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1. HEJIb Y 3AJAYY JUCHHUILINHEI

Heabio n3ydeHust yaeOHOUM TUCITUTUIMHEI SIBISICTCS OCBOCHUE CUCTEMBI 0a30BBIX 3HAHHUIA,
OTPKAIONIMX BKJIAJ] MaTEeMAaTUKH B (OPMHPOBAHWE COBPEMEHHOW HAYYHOW KApTHHBI MHUPA,
POIbE MHPOPMAITMOHHBIX MPOIIECCOB B OOIIECTBE, OMOJIOTHUECKUX M TEXHHUECKUX CHCTEMaX;

- (GopMHpOBaHUE TPEJCTABICHUNA O MaTeMaTHKE KaK YHUBEPCAIBHOM S3bIKE HaYKH,
CpeACTBE MOJECIMPOBAHHUS SBJICHHUI U IMPOLIECCOB, 00 UESIX U METOJaX MaTeMaTHKH;

- pa3BUTHE  JIOTMYECKOTO  MBINUICHUS,  HPOCTPAHCTBEHHOTO  BOOOpa)KCHUS,
QITOPUTMUYECKOHN KYJIbTYpPbl, KPDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISt OyayIeit
poeCCUOHATILHOMN IEATEILHOCTH, VIS TIPOIOJKCHUST 00pa30BaHUs U CaMOOOpa30BaHMS,

- OBJIAACHUC MATCMATUYCCKMMHU 3HAHUAMHU WU  YMCHUSIMU, HeO6XOHI/IMBIMI/I B
TIOBCEHEBHOM KH3HH, JIJISl U3YUCHUS] CMEKHBIX €CTECTBEHHO-HAYYHBIX JAUCIUIUIMH Ha 0a30BOM
YPOBHE U TUCIHILINH MPO()ECCHOHAIBHOTO IUKJIIA, JJIS OTyYeHUs: 00pa3oBaHus B 00JacTAX, HE
TPeOYIOMIMX YriTyOJIeHHOW MAaTEeMaTHYECKOM MOITOTOBKH;

- BOCIIUTAHUC CPCACTBAMH MATCMATHUKU KYJIbBTYPblI JUYHOCTHU, ITOHMUMAHUA 3HAYMMOCTHU
MaTeMaTHKHU JUI HAyYHO-TEXHUYECKOTO IPOrpecca, OTHOMICHUS K MaTeMaTHUKE KaK K 4acTH
00IIeYeNIOBEYECKOW KYJIbTYyphl 4Yepe3 3HAKOMCTBO C HCTOPHEW pa3BUTHA MaTeMaTHKH,
IBOJIIOIIUEH MAaTEMAaTUYCCKUX UJICH

3agauu OCBOCHHUS yUCOHOU JUCIIMILTAHBL:

-IPOYHOE ¥ CO3HATEJIBHOE OBJAJCHHE CTYJACHTAMH 3HAHUSMH M YMCHUSIMH,
H€06XOI[I/IMI)IMI/I IJId U3YyYCHUSA CIICHHUATIBHBIX JUCHHUILINH, pa3pa60TKH KYPCOBBIX 1 OUIIJIOMHBIX
MPOCKTOB, JIJIs MPO(eCCHOHALHOW ACATEIBHOCTH M MPOJOKEHHS 00 yUCHHSI.

-Cq)OpMI/IpOBaTI) HaBBIKU MaTEMATUYCCKOI'O MOACIINPOBAHUA, IMpaBUJIbHBIX
NPEJCTaBICHUN O CYITHOCTH U CIIU(PUKE MATEMATHYECKIX METOJIOB;

-00€eceunTh IMPUMCHCHUC OCHOBHBIX MATCMATHUYCCKUX MCETOJ0B IIpU PCIICHHUU
NPUKJIAIHBIX 33134,

-BOCIIUTHIBATh KYJIbTYPY OOILIEHUS B TPYIOBOM KOJUIEKTHBE, OOILIECTBE;

-pa3BUBaTh CHOCOOHOCTH CaMOCTOSTEIbHO M 3(PQeKTHBHO pemarh NpoOJeMbI B 00JIACTH
npohecCuOHATBHON e TENbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

VYuebnas auciumuinHa «MaTeMaTtuka» BXOAMT B 00IIe0o0pa3oBaTeNbHBIA LUK
mucuuiuine - cnenuanbHocTH 38.02.01 DxoHOoMHMKa M OyXranTepckuil yder (IO OTpacism).
[Iporpamma  yueOHON  aucHUIUIMHBL — «MaTtemaTuka»  SBISETCS  YacThlO  OCHOBHOM
npodeccroHaabHON 00pazoBaTenbHON mporpaMMbl B cooTBeTcTBUM ¢ PI'OC no cneunanbHOCTH
CIIO 38.02.01 DxoHOMUKA U OYXTaNTEPCKUH YUeT (TI0 OTPACIIM).

OcBoeHne JUCHUIUIMHBI HEOOXOAMMO JUIsl JAJbHEHIIEr0 H3YYeHHUs CIEAYIOIIHUX
JTUCIUTUTMH TIpodeccHoHanbHOr0 nukia: «MaremaTnkay, «OCHOBBI OyXTalITEpPCKOTO yYeTay,
«Cratuctuka.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUS 110 JTUCHUIIJIMHE

[Iponiecc wm3ydeHUs AUCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIIUX
KOMIIETEHIIHH y BBIITYCKHUKA.

