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I. HOACHUTEJIBHASA 3AIINCKA

[lepeuernr TpeOoBaHWMN K  YPOBHIO TMOATOTOBKH, IIPOBEPSEMBIX Ha
BCTYITUTEIHLHOM UCIBITAHUM, COCTABJICH HA OCHOBE TpeOOBaHUHN K 00pa30BaTEIHLHBIM
porpaMmam cpeaHero npoheccuoHanbHOro 00pa3oBaHMUs.

IIeJ'Il/I BCTYIIUTECJIbHOIO UCIIBITAHUSA

[leap  BCTYNHTENBHOTO  HCIBITAHUSA —  OLIGHKA YPOBHS  OCBOCHUSA
MOCTYMAOMIMMU Ha TEPBBIA Kypc OOy4YeHUs 3HAHMM U YMEHHUU MO KOMIUIEKCHOU
aucuuIuinHe « EcTecTBEHHbIE HayKW», HEOOXOIUMBIX JJi1 OOY4YEHHsS] B YHUBEPCUTETE
10 MPOrpaMMaM CIIEHUAINTETa WIH OaKalaBpHara.

HOpﬂI[OK NMPOBCACHUA BCTYIIMTEC/IILHOIO UCIIBITAHUSA

BcerynurenbHOE HCIBITAHWE MO KOMIUIEKCHOM IuCHUIUIMHE «EcTecTBEHHBIE
HayKW» MPOBOAUTCA B (POpME MHUCBMEHHOTO 3K3aMEHA, BKIIIOYAIOIIETO TECTOBBIE
BOIIPOCBl M BOIPOCHI, TPEOYIOIIME pPa3BEPHYTOTO OTBETA. OK3aMEH MOXKET
OPOBOJUTHCA, B TOM 4YHUCJE, C MCIOJb30BAHUEM OHJIEKTPOHHOM 00pa30BaTeIbHON
wiatgopmel LMS Canvas.

[TpoaomKUTENTPHOCTD BCTYNIUTEIBHOTO UCTIBITaHUS — 120 MUHYT.

Bo Bpems sk3amMeHa 3ampelaercs MCHOJb30BaHUE JTHOOBIX CPEACTB XPaHEHUS
WM BOCHpPOM3BEACHUS MHGOpMAMK (JEKTPOHHBIX, OYMa)KHbIX MM KaKUX-JIHOO
uHbIX). He pa3pemiaercs Takke UCIOIb30BaHUE JIFOOBIX BUAOB MOOMIIBHOM CBSI3H.

KpnTepnn OLCHUBAHUS BCTYIIUTCJIBHOIO0 UCTIBITAHUSA

Kaxnprii nocTynawomuii  Mojay4yaeT WHIWBUIYaAIbHBIA OWJIET, KOTOPBIM
BKJItOYaeT 15 3aganuii (B ToM yncie, 10 TeCTOBBIX) pa3IMUHON CIOXKHOCTH.
CtpykTypa 5K3aMEHalMOHHOTO OuIeTa:

e 3ajaHus ¢ 1 o 5 — TecTOBbIE BOMPOCHI, C €IMHCTBEHHBIM MPABUIbHBIM
BapUAHTOM OTBETA, MOCTyMAIOUUi ToyiydaeT mo 4 (dersipe) Oamia 3a
Ka)KJI0€ MPAaBWIBHO BBIIIOJIHEHHOE 33/JaHUE;

e 3amanus ¢ 5 mo 10 — TecToBBIE BOMPOCHI, KOTOPHIE MOTYT COJIEPXKATh
HECKOJIbKO TMpPaBUJIBHBIX OTBETOB (KOJMYECTBO BEPHBIX OTBETOB
yKa3blBa€TCs B  3aJ@aHWM) WM  [PEANOJIaraloT  BBICTPAWBAHME
MOCJIEIOBATEILHOCTH OOBEKTOB IO KAaKOMY-IMOO TMPU3HAKY WIH
JEUCTBUI B paMKax OJHOIO Ipoliecca; MOCTyNAIMi NOJydaeT 1no 6
(mectp) Oamma 3a KaxJ0€ TOJHOCTHIO TPABHIIBHO BBIOJTHEHHOE
3aJ1aHHUE;



