadKy 3ToH (YHKIH B

touke MO(x0;y0), ypasHenue kotopoii Y — y0 =f(x?)(x - x?), rae f(x?) =tgZ , rne & - yron
HAaKJIOHA TOW KacaTeJIbHOU K OCH OX.

I'unep6ouia (rped. cioBo hyperballo — «poxoxxy uepes 4to-mu60»). 3auMcTB. B 18 B. U3 J1aT. 53.
DTO HE3aMKHYTas KpUBas U3 AByX HEOTPAaHUUYECHHO MPOCTUPAIOIINXCS BETBEU. T.BBEN
JpEBHETPEUECKUN yueHbl Anmnononuil [lepMckuid.

I'unoreny3a (rped.ciioBo gyipotenusa — «CTsATMBaroLIas»). 3aMCTB. U3 Jar. s13. B 18 B., B
KoTOpoM hypotenusa — 0T rped. CTOpoHa MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, JIeXKAallasi IPOTUB
npsimoro yria. JlpesHerpeueckuii yuenslid EBking (3 BeKk 40 H.3.) BMECTO 3TOIO TEPMHUHA MTUCAI,
«CTOpOHA, KOTOpasi CTSATUBAET MPSIMOM YroyD».

I'pagyc (y1aT. cnoBo gradus — «mar», «cTyneHby»). EnuHumna n3MepeHus miockoro yria, paBHas
1/90 wactu npsimoro yria. MI3Mepenue yriioB B rpagycax MosiBUJIOCh Oosee 3 JeT Ha3ax B
BaBunone. O603Ha4eHus1, HATOMUHAIOLIME COBPEMEHHBIE, HCII0JIb30BAIUCH IPEBHETPEUECKUMU
yueHbIM [ITonemeem.

I'paduk (rpeu. cnoBo graphikos- «HauepTanublii»). ['paduk GyHKINN — KpUBas Ha MIOCKOCTH,
n3o0pakaemasi 3aBUCUMOCTh ()YHKIIUH OT apTyMEHTA.

Jmaronans (rped. cioBo dia — «gepes3» U gonium — «yroyn»). ITo OTPE30K MPSMOH,
COCIMHAIOIIUI JBE BEPIIMHBI MHOIOYTIOJIbHUKA, HE JIeXKAIKXE Ha OJHOU CTOpoHE. T. BcTpedaercs
y IpeBHerpedeckoro yuenoro EBknmaa (3 Bek 10 H.3.).

JAunametp (rped. cmoBo diametros — «ImonepevyHuK», «kHaCKBO3bY, «U3MEPSIONUN» U clIoBO dia —
«MEXKIY», «CKBO3b»). T. «JIelIeHne» B PYCCKOM SI3BIKE BIIEPBBIC BCTPEUAIOTCS Y
JI.D Maraunkuii.

JAunddepennuan (nar. cnoso differento- «pa3zHOCTBY). 3TO TJIaBHAs YaCTh MPUPAIICHUS
¢yHKLIMY, paBHAs TPOU3BEICHUIO TPOU3BOIHON (yHKIMHU y = f(X) Ha mpupaleHue

aprymenta Ax: dy=flI(x)*Ax. Tak kak Ax=dx, Tody=fI(x)*Ax — nponsBeaeHNE TPOU3BOTHOU
¢ynkuunn y = f(x) Ha quddepennman aprymenta dx.. 3To 0JHO U3 OCHOBHBIX OHSATHH
MaTeMaTH4YeCKOro aHaimu3a. DToT T. BcTpedaercs y Hemenkoro ydeHoro ['. Jleiioauma B 1675 .
(omyOnukoBaHo B 1684r.).

JlekapToBa NpsIMOYToJIbHASI CHCTEMA KOOPIAMHAT B MPOCTPAHCTBE - 3TO TPU B3aUMHO
nepreHauKysapHbie npsmbie: Ocs aderucce (0X), 0ch OpAMHAT (0Y) U 0Ch anruiukart (0Z) u
Havano koopauHat (0). [ImockocTH, mpoxoasiue yepe3 OCu KOOPAUHAT, HA3bIBAIOTCS
KOOpAUHATHBIMU. OHU JENST MPOCTPAHCTBO HA § 00JaCTE — OKTAHTOB.

