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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«MaremaTtuka OO/

Pazpaborunku: Kapbaunnckas H.b., Jlebenena E.C., Uepnero M.M., Pomantok T./].,

Kyssrukosa H.B.

Hean

H3YyYCHUA
AUCHHUIIIMHBI

dopmupoBaHKe PEICTABICHUH O MAaTEMaTHKE KaK YHUBEPCATBHOM SI3bIKE
HAayKH, CPEJCTBE MOICITUPOBAHMS SIBICHUI U MPOIECCOB, 00 UAEAX U Me-
TOJaX MaTEeMaTHKH; Pa3BUTHE JOTMYECKOTO MBIIUICHUS, IPOCTPAHCTBEH-
HOT'O BOOOPaKEHHSI 1 AITOPUTMUYECKOM KyJIbTYpBl; OBJIAJCHUE MaTeMaTH-
YEeCKUMH 3HAHUSAMH U YMEHHSIMH, HEOOXOJUMBIMH UIs TIOJTy4eHus: oOpa-
30BaHMs B 00J1aCTAX, HE TPEOYIOUINX YriyOIEHHOW MaTeMaTHYECKOM MO/~
TOTOBKH; BOCITUTAHUE CTPEMIICHUSI K apI'yMEHTAIMH CBOMX BBICKAa3bIBAaHUI
IIPU UCCIICAOBAHUH PA3IMYHBIX SBJICHUH NEHCTBUTEILHOCTH, a TAKXKE BBI-
NOJHEHUH Y4eOHBIX M OyAyIX npodecCHOHANBHBIX ASHCTBHH.

Mecto
JTUCIHUIIINHBI

B CTPYKTYype
oo

SIBnsierca 00s13aTeNBbHON YacThiO 0011€00pa30BaTEILHOTO HUKIa 00pa3o-
BaTeNbHOU mporpammbl B cooTBeTcTBUUM ¢ @I'OC mo crnenuaibHOCTH
40.02.04 FOpucnpynenuus (0a3oBasi HOJIrOTOBKA)

KomMmnerennum,
(popmupyemsbie
B pe3yJibTare
0CBOEHHUSI
JUCHUIINHBI

OK 01 Bwi6upats criocoObl pemeHus 3a1a4 mpohecCHOHATTbHON AEATENb-
HOCTU MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 Mcnons30BaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHATN3a U HHTEP-
nperauuy HHPopMaIuu, 1 HHHOPMALMOHHBIE TEXHOJIOTUU JIsI BBITO-
HEHHS 3371249 IPOPECCHOHATBHON e TETLHOCTH

OK 03 IlnanupoBaTh U pearn30BbIBaTH COOCTBEHHOE MPOodeccuoHAIbHOE
Y IMYHOCTHOE Pa3BUTHE, IPEANPUHUMATENBCKYIO 1€ATEIbHOCTh B IIPO-
deccronanbHOU cepe, UCIOIB30BaTh 3HAHUS 110 MPABOBOM U (hHMHAH-
COBOM I'PaMOTHOCTH B Pa3JIMYHbBIX KU3HEHHBIX CUTYaIUsIX

OK 04 DddexTrBHO B3aUMOACHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KO-
MaH/e

OK 05. OcymiecTBasaTh YCTHYIO U IHCBMEHHYI0 KOMMYHHUKAIIUIO Ha TOCY-
JapCTBEHHOM s13bike Poccuiickoit denepannu ¢ yuéToM 0coOeHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTa

OK 06 IIposBasATh rpa’kJaHCKO-NAaTPUOTUUYECKYIO TTO3HUIIMIO, JEMOHCTPHU-
pOBaTh OCO3HAHHOE MOBEJCHUE HA OCHOBE TPAJAULIMOHHBIX O0IIeYesno-
BEUYECKUX LIEHHOCTEHN, B TOM YHCJIE C YUETOM rapMOHHU3ALNN MEKHAIU-
OHAJIBHBIX U MEXPEIUTHO3HBIX OTHOLIECHUH, IPUMEHSTH CTAHIapThI aH-
TUKOPPYNLIMOHHOTO TTOBEIECHUS

OK 07 ConeiicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpefibl, pecypcocOepe-
JKEHUIO, IPUMEHTh 3HaHUS 00 M3MEHEHUHU KJIMMara, MPUHIMIbI Oe-
PEKIMBOTIO MPOHU3BOJCTBA, F(P(HEKTUBHO JEHCTBOBATh B Upe3BbIYAN-
HBIX CUTYaIUsIX

Conepxanue
JUCHUIIIMHbI

Paszpnen 1. PazBuTHe NOHATHSA 0 YHCIIe.

Tema 1.1. OCHOBHBIE NOHATHUS TEOPUH MHOXKECTB.

Tema 1.2. HatypanbHble, Lieqble U pallHOHAIbHBIE YUCIIA.
Tema 1.3. JleiicTBUTEIbHBIC YHCIIA.

Tema 1.4. KomruiekcHbIe uncna.

Pa3nes 2. ®yHkuuu, UX CBOMCTBA M rpadguKu.

Tema 2.1. ®ynkunuu. OCHOBHbBIE TOHATHUS.

Tema 2.2. CBoiicTBa GyHKIMH U UX TPAdUKH.




Tema 2.3. VccnenoBanue GyHKITUH.

Paszgen 3. Kopuu, cTenedu u jorapu¢maol.

Tema 3.1. CteneHp ¢ HaTypaibHBIM [10KA3aTEIEM, KOPEHb HAaTypaJIbHON
CTEIIEHH.

Tema 3.2. Ctenenb ¢ pallMOHAIBHBIM U JEHCTBUTEIBHBIM IOKA3aTEIEM.
WppaunoHanbHble ypaBHEHUS.

Tema 3.3. Jlorapudmsl 1 ux cBOICTBA.

Tema 3.4. [lokazarensHas QyHkIus, €€ cBoiicTBa U rpaduk. Jlorapudmmye-
cKas (PyHKIHS, €€ CBOMCTBA U TPpadIK.

Tema 3.5. [lokazaTenbHble ypaBHEHHS! U HEPABEHCTBA.

Tema 3.6. Jlorapudmudeckne ypaBHEHUsI 1 HEPABEHCTBA.

Paszgea 4. [IpsiMble 1 JIOCKOCTH B IPOCTPAHCTBE.

Tema 4.1. BzanMHOe pacnoyioxeHne NpsIMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

Tema 4.2. [lapauiebHOCTh TPSIMBIX U TIJIOCKOCTEN B IPOCTPAHCTRBE.

Tema 4.3. IlepneHAUKYISIPHOCT NPSIMOM U IVIOCKOCTH. YTOJI MEXY Npsi-
MOM U IJIOCKOCTBIO. PaccTosiHMe OT TOUKH /10 MJIOCKOCTH.

Tema 4.4 Yroa Mexy TiockocTaMu. [lepreHIuKyaspHOCTh MIOCKOCTEH.

Tema 4.5 Pemenue 3anau.

Pa3nen 5. MHOTOrpaHHUKH.

Tema 5.1. MuororpanHuku. OCHOBHBIE ITOHATHUS.

Tema 5.2. [Ipuzma.

Tema 5.3. [lupamuna.

Tema 5.4. [IpaBusibHbIE MHOTOI'PAaHHUKH.

Tema 5.5. Pemienue 3ana4 no pasaeny «MHOrOrpaHHHKY.

Pa3zgen 6. Tesia v NOBEPXHOCTH BpalleHUS].

Tema 6.1. Lununap.

Tema 6.2. Konyc.

Tema 6.3. lllap u chepa.

Pa3nes 7. KoopanHaThl M BEKTOPBI.

Tema 7.1. JlexapToBa crucTeMa KOOPAUHAT B TPOCTPAHCTBE.

Tema 7.2. BekTopbl B IPOCTPaHCTBE.

Tema 7.3 Pemenue 3anau.

Pa3nes 8. OcHOBBI TPHIOHOMETPHH.

Tema 8.1. Paguannas mepa yria. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
qucia.

Tema 8.2. OcHoBHbBIE POPMYJIIBI TPUTOHOMETPHH.

Tema 8.3. Tpuronomerpuueckue GyHKINH.

Tema 8.4. Pemienne npocTeiinx TPUroHOMETPUUECKUX YpaBHEHUI.

Pasznen 9. Hauana MmaTeMaTH4ecKoro anajimsa.

Tema 9.1. IIpousBoanHast GyHKIUH.

Tema 9.2. [Tpon3BoHbIE NIEeMEHTApHBIX GYHKUIUI U TpaBuiia 1uddepeH-
LUPOBAHUS.

Tema 9.3. IIpumeHeHre MPOU3BOIHON K UCCIEIOBAHUIO (DYHKIIUH.

Kourpoabnas padora Ne 2.

Tema 9.4. PemieHnne 3aa4 NpUKIIaHON HAIIPaBIEHHOCTH.

Tema 9.5. IlepBooOpa3zHas GyHKIIHH.

Tema 9.6. [Ipunoxkenus onpenenéHHOro NHTErpaa.

Paszpnen 10. DneMeHTHI KOMOMHATOPUKH.

Tema 10.1. OcHOBHBIE TOHATUS KOMOMHATOPUKHU.

Tema 10.2. Pemienne 3anau.

Pa3nes 11. DneMeHTBI TEOPHM BEPOSITHOCTEH M MAaTEeMATHYECKOM CTa-
THCTHKH.




Tema 11.1. OcHOBHBIE OHATHS U TEOPEMBI TEOPUU BEPOSTHOCTEM.

Tema 11.2. D1eMeHTBI MATEMaTHYECKON CTATUCTUKH.

Tema 11.3. Pemienue 3anau.

Pazgen 12. YpaBHeHNsi 1 HEPaBeHCTBA.

Tema 12.1. PaBHOCMIBHOCTE ypaBHEHUN. OCHOBHBIE MPUEMBI PELLICHUS
ypaBHEHUH.

Tema 12.2. Cuctembl 1 COBOKYITHOCTH YPAaBHEHH.

Tema 12.3. Pemenue 3am1a4y no TeMe.

Tema 12.4. PaBHOCHIBHOCTD HEpaBEHCTB. OCHOBHBIE MPUEMBI PEILICHUS
HEPaBEHCTB.

Pasnen 13. UToroBoe noBTopeHue.

Tema 13.1. MToroBoe noBTOpEHMUE.

Oomas OO6mmas Tpy10€MKOCTh TUCIIUTUTHHBI COCTaBIseT 4,6 3auéTHbIx equamil 164
TPYA0EMKOCTD yaca

AUCHMILINHBI

®opma HuddepenunpoBannblii 3a4€T — 1 cemectp

NMPOMEKYTOUHOH | DK3aMeH — 2 ceMecTp

arrecranmuu




1. Hesn u niianHupyemble pe3yJabTaThl U3yUYeHUS TUCHHNIHHbI

Hesbio H3yyeHust AMCHUILINHBI ABJsETCS (POPMUPOBAHME MIPEICTABICHUNA O MaTeMaTHKe
KaK YHHBEPCAJIbHOM SI3bIKE HAYKH, CPEICTBE MOJICITUPOBAHMS SBJICHHUH U IPOIIECCOB, 00 UICSIX U
METO/aX MaTeMaTHKH; Pa3BUTHE JIOTUYECKOT0 MBIIIICHHS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS U
QITOPUTMUYECKOHN KYJIbTYphI; OBJIaJJCHHNE MAaTEMAaTHUYECKUMHU 3HAHUAMU M YMEHUSAMH, HEOOXOIH-
MBIMH JJI51 TIOJTY4€HUs1 00pa30BaHMs B 00JIACTSIX, HE TPEOYIOMX yri1yOaEHHOM MaTeMaTn4ecKoi
IIOATOTOBKH; BOCIIUTAHUE CTPEMIICHHS K apI'yMEHTallMU CBOUX BBICKA3bIBAHUM IIPU UCCIICOBAaHUU
pas3INYHbIX ABJICHUN AEHCTBUTEIBHOCTH, & TAK)XKE BBINOJIHEHUH Y4eOHBIX U OyAyImUX npodeccu-
OHAJIBHBIX JICHCTBHIA, IPHOOPETEHNE CTYJCHTAMU HEOOXOAUMBIX 3HAHUH, YMEHUI U HaBBIKOB JIJIS
o0ecreyeHus JTMYHON OE€30I1aCHOCTH B ITOBCEJHEBHOM JKU3HU M (JOPMHUPOBAHUS MpaBuil Ge3o1ac-
HOTO NOBEJICHUA B cepe MpoPecCHOHATBHON U COIUATEHO-OBITOBOM AEATETHHOCTH.

B coBokynnoctu ¢ apyrumu aucuuiumnamu OOIT nucuunnmnnaa obecneunBaer Gpopmupo-
BaHUE CIICAYIOINX KOMIIETEHIIU:

Tabnuya 1
Ne Ko
/11 KOMHCTEZEIHIII/II/I Haspanme
1. OK 01 Bo16upath ciocoObl pemieHns 3a1ad npopeccuoHanbHON NesSTeNIbHOCTH
MPUMEHHUTEIHLHO K Pa3JIMYHbIM KOHTEKCTaM
2. OK 02 Hcnonb30BaTh COBpEMEHHBIE CPEACTBA NTOMCKA, AHAIM3A U UHTEPIIpETa-

Ui “HGOPMAIHK, U UHOOPMAMOHHBIE TEXHOJIOTHH ISl BBIMOJHEHHUS
3a51a4 MpodeCcCHOHATBHON IeATETbHOCTH

3. OK 03 [TmaHupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOGECCHOHATLHOE U JTNY-
HOCTHOE pa3BUTHE, TPEATIPHHUMATEIHCKYIO ICATEIBHOCTD B PO ECCHo-
HaAJIBHOH cdepe, UCTIONB30BATh 3HAHKS 10 (MHAHCOBOH TPaMOTHOCTH B
PAa3JIMYHBIX ) KXU3HCHHBIX CUTYAllUAX

4. OK 04 D¢ dhexkTnBHO B3aMMOICHCTBOBATh M Pa0OTaTh B KOJUICKTUBE M KOMaHJIe
OK 05 Ocy1ecTBIATh YCTHYIO U TUCBbMEHHYIO KOMMYHHMKAIMIO HA rocyaap-
CTBEHHOM s13bIke Poccuiickoit denepanun ¢ ya€éToM 0COOCHHOCTEHN CO-
LUAJBHOIO U KYJIBTYPHOIO KOHTEKCTA

6. OK 06 [IposBRATE TpaXkAaHCKO-IATPHUOTUYECKYIO MTO3UIIHIO, TEMOHCTPUPOBATH
OCO3HaHHOE MOBEIEHNE Ha OCHOBE TPAJIMIIMOHHBIX OOIIEUEIOBEUECKUX
LIEHHOCTEMN, B TOM YHUCJIE C YUETOM rapMOHHU3AIMHA MEXHAIIMOHAIbHBIX U
MEXPEIUTHO3HbBIX OTHOIIEHUH, TIPUMEHATh CTaHAApPThl aHTUKOPPYILU-
OHHOTI'O IIOBEJICHUS

7. OK 07 CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH cpefbl, pecypcocdepexe-
HUIO, IPUMEHATH 3HaHUS 00 U3MEHEHUU KIIMMaTa, IPUHIUIBI OepeKiu-
BOT'O MPOU3BOJCTBA, 3P(HEKTUBHO JEHCTBOBATh B UpE3BBIYAWHBIX CUTYa-
LUSAX

8 ITP 1 ChopMupoBaHHOCTH MPEJICTABICHUH 0 MaTeMaTHKe KaK YaCTH MUPOBOH
KYJIbTYPbl U MECTE€ MATEMATUKH B COBPEMEHHON LIMBHIIN3AIIUU, CTIOCO0aX
OINMCAHUS SBJIEHUI peaJbHOIO0 MUPAa HA MATEMATUYECKOM SI3BIKE.

9. ITP 2 CpopMHUpOBAaHHOCTH MPEACTABICHUA O MaTEeMAaTUYECKHUX MOHATUIX Kak
BAKHEHIINX MaTEMATUYECKUX MOJEISAX, MO3BOJISIIOIIMX OIUCHIBaTh U
M3y4aTh pa3Hble MPOLECCH U SBJICHMS; TOHUMAaHNE BO3MOXHOCTH aKCH-
OMAaTHUYECKOr0 IMOCTPOEHHUS] MATEMAaTUYECKUX TEOPUH.

10. IP 3 Bnagenune meTogamu 10Ka3aTeNnbCTB U AITOPUTMAMHU PELIEHMS], YMEHHE
WX MPUMEHSTh, TPOBOAUTH J0KA3aTeNbHbIE PACCYKJIEHUS B X0/l pelie-
HUs 3a]1a4.

o




Ne Ko
A HasBanue
/0 | KOMIIETEHIIUU
11. ITP 4 Bilanenue cranapTHeIMM IpYEMaMy IIPOBENCHMS TOKIECTBEHHBIX IIpe-

00pa30BaHUIl YMCIOBBIX, PALMOHAIBHBIX, HUpPpAlMOHAIBHBIX, IOKa3a-
TEJIbHBIX, CTEIICHHBIX, JIOTApU(MUUIECKUX, TPUTOHOMETPUYECKIX BbIpa-
KEHUH U PELIeHUs pallMOHAJbHBIX, [TOKA3aTEIbHbIX, CTEIIEHHBIX, JIOTa-
PUPMHUECKUX YPAaBHEHUH U HEPABEHCTB, UX CHUCTEM, TPUTOHOMETpHYE-
CKUX U MPPALMOHAIbHBIX YPABHEHUH.

12. ITP 5 ChopMupoBaHHOCTH IPEACTABICHUI 00 OCHOBHBIX IMOHATUSAX MaTeMaTH-
YEeCKOI'o aHaJlu3a U UX CBOMCTBAX, yMEHHE XapaKT€pPH30BATh [TOBEJICHHE
(GyHKIMH, UCTIOIB30BATH MOJYYCHHbBIE 3HAHUS JJIS1 OMMCAHUS U aHAIIN3a
peabHbIX 3aBUCUMOCTEH.

13. I1IP 6 Bitanenne OCHOBHBIMHU IIOHATUSAMH O IUIOCKMX U IIPOCTPAHCTBEHHBIX I'€0-
METPUYECKUX (PUIypax, UX OCHOBHBIX CBOMICTBax; c(hOPMUPOBAHHOCTH
YMEHUS Pacro3HaBaTh reOMETpUIecKre (PUTYphI Ha YepTekax, MOJCIIX
U B pealbHOM MHpE; IPUMEHEHUE U3yYEHHBIX CBOMCTB F€OMETPHUECKUX
¢buryp u popMyn I perieHuss TEOMETPHUSCKUX 3a7ad U 3aj1ad ¢ Mpak-
THYECKUM COEPIKaHUEM.

14. P 7 CdopmupoBaHHOCTH MPEACTABICHUI O IpoLeccax U SIBICHUSIX, UMEIO-
IIMX BEPOSATHOCTHBIIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pe-
QIbHOM MHpE, OCHOBHBIX MOHATHUSAX 3JEMEHTAPHOW TEOPUU BEPOSTHO-
CTel; yMEHUI HAaXOAUTh U OLIEHUBATh BEPOATHOCTU HACTYIIJICHUS COObI-
TUN B MPOCTEHIINX MPAKTUYECKUX CUTYaIUSIX U OCHOBHbBIE XapaKTepH-
CTHUKH CITy4alHbIX BEJIUYHMH.

15. [P 8 Brnanenue HaBbIKaMU MCIIOJIB30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPO-
IpaMM IIpH peleHUH 3a1au.

[Inanupyemble pe3ynbTaTbl OCBOCHUS JIUCLUUIUIMHBI B YAaCTH Ka)K10M KOMIIETEHIMHU YKa-
3aHbl B KapTax Komnerenuuii no OOIL.

B paMkax AMCHUIUIMHBI OCYILECTBISETCA BOCIMTATeNIbHAs paboTa, IpeayCMOTpEHHAas pa-
Ooueil mporpaMMoi BOCIIMTAaHUS, KaJeHIapHbIM IUIaHOM BOCIIUTATEIbHON pabOTHI.

2. Mecto aucuuminnsl B ctpykrype OOII
VYyebnas nucnurnuna «Marematuka OO/]» sBisieTcst 00s13aTenbHON YacThio 00111e00pa-
30BaTeNILHOrO IMKJIA 00pa3oBaTesibHOM mporpaMMel B cooTBeTcTBUU ¢ PI'OC crenuanbHOCTH

40.02.04 FOpucnpynenuus (6a30Basi MOJrOTOBKA).

3. O0bem AMCUMIIMHBI M BUABI YU4eOHOIi padoThI

Tabnuya 2.1
OuHas popma 0b6yuenus
Tpyno€mkocTs
Buzsl yaeOHOM paboThI 3ay. ITo cemecTpam
. Jac. 1 2
OO6u1ast TpPyA0EMKOCTh AUCHUILIMHBI IO Y4eOHOMY IIJIaHY 4,6 164 72 92
KonrtaktHas pabora - 156 68 88
CamocrodTrenbHas paboTa 1Moja KOHTPOJEM MpernojaBaTers, i 8 4 4
HUPC
dopma TPOMEKYTOUHOU ATTECTALUU
JuddepeHunpoBaHHbIN 3a4ET - - 2 -
OK3aMeH




4. Conep:kaHue QU CHUATIINHbBI
4.1. TekcT padoueil nporpamMmsbl 1o TeM
Pa3gen 1. PazBurue NOHATHSA O YK CJIE

Tema 1.1. OcHOBHBbIE IOHATHUS TEOPUH MHOKECTB.

OcHOBHBIE ONEpalui HaJl MHOXECTBaMU (00bEIMHEHUE, MTePECEUCHHE, IONOJIHEHHE, Pa3-
HOCTb). [loHSTHS yHUBEpCATBbHOTO M MYCTOTO MHOXECTBA. 3aMKHYTOCTh MHOKECTBAa OTHOCH-
TEJIbHO OIEpaLHil.

Tema 1.2. HaTypaJibHble, eJible H PAHOHATbHBIE YUCJIA.

Hcropust pa3BuTHs NOHATHA YKciaa. MHOXKECTBA HATYPAIBHBIX, LIEJIBIX M PAIlMOHAIBHBIX YH-
cell. Apudmernueckue NeHCTBHS ¢ 0OBIKHOBEHHBIMU Ipo0siMu. [lepeBo/; 0OBIKHOBEHHBIX Ipobeit
B KOHEYHBIE JICCATUYHBIC, 0ECKOHEYHBIE IEPHOANYECKUE IPOOH U HA00OPOT.

Tema 1.3. JlelicTBUTEIbHbIE YHCJIA.

[Tonstie uppammoHanbsHoro yrcia. [loHsTHE NEHCTBUTENBHOTO YuCiia. ApUpMETHIECKHEe
JeicTBUS C NeicTBUTENbHBIMU unciaamu. [IpaBuia okpyrienus uucen. [TonsTiue npubnnxeHHON
BEJTMYMHBI, a0COJIFOTHOM U OTHOCUTEIIbHON MOTPEITHOCTH.

Tema 1.4. KomnmiexkcHbIe YHCIA.
MHO0XECTBO KOMILIEKCHBIX Yucel. ApupMeTHUECKHE TEHCTBUS C KOMIUICKCHBIMH YHCIIAMH.
PGIHeHI/Ie ypaBHeHI/Iﬁ Ha MHOXXCCTBC KOMIIJICKCHBIX YHUCCII.

Paznea 2. ®ynknum, ux cBoiicTBa ¥ rpauKu

Tema 2.1. ®ynkunu. OcHOBHbIE TOHSITHS.

[Tonstue pynkuuu. Criocoos! 3aanus yHkun. I'padpuk pynkiumn. O0nacts onpeaeneHus
Y MHOX€ECTBO 3HaueHui pyHkunu. Komnosunus pyHkuit 1 B3aumoodpaTtHbie GyHKIMU. OCHOB-
HbI€ 3JIEMEHTapHble QYHKIMU U UX TPpa(UKH.

Tema 2.2. CpoiicTBa GyHKIHUH U UX rpadpukm.

OcHoBHbIE CBOMCTBA (PYHKIINI: MOHOTOHHOCTh, YETHOCTb, IEPUOANYHOCTD. [loHsITHE O HY-
JIX (PYHKIIMM U TPOMEXYTKaX €€ 3HAKOMOCTOSHCTBA, CTAI[MOHAPHBIX U KPUTUYECKUX TOUKAX, TOU-
Kax 3KCTpEMyMa U dKCTpEMyMax, IPOMEXKYTKaX BBITYKIOCTH U TOUKAX repernda, HanbosbIeM U
HAauMEHBILIEM 3HAYEHUSX, BEPTUKAIBHBIX U TOPU30HTAIBHBIX ACHMIITOTAX.

Tema 2.3. UccaenoBanne GpyHKIHIA.
Pemenue 3a1au Ha uccnenoBanue GyHKIUN, 3aJIaHHBIX TPadUUECKU U aHATUTHIECKHU.

Paspnen 3. Kopuu, crenenu v jgorapugmsl

Tema 3.1. CTeneHb ¢ HATYPAJbHBIM MOKA3aTe1eM, KOPEHb HATYPAJIbHON CTENEeHH.

Kopuu u crenenn. CreneHs ynciia ¢ HaTypalbHbIM IT0Ka3arenaeM. CBOICTBa CTENIEHU C HATY-
payibHBIM nokaszareneM. KopHu HaTypanbHOM cTeneHu U ux cBoiicTBa. [IpeobpazoBanue Beipake-
HUU, COEPKAIIUX CTEIIEHU U KOPHHU.

Tema 3.2. CTeneHb ¢ pallMOHAJBLHBIM U el CTBUTEIbHBIM NOKa3aTesieM. UppannoHaabHbIe
YPaBHeHMSI.
CreneHb ¢ pallMOHAIBHBIM TOKa3aresaeM, €€ cBoiicTBa. IIpencraBienue o creneHu c Jeu-



10

CTBUTEILHBIM TOKa3ateseM. [IpeoOpazoBanne BhIpaKEHUM, COAEPIKAIINX CTEIIEHH U KOpHU. Oc-
HOBHBIE IIPUEMBI PEILICHNS UPPALUOHAIBHBIX YPABHECHUMH.

Tema 3.3. IlokazatenbHasi pyHKIMS, €€ CBOHicTBAa M rpaduk.

Onpeznenenue nokasareabHON QpyHKLMY, €€ cBoiicTBa. [locTpoenue rpadukoB nokasaresb-
HOW (ynkuuu. Pemenue 3ama4y Ha omnpeneseHHE CBOMCTB moka3aTenbHOW (yHKIMM (001acTh
OIpeIeNIeHNs, MHOKECTBO 3HAYE€HU I, MOHOTOHHOCTb).

Tema 3.4. Iloka3aTejibHble YypaBHEHHsI 1 HEPABEHCTBA.

Teopema o paBeHcTBe IoKazareseil. OCHOBHbIE TPUEMBI PELIEHUS IOKAa3aTeNbHbIX ypaBHe-
HUM 1 HepaBeHCTB. Vcronb30BaHue CBOWCTB U TpapUKOB PYHKIMN 17151 peIICHUs TOKa3aTeIbHBIX
YpaBHEHUH U HEPABEHCTB.

Tema 3.5. Jlorapu¢Mbl 1 UX CBOKCTBA.
Jlorapugm. OcHoBHOE Jlorapudmuyeckoe ToxIAecTBO. JlecaTUUHbIE U HAaTypajbHbIE JIOTa-
pudwmsl. [IpaBuna neiicteuii ¢ morapudmamu. [IpeodpasoBanue morapupMUIECKUX BHIPAKECHUH.

Tema 3.6. Jlorapudmuueckass GpyHKuus, eé cBoiicTBa U rpaduk.

Omnpenenenue norapupmudeckoii GpyHkiuy, e€ ceoiicta. [loctpoenne rpadukos norapud-
Mudeckoi (yHKIMU. Perenre 3a1ad Ha onpeieNieHue CBOMCTB Jorapudmudeckoi Gpyakmmu (00-
JIaCTh OMpPE/EICHUS, MHOKECTBO 3HAU€HU, MOHOTOHHOCTB ).

Tema 3.7. JlorapugmMuyeckue ypaBHeHHsI H HEPABEHCTBA.
OcHoBHBIEC TIPUEMBI pElICHUs JIoTapu(PMUIECKUX YpaBHEHHI W HEpaBeHCTB. Vcmonb3oBa-
HUE CBOWCTB U TpaduKoB QYHKIUH A7 pelIeHus JorapuMHUUEeCKUX ypaBHEHUI U HEPaBEHCTB.

Paznea 4. [IpsiMble U VIOCKOCTH B IPOCTPAHCTBE

Tema 4.1. B3aumHoe pacnoJioskeHne NPSIMBbIX U IVIOCKOCTeH B IPOCTPAaHCTBeE.

[Tonsitue o crepeomerpuu. OCHOBHBIE MOHSATHS CTEPEOMETPUH. AKCHOMBI, MPOCTEHIINE
CJIEICTBUA U3 aKCUOM. B3anMHO€ pacIionokeHue AByX MPSAMBIX, IPSIMON U IIJIOCKOCTH, IBYX IIJI0C-
KocTell B mpoctpaHcTBe. OnpeneneHre 1 NpU3HaK CKpelMBaloIUXcs NpsAMbIX. Pemenue 3agau
10 TEME.

Tema 4.2. [lapaniebHOCTh NPAMBIX M IVIOCKOCTEH B IPOCTPAHCTBeE.
OmnpezneneHue U NpU3HaK NapajIebHOCTH NPSAMON U IIIOCKOCTH. OnpeeneHne U Npu3HaK
NapajuIeJIbHOCTHU IUVIOCKOCTEN. Pemenne 3anay no teme.

Tema 4.3. IlepneHAUKYJISAPHOCTh NPAMON M IVIOCKOCTH. YT0J MEKAy NPAMON M IIOCKO-
cTbI0. PaccTosiHue OT TOYKH 10 IJIOCKOCTH.

Omnpenenenne 1 NpU3HAK NEPIEHIUKYIIPHOCTHU MPAMON U TUNIOCKOCTH. [IoHATHE HAKIOHHOM
K IJIOCKOCTH U €€ MMPOCKINHU Ha IMIIOCKOCTD. ITousTe pacCTOAHUA OT TOYKH OO0 IMIIOCKOCTH. ITons-
THE PACCTOSHUS MEXAY NapAJJICIbHBIMU U CKPEILIUBAKOIUMUCSA NIPsAMBIMU. [IoHATHE paccTosHUA
MEXy MapaJuIeNbHBIMU IUIOCKOCTAMH. Teopema o Tpéx nepneHaukymnsapax. OnpeneneHue yria
MEXy HaKJIOHHOH U IUIOCKOCTBIO. Perienne 3ama4 rmo reme.

Tema 4.4 Yroa mexay minockoctavu. [leprneHanKkyIsipHOCTD IVI0CKOCTEI.