A) O6mue komnerennuu (OK1-OK9), Bkirogaromue B ce0s CHOCOOHOCTb:

OK 1. [TorumaTe CyImHOCTh M COIMATBHYIO 3HAUYMMOCTH CBOEH Oymymied mpodeccuw,
IIPOSIBJIATDH K HEH YCTOMYUBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO JAESTEIbHOCTb, BHIOMpAaTh TUIIOBBIE METOIBI U
CHOCOOBI BHIMOJIHEHUS TPO(hECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHNMaTh pemieHusl B CTAaHIAPTHBIX W HECTAaHJAPTHBIX CUTYAIMsIX W HECTH 3a
HUX OTBETCTBEHHOCTb.



OK 4. OcymecTBnsaTh TOUCK M HUCIOJB30BaHWE WHGOpPMAIUU, HEOOXOAUMOU s
3(PEKTUBHOTO BBHIMIOJHEHUS MPOPECCHOHANBHBIX 3a/1ad, MPO()ECCHOHATBFHOTO U JTUYHOCTHOTO
pa3BUTHA.

OK 5. Bnmamerp wuH(pOpManMOHHON KyJbTypOW, aHAJIM3UpPOBAaTh M  OIICHUBATh
UH(POPMALIKIO C HUCIIOIB30BAaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

OK 6. PaGorarh B KOUIEKTHBE W B KoMmaHze, 3((PEKTUBHO 0OIMIATHCS C KOJIJICTaMH,
PYKOBOJICTBOM, TIOTPEOHUTEISIMH.

OK 7. bpatb Ha cebst OTBETCTBEHHOCTh 32 pabOTy WICHOB KOMaHAbI (MMOAYNHEHHBIX), 32
pe3ysIbTaT BHINOIHEHMS 3a1laHU .

OK 8. CamocrosTensHO OmpeneisaTh 3aJadyd MpodecCHOHAIbHOTO W JIMYHOCTHOTO
pasBUTHS, 3aHUMATbCd  €caMOOOpa3OBaHMEM, OCO3HAHHO  IJIAHUPOBATh  IOBBINIICHHE
KBATH(UKAIIAH.

OK 9. OpueHTHpOBaThHCS B YCIOBUSAX YAaCTOM CMEHBI TEXHOJOTHI B MPOoecCHOHATBHON
JESTENIbHOCTH.

I1K 1.4. ®opmupoBath Oyxraiarepckie MPOBOJKH MO YYEeTy UMYIIECTBA OpraHU3alluy Ha
OCHOBE padouero MiaHa C4YeToB OYXTaITepCKOro y4era.

B pe3ynbraTe 0CBOEHUS IUCLUHUILUIMHBI CTYAEHT JOJIKEH

yMeThb:

AJITEBPA:

- BBINOJHATH apuPMeTHyecKue NeHCTBUS HAJ YUCIaMH, COYeTast YCTHBIE U MIChbMEHHbBIE
MPUEMBI; HAXOJWUTh NPUOIMKEHHBIC 3HAYCHUS BEJIMYMH ¢ TIOTPEIIHOCTH BBIUYMCICHUHN
(aOcomoTHas U OTHOCHUTENbHAS); cpaBHUBATH uncioBbie Beipaxkenus (OK1-OK9);

- HAXOJWUTh 3HAUYEHUS KOPHSI, CTETIEHH, JJoraprudmMa, TPUTOHOMETPHUYECKIX BBIPAKEHHH Ha
OCHOBE OTpEJeNieHUs], UCHONb3ys TpU HEOOXOAWMOCTH HHCTPYMEHTAIbHBIE CpECTBA,;
10JIb30BaThCsl NPUOIMIKEHHOM OlleHKOM npu npaktuyeckux pacuerax (OK1-OK9);

- BBIMOJIHATH MPeoOpa3oBaHUS BBIPpAKEHUH, NpUMEHsAs (OPMYNbI, CBS3aHHBIE CO
CBOWCTBaMH CTeTEHEH, TorapumoB, TpuroHomerpudeckux Gpynkuuii (OK1-OK9);

- UTsl IPAKTUYECKUX pacueToB 1o ¢popMyiaM, BKItoyas GopMyIibl, COAEpIKAIUEe CTETICHH,
panukansl, Jorapu(Mbl ¥ TPUTOHOMETpUYECKHE (YHKIMH, WCIOIB3Yys IMPH HEOOXOTUMOCTH
CIIPaBOYHBIC MaTepUaNbl U MPOCTEHIINe BhIYUCIuTeNbHbIE yeTpoiicTBa (OK1-OK9).

