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HporpaMMa BCTYIIUTECJIbHOIO MCIIBITAHUSA (3K33MeHa) mo MaTeMaTHuke,
IMpoBOJANMOI0 YHI/IBepCI/ITeTOM CaMOCTOATEC/IBbHO

[IporpaMma BCTYNHUTEIBHOTO HCIBITAaHUS (9K3aMEHA) [0 MaTeMaTHKe
pa3paboTaHa Ha OCHOBE NMPUMEPHOM MPOrpaMMbl BCTYMUTEIBHBIX HK3aMEHOB IO
MaTeMaTuke, paspaboTaHHoM MwuHuCTEpCTBOM mpocBemieHus Poccuiickoi
denepanuu st aOUTYPUESHTOB, MTOCTYTAIOIIMX HA MOJIHBIN CPOK 00yUYEHUSI.

1. leiicTBUTE/IbHBIE YHCJIA.

Harypanbubig, " pauonaisable ypcway “JAeicTBug Haa panydoHAIbHBIMU
yuciami. llomggue, AcCHeIBUTEIBHOrO, yncia. IMHoxectsa uywncen. (CBoiicTBa
nercTBuTenbHbIX uucen. [lpuBenenue napobelt Kk oOleMy 3HaMEHATENIO.
Hecsatitdibie Apodu. MApuduetuueckueMeii€TBus A ACCaTuyHBIMIA 1pOOsSIMU.
@opMyiibl COKpaEHHOTO_yMHOMKeHUs) Pa3noxenme MHOrOWeHa HA MHOKUTEIIH.
HevictBusa ¢ auredOpandeckumy npoosiMu. COKpaiieHue paldoHAIbHBIX JIPOOEH.
CpaBHEHUE.,, HCHCIBUTEABHBEX pHMCClmm, UUCIOBBIE HPOMEXKYTKH. Monayib
nerctBUTebHOLO udCnarhpouernTsi. ITpowopiing

2. UppaumnoHaJibHbIE YHCJIA U AJIT€0pandecKue BhIPAKEHUSI.

[lonatne xopHs creneHn n. KOpeHb 4YETHOM W HEYETHOM CTENEHHU.
KBagpaTHeie xopHU. MppanuoHanbHble 4YWCiia U UPPAMOHAIBHBIE BBIPAXKEHUS.
CreneHn C LENbIMH, OTPULIATEIBLHBIMHU, IPOOHBIMHM MoOKa3aTensiMu. CBoilcTBa
CTEIIEHH C PAllMOHAJIBHBIM MOKa3aresieM. CBOMCTBA CTENEHEN C PalMOHAJIbHBIMU
nokasaresssMu. Buael anredpanueckux BolpaxeHUH. OJHOUSIEHB 1 MHOTOUJICHBI.
[IpuBenenue  MHOroWwieHa K  CTaHIApTHOMY  BHAY.  TOXKIECTBEHHbIC
npeoOpazoBaHusl anreOpanvyeckux BbIpaXeHUU. Pa3znoxkeHue MHoOroudsjgeHa Ha
MHOXUTENU. Pa3no)keHue KBaJpaTHOIO TPEXWICHA HA JIMHEWHBIE MHOXKUTEIIH.
[IpeoOpazoBanus apudmernyeckux kKopHeiu. I[IpeoOpazoBanus MppanroOHATBHBIX
BBIPAKCHUM.

3. DuemeHTapHble QYHKIMHU U MX CBOMCTBA.

Onpenenenue QyHKuMM. AHamuTH4Yeckoe 3anaHue ¢GyHKIuU. YwucioBas
miockocTh. KoopnuuatHas miockoctb. YerHble u HeueTHble (yHKumu. ['padux



yeTHOW u  HeuetHol  ¢yukuuu.  IlocrossHnas — Qynkums.  Ilpsmas
MPONOPIUOHANIBHOCT. JIuHelHas ¢yHkuus. OOpaTHas MOPONOPIUOHAIBHOCTb.
KBaaparuynas 3aBucumocTs. ['paduku npsiMoit 1 napaOoJibl.

