IIporpamMma BCTYyNHMTEIbHBIX HCNIBLITAHUMN 10 MaTeMaTHKe

[Iporpamma coCTOUT U3 TPEX Pa3/EIOB.

B nepBoM paznene nepeurcieHbl OCHOBHbIE MAaTEMAaTUYECKUE TTOHATHUS, KOTOPBIMH JOJIKEH
BJIQ/IeTh A0OMTYPHUEHT KaK Ha MMCbMEHHOM, TaK U Ha YCTHOM JK3aMEHE.

Bropoii pazaen mpeactaBmsieT co0oil epedeHbh BOMPOCOB TEOPETUUYECKONW YaCTH YCTHOTO
sk3ameHa. [Ipu mMOATOTOBKE K NHCHMEHHOMY OJK3aMEHy Ie1eco00pa3HO TO3HAKOMHUTHCS C
dbopMynUpOBKaMH YTBEPKJIEHUHN 3TOTO paszena.

B TperbeM pasnmene yka3aHO, KaKhe HAaBBIKM W YMEHUS TpeOYyIOTCS OT aOWTypHEHTa Ha
MUCbMEHHOM U YCTHOM 3K3aMeHax.

O0beM 3HaHWUU W CTENEHb BIIAJEHUS MaTepHaliOM, OINHCAHHBIM B TpPOTpamMMme,
COOTBETCTBYIOT KypCy MaTeMaTUKH CpeaHell MIKOJbl. AOUTYpUEHT MOXKET IOJb30BaThCS BCEM
apceHaJloM CpEeACTB U3 3TOro Kypca, BKIIOYas M Havajna aHainu3a. OJHaKo Il PEelIeHHs
9K3aMEHAIIMOHHBIX 3a7ad JOCTaTOYHO YBEPEHHOTO BIAJCHMS JHUIIb TEMH TIOHATHUSAMU M UX
CBOMCTBaMH, KOTOPBIC TIEPEUHCIIEHBI B HacTOsMIeH nmporpamme. OOBEKTH U (DaKThI, HE H3y4acMbIe
B 00111€00pa30BaTEIbHON IIKOJIE, TAKKE MOTYT HCIOJIb30BAThCs aOUTYPHUEHTOM, HO MPH YCIOBUH,
YTO OH CITIOCOOEH WX MOSICHATH U JJOKA3bIBATh.

B cBsi3u ¢ oOumrieM y4eOHUKOB U PETYIAPHBIM UX MEPEU3JaHUEM OTJIEIbHBIE YTBEPKACHUS
BTOPOTO pasziena MOTYT B HEKOTOPBIX Y4eOHMKax HAa3bIBaThCA WHAYe, YeM B IpOrpaMMe, WU
dbopMynupoBaThCca B BHJAE 3a/ay, WM BOBCE OTCYTCTBOBaTh. Takue ciiydan He OCBOOOKIAIOT
abuTypHeHTa OT HEOOXOIUMOCTH 3HATH ITH YTBEPKICHUSI.

I. OcHOBHbIE IOHATHA

1. Hatypanbusle umcna. emumocts. IIpoctbie m coctaBHble umcia. Haubonprmit
o0Iuii IenUTeNh U HaMMEHbIIIee 00111ee KpaTHOE.
2. Llenble, panvoHanpHbIE W AedCTBUTENbHBIE 4ucia. [Iponentel. Moayns ducia,

CTENEHb, KOpPEHb, apu(pMeTHUecKuil KopeHsb, JorapupMm. CHUHYC, KOCHHYC, TaHI€HC, KOTAHICHC
ymcina (yria). ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, ApKKOTAHI'€HC YUCIIA.

3. Yucnossle 1 OyKBEHHbIE BhIpaXKEHUsA. PaBeHCTBa U TOKIECTBA.

4. Oynk1us, ee 06IacTh onpenesneHus U o0nacTh 3HaYeHuid. Bo3pacranue, yosiBanue,
NEPUOIMYHOCTb, YETHOCTh, HEUeTHOCTh. Hanbobiee 1 HauMeHbIee 3HaueHus GpyHkuuu. ['papuk

byHKIMn.

5. JluneitHasi, KBaJapaTuyHasi, CTeNEHHas, I[OKa3zaTelbHas, JorapudmMmuyeckas,
TPUTOHOMETpUUYECKHE (DYHKIIHH.

6. VYpaBHeHHE, HEpaBEHCTBA, cucTeMa. PemieHusi (KOpHHM) ypaBHEHHUs, HEPaBEHCTBA,
CHCTEMBI. PaBHOCHIIBHOCTb.

7. Apudmerndeckas ¥ TeOMETpUICCKast MPOTPECCHUM.

8. [Ipsimas Ha mmockocTu. Jlyd, 0Tpe30kK, JOMaHasi, yrod.

0. Tpeyronbauk. Meaunana, OuccekTpuca, BHICOTA.

10.  Bemykublii MHOTOyronbHMK. KBaapar, mpsMOYTrojbHHK, Mapajuiejorpamm, pomo,
Tpanenus. [IpaBuibHBI MHOTOYTOJIbHUK. J{aroHasisp.

11. OxpyxHoctb U Kpyr. Pammyc, xopna, auamerp, KacarenpHas, cekymas. Jlyra
OKPYXKHOCTH U KpYroBo# cektop. LleHTpanbHbIi U BIMCAHHBIE YIJIBI.

12. [IpsiMast 1 IIIOCKOCTH B IIPOCTPAHCTBE. JIByTpaHHBIN YIOJl.