DyHKIUH U TPaQUKH:

- BBIYHCIIATH 3HaYeHHE (PYHKIIMU 1O 3aJaHHOMY 3HAYEHHIO apryMEHTa NP Pa3TuIHbIX
crioco0ax 3ananus Gynkiuu (OK1-OK9);

- OINpeAensiTh OCHOBHBIE CBOWMCTBA UHWCIOBBIX (YHKIHMH, WIUTFOCTPUPOBATH WX Ha
rpadukax (OK1-OK9);

- CTpoUTh TpadUKH H3YYEHHBIX (DYHKUMN, WILTIOCTPUPOBATH MO TpaduKy CBOHCTBA
aneMeHTapHbIX pyHkuuii (OK1-OK9);

- HUCMOJb30BaTh MOHATHE (DYHKUIMU ISl ONMMCAHUS U aHaIW3a 3aBUCHUMOCTEH BEIMYUH
(OK1-OK9);

- JUISl OMKCAHUS C MOMOIIBI0 (PYHKIMUN Pa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX
rpaduuecku, uaTepnperanuu rpapukos (OK1-OK9).

Hauvana maTteMaTn4yecKkoro aHajaimsa:

- HAXOJUTh MPOU3BOIHBIE dNIeMeHTapHbIX PyHkiuit (OK1-OK9);

- HCTIOJIH30BaTh MPOU3BOAHYIO I U3YyYCHHS CBOMCTB (DYHKIIMIA U MMOCTPOCHUS TPapUKOB
(OK1-OK9);

- TPUMEHSTHh TPOU3BOAHYIO NJS MPOBENCHUS NPUOIMKEHHBIX BBIYHCICHUH, pelIaTh
3aJaud MPUKIATHOTO XapaKTepa Ha HAaxXOXXJIEHHE HauOOJbIIEro M HAUMEHBIIETO0 3HAYEHHS
(OK1-OK9);

- BBIYHCIATH B MPOCTEHIIMX CIIy4asX IUIOHNIAAd U OOBEMBI C MCIHOJIb30BAaHUEM
onpeneneHHoro unterpaia (OK1-OK9);



- JUId peleHus MPUKIATHBIX 3a7a4, B TOM YHCIE COLUAIBbHO-D)KOHOMHYECKUX U
buznyeckux, Ha HauOOoJIbIINE U HAUMEHbIIIE 3HAYCHHS], Ha HAX0XKJACHUE CKOPOCTH U YCKOPEHHUS
(OK1-OK9).

YpaBHeHHsI M HEPABEHCTBA

- pemiath paruoHalbHBIE, TMOKa3aTelbHbIC, Jorapu(MuuecKue, TPUTOHOMETPUUYECKUE
yYpaBHEHHUS, CBOJAIIMECS K JMHEWHBIM M KBaJpPaTHBIM, a TAaK)K€ aHAJOTWYHbIE HEPaBEHCTBA U
cucremsl (OK1-OK9);

- HCTIOJIb30BaTh TpaduuecKuii MeTo] pemeHus ypaBHeHui u HepaBeHcTB (OK1-OK9);

- U300paxaTh HAa KOOPIUHATHON IUIOCKOCTH PEIICHUS ypaBHEHUH, HEPABCHCTB U CUCTEM
¢ naeyms HeusBecTHbIME (OK1-OK9);

- COCTaBJISITh M pEIIaTh YPAaBHEHHMS W HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC
BEJIMYMHBI B TEKCTOBBIX (B TOM UHMcie MpHUKIaaHbIX) 3agadax (OK1-OK9).

- 17151 TOCTPOEHUS U UCCIIEI0BaHMS TpocTeriux Maremaruueckux mojeneit (OK1-OK9).

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM:

- pemaTrh MPOCTeHIMe KOMOWHATOPHBIC 3aJaud METOJOM Iepebopa, a TakKe C
ucrosb3oBanueM u3BecTHbIX Gopmyi (OK1-OK9);

- BBIYUCIISITh B MPOCTEHIINX CITy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJCYETa YKCIIa
ucxonoB (OK1-OK9);

- Ui aHaliu3a pEeajbHBIX YHUCJIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJIE TUATPAMM,
rpaduxos (OK1-OK9);

- aHanm3a nHpopMaIuu cratucTuaeckoro xapakrepa (OK1-OK9).

IF'EOMETPUA:

- pacro3HaBaTh Ha 4YepTekaxX M MOJCIAX MPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH
TpeXMEpHbIe 00BEKTHI C UX OMHCAHUSIMU, n3oopaxenusiMu (OK1-OK9);

- ONHUCHIBATH  B3aUMHOE  pACIOJIOXKEHHE  TNPSIMBIX M IUJIOCKOCTEH B
IPOCTPaHCTBE, APTYMEHTUPOBATh CBOM CyKIeHUs 00 3ToM pacrnonoxenun (OK1-OK9);

- aHAIM3WPOBATh B MPOCTEHIIMX CIy4asX B3aUMHOE pACIOJIOKEHHE OOBEeKTa B
npoctpactBe (OK1-OK9);

- m300paxaTh OCHOBHBIC MHOTOTPAaHHUKH WM KpYTJIbIe TEJA; BBIMOIHATH YCPTEKH I10
ycnoBusM 3agad (OK1-OK9);

- CTPOUTH IpocTeiiune ceueHus Kyoa, npusmsl, nupamubsl (OK1-OK9);

- pemars IUIAHUMETPUYECKHME W MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJayd  Ha
HAXO0JK/IEHWE TEOMETPUUYECKUX BEITWYUH (JIJTUH, YIJIOB, Momanen, oobemoB) (OK1-OK9);

- UCMOJb30BaTh MPU PEHICHUH CTEPEOMETPUUYECKUX 3a]ad IUTaHUMEeTpudeckue (akThl U
meTo el (OK1-OK9);

- MPOBOJUTH JI0Ka3aTeIbHbIE pacCykaeHus B xoze pemenus 3agad (OK1-OK9);

- ISl UCClieIOBaHus (MOJIETMPOBAHUS) HECTIOKHBIX MPAKTUYECKUX CUTYAIlMl Ha OCHOBE
u3yueHHbIX (hopmyn u cBoiictB puryp (OK1-OK9);

- BBIYKCJICHUST OOBEMOB W TUIOMIAJEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN TIpH
peIIeHWH TMPaKTUYECKUX 3373y, UCHONb3ysS TMpPH HEOOXOAMMOCTH  CHPABOYHUKUA U
BbIuncauTeNnbHbIe yeTpoiicTBa (OK1-OK9).