YMeHue uutath cBoiicTBa (yHKIME 1o rpaduky. ['paduku OCHOBHBIX
aneMeHTapHbIX (yHKumn. O0IacTh onpeaeseHus U 00J1acTh 3HaYeHUsT (PYHKIUH.
[lepnonyHOCTDh PYHKIUU.

4. YPaBHeHI/IH H HEpaBCHCTBA.

Onpenenenune ypaBHeHus. KopHu ypaBHenus. JIuHelHble ypaBHEHUS.
KBagpaTtneie ypaBHeHus. Hemomubelie kBangpaTHble ypaBHeHHs. Teopema Buera.
bukBanpaTtHeie ypaBHeHus. CHcTeMbl ypaBHEHHWI. YpaBHEHHs, COAEpKaIIUe
MEPEMEHHYI0 MOJl 3HakoM MoxayJisa. OO0nacTe ompeneseHus ypaBHEHUS.
[ToctopoHHne KopHU. PemeHne ypaBHEHMHW METOJIOM BBEICHUS HOBOH
nepeMeHHou. PanuvonanbHble  ypaBHeHuMs. MppanumoHanbHblE  ypaBHEHUS.
JluHeliHple HEpaBEHCTBA C OJHOW mepeMeHHOW. ['paduueckoe perieHue
HEpPABEHCTB C OJHOMN nepeMeHHoM. HepaBeHncTBa BTOpou creneHu. HepaBeHcTsa ¢
MOAyJIAMU. MeTOJ HHTEpBAJIOB pEIICHUS HepaBeHCTB. CHCTEMBbl YpaBHEHUN
IIEPBOU CTEIEHU.C ABYMs. HEU3BECTHHIMMU,

5. Iloxka3aTeabHasi ¥ JJorapupmMmudeckas PyHKIUH.

IloHsatue! nérapudma, /CBoiicTea, noraputma. MBrrmeicHNE | A0Tapru(MOoB.
[lepexon k HOBOMY OBHOBaHNIQ norapidime. JHerapudmuteckre BEIpMRCHIS U X
npeobpazoBanus. Jlorapudmiueckue ypaBHEeHUS UM HepaBeHCTBA. CHCTEMbI
norapupMmudeCkx 4 ypaBHEHHN.  JICCATAUHBIC = JOEapHbMbLe , HaTypanbHbie
norapudnbl. LokazarenpHai Qyuxuusl [pocieinng IoKa3aTebHbI¢ YpaBHEHUS.
YpaBHEHHUS, CBOJSIIMECA K MPOCTEUITM=3aMEHON HEU3BECTHOTO. [loKazaTenbHbIE
HEpPaBEHCTBA.

6. Tpuronomerpuyeckue (PyHKIUN.

Pannannasg Mepa yrma. OrmpezneneHne CHHyca M KOCHMHYCA, TaHI€HCa MU
KOTaHreHca  yria. ApkcuHyC.  ApkkocuHyc.  ApkraHreHc.  OCHOBHbIE
TpUrOHOMeTpHUecKre ToxkaecTBa. @opmyinsl npuseneHns. PopMyibl IBOWHBIX U
TPOUHBIX YIJIOB. POPMYIIbI TOJIOBUHHOTO apryMeHnTa. @opMyiibl Ipeodpa3zoBaHus
CYMMBI U Pa3HOCTH TPUTOHOMETpUUYECKHX (YHKIMI B mpou3BeneHue. OopMyiibl
npeoOpa3oBaHus MPOU3ZBEIACHUS TPUTOHOMETPUYECKUX (PYHKIUH B CyMMYy.
IIpocreiimme TPUTOHOMETPUUYECKUE YPAaBHEHMs. YPaBHEHUs, CBOAALIMECS K
MpOCTEHIIMM 3aMeHOW HeuszBecTHoro. OnHopoanHbie ypaBHeHus. IIpocteiimiue
TPUTOHOMETPUYECKAE HEPABEHCTBA. YPAaBHEHHUs, CBOIAIIMECS K KBaIpaTHBIM.
CucreMbl TPHTrOHOMETPUYECKUX YPABHEHUI.

