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KoMIuIeKkT OIeHOYHBIX MaTepHajoB pa3paboTaH Ha ocHOBE DenepajbHOro rocyaapCTBEHHOTO
00pa30BaTeNILHOTO CTaHJApTa CPEeIHEro oOmEero oOpa3oBaHMs, YTBEP)KIECHHOTO MPUKA30M
Muno6pnayku Poccuu ot 17 mas 2012 1. Ne 413 (¢ u3MEHEHUSMH U JOTOJHEHUSMH);
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oOpazoBanuto (mporokosn ot 28 wmioHs 2016 r. Ne 2/16-3);  IlpumepHoil mpOrpaMMmbI
oOmeoOpa3oBarenbHON  y4eOHOW aucuuIuimHbl  «MareMaTuka» s IpoQecCHOHATBHBIX
o0Opa3oBaTeNIbHBIX OpraHu3anuii, pekoMmeHaoBanHod PI'AY «DUPO» (mpotokon Ne 3 or 21

utonst 2015 1.).
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1. HaClIOPT KOMILJICKTA OICHOYHBIX MaTE€pHaJIoB

Pe3yJIBTaTOM OCBOCHHA OUCHUITIIIMHBI «Marematuka» SBISETCS JOCTHMOKCHUC JIMYHOCTHBIX,

MNPpECAMCTHBIX U MCTAIPCAMETHLIX PC3YJIbTATOB.

K auunocmuvim pezynemamam otHocstcs:
1) IIPEACTABICHAS O MaTeMaTUKE KaK YHUBEPCAJIBHOM S3BIKE HayKd, CpPEICTBE
MOJCIMPOBAHUSA SIBJICHUU U mponeccoB, HACIAX U MCTOaX MAaTECMAaTUKU
2) IIOHMMAHUE 3HAYUMOCTM MaTEeMaTUKA JUId  HAyYHO-TEXHUYECKOTO  IIporpecca,
C(bOpMI/IpOBaHHOCTI) OTHOIICHUA K MAaTEMATHKE KaK K YaCTHu O6HIC‘-IC.]'IOBC‘-I€CKOI>1 KYJIbTYPbI
4yepe3 3HAKOMCTBO C HCTOPUEN Pa3BUTHS MATEMATHKH, IBOJIFOLIUEN
MaTeMaTHYEeCKNX HJIeH;
3) pasBurue JIOTUYECKOI0 MBIILICHNUS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
ITOPUTMUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM /ISl OyayIiei
poheCcCHOHANBHOU IEATETLHOCTH, JIJIs1 TTPOJIOJDKEHUS 00pa30BaHus U caMOOOpa30BaHMS;
4) OBJIaICHUC MAaTCMATUYCCKUMU 3HAHUAMU U YMCHUAMU, HGO6XOJII/IMI)IMI/I B HOBC@JIHeBHOﬁ
KHU3HU, JJISA OCBOCHUA CMECXKHBIX €CTCCTBECHHO-HAYYHbBIX JUCILUIIIINH )51 AUCILIUITIIINH
npodeCCHOHANBHOTO IHMKIA, JUIS TOJy4YeHHs oOpa3oBaHHS B 00JIaCTAX, HE TPeOYIOMIMX
YTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,
5) TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CaMOOOpa30BaHHWIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak

YCIIOBHUIO YCIIEITHOM MpoQecCUOHANIBHON 1 00IIECTBEHHOU eI TeIbHOCTH;

6) TOTOBHOCTb U CIHOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW U OTBETCTBEHHOM
NesITeNIbHOCTH;
7) TFOTOBHOCTh K KOJUIGKTMBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHKaMH B

O6paSOBaTCHLHOﬁ, O6IJ.I€CTB€HHO HOH63HOI>'I, yqe6HO'HCCHeHOBaT€HBCKOﬁ, HpOGKTHOfI H JpYyrux
BHUAAX ACATCIIBHOCTH,

8) OTHOIICHUC K HpOCI)CCCHOHaHBHOﬁ ACATCIIbBHOCTU KaK BO3MOKHOCTHU Y4aCTHUA B PCIICHUU
JIMYHBIX, O6IHCCTBCHHBIX, TroCyaapCTBCHHBIX, O6H_leHaI_[I/IOHaJ'IbeIX HpO6J'IeM.

K MemanpeOMemelM pe3yiomamam OTHOCATCA:

1) YMCHHEC CaAMOCTOATCIBHO OIPEACIATh LHCJIIN ACATCIBHOCTA W COCTABJIATH IIJIAHBI
ACATCIBHOCTH, CaMOCTOSATCIIbBHO OCYHICCTBJIATD, KOHTPOJIMPOBATH n KOPPCKTUPOBATH
ACATCIIBHOCTD, UCIIOJIb30BATh BCC BO3MOKHBIC PCCYPCHI AJId NOCTHIKCHUSA IMMOCTABJICHHBIX nenen
" pain3aliuu IJIaHOB ACATCIBbHOCTU, BBI6I/IpaTL YCHCUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAILHUAX,
YMCHHC IMPOAYKTHUBHO 06H.[3.TBC$I U B3aHMOJICHCTBOBATh B mponecce COBMECTHOI ACATCIIBHOCTU,

YUUTBIBATh MO3UIMH JPYTrUX YYACTHUKOB JEATENLHOCTH, 3((EKTUBHO pa3peraTh KOH(IUKTHI;
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BIIAJICHUE HABBIKAMU TI03HABATEILHOM, y4eOHO-UCCIIEIOBATEILCKON U MPOCKTHON JESITEILHOCTH,
HaBBIKAMU pa3pelIeHHs] MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY
METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHECHHUIO PA3JIMYHBIX METOJ0B ITO3HAHUS,
TOTOBHOCTH W CHOCOOHOCTH K  CaMOCTOSITCIILHOM — MH(OPMAIMOHHO-TIO3HABATEIILHOM
NESITeILHOCTH, BKIIOYas YMEHHE OPHCHTHPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HWH(poOpmammw,
KPUTUYECKH OICHUBATh W HWHTEPIPETHPOBATh WHQPOPMAIMIO, TOIYYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMH CPEICTBAMH: YMEHHE SICHO, JIOTUMHO M TOYHO H3JIaratb CBOK TOUYKY
3pEHUs, UCTIOJIBb30BATh A/ICKBATHBIE SI3BIKOBBIE CPENICTBA;
BJIaJICHUE HaBBIKAMHU TMO3HABATEIILHON pedIeKCUM KaK OCO3HAHHS COBEpPIIAEMBIX JEUCTBUN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, TPAHUI CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [TO3HABATEJIbHBIX 33/1a4 U CPEJICTB JJISI UX JTOCTHUKEHHUS;
[ETIEYCTPEMIICHHOCTh B TIOMCKAaX M TPUHSATHU PEUICHWUN, COOOPa3UTETbHOCTh M HHTYHUIIUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUM; CIIOCOOHOCTh BOCIPUHUMATH KpacoTy U
FapMOHHUIO MUPA.