[lonsiTHE NBYTPAaHHOTO yIJIa, JMHEHHOTO yria ABYTpaHHOro yria. I[Ipu3Hak neprneHauky-
JSIPHOCTH IUIOCKOCTEN. Perienne 3ama4 1o teme.

Tema 4.5 Pernenue 3agau.
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Pemenne ctepeomMeTpudecKux 3aa4 Ha HAXOKICHHUE YITIOB U PACCTOSHUN B IPOCTPAHCTBE.
BeinonHenue yeprexen K 3a1adam.

Paspnen S. MHOrorpaHHuKH

Tema 5.1. MHororpanauku. OCHOBHbIE IOHATHS.
OnpezneneHue BBITYKJION0O MHOIOrpaHHMKa. Bepuinsbl, peOpa, IpaHM MHOIOI'paHHHKA.
Knaccugukarus MEHOrorpanHukoB. CedyeHHss MHOTOTPaHHHKOB.

Tema 5.2. Ilpuszma.

[Tpusma. Ilpsimas mpusma. [IpaBwibHas npusma. Ilapamnenenunen. Ky6. Cummerpuu B
KyOe, napayuienenuneae u npusme. Cedenne npusmel. [Inomans moBepxHOCTH U 00BEM IPU3MBL.
Pemenue 3anay no reme.

Tema 5.3. Ilupamuja.
[Tupamuna. [IpaBunbHas nupamuna. Terpasap. Yceuénnas nupamuaa. CuMMeTpuu B upa-
muze. Ceuenue nupamusl. [1nomans nosepxnoctu u 006EM nupamuasl. Pemenue 3a1ad no teme.

Tema 5.4. IIpaBuIbHbIEe MHOTOTPAHHUKH.
[TpaBriIbHBIE MHOTOIPaHHUKH (TETPa3p, FEKCa’ip, OKTa3Ap, 10AeKadap, ukocarap). Ilpu-
JIO’KEHHS TEOPUH ITPaBUIIBHBIX MHOTOIpaHHUKOB. Teopema Ditniepa. Pemenue 3agau no teme.

Tema 5.5. Pemenue 3aga4 no pasaeiny «MHOTOTPAHHUK.
Pemienue 3agay Ha BBIYMCIEHHE OCHOBHBIX 3JIEMEHTOB MHOTOTPAHHUKOB, IUIOLIAJEH HX
MTOJTHOM U OOKOBOM IMMOBEPXHOCTEH, 00bEMOB, IIOCTPOCHHUE CECUCHU.

Pa3znen 6. Tesia M IOBEPXHOCTH BpPalleHUsI

Tema 6.1. Hmaunap.

[Tonsitue munuapa. Pa3BépTku 60KOBOM U MOIHOM oBepxHOcTel. CeueHus uunuHapa. Pe-
IHIEHHUE 3a/1a4 Ha HaX0XKJIEHHE OCHOBHBIX 2JIEMEHTOB LIMJIMH/PA, IJIOLIA/IU €ro MOJTHON 1 O0KOBOM
NOBEpXHOCTEH, 00bEMA.

Tema 6.2. Konyec.

[TonsiTue konyca. Pa3BépTku 60k0BOI 1 MoTHOI oBepxHOCcTel. CeueHnst koHyca. Perenne
3a/1a4 Ha HaXO0XJEHHE OCHOBHBIX JIEMEHTOB KOHYCa, IJIONIAAH €ro MOoJIHOM U OOKOBOM MoBepX-
HOCTEH, 00BEMa.

Tema 6.3. Illap u cdepa.
[TonsiTue mapa u cepsol. Penienne 3a1a4 Ha BBIYHMCIIEHUE MJI0MAAN TOBEPXHOCTU U 00BbEMA
miapa.

Pa3nea 7. KoopanHaTsl H BEKTOPBI
Tema 7.1. BekTOpbI B IPOCTPAHCTBE.
ITonsiTHe BEKTOpA B IPOCTPAHCTBE, AJIMHA BEKTOPA, PABEHCTBO BEKTOPOB, Pa3I0KEHUE BEK-
TOpa MO KOOPJAWHATHBIM BEKTOpaM, KOMILJIaHAPHbIE BEKTOPHI, (POPMYIIbI JIJIsl BBIYMCIEHUS KOOP-
JUHAT BEKTOpa U ero JUIMHGL. [leiicTBus Hax BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Tema 7.2. [lekapToBa cucTeMa KOOPAMHAT B POCTPAHCTBE.

[TpsimoyronbHast (AekapToBa) CUCTEMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl TOYKH.
DopMyIIbl ISl BBIYUCIICHHS PACCTOSAHMS MEXAY ABYMs TOYKAMU, KOOPAUHAT CEPEIUHBI OTPE3KA.
Pemienue mpocTelmmx 3a1a4 1mo TeMe.
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Tema 7.3. Pemmienne 3aaad.

Pemienre 3a1a4 Ha BEIYMCIICHHUE JJIMHBI BEKTOPA, YIJIa MEXKy BEKTOPAMH, OIIPEICICHHE KO-
OpIVHAT CEPEAMHBI OTPE3Ka M CKAJSIPHOTO MPOW3BENEHUs BEKTOPOB. lIprMeHeHrne BEeKTOPOB K
PCIICHUIO0 CTEPEOMETPUUYCCKUX 3a/1a4.

Pazgen 8. OCHOBBI TPUTOHOMETPHUH

Tema 8.1. Pannannasi Mepa yriia. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT€HC YMCJIa.

[TonsiTue paguanHoi Mepbl yrina. EquHuuHas okpyxHocTh. CUMMETpPUSl HA OKPYKHOCTH.
dopmyiibl epexoia 0T rpaJyCHON Mepbl K pajinaHHON 1 Hao0opoT. OmpeneneHne CHHyca, KOCH-
Hyca, TAHT€HCa U KOTAHTeHCa YMCiIa. 3HAKA TPUTOHOMETPUYECKUX (PYHKIUII 110 ueTBepTsaM. Tab-
JIM11a OCHOBHBIX 3HAYEHUI TPUTOHOMETPUUECKUX (QYHKLUH.

Tema 8.2. OcHoBHBbIE OPMYJIbI TPUTOHOMETPHH.

OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKIECTBA, (POpMYJITbI TpuBeaeHUS. DOPMYITBI CTIOKEHHUS,
JIBOMHOTO ¥ IOJIOBUHHOTO apryMEHTa, MOHW)KEHHS CTETIEHH, IPE0Opa30BaHMsI CYMMBI i Pa3HOCTH
TPUTOHOMETPHUYECKUX (YHKIUH B MX Mpou3BelaeHHEe U HaoOopot. Ilpumepsr mpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUI C HCIIOJIb30BAHHEM OCHOBHBIX (POPMYJ TPUTOHOMETPHH.

Tema 8.3. Tpuronomerpudeckue GyHKIIHHU.
OyHKIUHU y=sin X, y=CO0S X , y=tg X, y=ctg X, OCHOBHBIE CBOICTBA U TpaPHKH.

Tema 8.4. Pemienue npocreiilinX TPUTOHOMETPUYECKHX YPABHEHM.

ApKcuHYC, apKKOCHHYC, apKTaHT€HC uncia. [IpuMepsl penienus mpocTeNImuX TPUrOHOMET-
pUYECKUX ypaBHEHHUI. YpaBHEHUs], CBOAAIIMECS K KBAIPaTHBIM U COBOKYITHOCTH JMHEHHBIX. OnHO-
POZHBIE YPaBHEHUS IIEPBO M BTOPOH CTeneHU. Pellienne ypaBHEHN METO1aMy BBEJICHHsI HOBOM Iiepe-
MEHHOM, pa3JIoKEHUs] HA MHOYKUTEIIH.

Pa3nen 9. Hauaja MmaTeMaTHYeCKOIro aHAJIN3A

Tema 9.1. IlpouszBognasi pyHKuMHU.

[TonsTue o mpexene nocnenoBarenbHOCTU. [loHATHE Mpou3BoAHON QyHKIMHU, €€ pu3nye-
CKUH U reomerpuueckuil cMmpici. [loHsTue BTOpOW mpom3BogHOW (yHKIUH, €€ (U3HUecKui
CMBICJI. YpaBHEHHE KacaTeJIbHON K rpaduKy GyHKINH.

Tema 9.2. IIpousBoaHbIe d/1eMEeHTAPHBIX QyHKIMH U TpaBuJIa 1u(QdepeHnpoBaHus.

Tabnuna npou3BOAHBIX OCHOBHBIX 3JIEMEHTApHbIX (PYHKUIMH (CTENEeHHas, IOKa3aTeabHasl,
Jgorapudmuueckas, Tpuronomerpuueckue). [IpaBuna HaxoXXAeHUs TPOU3BOIHON CYyMMBI, pa3HO-
CTH, IPOU3BeeHUS U yacTHOro (yHKIui. [IponsBogHas cnoxuHoi pyHkuuu. Pemenne 3a1a4y Ha
HAaXO0JIEHUE ITPOU3BOIHBIX.

Tema 9.3. IlppMeHeHHe MPOU3BOIHOM K HCCICAOBAHUIO (PYHKIMIA.

VYcnoBus Bo3pactanus U yobiBaHus GyHKIMH. CTallmoHapHbIE M KPUTUYECKHE TOUKH (DYyHK-
un. Heo6xouMoe U JOCTaTOYHOE YCIOBUE IKCTPEMYMa. Y CIIOBHE BBITYKJIOCTH (DYHKITMH BBEPX
(BHM3), HamMuue Touek neperuda. Haubonbiiee 1 HauMeHbllee 3HAU€HUS (PYHKIIMM Ha IpoMe-
KyTKe. Perienue 3a1au Ha npUMeHeHHEe IPOM3BOIHON K MCCIIEJOBaHUIO (YHKIIMU U TIOCTPOCHUE
rpaduxoB.

Tema 9.4. Pemrenue 3a1a4 NPUKJIATHON HATIPABJIEHHOCTH.
[Tpumeps! HcIoIb30BaHMs IPOU3BOIHOM 1711 HAX0XK/IEHUS ONTUMAJIBHOTO PELIEHMS B IIPU-
KJIaAHBIX 3aJa4dax.
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Tema 9.5. IlepBooOpa3Hast pyHKuMH.

Omnpenenenne nepBooOpa3Hoil. MHOKECTBO BceX MEPBOOOPA3HBIX s JaHHOHM (pyHKunH,
NOHATHE HeomnpenenéHnoro naterpaia. [Ipasuna naxoxaenus neppooOpas3ubix. Tabnuia nepBo-
00pa3HBIX OCHOBHBIX JIEMEHTapHBIX (QyHKINI.

Tema 9.6. ILllomagb KPUBOJIMHEHHON TPpaneuuu.

[TonsTtue onpenenénHoro uHTerpaia. [lonarue kpuonuueiHou tpaneuuu. @opmyna Hero-
toHa — JleitOnuna. [Ipumenenue onpenea&HHOro MHTErpasa Juis BBIUMCICHHS TUIOIIAId KPUBOJIH-
HeiHoi Tpanernuu. [Ipumenenne onpeaenEHHOTro HHTETpaja i BBIYUCICHUS TUIOIAAel 1 00be-
MOB. Pemenue gpuanyeckux 3aaad.

Pasznea 10. Di1eMeHTHI KOMOMHATOPUKH

Tema 10.1. OcHOBHbIE IOHATUS KOMOMHATOPHKH.
Komb6unaropusle KoHCTpyKUHU. DOpMYIIbI [UIs BBIUMCIIEHUS YUCTIa IEPECTAHOBOK, pa3Mme-
nieHuii, couetanuii. KomGuHaTopHoe npaBuio yMHOKEHUS.

Tema 10.2. Pemnenne 3axau.
Pemenue 3amau Ha mepe®op BapuaHTOB, MPABHIIO YMHOXKEHHS, POPMYIIBI OACUETA YHCTIA
MepeCcTaHOBOK, pa3MelleHui, coueranuii. @opmyna 6mHoma HetotoHa, TpeyronpHuk [lackans.

Pa3zpnen 11. DineMeHTHI TEOPUU BEPOSITHOCTEN U MATEMAaTHYECKOM CTATUCTHKH

Tema 11.1. OcHOBHbIE NOHATHS M TEOPEeMbl TEOPHHU BEPOSITHOCTEH.

[TonsiTe 0 BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpykaromiero mupa. Ciy-
qaitHpie coObITHA. Kitaccuueckoe M CTaTHCTHYECKOE OIMPEIeICHIE BEPOSITHOCTH COOBITHS. BbI-
YUCJICHUE BEPOSITHOCTU COOBITHI Ha OCHOBE MOACYETA Ynciia UcX010B. ClIOKEHUE U YMHOKEHUE
BeposATHOCTEH. [ToHsTHE 0O HE3aBUCUMOCTH COOBITHH.

Tema 11.2. DJ1eMeHTBI MAaTEMATHYECKOMH CTATHCTHKH.

3aj:[aq1/1 M&TCM&TH‘IGCKOﬁ CTaTUCTUKMU. OCHOBHI)IG IIOHATUS MaTeMaTquCKOﬁ CTaTUCTUKHN
(BBIOOpKA, CpeniHee apuMeTHUeCKoe, MeInaHa, Mojia, pa3max). [IpencraBineHue 1aHHBIX B BUC
Ta6J'II/III, z[HarpaMM, l"pa(l)I/IKOB. AHZL]'II/IS peam,Hbe YHCJIOBBIX OAaHHBIX, HpC}ICTaBJ'ICHHI)IX B BUIC
Iuarpamm, rpadukos.

Tema 11.3. Pemrenne 3agau.
Pemenue 3aga4 no Teopun BEpOATHOCTEN U MATEMATUYECKON CTaTUCTHUKE.

Pa3nen 12. YpaBHeHusi 1 HepaBeHCTBa

Tema 12.1. PaBHOCH/IbHOCTH YpaBHeHHi. OCHOBHBIC IPUEMBI pPelICHUS] YPABHEHHUI.
Onpeznenenue ypaBHEHUs, IOHATHE KOPHS YpaBHEHUs, 001aCTh TOMYCTUMBIX 3HAUEHHH Te-
peMeHHOH. PaBHOCUIIBHBIE ypaBHEHUA. OCHOBHBIE IPUEMBI PELIEHUST YPABHEHUM.

Tema 12.2. CucremMmbl 4 COBOKYITHOCTH YPaBHEHMH.

[ToHsATHS cUCTEMBI U COBOKYITHOCTH YpaBHEHUI. [ pauueckue WiToCTpaiuy pereHus cu-
CTEM U COBOKYMHOCTEW ypaBHEHHI. OCHOBHBIE TPUEMBI U METObI PEILIEHUS CUCTEM YPABHEHUMN
(mocTaHOBKA, alNredpanveckoe CIOKEeHNE, BBEICHUE HOBBIX MIEPEMEHHBIX).

Tema 12.3. Pemnenne 3aga4 no reme.
[Ipumeps! penieHus 3a1ad Ha COCTaBJICHUE YPABHEHUH U cUCTEM ypaBHeHUH. [Ipumenenue
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MaTeMaTHYECKUX METOJOB JJIsl PEIICHUs COAEP KATENbHBIX 3a/1a4 U3 PA3JIUYHBIX 00JacTell HayKu
U IIpakTUKU. MHTEeprIpeTanus pe3ysbTrara, y4eT pealbHbIX OTpaHUYCHUN.

Tema 12.4. PaBHocu1bHOCTH HepaBeHCTB. OCHOBHBbIE NIPUEMBI PellIcHUS] HEPABEHCTB.

YucnoBble HEPABEHCTBA U UX CBOiicTBa. MeTon untepBanoB. OCHOBHbIEC TPUEMBI PEILICHUS
HEPaBEHCTB: PAIlMOHAIBHBIX, MIOKA3aTEIbHBIX, JOTAPU(PMHUUECKUX U TPUTOHOMETpUYecKux. Mc-
M0JIb30BaHKE CBOMCTB U rpaduKOB PYHKIIMIA AJis1 perieHus HepaBeHCTB. [ paduueckue wirocTpa-
LIMU PELIEHHSI CUCTEM M COBOKYITHOCTEI HEPABEHCTB.

Pa3nen 13. UToroBoe moBTOpeHue

Tema 13.1. UTorosoe noBTropeHue.

Perenrie KOMOMHATOPHBIX U BEPOSATHOCTHBIX 3a1a4. Pemienre 1poOHO-palliOHAIbHBIX, UP-
parroHaIbHBIX, TPUTOHOMETPUYECKHX, TTOKA3aTEIbHBIX U JorapuMUUEeCKUX ypaBHEHUH. Perre-
HUE JIPOOHO-PAllMOHAIBHBIX, MPPALMOHAIBHBIX, MOKA3aTENbHBIX M JOrapuMUYECKUX Hepa-
BeHCTB. UccnenoBanue gpyukiuid. [IponsBonnas. [lepBooOpa3nas. MHOTOrpaHHHKH U Teja Bpa-
HICHHUS.
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4.2. Pa3neibl M TeMbl AMCHUIIJIMHBI, BUAbI 3aHATHI (TeMaTHYeCKHH TJIaH)

Tabnuya 3.1

TeMaTHyecKHMid IJIaH
OuHas hopma 0byuerus

B TOM 4YHUCJIC
] 1
= ) o
3 =R® S s 578
€z S E  E 83
= s = 2= = Bl & 3 °= | Haumeno-
= 8= | & 5T w = o g2 2
= SE| Es| s EL E5 EE & BaHHE
=5 ~E | E5 | & E gl E ¢S =Eo&5
Ne Pazgen aucuuminHel, TeMa S = = 53 £ 2 o 2 = 5 e -
o , 5 = e | E5 B =3 3% 5| oueHou
2 "o | £E2| g8 3 & 39 o2
= | 5E| % 25 g Sg 55| moo
o
e 2 £ ét % % == CE 2 | cpenctsa
© o F = 8| £ &
@] o
gac. gac. qac. gac. gac. qac.
2 | Pazmen 1. Pa3BuTHe nousi-
A 75 | 7 |05
THSI 0 YHCJIE.
3 | Tema 1.1. OCHOBHBIC IOHS- 2 2 Tematu-
THSI TCOPUU MHOIKECTB. qeckas
4 | Tema 1.2. HatypasbHsble, Lie- 1 1 KOH-
JIbIC U PallMOHAJIbHBIC YUCIIA. TPOJIb-
S5 | Tema 1.3. [leiicTBUTENBHBIE 2 2 Has pa-
quca. oora.
6 | Tema 1.4. KowmruiekcHbie OK 01 IIpose-
quCla. ’ pouHast
02, 03,
KonTponpHas padora Ne 1 04. 05 paborta.
i) i) ~
YCTHBIN
06, 07 .
1P 1, M;.)Tel\;la
2,3, 4, THYE
8 2 2 .
CKHUI
JIUKTaHT.
Jlokman,
coo0rre-
HUE,
pe3eH-
TaIusl.
7 | Pazmen 2. DyHKUOMHM, HX 7 |6 1
CBOWCTBA M rpauKu.
8 | Tema 2.1. ®ynakmuu. OcHos- | OK 01, 2 2 Tematu-
HBIE TOHATUSL. 02, 03, yeckast
9 | Tema 2.2. CgoiictBa ¢ynk- | 04, 05, 9 9 KOH-
U U UX rpauKH. 06, 07 TPOJIb-
10 | Tema 2.3. MHccunenosanue | IIP 1, Has  pa-
GyHKIMIA. 2,3,4, 6ora.
Kourponbnas pabora Ne 2 58 [Tpose-
2 2 pouHas
pabora.
YCTHBIN
OIIpoC.
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B TOM 4YHCJIC

= b o
3 2o s sl 55
=~ g 5 = & E = 5 LM)
= § Z | s 5 = = | & 2’5 | Haumeno-
<% | SE|Eg| 2y S5 5 §EE| vpame
Ne Paznen nucummnianHel, TeMa Q 5 a § ELCSS E S g E ; 5 5 = g OLIEHOY-
S | 32| 28| 28588 &g 255 moro
o
g | < =8 3 5 £ o B | cpencrea
S =g 8 3 £E
a1 S =
@) o
gac. gac. qac. gac. qac. qac.
Marema-
THYe-
CKUM
JIUKTAHT.
11 | Pazaen 3. Kopuu, cTenenu u
A pHit, 215 | 21 |05
Jorapupmsi.
12 | Tema 3.1. Ctenensb ¢ Hary-
palbHBIM TIOKa3aTeseM, KO- 2 2
o Temaru-
pPCHb HATYPAJIbHOW CTEIICHH.
qyeckast
13 | Tema 3.2. Crenens ¢ pamnuo-
. KOH-
HAJIBHBIM U JICHCTBUTEIHHBIM
4 4 TPOJIb-
nokaszaresnem. HMppaunoHaib-
Hasi pa-
HBIC YPaBHCHHUSI. 5 P
ora.
14 | Tema3.3. [TokazarenbHast
. IIpose-
¢bynkuus, ee cBoiictBa u rpa- | OK 01, 1 1
pouHast
buk 02, 03,
paborta.
15 | Tema 3.4.. Iloxasarensnsie | 04, 05, N
YcrHblit
ypaBHEHUS U HEPABEHCTBA. 06, 07 4 4
OIpoc.
Kontponbnas padora Ne 3 ITP 1,
Marema-
16 | Tema 3.5. Jlorapudmser u ux | 2, 3, 4,
N 4 4 THYE-
CBOWCTBa 58 -
17 | Tema 3.6. Jlorapudpmuueckas
. JTIUKTAHT.
KIIMsI, €€ CBOMCTBA U Tpa-
ymxuas, p 1 1 [Hoxmnagn,
buk
cooo1e-
HUE

18 ;

T 371 pe3eH-
ema 3.7. Jlorapupmuueckue 5 5 TAIHA.

ypaBHEHUS U HEPABEHCTBA.

Kontponbnas padora Ne 4

19 | Paznex 4. lIpsiMble U MUIOC- 19 18 1
KOCTH B MPOCTPAHCTRBE.

20 | Tema 4.1. B3aumnoe pacroso- Tematu-
YKEHHE TIPSIMBIX M TUIOCKOCTEH B 6 6 qyecKast
IIPOCTPAHCTBE. OK 01, KOH-

21 | Tema 4.2. IlapammensHocts | 02, 03, TPOJIb-
NpSIMBIX U TIIOCKOCTe B mpo- | 04, 05, 4 4 Has pa-
CTpaHCTBE. 06, 07 ooTa.

22 | Tema 4.3. Ilepnenaukynsp- | IIP 1, ITpoge-
HOCTH TIPSAMOM M IUIOCKOCTH. | 2, 3, 6, pouHas
VYTos MexIy mpsSMON | TIJI0C- 8 4 4 pa0ora.
KocThr0.  PaccrostHue ot YcrHbIi
TOYKH JIO TUIOCKOCTH. OIpoc.
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B TOM 4YHCJIC

= b o
: 59 g g g%
= | 22| . |25 § Z 2% Humeno
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g S T ol 8l SS 8= == HOTO
S X ] ) = jos] o o o
g g ~ S E g E| E o £ | cpencrsa
L g g 3 3 s E
© o R = 8 Z E
O <]
qac. qac. qgac. qac. qgac. yac.

23 | Tema 4.4 Yron MexXIy IIoOC- Marema-
koctsamu.  [lepnenaukynsp- 2 2 THYe-
HOCTB IIJIOCKOCTEH. CKHH

24 | Tema 4.5 Pemrenue 3amau. IUKTAHT.

Jlokna,
cooo1Ie-
2 2 =
HHE,
pe3eH-
Tanus.
25 | Pa3nea 5. MHOrorpaHHuKH. 17 16 1
26 | Tema S5.1. Muororpanuuku. | OK 01, Tematu-
2 2
OCHOBHBIE ITIOHITHS. 02, 03, yecKast

27 | Tema 5.2. ITpuzma. 04, 05, 4 4 KOH-

28 | Tema 5.3. Ilupamua. 06, 07 4 4 TPOJIb-

29 | Tema 5.4. IIpaBunbubie muo- | 1P 1, 5 5 Has pa-
TOIPAHHUKH. 2,3,6, oora.

30 | Tema 5.5. Pemenue 3ama4 mo 8 IIpose-
pazneny « MHOTOrpaHHUKN. po4na

paborTa.
YcTHEIN
oTpoc.
Marema-
THYE-

4 4 o
CKHI
JUKTAaHT.
Jloknan,
coo0I11e-
HHE,
Mpe3eH-
Tanus.

3auer
32 | Pa3nen 6. Teta 1 moBepxHoO-
8 P 65 | 6 |05
CTH BpallleHHsl.
33 | Tema 6.1. [umuaap. 2 2 Temartu-
34 | Tema 6.2. Konyc. 2 2 qgeckas
OK 01,
35 | Tema 6.3. Illap u cdepa. 02. 03 KOH-
! TPOJIb-
04, 05, H‘;ﬂ )
06, 07 2 2 oora P
1P 3, II oﬁe
6, 8. P
pouHas
pabora.
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Pasnmen IMCLMIUIMHEL, TEMA

Kon
KOMIIETEHIINHU

O6111ast TPYA0EMKOCTh
JUCLIATUIAHBL

B TOM 4YHCJIC

KonrakrHas
pabota

CP mop xoHTpoOJeM mpe-

noxasareas, HUPC

3augaTus
JIEKITMOHHOTO THUIIA

3augaTus
CEMUHAPCKOro THIIA

3aHaTus CEMHUHApPCKOro
THIIA C IPAKTUYECCKON

IIOATOTOBKOU

gac.

qac.

qgacC. | 4ac.

Jac.

Hawnmeno-
BaHUE
OIICHOY-
HOT'O
cpencTa

VcTHBIN
orpoc.
Marema-
THYeE-
CKHi
JIUKTaHT.
Jlokman,
cooO1e-
HHE,
MIPE3€eH-
Tanus.

36

Pasnen 7. KoopaumHatel H
BEKTOPBI.

7.5

0.5

37

Tema 7.1. Bektopsl B 1po-
CTpaHCTBE

38

Tema 7.2.]lekapToBa cucrema
KOOPJIMHAT B TPOCTPAHCTBE.

39

Tema 7.3 Pemenue 3amau.

OK 01,
02, 03,
04, 05,
06, 07
ITP 1,
2,3,6

Tematu-
yeckas
KOH-
TPOJIb-
Has pa-
oora.
IIpose-
pouHast
pabora.
YcTHbIN
orpoc.
Marema-
THYE-
CKUi
JUKTAaHT.
Jlokna,
coo01Ie-
HUE,
MIPE3CH-
TalMs.

40

Paznen 8. OcHOBBI TPUTOHO-
METpPHH.

245

24

0.5

41

Tema 8.1. Pagmannas mepa
yria. CHHYC, KOCHUHYC, TaH-
reHC ¥ KOTAHT'€HC YHCIIa.

42

Tema 8.2. OcHoBHbIE (HoOp-
MYJIbl TPUTOHOMETPHH.

43

Tema 8.3. Tpuronomerpuue-
CKUe (PYHKITHH.

OK 01,
02, 03,
04, 05,
06, 07
TP 1,
2,3, 4,
5,8

Tematn-
yeckas
KOH-
TPOJIb-
Has pa-
oora.




19

B TOM 4YHCJIC
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44 | Tema 8.4. Pemenue npocreii- [Tpoge-
[IUX  TPUTOHOMETPUYCCKUX pouHas
yYpaBHEHUH. pabora.

YCTHBIN
OIpoc.
Marema-
THYE-

9 9 .
CKHUI
JIUKTaHT.
Jloknan,
coo011e-

HUE,
IPEe3cH-
TaIusl.

45 | Pazgen 9. Havana marema- o5 24 1
THYECKOT0 aHAJIH3A.

46 | Tema 9.1. Ilpoussoanas | OK 01, 4 4 Tematu-
GbyHKIHN. 02, 03, qyeckas

47 | Tema 9.2. [Ipoussoausie sme- | 04, 05, KOH-
MeHTapHBIX (GyHKImi u npa- | 06, 07 5 5 TPOJTb-
BUJIa AU pepeHIIMpOBaHUsl. ITP 1, Has pa-

48 | Tema 9.3. Ilpumenenue npo- | 2, 3, 4, 6ora.
U3BOIHOM K wMccienoBanuio | 9, 6,8 5 5 ITpose-
GbyHKIM. pouHas

49 | Tema 9.4. Pemenue 3amau paora.
IIPUKJIAJHON  HaNpaBIEHHO- 2 2 YCTHbIH
CTH. oTpoc.

50 | Tema 9.5. IlepsooGpasHas 4 4 Marema-
GyHKIMH. THe-

51 | Tema 9.6. Ilpunoxenus CKUH
OITPENIEIIEHHOT0 MHTETpAIA AUKTaHT.

Jloknan,

4 4 cooO1e-

HUE,
pe3eH-
TaIusl.

52 | Pazgea 10. DiaeMeHTBI KOM-

6.5 6 |05

OMHATOPUKH.

53 | Tema 10.1. Ocuosusie nousi- | OK 01,

3 3 Tematu-

THS KOMOMHATOPHKH. 02, 03, qeckas
54 | Tema 10.2. Pemenue 3aau. 04, 05, 3 3
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Pasnmen IMCLMIUIMHEL, TEMA

Kon
KOMIIETEHIINHU

06, 07
I1P 1,
2,3,1,

O6111ast TPYA0EMKOCTh
JUCLIATUIAHBL

B TOM 4YHCJIC

KonrakrHas
pabota

CP mop xoHTpoOJeM mpe-
noxasareas, HUPC

3augaTus
JIEKITMOHHOTO THUIIA

3augaTus
CEMUHAPCKOro THIIA

3aHaTus CEMHUHApPCKOro
THIIA C IPAKTUYECCKON

IIOATOTOBKOU

gac.

qac.

gac.

qac.

Jac.

Hawnmeno-
BaHUE
OIICHOY-
HOT'O
cpencTa

KOH-
TPOJIb-
Has pa-
oora.
[Ipose-
pouHas
pabora.
YcrHbIi
orpoc.
Marema-
THYE-
CKHH
JMKTaHT.
Jloknan,
coo011e-
HHE,
pe3eH-
Tarus;.

55

Paznea 11. DiaeMeHTHI Teo-
puM BepOSITHOCTEl W Mare-
MATH4Y€CKOM CTATHCTHKH.

9,5

0.5

56

Tema 11.1. OcHOBHBIE TTOHS-
THSI U TEOPEMBI TEOPUH BEPO-
SATHOCTEMN.

57

Tema 11.2. DieMeHTH Marte-
MAaTHYECKOM CTATUCTUKH.

58

Tema 11.3. Pemenue 3amay.

OK 01,
02, 03,
04, 05,
06, 07
1P 1,
2,3,7,

Tematn-
yeckast
KOH-
TPOJIb-
Has pa-
oora.
IIpose-
pouHast
pabora.
YcTHbIM
orpoc.
Marema-
THYe-
CKUit
JUKTAaHT.
Jloknan,
coo0I1e-
HUE,
MpEe3€H-
TalMs.
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B TOM 4YHCJIE
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59 | Pa3nen 12. YpaBHeHHs U He- 85 s los
pPaBeHCTBA.