- HCIIOJIb30BaTh MPHUOOPETEHHBIE 3HAHUS U YMEHHUS B MIPAKTUIECKON AESITETbHOCTU U
noBceaHeBHOM xu3HH (OK1-OK9)

3HATh:

- 3HAQYCHHE MAaTeMaTUYeCKOW HAyKW IJisi PEIIeHUs 3a/lad, BO3HHUKAIOIMIMX B TEOPHUH U
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTh NPUMEHEHHUSI MATEMATUUYECKIUX METOJ/IOB K
aHAJIM3Y U MCCIE0BAHUIO MPOLIECCOB U siBIeHUH B ipupoie u obmectse (OK1-OK9);

- 3HAYEHUE TNPAKTUKHM U BOIMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTUKe MJis
GbopMHUpPOBaHHS W PaA3BUTHS MaTEMAaTUYECKOW HAYKH; WCTOPHIO PA3BUTHS TIOHATHS YHCIA,
CO3/IaHMS MaTEMaTHYECKOTr0 aHAIN3a, BOSHUKHOBEeHMS U pa3BuTus reometpun (OK1-OK9);

- YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTHYECKUX pPaCCYKIEHUU, WX
MPUMEHUMOCTH BO BceX o0sacTsx uenoBedeckot nestenbHoctd (OK1-OK9);
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- BEPOSITHOCTHBIN XapaKTep pa3IndHbIX MTpoleccoB okpysxkatomero mupa (OK1-OKD9).
BJIa/IeTh: HaBBIKAMH peleHus npukiaaaabix 3anad (OK1-OK9).
4. OFBEM M CHUIIJIMHBI

OO01mmast TpyI0eMKOCTh 10 AUCIMILINHE cocTaBisgeT 345 Jaca.

O0BEM TUCHUITIINHEL

Bcero yacos

ouHas popMma

3aouyHas popma

00y4YeHHS 00y4YeHHS
AynutopHas pabora: 102
CamocrosTenpHas padoTa: 50
Bun npomexxyTouHOM arTecTani 00y4aromerocs Konrtp.
(koHTp.paboTa/ IK3aMEH) paborta
CemecTp: 1

O0BEM NUCIHUATUTHHEI

Bcero yacos

ouHast popma

3ao4Has Gpopma

oOyueHus oOyueHus
AyautopHas pabora: 132
CamocTosiTenpHas padbora: 61
Bu nmpoMexxyTO4HO# aTTecTaluy 00y4darmerocs Dk3aMeH
(koHTp.paboTa/ FIK3aMEH)
Cemectp: 2

Pacnipenenenue gonna BpeMeHH 1o ceMecTpaM M THUIIaM 3aHATHH
JUIs pa3HBIX (opM 00ydeHuUs

No ®dopma 00yueHus
o /;1 HammeHnoBanwue pasnena u TeMbI OYHas 3a049Hast
3JIT [3CT | CP [3JT| 3CT | CP
1 cemect
1. | Paspmen 1. PazBuTHe NOHATHSA O yucae. | 4 6 4
1.1 | Ucropus pa3BuTUs NOHATHS YHCIIA. 2 2 2
1.2 | IlpubamxeHHbIE BBIYUCIICHHUS. 2 4 2
2. | Paznen 2. ®dynkuum, UxX cBoiicTBa u |4 8 6
rpaguku.
2.1 | @ynkmun. ['padux pyHknmm. 2 2 2
2.2 | CpoiicTBa (pyHKIMH. 2
2.3 | ObGpatHble U CJIOKHbIE (QYHKLUH. 2 2 2
2.4 | UccnenoBanue GyHKITUH. 2 2
3. | Pa3gea 3. OcHOBBI TPUIOHOMETPHH. 10 14 16
3.1 | Tpuronomerpuieckne GyHKIUU 2 2
YHCJIOBOTO apTyMEHTA.
3.2 | OcHOBHBIEC (HOPMYITBI TPUTOHOMETPHHU 1 2 2
U UX IPUMEHEHHUE JUIs TpeoOpa3oBaHus
BBIPAYKECHHIA.
3.3 | ®opmyIibl IpUBEACHUS U UX IpUMeHeHue | 1 2 2
U1 IpeoOpa30BaHusl BBIPAKCHUN
3.4 | ®opMyIibl CyMMBI, Pa3HOCTH 1 2 2
apryMEHTOB, IBOMHOTO apTyMEHTa U UX