7. DyHKUMH HATYPAJIBbHOI0 apryMeHTa.



Yucnosble MOCJIEAOBATEIBHOCTH. Apudmernueckas IIPOrpeccusl.
['eomerpuyeckas rmporpeccusi. beckoHeuHO yObIBarolas TeoOMeTpuYecKas
MOCJIEA0BATEIbHOCTb.

8. IlpousBoaHasi QyHKIIMU U €€ IPUMEHEHHeE.

[Ipupamenue  aprymeHTta,  npupauieHue  QyHknuu.  [IpomsBoanas
aneMeHTapHbIX GyHkuuid. [IpaBuna nuddepenupoBanus. CraoxHas GyHKIHS U €€
muddepeHMpoBaHre.  YpaBHEHUE  KacaTenpHOM K  Tpaduky  (pyHKUIUU.
HaxoxneHnne mpoOMEXKYTKOB MOHOTOHHOCTH M JKCTPEMyMOB  (DyHKIHH.
[Toctpoenune rpadukoB ¢yukmmii. HaxoxmeHnne HaumOONBIIETO W HAWNMEHBIIIETO
3HaYCHUHN PYHKIINH.

9. [lepBooOpa3Hasi U HHTErpaJ.

[lepBooOpasnas. Tabnuna  mnepBooOpasnbix. IlpaBuia  BelUMCcIEeHUA
nepBooOpasubix. Muterpan. ®opmyna Heiotona — JleliOnuna. IlpaBuna
BBIUHCIICHUS UHTETPAIIOB. MCcoib30BaHNe MHTETpAJIA JJIsl BBIUMCIICHUS TUIOMIAIEH
TJIOCKUX PUryp,

10. IlnanuMeTpusi.

Ilapannefibpble hpsiMble, Vbl WHOBOYTOMbHUKA. TpeyrodbHukmyllonooue
TpEyroApHUKOB. [Imomanb=rpeyronsaiikam=Bumsl TpEyromsHNKOB« COOTHOIIEHNE
MEXIy CTOPOHAMM M YIJIaMH IIPSMOYTOJIbHOTO TpeyrosbHuKa. [lapamienorpamm,
npAMOYréIBHAK,) pEMO,.  KBampar. /Lparterist, - OxpyKHOCThsm s KpyT. J[amHA
okpyaxHoefn. ALtofiany kpyna.q Brii€agHpie W O@iCaHHble [MHOLOYTOJIBHHUKHU.
[IpaBuIIbHBIE MHOTOYTOJIbHUKHU.

11. CrepeomeTpusi.
[IpsiMbIe ¥ IUIOCKOCTH B MPOCTPAHCTBE. /[ByrpaHHbie yriibl. MHOTOIpaHHUKM.
[Mpuzma u mapamienenunen. O0beM mpu3Mbl W napawienenunena. Ilupammuna.

Kpyrnsie tena. Hunuuap. Konyc. Chepa. [lap. KomOunammu ten.

12. DieMeHTHI KOMOUMHATOPUKH.

OcHOBHBIE TIOHSATHS KOMOWHATOPHKH. 3aJadyd Ha TMOJCYET 4YHUCia
pa3MeIeHni, IEPeCTaHOBOK, coueTanuil. Perenue 3aqa4 Ha epebop BapUaHTOB.
®opmyna Ounoma Hprorona. CBoiicTBa OWHOMHHAIBHBIX KOI(PPUIIUEHTOB.
Tpeyronbauk Ilackans.