13. Mpuororpanauk. Ky0, mapamienenumnen, mpu3Ma, mupamMua.

14.  Hununap, koHyc, map, chepa.

15. PaBencTBo u mogodbue guryp. Cummerpusi.

16.  IlapannenbHOCTh U NEPIEHIUKYISAPHOCTD MPSIMBIX, MIOCKOCTeH. CKpelBaromuecs
npsiMble. YTOJI MEXY MPSAMBIMH, IIIOCKOCTSIMU, MPSMOM U MIOCKOCTBIO.

17.  Kacanue. Bnucannble u ommcaHHble (UIYphl Ha IUIOCKOCTH M B HPOCTPAHCTBE.

Ceuenne QUrypsl miI0CKoCThIO.



18. Benmnunba yrima. JiMHa OTpe3Ka, OKPYKHOCTH M Iyrd OKpykHoctu. Ilnmomans
MHOTOYTOJIbHUKA, Kpyra U KpyroBoro cekropa. Iliomans moBepXxHOCTH U 00bEM MHOTOTpaHHUKA,
UUJIMHAPA, KOHYyCa, 11apa.

19. Koopnunatnass mnpsimas. YwucnoBeie NpPOMEKYTKH. JleKapTOBBI KOOpIMHATHI Ha
IUIOCKOCTH U B IIPOCTpaHCTBE. BEKTOPBHI.

II. Conep:kanue TeOpPeTHYECKON YACTH YCTHOI0 IK3aMeHa

Auredpa

1. [Tpusnaku genumoctu Ha 2, 3, 5, 9, 10.

2. CBoiicTBa YHMCIOBBIX HEPABEHCTB.

3. DopMyIIbl COKPAILLIECHHOTO YMHOXKEHHUS.

4. CoiicTBa muHEHHON YHKINU U ee rpaduk.

5. dopmylia KOpHEH KBAJpaTHOTO ypaBHEHHs. Teopema O pa3sioKEHHH KBaApaTHOTO
TpexX4JIeHa Ha JIMHEWHbIe MHOXUTENU. Teopema Buera.

6. CRoiicTBa KBaIpaTUYHON (PYHKITNHU U ee TpaduK.

7. HepaBeHcTBO, cBA3BIBaIOlICE CpeHEE apUPMETUIECKOE U CPEIHEE TEOMETPUIECKOe
nByX unces. HepaBeHCTBO /Ui CyMMBI IBYX B3aMMHO OOpaTHBIX YHCEIL.

8. @opmyIibl 00IIETO YWieHa U CYMMBI Nl IEPBBIX WICHOB apU()METHUECKOM MPOTPecCuu.

9. @®opMyibl 00LIETO WiIeHA U CYMMBI Nl IEPBBIX WIEHOB F€OMETPHUECKON ITPOrpeCcCuu.

10. CBolicTBa cTeneHed ¢ HaTypalbHbBIMM M LEIbIMU THoKazaTensMu. CBoiicTBa
apudMeTHIeCKnX KOpHEeH n-i crerneHn. CBOMCTBA CTENEHEH C pallMOHATLHBIMH TTOKA3aTEIISIMH.

11.  CaoiicTBa cTeneHHON (PYHKINU C LENBIM [TOKa3aTeJIeM U ee rpaduk.

12. CgoiicTBa okaszaTebHONU QYHKIINHU U ee rpaduK.

13.  OcHoBHOe norapudmuyeckoe TOXAECTBO. Jlorapudmbl npousBeneHHs, CTENEHHU,
yactHOro. ®opmyiia nepexosa K HOBOMY OCHOBAHHUIO.

14.  CaoiicTBa norapudmuyeckoil GyHKINU U ee Tpaduxk.

15. OcHoBHOE TPUTOHOMETPHUUECKOE TOKIECTBO. CooTHouleHus MEXTY

TPUTOHOMETPUYCCKMMH (YHKIUSIMA OJHOTO M TOTO e aprymeHta. DopMmyibl MpPHBEACHHS,
CIIOXKCHUsSI, IBOMHOTO W MOJIOBUHHOTO apryMeHTa, CYMMBI M Pa3HOCTH TPUTOHOMETPHYECKHX
¢GyHkuuit. BeipaxkeHHe TPUTOHOMETPUUYCSCKUX (PYHKIUH Yepe3 TAHTEHC MOJOBHHHOIO apryMEHTa.
[IpeoGpa3oBaHre MPOMU3BENCHUS CHHYCOB M KOCHHYCOB B cymMmy. IIpeoGpa3oBaHie BBIpaKCHHS
asinx + bcosx ¢ moMomIb0 BCIOMOTaTeIbHOTO apryMEHTa.

16. DopmyJibl pEHIEHU MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU.
17.  CpoiicTBa TPUTOHOMETPUYECKUX (PYHKUUHN U UX IpadUKu.
18. Onpenenenne npou3BoHON. Ee Gpusnueckuii 1 reoMeTpUIeCKHil CMBICT.

19.  IIpowmssoansle GpyHKIMiT y=sin x; y=C0s x; y=tg x; y=a"; y=ax" (Nn€N); y=In x.

I'eomerpus

1. Teopembl 0 mapaijieNbHBIX MPSIMBIX Ha MJIOCKOCTH.

2. CBolicTBa BEPTUKAIBHBIX U CMEXKHBIX YTJIOB.

3. CgoiicTBa paBHOOEIPEHHOTO TPEYTOJbHUKA.

4, [Ipu3Haku paBeHCTBA TPEYTOIBLHUKOB.

5. Teopema 0 cymMMme BHYTPEHHHUX YIJIOB TpeyrojibHHKa. Teopema O BHEIIHEM YrIiie
TpeyroiabHuka. CBOMCTBa cCpeAHEN TMHUM TPEYTOJIbHUKA.