IpUMEHEHHE IS TPeoOpa3oBaHus
BBIPAKCHUM.
3.5 | I'paduku u cBolicTBa 1 2 2
TPUTOHOMETPHUYECKUX (DYHKINH.
3.6 | O6GparHBIC TPUTOHOMETPHUCCKHE 2 2
GyHKIHN.
3.7 | IIpocreiimme TPUTOHOMETPHUIECKHE 2 2
ypaBHEHHUSL.
3.8 | CriocoOwI penreHus 2 4 2
TPUTOHOMETPHUECKUX YPaBHEHHUH,
HEPaBEHCTB, CHCTEM YpaBHEHHH
4. | Pa3nen 4. IIpsiMble M IJIOCKOCTH B 10 20 10
MPOCTPAHCTBE
4.1 | AKCHOMBI CTEPEOMETPUH U CIACACTBUS 2 4 2
U3 HUX.
4.2 | IlapannenbHOCTD 2 4 2
4.3 | IlepneHANKYISIPHOCTH 2 4 2
4.4 | 'eomerpuueckue peoodpa3oBaHus 2 4 2
POCTPAHCTBA.
4.5 | Yroma Mexay MmIoCKOCTSIMHU. 2 4 2
5. Pa3nen 5. KoopauHaTbl U BEKTOPHI. 4 6 6
5.1 | Bekropsl. JleificTBHs HaJl BEKTOPAMHU. 2 2 2
5.2 | IlpsmoyronpHas cucTeMa KOOpJUHAT B 2 2
MIPOCTPAHCTBE.
5.3 | Ucmonb30Banue KOOPAMHAT U BEKTOPOB | 2 2 2
NPY PEIICHUN MaTeMaTHYECKUX W
MPUKJIAJIHBIX 33/1a4.
6 Pa3nea 6. CtenenHble, moxka3aTejJbHbIE | 8 8 8
U Jiorapupmuuyeckue GQyHKIMH.
6.1 | Kopens N-oii creneHu, ero cBOicTRa. 2 2 2
6.2 | IIlpeoOpa3oBaHue BBIpAKECHUH, 2 2 2
COJIep KAIMX paJUKaJIbl.
6.3 | MppannoHaibHBIC YpaBHCHHSI 2 2 2
6.4 | Ctenenb ¢ pallMOHANBHBIM MOKa3aTeneM | 2 2 2
Bcero 3a 1 cemectp | 40 62 50
2 cemecTp
16 20 14
6.5 | IlokazarenpHas QyHKIUS 4 2 4
6.6 | Iloka3arenbHble ypaBHEHUS U 4 4 2
HEPaBEHCTBA, CUCTEMBI YPaBHEHUIN
6.7 | Jlorapudwmsl. [IpeobpazoBanue 2 4 2
Jorapu(MUYECKUX BBIPKECHUH.
6.8 | Jlorapudmuyeckast QyHKIHS 2 2 2
6.9 | JlorapudmMuueckne ypaBHCHUS U 2 6 2
HEPaBEHCTBA, CUCTEMbl YpPaBHEHU
6.10 | Crenennas QpyHKIUs 2 2 2
7. | Pazgen 7. MHOTOrpaHHHUKY U KpyrJisle | 12 26 20
TeJIa, MX MJIOLIAAN NOBEPXHOCTel 1
00bEMBI.
7.1 | Muororpanauku. Ilpusma. 2 4 4




7.2 | Ilapannenenunesn. 4 2
7.3 | llupamuna. 2 2 2
7.4 | IlpaBuabHBIC MHOTOTPAHHUKH. 2 4 4
7.5 | Humunnap. 2 4 2
7.6 | Konyc. 2 4 2
7.7 | llap, cdepa. 2 4 4
8. | Pa3znen 8. Hauasa maTemMaTH4ecKoro 16 28 16

aHaJIu3a.

8.1 | ITocnemoBarebHOCTH.

8.2 | IIpou3BogHast (GyHKIIUH.

8.3 | IlpumeHeHne HENIPEPBIBHOCTH

8.4 | 'eoMeTpHUYECKU CMBICI MPOU3BOTHOM.

NININININ
NIEINEIDN
NININININ

8.5 | IIlpumeHeHHE TPOU3BOTHOMN K
UCCIIeIOBaHHUIO (DYHKIIUU.

8.6 | [IpumeHeHne MPOU3BOIHOM IS 2 4 2
HaXO0XJICHHUST HanOOJIBIIErO U
HAMMEHBIIETO 3HAYCHUN (DYHKIIHH.

8.7 | IlepBooOpa3Hasi. 2 2 2

8.8 | OnpenenéHHblil HHTETPAN U €r0 1 4 2
MIPUMCHCHHE.

8.9 | IIpousBoaHas u nepBooOpa3Has s 1 4
MOKa3aTeIbHON M JIOrapupMHUECKON
byHKIUH

9. | Pa3nen 9. DiemeHTHI KOMOUHATOPUKH, | 4 10 11
TEOPHUH BEPOSITHOCTEH M CTATHCTUKH.

9.1 | DnemMeHTH KOMOMHATOPUKH. 2 3) 3)

9.2 | DneMeHTHI TOpUU BEPOATHOCTEH U 2 5 6

MaTEeMaTHUCCKON CTaTHUCTHKH.