e 3amanus ¢ 11 mo 15 — 3amaum (Bompockl), TpeOyrOIIHUE pa3BepHYTOTO
pemieHus (OTBETa); B Ciydae MPaBWJIBHOTO M IIOJIHOTO OTBETa Ha
KXl W3 BOMPOCOB, MOCTyMmawmui mnoxydaer 10 OamioB, mpu
HETIOJTHOM OTBETE WJIM MPU HAIWYNAN OIMHUOOK WICHBI SK3aMEHAITMOHHOM
KOMHCCHH BBICTaBJISIIOT KOJIMYECTBO OAlOB MPOMOPIIMOHATBHO YacTH
MIPaBUJILHOTO BBITIOTHEHUS 3a/1aHMUS.
Pesynbpratom olieHMBaHUSI pabOTHI SBISACTCS CyMMa OallJIOB, TIOJYYEHHBIX 3a
OTBETHI HA COOTBETCTBYIOIINE BOMPOCKHI MUCHMEHHOU PabOTHI.
Pe3ynbraThl BCTYNUTENBHBIX HCHBITAaHWNA oOIlleHUBatOTCss 1o 100 OGanbHOM
IIKaJIe.

Ilepeyenb npuHaIIeKHOCTEH

IlepeueHb NpUHAIIEIKHOCTEN, KOTOPBIE ITOCTYIAOIINN UMEET IIPaBO IPOHECTU
B ayJAUTOPHIO BO BPEMs IIPOBEJAECHUS BCTYINUTEILHOTO UCIBITAHUSA: pydKa (C CHHUMU
WJIM YEPHBIMU YEPHUIIAMH ), HE TPOTPAMMUPOBAHHBINA KAJIBKYJISTOP.

[Ipu peanuzanuu 3K3amMeHa B JUCTAaHUMOHHOM (hopmaTe MOCTYMAOIINI UMEET
MIPaBO MCIOJIb30BaTh TOT K€ MEpPEYEHb MPUHAMJICKHOCTEHN, a TaKKe JUCThI Oymard,
KOTOPBIE€ B TOM YHUCJIE MOTYT OBITh YEPHOBUKAMHU.



1. COAEP’KAHUE PA3/IEJIOB

1. Hayku o 3emue

(dopMa U IBUIKEHUE IIIAHEThI 3eMJIS;

¢usnko-reorpaduyeckasi 30HaIbHOCTD;

BHYTPEHHEE CTPOEHHUE 3eMJn (MaHTHS, SIAPO: COCTAB, CTPOCHHUE);

autocdepa (3eMHas kopa U JuTtocdepa, peiabed U OCHOBHBIE CTPYKTYpPHBIE
3JIEMEHTHI KOHTUHEHTOB);

MUHEpPANbl U TOpPHBbIE MOPOAbI (OCHOBHBIE BHJIBI M THUIIBI, MPOUCXOXKICHHE,
IPUMEHEHUE B IPOMBILLIEHHOCTH);

ruzpochepa (CTpyKTypa U OCHOBHBIE CBOMCTBA ruapocdepsl, Boabl MUpoOBOro
OKeaHa, peKH, 03€pa, MoA3EMHBIC BOJIbI, KPYyTOBOPOT BOJIBI B IPUPOJIE);
atMocdepa (CoCTaB U CTPYKTYpa);

ounocdepa (OCHOBHBIE JIEMEHTBI, COCTAB, POJIb B UCTOPUH PA3BUTHUS 3EMIIN);
KOHTHUHEHTHI (OCHOBHBIE XapaKTEPUCTHKH, JABM)KEHHE KOHTUHEHTOB, peibed,
BOJIHBIC U MHHEPAJILHBIE PECYPCHI);