13. D1eMeHTBI TeOPUHN BEPOATHOCTEIA.



CoObITHE, BEPOSITHOCTD COOBITHUS, CIIOKEHUE U YMHOKEHHE BEPOSITHOCTEM.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHA.

14. DjaeMeHTbI MATEMATHYECKON CTATUCTHKH.

[IpencraBienne gaHHBIX (TAONMIBI, JAWarpaMmbl, Tpaduku), BBIOOpPKA,
cpenHee apudpMeTudeckoe, MmeauaHa. lloHATHe o 3amadax MaTeMaTHYEeCKON
CTaTUCTUKH. PellleHre NpakTHYeCKHX 3aJad C TNPUMEHEHHEM BEPOSTHOCTHBIX
METOJIOB.

Kpurepuu oueHuBaHus 3a1aHU I

PabGota cocTouT U3 1ByX 4acTeil.

Yacte | comepxutr 10 3amanmii (Al — A10) oOsi3aTeqbHOrO YPOBHS MO
Matepuaiy Kypca «Anredpa u Hayana aHanuza» 10 — 11 kmaccoB. K HeKoTOpbIM
3aJIaHUSIM JTaHO 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OJWH BEPHBIM.

Yacts Il conepxut 5 Gonee cnoxubix 3aganuii (B1-B5) mo marepuany xypca
«Anrebpa u Hauvana aHaim3a» 10 — 11 kmaccoB, a TakKe pa3IMYHBIX Pa3JielioB
Kypca aJreOpuIr iy eoMes piiny, OCRoBHOM T epPeirdi niKojibl [Ipu ux BeIMOTHEHUU
TpeOyeTCs 3anucaThIIONHOSPEUICHIE.

3amaHusi COCTaBJIGHBI B “COOTBETCTBUU TpeOoBaHHsAMU MMUHHCTEpPCTBA
oOpazoBatus ¥ HaYKH PO [TpopomkurefibhoCTh BCTYIMTEIbHOTY JK3aMeHa — 235
MUHYT.

Ouenku 3a pabotTel BeictaBistoTcs mo 100-OanbHOUM cucteme. Kaxmoe u3
3a/lagill YacTh-A omeHBacTes 0-S.0a1me8. 3amanns yactd B onennBatorcs B 0-10
OaILTOB,

Hotsi fmemforoBKN KK3AMCHY=PECKOMEHIYETCS MurpepaTypa 13 ‘@enepabHOTO
NepevHsl y4eOHUKOB, PEKOMCHIOBAHHBIX (IOMYIIEHHBIX) K HCIOJB30BAaHUIO B
o0pa3oBaTeILHOM TPOIIECCE B OOpPa30BATENbHBIX YUPEKIACHHUIX, PEaTU3YIOMUX
oOpa3oBaTeabHbIE  TIIporpaMMbl  00miero  oOpa3oBaHHS W HMMECIOMIUX
roCyJIapCTBEHHYIO akkpenuTaruio, Ha 2017/2018 yueOnsbIit ro.

Pexomenayemasi iureparypa

l1.Anrebpa u Hayama MaremaTHdeckoro ananmmsa. lOkmacc: yuel. s
oOmeoOpa3oBar. yupexaeHuii: 6a3oBbiid u npoduin. yposau/ (C.M. Hukonbckui,
M.K. Tloranos, H.H. Pemernuxos, A.B. IlleBkun). — M.: IIpocsenienue, 2009.

2. Anrebpa M Hauajna MaTeMaTUYecKOro asanusa. 1lkmacc: yuel. ans
oOmieoOpa3oBar. yupexaeHuil: 6a3oBbiii u npodui. yposuu/ (C.M. Huxonbckui,
M.K. Tloranog, H.H. PemernukoB). — M.: IIpoceemnienue, 2009.