K npeomemmnvim pezynomamam otHocarcs:
c(OpMUPOBAHHOCTh MPEACTABIECHUN O MaTeMaTWKEe KaK 4YacTh MHUPOBOM KyIbTYpbl U MeECTe
MaTeMaTHUK{ B COBPEMEHHOW IMBHIM3ALIMHU, CIIOCOOAX OMHCAHMS SBJICHHUM pealbHOro MHpa Ha
MaTEeMaTHYECKOM SI3bIKE;
chOpPMUPOBAHHOCTh  MPEACTABICHUNH O MaTeMAaTUYECKUX TMOHATHSAX KaK  BaKHEHIIMX
MAaTeMAaTHYECKUX MOJEIIAX, MO3BOJIAIOIINX ONMKUCHIBATh U U3y4aTh Pa3HbIE MMPOLECCHI U SIBICHUS;
IMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUSI MAaTEMAaTUYECKUX TEOPUH;
BJIAJICHUE METOJaMU JO0Ka3aTeJbCTB M AJITOPUTMOB pEHICHUS, YMEHUE WX [PUMEHSITH,
MIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 33]1a4;
BJIAJICHUE CTAaHJApPTHBIMM MPUEMAMHM PELIECHUS pAUUOHAIBHBIX M  HUPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUII W HEPABEHCTB, MX CHCTEM;
HCIIO0JIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHCIIE JUIS IOMCKA IIYTU PELICHUS U
WJUTFOCTPALIMY PELLICHUs YPaBHEHUN U HEPABEHCTB;
c(OpMUPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MaTEMaTHYECKOTO aHallnu3a U UX
CBOMCTBaX, BIIAJICHME YMEHHEM XapaKTepu30BaTh TOBeleHUE (YHKIUN, WCIOIb30BAHHE
MOJTYYEHHBIX 3HAHUH JJI1 ONUCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;
BIIaJICHHE OCHOBHBIMH MOHSTHSIMH O TJIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax,

HNX OCHOBHBIX CBOﬁCTBaX;



7) c(OPMHUPOBAHHOCTh YMCHHS PACIO3HABATh T'€OMETPHUCCKUE (UIYphl Ha depTexkax,
MOJIC/ISIX U B peaibHOM MHpPE; NPUMEHCHHUE HM3YYCHHBIX CBOMCTB reOMETpHYCCKHX (GUryp u
bopMyIt I pelieHUs TEOMETPHUYUCCKUX 3a7a4 M 3314 C MPAKTHUYCCKUM COJICPIKAHUEM;

8) cOpPMHUPOBAHHOCTh ~ MPEACTABICHUH O TMpomeccax W SBICHUSAX, HUMEIONINX
BEPOSTHOCTHBIN XapakTep, CTATHCTUYCCKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX
MOHATHAX DJIEMEHTAPHON TECOPHU BEPOSATHOCTEH; YMEHUN HAXOJIUTh M OICHUBATH BEPOSITHOCTU
HACTYIUICHHsI COOBITUH B MPOCTEHITNX MPAKTHUYECCKUX CHTYAIMSIX U OCHOBHBIC XapaKTEePUCTUKU
CIy4alHbIX BEJIMYMH;

9) BJIaJICHHE HABBIKAMHU KCIIOJb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IMPH PEIICHUH
3ajad.

Pe3yJ’leaTbl 0CBOCHUSA JUCHUIUIMHBI «MaTEMATUKa» IIOAJCKAIME ITPOBEPKE.

B pesynbpraTe KOHTPOJIA M OLEHKH «MaTEMaTHKW» OCYIIECTBIIAECTCS IPOBEPKA CIIETYIOINX
3HaHUN U YMEHHM:

¥Y1. BemonHaTh apudmMeTHuecKue AeUCTBUS HAJ YUCIaMH, COUeTasl YCTHBIE M TTUChMEHHBIE
MPUEMBbI; HaXOJWUTh NPHUOIMKEHHBIC 3HAYEHUS BEIMYMH W TOTPEUTHOCTH BBIYMCICHHNA
(abcomroTHAsE 1 OTHOCUTEIIBHAS ); CPABHUBATH YHCIIOBBIE BBIPAYKCHUS,

¥2. HaxoauTh 3Hau€HUs KOPHS, CTENICHH, JjorapudmMa Ha OCHOBE OINPEACIICHUS, UCTIOIb3YsI
MpU HEOOXOJAUMOCTH MHCTPYMEHTAIbHbIE CPEJCTBA; MOJb30BaThCS MPUOIMKEHHON OLEHKOM
IIPU IPAKTUYECKUX pACUETaXx;

V3. BrmosHAT NpeoOpa3oBaHUsl BBIPAKCHUM, TpUMEHsS (QOpMyJbl, CBSI3aHHBIE CO
CBOWCTBAMHM CTETICHEH, JTorapru(moB;

Y4. Bpiuucnarh 3HaueHUEe (YHKIUU MO 33JlaHHOMY 3HAYEHHMIO apryMeHTa MpHU Pa3InyHbIX
croco0ax 3agaHus QyHKINH,

¥YS5. Onpenenarb OCHOBHBIE CBOWCTBA YHCIOBBIX (YHKIMH, WUTIOCTPUPOBATh HMX Ha
rpadukax;

Y6. Crpoutb rpadukud HM3y4eHHBIX (GYHKIHMH, WLTIOCTPUPOBATH MO TpaduKy CBOMCTBA
AIIEMEHTAPHBIX (PYHKIUI;

¥Y7. Ucnonb3oBath MoHATHE PYHKIIUU AJIS OTMIMCAHUS U aHAIIU3a 3aBUCUMOCTEH BETNYHH;
¥Y12. Pemath panuoHalbHBIE, MOKa3aTeibHbIE, JOTapUPMUUYECKHE, CBOJSIINECST K
JIMHEWHBIM U KBaJIPATHBIM, a TAK)KE aHAJIOTMYHbBIE HEPABEHCTBA U CUCTEMBI;

¥ 13. Ucnonw3oBaTh rpaduuecKuii METO/I PEIICHUs] YpaBHEHHUI 1 HEPABEHCTB;

¥Y14. N300paxarh Ha KOOPAUHATHON TJIOCKOCTH PELICHHS ypaBHEHUH, HEPABEHCTB U CUCTEM
C ABYMsI HEU3BECTHBIMU;

¥Y15. CocraBndTh W pellaTh YpaBHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC

BCJIIMYHHBI B TCKCTOBBIX (B TOM YHUCIJIC HpI/IKJ'IaI[HBIX) 3agadax.



¥Y16. BbINOJHATH TOCTPOCHUS M UCCIEOBAHUS MTPOCTEUILINX MATEMATUUYECKUX MOIEIIEH.
¥20. OnucbiBaTh B3aUMHOE pACIOJIOKEHHUE TMPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE,
apryMEHTHPOBATH CBOM CYKJCHHS 00 3TOM PacroyIOKEHUH;

¥Y21. Ananu3upoBaTh B NPOCTEHIIMX CIydasX B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

Y24. Pemare NJIaHUMETPUYECKHME U MPOCTEMILINE CTEPEOMETPUUYECKUE 3a/Jadd  Ha
HAXO0X/ICHHE T€OMETPHUUCCKUX BEIMYHH (JIUTHH, YIIIOB, TUIOMIAJICH);

¥Y25. Ucnonb30BaTh NMpU PELIEHUU CTEPEOMETPUUECKHUX 3a/1ad IUIaHUMETpHUecKue (PaxkTsl U
METO/IbI;

¥26. [IpoBoauTh T0Ka3zaTeNbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a/ay;

3 1. 3HaueHue MaTeMaTU4YeCKOM HayKu JJs pELIeHus 3aJad, BO3HUKAIOIIUX B TEOPUHM U

IMPAKTHUKE, IIHUPOTY U B TO K€ BPpEMA OTPAHUYCHHOCTE MPUMCEHCHUA MAaTEMATUUCCKUX MCTOOO0B K

AHAJIN3Yy U UCCIICOBAHUIO TPOIECCCOB U SIBJICHUI B mpupoac u O6H1€CTB€;

3 2. 3HaueHHe NPAKTUKH U BOMPOCOB, BOSHUKAIOUINX B CAaMOM MaTeMaTuke A popMUpOBaHUs