‘ i
JTMHAa BEKTOPA - 3TO PACCTOSHUE MEXKy Ha4aJIOM M KOHIIOM BekTopa. O003HaYeHuE:

JlocToBepHOe cOOBITHE - 3TO COOBITHE, KOTOPOE B PE3yJIbTATe HCIBITAaHHS 0053aTEIBHO
npoucxoaut. O6o3nauenue: Q.



3HaMeHaTeNb - YHCII0, MOKA3hIBAIOIIEE pa3MEPhI OJICH eIUHUIIBI, U3 KOTOPHIX COCTaBIICHA
npoOb. BriepBrie BcTpevaeTcs y Bu3anTuiickoro yueHoro Makcuma [lnanyzaa (konery 13 Beka).

HMuTterpan (;ar. caoBo integro — «BOCCTAHABIMBATEY WIIN Integer — «I1eIbIi»). 3auMCTB. BO
BTOpOH nojoBUHE 18 B. 3 Qpanil. 3. Ha Ga3e nat. integralis — «enblit», «1oNHbII». OTHO U3
OCHOBHBIX MOHSTHI MaTEMaTHYECKOT0 aHaJln3a, BO3HUKILEE B CBSI3U MOTPEOHOCTHIO U3MEPSITh
TUIOMIA/IA, 00BEMBI, OTBICKUBAThH ()YHKITUH 110 UX MTPOU3BOIHBIM. OOBIYHO 3TH KOHIICIITUN
WHTEerpaja cBsa3biBaioT ¢ HeroTtoHoM u JleiiOHuiiemM. BriepBbie 3TO ¢10BO yrmoTpeOus B me4aTu
mBerl. Yuenbiit f. bepaymmu (1690 r.). 3nak [ - crunusoBanHas OykBa S OT JIaT. clloBa summa —
«cymmay. Briepsoie mosiBuiics y I'. B. Jleitoauna.

HNurepBan (nat. cnoBo intervallum — «mpomMexyTok», «paccTosiuuey). MHOXKECTBO
JIEHCTBUTEIIBHBIX YHCEII, YAOBIECTBOPSIOIIECE HEPABEHCTBY.

HppaunonanabHoe ymciao (T. cI0BO irrationalis — «Hepa3zyMHBIN»). UnCIo, HE SBISIONICECS
pannoHansHBIM. T. BBen HeMenK. yueHbrd M. I tudens (1544). Ctporas teopust
UppalMOHATIFHBIX YKces OblIa MOCTpOeHa BO 2-0i nojoBuHe 19 Beka.

HcnbiTanue (3KCIEPUMEHT) - OCYIIECTBICHHE ONPEIEIIEHHOT0 KOMIIIEKCa YCIIOBHIA.
Hcxon - pe3ynbTat ucnbITaHus (COOBITHE).

Kom0uHaTopuka - 1ar.ciioBo combinare — «coeIuHATHY. Pa3ien MaTeMaTuku, B KOTOPOM
U3Y4aloTCsl pa3IMYHbIE COCIMHEHHS U Pa3MELICHNUs, CBSI3aHHbIE € MI0JICYETOM KOMOMHAIUN U3
JIEMEHTOB JIaHHOT'0 KOHEYHOT'O MHOKECTBA.

Kaaccnyeckasi BepoSITHOCTD cOOBITHSL A - 910 oTHOIIeHHE unciia N(A) ajeMeHTapHbIX
HCXOJI0B, OJIATONPUSITCTBYIOIIMX COOBITHIO A, K 0011eMy unciay N BceX paBHOBO3MOKHBIX
SJICMCHTAPHBIX UCXOJ0B UCIIbITAHUS.

KoJssimHeapHble BeKTOPHI - 5TO BEKTOPHI, JISXKAI[He HA OJHON NMPSMON WM Ha MapajleIbHbIX
—+
—#
npsaMeix. O603HaYeHNUE: fl| | b.

KOMHJIaHapHBIe BEKTOPBI - 5TO BEKTOPEI, JICKAIUE B OI[HOﬁ IJIOCKOCTU UJIK B MapaJIJICIIbHBIX
IIJIOCKOCTSIX.