6. Teopema ®aneca. [Ipusnaku mogooust TpeyroabHUKOB.

7. [lpuznaku  paBeHCTBA U MOAOOMS  TPSIMOYTOJNBHBIX  TPEYrOJbLHUKOB.
[TpomopIinoHaIbHOCTD OTPE3KOB B MPSAMOYTOIBLHOM TpeyroibHuke. Teopema [Tudaropa.

8. CBOIICTBO cepelMHHOIO MEePIeHIUKYIApa K 0Tpe3Ky. CBOHCTBO OMCCEKTPUCHI yIia.

0. Teopembl 0 mepeceueHUU MeUaH, MepeceueHnn OUCCEKTPUC U MEPECEUEHUN BBICOT
TPEeYroJIbHUKA.

10. CBOWMCTBO  OTpPE3KOB, Ha  KOTOpbIE OHCCEKTpHUCAa  TPEYroJbHUKA  JICITUT

MPOTUBOIIOJIOKHYIO CTOPOHY.



11. CBolicTBO KacaTeNbHON K OKPY)KHOCTH. PaBEHCTBO KacaTeNIbHBIX, IPOBEIECHHBIX U3
OJTHOW TOYKH K OKPYKHOCTH. Teopembl O BMHCAaHHBIX yriax. Teopema o0 yrie, oOpa3oBaHHOM
KacaTeJabHON M XopAoil. TeopeMbl 00 yrie Mexay IBYMs MEpeceKaloUMMICI XOpAaMu 1 00 yrie
MEXIY IBYMs CEKYLUIMMH, BBIXOASINMMHU W3 OJHOW TOYKH. PaBEeHCTBO NPOM3BEINCHHH OTPE3KOB
JBYX IEpECEKaroIuXcsi XopA. PaBeHCTBO KBazipaTa KacaTeIbHOW IPOM3BENEHUIO CEKYIIEH Ha ee
BHEIIHIOIO 4acCTb.

12. CBOICTBO  YETHIPEXYTOJIbHMKA,  BIMCAHHOTO B  OKpPYKHOCTb.  (CBOHCTBO
YEThIPEXYT0JIbHUKA, OMUCAHHOTO OKOJIO OKPY’KHOCTH.

13. Teopema 00 OKpYXHOCTH, BIHUCAHHOW B TpPEYrojbHHK. Teopema 00 OKpY>KHOCTH,
ONKCAaHHOM OKOJIO TPEYTOJIbHUKA.

14. TeopeMbl CHHYCOB ¥ KOCUHYCOB ISl TPEYT'OJIbHUKA.

15.  Teopema 0 cymMMe BHYTPEHHHX YIJIOB BBIIYKJIOIO MHOTOYTOJIbHUKA.

16.  Ilpusnaku napamnenorpamma. CBOHCTBa mapajuiersorpamMmma.

17. CBoiicTBa CpeTHEeN JTUHUHN TPATCIIH.

18.  ®opmyna i BBIYMCICHHUS PACCTOSHHS MEXKIY IBYMs TOUKAMH Ha KOOPIMHATHOM
IUIOCKOCTHU. Y PaBHEHUE OKPYKHOCTH.

19.  Teopembl 0 mapauIeTbHBIX NPSAMBIX B NpocTpaHcTBe. [IpH3HaK mHapanienbHOCTH
NpSAMON U TIIOCKOCTH. [[pu3HaK napayienbHOCTH MIIOCKOCTEH.

20. Ilpu3Hak NEpPHEHIUKYISIPHOCTH MPSMOM U IUIOCKOCTH. Teopema 00 oOmem

NEPIEeHIUKYIApEe K JBYM CKpellMBaromMMcs nOpsMbiM. [Ipu3Hak meprneHauKylIspHOCTH
mrockocreil. Teopema 0 Tpex NnepreHIuKyIspax.

II1. TpeGoBaHus K AOUTYPHEHTY

Ha sx3amene no mamemamuxe abumypuenm 00aHCeH YMembp:

1. BBITIOJIHATH  (0€3 KambKyJsATOpa) JEWCTBUS HAJ YHCIAaMH ¥ YHCJIOBBIMH
BBIPQXXCHHUSAMH; TMPEOOPa30BbIBaTh OYKBEHHBIC BBIPAKEHUS; IPOW3BOAUTH OIEpalvd  Haj
BEKTOpaMH (CIIO)KEHHE, YMHOXXEHHME Ha YHCJO, CKaJSIpHOE IMPOU3BEACHHE); MEPEBOAUTH OJHU
€IMHHIIBI I3MEPEHUS BEITUNYHH B JIPYTHUE;

2. CpPaBHUBATh YMCJIA M HAXOJWTHh MX NMPHOJIMKEHHBIC 3HAYCHHS (0€3 KalIbKyJISITOpa);
JIOKa3bIBaTh TOXKJECTBA M HEPABEHCTBA JUIsl OYKBEHHBIX BBIPAKECHUI;

3. pemaTrh ypaBHEHHUS, HEPaBEHCTBA, CHUCTEMBI (B TOM 4HCJIE C IapameTpamu) u
HCCIICA0BATh UX PCHICHUS,

4, ucciaenoBarbh (QYHKIHUH; CTPOUTHh Tpaduku GYHKIMA W MHOXKECTBA TOYEK Ha
KOOp,Z[HHB.THOfI IJIOCKOCTH, 3aJaHHLIC YPABHCHUAMU U HCPABCHCTBAMU,