60 | Tema 12.1. PaBHocunasHOCcTh | OK 01, Tematu-
ypaBHenuii. OcHoBuble Tipu- | 02, 03, 2 2 yeckas
€MBbI peleHus ypaBHEHUH. 04, 05, KOH-

61 | Tema 12.2. Cucrems u coBo- | 06, 07 5 5 TPOJib-
KYITHOCTH YpaBHEHMII. ITP 1, Hasg pa-

62 | Tema 12.3. Pemenue 3amau | 2,3, ) 5 6oTa.
10 TeMe. 4,5,8 ITpoBe-

63 | Tema 12.4. PaBHOCWIBHOCTD pou4Has
HepaBeHCTB. OCHOBHBIE IIpU- pabora.
€MBbI PEIIICHUS] HEPABEHCTB. Hokar,

2 2 coooie-
HUE,

pe3eH-

TaIysl.

64 | Pazaea 13. UTorosoe moBTo- 4 4
peHue.

65 | Tema 13.1. Urorosoe nosto- | OK 01,
peHue. 02, 03,

04, 05, [Ipoge-
06, 07 4 4 pouHas
ITP 1, pabota
2, 3,4,
5,6,7

66 | Ixzamen.

67 | Bcero 4acoB mno JIHCHH- 164 | 156 | 8
ILUINHE

4.3. CamocTosiTeIbHOE H3yYeHHE 00YyYAIOMIMMHUCS Pa3/ie10B AUCHHUIIIMHBI
Tabnuya 4
NQ(ES;EBM Bompocsl, Kon-o
BBIHOCHMEBIE Ha CAMOCTOSITEIIbHOE U3yUCHHE 9acoB
JICITUTUTAHBI
Paznen 1. VicTopust OTKPBITHS ¥ IPUMEHEHHSI KOMITIEKCHBIX YHCEI. 0.5
Paznen 2. Pacuérno-rpaduueckas 3agaua «lloctpoenue u yrenue rpaduxkos 1
GyHKIHR.
Paznen 3. Jlorapudwmsl. [TokazarenpHas u orapupmudeckas pynkuun. [pu- 0.5
MEpbI UCIOJIb30BAHUS B €CTECTBO3HAHUU.
Pasznen 4. N300paxeHne 1 CHMBOJIMYECKAs 3allMCh BCEX CIy4YaeB B3aMMHOTO pac- 1
MIOJIOKEHMSI PSIMBIX M IJIOCKOCTEN B MPOCTpaHCTBE (Ha ucte A4).




22

Ng( f :;;[He)na Bomnpocsl, Koi-o
BBIHOCHMBIE HAa CAMOCTOSITENIbHOE U3yUCHHE 4acoB

JICITUTIAHBI

Paznen 5. N3roroBnenue Mojieieii MHOTOIpaHHUKOB C COOTBETCTBYIOIIUM OIHU- 1
caHueM (Ha3BaHUE, CBOMCTBA, U T. I1.).

Paznen 6. Pemenue nmpakTuKo-opueHTUPOBAHHOW 3a/1a4u Ha IpUMeHeHue Ghop- 0.5
MyJ 00bEMa U TUIOIIAH MOBEPXHOCTH (DUTYP BpALICHUS
(MHAp, KOHYC, 1ap).

Paznen 7. Pemenue ¢ npuMeHeHMEM BEKTOPOB 33a4M 11O €CTECTBO3HAHUIO 0.5
(HanpuMep, 10 MOTHBY M3BECTHOM OACHM «... I€0€Ib, PaK M IIIYKay).

Paznen 8. [TocTpoenne rpaKOB TPUTOHOMETPUUECKUX (QYHKIUN 0.5
(Ha MMCcTEe MUJUTMMETPOBOM Oymaru A4).

Pazgen 9. PacuérHo-rpaduueckas 3agaua 1
«UccnenoBanue (1o noiaHoOU cxeme) GyHKIUU U TOCTPOCHHE €€
rpaduka.

Paznen 10. CocraBiieHrE U pelIeHHe 3a/1a4l Ha IPUMEHEHHE KOMOMHATOPHBIX 0.5
KOHCTPYKIHUH U TEOPEM CIOXKEHHS M YMHOXKEHHUSI.

Pazpen 11. CocraBiieHre U pelIeHHe 3a/1a4l Ha IPUMEHEHHUE TEOPEM CIIOKEHUS U 0.5
YMHOXEHHS BEPOSITHOCTEH MIIM COCTABIICHUE U PEIlIeHUE 3aauu 0
CTaTUCTHKE C HATJISTHBIM TpeICTaBIeHneM nHpopMalmu (aua-
I'PaMMBbI).

Paznen 12. CocraBiieHne CXeM pelleHUs CTaHIapTHBIX UPPALMOHAIIBHBIX, [I0Ka3a- 0.5
TEJIbHBIX, TOTAPUPMUUECKUX U TPUTOHOMETPHUECKHUX ypaBHEHUI.

NoabkowhE

4.4. TeMbl HHAUBUAYAJBLHBIX TBOPYECKUX NIPOEKTOB

MaremaTnueckue U IpaBOBbIE 3aKOHbI 3aIUTHl HH()OPMAIUH.

Br160opbl: MaTeMaTH4eCKHUe acTIeKThI, TPUEMBI, CTIOCOOBI BIUSHUS U IPOTHBOCTOSHUSI.
MaremaTuka 1 IpaBo: MapTHEPHI U ONMITOHEHTHI.

3namenuTbie MareMatuku-ropuctsl (I'. JleiOnui, @. Buer, [1. ®epma-nio BeIOODY).
Hcropus MaTeMaTHUECKUX CUMBOJIOB.

Ot 3anmaum Diinepa o KeHurcoeprckux Moctax K COBpEMEHHOM JIOTUCTHKE.
«3HaMEHUTBIE» YHCia U OTHOLICHHS U MX «BE3JECYIIHOCTbY»: NMPOSBIEHUE U NPUMEHEHHE B

IIPUPOJE, HAYKE, HCKYCCTBE, MUCTHUKE.
8. BocTpeOoBaHHOCTh U MEPCIIEKTUBBI HCKYCCTBEHHOT'O HHTEIUIEKTAa B COBPEMEHHOM U OyayIieM

MHpE.

9. B3auMoBIHsSHUE MaTEMaTUKU U ACTPOHOMMUH.

10. Hcmosnp30BaHME 30JI0TOTO CEUCHUS B ApXUTEKTYPE: OT APEBHOCTH K COBPEMEHHOCTH.

11. HMcnonb30BaHuE 30J0TOTO CEUEHHSI B AKHBOIMCH: OT JPEBHOCTU K COBPEMEHHOCTH.

12. Wcropus rpaduecKux WILTIO3UN U UX COBPEMEHHbIE HHTEPIPETAIIHH.

13. MaremaTtunueckue npuémsl B kaptorpadun. [Ipodbaema 4eTbIpéXx Kpacox.

14. T'eomerpust u poOIEeMbI ONKUCAHUS peaTbHOCTU. HeeBKIMI0BBI TEOMETPHH.

15. OtpaxkeHue MaTeMaTUYECKON HAyKH U KYJIbTYPbI B TPOU3BEACHUAX MUPOBON XY/10’)KECTBEH-
HOM JIUTEPaTypPHI.

16. IlpaBuibHbIE U OTYIPABHIBHBIE MHOTOTPaHHUKHU. KpHCTaibl Kak MPUPOIHBIE MHOTOTPaH-

HHKH.

17. 3anaum MUHEHHOTrO MPOrPaMMHUPOBAHUS B SKOHOMHUKE.

18.
19.
20.
21.

TpancnopTHas 3aja4ya 1 3a1a4a KOMMHBOSKEPA — 3a/1a4l COBPEMEHHOW JIOTUCTUKH.
[TpoGiieMa CTPOTOCTH | MOJHOTHI ApTyMEHTAIIMU B MATEeMATHUKE U FOPUCTIPYICHIINU.
CummeTpus B IpUpo/Ie: OMOTOTUYECKHE U MATEMAaTHUYECKUE 3aKOHBI.

Maremartuka Ha IIaxMaTHOM JOCKeE.
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5. Y4eOoHo-MeTOAMYeCKOEe M HH(POPMALMOHHOE 00ecnevyeHHe U CHUILINHBI
5.1. YueOHO-MeTOAMYECKHE PEKOMEHAMH 110 U3YYEHHUIO TN CUUILTUHBI

O6meo0OpazoBarenbHas IUCHMILUIMHA «MareMaThka» U3y4aeTcsi B TEUEHHE OJIHOTO y4eO-
HOT'O rojia KaK eiMHas JUCLUIUIMHA 0€3 TPaJAULIMOHHOrO JUIsl 001e00pa3oBaTeIbHON HIKOJIBI Je-
neHus Ha aBa npeamera: «I'eomerpus» u «Anredpa u Hauana aHanuszay. Ilpu aToMm, B onpenenén-
HBII TIEpUOJI BpEMEHH NpeodiIaiaeT reOMeTpUYECKU NI anredpanyeckuil MaTepua, HO BaXKHO
0CO3HABaTh B3aMMOCBS3b U B3aUMO3aBUCHUMOCTh pa3/ieioB, HEOOXOJMMOCTh U BO3MOKHOCTH IPH-
MEHEHHUs alreOpbl U aHajau3a B F€OMETPUU U JEMOHCTPALMK HarJIsIHO-T€OMETPUYECKOro B all-
re0pe U Hayamax aHaJIu3a.

OCHOBHBIM BHJIOM Y4€OHBIX 3aHATUH SIBJIAETCSI KOMOMHUPOBAHHBIN YPOK, TO €CTh YPOK, KO-
TOPBIM CONEPIKUT DJIEMEHTBI KaK JIEKIIMH (M3JI0)KEHHE TEOPETUUECKOTO MaTepHala), TaKk U Mpak-
TUYECKOTro 3aHATH (pemieHue 3ana4). [Ipeobnaganue Toi uiau uHON (GOpMbl MPOBEACHUS YPOKa
CBS3aHO, [TPEXK/IE BCEr0, C KOHKPETHON TEMOM M COOTBETCTBYIOIIMM 3TAIlOM €€ N3ydeHHUs (Havyao,
3aBEPILCHHUE).

Jl1s ycriemHoro OCBOEHUS! IUCLUILUIMHBI OYEHb JKEIAaTeIbHO:

— BECTHU 3aIllUCU B TETPAISIX aKKypaTHO, OCTaBJIsisl HEOOJbIINE «IIYCTOTHI» (@HAJIOr MOJeH) A
BO3MOXHBIX OyAyIUX OMETOK, UCIIPABICHUNA U IS yIYUIIEHUS «YUTa0eIbHOCT» (KaK Ba-
PHAHT, BO3MOXHA 3alKCch ad3alaMu B IIaXMaTHOM HOPSIKE);

— B CJlydae IpOIYCKOB 3aHATUN BOCCTAHABIMBATh MPOIYIIEHHbII MaTepual (Halpumep, ¢ mo-
MOILBIO (POTO-KOHCIIEKTOB);

— TIpH BBINOJIHEHUH YEPTEKEH U MOCTPOCHUH TPAPHUKOB UCIOIB30BATh MTPOCTOM M IIBETHHIC Ka-
paHJally, a TAaK)Xe COOTBETCTBYIOIIUE UHCTPYMEHTHI (YTOJIbHUK, JIMHEHKA, LIUPKYJIb);

— BBLIENATh B KOHCIIEKTE OCHOBHBIE ()OPMYIMPOBKH, (POPMYIIbI M BaXKHbIE 3aMeuyaHusl (LIBETOM,
NOYEPKUBAHUEM, PAMKOM, BOCKIULATEIbHBIM 3HAKOM);

— pa3nenaTbh COOTBETCTBYIOIIMMU HAINUCAMU (JaTOM U T.1.) ayJUTOPHYIO («KJIACCHYIO») U J10-
MaIlIHIOK padoTy.

Y4eOHBIM MJIaHOM MPETYCMOTPEHBI ClIeyIomne (POpMbI KOHTPOJIS:

- pyOerkHast aTTecTalys 1Ba pasa 3a roj (OKTA0pb-HOSAOph U MapT-anpeb);

- TuppepeHIPOBaHHBIN 3a4ET, TIPOBOAUMBIN B (pOpMe MUCHbMEHHON KOHTPOJIBHON paboTHI (Jie-
Kaoppb);

- IPOMEXYTOUHas arTecTanus (3K3aMeH), IPOBOAUMAs MOCIE U3YyUEHHS TUCUUIUIMHBI (UIOHb) B
(dopMe MUCHBMEHHOM KOHTPOJIBHOM paboTHI.

Ha Brinonnenue 3a4€THON pabOThl OPUEHTUPOBOYHO OTBOAUTCS 60 MUHYT, Ha BBIIIOJIHEHUE
HK3aMeHallMOHHOH paboThl — 80 MUHYT.

Hapsny ¢ nBymst BeIieyka3aHHBIMHE (POpMaMU KOHTPOJISI IPUMEHSFOTCS U IpYTHE:

- TeMaTh4ecKast KOHTPOJIbHAs paboTa (MIPOBOAUTCS MOCIIE 3aBEPIICHUS U3YUEHUE TEMBI, TPOA0I-
KUTENIBHOCTH 40-45 MUHYT);

-[IpoBepoYHasi paboTa (MPOBOAUTCSA HEOJHOKPATHO B MPOLIECCE U3YUECHUS TEMBbI, POJODKUTEINb-
HocTh 10-20 MuHyT);

- MaTEeMaTUYECKUN JUKTAHT (OOBIYHO MPOBOIAMUTCS ISl IPOBEPKH 3HAHUS (POPMYITUPOBOK U POp-
MYJI, IPOIOJKUTENBHOCTh 5-7 MUHYT (3-5 BOIpOCoOB));

- YCTHBIN ONpoC (PPOHTAIBHO WIH Y TOCKHU (IKCIPECC-NPOBEPKA YCBOCHUS TEOPETHUECKOTO MaTe-
puaa);

- OIIPOC Y TOCKHU (pELIEHHE 3a/1a4, BO3MOXHO C JOMOJHUTEIBHBIM BOIIPOCOM 110 TEOPHUH);

- BBITTOJIHEHUE WHANBHYaTbHBIX 33JJaHAHN (110 KapTOYKaM);

- IpOBepKa TeTpajaeH (1Mo X0y ypoKa) C BHICTaBICHMEM OTMETKH 32 CKOPOCTh/KauecTBO.

J171st MOArOTOBKM K KOHTPOJIbHBIM paboTaM peKOMEHAYETCsl CIOJIb30BaTh IPUMEPHBIE Ba-
pPHAHTBI TEMaTHYECKMX KOHTPOJIBHBIX paboT (cM. cTp. 67-77).
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HpezmaraeMLIe MMOATOTOBUTCIIBHBIC BapUAHThl TEMATHYCCKUX KOHTPOJIBbHBIX pa60T n ae-

MOHCTPAIIMOHHBIA BAapHaHT HK3aMEHAIIMOHHON paboOThl colepKaT, Kak MpaBUiIO, U30BITOYHOE
YKCIIO 33JaHUH, YTO MO3BOJIAET OXBATUThH BCE BO3MOXKHBIC 33/JaHHsI COOTBETCTBYIOIUX PealbHbIX
KOHTPOJIbHBIX Pa0OT ¥ TEM CaMbIM YCIICITHEE K HUM MOJATOTOBHUTHCS.

5.3. UudopmanuonHoe odecrieueHne n3y4eHUsl 11 CHUITAHbBI

WNudopmannoHnbie, B TOM YHCIE JICKTPOHHbBIE PecypChl Y HUBEPCUTETA, a TaK)KE HHbIC
3JIEKTPOHHBIE PECYPChI, HEOOXOAUMBIE I U3YUEHHS! JUCLIUILIMHBL:

13‘:1 HaunmenoBanmue Anpec B cetu UHTEpHeT

1. | BBC Znanium.com http://znanium.com
OcHOBHas1 KOJUIEKLUS
Komnnekuust n3narenscrsa Cratyt

2. | DBC IOPAUT www.biblio-online.ru

3. | ObC BOOK.ru www.book.ru
kojuiekuusa wusnarensctBa llpocnekr HOpunnue-
CKasl JINTepaTypa; KOJUIEKIIUU u3nareasctBa Kuo-
Pyc IIpaBo, DxoHOMUKAa 1 MEHEKMEHT

4. | East View information Services www.ebiblioteka.ru
YHuBepcanpHas 0a3a JaHHBIX MEPUOIUKU (IIEK-
TPOHHBIE KypHaJIbI)

5. | HIIP PYKOHT http://mcont.ru/
Paszpgen Bama xomrekuus - PI'VII-nepuoauka
(9TIEKTPOHHBIE KYPHAIIbI)

6. | UudopmarmonHo-o6pa3oBaTebHbIA | WWW.0p.rai.ru

nopran PI'VII AIIEKTPOHHBIE BEPCUU Y4YEOHBIX, HAYYHBIX U

Hay4YHO-IIpakTH4ecKkux m3aanun PI'YII

7. | Cucrema »sieKTpoHHOrO o0Oyuenus | Www.femida.rai.ru

«Demuga» Y4eOHo-MeToInYecKue KOMIUIeKChl, Paboune mpo-

IpaMMBbl IO HAPABJICHUIO TTOJATOTOBKHU

8. | IIpaBoBbIe CHCTEMBI I"apant, Koncynbrant, Konekc

9. | Odunmanbuelii caiit Yausepcurera | https://www.rgup.ru

Typon

OcHOBHasI M TONOJTHUTEIbHAsI IUTepaTypa yka3zana B Kapre o0ecrieueHHOCTH JTUTepa-



http://www.biblio-online.ru/
http://www.book.ru/
http://www.ebiblioteka.ru/
http://mcont.ru/
http://www.op.rai.ru/
https://www.rgup.ru/
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6. MaTepuajibHO-TEXHUYECKOE O0ecneyeHme.

Jlyia MaTepuanbHO-TEXHUYECKOr0 00eCrevyeHns AUCUMILIUHBI UCTIOIb3YIOTCS Clielualb-
HbIe moMenieHus. CrienranbHbIe IOMEIICHUS MPEACTABIISIOT COO0H YIeOHbIC Ay AUTOPHH JIJIS ITPO-
BEJICHUS 3aHATUH, TPYIIIOBBIX U UHAUBUIYAJbHBIX KOHCYJIbTAlMM, TEKYILIETO KOHTPOJIS U IPOME-
JKYTOYHOH aTTeCTaINH, a TAKXKE MTOMEIICHUS JTsl CAMOCTOSTEIIbHON PaOOTHI.

Jliis mpoBeieHUs 3aHATUH MIpeaIaraloTces Habophbl JEMOHCTPALIMOHHOTO 000pYyI0BaHUS U
yueOHO-HATJISHBIX MMOCOOUH, 00eCIeUnBAIONINEe TEMATHUYECKUE WILTIOCTPAIUH, COOTBETCTBYIO-
e pabodyuM mporpaMmaM JUCHUIUIMH. J[eMOHCTpanuoHHOe 00OpyIOBaHUE MPEACTABICHO B
BUJIC MYJbTUMEIUUHBIX CPEACTB. Y UEOHO-HAIIISIIHBIE TOCOOUS MPEICTABICHBI B BUJIE SKPAHHO-
3BYKOBBIX CPE/ICTB, IEUATHBIX MOCOOUH, CllaliI-Tipe3eHTalui, BUAe0(PUIbMOB, MAaKETOB U T.J., KO-
TOpBIC MPUMEHSIOTCS TI0 HEOOXOIUMOCTH B COOTBETCTBUU C TEMaMHU (pa3eiaMu) JUCIUTLIHHBL.

Jljis caMOCTOSITENIbHOM paboThl 00y4YaIOLIUXCsl MOMEIIEHUS OCHAIIEHbl KOMITBIOTEPHOU
TEXHHUKOW C BO3MOXXHOCTBIO MOJAKIIIOUEHUS K ceTu «VIHTepHEeT» U 00ecTieueHreM JOCTyIa B 3JIEK-
TPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

CocTtaB HEOOXOAMMOr0 KOMILJIEKTA JIMIIEH3MOHHOTO MPOTPaMMHOIO OOECIIEUEHUS €Ke-
TOJTHO OOHOBIISIETCS, YTBEPKAAETCS M OTPAXKAETCS B CIIPABKE O MaTEPUATbHO-TEXHUYECKOM o0ec-
MEYECHUU OCHOBHOW 00pa30BaTEILHOM MPOTPAMMBI.

Ne HawnmenoBaHue JUCITUTIINHEI B HamMeHnoBaHme crieiMaIbHBIX TOMEIIEHUN 1 TTIOMe-
/Tl | COOTBETCTBUU C YU€OHBIM MJIAHOM IICHUH JJI1 CAMOCTOSITEIIbHOM pabOThI

1. | Maremaruka Aynuropus Ne 314 — kaOuHeT MaTeMaTUKHU, AyAUTO-
pUst TS TIPOBEACHUS YPOKOB, TPYITIOBBIX U MHIUBU-
JyadbHBIX KOHCYJIbTALUHU, ISl TEKYIIEr0 KOHTPOJIS
U MPOMEKYTOYHON aTTECTAIMH, WHIWBHYaILHOTO
MIPOCKTUPOBAHUS




7. Kapra o0ecnie4eHHOCTH JIUTEPATYPOil

Kadenpa npasoBoii unpopmaTuku, ”HGOPMALIMOHHOTO MPaBa U €CTECTBEHHOHAYYHBIX JIUCIUILTHH

CrnemuaiabHocthb: 40.02.04 IOpucnpvaennus (0a3oBasi HOAr0OTOBKA)

HaﬂpaBﬂeHHOCTL: IOpUCT B c«l)epe COIMAJILHOI0 o0ecneyeHnsl, IOPUCT B cdepe cyae0HOr0o AAMHUHUCTPHPOBAHUS

Jducuuniauna: Marematuka QO/1
Kype: 1

HaumenoBanue, ABTOp MM peaakrop, U3nareancrBo, I'oq u3ganus, KoJ-

Bua m3nanua

KoJ-Bo neuar-

BO CTPaHUIL 9BbC HBIX H31.
(Yyka3aThb CCBUIKY) B OubJMoTeKe
By3a
1 2 3

OcHoBHAA JIUTE

aTypa

YepuenoB M.M. Maremartuka: yaeOHoe niocobue: pek. ainst CI10 / M.M. Uepne-
noB, H.b. Kap6aunnckas, E.C. Jlebenera; pen. M.M. Yepuenos. - M.: PI'VII,
2022. - 336 ¢c. -

ISBN 978-5-93916-959-2.

https://op.raj.ru/spo/1050-matematika-uch-pos

MaremaTuka: anrebpa U Hayajla MaTeMaTH4YECKOTO aHAJIN3a, reoMeTpus. Aj-
reOpa u Hayasia MaTemaTuaeckoro aHainu3a 10-11 knaccel (0a30BblIif U yrinyOsieH-
HbIi ypoBHH), Anumos I1I. A., Kossirus FO. M. u np., 2023. — 464 c.

https://znanium.ru/catalog/document?id=432591

JlonoiHuTEIbHASI JIUTEpPaTypa

HNanasH, A. A. Marematuka : yueOHuk / A. A. Jlanasa. — 3-¢ u3/., UCIp. U JIOIIL.
— Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccruoHaabHOe 00-
pazoBanme). - ISBN 978-5-16-012592-3. - Tekct : amekrtponHbiid. - URL:
https://znanium.ru/catalog/product/1891827 (mara obpamenus: 21.04.2024). —
PexxuM 1ocTyma: 1o noamnucke.

https://znanium.com/catalog/product/1891827



https://op.raj.ru/spo/1050-matematika-uch-pos
https://znanium.com/catalog/product/1891827
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IOxno, H. C. Marematuka : yueonuk / H. C. FOxHo. — Mocksa : MH®PA-M, | https://znanium.com/catalog/product/1906092
2023. — 204 c. — (Cpennee mpodeccuonanbHoe obpazoBanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Texct : anektpoHHbIit. - URL:
https://znanium.ru/catalog/product/1906092 (mara obpamenus: 21.04.2024). —
Pexxum 1ocTyna: mo noamnmcke.

Kpaxun, A. B. Matematuka 1151 FopucToB : yuebHoe mocobue / A. B. Kpaxwun. - | https://znanium.com/catalog/product/1859886
2-e u31., uctp. - Mocksa : ®JIMHTA, 2020. - 198 c. - ISBN 978-5-89349-799-
1. - Tekcr : anexktponnsiii. - URL: https://znanium.com/catalog/product/1859886
(mata obpamenus: 21.04.2024). — PexxuM gocTyma: 1o morcKe.

3aB. OUOIMOTEKOM 3aB. kadenpoii



https://znanium.com/catalog/product/1906092
https://znanium.com/catalog/product/1859886

8. ®oHI OLIEHOYHBIX CPEICTB

8.1. [TacmopT (poH/IA OLIEHOYHBIX CPEIACTB MO JUCHHUILIHHE

Ne Kon HaumeHnoBaHnue
Pa3zgen qpucnuninHbl, TEMA
n/n KOMIIETEHIIM U OLICHOYHOI0 CPeICTBA
1. | Pazgen 1. PazBuTue noHATHS O YnCTIe. Temaruueckass KOHTPOJbHAs
pabora.
OK 01, 02, 03, 04, | IIposepounas pa6oTa.
05, 06, 07 VCTHBIIH ommpoc.
P 1,2,3,4,8 MaremMaTH4eCKU# IUKTAHT.
Joxmam, coobmieHwe, TIpe-
3EHTaIHS.
2. | Pazmen 2. @yHKkumu, UX CBOWCTBA U Temaruueckasi KOHTPOJbHAS
rpaduKH. OK 01, 02, 03, 04, | pa6ora.
05, 06, 07 [Tposepounas paboTa.
IP 1,2,3,4,5,8 | YcrHbii onpoc.
MareMaTHJeCKU TUKTaHT.
3. | Paznen 3. Kophu, crenenu u Jora- Tematuveckass KOHTPOJIbHAS
pUOMEL. paborta.
OK 01, 02, 03, 04, | IIposepounas paGoTa.
05, 06, 07 VYeTHbIi ompoc.
IP 1,2, 3,4,5,8 | Maremati4ecKuii JUKTaHT.
Hoxman, cooOuieHue, Tpe-
3eHTalHs.
4, | Pasnen 4. IlpsiMble M IUIOCKOCTH B Temartnueckasi KOHTPOJIbHAS
IPOCTPAHCTBE. pabora.
OK 01, 02, 03, 04, | IIposepounas paGoTa.
05, 06, 07 VYeTHIi ompoc.
ImP1,2,3,6,8 MaremMaTH4eCKUi JUKTAHT.
Hoxman, cooOuieHue, Tpe-
3€HTaIHs.
5. | Paznmen 5. MHOrorpaHHUKH. Temaruueckasi KOHTPOJIbHAS
pabora.
OK 01, 02, 03, 04, | IIposepounas padora.
05, 06, 07 VCTHBIN ompoc.
P 1,2,3,6,8 MaremaTuyecKkuil JUKTAHT.
Hoxman, cooOuieHue, Tpe-
3eHTaIHs.
6. | Pasmen 6. Tena u moBepXHOCTH Bpa- Temarnueckasi KOHTPOJIbHAS
IICHU. pa60Ta.
OK 01, 02, 03, 04, | IIposepounas padoTa.
05, 06, 07 VCTHBIN orpoc.
IP 3,6, 8 MaremaTrnyeCKUi JUKTAHT.
Hoxmnan, cooOrmenue, mpe-
3€HTaIHs.
7. | Paznen 7. KoopauHAaThI ¥ BEKTOPHI. Temarnueckass KOHTPOJIbHAS
pabora.
OK 01, 02, 03, 04, | ITposepounas padora.
05, 06, 07 VCTHBI#H orpoc.
P 1,2,3,6 MareMaTHJeCKU TUKTaHT.
Hoxmnan, cooOrmenwue, mpe-
3€HTaIHs.
8. | Paznmen 8. OCHOBBI TPUTOHOMETPHH. OK 01, 02, 03, 04, | Temarnueckas KOHTpOJIbHAS

05, 06, 07
1P 1,2,3,4,5,8

pabora.
[IpoBepounast paboTa.
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YerHbIit onpoc.
MareMaTHUeCKUi TUKTaHT.
Hoxman, coobienue, mpe-
3eHTAIMs.

9. | Pa3znen 9. Havana mareMaTrnyeckoro Temarnueckast KOHTPOJIbHAS
aHanausa. OK 01, 02, 03, 04, pabora.
05. 06, 07 ngBepvquaﬂ pabora.
[P 1,2, 3, 4, 5, MCTHLII/I ompoc.
aTeMaTHYECKUI TUKTAHT.
6,8 Joxmnanm, cooOrmenue, mpe-
3eHTaLusl.
10. | Pazgen 10. DnemeHTHl KOMOWHATO- Temaruueckas KOHTPOJIBHAS
PHKH. pabora.
OK 01, 02, 03, 04, | IIpoBepounas paGora.
05, 06, 07 VCTHBI#H ommpoc.
mrP1,2,3,7,8 MaremMaTH4eCKU# IUKTAHT.
Hoxuman, coobmenue, mpe-
3eHTaLus.
11. | Pazgen 11. DnemeHTHI TEOpUU BEPO- TemaTnueckass KOHTPOJIbHAS
SITHOCTEH M MaTeMaTUYEeCKOM CTaTH- pabora.
CTHKH. OK 01, 02, 03, 04, | IIposepounas paGoTa.
05, 06, 07 VCTHBII orpoc.
P 1,2,3,7,8 MartemMaTHYeCKHH TUKTAHT.
Hoxuman, coobmenue, mpe-
3eHTaLusl.
12. | Pazmen 12. YpaBHeHUs U HepaBeH- TemaTuueckass KOHTPOJIbHAS
CTBA. OK 01, 02, 03, 04, | pa6ora.
05, 06, 07 I[Tposepounas pabora.
[P 1,2, 3,4,5,8 | Hoknazn, coobmenue, npe-
3eHTaIM.
13. | Pazgen 13. MtoroBoe moBTOpeHUE OK 01, 02, 03, 04, | IIpoBepounas pabora.
05, 06, 07
1P 1,2,3,4,5,
6,7
14. | Iipome:KyTOUHBII JOuddepeHumpoBaHHbIi
KOHTPOJIb OK 01, 02, 03, 04, 3a4éT (1 cemecTp)

05, 06, 07
IP 1,2, 3,4,5,
6,7

(6 nucvmenHoU
¢opme)
JK3ameH (2 cemecTp)
(6 nucvmenHoU

popme)
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8.2. OneHo4HbBIE CpeACTBA

TemaTnyeckue KOHTPOJIbLHLIE PA0OTHI

1. IlepeyeHb KoMmeTeHUHH (YACTH KOMIETEHIIMHN) U MPeAMETHBIX Pe3yJIbTaTOB, NPoBe-
PsieMbIX OLIEHOYHBIM CPeCTBOM (HAUMEHOBaHUE, KO/I):

OK 01. Beibuparp croco0Obl pemieHus 3aaad npopecCHOHATBHON JEeSITeIbHOCTH MPUMEHHU-
TEJIBbHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBpEeMEHHBIE CPECTBA MOMCKA, aHATN3a U WHTepIpeTanuu nHdopma-
UM, U HTHPOPMALMOHHBIE TEXHOJIOTUH IS BHIIOJIHEHHUS 3a/1a4 PO ecCHOHANbHOM ae-
ATEIbHOCTH.