U Pa3BUTHA MaTeMaTHYeCcKOi HAayKW; HCTOPHUIO Pa3BUTHUA TIOHATUA UYMUCIIA, CO3OaHUA

MaTEMaTHYCCKOTO aHaIn3a, BOSHUKHOBCHUA U PA3BUTUA I'COMETPHHU,

3 3. VYHuBepcaJdbHbId XapakTep 3aKOHOB JIOTMKA MaTEMATHYECKUX PACCYKICHHH, HUX

IIPUMCHUMOCTD BO BCEX 001aCTIX YEIOBEUECKOM JACATCIBbHOCTH,



2. Kpurepun onenkn

Ounenka Umucso 6217108, HeOOX0AUMOE [IJIsl IOJTY4YeHHs] OLeHKH
«3» (yIOBIETBOPUTEIHHO ) 10-15
«4» (xopol11o) 16-24
(HEe MeHee 0JTHOTO 3aJ[aHUs U3 JIOTIOJTHUTEIBHOW YaCcTH)
«5» (OTIIMYHO) 25-30
(He MeHee IBYX 3aJlaHUl U3 JIOTIOJTHUTEIILHON YacTH)

3. OueHouHblIe cpecTBA
Teopernuyeckue BONpochl K IK3aMeHY
1. Onpenenenue, neNOTO YUCIIA, PAMOHATEHOTO YHCIIA, UPPAIIMOHATIHFHOTO YHCIIA.
2. OmpeneneHne KOMIJIEKCHOTO YHUCIA.
3. JleiicTBUS HaJ KOMIJIEKCHBIMU YHCIIAMH.
4. Jlatp ompesiesieHUe ypaBHEHHS MIEPBOI CTETIEHHU C OJIHOM NMEPEeMEHHOM. 5. YpaBHEHHUS BTOPOil
CTETEeHHU C 0101 epeMeHHON CIOCcOObl MX pEeUICHHUS.
6. JluHeiHbIe CUCTEMBI YPaBHEHUI U METOJIBI UX PEIICHHUS.
7. KBazpaTHble cCTEMbI YpaBHEHUN U UX PELICHUS.
8. Pemenwne cuctem JIMHEHHBIX ypaBHeHU MeTosioM Kpamepa.
9. HepaBeHcTBa NIepBOii CTETICHHU C OJTHOW TiepeMeHHOo#. CBOMCTBAa HEPABEHCTB.
10. HepaBeHcTBa BTOPOW CTENICHU C OJHOM MEpEMEHHOM.
11. Pemmenue HepaBEHCTB METOJ0M MHTEPBAJIOB.
12. KopHu KBaJipaTHBIE U3 YHCIIA, UX CBOWCTBA.
13. Crenenu ¢ HaTYpaJbHBIM U LEIBIM OKA3aTENSIMU, UX CBOMCTBA.
14. Crenienu ¢ parmoHAIBHBIMU TTOKA3aTEISIMHU, X CBOWCTBA.
15. JleficTBuS Haj CTENEHSIMH C PallMOHAIBHBIMU MOKA3aTEISAMHU. .
16. KopHu N-# cTeneHu u3 4ucia, ux CBOMCTBA.
17. Tloka3arenbHast GyHKITUS, €€ CBONCTBA.
18 Pemenue nmokazaTenbHBIX YpaBHEHUW U HEPABEHCTB.
19. Jlorapudm umcna. CoiictBa orapudma.
20. Jlorapudmuueckast GyHKIUS, €€ CBOHCTBA.
21. JlorapudmMuueckne ypaBHEHUS U HEPABEHCTBA.
22. Omnpenenenue Gyakuun. CrocoObl 3aaaHus GYHKITUH.
23. OnpeneneHre TPUTOHOMETPUUIECKUX (PYHKITUNA OCTPOTO YTJIa.
24. OcHOBHBIE TPUTOHOMETPHUUECKUE TOXKIECTBA U (DOPMYJIIbI PUBEICHUS.
25. ChopmynupoBath ONpeAeaeHUs] TPUTOHOMETPUUECKUX (PYHKIIHI MPOU3BOJILHOTO YIa.
26. Pemienue TpUrOHOMETPUYECKUX ypaBHEHUI
27. BekTopbl Ha IUIOCKOCTH U B MIPOCTPAHCTBE.
28. VYpauenue nuHuu. OOriee ypaBHEHUE IPSIMOH.
29. Omnpenenexnue NpPOU3BOTHON U €€ (PU3NUECKHI CMBICIT
30. T'eomeTpuvecKHii CMBICI TPOU3BOTHOM.
31. Bospacranue u yobiBaHHE (QYHKLINU.
32. HccnenoBanue (pyHKIMHU C TOMOIIBIO MPOU3BOJAHON M MOCTpoeHue rpaduka.
33. Hawubonbiiee n HauMeHbIIIee 3HaUeHUE QYHKIINU.
34. TlepBooOpa3Has U HEONPEAEICHHbIM HHTETPAJL.
35. Bebruncienue onpeaeneHHOro HHTerpaa.
36. Brruncienue miomaan miockoi Gurypsl
37. Tlpu3ma,00beM U TUIOIAb TOBEPXHOCTH.
38. Iupamuaa, o0beM U MIIOLIA/(b TOBEPXHOCTH.
39. Hunmuuap, 00beM U MII0IIa1b TOBEPXHOCTH.
40. Konyc, 00beM U MI0m1a/1b TOBEPXHOCTH.
41. DneMeHTbI TEOPUH BEPOSTHOCTH.



PaccMoTpeHo 1 corimacoBaHO LIMKIOBONW KOMHUCCHUEH

€CTECTBEHHO-MATEMAaTUYECKUX JUCIUILINH 3K3AMEHAIIMOHHBIN BUJIET Nel
IIpoToxoi Ne « » 2022 r.
[Ipencenarens LK JK3aMeH

ITo maTemaTHke
Kkype 1 cemectp 1

0Q0s3aTeILHAA YACTh

1. (1 6ann) Haiitu 3Ha4eHUE BBIpaKEHUS (8% - 2%) 2,7

2. lokonazaka crout 25 pyoOiieii. B BockpeceHbe B cynepMapKeTe ISHCTBYET CHeIHaIbHOS
MPEUIOKEHUE: 3aIUIaTHB 32 JBE MIOKOJIAIKH, TOKYATeNhb ToTydaeT Tpu (0IHy B
noapok). CKOJIBKO MIOKOJIaI0K MOXKHO MONy4uTh Ha 180 pyoOiei B BOCKpeceHbe?

2 3
3. (1 6ann) Berlumcnure 3HAUEHHE BhIpakeHHus 273 — 16+ +271

4. (1 6amn) Haiitu 3Hauenue Beipakenns 32 -5°.3*
5. (1 6amun) Bemmonauts neiicteue (5 - 4i) + (3 +1)

6. (1 6ayur) Bemonuute aeiictBue  (2-51) (4-2i)
9-7i

7. (1 6amwr) Bemonnuts geiicteue 2 — 3i

8. (1 6amr) Berunciuts logs 81

9. (1 6amn) Berumciure 3navenue Boipaxkenus 109,12 —-log,15+log, 20

10. (1 6amu1) Berauciure 1601000

11. (1 6ann) Pemute ypaBHeHue: v2x + 3 = 8

12. (1 6amn) Pemure ypaBHeHne 9¥2 =27

log,(2x—1)=2

13. (1 6ann) Pemute ypaBHEeHuUe

14. (1 6amn) Pemuts HepaBenctBo: 2% > %

15. (1 6ann) Pemmts HepaBeHCTBO: logs(x + 5) < 2

16. (1 6ann) Haiitu 06macTs onpenenenue GyHkuun y = v/4x — 4

17. (1 6amn) Haiitu o6macth onpenenenue GpyHkuun y=logs(x* — 9)
18. (1 6amn) Haiitu xoopaunatel Bektopa AC, eciu A(2;1;3), C(-2;1;5)

19. (1 6ann) Haiitu nmuny otpeska AC, eciu A(6;7;8), C(4:3;2)




x+2y=8

20. (1 6amn) Pemnts CI/ICTeMy{SX —3y=1

JlomoJJHUTENbLHAS YACTh.