KoMnuiekcHoe Y eJI0 Z - 9TO yIopsiioueHHas rmapa AeHCTBUTEIBHBIX YUCeN (X;Y), IEPBOE U3
KOTOPBIX X HAa3bIBACTCS ICMCTBUTENBHON YaCThIO, @ BTOPOE YUCIIO Y — MHUMOM 4acThIO.
O6o3nauaercs: z=x+iy. CUMBOI | Ha3bpIBacTCs MHUMO# equnauieii. O6o3HaueHne:x=Rez; y=Imz.

KpuBoJinneiiHast Tpanenusi - 370 Gpurypa, orpaHUueHHas CBEpXy rpadukom
dyukuuu y=f(X) (f(x)>0), cieBa u cripaBa COOTBETCTBEHHO MPSIMBbIMU X=a U X=b, CHU3Y —
orpeskom [a;b] ocu OX.

MaremaTHKa — HayKa O KOJIMYECTBEHHBIX OTHOIIEHUSAX U MPOCTPAHCTBEHHBIX (hopMax
JEHCTBUTEIILHOIO MUPA

MareMaTH4ecKkoe 0:KHAaHHe JUCKPETHOM C1y4aiHOi BeJHYHHBbI X - 3TO YHCIIO,
IPUOJIN3UTENIBHO PAaBHOE CPETHEMY 3HAUEHUIO CITy4aiiHON BEJTMYMHBL, KOTOPOE PABHO CyMMeE



MIPOU3BECHNE BO3MOKHBIX 3HAUEHUH CIy4YaiiHON BEJIMUYMHBI XN HA COOTBETCTBYIOLIUE UM
o

Mix)= Z Ly Py
k=1 .

BeposiTHOCTH PK:

MexaHu4ecKHii cMBbICJ MPOM3BOAHOI - 3TO CKOPOCTh U3MEHEHHS JII000T0 Mpoliecca.
Hanpumep, npousBojaHast mytu S=S(t) 1o BpeMeHH t eCTh MTHOBEHHAsS! CKOPOCTh JIBHKCHUS
MatepuaabHOU ToukH, T. €. V(t)=SI(t). Bropas npou3BoaHas myTH 10 BPEMEHHU — YCKOPEHHE, T.
e.SII(t)=VI(t)=a(t).

He3aBucuMble HCIBITAHUS - TO UCTIBITAHKS (IKCTIEPUMEHTHI), B KOTOPBIX BEPOSATHOCTH
MOSIBJICHUS JTFOOOTO MCXOJa B KAXKIOM HCIIBITAHUH HE 3aBUCUT OT PE3yIbTAaTOB JPYTHX
WCHOBITAHUH.

Heonpenenennblii uaTerpan gyukuun f(X) - 370 COBOKYIMHOCTB BCEX MEPBOOOPA3HBIX IS

= +
¢yukuuu f(x). O6o3HaucHHE: -[ fix)de = Flx)+C , TIle 3HAK HA3BIBAETCS HHTETPATIOM,
dynkus f(X) — nogpiHTerpanbHO QyHKIUeH, a f(X)dX — moABIHTErpaTbHBIM BRIPAKEHHEM.

O6aactp onpenesenns pynkuun y=f(X) - 370 MHOKECTBO T€X 3HAUCHHI apryMeHTa X , IpU
KOTOPBIX QyHKIHS y uMeeT cmbicit. Obo3nauenue: D(f)

O6aactb 3Havennii pyHkuuu y=f(X) - 3T0 MHOXKECTBO 3HAYCHUI Y, MPUHUMAEMBIX
bynkuueit y=f(x) mis Bcex X u3 oodactu onpenenerust D(f), 1. e. npu X €(f). O6o3HaucHue: E(f)

IIpaBuiabHO# Ha3bIBaeTCs ApOOb, y KOTOPOI MOAYJb YHCIUTENSI MEHbIIIE MOIYJISI 3HAMEHATEJISL.
JpoOb, He ABISAIONMIASICS MPABUIHLHOM, Ha3bIBACTCS HEMPABUIILHOM, U TIPEACTABIISICT
palroHaIbHOE YMCIIO0, 10 MOLYJIIO OOJIbIIIee WM PABHOE €MHHULIC.