OK 03. [TmanupoBath U peaqnu30BbIBATh COOCTBEHHOE MPOPECCHOHAIBHOE M TUYHOCTHOE pa3-
BUTHE, IPEANPUHIMATEILCKYIO IeATEIHHOCT B MPOPECCHOHATBHON cepe, UCIOIb30-
BaTh 3HaHUA 110 (PMHAHCOBOM I'PAMOTHOCTH B PA3JIMUHBIX )KU3HEHHBIX CUTYaLMIX

OK 04. DddexTrBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcymiecTBiATh yCTHYIO M MMCBMEHHYK0 KOMMYHUKALMIO HAa TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ y4€ToM 0COOEHHOCTEN COLMANIBHOIO U KYJIbTYpPHOTO KOH-
TEKCTa.

OK 06. [IposBiATh rpaxk1aHCKO-IaTPUOTUYECKYIO MO3ULIHIO, IEMOHCTPUPOBATH OCO3HAHHOE
IOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX O0IE€YEI0BEYECKUX LIEHHOCTEH, B TOM YUCIIE C
y4€TOM rapMOHHU3ALNN MEKHALIMOHAIBHBIX U MEXPEITUTHO3HBIX OTHOIICHUH,
IPUMEHATH CTAaHAAPTHI AaHTUKOPPYILIUMOHHOIO ITOBEICHUS.

OK 07. CozeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpebl, pecypcocOepeKeHUI0, TPUMEHSATh
3HaHUs 00 U3MEHEHUH KIIMMaTa, IPUHLUIIBI O€PEeXIINBOTO IPOU3BOICTBA, IPPEKTUBHO
JICCTBOBATH B UPE3BBIYANHBIX CUTYaLUsX.

ITP 1. CpopMHUpOBaHHOCTH NMPECTABICHUI 0 MaTEMaTHKE KaK YaCTU MUPOBOH KyJIbTYphl U Me-
CT€ MaTeMaTHK{ B COBPEMEHHOH LMBWIIM3ALMH, CIIOCO0AX OTMCAHUS SBICHHUNA peab-
HOT'O MHMpa Ha MaTeMaTHYECKOM SI3bIKE.

ITP 2. ChopMupOBaHHOCTH NPEACTABIECHUI O MaTEMaTUUECKUX TOHATUAX KaK BaKHEHIINX Ma-
TEMaTHYECKUX MOJIENSIX, O3BOJISIOIIMX OMMUCHIBATh U NU3Y4aTh Pa3HbIE IIPOLIECCHI U SB-
JICHUs; TTIOHUMaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHMSI MAaTEMaTHYECKHX
TEOPUHA.

1P 3. Brnagenue MetogamMu J0Ka3aTeNIbCTB U AJITOPUTMAaMM PELIEHUS, YMEHUE UX NIPUMEHSTh,
IIPOBOAMTH JOKA3aTENbHbIE PACCYKICHMSI B XO/I€ PELLEHUS 3aay.

[1P 4. BnaneHnue ctaHAapTHBIMU NpUEMAMHU NPOBEACHUS TOXJAECTBEHHBIX NpeoOpa3oBaHU
YHCJIOBBIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENIbHBIX, CTENIEHHBIX, JIOTapug-
MUYECKHX, TPUTOHOMETPUUECKUX BBHIPAYKEHUH U PELLICHUS palliOHAIbHbBIX, [I0KAa3aTelb-
HBIX, CTEIIEHHBIX, JIOTapU(MUUECKUX YPAaBHEHUH U HEPABEHCTB, UX CHCTEM, TPUTOHO-
METPUYECKUX U UPPALMOHAIbHBIX YPaBHEHUH.

ITP 5. ChopMupoBaHHOCTH MpeACcTaBIEHUI 00 OCHOBHBIX MOHATUSAX MaTeMaTHYECKOTI0 aHAIN3a
U UX CBOWCTBax, YMEHUE XapaKTepH30BaTh MOBEACHNE (YHKIIUI, UCIIONb30BATh MOTY-
YEHHBIE 3HAHUS JJIS ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEH.

IIP 6. BiraneHne OCHOBHBIMU IOHATUSAMH O INIOCKMX M MPOCTPAHCTBEHHBIX N€OMETPUUYECKHUX
¢urypax, ux OCHOBHBIX CBOWCTBaX; c(hOPMUPOBAHHOCTh YMEHHSI paCIO3HABATh T€OMET-
pudeckue (GUrypbl Ha 4epTekax, MOAENAX U B peaIbHOM MHpE; IPUMEHEHHE U3Yy4EeH-
HBIX CBOMCTB reOMETpUYECKUX GUryp U (GOpMy AJs peIIeHUs] TeOMETPUYECKHX 3a1a4
U 3aJ1a4 C MPAKTUYECKUM COJIEP>KaHUEM.

ITP 7. ChopMUpOBaHHOCTD MPEICTABICHUH O MPOLECCax U SABJICHUAX, UMEIOLUX BEPOSATHOCT-
HBII XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pE€aJIbHOM MUPE, OCHOBHBIX TOHS-
THUSX 3JIEMEHTAPHON TEOPUH BEPOATHOCTEN; YMEHUM HAXOAUTh U OLIEHNUBATH BEPOSTHO-
CTH HACTYIUIEHUS COOBITUIN B MPOCTEUIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHBIE Xa-
PaKTEPUCTUKH CIyYalHbIX BEJINYMH.
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KoMmnieKkT 3aganuii )il TEMATHYECKHX KOHTPOJLHLIX pa0doT

Pa3gen 1. Pa3BuTHe NOHATHS 0 YHCJIE.

KonTtposusHas pabora Nel.

Ne Kon
3amanue
n/a KOMIIETEHIINHU
1. | dausr muokectBa A={-1;0;1;3;5} u OK 01, 02, 03,
04, 05, 06, 07.
B ={-2;0; 1; 4}. Haiinure AU B, ANB, A\B. IIP 1
2. | Borumemnre i%; it7; 12902, [P 2.
P 3.
3 | st uncen Z1 =5 + 2i; Z2 = 3 — i Haiinure: TP 4.
a) Rezim ImZy
b) z; u-2;
C) 21 + 2o, 21 — 23, 21" Z2; Z1. Zo.
4. | IlepeBenute OeCKOHEUHYIO MepUOaNUECKyIO 1po0b 0,(12) B 0OBIKHO-
BEHHYIO.
5. [IpencraBbTe 1poOH % B BUJIe OECKOHEUHOW MEPUOTUIECKON Tpoou.
6(*). | UccnenyiiTe Ha 3aMKHYTOCTh OTHOCHUTEIILHO OMEPAIMi CIIOKCHHS H
yMHOKeHHs1 MHOKecTBa : a) K={1; —1} ; b) MHOXeCTBO 1ENBIX YnCen,
KpaTHBIX IIECTH.
Paznen 2. ®yHKknuu, HX CBOMCTBA M rpaduKH.
KonTponbnas paborta No2.
Ne 3ananue Koz
/1 KOMIIETEHIINH
1. Oyukuus y=f(X) 3amana rpaduyecku. Yka- OK 01, 02,
JKUTE: 03, 04, 05, 06,
1) O6nacte onpenenenus D(y)= 07.
2) O6nacth 3navenuit E(y)= I1P 1.
3) Hynu ¢pynkiuu I1P 2.
4) TIpoMe)yTKH 3HAKOIIOCTOSTHCTBA: ITP 3.
f(x) > 0 mpwu I1P 4.
f(x)<0 mpu ITP 5.

5) [IpoMexyTKH MOHOTOHHOCTH:
dyHKIMS BO3pacTaeT Ha MPOMEKYTKAX:
®OyHKIHs YObIBACT HA POMEKYTKAX

6) Touku sKCTpeMyMa:
Toukn MuUHUMYyMa
Touku Makcumyma
7) DkcTpeMyMbl QYHKIHH:
8) SAmnsercs mu QyHKIUS YETHON, HEUETHOM, OOIIETO BHIA
9) SIBasiercst 1 QYHKIHS IEPUOTUUECCKOM
10) HawuOonpmee 3HaueHHE PYHKIHH
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Haumensbiiee 3HaueHue QyHKIAH
2. . Vax+8
Haiinurte obnacts onpenenenus GyHKIUU y = —
3 y — xHx-2)
HaiinuTte nmpoMeXyTKH 3HAKOTIOCTOSIHCTBA y = —
4. Uccnenyiite Ha 4ETHOCTh (PYHKIUIO Y = :__Xlz
Pa3zgea 3. Kopumn, cTenenu u jorapupmaol.
KoHntposibHas padota Ne3.
Ne 3aganue Kon
/i KOMITETCHIIUH
1. Breruuciure: OK 01, 02, 03,
5133 /5\7 %1 /5\12 13 04, 05, 06, 07.
a) (E) (E) :(E) ; 6) V3-37; B) logs 125; 1) log: 16. P 1
2 .
2. : m_ logs9. g) 1094216 _ 1 . |IIP2.
Boruucnure: a) log, - log,77 + 3*°937; 6) 10916 logs T | p 3.
B) log,logqlog,64. IIP 4.
3 Haiigure o0acTh oTIpeIeIICHUS yskum: | 1p 5.
a) y=2% 06)y=3""* ) y=log(7-x); 1) y=
logx+2(4 — X)-
4. Cpasnure uncna: a) 152%° 4 1571; 6) logg%z u log;% .
9 9
5. Onpenenute 3Hak uncna: a) logg ¢0,89; 0) In g.
KontposbHas pabota Neo4.
Ne 3aganue Kon
/1 KOMIETEHITHH
1. | Pemure ypauenus: | OK 01, 02, 03,
X _ om. 2x+3 _ (L) LOX L 2% £ 04, 05, 06, 07.
a) 3¥ = 27; 6) 4 _(64) :B) 5-9% +3¥—6=0. ol

2. | Pemute ypaBuenms: a) log,x=7; ©0) logi(x—2)=-0,5;|1IP2.
4

B) logs(2x? — 3x) = loge(x + 6); 1) Vx +9 = 2x — 3. gllz i
3 | Pemure HEpaBEHCTBA: :
L\X+5 1P 5.
a) 3% > 9; 0) 63¥* > (g) ; B) lgx < 2;
F) log1’9(3x + 6,9) < 1 ;
1) logo,(3+x) =logg,(5x +1).
4.(*) | Perute YpaBHEHHS " HEpaBEHCTBA:
a) 3571 4+ 35*72 = 12, 6) 5logZ x + 3logs x — 2 = 0.
Pa3nea 4. [IpsiMble H IIVIOCKOCTH B IPOCTPaHCTBeE.
KonTponbnas pabota NoS.
Ne Kon

3aganue
/1 KOMIIETEHIINHU
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1. | SABC - mpaBunbHas TpeyronabHas nupamuaa. Touku M, N u K cepe- | OK 01, 02, 03,
nuHbl cTopoH SB, SC u SA cooTBETCTBEHHO. 04, 05, 06, 07.
a. UMzobpazute nmupamumy. ITP 1.
b. Omnpenenure B3auMuOe pacronoxenue npsmbix BC u SA. Or- | [P 2.
BET O0OCHYHTE. [TP 3.
C. Omnpenenure B3auMHoe pacnojioxeHue npsamoit MN u mocko- 1P 6.
ctu CAB. OtBer obocHyiiTe.
d. Ompenenure B3auMHOE pacioiiokeHue miockocteit MNK u
ABC. OtBer obocnyiire.
2. | Hana npaBuibHas yeToipéxyronbHas npusma ABCDA1B1C1D:.
a. HMzoOpaszute mpusmy.
b. Onpenenure B3aumHoe pacnosnoxenue npsambeix CD u B1B. Ot-
BeT 00OCHYHTE.
c. Omnpenenute B3auMHoe pacnonoxenue npsmoit AD u mocko-
ctu BCCi. OTBer o0ocHyiiTe.
d. Ompenenure B3auMHOE pacroyioxkenue miockocteir ABC1 u
CA1B1. OtBet obocHyiiTe.
Pa3zpnen S. MHOrorpaHHMKH.
KonrpoabHas pabora Neb.
Ne 3ananue Koz
/1 KOMIIETEHIINH
1. | SABC - npaBunbHas TpeyronpHas nupamuaa. Beicota SO=2+/3, AB=2, | OK 01, 02, 03,
2V3 04, 05, 06, 07.
BOZT. Touku M u N cepennnbl cropoH SB 1 SC cOOTBETCTBEHHO. P 1.
a. Haiigure 6oxoBoe peOpo mMUpaMu/IbI. IIP 2.
b. Haiinute Tanrenc yria HakioHa peopa SB k miockoctu ocHo- | [P 3.
BaHUA. I1P 4.
C. HaiiguTe TanTeHC yria HaKiIoOHa miockoctr SAB k tutockocTr ITP 6.
OCHOBAHHUSI.
d. Haiinute 00bEM TaHHOM MTUPAMHUTBL.
e. Haiigure nuomanb noJHON MOBEPXHOCTH.
2. | Hana npaBunbHas detsipéxyronpHas npuzmMa ABCDA1B1Ci1D:. Cro-

pona AB=5, a 6okoBoe pedbpo AA1=6.

a. HaiinmuTe TanreHc yria HakiaoHa npsimoi D1C k mmockocTr oc-
HOBAaHHSI.

b. Haiinure Tanrenc yria mexay npssmoid AB1 u npsimoii B1As.

c. Haiinute 00bEM TaHHOMN IPU3MBI.

d. HaiiauTe ruomanp MOIHON TOBEPXHOCTH MPU3MBI.

e. HaiinuTe Tanrenc yria nHakiaona miockoctu ABCi k mtockoctu
OCHOBAHMS.

Pa3nen 6. Tesia 1 NOBEpPXHOCTH BPaLLlEHHS.
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KonTtponsHas padora Ne7.

Ne Kon
/1 3ananme KOMIIETEHIINHU
1. | Pammyc ocHoBaHus KOHYca paBeH 12, a oOpa3syromas paBHa 13. OK 01, 02, 03,
a. HMzoOpasute KoHYC. 04, 05, 06, 07.
b. HaiiuTe mI0maap MOTHOM MOBEPXHOCTH KOHYCA. IIP 1.
€. Haiigute 00béM qaHHOTO KOHYCA. [P 2.
d. HaiiguTe miomaas 0CEBOro CeUeHMs KOHYCa. gg i
2. | Pagmyc ocHOBaHMS HMUIWHAPA paBeH 7, a ocb 001=4. IIP 6.
a. HM3zob6pazute munuHIp.
b. Haiigure 066EM JTaHHOTO HUIMHIPA.
C. Haiiaure nuomanb NOJHOW MOBEPXHOCTH LIMJIMHAPA.
d. HaiiguTe miomams OCEBOro CeUCHMs UIHHIPA.
3. | Jmametp mapa paBeH 6.
a. (*) Uzo6pa3uTe map.
b. Haiigure 00béM mmIapa.
C. HaiiguTe rutonaap MOBEpXHOCTH Iapa.
d. HaiimuTe miormaas OCEBOro CEUSHHMS Iapa.
Paspnen 7. KoopauHaTbl U BEKTOPHI.
KontposbHas pabota Ne§.
No Ko
/1 3ananme KOMHCT?HLII/II/I
1. | Hansl Touku A(2; —4; 1) u B(— 2; 0; 3). Haiiaure koopaunatel Bektopa | OK 01, 02, 03,
AB u ero JUIHHY. 04, 05, 06, 07.
2. | Taubi BekTopbl & = 47 — 3] n b{—3; 1;2}. Haiinure ¢ = 2d — 3b. gg é
3. | Jlanb! BeKTOpHI d{2; —6; 3} U B{—l; 2; —2}. Haitnure: a) |d| + |B|, 6) | 1p 3:
|d@ + b|. TP 4.
4. | JHausr Touku A(2; 1; — 8); B(1; —5;0) u C(8; 1; — 4). Jlokaxwure, uro | IIP 6.
AABC — paBHOOEIpEHHBIH.
5. | Haiimure CKaJIIPHOE NPOM3BEJIEHHUE BEKTOPOB d U I;, eCciu:
a) |d| = 4; |b| =v3; A@b) = 30°
6) d{2;—3;1}, b = 37 + 2k.
6. Jlanel BekTophl d{4;1; —2} u 5{3; m; 2}. Haiiure 3Hauenne m, mpu
KOTOPOM d M b OyAyT NepIeHUKYISPHBL.
7. JlaHbl BeKTOpHI d{n;4; —2} u 5{3; m; 2}. HaliguTe 3HaueHus m u n,
IpH KOTOPOM @ U b OyAYT KOJITMHEAPHBI.
8. N300pa3uTe Ha KOOPJMHATHOW IJIOCKOCTH BEKTOPBI O—A){Z ; —2; 5}

OB{-3; 4;4}.

Pa3pnen 8. OcHOBBI TPUTOHOMETPHH.
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KonTtponsHas padora Ne9.

e 3anaHue Kon
/1 A KOMIIETEHIINHU
1. | Onpenennrte 3HAK BHIpaKeHus: —oss 14 OK 01, 02, 03,
tg(F)eto =) 04, 05, 06, 07.
2. v 'cos(§+a)-tg(270°—a) IP 1.
MPOCTUTE BBIpa)KeHI/Ie.Ctg (mte)sin(36004a) TP 2.
3. Haiinute cosa, tga, ctga, ecinu sinazg, a € (g ; TL'). gg i
4. | CpaBHuTE yucCna; [P 5:
a) cos5 u c0s7;
b) sin 5T 4 sin Iz,
12 13
C) tg138° u tg213°;
d) ctg(-—") u ctg(-=)
5. Brruncaure: cosg ‘tg (— %) + ctg30° - sin(— %).
KonTpoibHas padora Nel0.
No Kon
/1 3ananne KOMIIETEHIINHU
1 Breraucnure: arcsin (— ﬁ) + 2 arctg(—V3) — arcctg(—1) + 3 arccos 2 OK 01, 02, 03,
2 2
2. | Pemure ypaBHEeHHUS: 04, 05, 06, 07.
a) sin3x=-1; IIP 1.
b) V2cos(x—= =1; 1P 2.
) VEeos(x-3) P 3
C) (2 sin(x — E) + 1) -(6cos(4x+2)—7) =0; IIP 4.
d) \/§+3ctg(§—%)=0; IIP 5.
e) S5cos’x—sinx+5=0;
f) 4sin(x +2?n) cos(x +2?n) = —/2;
g) cos?(3x — g) —sin?(3x — g) = g;
h) 1—cos6x = 2sin3x.
Pa3nen 9. Hauajia MmaTeMaTHUYEeCKOI0 aHAJIU3A.
KontpoasHas padora Nell.
Ne Kon
n/m 3ananme KOMIICTEHITUN
1. | Hatigute MPOU3BOAHBIE ¢bynxmmii: | OK 01, 02, 03,
a) y=5x"+3x-5; 6) y = e* —5x+7; B)y=5"cosx; r) 04050607
_ Sin X TP 2.
X" +1 P 3.
2. | Haiimure TaHreHC HAaKJIOHAa KacaTeNbHOH, NPOBENEHHOM K rpaduky | rip 4.
dyrkumu Y = 3X* —5sin X + 18 Touke x=0. ITP 5.
3. | Hammmmre ypaBHEHHE KacaTeIbHOUW, TPOBENEHHON K TpaduKy (yHK-

i Yy = x3 — 24/ + 2 B Toure x=1.




36

4. | Onpenenute CKOPOCTH TeNa, JBUKYLIETocs 110 3akoHy s(t) = t? + 2t
B MOMEHT BpEMEHHU t =5.
KonTponbHas padora Nel2.
Ne 3ananue Koz
/1 KOMIIETEHIINH
1. | Haiigure IIPOU3BOJHYIO ¢ynkuuii. | OK 01, 02, 03,
T T g _ yAotay - _ Vx . y=Incosx 04, 05, 06, 07.
2) 6) y = +6Yx —8; 0) y =X'Ctgx; B) y = 5~ 1) S i
2. =—x>+3x+5 1P 2.
Hccnenyiite ¢pyHKIMIO y= Ha MOHOTOHHOCTB U 3KcTpe- | [P 3.
MYMBIL. I1P 4.
3. | Halimute Hambonbliee W HauWMeEHbIee 3HadeHUs QyHkuu Ha | [1P 5.
— x4 _9y2 . ITP 6.
y=x*-2x +50Tpe3Ke [0;3]
4. | Haiigure MpOMEKYTKH BBITYKJIOCTH M TOYKH INepernda QyHKIHH Y =
4 3
x* +4x° — 1.
5. | Hucno 40 3anuiuTe B BUIE€ CYMMBI ABYX YHCEJ TakK, 4TOObI CyMMa UX
KyOOB Obljla HAUMEHBIIEH.
6. | Haiinure, xakyro HanOOJBIIYIO TUIOIIAAb MOXET UMETh HPSIMOYTOJIb-
HUK, IEPUMETP KOTOPOro paBeH 16 cMm.
KonTponbHas pabora Nel3.
Ne 3agaHue Kon
n/m KOMIIETCHITHH
1. | Haiiiute  oOmmit Bua — mepBooOpasubix  ¢ynkmmm  f(x): | OK 01, 02, 03,
f(x) = 5x* — = + 2cosx — 17. 04, 05, 06, 07.
X " " IP 1.
2. | dns pynxumu f(x) HaiiauTe mepBooOpasHylo, rpaduk KOTOpoii mpo- TP 2
xomuT uepes Touky M:  f(x) = 3x% — 3 , M(1; -1). P 3'
3. | Berumcnure  miomank  GUIypsl,  OTPaHMYCHHON  JHHHSMH: | 11p 4'
A y=x’+Ly=0x=—-1;x=1; HPS.
6)y=sinx;x=§;x=3£. [P 6.
4(*). | Beruucaure 00bEM Tena, 00pa30BaHHOTO BpalieHHEM BOKpYT ocu Ox
TUTOIIAICH, OTPaHUYEHHBIX yKa3aHHBIMH JTMHUASMU:
yzi;xz Lx=2,y=0.
Pa3nen 10. D1eMeHTHI KOMOMHATOPHUKH.
KonTponbHas padorta Nel4.
Ne 3anganue Kon
n/n KOMIIETEHINH
1. | ¥ Upunsl nats noapyr: Bepa, 3051, Mapuna, [lonuna u Csernana. Ona | OK 01, 02, 03,
pelnia MpUriacuTh ABYX U3 HUX B kuHO. CKobKo BapuaHTOB BeiOOpa | 04, 05, 06, 07.
NOJIPYT JUIsl MOX0Ja B KUHO ecTh Y puHbI? ITP 1.
2. | Kypbep momkeH pa3HecTH TakeThl B 7 pa3iudHbiX ydpexaeHuit. | ITP 2.
CKOJIBKO MapHIpyTOB OH MOXKET BBIOPATh? I1P 3.
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3. | CKonbKO cpeau YeThIpEX3HAUHBIX YHMCEN, COCTaBleHHbIX u3 Iudp | 1P 7.
3,5,7,9 (6e3 moBTOpEHUS), TAKUX, KOTOPhIE HAUMHAIOTCS C UG PHI 37
4. | CKOIBKUMH CIIOCOOaMU TPEHEP MOXKET ONPENEINTh, KTO U3 12 criopTc-
MEHOK, TOTOBBIX K y4acTuio B 3ctadere 4X100 M, mOOESKHUT Ha ITEPBOM,
BTOPOM, TPEThEM U 4ETBEPTOM dTanax?
5. | UrpanpHas kocTh moadpackiBaeTcs ABa paza. CKOJIbKUMH crioco0aMu
MO>KET BBINACTh 00a pa3a 4€THOE YUCIIO?
Pa3nen 11. DiieMeHTHI TEOPUYM BEPOSITHOCTEN U MATEMAaTHYECKOM CTATUCTUKM.
KonTponbHas padora NelS.
Ne 3ananue Koz
/1 KOMIIETEHIINH
1. | Hecsats yyammxcs mOTy4duiIv 3a 3a4eT oleHku:S, 5, 1, 3,2, 4,4, 5,3,4. | OK 01, 02, 03,
a) OTpa3uTe JaHHBIC Ha KPYrOBOM M HA CTOJIOYATOM AUArpaMme; 04, 05, 06, 07.
b) waiiauTe pazmax, MOJy U MeIHaHy psaa oieHoK. Haiiaute ITP 1.
cpeHee apu(pMETHIECKOE TIOTy4eHHbIX OLEHOK; 1IP 2.
C) ompeaeanTe BEPOSTHOCTH TOTO, YTO CIYYaiiHO BHIOPAHHBIH ITP 3.
YYAIIHUKCS 3TON IPYIIIBI OJIYy4YUII TPOUKY. 1P 7.
2. | CnyyaiinpiM 00pa3oM BbIOpaiu ABy3HauHoe uucio. Haliaute BeposT-
HOCTb TOT'0, YTO OHO:
a) OKaHYMBACTCS MATEPKON;
b) cocrout u3 pazauuHBIX U,
C) Gombine 70 u MeHbIe 97.
3. | HaiinuTte BeposATHOCTB TOTO, UTO TpU OpOCaHHUH JIBYX KyOMKOB B CyMMeE
BBINAJIET OOJIbIIIE IEBSITH OUYKOB.
4. | B crynenueckoit rpynmne 15 ronomtei u 10 neBymek. 30% roHowei u
40% neBymexk umeror HOyTOYK. ITocne 3anstuii Hatanus bopucosna
0OHapyXXuJia, 4TO B ayJUTOPUU OCTABJIIEH KEM-TO 3a0BbIThIi HOYTOYK.
KakoBa BepOSITHOCTh, YTO OH NPUHAJIEKUT AEBYIIKE?
5. | HaiinuTte BEposITHOCTB TOTO, YTO IPU OpOCaHHUH JBYX KyOUKOB B CyMMeE
BBIMAJIET OOJbIIIE AEBSITH OUYKOB.
Pasgen 12. YpaBHeHHs 1 HEPABEHCTBA.
KonTponbHas pabota Nel6.
Ne 3ananue Koz
/11 KOMIIETECHINU
1. | PaBHOCHIIBHBI I YPaBHEHUS: OK 01, 02, 03,
a) x2+6x—7=0n(x—1(x*+6x—7)=0; 04, 05, 06, 07.
x?(x-1) ) [P 1.
b) ~ =0ux(x—1) =0; -
¢) lg(x—1)2=0u2lg(x—1) =0. IIP 3.
2. | Pemute ypaBHEeHHUS: TP 4.
a) 9%+5-3*-6=0; IIP 5.

b) lg(x+3) +l1lgx =1,
¢) 3sinx + 4cos?x - sinx = 0;

d v5+x=x




38

Kontpoasnas pabora Nel7.

Ne Kon
3amanue
/1 KOMIIETEHIINHU
1. | PemuTe HEpaBeHCTBA: OK 01, 02, 03,
x(x+2)(x—5) . 04, 05, 06, 07.
) —_ S 0, ) ) )
X(x+4) IIP 1.
b) |x+ 3] <2; IIP 2.
c) 5*<6; I1P 3.
d) 2x*+x-2 > 16; IIP 4.
e) logos(x+2) =1, TP 5.

f) log,(x*> —4) > log,(x* — 4x + 4).

Pazjnen 13. UToroBoe noBropeHue

KourponpHas padora Nel8§.

K KaKAOMY 3aJIaHUI0 JaHO HECKOJIBKO OTBCTOB. Vkaxure BepHHﬁ OTBCT, COIIPOBOJUB

KpaTKuUM pCHICHUCM.

Ne 3agaHue Koxn
/11 KOMIICTCHITUHT
1. Ypocture BI)Ipa)KGHI/ICI% — sin (g + a). OK 01, 02, 03,
a. 3c0sq; Ioﬁ, (1)5 06, 07.
0. cosa; TIP 2.
B. 0, . 1P 3.
r. 2cosa-sina. IIP 4.
2. | Pemmure ypaHenue: 2cos?x — 5cosx = 0. TP 5.
a. tarccos2.5 + 2nn,n € Z; P 6.
0. mn,n € Z; IIP 7
B. §+ mn,n € Z;
. m+ 2nn,n € Z.
3. | Haiiaute npoussoanyro Gpynkiuu f(x) = x* - sinx.
a. f'(x) = 4x3 - cosx;
6.f (x) = 4x3 - sinx + x* - cosx;
B. f'(x) = 4x3 - sinx + cosx® -;
r. f'(x) = —4x3 - cosx.
4. | Pebpo xy6ba ABCDA1B1C1D1 paBHo4. Haiimute paccrosiHue oT Bep-
mHbl D1 1o npsamoit AC.
a. 4\/3;
6.26;
B.2V2;
r. 44/3. T
5. | Pemure HepaBenctso logi(2x — 3) = —1.
3
a.[3;400);
0.(1.5; 4o0);
B. (—0;3];

r. (1.5;3].
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6. | Haiinure npomesxyTku yosiBanus Gpyaxuun f(x) = x3 — 3x2.
a.(0; 2);
0.(—o0; 0] U [2; 4+00);
B.[0;2];
r. [—2;0].
7. | HalimuTe nuaroHaib TPaBWIBHOM YETHIPEXYTOJBHON IPHU3MBI, €CIIU
CTOpOHA OCHOBaHUs 7, BhicoTa V/17.
a. 4V2;
6.7
B.9;
r. V15.

8. | Haiinute 00bEM KOHYCA, TOTYYEHHOTO B PE3yJIbTaTe BPALICHHUS IPSIMO-
YTOJIBHOTO TPEYTOJNBHUKA ¢ THIIOTeHY30 10 1 octpsiM yriom 30° Bo-
KpYT MEHBILIEr0 KaTeTa.

a.125m,
6.1257mV/3;
B. 100,
1257
3
9. | U3 naHHBIX BBIpayKEHHIA BEIOEPUTE TO, KOTOPOE HMEET CMBICIL.
1
a. lg_l’
6.0 |—=;
8
4 1 .
-=;
r.,/lg0.1.

10. | Ykaxwute, rpaduk kakoil (PYHKIHHM CXEMAaTHYHO W300pakeH Ha pH-

CYHKE.
1
a.y = ;, A v
0.y = log1 x;
2
1 X
5y =(5) 1 .
r.y = 2x. -
0 \
11. | Haiiaute Gynximro, mis kotopoit pyrkuus G(x)=x* — x sensercs nep-
BOOOPA3HOM.
x5 x?
ag(x)=7-73
6.9(x) = 4x3 —1;
B.g(x) = x> — 2x?;
r.g(x) =x3-2.
12. | Pemute ypaBHenue 4* + 3-2*¥ — 2 = 0.

a.—1;
0.1,
B.0;
T.2.
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13. | HaiiTi BeposSTHOCTb, YTO NP OPOCAHUH IBYX MOHET BBIMAJIET IBA OpJIa.