21. (3 Ganma) Pemrmts ypaHerme: 2 3%*1-6-31 -3 _g
22. (3 6awta) Pemmts HepasencTBo: logg(x? —4x+3) < 1
x+y—z=1
23. (3 6aymuma) PemunTe cucTteMy ypaBHEHHIA: {Sx +3y—6z=2
4x +2y—-3z=3
24. (3 6amra) J[anwr Touku A (1; 0; -2),B (4; 3; 7), C (2;-3;5), D(-1; 6; 0). Haiimute
KOCHHYC yIiIa Mexay Bekropamu: AC 1 BD
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PaccMoTpeHo 1 corimacoBaHO LIMKIOBOMW KOMHCCHUEN

€CTECTBEHHO-MATEMAaTUYECKUX JUCIUILINH 3K3AMEHAIIMOHHBIN BUJIET Ne2
IIpoToxoi Ne « » 2022 r.
[Ipencenarens LK JK3aMeH

ITo maTemaTHke
Kkype 1 cemectp 1

00s3aTeILHAA YACTh

1. (1 6amn) Haiitu 3HaYCHHE BRIPAKEHUS ; - (8,37:2,7- 8,7)

2. Kaxnprii nens Bo BpeMsi KoHpepeHIH pacxoayercs: 60 maketukoB 4as. KoHdepeHmms
mmrcea 9 nueit. B mauke gag 50 maketnkoB. Kakoro HamMeEHBINIETO KOJMYECTBA IIAYEK
yasi XBaTUT Ha Bce JHU KOHpepeHun?

3
1 =
3. (1 6amwn) Berumcnure 3Hauenne Beipaxkenns 0,252+81 4 - 5°

4. (1 6amn) Haittu 3Hauenue Boipaxkenus 1/ 2°-5%-3°;
5. (1 6awn) Bemosnuautsk aevicteue (6 - 2i) + (2 + 5i)
6. (1 6awwn) Bemosnuuth gevicteue (3451 )(7-2i)

5 - 6i
2+ 4i

7. (1 6amn) BeimotHUTH eWiCTBHE:

oo

(1 6amr) Beranciuts logs 125

©

. (1 6ann) Beruucnure 3HaueHue Belpaxkenus: logz 15 + log; 18 —log; 10

1I0 4
10. (1 6amn) Berunciaure 32 ’

11. (1 6amn) Pemure ypaBHenue: V3x—2 =5
12. (1 6amn) Pemmure ypasHenne 16X =32
13. (1 6amn) Pemmure ypaBuenne  log 2(3X —l) =3

1

14. (1 6amn) Pemuts HepaBeHCTBO: 3°% < 5

15. (1 6amn) Pemutes HepaBeHCTBO: logg(4 — 2x) < 2

16. (1 6amn) Haiitn o61acth onpe/enenne GyHKIMH y = V4X + 2

17. (1 6aun) Haiitu o6nacts onpenenenne Gpynkunn y=logs(x? — 49)
18. (1 6amn) Haiitu koopauuatet Bektopa AC, eciu A(1;-1;3), C(-2;3;6).
19. (1 6amn) Haiitu koopauuatet Bektopa AC, eciu A(1;-1;3), C(-2;3;6).

3x+2y=-2

20. (1 6amr) Pemuts CI/ICTGMY{ x+y=-1

11




JlomoJJHUTENbLHAS YACTh.

21. (3 6amra) Pemute ypaBHEHUE: 25*-5*-6=0
22. (3 6awna) Pemmts HepasenctBo: loge(x? — 3x +20) =1

5x—3y+4z=11
23. (3 bayuta) Pemure cucteMy ypaBHEHHIt: 12X —y — 2Z = —6
Ix—2y+z=2

24. (3 6amuma) anbl Touku A (1; 0; 2) B (4 3;7),C(2;-3;5),D(-1; 6; 0). Haiinure
KOCHHYC yIJla MEXK1Y BEKTOPaMHU: AD u BC
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PaccMoTpeHo 1 corimacoBaHO LIMKIOBOMW KOMHCCHUEN

€CTECTBEHHO-MATEMAaTUYECKUX JUCIUILINH 3K3AMEHAIIMOHHBIN BHUJIET Ne3
[TIporokom Ne «_» 2022r.
[Ipencenarens LK JK3aMeH

ITo maTemaTHke
kype 1 cemectp 1

o o k> w

Qo0s3aTeILHAA YACTh

(1 6annm) Haiitu 3HaYeHNE BBIpAKECHHUS 3 —+ 31 3
8 12 7 11

@aitn pazmepom 675 Mbailt ckayaics 3a 9 MUHYT ( CKOPOCTh 3arpy3Ku CUUTaNTe
MOCTOSTHHOM). 3a CKOJIbKO MUHYT cKaudaeTcs (aiin pazmepom 975 MoOaii, eciu CKOpoCcTh
3arpy3KH OCTaHETCsl MpexHe?

(1 Gamn) BpluucianTe 3HAYEHNE BHIPAKEHHS 6430272 + 30

(1 6ayn) Bemosnute aeiictBue (4 - 5i) + (2 + 8i)

(1 6amm) HaiiTi 3HaYeHUE BBIPAKECHUS

(1 6ayr) Bemmonauts neiicteue  (3-51) (6-2i)
4 +5i

3-2
(1 6amn) BemoaHUTH AeiicTBHE

(1 6amt)  Beraucnutes log, 32

(1 6amr)  BeraucnuTe 3HaUYEHUE BBHIPAKCHUS

1
log, 8 +logs 125 — logs 27

10. (1 6amn) Berauciure 77299,
11. (1 6amn) Pemute ypaBHeHHE: V2X — 3 = 4

12. (1 6amn) Pemure ypaBHeHne 9%2 =27 .
13. (16ann) Pemmure ypaBuenue 109 5(2X —l) =2

14. (1 6amn) Pemuts HepaBencTBO: 51 < 1

15. (1 6amn) Pemuth HepaBeHceTBO: logs(4x+ 1) <1

16. (1 6amn) Haiitu obnacts onpeaenenue PyHKIuu y = vV3x — 6

17. ( 1 6amwn) Haiitu o6nacts onpenenenne Gpynkunn y=logs(x* — 25)
18. (1 6amn) Haiiti koopaunathl BekTopa AC, ecimm A(-2;3;1), C(3;1;5).
19. (1 6amn) Haiitu muay otpeska AC, eciu A(2;6;4), C(4;3;-1).

20. (1 6ann) Pemmwmthb CI/ICTeMy{

X+2y=8
5x—-3y=1
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JlonmoJJHUTENbLHAS YACTh.

21. (3 Ganna) Peumre ypasuenne: 57 +3-5 .65~ 1
22. (3 6amna) Pemmts HepaseHcTBO: logs(x? + 2x) >1
2x—y—z=6

23. (3 baa) Pemure cucteMy ypaBHeHuit: § 3x —y + 2z =5
4x —2y—5z=9

24. (3 6amra) [anwr Touku A (1; 0; -2),B (4; 3; 7), C (2;-3;5), D(-1; 6; 0). Haiimute
KOCHHYC yIJla MEXK1Yy BEKTOPaMH: DAu CB
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PaccMoTpeHo 1 corimacoBaHO LIMKIOBOMW KOMHCCHUEN

€CTECTBEHHO-MATEMAaTUYECKUX JUCIUILINH 3K3AMEHAIIMOHHBIN BUJIET Ne4
IIpoToxoi Ne « » 2022 r.
[Ipencenarens LK JK3aMeH

IIo maTematuke
Kkype 1 cemectp 1

00s3aTeILHAA YACTh

1. (1 6ann) Haiftn 3HaUeHNE BBIPAKECHUS (— %j *(1-17,6:55)

2. Ha nmeHp poxIeHHs mojlaraeTcst JapuTh OyKeT U3 HEYETHOTO Yuclia IIBETOB. [IMOHBI cTOST
60 py6neit 3a mtyky. Y Banu ects 500 pyoOneii. M3 kakoro HanGoJbIIero yrMciaa muoHOB
OH MOXKET KynHTh OykeT Maile Ha IeHb POXKAECHUA?