Bcero 3a 2 cemectp: | 48 84 61

HUTOI'O: | 88 146 | 111

5. COAEP)KAHUE PA3JIEJIOB U TEM JUCHUIIJINH

Paspnen 1.Pa3BuTHe NOHATHSA O YHCTIE.

Tema 1.1. UcTopus pa3sBUTHS NOHATHS YHCJIA.

Coaep:xxanue Marematuka B HayKe, TEXHHMKE, HKOHOMHUKE, HH(POPMAILIMOHHBIX
TEXHOJIOTHSAX W IPAKTUYECKOH neArenbHocTH. lLlenmm W 3agaum u3ydeHUsT MaTeMaTHKU B
YUPEXKJIEHUSAX CpeaHero mnpodeccruoHalibHOro obpaszoBanus. Hartypanbuble yucna. Llensle u
paloHaibHble yncia. JleiicCTBUTENbHbIE YHCIIA.

Tema 1.2. IIpuOauKeHHbIE BbIYUCICHUSA.

Conep:xanue IlpubmxenHble BbluucieHus. llpubnumkeHHoe 3HaueHHE BEITUYUHBI U
HOTPEIIHOCTH IPUOIKEHU .

Pa3nes 2.®@yHKuuH, MX CBOICTBA U rPpapuKH

Tema 2.1 ®yukuuu. I'paduk pyHkuun.

Conep:xkanue. YucnoBas ¢ynkuuss. OOnacTh ONpeneseHuss M MHOKECTBO
3HaueHu#l ¢Qynkuuu. Ipadux ¢yuknuu. Iloctpoenune rtpadukoB GYHKIMM, 3aJaHHBIX
pa3IMYHBIME CIIOCOOAMHU.

Tema 2.2 CoiicTBa QyHKIIUM.

Conep:xkanue. CpoiicTBa  (YHKIMH: MOHOTOHHOCTb, UYETHOCTb, HEUYETHOCTH,
OTpaHUYEHHOCTh, MEPUOAMYHOCTH. [IpoMexyTku Bo3pacTaHusi W YyObIBaHusA. ['paduyeckas
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uHTepnpetauus. Ilpumepbl (QYHKIIMOHANBHBIX 3aBUCUMOCTEH B pealbHBIX MpoLeccax |
ABJICHUSX.

Tema 2.3 OOpaTHble U c10KHbIe GYHKIMHT

Conep:xanue. OOparabie ¢yHKuuu. I'padux oOpatHol GyHKIHUH. ApHPMETHYECKUEC
neiictBus Haxl GyHKUMAMEU. CroskHast QyHKIUS (KOMITO3UIHUS ).

Tema 2.4 HccaenoBanue GyHKIUI U MOCTPOeHNE IPAPHUKOB.

Conep:xanue. Cxema uccnenoBanus (yHKIIMH U IOCTPOEHUE TPaUKOB.

Pasnea 3. OCHOBBI TPUTOHOMETPHUH.

Tema 3.1 Tpuronomerpudeckue GyHKINH YMCI0BOI0 APTYMEHTA.

Conep:kanue. Panuannas mepa yria. BpamarensHoe nBuxkenue. CHHYC, KOCHUHYC,
TAHI'€HC U KOTAaHI€HC YHCIIa.

Tema 3.2 OcHoBHbIe (pOPMYJIbI TPUTOHOMETPHH.

Copepxanue OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA U MX NPHUMEHEHUE
JUIs IpeoOpa30BaHuUs BBIPAKECHUH.

Tema 3.3 ®opmyiabl npuBeleHHMsT M HX INPHMEHeHHMe /Ui TpeoOpa3oBaHMs
BbIpasKeHH H

Conep:xkanue. BriBemenne  ¢opmyn  mpuBeneHus.  DopMmynbl  IpUBEACHUS.
Hcnonb3oBanue Gopmyi NpuBeACHUS A IPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BbIPaKEHUH.

Tema 3.4. ®opMyJibl CyMMbI, PA3HOCTH APrYMEHTOB, JBOHHOI0 apryMeHTa M HX
NPUMEHEeHHe I TPeoOPa30BaHUA BbIPAKeHHUI.

Coaep:xanue. @opMyiibl CyMMbI U pa3HOCTH JIJIs1 CHHYCA, KOCUHYCA, TAHI'€HCA, IBOWHOTO
apryMeHTa JJisl CHHyca U KOCHHYCa M UX IPUMEHEHUE [yl IPeoOpa30oBaHus BBIPAKECHHM.

Tema 3.5. 'paduxu u cBoiicTBa TPUrOHOMeTPHUYECKUX QPYyHKIHUIA.

Conep:xkanue. 3HayeHUs TpUroHOMeTpuueckux ¢yHkuui. Ilepmommueckue QyHKIUU.
CBoiicTBa U rpaKu TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 3.6. O0paTHbIe TPUTOHOMeTPHYECKHUE PYHKIMH

Copep:xanue. OnpeneneHne 00paTHBIX TPUTOHOMETPUYECKHUX (YHKIIUH.

Tema 3.7. IIpocreiine TPUTOHOMETPHYECKHE YPABHEHUS.

Coaepaxanue. [Ipocreiinie TpuroHoMeTpuueckue ypaBHeHUs. GopMyIibl s pEeLICHUS
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

Tema 3.8. Cnoco0b! penieHusi TPUTOHOMETPUYECKUX YPABHEHUH.