IlepBooOpa3Hnoii pynkumei 1ias pynkunu y=f(x) Ha npomexxyTke X Ha3bIBACTCS TaKas
dbynakuust F(X), ecii B Kax 01 TOUYKE X Ha MpoMexkyTke X BoImoHseTcs ycnobue F'(x)=f(x)

PaBHbIe BEKTOPLI - 5TO COHAITPABJICHHBIC KOJUIMHCAPHBIC BEKTOPHI, UMCIOIIUE paBHBIC JJIMHBI.

Pamnyc — Bextop Touku M - 510 BekTOp, COEMHSAIONINIT HAYATIO KOOPIMHAT C IIPOU3BOILHOM

M(x ¥ 2)

TOYKOU MPOCTPAHCTBA.

ConanpaBneHHue BEKTOPLbI - 5TO KOJINIMHCAPHBIC BEKTOPLI, UMCIOINUE OJJHO HAIIpaBJICHHUC.

Cdepa - 5T0 MHOXKECTBO TOYEK IPOCTPAHCTBA, PABHOYIAJICHHBIX OT AaHHON Touku O,
Ha3bIBAEMOM LIEHTPOM, Ha JAHHOE PACCTOSIHUE, Ha3bIBAEMOE PATUYCOM.

CoxHas QYHKIHS - 5T0 GyHKIUA, = & (). JUTSl KOTOPOM 001acTh 3HAYCHUH

dysxmun ¥ = HiC) COIEPXKUTCS B 06NIACTH onpeeneHus pyHkuun £ 0)-

CoueTaHus - 3T YHCII0 KOMOMHALMH, COCTOSIINX 13 & 371eMEHTOB, B3STHIX U3 ™ DIICMEHTOB,
KOTOPBIC OTINYAIOTCS XOTsI ObI OHUM 31eMeHTOM. O003HaueHue U popMyia AJis TIoIcUeTa
n
id(n — k)

.
YycJia COYEeTaHMIl:



Cayu4aiinoe co0bITHE - 3TO COOBITHE, HACTYIVICHUE WM HE HACTYIUIEHUE KOTOPOTO B
HEKOTOPOM HCIIBITAHUU 3aBUCHUT OT Psiia CIy4YailHbIX (aKTOPOB.

C.]Iyqal“maﬂ BECJIHYHUHA - OTO IIEPEMCHHAA BCIWYMNHA, KOTOpasd IPUHUMACT CBOU 3HAYCHUS B
3aBUCHUMOCTH OT MCXOJ0B UCIIBITAHU.

CpeaHee kBaipaTH4yecKoe OTKJIOHEHHE CIy4aiiHOM BeJTHYHUHBI X - 3TO

BEJIMYMHA o(x) =-{D(x). rae D(x) _ JIUCTIEPCUS CITyYatHON BETUYMHBI X.

Touka MaKcHMyMa pyHKIHH © FOC¥) 510 rouxa F00aFe) 4 OKPECTHOCTH, KOTOPOM

dyskus £~ Fiey) OIpeeIeHa U I BCEX TOUEK Axy) 9TOU OKPECTHOCTH, OTIMYHBIX

FB) > f(F)

B
OT ~ % BBINOJHSETCS HCPaBCHCTBO!

Touka MuHEMyMa GyHKIHH & = FO¥) 510 rouxa 002 Fe)- 4 OKPECTHOCTH, KOTOPOM

dynkmus £ = ijes)) ompeesieHa M Ik BCEX TOUEK Axy) ATOM OKPECTHOCTH, OTIUYHBIX

FE) < FF)-

5
OT ~ ¥ BBINOJHAETCA HEPABEHCTBO:

Teopema - 5T0 MaTEMaTUYECKOE YTBEPIKIACHUE, HCTUHHOCTh KOTOPOI'O YCTAHABIMBAETCS ITyTEM
JI0Ka3aTelIbCTBa.

Teopust BepoOsITHOCTEN - 3TO pa3ei MaTEMATUKH, U3YJAIOIIU 3aKOHOMEPHOCTH, KOTOPBHIM
INOOAYUHAKOTCA C.Hy‘IB.ﬁHBIC SABJICHUS U ITPOLICCCHI.

TeopeMa cj10:KeHUsI BEPOSTHOCTEI IBYX COOBITHI - BEPOSTHOCTH CYMMBI ABYX
coOpITHil A 1 B paBHa cymMMe BEpOSITHOCTEH 3TUX COOBITHI 0€3 BEpOSITHOCTH NMPOU3BEICHUS

otux cooprruit: LA TB) = A+ A(B)—NA-B).