3. AnreGpa u Hauana mMatematudeckoro aHanuza. 10-11kmacc: B 2-x 4acTsx,
yae0. st olreoOpa3oBaT. yupexkaeHui: 06a30Bbiii U npodun. ypoBau/ (A.T.
Mopakosuu). — M.: IIpocsemienue, 2015.



4. Anrebpa u Hauvana maTtemaTtuueckoro anamm3a 10-1lkmacc: y4e®. mms
obmieoOpaszoBar. Yupexaenuii: 0a3oBbiii ypoBenb / (IIILA. Ammmos, .M.
Komnstirun, B.M. Tkauésa u np. ). — M.: I[IpocBeenue, 2014 .

5. 'eomerpus, 10-11km: y4eb. s oOmieoOpa3oBar. yupekaeHuit: 0a30BbIi U
npodui. ypoBau/ A.B. [Toropenos. — M.: IIpocsenienue, 2014.

JlonmosTHUTE IbHAS JIUTEepaTypa
B kauecTBe  NONOJHUTENBHOW  JUTEpATypbl IIPU  IOATOTOBKE K
BCTYIIUTENIbHBIM HUCHBITAHUSIM PEKOMEHIYIOTCS BCE Yy4EOHO-TPEHUPOBOYHBIE
MaTepuainbl, u3naHHele mnox Tpudpom OUIIN (DenepanbHOrO HHCTUTYTA

MearorMuecKuX U3MEPEHUIN), a TaKxKe UX aHajoru B MIHTepHere.

S. [IpaBuwiia npoBeieHUs] BCTYNHUTEJIbHOI0 UCIILITAHUS (IK3aMeHa)

1. He3aBucuMo OT BHAAa BCTYNUTENBHOIO HUCHBITAHHUS — IPUEMHAs
KOMHCCHUS 00€CTICUNBAET COOMIOJICHUE SAMHBIX MPABUI U HOPM UX MPOBEJICHHUS.
2. JlomyCcK SK3aMEHYIOIIUXCS B KOpHyc (Ha TEPPUTOPUIO MPOBEICHUS

WCIIBITAHUN) OCYINECTBIACICA AU, TPEABIBIGHUN 3K3aMEHAIIMOHHOTO JINCTa U
nacrnopta (BOEHHOCTYKAIMIE | Cpounol [Ci1yKObI, YBQJIIGHHBIE B 3amac, IpU
OTCYTCTBUM  MAcHOpTa  MNPEABSBISIOT  COOTBETCTBYIOIIME  JOKYMEHTHI,
YIOCTQBEPSIOINE ANYHOCTES).

3. [Tpu eNO3MAHME K HRUaTy<BCTYAIMTEILHOT@ UCTIBITAHMS MEHee 4yeM Ha
yac aOUTYpPUGHT MOMET “OLITE NOWYIHeH= A= CIbITaHME, NPHYCM=BpEMs Ha
BBITIOJTHEHUE 3alaHUsl €My HE YBEIMYMBAETCS, O YEM OH MPeaynpexaacTcs

3apafieg.

4, AOGMTYpUCHRY AUl BbHIOJHEHYS 3aaHnil BRI AaloTcs YK3aMEHAITMOHHBIC
OJIaHKH, UMEIOITUE TIeYaTh MPUEMHON KROMHCCU.

S. DK3aMEHAIMOHHbIE OJIAHKU COCTOAT U3 TUTYJIBHOTO JIUCTA, HA KOTOPBIN
aOUTYpUEHT 3aHOCUT OCHOBHBIE CBEJICHUS O cele.

6. AOGUTYpUEHT 3aIOJIHIET TUTYJIbHBIN JTUCT SK3aMEHAIIMOHHOTO OJlaHKa,

MOCJIE Yero /10 OKOHYAHUS MCIIBITAaHUS BBIIOJHICT 3aJlaHus, JICJaeT 3alMCH TOJIHLKO
Ha BBLIAHHBIX OJIaHKaX BKJIAJBIIIEH.