3

3 2 -
2 z 1 4
3. (1 6amn) Beruuciure 3HaueHue Boipakenus 92 + 273 —(Ej

5. (1 6aiur) Bemmonauth aeiicteue (4 - 5i) - (2 +3 1)

4. (1 6amn) Haiitu 3HaYeHHEe BBIPAKEHUS

6. (1 6amn) Bemonuuts geiicteue  (5-21) (3+4i)
5-2i

7. (1 6amr) BeimoaHUTH ACHCTBUE: 4+3i

8. (1 6amr) Beruucouts logg 16
9. (1 6amr)  BrruuciauTe 3HaYCHUE BBIPAKCHUS
1
log, 8 —log; 27 + logs 25
10. (1 6am1) Beramcnure 25°%°%"

11. (1 6amn) Pemure ypaBHeHHE: V2X — 3 = 4

12. (1 6amn) Pewmre ypaBuenue 27" = %
log,(2x-1)=2

13. (1 6ann) Pemwure ypaBHEeHHE
14. (1 6am) Pemuts HepaBencTo: 3%/2 >

15. (1 6ann) Pemnts HepaBeHcTBO: logi(x — 1) > -2
3

16. (1 6am1) Haiitu o6macTs onpenenenue GyHKIul y = V3X — 6

17. (1 6amn) Haiitu o6nacts onpenenenue pynximu y=logs(25 — x?)
18. (1 6amn) Haiitu koopaunatel Bektopa AC, eciu A(2;-1;3), C(-2;1;6).
19. (1 6ann) Haiitu mny otpeska AC, eciu A(2;-1;3), C(4;-3;5).
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x+2y=28

20. (1 6aynn) Pemmwurs CI/ICTeMy{Sx —3y=1

JlonmoJJHUTENbLHAS YACTh.

21. (3 6aymuma) Pemmts ypaBHenune 9*—3*—600=0
22. (3 6awta) Pemmts HepaseHcTBO: log,(x? — 5x + 6) <1

23. (3 6ayura) PemmTe cucTteMy ypaBHEHHIA:

Xx+y+z=6
3x—y+3z=2
4x+3y—z=5

24. (3 6amra) J[anwr Touku A (1; 0; -2), B (4; 3; 7), C (2;-3;5), D(-1; 6; 0). Haiimute

KOCHHYC YTJIa MEX]ly BEKTOpaMHu: ABu CD

PaccMOTpeHO M COIIacOBaHO UKIIOBOM KOMUCCHEN Jx3ameHanuoOHHbIN buser Ne 1
€CTECTBEHHO-MAaTeMaTUYECKUX JUCIUILIIUH JK3aMeH
[TpoTokoaNe «_» 20 r. |mo MaremarTuke

[Ipencenarens 1] K

Kypc 1 cemectp 2

Hucmpykyusa

Ha BbIlOJHEHWE MHChMEHHON 9SK3aMEHAIIMOHHOW paboThl 10 MareMaThke jaercs 4
acTpoHOMUYeCcKuX yaca(240 MUHYT).

DK3aMeHaIMOHHAsl paboTa COCTOUT U3 2-X YacTeil: 00s13aTeIbHOM U IOTIOJTHUTEIHHOM.
OO6s13aTenbHas 4acTh COACPXKUT 3aJaHUS MHUHMMAJIBHOTO 0053aTeIbHOTO YPOBHS, a JOMOJHUTEIbHAS
4acTh- 00JIee CIIOKHBIC 3aJIaHHS.

[Tpu BBITIOTHEHUY 3a1aHUH 0053aTEILHON YacTh TPeOyeTCs MPEICTABUTh X0 PELICHHS U YKa3aTh
MOJIyYCHHBIH OTBET.
[Tpu BBIMIOJIHEHUU 3aJJaHHUI JOTIOJTHUTEILHON YaCcTH OTHCHIBAETCS X0/ PEIICHUS U TAeTCsl OTBET.
[IpaBunbHOE BBITOHEHUE 3aJaHUI OIIECHUBAETCS OalIaMHu.
[IpaBunbHOE pelieHUe T000TO 3aJaHus 00sI3aTENbHON YacTH OIlleHHBaeTcs 1 Oaymiom, mpaBUIBHOE
BBITIOJTHEHUE KaXJOTO 3aJaHus JOMOJHUTENbHON YacTh — TpeMs Oamnamu. bammel ykasbiBaroTcs B
CKOOKaxX OKOJIO HOMepa 3a/IaHus.
Ecnu npuBoIMTCS HEBEPHBI OTBET WM OTBET OTCYTCTBYET, cTaBuTcs () Gaios.
Bbannel, momydeHHbIE 3a BCE BBIMOTHEHHBIE 3a/1aHUSI CYMMHPYIOTCSL.
[TocTapaiiTech BBIMOJHUTH Kak MOKHO OOJIbINE 33aHUi U HAOpaTh KaK MOXHO 0OJIbIIIe OalIoB.
Ilepeo nauanom pabomol HUMAMENLHO U3VUUME KPUMEPUU OYEHUBAHU U 0Opamume HUMAHuUe,
HauuHamv pabomy credyem ¢ 3a0aHuul obs3amenvHou udacmu. M monvko nocie mozo Kak 6bvl
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Habepeme He0OXO0UMOe KOAUHeCmBO 0annog Oisl  YOO8IeMEOPUMENbHOU  OYEHKU, MOodceme
nepexooums K 3a0aHUsAM OONOJIHUMENbHOU YACMU, YMOObl NOBbICUMb OYEHKY 00 Yemblpex Uil namu.
Kenaem ycnexo!

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.

37.

38.

39.

40.
41.

42.
43.

44,

00s3aTeILHAA YACTh

(1 6am1) Berunciure 3Hadenue Beipakenus: -4-4/0,09 +57

(1 6anm) Haiigure 3HadeHue cos @, eciu sin a=§ ua € (g ;1)

(1 6amn) Pemmure ypasuenne:; 34~8=32¥19

(1 6amn) Haiiqure 3Hauenue Beipakenus: logs 10+logs 20-logs 8

(1 6amn) Pemute ypaBHenue: logs (4x — 3)=0

(1 6amn) Haitaure 06macTs onpenenennst GyHxuun y =v5x — 0,5

(1 6am1) Haitaure npousBoaHyio (pyHKIHU B TOUKe y=X"+3x%-7x+1, X0=2

(1 6amm) B morepee u3 1000 6mneroB umerotcst 200 BEIMTPHIIIHBIX. BRIHUMAIOT Hayras
1 Ouner. Yemy paBHa BEpPOSATHOCTH TOTO, YTO OMIIET OKAXKETCS BBIMTPHIIITHBIN?

(1 6ann) Haiiaure MpoMeKyTKH MOHOTOHHOCTH (DYHKIIUH y = l3x3-2x2+3x+1

(1 6amr) Pemute ypaBHeHue: 2c0s x=5

(1 6am1) Pemmre ypaBuenue: Vx — 14=5

(1 6amn) Teno aBwxKeTcs no 3akoHy S(t)=2t>-t?+t. Onpenennute ero ckopocTs yepes 4
CEKYH/IbI TIOCJIC Havaa JABMKEHHs. PaccTosHIe u3MepsieTcsi B MeTpax.