TeopeMa yMHOXKeHHS BepOSITHOCTEH ABYX COOBITHH - BEPOSTHOCTD IIPOU3BEACHUS IBYX
COOBITHI POBHA IIPOU3BEIECHUIO OJJHOTO COOBITHSI HA YCIIOBHYIO BEPOSITHOCTh IPYToOro,
BBIYUCIICHHYIO TIPU YCIIOBUH, YTO IIEPBOE COOBITHE

IPOU30IILIO: P(A- B) = P(4)- A(BI ) =A(B)-P(AIB).

@®yHKIUS - 3TO IPABUIIO, KOTOPOE KAXKIOMY uncIy X U3 HeKOToporo MHOxkecTBa & cramut B

COOTBCTCTBUC OAHO U TOJIBKO OAHO YUCJIO Y U3 MHOXKCCTBA E . O0o3HaucHue: y= f(]')’ rac x-

He3aBUCHMas MepeMeHHas, HasbiBaeMas aprymentoM ; & -o6macts onpenenenus dynxmmm; & -
001acTh 3HaUCHUH (QYHKIIHH.

®opmyaa Herorona-JleiioHuna - 3To popmyria asisi BBIYUCICHUS ONPEIEICHHOT0 HHTErpaja OT

-]
JFee

HEIPEPHIBHON Ha OTPE3KE [“;b] bynkumm f(X), nMeromiei meppoodpazHyo F(x): =

= F(I[, = F(®) - F (@)



®opMmy.ia NOJTHOI BEPOATHOCTH -3TO (POPMYJIa IJIs1 HAXOXKICHUS BEPOITHOCTH COOBITHS A,
KOTOPOE MOKET MPOU30MTH TOJIBKO C OJHUM U3 N MOMAPHO HECOBMECTHBIX

P(A) =7 P(H)- P(AIH)

.1, 57 0Opa3yIONIUX MMOJHYIO TPYIIY:

COOBITUH

Xopaa - rpeu. cioBo horde — «ctpyHay, «teTuBay. OTpE30K, COCTUHSIONTNN JIBE€ TOYKH
OKPY>KHOCTH.

Ymn 10 — OCHOBHOE MOHATHE MATEMAaTHKHU, UCTIOIb3YEMOE
JUTSL KOTMYECTBEHHOM XapaKTepUCTUKH, CPaBHEHNUS, HyMepalii 0O0bEeKTOB U UX YacTeH.

Yucao — a6CTpaKTHaﬂ CYIIHOCTB, UCIIOJIb3yEMas IJIA OIIMCAaHHA KOJINYCCTBA.

eJsible YHuCIa — paclInPEHUE MHOKECTBA HATYPAIbHBIX YHACEII N, ojry4aeMoe no0aBiIeHHEM
K N HYJIS ¥ OTpHULATEIbHBIX YHCEeN BUIa —1Ii.

Yucio e - 3TO UPpaALUOHAIBHOE YUCIIO 2,7..., CoyKallee OCHOBAaHUEM HaTyPallbHOTO
norapupma

IKeTpeMyM (PYHKIIUM - 3TO JIOKATbHBIA MAKCUMYM H JIOKAJIbHBIE MUHUMYM () YHKITHH.



Ilpunoswcenue 2

Koaudukarop TpedoBaHUii K YPOBHIO MOATOTOBKH BbINYCKHHKOB
001eo0pa3oBaTeIbHBIX YUPeKIAeHU 1JI5 MPOBeIeHM s
B 2021 roay eMHOI0 rocyAapCcTBEHHOI0 IK3aMeHa
no MATEMATUKE

Koaudukartop TpeboBaHHMN K YpPOBHIO MOJTOTOBKM IO MaTeMAaTHKE BBIMTYCKHHKOB CpenHeil
(moHOM) MIKOJBI cocTaBlieH Ha ocHoBe OO0s3aTeNbHOT0 MHHMMYMa COJEpPYKAHUS OCHOBHBIX
oOpa3oBaTenbHbIX MporpaMM U TpeOoBaHMII K YPOBHIO MOATOTOBKH BBITYCKHHUKOB CpeIHEn
(monmuoif) mkonel (Ilpukaz MO P® «O0 yrBepxkaeHuu (eaepanbHOr0 KOMIIOHEHTa
['ocymapcTBeHHBIX CTaHAAPTOB HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIETO U CPEeIHETO (ITOJTHOTO)
obmiero oopazoBanus ot 05.03.2004 Ne 1089).