5. n300pakaTh TeOMETpHUYeckue (UTYypbl Ha YepTexXe; JeNaTh JIOMOJHUTEIbHBIC

IOCTPOCHMS; CTPOUTH CEUEHHUsS; MCCIEJOBATh B3aUMHOE pAacIojioKeHHe (GUryp; NPUMEHAThH
NPU3HAKH PaBEHCTBA, MOA00MS GUTYP U MX MPHHAICKHOCTH K TOMY WM HHOMY BHILY;

6. NOJIb30BAThCSl CBOMCTBAMU YHMCENl, BEKTOPOB, GYHKIMNA U UX IrpadUKOB, CBOMCTBAMU
apuMeTUIECKON U TEOMETPUUIECKON TTPOTPECCHIA;

7. MIOJIb30BAThCSl CBOMCTBAMU T'€OMETPHUYECKUX (DUTYP, UX XapaKTEPHBIX TOYEK, JIMHUH
M YacTe, CBOIICTBaMH PaBEHCTBA, MTOI00MS U B3aMMHOTO PACIIONIOKEHUS PUTYD;

8. MOJIb30BAThCS COOTHOWICHUSIMU M (DOpMylaMH, COACpXKAIUMH MOJYJH, CTEIEHH,
KOPHH, JIOTapu(pMHUIECKHE, TPUTOHOMETPHYECKHE BHIPAKEHHS, BEIMYNHBI YTIIOB, JJIMHBIL, TUTOIIA]H,
00BEMBI;

0. COCTaBJISITh YPAaBHEHMsI, HEPABEHCTBA U HAXOAWTb 3HAYEHMsI BEIMYWH, UCXOIS U3
YCIJIOBHS 33]1a4H;
10.  wusnaraTth ¥ OPOPMIIATH pElLICHUE JIOTUYECKU MTPaBUIIBHO, TIOJTHO U MOCIIE0BATEIbHO,

C HEOOXOAMMBIMU TIOSICHEHHUSIMHU.
Ha ycmnom sxzamene abumypuenm 0onxcen OONOIHUMENLHO YMEmb:

11.  nmaBath ompeneneHusi, (GpOpMyIUpOBaTh M JOKa3bIBaTh YTBEPXKACHUSA ((POpPMYIbI,
COOTHOILIEHUS], TEOPEMBI, IPU3HAKHU, CBOICTBA U T.II.), yKa3aHHbIC BO BTOPOM Da3Jiele HacTOsIIEH
IPOrpaMMBl;

12. aHAJTM3UPOBATh (HOPMYIUPOBKH YTBEPKICHHUI M X JOKA3aTeIIbCTBA,;



13.  pemars 3a7auu Ha MOCTPOEHHE LUPKYJIEM, JIMHEHKOW; HAXOAUTh T€OMETPUUYECKHUE
MecTa TOYeK.

Kpurepuii onieHKkH 3HAHU U YMEHUI A0UTYPHUEHTOB HA BCTYNHMTEIbHBIX HCIBITAHUAX
o MaTeMaTHKe

DK3aMEHAIIMOHHBIN OWJIET COAEPKUT JIBa TEOPETHUECKUX BOMPOCA U OJUHY NMPAKTHUECKYIO
3ajauy.

Jlns Gonee TOYHOM M OOBEKTHBHOH OLIEHKM 3HAHWN aOMTypHEHTaM MOTYT 3a/1aBaThCs
JIOMIOJIHUTEIIbHBIE BOIIPOCHI 110 BCEM Pa3JieaM IIKOJIbHOIO Kypca MaTeMaTHKU.

HtoroBasi sKk3aMeHalMOHHAs oOIleHKa ompenensercs no 100 GanpHOW IIKajge Kak cymMMma
0aytoB, HAOPaHHBIX 332 OTBETHI HA BCE BOMPOCHI OUJIETA.

MakcumanbHOe KOJMYECTBO OayioB, KOTOPOE MOXKET IMOJIYyYUTh aOUTYPHUEHT, CHArOIIUi
BCTYNUTEIHHOE HCTIBITAHUE 110 MaTeMaThke, coctaiisieT 100 6ayos.

Jlnist yCHenrHoro NpoxXokKIeHUs SK3aMeHa Heo0XoauMo HabpaTh 39 Gaios.

OneHka TeOPUTHYECKHUX BONIPOCOB

OTBeT Ha TEOPETHUECKUI BOIPOC CUYUTAETCS OE3yNpPEUHbIM, €CIIU M0 CBOEMY COJEP>KaHUIO
IIOJTHOCTBIO COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOAMMBIE TEOpPETHUYECKHE (aKThl U
00OCHOBAaHHBIE BBIBOJIBI, @ €r0 M3JIOKEHHE U NMUChbMEHHAs 3alliCh MATEMaTHYECKHd I'PaMOTHBI U
OTJIMYAIOTCS NTOCIIEI0BATEIbHOCTIO U AKKYPAaTHOCTBIO.