T'€0JIOTUYECKHE MPOIIECCHI U CBA3aHHBIEC C HUMHU OTIACHBIE MPUPOHBIC SBICHHS,
OCHOBBI 3KOJIOTUM (OCHOBHBIE MOHSTHS, BIMSHHUE IESITEIHOCTH YEJIOBEKa Ha
OKPYXaIOIIYIO CPEay);

2. OCHOBBI XUMUH

COBPEMEHHBIE NIPEICTABICHNS O CTPOCHUN aTOMA;

[lepnognueckuil 3akoH M llepmonnueckas crucremMa XMMHYECKHUX JJIEMEHTOB
JI.1. Menpeneena;

KAaYECTBEHHBIM M  KOJMYECTBEHHBIM  COCTaB  BEIIECTBA,  BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOIO CTPOECHUS,

KJaccu(ukanus HEOPraHWYECKUX COCAUHEHUM; XHMMHYECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COCTUHECHMUII;

METaJUIbI, JIEKTPOXUMUAYECKHUM Psil HANIPSHKEHUM METAILIIOB;

HEMETAJUIbI,  OKMCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA  THUIIMYHBIX
HEMETAIIOB;

KJ1accu(UKanus 1 HOMEHKIIATypa OpraHUYEeCKUX COCTMHEHUN;

XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB OPraHUYCCKUX COG,HHHeHI/Iﬁ.



3. MaremaTuka

kopHu M creneHd. KopeHnp cremenn n > 1 u ero cpoiictBa. CreneHp ¢
palMOHAIBHBIM ITOKA3aTeNIEM U €€ CBOMCTBA;

aorapudm, jorapudm 4ucia, Jorapum Npou3BeACHUs, YaCTHOTO, CTEIICHU;
npeoOpa3oBaHus MPOCTEUIINX BBIPAKEHUM, BKIIOYAIONUX apudMeTHuecKue
olnepalyy, a TakKKe OIepalui0 BO3BEIACHUS B CTENEHb W ONEPALMIO
JorapuMUPOBAHUS;

OCHOBBI TPUTOHOMETPUH;

CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCJIa, OCHOBHbIE TPUTOHOMETPUYECKUE
TOXJIECTBA;

npeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHUI;
IIPOCTENINE TPUTOHOMETPUYECKHUE YPABHEHUS,

(GyHKIMM, 001acTh ONpEAeNeHUs] U MHOXECTBO 3HAUYECHUMU; rpapuK (PYHKIMH,
CBOMCTBa (PYHKUUI: MOHOTOHHOCTb, YETHOCTh U HEYETHOCTh, IEPUOANYHOCTD,
OTrPaHUYEHHOCTb.

OPOMEXYTKH BO3pacTaHuss M yObIBaHUS, HauOOJbIlIee M HauUMEHbIIEE
3HAYEHUS, TOYKU OJKCTpeMyMa (JIOKaJbHOTO MaKCUMyMa M MHHHMYMa).
['padrueckas nHTEpHIpETALUSL.

npeoOpa3oBaHusi  rpadUKOB:  MapauICNIbHBIM  TMEPEHOC,  CUMMETPUS
OTHOCHUTEJIBHO OCEM KOOPJHUHAT, Hauajla KOOPJIAUHAT U MPAMOHN y = X;
apu(mMeTrnyeckas 1 reoMeTpuuecKasi Mporpeccuy;

MOHSTHE O HEMPEPHIBHOCTU (YHKIIHNH;

MOHATHE O MPOU3BOAHOW (YHKUMHU, (PU3NYECKUA M TE€OMETPUUYECKUNA CMBICI
MIPOU3BOIHOM; YpaBHEHUE KacaTeIbHOU K TpaduKy (yHKIUY;

IIPOU3BOJIHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHMS, YACTHOTO;

MIPOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA;

NPUMEHEHUE TPOU3BOJHOM K UCCIENOBAHUIO (PYHKUUMHA U TMOCTPOCHHIO
rpaduKoB;

noHsATHEe 00 ONpEeJeNIeHHOM WHTerpajge Kak IUIOMIaJud KPUBOJMHEHHON
Tpaneuuu;

nepBoooOpaszHas; hopmyna Hetorona — Jleitbnuna;

BTOpasi MPOU3BOIHAS U €€ (PU3UUECKUN CMBICIT;

pelIeHre palMoHaNbHBIX, MOKAa3aTeIbHBIX, JOrapu(pMUUECKUX YpPaBHEHUU U
HEPaBEHCTB;

pelieHne uppauoHaAIbHbIX YPaBHEHU;

OCHOBHBIE  TIPUEMBI  PELIEHUS  CHUCTEM  YPABHEHWH:  IOACTAHOBKA,
anredpanyecKkoe CI0KEeHHE, BBEICHUE HOBBIX MIEPEMEHHBIX;

pELIEHNUE CUCTEM YPABHEHUM C IByMsI HEU3BECTHBIMU;
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pEILICHUE CUCTEM HEPABEHCTB C OJTHOW MEPEMEHHOM;

Hcnons3oBanre CBOMCTB U rpadukoB (DYHKIMNA MpU pENICHUH YpPaBHEHUH U
HEPaBEHCTB;

METOJI MHTEPBAJIOB, W300paXe€HUE HAa KOOPAMHATHOM IJIOCKOCTH MHOXECTBA
pelieHnil ypaBHEHUI U HEPABEHCTB C IBYMS IEPEMEHHBIMU U UX CUCTEM;
OpsiMbIE U IJIOCKOCTH B MPOCTPAHCTBE, OCHOBHBIC MOHSATHUSI CTEPEOMETPUU
(Touka, mpsiMasi, INIOCKOCTb, TPOCTPAHCTBO);

NEPECEKAIOIINECS, TapAJIIEIbHbBIE U CKPELIMBAIOIIMECS MPSAMBIE, YTOJI MEXIY
NPSIMBIMHU B TIPOCTPAHCTBE;

NEPHEHAUKYIAPHOCTh  MOPSAMBIX, TeOopemMa O Tpex MepreHIUuKyIsIpax.
NEPHEHANKYJIAP U HAKJIOHHAS, YTOJl MEXAY MPSMOM U INIOCKOCTBIO;
napajieIbHOCTh U MEPIEHIUKYISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOICTBA;
paccTosiHUS OT TOYKH JO IJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IJIOCKOCTH,
pacCcTOAHUE MEXY MapAIIIEIbHBIMU IJTIOCKOCTAMU;

MHOTOTPaHHUKH, BEPIIUHBI, peOpa, rpaH! MHOTOTPAaHHUKA.

npu3Ma, €€ OCHOBaHUs, OOKOBblE pedpa, BBICOTA, OOKOBas IMOBEPXHOCTb.
npsiMasi 1 HaKJIOHHAs! TPU3MBbI

MpaBWIbHAS IPU3Ma, MapAJIIEICITUIIET;

KyO M ero CBOICTBa;

nMpaMujia, €¢ OCHOBaHHE, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTH;
TpEYTroJibHAs TUPAMHJIA;

yCe4YeHHas MUpamMuia,

cedyeHus Ky0a, Mpu3Mbl, MUPAMUJIBI;

NpaBUJIbHBIE MHOTOTPaHHUKUA (TeTpadnp, KyO, OKTadap, JOJAeKadap U
HMKOCadIp);

Te€Ja W TOBEPXHOCTH BpalICHUs; LWIMHAP U KOHYC, YCEYEHHBIH KOHYC,
OCHOBAaHMeE, BbICOTA, OOKOBask MOBEPXHOCTh, 00pa3yromas;

map u cepa, uX CeUeHus;

00BEMBI TEOMETPUUYECKUX TEJ U MJIOLIAAN UX TIOBEPXHOCTENH;

JIEKapTOBBI KOOPJAMHATHI B ITpocTpaHcTBe. DopMysia pacCTOSHUS MEXAY JBYMs
TOYKaAMHU.