1-
a.-;
2

0.1;

B.
TI.

NN

[Tpumeuanue: 3HakoM (*) OTMEUEHbI 3a/1aHUS TOBBILIEHHOW TPYAHOCTH.

2. MeTtoanuyeckne peKOMEH/alUM 10 MOATr0TOBKE M POBEIeHNI0 TEMATHYECKUX KOH-
TPOJIbHBIX PadoT.

TemaTtudeckasi KOHTpOJIbHAs paboTa SBISETCSA TPATUIMOHHON M, BEPOSTHO, CAMOM BayKHOU
(GopMoii TeKyIIero KOHTPOJIS KaueCcTBa YCBOCHUS MaTepHalia COOTBETCTBYIoel Tembl. Kak mpa-
BUJIO, TEMATUYECKON KOHTPOJIBHOU paboTe MPEIIECTBYET YPOK MOBTOPEHNUS, HA KOTOPOM IIPOHC-
XOJUT CUCTeMaTH3alus u o0o0IIeHne U3y4yeHHoro Matepuana. Ha BblnonHeHue TeMaTuyeckon
KOHTPOJIbHOM paboThl oTBOAUTCA 40-45 MUHYT.

JUis ycnemHoro BbINOJIHEHUs 3aJaHUi TeMaTH4eCKOM KOHTPOJBHON paboOThl CTyIEHTaM
HE00XO0IUMO CEpPbE3HO TOTOBUTHCS, & UMEHHO:

- IOBTOPUTH COOTBETCTBYIOLIMI TEOPETUYECKUI MaTepHall;

- IPOCMOTPETH — pa300paTh MPUMEPHI, HIUTIOCTPUPYIOIINE TEOPETUICCKUN MaTepHa,

- 0CO3HATh (a JIy4llle ¥ MUCbMEHHO M3JI0KUTh) AITOPUTMBbI PEILICHHs] CTaHIapTHBIX 3a/1a4;

- PELIUTh MOArOTOBUTENIbHBIE BAPHAHTBl K COOTBETCTBYIOIIMM KOHTPOJIBHBIM padoTaM, UMEro-
muMcs B YMK 1o nanHON THCHMITIMHE;

- COCTaBUTb U PELIUTH CAMOCTOSITENILHO «IIPOOHBIN» BApUAHT KOHTPOJIBHOU pabOTHI.

3. Kpurepuu oueHnBaHusl.

Bbanubl 3a 3a1aHKs] HAUUCIISIOTCS CIAEAYIOLUIUM 00pa3oM:

. 3ajanue BHINMOJIHEHO BEPHO (BO3MOXKHO Hanmnuue 1-2 Hegouéron) — 3 Oasmia;

. 3aaHue BBINOJIHEHO B IPUHIIMIIE BEPHO, HO JOMYIIeHa Herpyoas ommbka — 2 6anna;

o Jonyuiena rpy6as ommn6ka (Be HerpyObIX) MM pellieHHe HEBEPHOE, HO €CTh Uaes, B
3HAYUTENIbHOM CTENEeHU peanu3oBaHHas — 1 6ai;

o 3amaHne BBIOIHEHO HEBEPHO WIIM K €T0 BHITIOJIHEHUIO He pucTynany — 0 6anios.

OxoHUaTeaLHAsA OIICHKA CTAaBUTCA B 3aBUCHMOCTHU OT MMPOLCHTA BLITTOJIHCHUA BCeH pa6OTI)II

Kputepuu orleHUBaHUS B IPOICHTAX OreHKHr baner
Ot 86% 10 100% «OTInYHO» 0,4
Ot 67% 1o 85% «Xopomo» 0,3
Ot 41% no 66% «Y 1OBIIETBOPUTEIIHHOY 0,2
Ot 21% mo 40% «HeynoBneTBOpUTEIBHOY 0,1
Ot 0% 1o 20% «HeynoBneTBOPUTEITBHOY 0,0
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IIpoBepoyHbIEe PA0OTHI

1. IlepeyeHb KOMNeTeHUHH (YACTH KOMIIETEHIIMH) U MPEeAMETHBIX Pe3yJbTaToB, MPOBe-
pAeMbIX OLIEHOYHBIM CPeJCTBOM (HAMMEHOBaHME, KO/):

OK 01. Beibupars crocoObl pemieHus 3aaad npodecCHOHaIbHON NEeATeIbHOCTH MPUMEHH-
TEJIbHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAJIM3a U HHTEPIIpETAIui HHpOpMa-
UM, 1 THPOPMALIMOHHBIE TEXHOJIOTUH IS BHITIOJTHEHHUS 3a/1a4 TPO(EeCCHOHANTBHOM J1e-
ATEJIbHOCTHU.

OK 03. [MnaaupoBaTh U peaM30BBIBATE COOCTBEHHOE MPO(PECCHOHAIBHOE U IMYHOCTHOE pa3-
BUTHE, IPEANPUHUMATENBCKYIO 1eATEIbHOCTh B MPOPECCHOHANBHOMI cdepe, UCTOIb30-
BaTh 3HAHUS N0 (PMHAHCOBOW IPAMOTHOCTH B PA3IIMYHBIX JKU3HEHHBIX CUTYAIUSIX

OK 04. 3ddexTrBHO B3auMOACHCTBOBATh U PaOOTATh B KOJUICKTUBE U KOMaH/IC.

OK 05. OcyuiecTBisATh yCTHYIO M MMCbMEHHYK0 KOMMYHUKAIIMIO HAa TOCYIapCTBEHHOM SI3bIKE
Poccuiickoiit @eaepanun ¢ y4€éToM 0COOCHHOCTEH COIMAIBHOTO U KYJIbTYPHOTO KOH-
TEKCTa.

OK 06. IIposiBisTh rpa)kIaHCKO-NATPUOTUYECKYIO MO3ULIHIO, JEMOHCTPUPOBATH OCO3ZHAHHOE
[IOBE/ICHNE Ha OCHOBE TPAJUILIMOHHBIX OOIIEUEIOBEYECKUX LIEHHOCTEHN, B TOM YHCIIE C
Y4€TOM rapMOHU3ALUN MEXKHAIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOLLIECHUM, ITpUMe-
HATBH CTaHJIapPThl aHTUKOPPYILIMOHHOT'O [IOBEICHUSI.

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH CPelIbl, pecypcocOepeKeH 0, TPUMEHSTh
3HaHUS 00 N3MEHEHUH KIIMMAaTa, MPUHIUIBI O€PEKITNBOTO MTPOU3BOICTBA, IPPEKTHBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYalUAX.

ITP 1. ChopmupoBaHHOCTH NPECTABIEHUN O MATEMATUKE KaK YaCTH MUPOBOM KYJIBTYpbI U Me-
CTe MaTeMaTUKU B COBPEMEHHOW IUBUIIM3AINH, CIOCO0AaX OMUCAHUS SBJICHHUH pealib-
HOT'O MHMpa Ha MaTeMaTH4YECKOM SI3bIKE.

TP 2. ChopMupOBaHHOCTH MPEACTABICHUI O MATEMATUYECKUX MOHATUAX KaK BaKHEHIIINX Ma-
TEMaTHYECKUX MOJIENSIX, TO3BOJISIOLINX OMHUCHIBATh U N3Y4aTh Pa3HbIE MPOLIECCHI U SB-
JICHUs; TIOHUMAHHE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS MATEeMAaTHYECKUX
TEOPHH.

[1P 3. Bnagenue MerogamMu J10Ka3aTeNIbCTB U AJITOPUTMAMH PEIICHHS, YMEHUE UX NMPUMEHSATD,
MIPOBOAMTD JOKA3aTEJIbHbIE PACCYKICHUS B XO/I€ PELLIEHUS 3ajau.

[1P 4. Bnanenue cTaHAapTHBIMU MPUEMAMH TPOBEACHUS TOXKIECTBEHHBIX MPeoOpa3oBaHUN
YHCJIOBBIX, PALIMOHAIBHBIX, HPPALMOHAIIBHBIX, IOKA3aTEeNIbHBIX, CTENEHHBIX, JOorapud-
MUYECKHUX, TPUTOHOMETPUYECKUX BBIPAXKEHUI U PEIIEHUS pallUOHATIbHBIX, I0KA3aTENb-
HBIX, CTETICHHBIX, JIOTApU(PMHUYECKUX YpaBHEHUN U HEPABEHCTB, X CUCTEM, TPUTOHO-
METPUYECKUX U UPPALlMOHAIBHBIX YPAaBHEHUM.

ITP 5. CdhopMupOBaHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHITHUIX MATEMaTHYECKOIO aHAIIN3a
U UX CBOWCTBax, YMEHUE XapaKTepH30BaTh MoBeleHUe (QYHKIUH, UCTIOIH30BATh MOTY-
YEHHbIE 3HAHUS JJIs ONMCAHUS U aHAJIN3a PeaIbHBIX 3aBUCHMOCTEH.

[1IP 6. Bnagenrue OCHOBHBIMHU MOHSATUSAMU O IJIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, ux OCHOBHBIX CBOMCTBaxX; c(hOPMHUPOBAHHOCTH YMEHHUSI pacliO3HaBaTh FEOMET-
pudeckne (GUTYphl Ha YepTekax, MOACIAX U B pEAIbHOM MHpE; MPUMEHEHHE U3YUCH-
HBIX CBOMCTB reoMeTpruueckux Guryp v popmys Ajs peleHus: TeOMETPUYECKUX 3a/1a4
Y 33J1a4 C MPAKTUYECKUM COACPKAHUEM.

ITP 7. ChopMupoBaHHOCTH MPEACTABICHUI O MPOIEcCax M SBJICHHIX, HMEIONTUX BEPOSTHOCT-
HBII XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealIbHOM MUPE, OCHOBHBIX TMOHSI-
THSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOJUTh U OLIEHUBATH BEPOSITHO-
CTH HACTYIUICHUS COOBITUI B MPOCTEUIITUX MPAKTUYECKUX CHTYAIUSIX U OCHOBHBIC Xa-
PaKTEPUCTUKH CIyYailHBIX BEJIUYHUH.
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KoMnuieKkT 3aganuii 111 IPOBEPOYHLIX padoT

Pa3gen 1. Pa3BuTHe NOHATHS 0 YHCJIE.

IIpoBepounas padora Nel.

Ne Kon
3amanue
n/a KOMIIETEHIIUH
1. Janer maOXKecTBa A = {—1;0; 1; 3; 5} u B={-2; 0; 1; 4}. Hatinure | OK 01, 02, 03,
AUB, ANB, A\ B. 04, 05, 06, 07.
2. [IpencrasbTe B BUJIE OOBIKHOBEHHOM npoow: | IIP 1.
a) 0,32;0) 3,12(3). I1P 2.
ITP 3.
I1P 4.
IIpoBepounas padota Ne2.
Ne Kon
3amanue
n/n KOMITETEHIUN
1. Hccnenyiite Ha 3aMKHYTOCTh OTHOCUTENIBHO onepauuu ymHoxeHus | OK 01, 02, 03,
MHO>KECTBO {1; 1; 3} 04, 05, 06, 07.
3 IIP 1.
2.(*) | Uccnenyiite Ha 3aMKHYTOCTh OTHOCHTEIBHO ONEPAIlii BO3BEACHUS 1P 2
B KBajpaT MHOkecTBO {—1;0;1}. P 3.
IIpoBepounas padota Ne3.
No Kon
3amanue
n/m KOMITETEHIUN
1. N300pa3ute Ha MI0CKOCTH Yncio Zz 1 HaiTu Re z, Im z, OK 01, 02, 03,
2. Brinonnurte aeldcTBUS 1122, Z1- 72, Z1°22, Z1.22 04, 05, 06, 07.
I1P 1.
I1P 2.
I1P 3.
I1P 4.
IIpoBepounas padota Ne4.
Ne 3amganue Koxn
n/m KOMIIETEHITUH
1. Pemure ypaBHeHUS: OK 01, 02, 03,
a) X>+81=0; 04, 05, 06, 07.
6) X2 +4x+13=0; IP 1.
B) x>+ 125 =0. TP 2.
I1P 3.

I1P 4.
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Pa3znen 2. ®yHKIUM, UX CBOMCTBA U IPaPUKH.

IIpoBepounas padora Ne5.

No Kon
3ananue
/1 KOMIIETEHIIUHU
1. N VX+2 OK 01, 02, 03, 04
H 6 — s B ’ s
aiinute 06nacTh onpeaeeHus QyHKIUU Y — 05, 06, 07.
2. Haii _ x%(x-2) IIP 1.
aliinTe MPOMEKYTKH 3HAKOTIOCTOSIHCTBA Y : - P 2.
3 N .. _ X-
Uccnenyiite pyHKIMIO HA YETHOCTh Y = T I1P 3.
4(*)- o o XZ(X—Z) HP 4.
Haiinute o6macTh 3Ha4eHH QYHKIUN Y = 3 IIP 5.
IIpoBepounast padbora Neb.
Ne 3agaHue Kon
/1 KOMIIETEHIUN
1. Jloctpoiite rpaduk  (QyHKIUH A OK 01, 02, 03,
TakuM 00pa3oM, YTOOBI MOTY- %’ N 04, 05, 06, 07.
yuiicst rpaduk YETHOW QYHKINU. / \ [P 1.
IIP 2.
[\ 1P 3.
N\ / V_ x |mps
01X /
\/
2. Jis  monmywuwBimerocst  rpadguka  TPOBEIUTE  WCCIICOBAHHE
(D(y),E(y),neprogudtocthb, HyIU (GYHKIUH, TPOMEXYTKH 3HAKOIO-
CTOSIHCTBA W MOHOTOHHOCTH, TOYKH 3KCTpEMyMa U IKCTPEMYMBI,
HauOOJIbIIIeEe Y HAUMEHBIIICE 3HAUYCHHUS ).
Pa3nea 3. Kopumn, crenenn u jorapudpmsi.
IIposepounast padbora No7.
Ne Kon
3agaHue
/1 KOMITETEHIIUU
1. -3 OK 01, 02, 03,
Beruncnure:  a) Y930, 0) (%) ' B) V39 o4 04, 05, 06, 07.
2. [IpencraBwTe B BHUIE: IIP 1.
. 23, 1P 2.
a) KOpHsI HATypaJIbHOM CTeTeHn 7°5; P 3
0) cTeneHu ¢ APOOHBIM MOKa3aTelleM V3* 1P 4:
3 Beruucnure:  a) 23=343 + 1/256;
4 11
1)7073 0,25 0. o 2525
6)(5;)  +2560000°% —35°; B) 22>
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IIpoBepounas padora Ne§.

Ne Kon
3aganue
n/a KOMIIETEHIIUH
7
L CpaBHUTE uuCcHIa: Q) 330 u 2%%0) V56 u 5%z; (?Af{ Ogl ,()é)z(’)703’
B) V125105 y Y/—30-T. w1
2. H36aBbTECH oT UPPAIMOHATILHOCTH B 3HaMeHaTelne: | rp 2'
3 :
a)zz, IIP 3.
5) 2 I1P 4.
V7+V5 ITP 5.
IIpoBepounast padbora Ne9.
No Kon
3amanue
n/a KOMIIETEHIINHU
1. Brrancaure: OK 01, 02, 03,
a) log, 64; 6)log181; B) 5°85%; 1) log, 98 — log, 2; | 04, 05, 06, 07.
log, 5 3log27 5 ’ TP 1.
) oz 250 ©) : TP 2.
2. BerAcHuTe, IpH KaKKUX 3HAYEHHAX X CYHIECTBYET JOrapudmM: [P 3.
a) logz(3x + 2);6) logy_»(2x + 2). TP 4.
) logs ) logy_» P 5.
Pa3nen 4. [IpsiMble M MJIOCKOCTH B MPOCTPAHCTBE.
IIpoBepounas padora NelO.
No Kon
3amanue
/1 KOMIIETEHIINHU
1. | Berisacaute B3auMHoe pacnoniokenue : a) AD u CCy; OK 01, 02, 03,
0) BCu AA1D; 04, 05, 06, 07.
B) AA1D u BCC;1. ITP 1.
O0ocHyiiTe OTBET. 1P 2.
I1P 3.
ITP 6.

Dy Ci

[
A /; -
I
I
|
D
,J-
-~
-

— —— — C
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IIpoBepounas padora Nell.

Ne Kox
3aganue
/i KOMITETCHIIH
1. | Jan xy0 ABCDA1B:1C1D:. OK 01, 02, 03,
B C 04, 05, 06, 07.
A& ITP 1.
i I1P 2.
| P 3.
AB 1o TP 6.
A1
1
a) Jlns npsmoii AB ykakute oHy napalielbHyI0 €i IpsIMylo, OIHY
NIEPECEKAIOIIYIOCS C HEHl MPsAMYI0O U OJHY CKPEILMBAIOILYIOCS C HEH
IPSIMYIO.
0) st npsimoii AB ykaxkute oJ1Hy napajuleIbHYIO €1 INIOCKOCTh, OJIHY
coJlepkallyo e€ MIOCKOCTh U OAHY IMEPECceKarollylocsl ¢ Hel TIoc-
KOCTb.
B) Jlns muiockoct ADDj ykaxkuTte oJIHY MapajuleNbHYIO0 el TIOCKOCTh
U OJIHY [IEPECEKAIOIIYIOCS C HEH IJIOCKOCTb.
Pa3zpnen S. MHOrorpaHHMKH.
ITpoBepouHas pabora Nel2.
Ne 3ananue Koz
/1 KOMIIETEHIINH
1. | U300pa3ute npaBWibHYI TpeyrojapHylo mpusMy. Oo6o3znausTe €€ | OK 01, 02, 03,
ABCA:B:Cy 04, 05, 06, 07.
ITP 1.
2. | Ans mpusMebl, n300pakeHHO# B HOMepe 1: P 2.
a) yKa)KuTe B3aMHOE PacIlOJIOKEHUE 1P 3.
npsiMbix AB 1 CCy, mpsimoit BC u mnockoctn A1B1Cy; ITP 6.
0) HaiiuTe 00BEM M IIIOIIAb TOBEPXHOCTH, €CIIH IUIOLIalb €€
ocHOBaHUs paBHA 4v/3cM?, a GoKOBOE peBGPO PaBHO 3CM.
Pa3nea 6. Tena m noBepxHOCTH BpallleHHS.
ITpoBepouHas pabora Nel3.
Ne 3agaHue Koxn
/1 KOMIETEHINU
1. | U3oOpazute nununap. Hailigute mmomans monHoi moBepxHoctu mu- | OK 01, 02, 03,
JUHJIpA, €CIIM PaJNyC €ro OCHOBAHMS paBeH ScM, a oopaszyromas 3cm. | 04, 05, 06, 07.
2. | N3obOpasure konyc. Haliaure 00bEM KOHYca, eciin paanyc ero ocaoBa- | ITP 1.
HU PaBeH 2CM, a BbICOTA 3CM. I1P 2.
ITP 3.

I1P 6.
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Pa3znen 7. KoopanHaThbl U BEeKTOPbI.

IIpoBepounas padora Nel4.

Ne Kon
3aganue
/i KOMITETCHIINHI
1. | dansl Touku A (2; 4; -3), B (-3; 0; -2). Haiinute koopaunats! Bektopa | OK 01, 02, 03,
EM CTo JJIMHY. 04! 05! 06! 07.
2. | Iaui Bextops! 3 (5; 0; 2) u b (-3; 4; -2). Haiiure Bextop ¢ = 23 + b gg é
U €T0 JJIUHY. TP 3'
3. | Haitamte yron Mexay BekTopamn 3 = 21+ 6] — kub = 1— 2j — 4k. P 6:
Pa3nes 8. OcHOBBI TPUIOHOMETPHH.
IIpoBepounas padora NelS5.
No Kon
3anganue
/11 KOMIICTCHITUH
1. | IlepeBeaute u3 rpaycHOM MepBbI B paguannyio: | OK 01, 02, 03,
a) 15° 6) 50%B) 17°% 1) 540°. 04, 05, 06, 07.
2. | IlepeBenure u3 paguaHHON MephbI B rpaaycuyto: | IIP 1.
57, 3r, . I1P 2
a) — 0)—; B) Sm;r) 4. :
) 530)= B) ) P 3
TP 4.
IIpoBepounas padora Nel6.
No Kon
3anganue
/11 KOMIICTCHITUHT
1. | Onpenenute 3HAK yucaa. | OK 01, 02, 03,
. 0. 13z, . _AEN0)- o —T).cos23T 04, 05, 06, 07.
a) sin260°; 6) cos T B) tg5; 1) ctg(-450"); 1) s1n( 5) COS—. P 1.
2. | Haiigure 3HaUCHUE BBIDKCHHUSA | [1p
2$in§+cos(— 2) — 2tg0+ctg(— g). P 3.
1P 4.
ITP 5.
ITpoBepounas pabora Nel7.
No Kon
3aganue
/1 KOMITETEHITUU
L HatiguTe sina, eciau coso=— i, 0E (E;n). OK 01, 02, 03,
- 15 2 04, 05, 06, 07.
2. | Yupocrure: ctg(270%+a) IP 1
P " cos(180°—a)-tg(n—a) )
3. | Beruucnure: 2 sin 15° - cos 15° TP 2.
ITP 3.
1P 4.

ITP 5.
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IIpoBepounas padora Nel8.

Ne Kon
3aganue
n/a KOMIIETEHIIUH
1. | Yopocrture Beipaxkenue: | OK 01, 02, 03,
o (3n . | 04, 05, 06, 07.
a sin(——x) -tg(2n + x); 1 U9y V0,
) n (5-x) tgCn+0; | 9
6) 1-sin? (5 +x). 1P 2.
2. | Pemure ypasuenus: | [P 3.
a) sin (ZX + %) =1; gg g
6) cos (3x =) = 0;
B) sin (g + X) +cosx = —2.
[IpoBepounas padora Nel9.
No Kon
3amanue
/11 KOMIIETEHI[UHA
1. | Beruncinure: OK 01, 02, 03,
arcsin (— %) + 2arccos(—1) — 3arctgy3 + arcctg0. %‘; (1)5’ 06, 07.
2. | Haiimute wHambonpliee W  HAWMCHbBIIEE 3HA4YCHHWEC (DYHKIUU: P 2.
a) y = sinx Ha mpesxe[% ; %]; IIP 3.
0)y = 2 cos(2x — 6) + 3 ua muOXecTBe R. I1P 4.
IIP 5.
IIpoBepounas padota Ne20.
No Kon
3amanue
/11 KOMIIETEHIUHA
1. | Peumute ypaBHeHHUS: OK 01, 02, 03,
a) sinx = %; 04, cl)s, 06, 07.
I1P
T\ _ _ﬁ_ '
6) ctg(2x +5) = -3 ggg.
T .
B) 4cos (3x — Z) = 5. op 4.
IIP 5.
Pasznen 9. Hauana MmaTeMaTH4yecKoro aHajimsa.
IIpoBepounas padora Ne21.
Ne Kon
3agaHue
/1 KOMITETEHITUN
1. | Hatigute MPOU3BOAHBIE ¢bynxmmii: | OK 01, 02, 03,
a) y=x"-5x"-4; 0) y =2e* —5x +7; %‘;?5 06, 07.
B)y=5X-COSX;1“)y=SIn4X. I1P 2.
X 1P 3.
I1P 4.

I1P S.
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IIpoBepounas padora Ne22.

Ne Kon
3aganue
n/n KOMIIETEHIIUH
1. | Beruncnure npou3BOIHBIC CASAYIOMINX (PYHKITUI: OK 01, 02, 03,
a) y = 2% x* +%—3; 0) y = (x* +2x)cos x; Ioﬁ; ?5’ 06, 07.
IP 2.
5 y=2% 0y g, P 3.
X +4 IIP 4.
IIP 5.
IIpoBepounas padota Ne23.
No Kon
3amanue
/1 KOMITETEHIUN
1. | HaiiguTe TaHTeHC yriia HAKJIOHAa K OCH adcmucce KacaTenbHol, mpose- | OK 01, 02, 03,
néHHo# K rpaduky pynkumu y = 2sinx + 5x — 2 B Touke ¢ abcuuc- | 04, 05, 06, 07.
coii x0=0. IIP 1.
2. | Hammmure  ypaBHeHme — KacatenbHOW K rpaduky  ¢yakoum | IIP 2.
y = 3x* + 2x? — 1 B Touke ¢ abcuuccoit Xo=1. ITP 3.
3. | HaiifuTe mpoMexKyTKH MOHOTOHHOCTU M 3KcTpeMyMbl pynkiuu y = | [IP 4.
3x* + 4x3 + 1. 1P 5.
4. | Haiinute HauOomnplliee ¥  HauMEHbIIee 3HauYeHUE (PyHKUUU
y = x° — 5x + 2 Ha otpeske [—2; 0].
IIpoBepounas padota Ne24.
Ne Kon
3agaHue
n/m KOMITETEHIUN
1. | Haiigure epBOOOPAZHYIO ¢ynkuuu | OK 01, 02, 03,
f(x) = 2x° — X + cosx — 1, npoxoasmutyio uepes Touxy M(0;3). 04, 05, 06, 07.
2. | Beruncnure OTpeIeIEHHBIN unrerpai: | 1IP 1.
2 4 3 I1P 2.
a) j(x2 +3x)dx ; 6) j(sﬁ —x%+ )dx. IIP 3.
] 1 X TP 4.
ITP 5.
IIpoBepounas padora Ne25.
Ne Kon
3agaHue
n/m KOMIIETEHITUH
1. | Beruncnute miomaap GUrypsl, orpaHnueHHou cnenyromumu tuausmu: | OK 01, 02, 03,
a)y=2x"+1y=0,x=-1x=1; 04, 05, 06, 07.
T T ITP 1.
0) y=CO0sX, X=7, X=3, y=0. TP 2.
P 3.
ITP 4.

ITP 5.
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Pa3znea 10. DneMeHTHI KOMOMHATOPHKH.

IIpoBepounas padora Ne26.

Ne Kon
3ananue
/i KOMITETCHIINHI
1. | Brpynme u3 20 cryaeHToB HE0OX0aMMO BBIOpaTh Tpoux aeneratoB Ha | OK 01, 02, 03,
CTyAeHYecKylo KoH(pepeHuio. CKolpkuMu pasnuunbiMu criocobamu | 04, 05, 06, 07.
MOKHO DTO caelaTh? IIP 2.
2. | dns cocTaBieHHsI HOBOTOJHUX IMOJAPKOB KyIJIeHO 6 BuIoB miokosazd- | 1P 3.
HBIX KOH(eT U § BuaoB Kapamenu. s cocraBineHus oxHoro nogapka | I1P 7.
UCTIONB3yeTcs 4 BHJA IIOKOJAJHBIX KOH(ET M 5 BHIOB Kapamelu.
CKONBPKUMH Pa3IUYHBIMH CIOCOOaMU MOXHO cOOpaTh MOJAPOK, €CIU
KOJINYECTBO KOH(ET KaXI0T0 BHUJA, BKIOYAEMOr0 B IMOAAPOK, OJMHA-
KOBO?
3. | Ha meBaru kaproukax Hamucanbl Ludpsl oT 1 10 9. V3 HUX BBIOMpaOT
3 KapTOUKH M BBIKIAABIBAIOT JPYT 3a ApyroM. CKOJBKO pPa3IUYHBIX
TPEX3HAYHBIX YUCEJI MOYXKHO MOJYyYUTh TaKUM 00pa3zom? CKOJIBKO pa3-
JUYHBIX TPEXIHAYHBIX YUCEN MOXHO MOJIY4YUTh, eciiu uMeercs 10 kap-
Touek ¢ nuppamu ot 0 10 9?7
ITpoBepouHas pabota Ne27.
Ne 3agaHue Kon
/11 KOMITETCHINH
1. | B nepBom psiay TeatpanbHoii noxu 4 mecta. Cxonbkumu crniocobamu | OK 01, 02, 03,
MOJKHO pacCcajJiTh 3pUTENICH B MEPBOM psidy, €clid B JIOKY Bouuma Bo- | 04, 05, 06, 07.
CEMb YEJIOBEK? I1P 2.
2. | Hakarepe nmsaTh CUTHAJIBHBIX (hiaskkoB pazHoro nseta. Curaain cocrout | ITP 3.
U3 JIBYX WM TpeX ()Ia)KKOB, BBIBEUICHHBIX B onpenenéHHom nopsake. | 1P 7.
CKOJIIbKO pa3JIMYHBIX CUTHAJIIOB MOKET MOJaTh KaTep?
3. | CKOJBKO pa3sMUYHBIX OYepeeii MOKHO COCTaBHTh U3 6 UEIIOBEK, MPH-
HIEIIUX OJJHOBPEMEHHO B Kaccy Uil Moiay4yeHus 3apraTthl? CKOIBKO
CpeIu 3TUX OYepeleil TakuX, B KOTOPBIX MEPBbIM OyIeT rpakJaHUuH
WBanoB?
Pasneua 11. D1eMeHTBI TEOPHUH BEPOSTHOCTEH U MAaTeMATHYECKON CTATHCTHKH.
[TpoBepouHas pabota Ne28.
Ne 3ananue Koz
/1 KOMIIETSHIINH
1. | Haiitu BepoATHOCTH TOTO, UTO MpHU ABYKpaTHOM Opocanuu urpansHoro | OK 01, 02, 03,
KyOuKa Mpou3BeICHIE BBITIABIINX OUYKOB OyIeT: 04, 05, 06, 07.
a) KpartHO 9; TP 1.
b) xpatHo 2. IIP 2.
1P 3.
2. | U3 xonoas! B 36 KapT ciydaiiHeIM 00pa3oM BbITackubaroT 7 kapT. Ka- | [p 7.
KOBa BEPOSTHOCTb TOTO, YTO CPEAM BHIOPAHHBIX KapT OyAeT XOTs Obl
0JIHA KapTa 4epBOBOI MacTu?
3. | B ypue nexar 12 Genbix u 10 kpacHbIx mapoB. CiaydaiiHBIM 00pazom
nocraroT 6 mapoB. KakoBa BEpOSTHOCTB TOTO, UTO CPEAM ITUX 6 IIAapOB
pOBHO 3 OebIX?
4. | ABy3HauyHoe uucio coctaBuian u3 mudp 0, 1, 2, 3, 4. KakoBa BeposT-

HOCTB TOI'O, YTO DTO YHCJIIO:




50

a) uértHoe;
b) nmenwurcs na 5?

Pa3nea 12. YpaBHeHust 1 HepaBeHCTBA.

IIposepounasg pabora Ne29.

3X
nlog, X+ 2

3

nlog,,(3x-8) > |Og0‘3(X2 +4).