(1 6amr) Haiigure 60KOBYIO MOBEPXHOCTh MPSIMON YETHIPEXYTOJbHON IPU3MBI, B
OCHOBAHHHU KOTOPOM JISKUT MPSIMOYTOJIBHUK CO CTOPOHAMH SCM U 3 €M, €CJI BBICOTA
MpU3MbI paBHa 16¢cM.

(1 6a/w1) Bbluucnure uHTErpan | 04(3x2-2x+5)dx.

(1 6ayn) Haitmure nnuny otpeska AB, eciiu A(6;-5;-1), B(6;-3;-1).

(1 6amn) BeinosaauTe aeiicTBHE Hal KOMILICKCHBIME ducaaMu (1-i) +(1+i).

(1 6amn) Beraucnute 23
6!

(1 6amn) Haitmure xoopaunatsel Bektopa AK, eciu A(3;-7;11), K(-1;3;3).

(1 6amn) [TnaTta 3a KOMMyHaNbHBIE YCITYTH B Mecsll cocTtapiseT 3500pydieit, ¢ CKOIbKO
MIPHUIETCS 3aIlJIATUTh MOCIIE TIOBBIIICHHUS TIJIAThI 32 YCIyTH Ha 6,5%7

(1 6amn) Ha cuére Mammnoro MoOmibHOTO TenedoHa 0bu1o 53 pyous, a mocne

pasroBopa c JIeHoii ocranoce 8 pyoueit. I3BeCTHO, YTO pa3roBOp JUTMIICA 1I€JI0€ YHCIIO0
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MUHYT, a OJIHA MHHYTa pa3roBopa cTouT 2 pyons 50 koneek. CKOJIbKO MUHYT JUTHAJICS
pasroBop c Jlenoi?

JlonmoJJHUTENbHAS YACTh.

45. (2 6ayima) Pemmre ypaBHenue: 9*+2-3%-3=0
46. (2 6anmna) Haiinure Touky MunuMyma Gysakuuu y =In(x + 5)-4x+7.
x+y—z=1
47. (3 6amna) Pemute cucremy ypaBHeHwmit: {8x + 3y — 6z = 2
4x+2y—3z=73

48. (3 6amna) Haiigure miomans GUTYps, OrpaHMUeHHOH TpaguKaMu (pyHKIHIL: y = -Xx°+9,

y-8=0.
PaccMOTpeHO M COIrIacOBaHO UKIIOBOM KOMUCCHEN Jx3amMeHaAnUOHHBIN buier Ne 2
€CTECTBEHHO-MATeMaTUYECKUX JUCIUILIIUH JK3aMeH
[TpoToxoaNe «_» 20 r. |mo MaremaTuke
[Ipencenarens L[ K Kypc 1 cemectp 2

Hucmpykuyusa

Ha BbIMOTHEHHE MHCHMEHHOM SK3aMEHALIMOHHOW paboThl MO Marematuke jaercs 4
acTpoHOMUYeckux yaca(240 MUHYT).

DK3aMeHAIMOHHAs paboTa COCTOUT M3 2-X YacTei: 00s3aTeIbHOM U JIOTIOJTHUTEIIHLHOM.
O06s13aTenbHAs YacTh COAEPXKUT 33JaHUS MHUHMMAJIBHOTO 0053aTeIbHOIO YPOBHS, a JOMOJHUTEIbHAsS
qacTb- 0oJiee CIIOKHBIC 3a/1aHUSI.

[Ipu BeIMONHEHUHU 3a1aHU 00s3aTENILHON YacTH TpedyeTcs MPeACTaBUTh X0 PEIICHHs U YKa3aTh
MOJTy4YEHHBIH OTBET.
[Ipu BBINIOJIHEHUU 3aJaHHI JOTIOJTHUTEILHON YacTH OMMCHIBAETCS XO/1 PEIICHUS U 1aeTCs OTBET.
[IpaBunbHOE BBIMOTHEHUE 3aJaHUI OIIECHUBAETCS OallsIaMu.
[IpaBunbHOE pelieHUe 000TO 3aJaHus 00s3aTeNbHON YacTu olleHMBaeTcs | Oamnom, MpaBUIIbHOE
BBITIOJTHEHUE KaXJOTO 3aJaHus JOMOJHUTENBbHON YacTH — TpeMs Oamnamu. bammel ykasbiBaroTcs B
CKOOKaxX OKOJIO HOMepa 3a/IaHus.
Ecnu npuBoIMTCS HEBEPHBII OTBET WM OTBET OTCYTCTBYET, cTaBuTcs () Oaios.
banbl, momgydeHHbIe 3a BCE BBIMOJTHEHHBIE 3a/IaHUS CYMMHPYIOTCSL.
[TocTapaiiTech BBIIOJHUTEH KaK MOKHO OO0JIbIIIE 331aHUN U HAOpaTh KaKk MOKHO OoJibliie 0aioB.
Ilepeo Hauanom pabomwsl 6HUMAMENLHO U3YYUME KpUMEPULU OYEeHUBAHUS U 0Opamume 6HUMAHUe,
HauuHamv pabomy credyem ¢ 3a0aHuul obszamenvHou uyacmu. M monvko nocie mozo Kaxk 6bl
Habepeme HeoOXO0UMOe KOIUYeCmeo Oanio8 Oas YOO0B8IemMBOPUMENbHOU OYEHKU, Modceme
nepexooums K 3a0aHUsAM OONOTHUMENbHOLU Yacmu, 4modbl HO8bICUMb OYEHKY 00 Yemuvlpex uiu namu.
Kenaem ycnexo!
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49.
50.
51.
52.
53.
54.
55.
56.

S7.

58.
59.
60.

61.

62.

63.

64.
65.

66.
67.

68.

69.
70.

71.

Q0s3aTeILHAA YACTh

(1 6amn) Beruncnure 3nauenue Beipaxkenus: S - 83/0,008
(1 6amn) Haiiqute 3HaueHue cos a, eciu sina=0,5 na € (g ;1)

(1 6amn) Pemute ypaBHeHue: 43 ~>=42~11

(1 6anm) Haiigure 3nauenue Beipaxenus: log, 10 +log, 6 - log, 15

(1 6anm) Pemmre ypaBuenue: log;(2x — 7)=1

(1 6am1) Haitnure o6nacts onpeenenns GyHKunn y =v4x — 4

(1 6am1) Haitaure npousBoanyio (pyHKIHU B TOUKe y=2X°-3X, Xo= - 2.

(1 6amr) U3 ypHBI, KOTOPOH HAXOIATCS 5 OENBIX MIAPOB U 3 YEPHBIX MIapa, BRBIHUMAIOT OJIUH
map. Haiiaure BEpOATHOCTH TOTO, YTO IAP OKAXKETCS YEPHBIM.

(1 6amn) Haiiaute mpoMeXyTKu MOHOTOHHOCTH (DYHKIIUU Y = %x3+2x2-5x-6

(1 6amn) Pemute ypaBHeHue: 2sin x=1

(1 6amn) Pemmre ypaBHenue: Vx + 3=8

(1 6amm) Teno aBwKercs no 3akoHy S(t)=t>-3t2+2t. OnpenenuTe ero cKOpocTs Uepes 5 CeKyH
mocJie Havasa IBUKeHUs. PaccTossHue m3mepsieTcst B MeTpax.

(1 6amn) Haiiaure 60KOBYIO HOBEPXHOCTh MPSIMOM UETHIPEXYTOJIbHON MPU3MBbI, B OCHOBAaHUU
KOTOPOH JIEKHUT MPAMOYTOJIbHUK CO CTOPOHAMHU 3CM U 5CM, €CJIA BBICOTA MPU3MbI PaBHA
10cMm.

(1 6a/w1) Beruucnure uHTErpan | 01 (9x2-4x+1)dx.

(1 6amn) Haitnure muny otpeska AB, ecim A(5;-3;2), B(1;3;-10).