Komudukartop TpeGoBanuii mo BceM pasaenaM BKIOYaeT B ce0si TpeOOoBaHUSA K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB CpeaHel (MoMHON) Kokl (0a30BBI ypOBEHB). B COOTBETCTBUH CO
CTaHJApTOM cpeaHel (TOJHOM) MIKOJIBI B TPeOOBaHUS K YPOBHIO TOJATOTOBKH BKITHOYAIOTCS
TaK)Ke 3HaHUs, HEOOXOAUMBIE JIJISI OCBOSHUSI COOTBETCTBYIOIIUX YMEHHIA.

B nepBoM cTos011e TabMHIIBl YKa3aHbl KOJIBI pa3/iesioB, HA KOTOPHIE pa30UThI TPEOOBAHUS K
YPOBHIO MTOATOTOBKH 10 MaTeMaTuke. Bo BTOpoM cTonOIIe yKa3aH Kol TpeOOBaHMSI, TSI
KOTOPOTO CO3JIAaI0TCs IK3aMeHaIllMOHHbIE 3a7aHusl. B TpeTbeM cTonbiie yka3zaHbl TpeOOBaHUS
(ymeHwus1), MpoBepsieMbIe 3aIaHUSIMU YK3aMEHAIIMOHHON PaOOTHI.

Kon Kon TpebdoBanusi (yMeHus1), IPpOBepsieMble
pa3aesia | KOHTPOJIMPYEMOro | 3a/IaHUSIMU IK3aMEeHAIHOHHOI PadoThI
TpeOoOBaHMS
(ymeHmust)
1 YMeTh BINOJIHATH BIYMCIEHHS U IPeoOpa3oBaHus
11 BrimonaaTe apudMeTnueckue qeHCTBUS, COYeTast YCTHBIE U

MUCHMEHHBIE IPUEMBI; HAXOIUTh 3HAYCHHS KOPHS
HaTypaJIbHOM CTEIEeHH, CTENICHH C PalliOHAIEHBIM
nokasaresem, Jorapudma

12 BeraucisaTh 3HaUEHUS YHUCIOBBIX M OYKBEHHBIX BHIPAKCHUH,
OCYILECTBIISISE HEOOXOIUMBIE TTOICTAHOBKH U
npeoOpa3oBaHMs

13 [TpoBOIUTH 10 U3BECTHHIM (hOPMYJIaM U MpaBUIIaM

npeoOpa3oBaHus OYKBEHHBIX BBIPAXKEHUN, BKIIOYAIOIINX
CTETIeHH, PaIuKabl, JOTapU(PMBbl U TPUTOHOMETPUYECKHE

byHKIIH

2 YMeTh pemiaTh ypaBHEHHSI H HEPABEHCTBA

2.1 Pemrate panmonanbHble, UPPALMOHAIBHBIE, [I0KA3aTEIbHBIE,
TPUTOHOMETPHUYECKHUE U JIoTapu(pMUiIecKre ypaBHEHHS, UX
CUCTEMBI

2.2 Pemarp ypaBHEeHHUsI, TPOCTENIINE CUCTEMBI YPAaBHEHUH,
UCTIONIB3YS CBOMCTBA (GYHKIUH U UX rpaMIKOB; UCIOIH30BAThH
U1 IPUOJIMKEHHOTO PELIeHNs ypaBHEHUH U HEPABEHCTB
rpauIecKuii METOJ

2.3 Pemate panmonanbHbIe, TOKAa3aTEIbHBIC U JOTAPHUPMUUECKUEC
HEPaBEHCTBA, UX CUCTEMBI
3 YMeTh BBINOJHATH AeHCTBUSA ¢ QYHKIMSAMU
3.1 Onpenensats 3HaYeHHEe GYHKLIUU 110 3HAUEHUIO apryMeHTa