<1:

Ne Kon
3aganue
n/n KOMIIETEHIIA U
1. | Pemmute ypaBHEHUS: OK 01, 02, 03,
avx +2=1; oWx +1+5=x; B)(x? + 4x)V/x — 3 = 0; | 04, 05, 06, 07.
__6 I1P 1.
r) 10vx+3+17 = — P 2.
I1P 3.
I1P 4.
I1P 5.
[IpoBepounas padora Ne30.
Ne Kon
3aganue
/a KOMIIETEHIIUU
1. | Pemute ypauenue: | OK 01, 02, 03,
1 1. _ — - | 04, 05, 06, 07.
a)log, — = 1; 0)logg_, 11 — 0.5 = 0; P 1
B)log.6(2 +1log,(3 +x)) = 0. IIP 2.
2. | Pemre YPaBHEHHE! | [1p 3
a')3x+3 + 8 . 3x+2 — 331 P 4
IIpoBepounas padora Ne31.
Ne Kon
3agaHue
/1 KOMIIETEHIUHA
1. | Pemnute HepaBenctsa: | OK 01, 02, 03,
6-5x 04, 05, 06, 07.
2 2+5x 25 HP 1
a)| — >—; :
5 64 I1P 2.
I1P 3.
6)25X<6'5X—5; IIP 4.
B) 6|096(X+2) < 3 . IIP 5.

[Tpumeuanue: 3HaKOM (*) OTMEUEHBI 3a/1aHUS TTOBBIIEHHOW TPYAHOCTH.

2. MeToanuyeckne peKOMEHIAHM M0 MOATOTOBKE U NMPOBEIEHUI0 TPOBEPOYHBIX PadOT.

HpOBCpO‘IHEUI pa60Ta (HG6OHBI_H8.$I 10 Yuciry 3aJlaHui U BBIACIIEICMOMY Ha BBIITIOJIHCHUEC BPC-

MEHHU KOHTpOJIbHAas paboTa) MPOBOJUTCS C IEJIbIO TEKYILET0 KOHTPOJIS YPOBHS YCBOCHHUS MaTepu-
ajia Ha pasHbIX dTalax U3y4eHHs TEMbI, B TOM YHCIIE U JUIs BO3MOKHOU KOPPEKIUH IIAHOB I10-
ClIeyIoIUX ypokoB. Ha BeinoiHeHne mpoBepouHoit paboThl oTBOAUTCS 15-25 MUHYT.
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Kpurepun oueHuBaHus.

bamnel 3a 3aaHus] HAYUCISFOTCS CIEAYIONTIM 00pa3oM:
3aanue BBIMOJIHEHO BEPHO (BO3MOXKHO Hanmnuue 1-2 Hemou€ToB) — 3 6aia;
3aanue BBIOJIHEHO B MPUHITUIIE BEPHO, HO JIOMYIIICHA Herpybas ommoka — 2 Oainia;
Homnymena rpy6as ommOka (18e HErpyObIX ) WIH PEIICHUE HEBEPHOE, HO €CTh Ues, B
3HAYUTEIIBHON CTEIeHU peann3oBaHHas — 1 Gai;
3aaHue BBIMOJIHEHO HEBEPHO MUJTU K €T0 BBIIOJIHEHUIO He TpucTynaini — (0 6amios.

OxoHUaTeILHAS OLICHKA CTaBUTCA B 3aBUCUMOCTHU OT MMPOLICHTA BLIITOJIHCHU A BCeM pa6OTBIZ

Kputepuu onenuBanus B mpoleHTax Ouenku bamnbt
Ot 86% 10 100% «OTINYHOY 0,4
Ot 67% 1o 85% «Xopo11o» 0,3
Ot 41% no 66% «Y 10BJIETBOPUTETILHOY 0,2
Ot 21% no 40% «HeynoBneTBOpUTEIBLHO 0,1
Ot 0% 1o 20% «HeynoBneTBOPUTEIIBHOY 0,0
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MaTteMaTHYeCKHHA IMKTAHT, VCTHBLIH OIIPOC.

1. IlepeyeHb KoMNeTeHUHH (YACTH KOMIETEHIIMHN) U MPeAMETHBIX Pe3yJIbTaTOB, NPoOBe-
PsieMbIX OLICHOYHBIM CPeJACTBOM (HAUMEHOBaHMe, KO/):

OK 01. Beibupars crocoObl pemieHus 3aaad npodecCHOHaIbHON NeATebHOCTH MPUMEHH-
TEJIbHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJCTBA TIOUCKA, aHAJIM3a U MHTEPIIpETaIlid HHPOpMa-
UM, 1 THPOPMAIIMOHHBIE TEXHOJIOTUH IS BHIIOJTHEHUS 33/1a4 PO eCCHOHATBHOI 1e-
ATEJIbHOCTHU.

OK 03. [MnaaupoBaTh U pea30BBIBATE COOCTBEHHOE MPO(PECCHOHAIBHOE U IMYHOCTHOE pa3-
BUTHE, IPEANPUHIUMATEIBCKYIO 1eATEIbHOCT B MPOPEeCcCUOHANBHOMN cdepe, UCII0Ib30-
BaTh 3HAHUS 10 (PMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX

OK 04. 5ddexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMAaH/IC.

OK 05. OcyuiecTBisATh yCTHYIO U MMCbMEHHYK0 KOMMYHUKAILIMIO HAa TOCYIapCTBEHHOM S3bIKE
Poccutickoit deneparnuu ¢ yuéToM 0COOEHHOCTEH COIMAIIBHOTO U KYJIbTYPHOT'O KOH-
TEKCTa.

OK 06. IIposiBisATh rpa)kIaHCKO-NAaTPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBE/IEHNE Ha OCHOBE TPAJULIMOHHBIX OOIIEUEIOBEYECKUX LIEHHOCTEHN, B TOM YHCIIE C
y4€TOM rapMOHU3ALUN MEKHAMOHAIBHBIX U MEXPETUTHO3HBIX OTHOLLUEHUH,
IPUMEHSTH CTAaHAAPTHl AaHTUKOPPYILIUOHHOTO [TOBEACHHUS.

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH CPelIbl, pecypcocOepeKeH 0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMAaTa, MPUHIUIBI O€PEXKITNBOTO MTPOU3BOICTBA, IPPEKTHBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYAIUsX.

ITP 1. ChopmupoBaHHOCTH NPEACTABIECHUIN O MATEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYphI U Me-
CT€ MaTeMaTUKU B COBPEMEHHOW IUBUIIM3AINH, CIOCO0AaX OMUCAaHUS SBJICHHUM pealb-
HOT'O MHMpa Ha MaTeMaTH4YECKOM SI3bIKE.

TP 2. ChopMUpOBaHHOCTH MPEACTABICHUI O MAaTEMATHUECKUX TOHATUSAX KaK BaKHEHIINX Ma-
TEMaTHYECKUX MOJIENISIX, TO3BOJISIOLINX ONUCHIBATh U N3Y4aTh Pa3HbIE IPOLIECCHI U SB-
JIEHUs; TIOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS MATEeMAaTHYECKUX
TEOPHH.

[1P 3. Bnagenue MerogamMu J10Ka3aTeNbCTB U AJITOPUTMAMH PEIICHUS, YMEHUE UX NMPUMEHSATD,
MIPOBOAMTD JJOKA3aTEJbHbIE PACCYXACHUS B X0JI€ PELICHUS 3aau.

[1P 4. Bnanenue cTaHAapTHBIMU MPUEMaMH TPOBEACHUS TOXKIECTBEHHBIX MPeoOpa3oBaHUN
YHCJIOBBIX, PALIMOHAIBHBIX, HPPALMOHAIIBHBIX, IOKA3aTEeNbHbIX, CTENEHHBIX, JOorapud-
MHUYECKHUX, TPUTOHOMETPUYECKUX BBIPAXKEHHH U PEIICHUS pallMOHAIbHBIX, TOKA3aTellb-
HBIX, CTENIEHHBIX, JJOrapu(PMUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM, TPUTOHO-
METPUYECKUX U UPPAlMOHAIbHBIX YPAaBHEHUM.

ITP 5. CdhopMupOBaHHOCTH MPEJICTABICHUIH 00 OCHOBHBIX MOHITHUIX MATEMaTUYECKOIO aHAIIN3a
U UX CBOWCTBaxX, YMEHUE XapaKTepH30BaTh MOBeAeHNE (QYHKIIHI, UCIIONb30BATh MOTY-
YEHHbIE 3HAHUS Ui ONMCAHUS U aHAJIN3a PeallbHbIX 3aBUCUMOCTEH.

[P 6. BrageHne OCHOBHBIMHU MOHSATUSAMU O IJIOCKUX M MPOCTPAHCTBEHHBIX N€OMETPUUYECKUX
¢durypax, ux OCHOBHBIX CBOMCTBaxX; c(hOPMHUPOBAHHOCTH YMEHHUSI pacliO3HAaBAaTh FEOMET-
pudeckue (GUTyphl Ha YepTexkax, MOJACIAX U B peaIbHOM MHpE; TPUMEHEHUE U3ydYeH-
HBIX CBOMCTB reoMeTpruueckux Guryp v Gopmys Ajs peleHusi TeOMETPUYECKUX 3a/1a4
Y 3a7]a4 C IPAKTUYECKUM COJEPIKAHUEM.

ITP 7. ChopmMupoBaHHOCTH MPEACTABICHHUI O MPOIECCaX M SBJICHUIX, HMEIOIUX BEPOSTHOCT-
HBII XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaJIbHOM MUPE, OCHOBHBIX MOHSI-
THSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOJUTh U OLIEHUBATH BEPOSITHO-
CTH HACTYIUICHUS COOBITUI B MPOCTEUIITNX MPAKTUYECKUX CHTYAIUSIX U OCHOBHBIC Xa-
PaKTEPUCTUKH CIyYailHBIX BEJIUYHUH.
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3aganusa AJis MATEeMAaTHYECKOr0 JMKTAHTA, YCTHOI'0 OIpoca

Pa3nen 1. PazBuTHe HOHATHS O YHCJIE.

Ne Kon
3anaHue
/i KOMITETCHIIHI
1. [IpuBeauTe nmpumep ABYX YMCIOBBIX MHOXKECTB, nepeceyenuemM ko- | OK 01, 02, 03,
TOPBIX SIBISIETCS: a) MyCTOe MHOXECTBO; 0) onHO u3 maHHbIX nByXx | 04, 05, 06, 07.
MHOXECTB. I1P 1.
2. 3anuImMTe CUMBOJIMYECKH MHOYKECTBO: a) YETHBIX HeibiX uucen; 0) | ITP 2.
HEYETHBIX LEJIBIX YHUCE. I1P 3.
3. 3anunmnTe CMMBOJIMYECKU OTIPEICTICHUE MHOXKECTBA: a) pallMOHAIIb-
HBIX 4Kcel; 0) KOMIUIEKCHBIX YHCEIL.
4. [TpuBeauTe mpuMep IBYX UPPAUOHATBHBIX YUCEN, MEXKIY KOTO-
PBIMU HET IEJIbIX YHCET.
o. 3anummTe OnpeesieHre yucia .
6. 3anumuTe Kakoe-HUOYIb KOMIUICKCHOE YHCIIO U YKAXKHUTE €ro MHU-
MYIO U JeHCTBUTENBHYIO YacTH. Hanmummmre 4ncio, mpOTHBOIMONIO0XK-
HOC JJAHHOMY M YHUCJIO, COMPSDKEHHOE C TAaHHBIM.
Paznes 2. @yHk1uM, MX CBOICTBA M rpaduKH.
No Ko
3anaHue o
/Tt KOMIIETEHITNH
1. Chopmynupyiite onpenenenue GyHKIUH. OK 01, 02, 03,
04, 05, 06, 07.
2. Cdopmynupyiite onpeenenue odiactu onpeaeneHus QyHKINH. 1P 1.
3 Coopmynupyiite onpeiesieHIe MHOKECTBA 3HAUYCHUN (DYHKIIMU. 1P 2.
4. Chopmynupyiite onpeneneHne Hyaeh QyHKIHH. TP 3.
IP 5.
5. Chopmynupyiite omnpeneneHrue MTPOMEXKYTKOB 3HAKOMOCTOSHCTBA
GbyHKIMH.
6. Chopmynupyiite onpeneneHrue CTallHOHAPHBIX TOUYEK (PYHKIIUH.
7. ChopmynupyiiTe onpeaeneHne KPpUTHIECKUX TOUEK (DYHKITIH.
8. Chopmynupyiite onpeneneHne Touek SIKCTPEMYMOB G yHKITHH.
9. Chopmynupyiite onpeneneHne 3KCTpPEMyMOB (PYHKITHH.
10. Chopmynupyiite ompeseneHne MPOMEKYTKOB BBITYKIOCTH BBEPX U
BHU3.
11. Cdhopmynupyiite onpeaesneHue Touek neperuoa.
12. Chopmynupyiite onpenenenre Y4€THON QYHKIIUH.
13. Cdhopmynupyiite onpenenenrne HeUETHOW QyHKIIUU.
14. Cdhopmynupyiite onpeseneHrne NepuoAnIecKoi GyHKIIUH.
15. Chopmynupyiite onpesesneHrne Bo3pacTaroleil Ha HEKOTOPOM ITpoMe-
KYTKE QYHKIIHUH.
16. Chopmynupyiite onpeneneHue yObIBaroleil Ha HEKOTOPOM IpoMe-

KYTKE QYHKILHUH.
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17. Cdhopmynupyiite onpeaeneHue Bo3pacTaronieid (yHKINH.
18. ChopmynupyiiTe onpeneneHue yobBaromen GyHKIIH.
19. Cdhopmynupyiite onpeneseHue B3auMHOOOPAaTHBIX (DYHKIIHH.
20. [IpuBenuTe mpumep 4€THON QYHKIIUH.
21. [TpuBenute npumMep HEUETHON HYHKINH.
22. [IpuBenuTe mpuMep Bo3pacTaromieii GyHKIIUH.
23. [TpuBenure npumep yObIBaromeit GpyHKIUM.
24, [IpuBenuTe mpuUMeEp MOCTOSTHHOMN (PYHKITUU.
25. [TpuBenuTe mpuMep NEPUOTUICCKON PYHKITHH.
26. [IpuBeaute mpumep HemepuoaNdecKoi HyHKINH.
Pasnen 3. Kopau, crenenu u jorapugmsl.
Ne Ko
3ananue A
/11 KOMITETCHIINH
1. Chopmynupyiite ompenenenue apudpmernueckoro kaapatHoro | OK 01, 02, 03,
KODHSI. 04, 05, 06, 07.
2. Coopmynupyiite onpexnenenue apudmerndeckoro kopus n- | IIP 1.
CTEICHHU. [P 2.
3 Chopmynupyiite onpeeseHre CTENeH:H ¢ HaTypaibHbiM mokaszate- | [P 3.
JEM. I1P 4.
4. CdopmynupyiiTe onpeeserne jorapudma Yuca. ITP 5.
o. 3anuiuTe OCHOBHBIE CBOMCTBA KBAAPATHOTO KOPHSI.
6. 3anuiuTe OCHOBHBIE CBOMCTBA KOPHS N-0i CTENEHHU.
7. 3anumuTe OCHOBHbIE CBOICTBA CTETIEHU C HaTypaJlbHbIM MOKa3aTe-
JEM.
8. 3anummTe OCHOBHbIE CBOMCTBA CTENEHH C 11eJIbIM IOKA3aTENIEM.
9. 3anummMTe OCHOBHBIE CBOIMCTBA CTENCHH C PAllMOHAIBHBIM TOKa3a-
TEJIEM.
10. 3anummTe OCHOBHOE JIOTApU(PMUIECKOE TOKIECTBO.
11. | 3anumuTe OCHOBHBIE CBOWCTBA JIOTapu(hMOB.
12. 3anummuTe OCHOBHBIE MPaBJIA IEHCTBUM ¢ JTorapudmamu.
13. 3anummuTe 001acTh ONpeAeICHUs JJOTapuOMUIECKOr PyHKITUH.
14. | 3anumuTe 06JaCTh ONpeieNeHus M0Ka3aTeNbHON QYHKIMH.
15. 3anuiuTe MHOXKECTBO 3HaYEHHUH JJorapu@Muueckoil GyHKIIUH.
16. | 3anuimuTe MHOXKECTBO 3HAUYEHUH NMOKa3aTeNbHON (DYHKIIUH.
17. 3anumuTe TPOMEKYTKH MOHOTOHHOCTHU JoTapudmudeckoi GyHK-
IIMH B 3aBUCUMOCTH OT OCHOBAHHMSI.
18. | 3anmummTe MPOMEKYTKH MOHOTOHHOCTH TTOKa3aTeNbHOM ()YHKIINH B
3aBHCHUMOCTH OT OCHOBaHHUSI.
19. | H3o0pa3ure rpaduk gorapupmMudeckoi QyHKIIMHU C OCHOBaHUEM 2.
20. | M3o6pa3uTte rpaduk JorapupmMudeckoi GyHKIIUU C OCHOBAHUEM Y5.
21. | U306pa3uTte rpaduk noka3arenbHON (PyHKIIMHM ¢ OCHOBAHUEM 2.
22. | N300pa3uTte rpaduk moka3aTenbHON (QYHKIIMH C OCHOBAHUEM V2.
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Pa3nea 4. IIpsiMble M IJIOCKOCTH B NPOCTPAHCTBE.

0 Kon
3aganue
/1 KOMIIETEHIINH
1. | Copmynupyiite onpeneneHue napauieabHbIX TPSIMBIX. OK 01, 02, 03,
2. | ChopmynupyiiTe onpeieeHue MePeCeKaAIOIMUXCS MPSMBIX. 04, 05, 06, 07.
3 | ChopmynupyiiTe onpeaesieHHe CKPEIUBAOIIMXCSI TPSIMBIX. ITP 1.
4. | ChopmynupyiiTe onpeieieHUe NapauIebHbIX NpsMoi u miockocru. | [IP 2.
5. | Chopmymupyiite onpeaenenue OpsaMoi, Jiexamiei B II0CKOCTH. IIP 3.
6. | Chopmynupyiite onpeenenne NpsiMou, epeceKaroei MIOCKOCTh. 1IP 6.
7. | ChopmynupyiiTe onpeeacHrue napalyIeIbHbIX TIIOCKOCTEH.
8. | ChopmynupyiiTe onpeneneHne NepeceKarInXcs IIOCKOCTEH.
9. | ChopmynupyiiTe onpenesaeHue yria MeXIy NepeceKalomUMUCs Mpsi-
MBIMH.
10. | Cdopmynupyiite onpeaeseHue NepueHIUKYISIPHBIX MIIOCKOCTEH.
11. | ChopmynupyiiTe onpeieeHre NEPIEeHIUKYISIPHBIX IPSIMBbIX.
12. | ChopmynupyiiTe onpeaeaeHne yria MeKIy CKPEIIMBAIONIIMHUCS TIPsi-
MBIMU.
13. | ChopmynupyiiTe onpeaesieHHe yriia MeKy IpSIMOM U TNIOCKOCTBIO.
14. | Cdopmynupyiite onpeneneHue IpsMou, epreHIuKyIIPHOM K TNIOCKO-
CTH.
15. | Cdopmynupyiite onpeneseHne HAKIOHHON K TNIOCKOCTH.
16. | Chopmynmpyiite onpeaesieHue IByrpaHHOro yria.
17. | Cdopmynupyiite onpeaenaeHue JMHEHHOTO yriia JBYTPaHHOTO yIiia.
18. | ChopmynupyiiTe onpenencHUe PACCTOSHHUS MEXIY CKpPEIIMBAIOIIH-
MHCS TIPSMBIMH.
19. | Cdopmynupyiite Teopemy — NPH3HAK CKPEHIMBAIOIIMXCS TPSIMBIX.
N300pa3ute cOOTBETCTBYIOUIYIO «KapTHUHKY» M 3anumure (*) Teopemy
CHUMBOJIMYECKH.
20. | Copmynupyiite TeopeMy — MPHU3HAK NApAIICTEHOCTH IPSMOM H TITOC-
KoCcTU. M300pa3uTe COOTBETCTBYIOLIYIO «KAPTHHKY» M 3anmuiute (*)
TEOPEMY CHMBOJIMYECKH.
21. | Copmynupyiite TeopeMy — HpPU3HAK MapauIeIbHOCTH IJIOCKOCTEH.
N300pa3ute cOOTBETCTBYIOUIYIO «KapTUHKY» U 3anuiuTe (*) reopemy
CHUMBOJIMYECKH.
22. | Chopmynupyiite TeOpeMy — IPU3HAK MEPIICHANKYISIPHOCTH TMPSIMOU U
iockoctu. M300pa3ute COOTBETCTBYIONIYIO «KAaPTHHKY» M 3alUIINTE
(*) TeopeMy CUMBOJIMYECKH.
23. | Copmynupyiite TeopeMy — NMpHU3HAK MEPIEHAUKYISIPHOCTH IUIOCKO-
cteil. M300pa3ure COOTBETCTBYIOIIYIO «KapTUHKY» U 3amuiute (*)
TEOpPEMY CUMBOJIMYECKH.
24. | ChopmynmpyiiTe TeopeMy o TpEX MeprneHauKysipax. M3oopasure co-
OTBETCTBYIOIIYIO «KapPTUHKY» M 3anHIIuTe (*) TeOpeMy CUMBOIMYECKH.
Paszpnen S. MHOrorpaHHHMKH.
Ne 3amanue Kon
n/m KOMIICTEHITHH
1. | Copmynupyiite onpeneneHne MHOTOTpaHHHUKA. OK 01, 02, 03,
2. | Chopmynupyiite onpesiesieHre BBITYKIOr0 MHOTOTPaHHUKA. 04, 05, 06, 07.
3 | Chopmynupyiite onpeneneHue NpU3Mbl. ITP 1.
4. | Chopmynupyiite onpeeeHre BHICOThI IPH3MBIL. 1P 2.
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Cdopmynupyiite onpeneneHue TuaroHail Mpu3Mbl. ITP 3.

ChopmynupyiiTe onpeaeacHue IpsIMO MPU3MBI. I1P 6.

Cdopmynupyiite onpeaeneHue napauuieaenumnea.

5
6
7. | ChopmynupyiiTe onpeieraeHne NpaBuIbHON MPU3MBI.
8
9

Cdopmynupyiite onpeaesneHue npsiMoro napajuieenumnesaa.

10. | ChopmynupyiiTe onpeneraeHe NpsMOyTroIbHOro napajuiesenunesa.

11. | Chopmynupyiite onpeaeseHne Kyoa.

12. | Chopmynupyiite onpeaesieHue MupaMubl.

13. | ChopmynupyiiTe onpeaeieHre BbICOTHI ITMPAMHUIBI.

14. | Chopmynupyiite onpeesneHie MPaBUIbHON MUPaMU/IbL.

15. | Chopmynupyiite onpeaenenne anodemsl.

16. | ChopmynupyiiTe onpesiesieHHe MPaBUIBHOTO TETPadIpa.

17. | ChopmynupyiiTe onpenencHne yceuéHHOW MUpaMUJIbL.

18. | ChopmynupyiiTe onpeeeHne NpaBuIbHONW YCEUEHHONW MTUPAMUJIBI.

19. | Chopmynupyiite onpeaeseHle MPaBUILHOIO MHOTOTPaHHHKA.

20. | Ilepeuncaute 5 npaBUIBHBIX MHOTOTPAHHUKOB.

21. | Ykaxwure uncno pédep, BEpIIMH U TpaHel MPaBUIHLHOTO TETPadpa.

22. | Ykaxure uncio pédep, BEepIIMH U IpaHell MPaBUILHOTO reKcalapa.

23. | Yxkaxure uncio pédep, BEPUIMH U TPaHel MPaBUIILHOTO OKTAdpa.

24. | Yxaxure uncio pédep, BEPUIMH U TpaHel MPaBUIIBHOTO JOJEKadIpa.

25. | Ykaxure uncio pédep, BEpIIMH U IpaHell MPaBUILHOTO UKOCAIpa.

26. | ChopmynupyiiTe Teopemy Diiepa s BEITYKIIBIX MHOTOTPAaHHUKOB.

27. | 3anummure GopMyIy 17 BEIYUCICHUS 00bEMa MPU3MBIL.

28. | Banummrte GopMyny A BBIYUCICHUS 00BhEMA MPSIMOYTOJIBHOTO IMa-
paJuIeNenuIe/ia ¢ U3MepeHusIMH a, b, C.

29. | 3anmummte GopmyIy Ui BEIYUCIEHUS 00bEMa KyOa ¢ pedpoM a.

30. | 3anummre hopmyIry aJsl BEIYUCICHHS 00bEMa TUPAMU/IBL.

31.* | 3anumuTe GopMyny JUis BEIYUCIEHHs 00bEMa yCeUEHHON MUpaMUIbL.

Paznes 6. Teia M NOBepXHOCTH BpPAlllCHUS.

o Kon
3aganue
/1 KOMIETEHITHH
1. | ChopmynupyiiTe onpeaeneHne MIIMHIpa. OK 01, 02, 03,
2. | Chopmynupyiite onpesenieHne KoHyca. 04, 05, 06, 07.
3 | ChopmynupyiiTe onpeaecHre YCEYEHHOro KOHYCa. ITP 1.
4. | ChopmymupyiiTe onpeieeHHE IApPa. 1P 2.
5. | Chopmynupyiite onpesenenue chepsol. 1P 3.
6. | Chopmynmpyiite onpesiesieHne paauyca mapa. 1IP 6.
7. | YUto ABNsETCS OCEBBIM CEUECHUEM IMIINHIpa?
8. | Uto sBIIsIeTCS OCEBBIM CeUeHHEM KOHYca?
9. | Yto sABNsIETCS OCEBHIM CEUCHHUEM YCEUEHHOTO KOHyca?
10. | Yro sBAsieTcst OCEBBIM CEUCHHEM I1apa’?
11. | M306pa3ute muauHap.

12. | 300pa3ute KOHYC.

13.* | U306pa3ute map.

14. | V3o0pa3ute pa3BEPTKY NOBEPXHOCTHU IIMIITMHJIPA.

15. | U306pa3uTte pa3BEPTKY MOBEPXHOCTH KOHYCA.

16. | 3anummuTe GopmMyny s BEIMUCICHHS 00BEMA IMIIHHApA.

17. | 3anumuTe Gopmyny /i BEIYUCIEHHs 00bEMa KOHYCA.

18. | 3anummuTe Gopmyny st BEIMUCIEHHS 00BEMA TIIapa.

19.* | Banumute GopMyny as BeIYHCICHHUs 00bEMa YCEUEHHOTO KOHYCA.
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20. | 3anumure GopMyny Ais BBIYUCICHUS IUIOLMIAJA OCHOBAHUS LIMJIMH-
apa.
21. | 3anummre GOpMyIy Ui BEIYMCICHUS IUIONIAIM OCHOBAHUS KOHYCA.
22. | 3anummute GopMyITy IS BRIYMCICHUS TIJIOMAIH OOKOBOM IMMOBEPXHO-
CTH IMWJIMHJIPA.
23. | 3anummte GopMyITy ISl BRIYUCICHUS TIJIOMAIH OOKOBOM IMMOBEPXHO-
CTH KOHYCA.
24. | 3anumure GopMyy Ui BEIYUCICHHUS IO MOTHON MOBEPXHOCTH
IIMHIPA.
25. | 3anumure popMyiy i BEIUUCICHHUS IJIOMIAAN OTHOM TOBEPXHOCTH
KOHYCa.
26. | 3anummte GOpMyIy JUIs BEIYUCIICHUS IO U IOBEPXHOCTH HIapa.
Paszgea 7. KoopanHaTsl M BEKTOPBI.
e 3ananue Kor
/11 KOMITETCHITH
1. | Chopmynupyiite onpeneneHnue BEKTopa. OK 01, 02, 03,
2. | Chopmynupyiite onpesielieHne paBHBIX BEKTOPOB. 04, 05, 06, 07.
3 | Chopmynupyiite onpeneneHre MPOTUBOIOJIOKHBIX BEKTOPOB. ITP 1.
4. | ChopmynupyiTe onpeseieHue KOJUIMHEAPHBIX BEKTOPOB. TP 2.
5. | ChopmynupyiiTe onpeaeneHre KOMIUIAHAPHBIX BEKTOPOB. LIP 3.
6. | ChopmynupyiiTe OnpejeleHHe B3aMMHOMEPICHINKYIAPHBIX BekTo- | 1IP 4.
POB. TP 6.
7. | Chopmynupyiite onpesesneHrne CKaIsipHOTO MPOU3BEICHIS BEKTOPOB.
8. | ChopmynupyiiTe TeopeMy O pa3IoKEHHH BEKTOPA MO TPEM HEKOMILIA-
HApHBIM BEKTOPaM.
9. | 3amummure Gopmyiy IS BEIYUCIEHHS JIIMHBI BEKTOpA, 33JaHHOTO KO-
OpAVHATAMHU.
10. | 3anummte GopMyTy IS BEIMUCICHUS CKAISIPHOTO TPOU3BEICHUS B KO-
OpJAMHAaTaXx.
11. | 3anumuTe GopMyny Ui BEIYUCIEHHS KOOPAMHAT CepeIMHbl OTPE3Ka.
12. | 3anummuTe GpopMyny Uil BEIYUCICHHS PACCTOSIHAS MEXKY TOUKAMH.
13. | 3anumuTe dopmyiy Ul BBIYMCICHHUS KOCHHYCA yIila MEXAY BEKTO-
pamm.
14. | 3anumuTe ycIoBHs NEPIEHAUKYISIPHOCTH JIBYX BEKTOPOB.
15. | 3anumute ycioBUs KOJJTMHEAPHOCTH JIBYX BEKTOPOB.
Paspnen 8. OCHOBBI TPMTOHOMETPHH.
Ne 3agaHue Kon
/1 KOMIETEHINU
1. | 3anumure dhopMyiny nepeBoja pauaHHON Mephl yriia B IPalyCHYIO. OK 01, 02, 03,
2. | 3anummre ¢popMyny nepeBoja rpaJayCcHON Mephl YIiia B paJilaHHYIO. 04, 05, 06, 07.
3 | ChopmynupyiiTe onpeeneHne CHHyca JeHCTBUTEILHOTO YUCIIA. ITP 1.
4. | ChopmynupyiiTe onpeaereHre KOCUHYca AeHCTBUTEIBHOIO YUCIA. [P 2.
5. | ChopmynupyiiTe onpeeneHne TaHreHca JeiiCTBUTENBHOTO UKCTIA. IIP 3.
6. | ChopmymupyiiTe onpe/eneHne KOTaHIeHCa AeficTBUTeNnpHOro uncna, | 1P 4.
7. | Chopmynupyiite onpenenenue apKkCUHyca JIeHCTBUTEIBHOTO YHCIa. [P 5.
8. | Chopmynupyiite onpeneneHne apkKOCHHYCa JEHCTBUTEIBHOTO YHCTIA.
9. | Copmynupyiite onpeneneHne apKkTaHreHca JefCTBUTEIbHOTO YHCIIA.
10. | ChopmynupyiiTe oOIpenereHue apKKOTaHTeHCa JIeHCTBUTEIEHOTO

quciia.