. Kputepun onenuBanus Bonpoca no ajareope

S 6amoB | [IoMHOCTRIO pacKpell  COJEpKaHUE BOmpoca B 00BEMe, NPETyCMOTPEHHOM
MpOrpaMMOM; M3JIOKHJI MaTepHal TPAMOTHBIM  SI3BIKOM, TOYHO HCIOJB3YS
MAaTe€MaTU4YeCKyl0 TEPMHUHOJOTHUIO M CHMBOJIUKY, B OIIPEIEICHHOM JIOTMYECKOU
MOCJICIOBATEILHOCTH; TPABUJIBHO BBIMIOJHWJI PUCYHKH, YEPTEXKH, TrpaduKH,
COMYTCTBYIOIIHNE OTBETY; MOKa3aJl YMEHUE WIUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU
MpuMepamMu, TMPUMEHITh B HOBOM CHUTYalldd TPH BBITOJIHCHUH MPAKTHYECKOTO
3aaHusA; MPOJIEMOHCTPUPOBAII YCBOCHHUE COMYTCTBYIOILIUX BOIIPOCOB,
c(hOPMHUPOBAHHOCTh M YCTOWYUBOCTH HCIIOJIB3YEMBIX TP OTBETE YMEHUH U
HABBIKOB; OTBEYAJI CAMOCTOSTEIHHO, 0€3 HABOSAIIMX BOMPOCOB IK3aMEHATOPA.
Ornenka MOXeT ObITH CHMKeHa Ha (0,5 Oayia Mpu OJHOW — ABYX HETOYHOCTSIX TpPHU
OCBCILICHUEC BTOpOCTGHeHHBIX BOHpOCOB WK B BBIKJIaAKax, KOTOpBIG I/ICHpaBI/IJ'I I10CJIC
3aMeYaHMsl SK3aMeHaTopa.

4 Oasuta OTBeT OIIEHUBACTCS OTMETKON «4 Oaiia», €ClM YIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSM Ha OILIEHKY «5», HO TMPU 3TOM HMEET OJWH M3 HEJOCTaTKOB: B
HN3JI0)KCHUNU ,Z[OHyH_IeHI:I HCGOHBLLII/IC HpOGGHBI, HC€ HCKA3UBIIMEC MATCMATHUYCCKOC
coJiepKaHUE OTBETA; MOMYIIEHBI OJIUH — JIBa HEJIOYeTa MPU OCBEIICHUH OCHOBHOTO
coJiepKaHusl BOIIPOCA, UCIIPABIIEHHBIE TOCIIE 3aMEUaHUsl 3K3aMeHaTopa.

Ornenka MOXeT ObITH CHMKeHa Ha 0,5 Oaia, ecau IOomyIieHbl ommbOKa uiau 0osee
ABYX HEOO0UYCTOB HpI/I OCBCIICHUU BTOpOCTGHeHHBIX BOHpOCOB HWJIN B BBIKJIAJKaX,
WCIIPaBJICHHBIC MOCTIE 3aMEUaHus SK3aMeHATOPA.

3 6ayuta | HemosHO packphITO coaepskaHue BOIpoca (CoaepikaHue H3JIOKEHO (parMeHTapHO,
HE BCerJa IMOCIeqoBaTeNIbHO), HO TIOKa3aHO o0Ilee IOHMMaHWE BOMPOCAa H
MPOJICMOHCTPUPOBAHBl YMEHHUS, JIOCTATOYHBIE [UIS JAJIbHEHIEro OO0y4YeHus,;
HNMCIINCH BanyI[HeHI/IH NN I[OHyH.[GHBI OH_II/I6KI/I B onpe;[eneHHH HOHHTHﬁ,
WCIIONB30BaHUM  MAaTEMAaTHYeCKOWM  TEPMHMHOJIOTHH,  YEPTEKax,  BBIKJIAIKaX,
I/ICHpaB.HeHHBIe IIO0CJI€ HECKOJIBKMX HaBOOAIIUX BOHpOCOB; a6I/ITypI/I€HT HEC
CIpaBWJICS C TPUMEHEHHEM TEOPUHM B HOBOM CHUTyallUM TIpW BBINOJHEHUU
HpaKTI/I‘-IGCKOFO 3aJaHus1, HO BBIIIOJTHUII O6H3&T€HBHO€ 3aJaHuC.

Onenka MoxeT ObITh cHWXeHa Ha 0,5 Oama, eciim NPU JOCTAaTOYHOM 3HAHUU
TeOpeTI/I‘IeCKOI‘O BOHpOC& BBIABJICHA HEOOCTATOYHAs C(bOpMI/IpOBaHHOCTB OCHOBHBIX




YMEHHUU U HABBIKOB.

2 baima | He packpbiTo OCHOBHOE COJIEp)KaHHE BOIMPOCa; OOHAPY)KEHO HE3HAHWE WM He
MMOHMMaHUEe OOJIbIIEH WM HanboJiee BaXHOM YacTH BOMPOCA; JAOMYIICHBI OIMMOKHU B
OTIpEeICTICHUN TOHSTHS, TPU HCIOJIB30BAHUM MAaTEMaTHYEeCKOW TEPMHHOJIOTUH, B
PUCYHKAaX, yepTekax Wi rpapukax, B BBIKJIAJKaX, KOTOPbIE HE UCIPABIICHbI MOCIE
HECKOJIbKUX HaBOJSIIUX BOIIPOCOB.

1. Kpurtepun oneHuBaHus BONpoca mo reoMeTpun

5 6amioB | Jloka3aTenbCTBO TEOPEMBI BBIIOJIHEHO MOJIHOCTBIO; B JIOTHUYECKUX PACCYXKICHHUIX U
000CHOBAHHUAX JIOKA3aTeIbCTBA HET MPOOEIOB M MaTeMaTHYeCKUX OommoOok. OneHka
MOeT ObITh cHIDKeHa Ha 0,5 Oania mpu OJHOM — ABYX HETOYHOCTSIX MPHU OCBELICHUN
BTOPOCTEIICHHBIX BOINPOCOB WJIM B BBIKJIAJKAX, OIMHUCKE, KOTOPBbIC HE SBISIOTCS
CJICACTBUEM HCE3HAHHUA HWIJIIM HCIIOHHUMAHUA BOHpOC@., KOTOpBIe GBIJII/I I/ICHpaBHeHBI
TOCJIC 3aMEYaHMsI dK3aMeHaTOpa.