Conep:xkanue. CrnocoObl pelIeHMs TPUTOHOMETPUYECKUX YypaBHeHUMH. Perenune
TPUTOHOMETPUUECKUX HEPABEHCTB, CHCTEM TPUTOHOMETPUUYECKUX YPABHEHUH.

Pa3nea 4. IIpsiMble U IIOCKOCTH B NPOCTPAHCTBE

Tema 4.1 AkcHOMBI cTepeOMeTPHH U CJIeICTBUS U3 HUX.

Coaepxanue AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

Tema 4.2. [lapajiieIbHOCTH B IPOCTPAHCTBE.

Coaepxkanue. IlapauienpHocTh  IpsiMBIX, HOpssMOM W miockoctd.  [IpusHak
NapajuleIbHOCTH  MpsAMBIX.  B3aumHOe — pacmosjokeHue  OpsMbIX B IPOCTPAHCTBE.
CkpemuBaroluecs npsMble B mpocTpaHcTBe. OnpeneneHne U Npyu3HaK napauieIbHOCTH IPSIMON
u iockoctu. [lapamienbHOCTE IUIOCKOCTEH. B3anMHOE pacrnoioKeHHE IUIOCKOCTEH.
Omnpenenenne U NpU3HAK NapaUIEIbHOCTH TNIOCKOCTEH.

Tema 4.3. [lepneHAUKY/JISIPHOCTH B IPOCTPAHCTBE.

Coaepxkanue. IleprneHaukyaspHOocTs NOpsMOM M IulockocTH. llepnengukynsp u
HAKJIOHHasg. YTrol MexAy MpsAMoll U miockocThio. TeopemMa o TpéX NepreHAUKYIsSpax.
[TepnieHIUKYIAPHOCTD JBYX IUIOCKOCTEM.

Tema 4.4. 'eomeTpuyeckue npeodpa3oBaHusi NMPOCTPAHCTBA.

Conep:xkanue. ['‘eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapalieNbHbINA
MEPEHOC, CHMMETPHSI OTHOCUTENBHO TUIOCKOCTH. [lapamiensHoe MpoeKTHpoBaHUeE.

Tema 4.5. ¥Yroa mexay NJ10CKOCTSMH.

Coaepxanue. Yros Mexay IJIOCKOCTSAMU. JIByrpaHHBIN yro

Pa3nes 5. KoopanHaThl M BEeKTOPbI



Tema 5.1 BexTtopsl. /leiicTBHS HaJ BEKTOPaMH.

Conep:xxanue BekTopsl. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4KCII0. Pa3nokeHne BEKTOpa 110 HaIlPaBJICHUSAM.

Tema 5.2 IIpaMoyroibHasi CHCTeMa KOOPAMHAT B POCTPaHCTBeE.

Coaepxxanue IlpsmoyrosnbpHas cucremMa KOOpAMHAaT B IpocTpaHcTBe. Popmyna
paccTosHUs MEXAY JByMs TOUKaMHU. YpaBHeHUs cepbl, IIIOCKOCTH, NpsimMod. KoopauHatel
BeKTOpa. JlelicTBUs Haa BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOpIMHATaAMH. YTOJI MEXIY ABYMS
BekTopamu. CKaJsipHOE TPOU3BECHNE BEKTOPOB.

Tema 5.3 UcnoJsib30BaHNe KOOPAMHAT W BEKTOPOB NPH pellleHHH MaTeMaTHYeCKHUX
U NPUKJIAJHBIX 32124,

Conep:xanue Pemenue npodeccnoHanbHO 3HAYMMBIX 3a7a4.

Pa3znesn 6. CreneHnHble, mokazarejbHbie U JorapupmMudeckue PyHKIMH

Tema 6.1 Kopens N-oii cTenenu, ero cBoiicrea

Conep:xanue KopeHb N-0l CTENEHU, €r0 CBOMCTBA.

Tema 6.2 IIpeoOpa3zoBaHue BBIpaKEHUH, COACPIKAIIMX paJUKAIIbI.

Copep:xanue [IpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINUX — PAAUKAIIBL.

Tema 6.3 UppannoHajibHble ypaBHEHHS.

Conep:xanue. PemieHue HppalMOHAJIbHBIX YPABHEHUH M CHCTEM HppallMOHAIbHBIX
YpaBHEHUM.

Tema 6.4 CTeneHnb ¢ panMoOHAJBHBIM OKA3aTeJIeM.

Conep:xkanue. CTeneHpb ¢ panvoHAIBHBIM TOKa3aTeneM U cBoiicTBa. IIpeoOpazoBaHue
BBIPA)KEHUI, COIEpkKALUX CTEINEHU C PALlMOHATIBHBIM [10Ka3aTeNeM.

Tema 6.5 Iloka3zaTenbHast GyHKIUS.

Copep:xanue. CBoiicTBa u rpaduk nokasareabHON QYHKIUH.

Tema 6.6 [loka3zarenpHbIe ypaBHEHHS 1 HEPABEHCTBA.

Conep:xanue CriocoObl pelleHHUsl MMOKa3aTeNIbHbIX YpaBHEHHH W HEPaBEHCTB, CHUCTEM
IIOKa3aTEJIbHBIX YPAaBHEHUM.