58

11. | VkaxuTe 3HaKU CUHYCa 10 KOOPJAUHATHBIM YETBEPTSIM.
12. | YkaxkuTe 3HaKM KOCHHYCA 10 KOOPAWHATHBIM YETBEPTSIM.
13. | YkaxxuTe 3HaKM TaHT€HCa 110 KOOPIMHATHBIM YETBEPTSIM.
14. | YkaxxuTe 3HaKM KOTAaHI'€HCA 10 KOOPIMHATHBIM YETBEPTSAM.
15. | YkaxuTe CBA3b MEXKIY 3HAYCHUSIMU TPUTOHOMETPUYECKUX (PYHKUIUH
YKCcea o M — 0.
16. | BanumuTe OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO.
17. | Banumute GopMyay CHHYCa YIBOCHHOTO apTyMEHTa.
18. | 3anumuTe GopMyay KOCHHYCa YIBOCHHOIO apryMeHTa.
19. | BanumuTe OCHOBHBIE «IIIArMy aJrOpUTMa MPUMEHEHHs (opMy IpUBe-
JICHHUS.
20. | 3anumuTe GopMyny 1Uis BEIYUCICHHS BceX HyNel (PyHKIIMHN CHHYC.
21. | 3anumute GopmyiTy 11 BRIYUCICHHS BCeX HyIeH QYHKIIMU KOCHHYC.
22. | 3anumute GpopMyny Il BRIMUCICHHS BCeX HYJeH QyHKIMM TaHTreHca.
23. | 3anumuTe (GOpMyNy Ul BBIYMCICHUS BCEX HyJeH (YHKIMU KOTaH-
reHca.
24. | YkaxwuTte (ecnu ecTh) HanOOJIbIIee 3HaYeHNEe ()YHKITUN CHHYC.
25. | YkaxuTe (ecau ecTh) HanOoublee 3HaUeHne (YYHKIIUU KOCHHYC.
26. | Ykaxwure (eciu ecTh) HarOoJIbIee 3HaYeHUE (DYHKITUU TAHTCHC.
27. | YkaxuTe (ecnu ecTh) HanOoJIblee 3HaUeHne (YHKIIUU KOTaHTeHC.
28. | YkaxwuTe (eciu ecTh) HAaMMEHbIIIee 3HAYCHUE (DYHKIIUU CHHYC.
29. | YkaxuTe (ecnu ecTh) HauMEeHbIIee 3HaUeHre (YHKIIUU KOCHHYC.
30. | Ykaxure (ecnu ecTb) HaMMeHbIlIee 3HaYeHHe (PYHKIIMU TAaHTEHC.
31. | Ykaxwure (ecnu ecTh) HaMMEHbIIIECE 3HaUCHHE (DYHKIIMN KOTAaHTEHC.
32. | 3anummte hopMyily HaXOXKICHUS KOpPHEH ypaBHEHHs SiNX=a.
33. | 3anummre GopMyIly HaX0XKIEHHUs] KOPHEH ypaBHEHHUsI COSX=a.
34. | anummure GopMyny HaXOXKIESHUS KOpHEH ypaBHEHUs tgX=a.
35. | Banummre hopMyITy HAXOXKJICHUS KOpHEH ypaBHEHHS CtgxX=a.
Pasznen 9. Hauana MmaTeMaTH4ecKoro anajimsa.
Ne 3agaHue Kon
n/n KOMIIETEHINH
1. | ChopmynupyiiTe onpenenaeHre NPpou3BOIHON PYHKIIMU B TOUKE. OK 01, 02, 03,
2. | 3amummTe CHMBOJIMYECKH ormpeneieHue npousBoanoi ¢ynkuuu B | 04, 05, 06, 07.
TOYKE. ITP 1.
3 | BamummTe MpaBUIIO HAXOXKICHUsSI IPOU3BOIHON CyMMBI ABYX GyHkwmii. | ITP 2.
4. | 3anuumuTe IPaBUIIO HAXOXKIECHHMS TTPOM3BOAHON pasHocTH ByX (QyHk- | [IP 3.
1005078 I1P 4.
5. | 3anumuTe MPaBUIO HAXOXKIEHHs MPOM3BOAHON mpoussenenus asyx | [IP 5.
6. | 3anummTe NMpaBUWIIO HAXOXKJICHHUS MPOU3BOIHONW YaCTHOTO JBYX (DYHK-
1005078
7. | Chopmynupyiite mpaBUIO HAXOXKICHHUS TPOU3BOJAHON CIOKHON PYyHK-
I,
8. | 3anummre hopMyy BEIYUCICHHUS TPOU3BOIHOM MOCTOSSHHON (DYHKIIMH.
9. | 3anummute GhopmMyIry BEIYHCICHHS TPOU3BOTHON JIMHEHHON QYHKITUH.
10. | BanumuTe GopMyay BEIYUCIEHHS POU3BOAHOM CTENEHHOM (QYHKIIMH.
11. | 3anumuTte QopmMyiny BBIUMCICHHS] MPOU3BOJIHON Jorapudmuueckoit
¢GyHKLIUH.
12. | anumuTe GpopMyy BEIUNCIEHUS IPOU3BOJHOMN MOKA3aTENbHON (DyHK-

ouu.
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13. | 3anumuTe GopMyay BBIYHCICHUSI TPOU3BOAHOM QYHKIMH SINX.

14. | 3anumuTe HopmMyay BEIYUCICHUS TPOU3BOAHOM PyHKITMU COSX.

15. | Banumute GopMyay BEIYUCIEHHS POU3BOAHON (yHKIMH tgX.

16. | 3anumuTe Gopmyay BIYUCICHUS TPOU3BOAHON PyHKITHMU CIQX.

17. | 3anumute GopMyay BBIYHCICHUS TPOU3BOAHOM (yHKIHH INX.

18. | BanmmuTe HopMyay BEIYUCICHHUS MPOU3BOAHON (DyHKIMH €%,

19. | 3anummTe GopMyITy BEIUHCIEHHS TPOM3BOAHON GYHKIMHU VX.

20. | 3anuimmTe opMyity BBIMHCICHHS IPOM3BOAHON (DyHKLIAN i

21. | YkaxuTe CBSA3b MEXKy 3HAKOM ITPOU3BOHOI HA MHTEPBAJIC U XapaKTe-

POM MOHOTOHHOCTHU ()YHKIIMH Ha TOM MHTEpBAJIE.

22. | 3anumuTe ypaBHEHHE KacaTelIbHOW K TpaduKy naHHOW (yHKIUUA B
TOYKE C JAHHOH a0CIMCCOM.

23. | 3anumuTe CUMBOJMYECKH CBSI3b MEXKY YIIIOBBIM KO3 HUIIMEHTOM Ka-
caTeJIbHOM, TAHF€HCOM YTJIa HaKJIOHA KacaTeJIbHOW K MOJI0KUTEIbHOMY
HAIMPaBJICHUIO OCH a0CIIMCC W 3HAYCHHWEM NPOM3BOIHOW B adcimcce
TOYKE KACaHMSI.

24. | ChopmynupyiiTe onpeaesieHie nepBooOpa3sHoi PyHKITIH.

25. | Chopmynupyiite onpeaesieHue Heolpe1eIéHHOro HHTerpaa.

26. | 3anumuTe GopMyTy BEIYUCICHHS MEPBOOOPA3HOM MOCTOSIHHON (DyHK-

IUH.

27. | 3anumuTe GOopMYITy BEIYMCICHUS IEPBOOOPA3HOM IMHEHHOMN (DYHKIINH.

28. | 3anumute (HopMylly BBIUMCICHUS MEPBOOOPA3HON cTeneHHOW (yHK-
I,

29. | 3anummTe HOopMyITy BEIYHCICHHUS MEPBOOOpa3HON GyHKIMHU SINX.

30. | 3anummTe GopMyIly BEIYHCICHHUS IEpBOOOpa3HON (YHKIIUU COSX.

31. | 3anumute HOpMyITy BRIYHCIICHHS IEPBOOOpa3HOi (yHKImMH €%,

32. | Banmumre (GopMyITy BBIYHCIICHUS IEPBOOOPA3HOM (YHKIIUU i

33. | 3anummure popmyny Herotona — JleitOHUIIA A7t BEIYUCIICHUS TUIOMIAIN
GUryp C MOMOIIBIO ONPEIETEHHOTO HHTETpaIA.

Pa3nes 10. Di1eMeHTbl KOMOMHATOPHKH.
Ne Ko

n/m 3ananme KOMneTélHuI/H/I

1. | Chopmynupyiite onpenenenue dhakropruana HATypaIbHOTO YUCIA. OK 01, 02, 03,
2. | Chopmynupyiite onpeeneHie NepecTaHOBOK U3 N DIIEMEHTOB. 04, 05, 06, 07.
3 | Chopmynupyiite onpeieseHne CoueTaHuit U3 N 371eMEHTOB 110 K. ITP 2.
4. | ChopmynupyiiTe onpeeseHle pa3MeLeHui U3 N 3J1eMeHToB 110 k. 1P 3.
5. | 3anummute Gpopmysly Ul BEYMCIEHHUI YnCIa TlepecTanoBok u3 N ane- | [P 7.
MEHTOB.
6. | Sanmmute hopMyiTy A BRIYUCICHAN YMCIIa COYETaHUI U3 N dJIeMeH-
TOB 110 K.
7. | 3anumuTe Gopmyiy Ui BHIYUCICHUM Yucia pa3MelleHuid u3 N sie-
MeHTOB 110 K.
8.* | 3anummre hopMyiy Al BEIUMCIEHUH YUCIIa IEPECTaHOBOK U3 N 3j1e-
MEHTOB C TOBTOPEHUSMH.
9.* | 3anummre GopMyIy U BEIYUCICHUH YKcIa COYeTaHUN U3 N dJIEMEH-
TOB 110 K C TOBTOpEHHUSIMH.
10.* | 3anumuTe GopMyny A BIYMCICHUNA YMCIa pa3MELIeHUH U3 N aiie-
MEHTOB 110 K ¢ TOBTOPEHUSAMH.
11. | N300pa3ute cxemaTnuecku TpeyroybHuk [lackans (5 — 6 ctpouek).
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‘ 12.* ‘ 3anummre ¢popmyny 6uHoma HproToHa.

Pasznen 11. DeMeHThbI TEOpUH Bep0HTHOCTe]71 U MAaTeMaTH4YeCKOl CTATUCTHKH.

Ne Kon
3ananue
/i KOMITETCHIIH
1. | ChopmynupyiiTe onpeaeaeHue COBMECTHBIX COOBITHH. OK 01, 02, 03,
2. | Chopmynupyiite onpesesieHne HECOBMECTHBIX COOBITHI. 04, 05, 06, 07.
3 | Chopmynupyiite onpeieneHne MpOTHBOIOI0KHBIX COOBITHIA. ITP 1.
4, | ChopmynupyiTe onpeaesIeHue TOCTOBEPHOTO COOBITHS. TP 2.
5. | Chopmymupyiite onpejeneHie HEBO3MOKHOIO COOBITHS. IIP 3.
6. | ChopmynupyiiTe onpeneacHrue CIIy4aiHOTO COOBITHS. 1P 7.
7. | Chopmynupyiite onpesesenne 6JIaronpusiTHBIX COOBITHIA.
8. | ChopmynupyiiTe onpeneaeHne BEpOsITHOCTH (KJIIACCUUYECKOE).
9. | Chopmynupyiite onpeneneHne BEPOSITHOCTH (CTATUCTUYECKOE — OTHO-
CUTEJIbHON YacCTOTHI).
10. | ChopmynupyiiTe onpeeaeHre CyMMbl COOBITHH.
11. | ChopmynupyiiTe onpeaeseHie MPOU3BEACHUsI COOBITHIA.
12. | ChopmynupyiiTe onpeeaeHne He3aBUCUMBIX COOBITUH.
13. | ChopmynupyiiTe onpeaesieHiue YCIOBHOM BEPOSITHOCTH.
14. | ChopmynupyiiTe TEOpEMY O BEPOSITHOCTH CYMMBI JIByX HECOBMECTHBIX
COOBITHH.
15. | ChopmynupyiiTe TEOPEMY O BEPOSITHOCTH MIPOU3BEICHHUS JIBYX 3aBUCH-
MBIX COOBITHIA.
16. | ChopmynupyiiTe TEOPEMY O BEPOSITHOCTH IPOU3BEICHHS IBYX HE3aBU-
CUMBIX COOBITHH.
17. | ChopmynupyiiTe TEOpEeMy O BEPOSITHOCTH ABYX COBMECTHBIX COOBITHH.
18. | Kakue 4nciioBbIC 3HAYCHHUS MOXKET IMPUHUMATh BEPOSTHOCTH CIIydaii-
HOT'0 COOBITHUS?
19. | Yemy paBHa BepOSITHOCTh HEBO3MOXKHOT'O COOBITHUS?
20. | Yemy paBHA BEpOSITHOCTH JIOCTOBEPHOTO COOBITHS?
21. | Chopmynupyiite onpeeneHue pazmaxa BEIOOPKH.
22. | Chopmynupyiite orpeieieHne MOIbI BBIOOPKH.
23. | Chopmynupyiite ornpeesieHue MeAaHbl BEIOOPKH.
24. | Chopmynupyiite onpeieneHue cpeHero 3HaueHust BHIOOPKH.

HpHMe‘{aHI/ICZ 3HAaKOM (*) OTMEUEHBI 3aJJaHH1s ITOBBIIICHHOMN TPYAHOCTH.

2. Mertoanyeckne peKOMeHAAlMHU MO MOATOTOBKE M NMPOBEAEHUI0 MATEMATHYECKUX TUK-

TAHTOB U YCTHBIX OIIPOCOB.
MareMaTuueCKuid JUKTaHT COACPKUT 00BIYHO 5 BOIIPOCOB — SaHaHHﬁ, BpEMs Ha ITPOBCIC-

Hue 5 — 10 munyT. Llens npoBeneHus AUKTaHTa — MPOBEPKA 3HAHUS OCHOBHBIX (POPMYIHUPOBOK U
dopmyn. B 3aBucuMocTH OT 3Tama HM3y4deHHs pasjeia IpernojaBaTellb COCTAaBISET JUKTAHT
(0OBIYHO B ABYX BapHaHTaXx), BbIOWpask BOMPOCHI U3 BhIIIENEPEUNCICHHBIX.

YcTHBIN OIMIPOC MOKET MPOBOAUTHCA KaK (I)pOHTaJIBHO, TaK 1 UHAUBUAYAJIBHO, C MECTA UJIU

Y OJOCKH B KAQUECTBE OOIMOJIHUTCIIBHOTO BOIIpOCaA. Hem) orpoca - 3KCHPECC-IIPOBEPKa YCBOCHHUA
TCOPCTUICCKOTO MaTCpHrajia.

3. Kpurtepuu oneHuBaHusl.
3.1. MaTemaTHuecKuii TUKTAHT, COCTOSIIUHN U3 5 3aJaHUi, OIICHUBAETCS CICAYIOIUM 00-

pazom

Kpurepun Ouenku

baser
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Beinonneno BepHoO 5 3agaHui «OTAN4HO» 0,4
Brimonneno BepHO 4 3a1aHusl. «Xopomio» 0,3
BrimonHeHo BepHo 3 3agaHusl. «Y IOBJIECTBOPUTEIILHOY» 0,2
BrimorHeHo BepHO 2 3a1aHusl. «HeynoBiaeTBOpUTEITLHOY 0,1
Brinmongeno MeHee 2 3agaHui. «HeynoBneTBOPUTEIBLHOY» 0,0

3.2. OrieHMBaHKE OTBETOB CTY/CHTOB IPH MPOBEACHHH YCTHOTO OMPOCa IMPOUCXOIUT CIIe-
TYIOIIUM 00pa3oM.

3.2.1. Cepus 13 5 BOIIPOCOB.
Kpurepuu OueHku baer
JlaH moJIHBIA W TPaBWIBHBIM OTBET HAa BCE BO- «OTanuHO» 0,4
MIPOCHI.
JlaH MpaBWIBHBIN 110 CYTH, HO C HEJO4YETaMu (He- «Xopomio» 0,3

HOJ'IHLIﬁ, IMOCJIC HABOJALICTO BOIIPOCA, OFOBOpKa)
OTBCT Ha BCC BOIIPOCHI.

JlaHbl IpaBUJIBHBIC IO CYTH, HO C HEIOYETAMH OT- |  «Y JIOBJIETBOPUTEIHHOY 0,2
BETHI Ha 3-4 BoImpoca.

JlaHbl IpaBUIIbHBIE OTBETHI HA 2 BOMIpPOCA. «HeynoBneTBOpUTENIHEHO 0,1
Jlan npaBuiIbHBIA OTBET Ha | Bompoc uian HU of- | «HeyaoBneTBOpUTEIbHOY 0,0

HOIr'0O IpaBUJIbHOT'O OTBCTA.

3.2.2. J1onOJHUTENBbHBIN BOIPOC K MMCbMEHHOMY DELIEHUEO HA JTOCKE.
B ciryuae npaBuIIbHOTO OTBETa Ha YCTHBIHM BOIIPOC KOJICOAHMS B OIICHKE 32 BHIIIOJHEHHOE
Ha JIOCKE 3aJJaHHe PEIIAIOTCS B MOJIB3Y CTYICHTA.
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Jlokaannl, HHGOPMAIMOHHLIE COO0IIICHN S, TPE3eHTAIIHU

1. IlepeyeHb KoMNeTeHUHH (YACTH KOMIETEHIIMHN) U MPeAMETHBIX Pe3yJIbTaTOB, NPoOBe-
PsieMbIX OLICHOYHBIM CPeJACTBOM (HAUMEHOBaHMe, KO/I):

OK 01. Breibupars crocoObl perieHus 3aaad Npo]ecCHOHATbHON NeITeIbHOCTH TPUMEHU-
TEJIbHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJCTBA TIOUCKA, aHAJIM3a U MHTEPIIpETaIlid HHPOpMa-
UM, 1 THPOPMAIIMOHHBIE TEXHOJIOTUH IS BHIIOJTHEHHUS 3a/1a4 TPO(EeCcCHOHATBHOM J1e-
ATEJIbHOCTHU.

OK 03. [MnanupoBaTh U peaM30BBIBATE COOCTBEHHOE MPOPECCHOHATHHOE U JIMYHOCTHOE Pa3-
BUTHE, IPEANPUHIUMATEIBCKYIO 1eATEIbHOCT B MPOPEeCcCUOHANBHOMN cdepe, UCII0Ib30-
BaTh 3HAHUSA 10 (PMHAHCOBON TPAMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIHIX

OK 04. 5ddexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMAaH/IC.

OK 05. OcyuiecTBiATh yCTHYIO U MMCbMEHHYI0 KOMMYHUKAILIUIO HAa TOCYJIapCTBEHHOM SI3bIKE
Poccutickoit deneparnuu ¢ yuéToM 0COOEHHOCTEH COIMAIIBHOTO U KYJIbTYPHOT'O KOH-
TEKCTa.

OK 06. IIposiBisATh rpa)kIaHCKO-NAaTPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHNE Ha OCHOBE TPAJULMOHHBIX OOLIEUETIOBEYECKUX LIEHHOCTEN, B TOM UHUCIIE C
y4€TOM rapMOHU3ALUN MEKHAMOHAIBHBIX U MEXPETUTHO3HBIX OTHOLLUEHUH,
IPUMEHSTh CTaHAAPTHl AaHTUKOPPYILIMOHHOI'O TOBEICHUS.

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOIIEH CPelIbl, pecypcocOepeKeH 0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMATa, IPUHIIUIBI OEPEIKITMBOTO MTPOU3BOICTBA, 3PPEKTHBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYAIUsX.

ITP 1. ChopmupoBaHHOCTH NPEICTABIEHUN O MATEMATUKE KaK YaCTH MUPOBOM KYJIBTYphI U Me-
CT€ MaTeMaTUKU B COBPEMEHHOW IUBUIIM3AINH, CIOCO0AaX OMUCAaHUS SBJICHHUM pealb-
HOTO MHpa Ha MaTeMaTHYECKOM SI3bIKE.

TP 2. ChopMUpOBaHHOCTH MPEACTABICHUI O MAaTEMATHUECKUX TOHATUSAX KaK BaKHEHIINX Ma-
TEMaTHYECKUX MOJIENISIX, O3BOJISIOLIMX ONKUCHIBATh U N3Y4aTh Pa3HbIE IPOLIECCHI U AB-
JIEHUs; TIOHUMAHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO MOCTPOEHUS MATEeMAaTHYECKUX
TEOPHIA.

[1P 3. Bnagenue MerogamMu J10Ka3aTeNbCTB U AJITOPUTMAMH PEIICHUS, YMEHUE UX NMPUMEHSATD,
MPOBOAMTD JOKA3aTEJIbHbIE PACCYKICHMS B XO/1€ PELLIEHUS 3ajau.

[1P 4. Bnanenue cTaHAapTHBIMU MPUEMaMH TPOBEACHUS TOXKIECTBEHHBIX MPeoOpa3oBaHUN
YHUCJIOBBIX, PALlMOHAJIbHBIX, UPPALMOHATIBHBIX, TIOKA3aTEeNIbHbIX, CTENEHHBIX, Jorapud-
MHUYECKHUX, TPUTOHOMETPUYECKUX BBIPAXKEHHH U PEIICHUS pallMOHAIbHBIX, TOKA3aTellb-
HBIX, CTENIEHHBIX, JIOrapu(MUYECKUX YPAaBHEHUIN U HEPABEHCTB, UX CHUCTEM, TPUTOHO-
METPUYECKUX U UPPAlMOHAIbHBIX YPAaBHEHUM.

ITP 5. CdhopMupOBaHHOCTH MPEJICTaBICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMaTHYECKOTO aHAJIN3a
U UX CBOWCTBaxX, YMEHUE XapaKTepH30BaTh MOBeAeHNE (QYHKIIHI, UCIIONb30BATh MOTY-
YEHHbIE 3HAHUS JJIs ONMCAHUS U aHAJIN3a PeaIbHBIX 3aBUCHMOCTEH.

[P 6. BianeHne OCHOBHBIMU MOHSATUAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX
¢durypax, ux OCHOBHBIX CBOMCTBaxX; c(hOPMHUPOBAHHOCTH YMEHHUSI pacliO3HAaBAaTh FEOMET-
pudeckne (GUTYphl Ha YepTekax, MOACIAX U B PEAIbHOM MHpPE; MPUMEHEHHE U3YUCH-
HBIX CBOMCTB reoMeTpruueckux Guryp v Gopmys Ajs peleHusi TeOMETPUYECKUX 3a/1a4
Y 337]a4 C IPAKTUYECKUM COJIEPIKAHUEM.

ITP 7. ChopmMupoBaHHOCTH MPEACTABICHHUI O MPOIECCaX M SBJICHUIX, HMEIOIUX BEPOSTHOCT-
HBII XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peallIbHOM MUPE, OCHOBHBIX TMOHSI-
THSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAXOJUTh U OLIEHUBATH BEPOSITHO-
CTH HACTYIUICHHUS COOBITUN B MPOCTEHUIIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIEC Xa-
PaKTEPUCTUKH CIyYailHBIX BEJIUYHUH.

[1P 8. BiianeHnre HaBbIKaMH HUCIIOIB30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM MPHU PELICHUN
3ajad.



63

2. IlepeuyeHb TeM OKJIAI0B, HH(POPMAMOHHBIX COOOIIEHUI, MPe3eHTANIA.

Ne Tema Kox xommereHnnu
1. Cucremsl curclieHHs: mecTuaecaTupudHas, neenanna- | OK 01, 02, 03, 4, 5, 6, 7.
TUPUYHAS, IBOMYHAS, JECATUYHASL. I11IP 1, 2, 3, 4, 8.
2. [TepBorii kpusuc matematuku. OtkpeiTHe Hecomsmepu- | OK 01, 02, 03, 04, 05, 06, 07.
MoctH otpe3koB ([Tudarop). IIP 1, 2, 3, 4, 8..
3. Hctopust OTKpBITHS KOMIUIEKCHBIX YUCEN. OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,4,8.
4, ®opmyinsl Kapgano u @eppapu ais Haxoxaenus kop- | OK 01, 02, 03, 04, 05, 06, 07.
HEW YpaBHEHUI TPEThEN U YETBEPTOM CTEIICHH. I11IP 1, 2, 3, 4, 8.
5. Paznuunbie cnenuanpabie yncia (PuboHavuu u ap.). OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,4,8.
6. CranoBnenue anreops! (Buer). OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,4,8.
7. Hcropus BBeneHus J1orapudmoB. OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,4,8.
8. Hcropusi BOBHUKHOBEHUSI TPUTOHOMETPUH. OK 01, 02, 03, 04, 05, 06, 07.
IIP 1, 2, 3, 4, 8.
9. Cranosnenue reomerpuu. EBkinn u ero Havana. OK 01, 02, 03, 04, 05, 06, 07.
IIP 1, 2, 3, 6, 8.
10. | [ImaToHOBBI Tena (IPaBHIILHBIC MHOTOTPAHHUKH). OK 01, 02, 03, 04, 05, 06, 07.
IIP 1, 2, 3, 6, 8.
11. | [lonynpaBuibHbIe MHOTOTpaHHUKHY (Apxumenossl Tena | OK 01, 02, 03, 04, 05, 06, 07.
u Tena Kerepa - [lyanco). I1IP 1, 2, 3, 6, 8.
12. | I'eoMeTpuueckne OTKPHITHS ApXuUMea. OK 01, 02, 03, 04, 05, 06, 07.
IIP 1, 2, 3, 6, 8.
13. | Teopema Diiepa o cooTHomeHUU yucia péoep, Bep- | OK 01, 02, 03, 04, 05, 06, 07.
IIMH U I'PaHEel BBIYKJIOI0 MHOIOTPAHHUKA. I1IP 1, 2, 3, 6, 8.
14. | Teopus rpados. OK 01, 02, 03, 04, 05, 06, 07.
I1P 1, 2, 3, 6, 8.
15. | HeeBxinaoBel reomerpun. I'eomerpust Jlo6auesckoro. | OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,6, 8.
16. | OCHOBBI TOIOJIOTHH. OK 01, 02, 03, 04, 05, 06, 07.
P 1,2, 3,6, 8.
17. | CranoBnenue maremarnueckoro anammsa (Heroron u | OK 01, 02, 03, 04, 05, 06, 07.
JlentOHUM). IIP 1, 2, 3, 5, 8.
18. | Tpeyronwsuuk [lackans, 6unom HproToHa. OK 01, 02, 03, 04, 05, 06, 07.
ImP1,2,3,57,8.
19. | MaremaTtuueckue copu3Mbl U (HOKYCHI OK 01, 02, 03, 04, 05, 06, 07.
ImP1,2,3,4,5,6,8.
20. | CrapuHHBIE MaTeMaTHYECKHE 3a/1a4H. OK 01, 02, 03, 04, 05, 06, 07.
ImP1,2,3,4,5,6,8.
21. | IlpuMeHeHHUe CIIOKHBIX MPOIEHTOB B 3koHOMH4Yeckux | OK 01, 02, 03, 04, 05, 06, 07.
pacuérax. IIP 1, 2, 3, 4, 8.
22. | MaremaTtuka B Oyaymiei CrielHaaIbHOCTH. OK 01, 02, 03, 04, 05, 06, 07.

1P 1,2,3,4,5,6,8.
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3. MeToanuyeckne peKOMEHIAIUH MO MOATr0TOBKE J0KJIA/I0B, COOOIIEHUIA.

[ToaroroBka 1okIa/10B (COOOIIEHMI), H3y4eHHE COOTBETCTBYIOIICH TOTTOIHUTEIBHON JIUTEpa-
TYpBI U CO3[aHKE MPE3CHTAINH JOJDKHO CIIOCOOCTBOBATH JOCTH)KEHHUIO OJIHOM M3 OCHOBHBIX IIE-
Jel — moAJep)KaHUIo M Pa3BUTHIO MHTEpeca K MaTeMaTHKe, a Takke Oosee riry0OKoMy OHMMa-
HUIO IPOTPaMMHOI0 MaTepHaa.

BeicTyruienue ¢ qokiaaaoM (cooOrieHrneM) Ha OCHOBHOM 3aHATHH WJIM Ha JOTOJHUTEIBHOM
(KpyXOK, (haKkyIbTaTUB) CIOCOOCTBYET Pa3BUTHIO YCTHON PeUuu, yMEHUIO paboTaTh ¢ ayTUTOPHEH,
HEoOXOoaUMOMY ISl OYAYIIUX CIIEIUATIICTOB.

PexomenryemMast mpoI0KUTEIbHOCTD TO0KIIaa (coobmeHwust) coorBeTrcTBeHHo 10 — 15 (5 — 7) mu-

HYT.

4. Kputepum olleHKH:

Kpurepuu Ouenku baer

Tekcr noknaga (CooOILIEHHUSI) PAcKpbIBAET TEMY. «OTANYHO» 0,4
CBoOoaHOE BIIAJICHHE H3JIaraeMbIM MaTEPHAIOM.
Cob6mronén pernament. lcmonb30BaHbl COOTBET-
CTBYIOIIE HAIJISJHbIE MaTepuanbl (IUarpamMmel,
TabMUIBl, rpaduKd, MOJAETH) MM TOATOTOBJICHA
npe3eHTalys. AJCKBaTHbIE OTBETHI HA 3a/JaHHBIE BO-
MIPOCHL.

Tekct noknana (coobuieHust) packpbiBaet Temy. He- «Xopomio» 0,3
JIOCTATOYHO CBOOOJHOE BJIaJICHHE H3JIaraeéMbIM Ma-
TEePHAJIOM I HE COOJIFOIEH PETIIaMEeHT HITM HEyBe-
PEHHO OTBEYAeT Ha 3aJlaHHbIe BOMPOCHL. M cImob30-
BaHbl COOTBETCTBYIOIIUE HATJISIIHBIE MAaTepUaIIbI
(muarpaMMsl, TaOIHIIBI, TPadUKH, MOJENN) UK TOI-
TOTOBJICHA TTPE3CHTAIIHSL.

TexcT noxnana (coobmeHust) packpeiBaet Temy. He- | «Y noBneTrBoputenbHO» 0,2
JOCTaTO4YHO CBOOOJHOE BIIAJCHHE M3/1aracMbIM Ma-
tepuanoMm. He cobmronén pernmament. HeyBepenHo
OTBEYAET Ha 3aJJaHHbIE BONIPOCHL. VICronbp30BaHEbI CO-
OTBETCTBYIOIIME HArJsAHble Marepuanbl (JIua-
rpaMMbl, TaOIHIbI, TpadUKU, MOJENIN) WX HOAro-
TOBJICHA MTPE3EHTALIMS.