4 6amna | Jloka3aTelbCTBO BBIIOJIHEHO ITOJHOCTHIO, HO OOOCHOBAaHHUS IOCIIEIOBATEIHLHOCTH
[IIaroB JIOKa3aTeJbCTBA HeqoCcTaTouHbL. OlieHKa MOJKET OBITh CHH)KeHa Ha 0,5 Oamia,
€ClIn ,Z[OHYH_IeHBI HCTOYHOCTHU B JO0KA3aTCIIBCTBC UJIU ,Z[OHYII_ICHI:I OJHa oum61<a NN
€CTh JBa — TpPU HEIo4YEéTa B PHUCYHKAxX, YepTe)kax, HE JJaHbl OTBETHI Ha
JOITOJIHUTCIBbHBIC BOHpOCBI.

3 6ata | Umenuch 3aTpyAHEHUS WM JOMYIIEHB OMUOKKM B ONPEACICHWU TOHATHMA,
(dbopMyIHpOBKE M J0Ka3aTeIbCTBE TEOPEM, UepTe)KaX, BBIKIAIKAX, MCIPaBICHHBIC
MOCJIe HECKOJIbKMX HaBOJAIIMX BOMPOCOB 3K3aMEHATOpa; JOMYyIIeHO Ooyiee OHOM
omnOku wuiau Oonee JBYX — Tpex HEJOYEeTOB, HO a0UTypueHT obiagaer
00s13aTeTbHBIMU YMEHUSIMHU 110 TIpoBepsieMoit Teme. OLieHKa MOKET ObITh CHUKEHA Ha
0,5 Gaya mpu cnaboM J10Ka3aTeIbCTBE W HE JIOCTATOYHOM 3HAHMU TEOPETUYECKOTO
BOIIPOCA U HE MOJIyYEHUHU OTBETOB Ha JIOMOJHUTEIbHBIE BOIPOCHIL.

2 6ayuta | JlomymieHbl CyIIECTBEHHBIE OLIMOKM, IOKa3aBIIME, YTO aOUTYypHEHT HE BiaJceT
00s13aTeNbHBIMU 3HAHUSAMH W yYMEHHSMH II0 JIaHHOMY BOIIPOCY B IIOJIHOH Mepe;
aOUTYpHEHT HE MOXKET C(OPMYIIMPOBATH M HE 3HAET JI0KA3aTENBCTB 110 TEME BOIpOca
¥ HE OTBEYAET Ha JOTOJHUTEIbHBIE BOIIPOCHI,

I1l.  Kpurepnu oneHnBaHue NPAKTHYECKOI0 3aJaHHUSA

3amaya cuMTaeTCA PEIICHHON MPaBWIIFHO, €CIIM MPAaBIIIBHO BBIOpPAH CIIOCO0 pemieHus, eCliu
BBITIOJIHEHBI BCE 33J]aHMA, YKa3aHHBIC B YCIOBHHM 3aJ[aud, IPUBOAUTCS KOPPEKTHOE, 0OOCHOBAaHHOE
pelieHue, BBITOJHEHB! HY)KHbIE BBIYUCICHHS W MPeoOpa3oBaHUs, MOJYUYeH NPAaBUIbHBIN OTBET U
IIOCJICZIOBATEIEHO M AaKKypaTHO 3amucaHo pemeHue. Ecnm 3amaua pemneHa mpaBHIIBHO, TO OHA
OLICHUBAETCS MAaKCUMAJIbHBIM KOJTMYECTBOM OaJIIOB.
o VY4acTHUK 5K3aMEHa MOXET HCIIOJIb30BaTh 0€3 J10Ka3aTeslbCTBA MaTeMaTHYecKue (akThl U
dopmynbl, conepxamecs B ydeOHHMKaX, BXonsdmux B DenepanbHblii MepeueHb YyueOHMKOB,
PEKOMEHYEeMBIX K HCIIOIB30BAHUIO NIPH PEaNN3allii HMEIOINX TOCyAapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpexHero oOIIero
oOpazoBaHwUsI.
o Ecnu abuTypHeHT HCIoNb3yeT B pelIeHnn 0e3 JoKa3aTeabcTBa (opMysbl U (PaKThl, KOTOPbIE
HE TpEeACTaBICHbl B y4yeOHUKaxX, BXosamux B @DenepanbHbIi mepeueHb, TO TAaKOE pELICHHE
KJaccuuIupyercs Kak HeJJoCTaTOYHO 0OOOCHOBAHHOE.
o Ecnmu maTtematuueckue mnpeoOpa3oBaHMsA, IMPEICTABICHHbIE B PELICHUM, HE OTPAXKAIOT
OCHOBHBIX HEOOXOIMMBIX JJOTMYECKHUX IIaroB, TO peIIeHHEe HE MOKET OLIEHUBATHCS MAaKCUMaJIbHBIM
6arioMm.
o Ecnmu mpu perieHuu TeoMEeTpHUYecKOW 3aJaydl HUCMONb3yeT PHCYHOK, TO OIIMOKH B
COOTHOIIEHUH JUIMH OTPE3KOB Ha PUCYHKE, HE BJIEKYT 3a c0o00# CHI)KeHHUs OalioB 3a pelieHHe



reOMETPUYECKON 3a/1au, eclii Ha PUCYHKE BEpHO OTOOpa)keHa reoMeTpudeckas KOHQUTypaus u
BEPHO 0003HAYEHBI TOUKH, OIIMCAHHBIC B PEILICHHUH.

o IIpu mnpoBepke NPaBMWIBHOCTH PELIEHUS NPOBEPSIETCS KOPPEKTHOCTh INPOMEKYTOUHBIX
IIaroB pEIIEHUs, B TOM YUCJIE YUCIOBBIX BBIKIAJOK (MPH HEOOXOAMMOCTH, C HOMOILBIO
KaJbKyssiTopa). Hamnune ommOOK B NPOMEKYTOUHBIX BBIKJIAJKaX, JaXXe HE IOBJIUSABIIMX Ha
UTOTOBBIN OTBET, 03HAYACT HAIMYME MATEMAaTUYECKH HEKOPPEKTHOTIO MEPeXo/a B PEIICHUH 3aJa4H,
YTO HE MO3BOJISIET OLICHUTH PEIICHHE 33Jaul MAKCUMAaJIbHBIM OaJlJIOM.