7. I[Ipy HEOOXOOUMOCTH CMEHBI IIBE€TA TMACThl TPHU BBITIOJHEHUU
MHUCHbMEHHON pabOThl AOUTYPHUEHT COO0IIaeT 00 ATOM IK3aMEHATOPY.
8. Bo Bpems mpoBeacHUS BCTYIUTEILHOTO UCITBITAHUS, YK3aMEHYIOIIHAECS

JIOJKHBI COOJTIOIATh CIEAYIONTUE MTPaBUIIa MOBEICHUS:

3aHUMAaTh YKa3aHHOE MECTO;

COOJTI0O/IaTh TUIIHHY;

paboTaTh CaMOCTOSITEIILHO;

HE WCIOJb30BaTh KaKHe-IMOO CHpaBOYHbIE Marepuaibl (y4eOHUKH,
y4eOHbIC MOCOOUs, CIIPABOYHUKH, JIFOOOTO BHUA 3aMKCH, SJIEKTPOHHBIC CPEICTBA
3allOMUHAHUS ¥ XpaHCHHS HH()OPMAIIMH, | T.I1.);

HE TM0JIb30BaThCs CPEACTBAMHU OIEPATUBHOM CBSI3H;



UCIONIb30BaTh JJIA 3alHiced TOJBKO OJaHKH pabdoOT yCTaHOBJIEHHOIO
oOpa3ua, UMEeIIMe TIeYaTh IPUEMHON KOMUCCHUU;

HE MOKUJATh MPENETIOB KOPIyca, B KOTOPOM IIPOBOAUTCS BCTYNHUTEIbHOE
UCIIBITaHUE (TEPPUTOPUU IPOBEICHUS UCTIBITAHUM ).

9. [Ipy BO3HUMKHOBEHHWH BOIIPOCOB, CBSA3AHHBIX C  IPOBEICHUEM
UCTIBITAaHUS, AOUTYPUEHT OTHATHEM PYKU 00paIIaeTcs K 9K3aMEHATOPy U MPH €To
MOJIXO/I€ 331a€T BONPOC, HE OTBIIEKAsi BHUMAHUS IPYTUX aOUTYpUEHTOB.

10. DOx3aMeHaTOop OTMEYaeT Ha THUTYJIHHOM JIMCTE AOUTypHEHTa BpeMs
BBIXO/Ia U3 ayIUTOPUU U BPEMsI BO3BpaTa B ay TUTOPHIO.

11. IIpaBwia moBeneHHs] aOUTYpPUEHTOB AOBOASITCS /10 UX CBEACHUS INIPU
IPOBEJCHUH UHCTPYKTAXKa IK3aMEHATOPOM IE€pe] Ha4alOM HCTIBITaHMSL.

12. Bce mnHCbMEHHBIE HK3aMEHbl IPOBOJATCS B  MPEABAPUTEIBHO
IOJITOTOBJIEHHBIX ayTUTOPUSX.

13. DOxk3ameHaTop B MPUCYTCTBUM aOUTypHEHTa MPOBEPSET B CAaBAECMOM
pabore:

HAJIMYUE BCEX BBIIAHHBIX aOUTYPUEHTY 3a/1aHuUM;
HAJIMYUE BCEX BBIIAHHBIX aOUTYPUEHTY SK3aMEHAIIMOHHBIX OJIaHKOB;
HAJIMYME HA TUTYJIBHOM JIUCTE 3aIlACAHHOIO HOMEpa BapHaHTa 3a/laHus C

IIOIITHCHIO DK3 P
14. b @e ypam cITq,Br ILJFI B DK3aMCHAIIMOHHBIC

J'II/ICTLI a6I/ITypI/IeHTOB

§22u75073@ma”_m

OTBETCTBEHHBIN CEKPETAPh

TIPUEMHOM KOMHCCHU b~ M.I". Konromesa