I1l. PEKOMEHAYEMAS JIMTEPATYPA

1. Aprynosa M.B., Mopryn [1.B., [Tntocuuna T.A. Dxonorust (0a30BbIi YpOBEHB)
10-11 xkmacc — Mockaa.: [IpocBemenue, 2021.

2. Aranacsn JI.C., byry3zoB B.®. Kagomnies C.b., Kucenesa JI.C., [To3usax O.T'.
I'eomeTrpusi. Yuebnuk st 10-11 kiaccoB cpenneit mkomsl. M.: [Ipocsenienue.
2017r. 207c.

3. Aranacsun JI.C., byry3os B.®., Kagomues C.b., [Tozusak 2.I'., FOoquna U.N.
I'eomeTpus. YueOuuk miist 7-9 kimaccoB cpennent mkoisl. M.: Ilpocsemienue,
2017r. 335c.

4. byxapoB M.C., Cepo H.IO., lteipmua B.I'. OOmas u HeopraHnuueckas
xumud. Kazans, 2022.

5. MopakoBuu A.I'. Anrebpa m Havana aHanusa. 10-11 xnaccel. YueOHUK st
o01eo0pa3zoBaTenbHbIX yupexaenuil. 2017r.335c¢.

6. MopakoBuu A.I'. m 1p. Anrebpa. 7 knacc. B 2-x gactax. 4.1, yae6nuk. 2017 r.
165 c.

7. MopakoBuu A.I'. u np. Anrebpa. 8 knacc. B 2-x gactax. 4.1, yueOnuk. 2017 r.
165 c.

8. MopakoBuu A.I'. u ap. Anredpa. 9 knacc. Yueonuk. 2017r. 192 c.

9. Mopakosuu A.I'., Jlenumena JI.O., KopemxoBa T.A., Mumyctura T.H.,
Tynpunnckass E.E. AnreOpa u Havana ananuza. 10-11 knaccel. 3agauHuk Juis
ob1eo0pa3oBarenbHbIX yupexaennit. 2017 r. 315c.

10. Moxnau M.®. Beenenue B (pusuueckyro reorpaduro. YaebHoe mocodue. —
CIIo6.: PTTMY, 2013. -396 c.

11. Paiixmuct P.b. 3agaunuk mo maTeMaTwiKe HJIs YYalluXCs CPEIHHUX IIKOJ W
nocrynaroimux B BY3s1 M.: «MockoBckuii nurei», 2014 r.

12. Pym3utuc T'.E., ®enpnmarn D.I'. Xumusa. 10 kmacc. YueOHuk. ba3oBwrii
ypoBeHb — M.: IIpocsemienue, 2021

13. Pymzutuc T'.E., ®enpaman @d.I'. Xumwmsa. 11 kmacc. YueOHuk. ba3oBblit
ypoBeHb — M.: [Ipocsemenue, 2020

14. Pymzutuc I'.E., ®enpaman @.I". Xumus. 8 knacc. YueOHuk. ba3oBbiil ypoBEeHb
— M.: IIpocBemenne, 2021

15. Pym3utuc I'.E., ®enpaman @.I". Xumus. 9 knacc. YueOHuk. ba3oBbiil ypoBEeHb
— M.: IIpocsemenune, 2021

16. ®enoceee B.M., PommonoB M.A., Illa6anoB I'.MI. Marematuka B
npodecCuOHaTbHOM 00pa30BaHUM: OCHOBBI METOJUKH OOYUYCHUSI WHKEHEPHOU
maremartuke. Cep. Hayunas mbicib. Mocksa, 2022.