. Eciu ydacTHUK 3K3aMeHa pemaeT 3ajJady ¢ JPYTMMH YHCIOBBIMH JIaHHBIMH, TO TaKOe
pernieHne 3a1a4n oreHuBaeTcs B 0 0aJUTOB, TaXke €CIIM OH PEIIAl0T COACPKATEIIBLHO 00JIee CI0KHYIO
3aaauy.

[Tpu o1leHKe MPAaKTUYECKOTO 3a/IaHUs CTABATCS CISIYIOIINE OaJlTbI:
5 6autoB | 3ajaua MOJIHOCTBIO peleHa, 0e3 omuboK, Bce HEOOXOAUMBIE 3TAIbl €€ PEIICHHS
MIPEJICTABIICHBI, ITOJTyYEeH MPABHILHBINA OTBET.
Onenka Moxer ObITh cHWkeHa Ha 0,5 Oamma, ecnmu AOMYHIEHBI OJHA — JIBE
HETOYHOCTH TIPU OCBEIICHWH BTOPOCTENCHHBIX BOINPOCOB WM B BBIKIAQJKAX,
KOTOpBIE OBIIIM MCIPABJICHBI IOCIIE 3aMeUYaHMsl SK3aMEeHATOPA.
4 Gaina 3amada pelmieHa He MOJTHOCTBIO0, HO KOJIMYECTBO CIICIaHHBIX MPABUIIBHO IIArOB I10
ee pEIICHUIO COCTABIIIET HE MEHEE JIBYX TPEThUX OT MX OOIIEro HeoOXOAUMOro
KOJIMYeCcTBa, JIMOO 3ajada pelieHa IOJHOCTbI0, HO C BBIYHCIUTEIHHBIMU
omunOKaMu, B pe3yiabTaTe uyero ee oTBeT HeBepeH. OIeHKa MOXKET ObITh CHUXKEHA
Ha 0,5 6aya, eciim 1onyieHs! 1-2 HerpyObie ommOKy.
3 6amia 3amaya peleHa He MOJHOCThI0, HO KOJIMYECTBO CJICIaHHBIX MPABUIIBHO IIAroB I10
€e PEIICHUI0 COCTABISIET HE MEHEe OJHON TPETH OT MX OOIIEro HeoOXOIUMOTO
KOJINYECTBA.
Ornenka MoxeT ObITh cHKeHa Ha (0,5 Oamna, ecnu gomymieHsl 1 rpybas u 3-4
HErpyOble OMNOKH.
2 Gama 3amava He pemanach, WM ObUTO HAYaTO €€ pelleHHe, HO HUKAaKUX TOJIC3HBIX
MPOABIDKEHHI MO €€ PEIIEHHUIO CJIIaHO0 He OBLIO.

V. O0mas kaaccupukanusi OIMOOK

[Ipu ornenke 3HaHWI, yMEHUH U HABBIKOB a0UTYpHEHTA YUUTHIBAIOTCS BCE OMMUOKH (TpyObIe
U HerpyObIe) U HETOUETHI.
['pyOsnie He3nanue omnpeneneHuss OCHOBHBIX IIOHSATHM, 3aKOHOB, IIPABWJI, OCHOBHBIX
OIIMOKHU MOJIOKEHUH TEopuHu, He3HaHue (HOpMyJl, OOIIETPUHITHIX CHMBOJIOB 0003HAUYCHUM
BEJIMYMH, €AMHUIl UX HU3MEPEHUs; HE3HAHWE HAUMEHOBAHWN EIUHMI] U3MEPEHUS;
HEYMEHHE BBIJICNIUTh B OTBETE IJIABHOE; HEYMEHUE MPUMEHSITh 3HAHUS, aITOPUTMBI
IUIsL peIIeHUs 3a/1a4; HEyMEHHUE JIeNIaTh BBIBOJBI U 000OIICHHS;, HEyMEHHE YUTATh U
CTPOUTH TpaUKH; BBIYUCIUTEIbHBIC OMMWOKH, €CIM OHU HE SIBJIAIOTCS OMHUCKOW;
JIOTUYECKHe OUIMOKH; OIIMOKN Ha HE3HAHUE TOPSAKa BBIMOIHEHUS apuMeTHnIecKux
NeWCTBUI; OTEps KOPHS MJIM COXpaHEHHE IIOCTOPOHHETO KOPHS; OTOpachiBaHue 0e3
OOBSICHEHUI OJHOTO M3 HUX; PaBHO3HAYHbIE MM OLIMOKHU; HEMPaBUIbHOE pEIIeHHE
3agaun (IPOIYCK NEHCTBUN, HENMPAaBUIBHBIM BBIOOp ACUCTBUIL, JUIIHEE JeicTBUE);
HE JIOBEJICHHE 10 KOHIIAa pelIeHNs 3aJaud WIK IPUMepa; HEBBIIOJIHEHHOE 3a/1aHHE.
HerpyOsie | Herounocts  (popMynupoBOK, oOmpenencHui, TMOHATHHA, TEOpUW, BBI3BAHHAS
OLINOKH HEINOJIHOTOM OXBaTa OCHOBHBIX NPU3HAKOB OINPEAEIAEMOro MOHATUS WM 3aMEHOU
OJTHOTO - JBYX W3 OTHX IPU3HAKOB BTOPOCTENIEHHBIMH; HETOYHOCTh Trpaduka;
HEpalMOHAIBHBIA METOJI PELIECHUs 3aJa4l WM HEIOCTATOYHO MPOAYMAHHBIN IUIaH
oTBeTa (HapylIeHHUE JIOTWKH, HETpaBUibHAsl TOCTAaHOBKA BOIpOca K JIEHCTBUIO MPHU
JI0Ka3aTeIbCTBE  TEOPEMbI,  MOJAMEHA  OTACIBHBIX  OCHOBHBIX  BOIIPOCOB
BTOPOCTETIEHHBIMH ); HEYyMEHUE pelliaTh 3a/1a4M, BBIMOIHATH 3aJaHUs B OOILEM BHJIE;
HEBEpHO Cc(HOPMYIUPOBAaHHBIA OTBET 3aJauy; HEMPaBWIBHOE CIMCHIBAHUE JTAHHBIX
qrcell, 3HaKOB; HEJIOBEJICHHE 10 KOHIIa MPpeoOpa3oBaHui.