(1 6amn) BeimosHuTe AeiicTBHE Hal KOMILICKCHBIME ynciamu (3-2i) -(5+i).
|

5!
(1 6amr) Berumcnmure —.
31+4!

(1 6ann) Haitnure koopaunatel Bektopa AD, ecimu A(-2;3;1), D(0;12;5).

CrnopTuBHBIN Mara3uH MpoBOAUT akmuio:»JIro6as pyrdonka nmo nene 200 pyoueii. [Ipu
MOKYTKe IBYX (pyTOOJIOK - ckuika Ha BTOpyro 80%». CKOJIBKO MpUIETCs 3aIUIaTUTh 32
MOKYIIKY ABYX (yT00JI0K?

Jlis mokpacku 1 kB. M otoska Tpedyercs 200 r kpacku. Kpacka npogaércs B 6ankax mo 2
kr. Kakoe HanMeHblIIee KOJIMYECTBO OAHOK KPACKU HYXKHO JIJIs1 MOKPACKH MOTOJIKA TUIOIA/IBIO

64 xB. M?

JIOmMOJTHUTEJIbHAS YACTh.

(2 6amma) Pemmre ypaBHenue: 25*+4-5*-5=0

(2 6anna) Haiimure Touky Makcumyma GyHkuuu y =In(x + 9)-10x+8.
5x—3y+4z=11

(3 6bayuta) Pemmre cucteMy ypaBHeHHH: 12X — Y — 2Z = —6
3x—2y+z=2
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72. (3 6awna) Haitaure nnomans GUrypsl, orpaHudeHHo rpadgukaMu QYHKIHMIA: y = -X>+6, y-

2=0.
PaccMOTpeHO M COIrIacOBaHO UKIOBOM KOMUCCHEN Jx3amMeHanuOHHbIN buier Ne 3
€CTECTBEHHO-MATeMaTUYECKUX JUCIUILITUH JK3aMeH
[TpoToxoaNe «_» 20 r. |mo MaremaTuke
[Ipencenarens L[ K Kypc 1 cemectp 2

Hucmpykuyusa

Ha BbIMOTHEHHE MHCHMEHHOM SK3aMEHAIMOHHOW paboThl MO Marematuke jaercs 4
acTpoHOMUYeckux yaca(240 MUHYT).

DK3aMeHAIMOHHAs padoTa COCTOUT M3 2-X YacTei: 00s3aTeIbHOM U JIOTIOJTHUTEIHBHOM.
O06s13aTenbHas YacTh COACPXKUT 33JaHUS MHUHMMAJIbHOTO 0053aTeIbHOIO YPOBHS, a JOMOJHUTEIbHAs
4acTb- 00Jiee CIOKHBIC 3a/1aHusl.

[Ipu BeIMOTHEHUHU 3a1aHU 00s13aTENLHON YacTu TpeOyeTcs MpPeACTaBUTh X0 PEIICHHs U yKa3aTh
MOJTy4YEHHBIH OTBET.
[Ipu BBINIOJIHEHUU 3aJJaHHI JTOTIOJTHUTEILHON YacTH OMMCHIBAETCS XO/1 PEIICHUS U 1aeTCs OTBET.
[IpaBunbHOE BBINOHEHUE 3aJaHUI OIIECHUBAETCS OalljIaMu.
[IpaBunbHOE pelieHUe 000TO 3aJaHus 00s3aTeNbHON YacTu olleHMBaeTcs | Oamnom, MpaBUIIbHOE
BBITIOJIHEHUE KaXJIOTO 3aJaHus JOMOJHUTENBbHON YacTH — TpeMs Oamnamu. bammel ykasbiBaioTcs B
CKOOKaxX OKOJIO HOMepa 3a/IaHus.
Ecnu npuBoIMTCS HEBEPHBII OTBET WM OTBET OTCYTCTBYET, cTaBuTcs () Gaios.
banbl, momgydeHHbIe 3a BCE BBITMOJIHEHHBIE 3a/IaHUS CYMMHPYIOTCSL.
[TocTapaiiTech BBIIOJHUTEH KaK MOKHO OO0JIbIIIE 331aHUN U HAOpaTh KaKk MOKHO OoJibliie 0aioB.
Ilepeo nauanom pabomvl 6HUMAMENLHO U3YYUME KPUMEPUU OYEeHUBAHUS U 0Opamume 6HUMAHUe,
Hauunamos pabomy ciedyem ¢ 3a0aHutl odszamenvHou yacmu. M moavko nocie mo2o Kaxk 6vl
Habepeme HeoOXOO0UMOe KOIUYecCmeo Oanlo8 Oas YOO0B8IemMBOPUMENbHOU OYEHKU, Modceme
nepexooums K 3a0aHUsAM OONOJIHUMENbHOU YACMU, YMOoObl NOBbICUMb OYEHKY 00 Yemblpex Uil Namu.
Kenaem ycnexos!

00s3aTeILHAA YACTD
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10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24,

(1 6amn) Beruuciute 3HaueHue Brpakennus: 2:6° - 6:0,0412
o . 3
(1 6amn) Hailigute 3HaueHue cos a, eciu sin@=-0,6 n a € (77: ; 2T)

(1 6amn) Pemmre ypaBHenue: 23~ 1=22v7

(1 6amn) Haliqure 3HaueHue Beipakenus: logg 12 -6logg 1 + logg 3

(1 6anm) Pemmure ypaBuenue: Ig (2x + 5)=2

(1 6amn) Haitaure 06macTs onpeenenust GyHKuun y =v2x + 5

(1 6am) Haitaure npousBoanyto GpyHKIUN B Touke y=4x2-5X, Xo= 2.

(1 6amn) B morepee u3z 1000 6mneroB umerotcst 200 BIMTphIIIHbIX. BeiHMMaroT Hayrazg 1
6unet. Yemy paBHa BEpOSITHOCTb TOTO, UTO OUJIET OKAXKETCS BHIUTPBILIHBIN?

(1 6amn) HaitauTe mpoMexkyTKd MOHOTOHHOCTH (DyHKIHH y =—2X7% + l3x3+3x+5

(1 6amn) Pemmre ypaBaenue: 2sin x=v/3

(1 6amm1) Pemmre ypaBrenue: Vx + 12=7

(1 6amm) Teno aBKeTcs no 3akoHy S(t)=2t>-t2+4t. OnpenenuTe ero ckopocTs uepes 8
CEeKyH]I ITOCIIe Havyalla IBIKEeHH. PaccTosiHIe n3MepsieTcs B MeTpax.

(1 6amn) Haiiaure 60KOBYIO OBEPXHOCTh MPSIMOM UYETHIPEXYTOJIbHON MPU3MBbI, B OCHOBAaHUU
KOTOPOM JIEXKUT NPSIMOYTOJIBHUK CO CTOPOHAMU 2CM M 7CM, €CJIM BBICOTA IIPU3MBI PaBHA 8CM.
(1 6a/w1) Beruucnure uHTErpan | 02(6x2+2x-5)dx.

(1 6amm) Haiigure nmuny otpeska AB, ecmu A(4;5;-1), B(1;5;3).

(1 6anm) BeimonHuTe IeiicTBHE Hal KOMITICKCHBIME grciaamu (6+21) +(5+3i).

6!-5!

(1 6amm) Beramcnure T

(1 6amn) Haitnure koopaunatel Bektopa AC, eciu A(1;-3;2), C(3;6;-1).

CpenHuil Bec MaJIbYMKOB TOTO )K€ Bo3pacTta, uto u Touis, paBen 42 kr. Bec Tosu cocrasiser
125% ot cpennero Beca. Ckosbko BecuT Touist?