Texcr noknana (cooOuieHus) He pacKpbIBaeT TeMy, | «HeynoBneTBOpUTETHHOY 0,0
IUIOXO€ BIIAJICHHUE U3JIaraéMbIM MaTepHajioM, HeyBe-
PEHHO OTBEYaeT WJIM HEe OTBEYaeT Ha 3a/laHHbIE BO-
npockl. OTCYTCTBYET HATIISTHOCTD.
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[TpuBomxckuil punman

OEJIEPAJIBHOI'O TOCYAAPCTBEHHOI'O BIO/IDKETHOI'O OBPA3OBATEJIBHOI'O YUPEX/IEHMA BBICHIEI'O OBPA3OBAHMA

«POCCUUCKUU I'OCY JAPCTBEHHbBI YHUBEPCUTET IIPABOCY 11 ST»

Bonpochl 17151 NOATOTOBKH K 3a96TY

0o TUCLMIUINHE « Mamemamukay

1. Yucnosbie MHOKECTBA

— omnepanyy HaJl MHOKECTBAMH;

— KOMIUIEKCHBIE YMCIA M JIEHCTBHS HaJl HUMH.
2. Kopuu, cTenens, 1orapupmbl

— CTCIICHb C HATYPAJIbHBIM, LCJIbIM, PALIMOHAJIbHBIM U I[CflCTBHTCJIBHBIM ImoKa3aTcjieM, KO-
PCHb HaTypaanoﬁ CTCIICHHU,

— Jorapu(m uucia u ero CBOMCTBA;
— CBOWCTBA U TpadMKH MOKA3aTEILHOM, JIOTapU(PMUIECKOI U CTETIEHHOW (YHKIINY;

— HppalMOHAIBHBIC, ITOKA3aTeIbHBIC U JIOTapU(MUUICCKUE YpaBHEHUS, MTOKA3aTeIbHBIC U
norapuMUUecKre HePaBeHCTBA.

3. ®yskuuu, uX cBOiCTBA U rpadHKH
— ormpenenenue GpyHKIuY;
— 00JyacTh ONpeAEIeHNs] 1 MHOKECTBO 3HAUEHHIA;
— HYJIU ¥ IPOMEXKYTKHU 3HAKOIIOCTOSHCTBA;
— YETHOCTbH, IEPUOJIUYHOCTD U MOHOTOHHOCTB;
— CTAallMOHAPHBIE U KPUTUYECKUE TOUYKH, TOUYKH IKCTPEMYMA U IKCTPEMYMBI;
— HauOoJbIIee M HAaMMEHbIIIee 3HAUCHNUS;
— BEPTHUKAJIbHBIE U TOPU30HTAIIBHBIC ACUMIITOTHI.
4. TIpsMble, TUIOCKOCTH M yIJIBI B IPOCTPAHCTBE
— B3aMMHOE PaCIOJIOKEHHUE MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

— OCHOBHbBIE TEOPEMBI CTEpeOMEeTpUH (MPU3HAK CKPEIIMBAIOIINXCS MPSAMBIX, TPU3HAKHU T1a-
PaJUIETbHOCTH U MEPIIEHANKYIISIPHOCTH MPSMBIX M IUIOCKOCTEH, TeopemMa O TpexX HepIeH-
TUKYTSpax).

5. MHOrorpaHHUKH.
— H300pakeHue MPOCTPAHCTBEHHBIX (PUTyp Ha MIOCKOCTHU (MpU3Ma, TUPAMHUJIA).

3aBemyromuii kadenpoit 0061meo0pazoBaTeIbHBIX TUCIUTIITAH /A.T IlyxoBa/
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JleMOHCTPAIMOHHBIN BapHAHT (11 IPOBeACHUS 32a49€Ta B 0UHOH hopme).

Jansl MmHOKecTBA A = {—1; 2; 3; 4; 8} u B = {—4, -1, 0; 3}. Haiimute AUB, ANB, B\

A, A\B.

Jst uncen Z1 =7 + 2i u Zp = 2 —5i waiinure Z1+ Z2 v Z1: 2.

Borunciure: V25 - V5 + 4109412

38. (10.2)4. 4/5,3
[IpencraBpTe B BUE CTENIEHU C pallMOHATIbHBIM MTOKa3aTeNeM Y (y?)*: {y3.

Oyukius Y = f(X) 3agana rpadudecku. YKaxure:

a) obmacth onpezaencaus D(y) =
0) obmactp 3HaueHui E(y) =
B) SBJSETCS M (QYHKUUS YETHOM, HEUET-
HOM, OOILIEeTro BUA:
r) HyJIu QyHKIUH:
1) TPOMEXYTKH 3HAKOTOCTOSIHCTBA:
f(x) > 0 mpwu
f(x) < 0 mpum
€) TPOMEXYTKH MOHOTOHHOCTH:

<

1

(@)}

1

()]

1

DS

1
=
\{
|_\__
S
o1

Xy

(GYHKIMS BO3pacTaeT Ha IPOMEXYT- / )
Kax: 3
byHKIHMS YOBIBaET Ha MPOMEKYTKAX:
’K) HamOOoJbIIee 3HAYCHUE (PYHKIIUN:
HavMeHblIIee 3HaueHne (PyHKINU:
3) TOYKH IKCTpEMyMa:
TOYKH MUHHMYyMa:
TOYKH MaKCHMyMa:
M) SKCTPEMYMBbI (QDYHKIIMH:
6. PemmTe nokasartenbHOE HepaBeHCTBO: 3172% > 2—17
Pemmre norapudmuueckoe ypasuenue: logi(x — 7) = —2.
2
8. Han ky0 VYKakuTe B3aUMHOE PACIOJIOKEHUE JJISl YKa3aHHBIX (u-
ABCDA:1B:1C1D:. ryp. O0bsSCHUTE CBOE pElLIeHHE, UCTIONb3Ysl TEOPEMBI WU
B C  OmpeJeeHus.
AL a) AB u DDy;
; D 6) ABu CD;
! B) AB u CDDy;
i r) ABu ADDj;
i B, n) ABC u A1B:1C..
bbbt -»C1
AL 1

9. Pemute ypaBHEHHE U HEPABEHCTBO:
a) logos(7 +x) =loggs(2 —x);

6) 3¥—9-37* =38
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4. Kpurtepum oneHUBAHHA.

banubl 3a 3aaHKs] HAUUCIIIOTCS CIAEAYIOLIUM 00pa3oM:

. 3aanue BBIOJIHEHO BEPHO (BO3MOXKHO Hanmuue 1-2 Hegouéros) — 3 Oama.

° 3aaHre BBHINMOJIHEHO B MPUHIIMIIE BEPHO, HO JIOMYIIeHa HerpyoOas omuoka — 2 6asia.

. Homnymena rpy6as omuoka (18e HErpyObIX ) WM PEIICHUE HEBEPHOE, HO €CTh Ues, B

3HAYUTEIIBHON CTETeHU peann3oBaHHas — | Oama.
. 3aaHue BBIMTOJIHEHO HEBEPHO MJTU K €T0 BBIIOJIHEHUIO HEe TpucTymnanu — () 6amios.
OxoHuYaTeIpbHas OIEHKA CTABUTCS B 3aBUCUMOCTH OT MPOIICHTA BBIMIOJTHCHUS BCeH pabOTHI:
Kputepuu onenuBanus B mpoleHTax OueHku banasr

Ot 86% 10 100% «OTInYHO» 13-15
Ot 67% 1o 85% «Xopoiio» 10-12
Ot 41% no 66% «Y TOBIIETBOPUTEITHHOY 6,5-9
Ot 0% 1o 40% «HeynoBneTBOpUTEIILHO 0-6

JleMOHCTPAIIMOHHBIH BAPDMAHT

(17151 HpoBeACHNS 3aUeTa B JUCTAHINOHHOM dopMe ¢ moMonmbi0 CIO demunaa).

Nel. CootBercTBUE Mexay JAeiicTBueM Haa MHOxectBamu A = {— 6; — 3; 0; 3; 6} u
B={-4;-1;0; 7} u moiy4ueHHBIM pe3yJIbTAaTOM

AUB =4-17

ANB {0}

A\B {-6,-3,3,6}

B\A {-6,-3,-4,-1,0;3; 7,6}

Ne2. JIeficTBUTEIbHOM YaCThIO KOMIUIEKCHOTO YUClia * Zy + Z2,Tje Z1=2-31 u 22 =4 + 5i,

SBJISIETCS YUCIIO. ...
Ne3. O0nacToio onpeneneHust yHKIMH, TpaduK KOTOPOil H300pa’keH Ha pUCYHKE, SBIISETCS

~
N
~

[-3; 4]

1[4 4]
[-3; 6]
1 [-6;4]
: (-3; 6)



68

Ne4, Cnenyromme yTBEpPKACHHS COOTBETCTBYIOT (DYHKIIMH, TpaduK KOTOPOH M300paKEeH Ha pH-
CYHKE

. QYHKIUS SIBISIETCSI YETHON

. hyHKIIMA yOBIBaeT HAa IpOMEXyTKe (2;3)
:X=0 —acumnrora GpyHKIUU

'y =-1 — acumnrora QyHKIHA

: 4 — Touka MakcuMyMma (pyHKIUU

: (QDYHKIHS HE IMEET aCUMITOT

: X=1 — nyne GyHKIIUU

NeS. Oynknus, rpaduk KOTOpoil M300pakeH Ha PUCYHKE, MPUHUMACT 3HAYCHUS OOJIbIIE HYIISA
(f(x) > 0) Ha npomexxyTKax

- [-5;-1,8]

1 [-1,8; 2,5]

L [-6; 4]

[-1; 3]

-1 4]

. (-6; -2)

1 (2,5;5)
:(2,5; 5]

Ne6. lns pyHkuuu, rpauk KOTOpoil n300pakeH Ha PUCYHKE, BEPHO
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e X
" Ymax = 4
" Ymin =0
" Ymax = 3
" Ymin = —3
" Xmin =1
: Xmax = -3
: Xmin = —9
D Xmax =1

Ne7. BepHbIM pacnosio’K€HUEM B OpsAKE yObIBaHUS YHCET SIBISIETCA
V625:V5; 8loss4, lg500+1g2; log5%
glogs4; 19500+ 1g2; 3625:3/5; log5%
1 lg500+1g2; logsé; V625: V/5; glogs+
logs>; 1g 5000 +1g2; 88t Y625:V5
19500 +1g2; logsy; 8°%*; V625:V5

5
Ne8. IMocne ynpomienus crenenb Boipaxkenus  Vx© + (x3)%3:x>8  ecth mecsiTmamasn poos. ..

Ne9. Pemmennem ypasaenust logi(6x + 3) = —3  sBisieTcs 4ucIo. ..
2

2—4x
Nel(. Pemenriem HepaBeHCTBA (g) < 729 daBnsercd NpoOMEKYTOK
. (—0; 1,25)
. (—o0; 10)
: (1,25; + )
(1, + )

Nell.

Han ky6 ABCDA1B:C1Dx. B

VYkaxkuTe B3aMHOE PaclojOKE€HUE YKa3aHHBIX (Qu-
Aj

ryp. O60CHYiiTe CBOE peIlIeHHE, UCTIONb3Ys TEOPEMEI
" ONIPCACICHUAA.
a) CD u AiBy;
06) ABu CDy;
B) BiD1u ABC; 3 ____________
r) CiB1u AA1Bg; o

m) ABA; 1 DCDy.

Ci



Kputepun onenuBanms.
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basnel 3a 3a7aHusT HAYUCIISIIOTCS CASAYIOIUM 00pa3oMm:
3a/aHne BBIMOJIHEHO BEPHO — 5 OaIOB.
3ajanue BBIMOJIHEHO YaCTUYHO BEPHO — OT | 110 4 Gaios.
3aaHre BHIMOIHEHO HEBEPHO WJIM K €r0 BBITIOJIHCHHUIO HEe pucTynanu — 0 6ayiios.

OxoHuarenbHas OIeHKA CTABUTCS B 3aBHCUMOCTH OT IIPpOICHTA BBINTOJIHCHU S BCeH pa60TBI:

Kputepuu onenuBanus B mpoLeHTax OueHku banaer
Ot 86% 1o 100% «OTINIHOY 13-15
Ot 67% no 85% «Xopouio» 10-12
Ot 41% no 66% «Y TOBIIETBOPUTEITHHOY 6,5-9
Ot 0% 1o 40% «HeynoBneTBOpUTEILHOY 0-6
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[IpuBomkckuit dumman

OEJIEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOJDKETHOI'O OBPA3OBATEJIBHOI'O VUPEXJEHMA BBICHIEI'O OBPA3OBAHUA

«POCCUUCKUU I'OCY JAPCTBEHHbBI YHUBEPCUTET IIPABOCY IUST»

Bonpocel 151 MOATOTOBKH K 3K3aMeHY

0 OUCHUIINHE « Mamemamuxay

1 . UnciaoBrie MHOKECTBA

Oorepanrun HaaQ MHOXCCTBAMU,
KOMIIJICKCHBIC YK CJia U ,Z[CﬁCTBPIﬂ HaJa HUMU.

2. Kopuu, cTenenH, 1orapupmbl

CTENEHb C HATypaJbHbIM, LIEJIbIM, PALIMOHAJIBHBIM U JEHCTBUTEIBHBIM IOKA3aTeIEM, KO-
PEHb N-0H CTENEHU;

jorapu@M 4Yucliia U €ro CBONCTBA,
CBOWCTBA U TpaMKy MMOKA3aTENbHOM, JIOTapu(PMUIECKOH U CTeTIeHHON (PYHKIINY;

UppalMOHANIbHBIC, MTOKa3aTeNbHbIE U JOrapuMUIecKiue ypaBHEHHS, MOKa3aTelbHbIE U
norapu(MUUecKrue HEpaBeHCTRA.

3. ®yskuuu, uX cBOiCTBA U rpadHKH

omnpezaeneHue GyHKIINH;

00J1aCTh ONpEeAETICHUS 1 MHO)KECTBO 3HAYCHUH;

HYJU ¥ IPOMEKYTKHU 3HAKOMOCTOSHCTBA;

4ETHOCTb, MIEPUOAUYHOCTH U MOHOTOHHOCTH;

CTAllMOHAPHBIE ¥ KPUTUYECKHE TOUKH, TOUKH SKCTPEMYMa U SKCTPEMYMBIL;
HauOoJIbIIIEE Y HAUMEHbIIIEE 3HAUCHHUS;

BEPTUKAJIBHBIC 1 TOPU3OHTAJIBHBIC ACUMIITOTHI.

4. HpHMLIe, IIJIOCKOCTH U YTIJIbI B IIPOCTPAHCTBE

B3aMMHOC pPacCIiOJIOKCHUE IPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE;

OCHOBHBIE TEOPEMBI CTEPEOMETPUH (MPU3HAK CKPEIIMBAIOIINXCS MPSIMbIX, IPU3HAKY Ta-
PATUICIIFHOCTH ¥ TIEPIIEHANKYIISIPHOCTH TPSIMBIX M THIOCKOCTEH, TeOpeMa O TPEX IMepIieH-
TUKYJSIpax);

YroJl MeXAY MPSMO U THIOCKOCTHIO;

YToJl MEXAY IIIOCKOCTSIMU, JINHEHHBIHM yroJ IBYyTpaHHOTO yrJja.

5. MHOFOFpaHHI/IKI/I, IMOBCPXHOCTHU U TCJIa BpallICHUSA

n300paXkeHre MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTHU (MpU3Ma, TUPAMUJIA, IUITUHJP,
KOHYC, I1ap);

BBbIYMCIIEHHE 00BEMOB U TUIOMIAEH MOBEPXHOCTEN MTPOCTPAHCTBEHHBIX (PUTYD;
[IPaBUJIbHBIE MHOTOI'PaHHUKH.

6. OCHOBBI TPUTOHOMETPUM

paanaHHas Mepa yria;
oTpesieNieHUs] CHHYCa, KOCHHYCa, TAHT€HCa M KOTAHTeHCa YUCIIa;
(hopMyITBI PUBEICHHS;

OCHOBHOC TPUT'OHOMETPHUICCKOC TOKACCTBO, (I)OpMyJ'ILI CIIOXKCHMUA, JIBOMHOI'O U IIOJIOBUH-
HOIr'0 apryMmeHTa, IOHWXCHUA CTCIICHU,

OIIPCACIICHUC apKCHUHYCA, apKKOCHHYCA, APKTAHI'CHCA U aPKKOTAHTCHCA YU CJIA,
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pelIeHHE MPOCTEUIIINX TPUTOHOMETPUUECKUX YPaBHEHUI;

TPUTOHOMETpUUYECKHE (DYHKIMH, X CBOWCTBA U TpauKH.

7. Haugama MmaTeMaTH4eCcKOro aHajm3a

MTOHATHE MMPOU3BOIHON (PYHKIINU;

npaBuia auddepeHpoBaHus GyHKIIHM;

TabIMIa TIPON3BOIHBIX;

ypaBHEHHE KacaTeJIbHOU K TpapuKy (yHKIIUH;

IIOHATHE BTOPOU ITPOU3BOAHOM;

TOYKH Iepernda v MPOMEKYTKH BBITYKJIOCTH;

MPUMEHEHHE IPOM3BOTHON K MCCIeNOBaHNI0 (DYHKIHH (TI0 CXeMe);
HauOoJbIIIee, HANMEHbINEE 3HaYCHHE (DYHKIIUU Ha OTPE3KE;
MOHATHE TIEPBOOOPA3HON (QYHKIINH,

TabJMIIa IepPBOOOPA3HBIX;

MOHATUE ONPEACIEHHOTO HHTETPaIa;

BBIYHCIICHHE IJIOMA/ICH KPUBOIMHEWHBIX Tparenui (popmyna HeroTona-JIeiOHuIa).

8. DnemeHTH KOMOMHATOPHKH

KOMOMHATOPHOE MPaBUII0 YMHOXKECHHUS;
(bopMyIIBI IS TO/ICYETA YHCIIa IEPECTAHOBOK, Pa3MEIICHUIA U COYCTaHHIA.

9. DeMEHTEI TCOPHUU BepOHTHOCTeﬁ 1 MaTeMaTUYECKON CTaTUCTUKHU

OCHOBHBIC TIOHSATHS CTATUCTUKHU (MOJIa, MEeIMaHa, pa3Max, CpeiHee apuMeTu4IecKoe, Ja-
CTOTA);

KJIACCUYCCKOC ONPCACICHUC BECPOATHOCTH,

COBMCCTHBIC, HCCOBMCCTHBIC, 3aBUCHUMBIC, HC3aBMCHMBIC COOBITHS U HX BCPOATHOCTH,
YCJIOBHAasA BEPOATHOCTD,

TEOPEMBI O CIIOKCHHUU U YMHOKCHUU BepOHTHOCTeﬁ.

3aBenyromuuii kadeapoit 001eodpazoBaTENbHBIX JUCITUILTHH / M.W. UBamiko
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JleMOHCTPALMOHHBII BAPHAHT JUIS MOATOTOBKH K DK3aMeHY
(1J1 mpoBeieHUs1 DK3aMeHAa B 04HOii dopme).
1.danbr muokectBa A = {—4;—3;2;3;7; 8} u B={-4; 6}. Haitnute AU B, ANB, B\A.
2. Beruuciure (4 + 2i)(5 — 2i).

N 416
3. Halinute 3Hau€HUE BBIPAKEHUSI ——————.
logg 4+logg 9
4.1. Pemure HepaBenctso  log, (x + 6) < 2.
_ 1
4.2. Pemte HepaBeHcTBO 10%7% > To00 "

1\X+2
5.1. Pemure ypaBHeHUE (;) = 343.

5.2. Pemmre ypasnenue logs (x — 1) = logs (11 — x2).
6. Pemute ypaBHenus: a) cos?x + 2,5 cosx = 0;6) cos2x — 2sinx + 3 = 0.
7. Haiimute npoussouyio dyukuun ) f(x) = 3vx — 2e* ++/5; b) f(x) = cosx: x° .
8. Haiinure mnomans GpUrypsl, orpaHudeHHol muauamu y = 16 — x2,y = 0,
9.1. Jlana mpaBmiibHas yeTbipexyroyibHas nupamuaa SABCD , BeicoTa U MIIOIIa > OCHOBA-
HHS KOTOPOH, COOTBETCTBEHHO PaBHEI 7cM U 196 cM?.
a) W3obpasurte nupamuny;
0) HaiinmuTe 00bEeM PTOM MUPAMUIBL;
B) HalauTe Yroi Mexay OOKOBOM IpaHblO U €€ OCHOBAHUEM.
9.2. Jlan KOHYC, BBICOTA W IUIOMIAh OCHOBAHHUS KOTOPOTO, PaBHA COOTBETCTBEHHO OCM H
1447 cM?.
a) M3obpasurte KoHYC;
0) HaiinuTe 00BEM 3TOTO KOHYCA;
B) HaWauTe Yroi Mexay oOpa3yroliei KoHyca U €€ OCHOBaHHEM.
10. CKOJIbKO pa3IMYHBIX MATU3HAYHBIX YHMCE MOXKHO cocTaBuTh U3 udp 1, 2,3,4,5,6, ecnu
U (PBI HE MOTYT TIOBTOPSITHCSI?
11. Mownety 6pocunu 3 paza. KakoBa BEposSTHOCTb, UTO B IIEPBBIN pa3 BHIMAJIET PEIIKa, a BO
BTOpPOH U TpeTHil open?
5.
6. Kputepuu oneHuBaHus.

B 3alaHUAX, COCTOAINMUX U3 IMMOAITYHKTOB, OICHUBACTCA Ka)KHI)II\/'I IIOAITYHKT.

Bamanue No |1 [2 |3 (4 | 5 |6a|66]|7a|[7b] 8 [92a]96| 98 | 10 | 11
Makcum.Gamn| 6 [ 3 (3 (4[4 [3 [3 [3 (3[4 |2 (22 (3|3

MaxkcumanbHBIH 0ajul CTaBUTCS 32 TMPABWIIBHO BBIMTOJHEHHOE 33JaHUE C HEOOXOIUMBIMHU
o0ocHOBaHMAMU. EciaM mpu BBINOJIHEHUH 33/1aHUS JOMylleHa omMrOKa (B TOM YHCIe HEMOJIHOe
obocHOBaHue), To O6a1 ymMeHsbInaercs Ha 1. J{s 3aganuii, orleHMBaeMbIX OOJIBIINM YHCIIOM Oa-
70B (2;3;4) GayIbl CHUMAIOTCS] B COOTBETCTBUHU C KOJIMUYECTBOM JIOMYILEHHBIX OIINOOK.

Bce 3ananus B cymme narot makcumyM 48 0amios. [lis nepeBona B 100-6amnpHyto mkany (1
IIKaJTy MPOLIEHTOB) CyMMa HaOpaHHBIX 3a paboTy OayuIoB yMHOXKaeTcst Ha Ko duuueHt 25/12.
OxoHuaTenbHast OIICHKA CTABUTCS B 3aBUCHMOCTH OT ITPOIICHTA BBITTOJTHEHHS BCEil pabOTHI:

Kputepuu onennBanus B mpoLeHTax Ouenku bambr
Ot 86% 1o 100% «OTIHIHO» 22-25
Ot 67% no 85% «Xopomo» 17-21
Ot 41% no 66% «Y IOBJIETBOPUTEIBHO» 11-16
Ot 0% 1o 40% «HeynoBneTBOpUTEIHHO» 0-10
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JleMOHCTPAIMOHHBIN BAPHAHT ISl MOATOTOBKH K DK3aMEHY
(1151 IpoBeAeHNs DK3aMeHa B JTUCTAHINOHHOM dopMe ¢ noMombio CI0O demunaa).
Nel. IMepeceuenue muoxects {-1; 2; 13; 15} u {2; 13; 15; 7} comepxut 4ucia

13

22

-1

115

2

Ne2. O6nactp onpenenenus GpyHkuuu y = 13 — x ecTh MHOXKECTBO

- (13; )

: (—o0; 13)

1 [13; +o0)

:(—o0; 13]

Ne3. Crnenyrome yTBEp)KICHHUS COOTBETCTBYIOT (DYHKIINH, IpaduK KOTOPOil N300pakeH Ha pH-
CYHKE

1

: GYHKIUS SBJISIETCS] HEUYETHOM

. pynkuus yosiBaeT Ha mpoMexytke (0;1)

: 001acThIO OmpeiesnieHust PYHKIUU SBIIseTCsS OTpe30kK [—4; 5]
: QyHKIHSI UMEET YeThIpe HyIIs

: 00J1aCThIO 3HAYCHHI (DYHKIIUHU SBISETCS OTPE30K [—3; 5]

Neq. CooTBETCTBHE MEXIY CTENEHbIO C IPOOHBIM NOKa3aTeleM U apu(PMETUYECKUM KOPHEM
7 4
c% Vel

9 3
-5 C5

C
3 5
c5 ves

5
c3 511

NeS. a) 3nauenue Boipaskenus 99998 + log, 12 + loge 2 — loge 4 paBHO
0) BepHbIM pacmniosio)keHUEM B TIOPSIIKE YOBIBAHUS YMCET SIBISETCS

:logi1; logll—o; log17
610 613 6
:logi—; log17;log:1
61103 6 6
logi—;log:11; log17
613 6 610
log17; logi1; logr—
6 6 613
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Ne6. Pemienviem ypasaenuss 9 + 91 = 90 gpnsercs uncio. ..
Ne7. CooTBETCTBHE MEKY HEPABEHCTBAMU U MHOKECTBAMU MX PEILICHUI

0 >= 9

() > (i3
) @)

(

() > 3

Ne8. Pemennem ypasaenust logs(6x — 8) = logs(4x + 4) sBastercs
Ne9. Pemmennem nepasenctsa logi(4x — 7) > log: x  siBisiercs
3 3

. .5

) (_oo’ 4)

. .5

) (0' 3)

(7.7

: (Z’ 3)

. (5.

(G +e0)

51 o o

Nel0. a) [IpomexxkyTOK, KOTOPOMY NPUHAIEKHUT YIOJ = BBIDOKEHHBIH B 'PlyCHOH Mepe

. [0°;30°]

. [35°;50°]

: [60°;80°]

: [90°; 100°]
0) cos (%ﬂ — a) paBeH

S

Nell. a) coso  He MOXKET NPUHUMATh 3HAUCHUS

3
:0,989898
:-1,000001
0) Pemenuem ypasnenuss 2 sin®x + 5sinx +3 = 0 sBasioTcs Bee uMcia BUA
T
. ; + 277,'](; keZ
L ==+ mk; keZ
12+ mk; keZ
s (=Dt arcsin% + mn; % + 2mk; keZ
Nel2. a) [Tpumepamu ¢ TOMYIIEHHBIMU OIIMOKAMU B BBIYMCIIEHUSAX MPOU3BOIHOM SIBIISIFOTCS
- (20x% + 4)/ = 40x
: (cos x — sinx)! = sinx — cos x
- (5x? - sinx)! = 10x - cos x
- (2e* — cos x)! = 2e* + sinx
0) Oynkmus Y = 2x? + 10X — 6 yObIBaeT npu
i Xe [-6; 1]
: Xe [-2,5; +o)
: Xe [-5; 6]
: Xe (—o0; —2,5]
Nel3. TlepBooGpasnoii pyukiuu f(x) = 3sinx + 2e* — 2 sBistercs
:F(x) =3cosx +2e*—2x+C
:F(x) = —3cosx +2e*—-2x+C
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:F(x) =—3cosx+2e*+C
F(x) =cosx+e*+C
Nel4. [Tnoutaas Gurypsl, orpanudeHnas muHusaMu Y = 2x2 +3,X =0, X =1 uy =0, ecTb uncio
2

3
2

13-
3
3
: 12
Nel5. Ha pucynke nzoopakena tpeyroasHas nupamuaa DABC. CkpemuBaronmMucs npsMbIMA
SIBIISTFOTCSI
D

4 c
:ABuDC
:ACuBD
:ABu CA
:DCuBC
: ABu BA
:BCuAD
Nel6. a) /lan npsiMOYTOJIbHBIN MapajuIesienuIe] ¢ u3MepeHusiMu 2, 4 u 8, Toraa ero o0bEM pa-
BEH...
0) Lllap pagnyca 9 cm, umeeT 00BEM, paBHBIA
: 288m(cm®)
- 972m(cmd)
. 487(cm’)
: 864m(cm®)
Nel7. Ha nosky B psJi HaJI0 MOCTaBUTh 6 pa3IMyYHBIX KHUT. DTO MOXKHO CIENaTh ... CHOCO0aMH.
Nel8. B cTonoBoii 2 BU1a MUPOKHBIX U 4 BUJIOB MUPOKKOB. CTYIEHT MOXKET BHIOPATh OAHO IH-
POXKHOE U OJIUH NMUPOXKOK ... CIIOCOOAMHU.
Nel9. Urpanbublii KyOuk Opocuin oAuH pa3. B aToM ciyyae BEpOSITHOCTh BBINA€HUS HEUETHOTO
YKCIIa OYKOB ...
Ne20. B notepee 25 6uiieToB, cpein KOTOPHIX 13 BBIMTPBIIIHBIX, TOTAA BEPOSTHOCTh KYIIUTh TPU
BBIMIPBIIIHBIX OMJIeTa paBHA
0,29
10,11
10,3025
11
Ne21. 3anucaTth pelieHue ¢ 000CHOBaAaHHEM.
Jlana npaBunpHas yeTelpéxyroabHast nupamuna PABCD, ctopona ocHoBaHus U anogema KoTo-
poii, paBHbI 12 1 10, COOTBETCTBEHHO.
a) okaxwure, uto npsmbie PB u AD ckpemuBatorcs.
0) Haitnure kocuHyc yria HakjioHa O0KOBOW IPaHH K OCHOBAHMUIO.
B) Haiinute 00pEM nmupamMuib.

Kpurepun onenuBanmus.

bannet 3a 3aganus ¢ 1 mo 20 HAYUCASIOTCS CIEAYIOMUM 00pa3oMm:
° 3aanue BBIMOJHEHO BEPHO — 4 0aiioB.
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3aanue BBIMOJIHEHO YaCTUYHO BEPHO — OT 1 110 3 6aios.
3aanre BHIMOTHEHO HEBEPHO WJIHM K €r0 BBITTOJIHEHHIO He TpucTynanu — 0 6ayiioB.

basner 3a myHKTHI a) 1 0) 3agaHus 21 HAYUCISIFOTCS CISAYIOMUM 00pa3oMm:
3a/aHue BBIMOJIHEHO BEPHO — 8 OaIIOB.
3aianue BBIMOJIHEHO YaCTUYHO BEPHO — OT 1 10 7 6auios.
3aaHue BBIMOJIHEHO HEBEPHO MJTU K €T0 BBIIOJIHEHUIO HEe TpucTynaiu — () 6amios.

basnner 3a myHKT B) 3a7aHus 21 HAYUCIAIOTCS CIAEAYIOIIMM 00pa3oMm:
3ajanre BBIMOJIHEHO BEPHO — 4 OaJua.
3ajanne BHIMOJIHEHO YaCTUYHO BEpHO — OT | 110 3 Gaios.
3aanre BHIMOIHEHO HEBEPHO WJIM K €r0 BBITIOJIHCHHUIO He TpucTynanu — 0 6aJiioB.

Kpurepun onieHuBaHus B IPOLEHTAX Onenku bannel
Ot 86% 1o 100% «OTIUIHOY 22-25
Ot 67% 1o 85% «Xopo1io» 17-21
Ot 41% o 66% «Y NOBJIETBOPUTEIBHO» 11-16
Ot 0% mo 40% «HeynoBieTBOpUTENBHO 0-10