Henouetsl | HepanmonanbHble TpHeMbl  BBIYUCICHHUH W TpeoOpa3oBaHMi; HEOpeKHOE
BBHITIOJTHEHUE 3aMHCeH, YepTExKEH, cxeM, TpaduKOB.

3a rpaMMaTHYECKHe OIMMOKH OIEHKAa HE CHIDKACTCS. 3a HEePAIUIMBO O()OpPMIICHHBIN
OTBET, HECOOIIOIEHNE TPaBWII KaJUIUTpaduu OLIEHKA CHIDKAeTCS Ha OJWH 0aul, HO
HE HIKE «3».

[IpriemHast KOMUCCHSI MOXKET MOBBICUTh OTMETKY 32 OPUTHMHAJIbHBIM OTBET Ha BOMPOC WM
OpUTrHHaJIbHOC PpPCIICHUC 3aJaud, KOTOPBIC CBUIACTCILCTBYIOT O BBICOKOM MAaTCMAaTUYCCKOM
pa3BuUTHU aOWUTYpHEHTA; 3a pEIIeHHe Oojiee CIOKHOW 3aJayd WM OTBET Ha Oojee CIOKHBIN
BOIIPOC, NPCIIOKCHHLIC aGI/ITypI/IeHTy JOIIOJIHUTEIIBHO ITOCJIE BBLIITOJIHECHUA UM KaKI/IX-HI/IGO APpyrux
3aJaHUN.

V. Taduauna nepeBoaa TeXHNYECKUX 0AJIJIOB B MOJIOKUTEIbHbIE OLIEHKH

Cymma
TeXHHYECKUX 8 859 95 |10 105 11 115 12 (125 (13 [13,5 {14 (145 |15
0aIoB
OrneHka 30 35 40 45 50 B5 O 5 (70 [75 BO 85 90 95 (100

81-100 AOuUTYypueHT TJIyOOKO M TMPOYHO YCBOMJ BECh IPOTPAaMMHBIN Marepua,
0anoB | MHCYEPIIBIBAIOIIE, IIOCIEIOBATENFHO, TPAaMOTHO M JIOTHYECKHM CTPOMHO €ro
U3JIaraeT, He 3aTPYAHSAETCS ¢ OTBETOM IPH BUIOU3MEHEHUH 3aJaHMs, CBOOOIHO
CrpaBisieTcss C 33Ja4aMd W TPAKTUYECKUMH  33JaHUSIMH, TIPABUIBHO
00OCHOBBIBACT MPHUHSTHIC PEIICHHS, YMEET CAMOCTOATENIBHO 00001aTh U U3NIaraTh
Marepua, He JJOMycKasi OIHOOK.

61-80 AOHUTYpUEHT TBEpJO 3HAET MPOrPAaMMHBIN MaTepuai, TpaMOTHO U IO CYLIECTBY
O0aimIoB | M37araeT ero, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MOXET TMpPaBUJIBHO NPUMEHSTh TEOPETUYECKHE TMOJOKEHUS W BIIAJCET
HEOOXOJMMBIMH yMEHHMSMH ¥ HAaBBIKAMH IIPU BBHIMOJHEHUH MPAKTHYECKUX
3aJaHUM.

39-60 AOUTYpHEHT yCBOWUJ TOJILKO OCHOBHOW MaTepuan, HO HE 3HAeT OTACIbHBIX
OamoB | meranei, AOIMyCKaeT HETOYHOCTH, HEAOCTaTOYHO NPaBHIBHBIC (OPMYIHUPOBKH,
HapylaeT TOCJIEI0BAaTEIbHOCTh B U3JI0KEHUM MPOrPaMMHOTO Marepuaia |
WCTIBITHIBACT 3aTPYIHECHHUS B BBIIIOJIHCHUN MPAKTUYECKUX 33TaHHH.

0-38 AOHUTYpUEHT HE 3HAeT 3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepHaia, JoMycKaeT
0anmoB | CyIIECTBEHHBIEC OMIMOKH, ¢ OOJBIIUMH 3aTPYAHEHUSIMHU BBITOJIHSACT IPAKTHIESCKUE
3aJJaHKs IPEYCMOTPEHHBIE IPOTPAMMOH.

[Ipencenarens npeaMeTHON

KOMHCCHH T10 MAaTEMATHKE

K. II. H., JIOIEHT Kadeapbl

¢byHIaMeHTaIbHON HH(POPMATUKH M. b. Hukumux
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