Temnoxon paccuntan Ha 750 maccaxkupoB U 25 wieHoB koMaH bl Kaxas crnacatenbHas
LIJTFOIIKA MOKeT BMecTUTh 70 yenoBek. Kakoe HauMeHbIIIee YUCIIO IIUTIONOK JTO0KHO OBITH Ha
TEIUIOXO/IE, YTOOBI B CIy4ae HEOOXOAUMOCTH B HUX MOXHO OBLJIO Pa3MECTHTh BCEX
MacCaKUPOB U BCEX YJICHOB KOMaH/IbI?

JIOnOJIHUTEIbHAS YACTh.
(3 6anna) Pemure ypaBHenwue: 4*-7-2%+6=0

(3 6anna) Haiigure Touky Mmakcumyma pyHkuu y =2x — In(x + 5)+3.

2x—y—2z=6
(3 6amma) Pemmre cucreMy ypaBHenui: § 3x —y + 2z =5
4x —2y—5z=9

(3 6a1a) Haitute miomans GUrypsl, orpaHudeHHol rpadgukamu Gpynkimii: y = -x>+4, y-

1=0.
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PaccMOTpeHO M COIrIacoBaHO HUKIOBOM KOMUCCHEN Jx3amMeHanUOHHbIN buier Ne 4
€CTECTBEHHO-MATeMaTUYECKUX JUCIUILIIUH JK3aMeH
[TpoToxoaNe «_» 20 r. |mo MaremaTuke
[Ipencenarens I K Kypc 1 cemectp 2
Hucmpykuyusa

Ha BbIOJIHEHWE TNHCBMEHHOW SK3aMCHAIIMOHHOW pPabOThl MO MareMaTuke jaercs 4
acTpoHOMUYeckux yaca(240 MUHYT).

DK3aMeHAIMOHHAs paboTa COCTOUT M3 2-X YacTei: 00s3aTeIbHOM U JIOTIOJTHUTEIIHLHOM.
OO0s13aTeNIbHAs YacTh COACPXKHUT 3aJaHUS MHUHHUMAIBHOTO 0053aTEJIbHOTO YPOBHS, a JOIOJHUTEIbHAS
yacTh- 00J1ee CI0KHBIE 3aaHus.

[Tpu BBIOSHEHHUU 3aJlaHKI 00SM3aTEILHON YacTH TPeOyeTCsl MPEACTaBUTh XOJI PEIICHHUS U yKa3aTh
MOJIyYCHHBIH OTBET.

[Ipu BBIOJIHEHUH 3aJaHHI JOMIOJTHUTEILHOM YacTH OMMCHIBACTCS XOJ1 PEIICHUS U IACTCS OTBET.
[IpaBuibHOE BBIMOJHEHNE 33 JaHUI OIICHUBACTCS OalljIaMu.

[IpaBunbHOE pelieHre JI000ro 3agaHus 00s3aTeIbHOM YacTH OleHHMBaeTcs 1 OaioMm, MpaBHIbHOE
BBITIOJTHEHUE KAXKJIOTO 3aJaHus JOTOJHUTEIBHOW 4YacTH — Tpemsi Oamamu. bamibl ykasbIBaroTcs B
CKOOKaxX OKOJIO HOMepa 3a/IaHus.

Ecnu npuBOoIMTCS HEBEPHBI OTBET WM OTBET OTCYTCTBYET, cTaBuTcs () Oaiios.

banniel, momy4yeHHbIE 3a BCE BBIMOTHEHHBIE 33/1aHUSI CYMMHPYIOTCSL.

[TocTapaiiTech BBIIOJHUTEH KaK MOKHO OO0JIbIIIE 331aHUN U HAOpaTh KaKk MOKHO OoJibliie 0aioB.

Ilepeo nauanom pabomvl 6HUMAMENLHO U3YYUME KpUMepuu OYeHUBAHUs U obpamume GHUMAHUE,
HauuHamv pabomy ciedyem ¢ 3a0anuti obsazamenvhol yacmu. M moavko nocie mozo Kax 6wl Habepeme
HeobXo0uMoe KOIuwecmsao 6auioe 0is y0081emsopumenbHol OYeHKU, Moxcene nepexooums K 3a0aHusm
OONOJHUMENbHOU YACU, YMOObl NOBLICUMb OYEHK)Y 00 Yemblpex Uil Namu.

Kenaem ycnexos!
Oo0s13aTeAbHAS YACTD
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10.
11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.

23.

24,

(1 6amn) BeluuciuTe 3HaUeHHE BhIpakeHus: -15:0,16Y2 +21
o . 3
(1 6amn) Haiigute 3HaueHue cos a, eciu sin@=-0,8 na € (77: ; 2T)

(1 6amn) Pemure ypasuenue: 32¥+4=3*+1

(1 6ayun) Haiiaure 3Hauenue Beipakenus: 198 + 1g125 - 9lgl

(1 6amn) Pemure ypaBHenue: log,(3x — 1)=4

(1 6am1) Haitnure o6nacts onpeenenus GyHKuun y =v3x + 6

(1 6am1) Haitaure npousBoauyio (pyHKIHU B TOUKe y=xX°-4x+3; Xo= -1.

(1 6amr) U3 ypHBI, B KOTOPOH HaXOAUTCS 5 OEIBIX IMIAPOB M 3 YEPHBIX I1apa, BRIHUMAIOT OJNH
map. Haiitu BEpOATHOCTB TOTO, UTO AP OKAXKETCS YEPHBIM.

(1 6amwn) HaiiauTe mpoMexyTKu MOHOTOHHOCTH (QYHKIUH Y =2x2 — l3x3-3x-4

(1 6amn) Pemmure ypaBHeHue: 7sin x=7

(1 6amn) Perure ypaBuenue: Vx + 5=6

(1 6amm) Teno aBwKercs no 3akoHy S(t)=3t3-t2+2t. OnpenenuTe ero cKOpocTs Uepes SceKyHN
rocJie Havaja JBWKeHus. PaccrosiHue uzmepsiercst B MeTpax.

(1 6amn) Haiiaure 60KOBYIO OBEPXHOCTh MPSIMOM UYETHIPEXYTOJIbHON MPU3MBbI, B OCHOBAaHUU
KOTOPOM JIEXKUT NPSIMOYTOJIBHUK CO CTOPOHAMU 3CM M 4CM, €CJIM BBICOTA IPU3MBI PaBHA
15cm.

(1 6a/w1) Beruucnure uHTErpan | 03(3x2+4x-l)dx.

(1 6amr) Haiigure nmuny otpeska AB, ecmn A(5;-1;9), B(1;2;9).

(1 6anm) BeimonHuTe IeiicTBHE Hal KOMITIEKCHBIME drciaamu (3+51) +(7-2i).

7145!
(1 6amr) Beramcnure 0

(1 6amr) Haiigure koopaunatel BekTopa AB, ecii A(2;0;1), B(7;3;4).

Kiyonuka crout 180py0sieii 3a kuimorpamm, a kiitokBa — 250 py0sieit 3a kutorpamm. Ha
CKOJIBKO MPOIIEHTOB KIIYOHHKA JICHIEBIIE KIIIOKBbI?

[Toe3n ormpasuiics u3z Cankt-IlerepOypra B 23 yaca 50 MUHYT (BpeMs MOCKOBCKOE) U
puobL1 B MockBy B 7 4acoB 50 MUHYT clieAyronux cyTok. CKOJIbKO 4acoB MOE3/1 HAXOIHIIICS
B IyTH?

JIOmMOJTHUTEIbHAS YACTh.

(3 6anna) Pemure ypaBHenwue: 9*-8-3*+7=0

(3 6anna) Haiigure Touky Mmakcumyma GyHKuM y =2x — In(x + 4)+2.

x—2y+3z=6
(3 6amna) Pemmte cucremy ypaBHenwid: §2x + 3y — 4z = 20
3x—2y—5z=6

(3 6ai1a) Haitiute miomans GUrypsl, orpaHudeHHol rpadgukamu Gpynkiumii: y = -x>+4, y=3.
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