MIPH Pa3IMYHbIX crocobax 3aJaHus GYHKIMH; OMUCHIBATH IO




rpaduKy MOBEeACHUE M CBOMCTBA (YHKIIMM, HAXOAUTH 11O
rpaduKy GyHKIIMH HAaUOOJIbIINE U HANMEHBIIINE 3HAYCHHS,
CTPOUTH rpaUKH U3y4E€HHBIX (PYHKITUH

3.2

BreraucnsaTe Ipou3BOIHBIE U IEPBOOOPA3HBIC JIEMEHTAPHBIX
byHKIMI

3.3

HccnenoBaTh B MPOCTEUIINX ClTydasX (yHKIIMU Ha
MOHOTOHHOCTb, HAXOJUTh HANOOJIBIINE U HAUMEHBIIINE
3Ha4eHUs QyHKIUN

YMeThb BBINOJHATH AeHCTBUS C TeOMEeTPUYECKUMHU
(purypamm, KOOpAMHATAMM U BEKTOPAMH

4.1

Pemarp nnanumeTpudeckue 3aaun Ha HAXOKICHHUE
r€OMETPUYECKUX BEJIMYUH (JIJIMH, YIJIOB, MJIOMIAeH)

4.2

Pemates mpocTeiinime crepeoMeTpudecKre 3a1au Ha
HaxXO0XJACHUC TrCOMCTPHUICCKUX BCINYNH (,Z[J'II/IH, YTJIOB,
Iomasei, 00beMOB); UCIIOJIB30BAThH TP PEIICHUN
CTCPCOMCTPHUICCKUX 3adaY TNIAHUMCTPUUCCKHUC (1)aKTBI n
METO/IbI

4.3

Onpenensarb KOOPAUHATHI TOYKHU; TPOBOJIUTH ONEPAIIU HaJT
BEKTOPAMH, BBIYUCIISITH JVIMHY U KOOPJUHATHI BEKTOPA, YTOJI
MEXy BEKTOpPaMHU

YMerh CTPOUTH M HCC/IEI0BATh IPOCTeH e
MaTeMaTHYeCKHe MOJeIH

5.1

MonenupoBaTh peajbHbIe CUTYalluu Ha S3bIKE alreOpsl,
COCTaBIISITh YPABHEHUS M HEPABEHCTBA IO YCIOBHIO 32/1a4H;
HCCIICA0BAaTh MOCTPOCHHLIC MOJACIIN C UCTIOJIB30BAHUCM
amnmapara ajnreopbl

5.2

MonennpoBaTh peanbHblE CUTYalluu Ha A3bIKE TEOMETPHH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH € UCIIOJIb30BaHUEM
reOMETPHUECKUX MOHATUI U TEOpeM, arrapara anreopsl;
pelaTh NPaKTUIECKHUE 3a1a41, CBA3aHHBIE C HAXOKICHUEM
TreOMETPUUECKUX BEJIUUUH

5.3

[IpoBoNTH TOKA3aTENbHBIE PACCYKIACHUS IIPU PELLICHUH
3aJ1a4, OLICHUBATh JIOTHYECKYIO IIPaBUIIBHOCTD PACCYKICHUH,
pacno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE PACCYKICHUS

YMeTh HCN01b30BATh NPUOOPETEHHbIE 3HAHUS U YMEHH S
B MPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KM3HH

6.1

AHanu3upoBaTh pealbHbIE YHCIOBBIE JaHHBIE; OCYILIECTBIATh
IIPAKTUYECKHE PACUETHI 110 (POpMyJiaM, M0JIb30BAThCS
OLICHKOM ¥ IIPUKUIKON IIPU NPAKTUYECKUX pacyeTax

6.2

OrnuchIBaTh ¢ MTOMOIIBIO QYHKIIUNA pa3InYHbIC peaTbHbIC
3aBHCHMOCTH MEKIy BETUYHMHAMH U UHTEPIIPETUPOBATH UX
rpadukn; U3BIEKaTh HHPOPMAIIUIO, MPEICTABICHHYIO B
TabIUIax, Ha AUarpammax, rpadukax

6.3

Pemiate MPUKJIAAHBIC 3a/1a4, B TOM YHCJIC COUAJIBHO-
SKOHOMHUYECKOTO U (PU3UIECKOTO XapaKTepa, Ha HauOOJIbIINe
U HAUMCHBIIKUC 3HAYCHHUA, HAa HAXOKACHUEC CKOPOCTH U
YCKOPECHHS
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