Tema 6.7 Jlorapu¢gmsl. [Ipeodpa3oBanue BbIpaskeHH i, COAEPKALIUX JOrapu(MbL.

Conep:xanue [lonstue norapudma, OCHOBHOE JorapuMUIECKOe TOXKIAECTBO, CBOMCTBA
norapudmos. [lepexon k HOBOMY ocHoBaHuIo Jorapugma. IIpeoOpa3oBanue sorapupmMuyecKux
BBIPAKCHU.

Tema 6.8 Jlorapudpmuyeckas pyHKnus.

Copepxxanue CBoiictBa U rpaduk Jorapu@mMuueckoil GyHKIIUH.

Tema 6.9 Jlorapupmuueckue ypaBHeHUs] H HEPaBeHCTBA.

Coaepxxanue CriocoObl pemieHus jorapudmuyeckux ypaBHeHHH. CrocoObl peuieHus
JorapupMHUECKUX HEPABEHCTB. PelieHne cucteM JorapupMUUecKiuX ypaBHEHUH.

Tema 6.10 CrenenHasi pyHKIus.

Copnep:xanue CoiicTBa u rpaduk creneHHON QyHKIMH.

Pa3nes 7. MHOrorpaHHMKH H KpyIJible Tejla, HX IJIOIIAAM MOBEPXHOCTel U 00bEMBI

Tema 7.1 Muororpannuku Ilpusma.

Coaepxxanue OripeseneHuss MHOTOTPAHHBIX YIJIOB, MHOTOIpaHHUKOB. OmpezeneHue
HpU3MBI, €€ 371eMeHTOB. DOPMYIIBI 11 HAXOKACHHUS TUIOIAAN TOBEPXHOCTH M 00BEMA MTPU3MBI.

Tema 7.2 Ilapajuienenunen.

Coaepxkanue OmnpeneneHue napaienenunena. Ero Buasl, cBoiictBa. Dopmyssl Uit
HAXO0X/ICHUS €ro IUIOIIAIU MOBEPXHOCTH, 00bEMa. OCHOBHBIE MPUHIIMIIBI IOCTPOEHUS CEUEHUI
napaenenunesa, Kyoa.

Tema 7.3 Ilupamuna.

Coaepxxkanue OnpeneneHus nupaMuipl, €€ 3y1eMeHTOB. DOpMysbl IS BBIYMCICHHUS
TUIOUIA/IM TOBEPXHOCTU U 00bEMA.

Tema 7.4 IlpaBHiIbHbIC MHOTOTPAHHUKH.

Coaepsxanue [IpaBuibHbIe MHOTOTPAHHUKH.

Tema 7.5 Huiaunap.
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Coaepxxanue OmpeneneHus LWIMHIpA, €ro 31€MEHTOB. DOpMysbl JUIsl HAXO0XKJIEHUS
IUIOINAAM TOBEPXHOCTU M 00BEMA MIIMHAPA.

Tema 7.6 Konyc.

Coaepxxkanue OrpeneneHuss KOHyca, €ro 31eMEHTOB. DopMyinbl [Ulsl HAXOXKIACHUS
IUIOINAM TOBEPXHOCTU M 00BEMA KOHYCA.

Tema 7.7 Llap, cdepa.

Conep:xxanue OnpeneneHusi chepsl, mapa, 31eMeHTOB cdepsl U mapa. Dopmyssl s
HaXO0KJCHUS TUIOIAAN OBEPXHOCTU U 00BbEMa cepsbl U 1mapa.

Pa3nea 8. Hauana maTtemaTn4yeckoro aHaausa

Tema 8.1 IlociienoBaTEJILHOCTH.

Coaep:xanue [locienoBaTenbHOCTb, IIPEIE MOCIE0BATEILHOCTH.

Tema 8.2 IlpousBoanasi pyHKkuum.

Conep:xanue Ilonstue nmpousBogHon. Du3MUECKU CMBICI MPOU3BOIHON. OCHOBHBIE
npaBuia guddepenuupoanusd. IIpousBonHble snmeMeHTapHbIX  (QyHKUuMil. [IpomsBognas
CJIOKHOM (DyHKIMH. BeIuucienne mpon3BoIHOM.

Tema 8.3 IlpumeHeHue HeNPePbIBHOCTH.

Conep:xanue. HenpepsiBHOCTD pyHKIIMH. MeTOI MHTEPBAJIOB.

Tema 8.3 'eomeTpuveckuii CMbICJ TPOU3BOIHOM

Conep:xanue OnpezneneHue KacaTelbHOW K rpaduKy (QYHKIIUH, YIIIOBOH KOA(PHHUIMEHT
KacaTeJabHOM. 3HaK yrioBoro ko3gduuuenra kacarenbHOM, NpoBeIEHHON K rpaduKy GyHKLIUU.
I'eomeTpuyecKknii CMBICI IPOU3BOJIHOM. Y PABHEHUE KaCaTEIbHON

Tema 8.5 IIpumeHeHHne NPOU3BOIHOM K MCCICAOBAHUI0 (PyHKIIUM.

Conep:xxanue MoHOTOHHOCTh (QyHKIWHU. CTaliOHApHBIE TOYKH, TOYKH JKCTPEMyMa.
[Toctpoenue rpaduka GyHKINU.

Tema 8.6 IIpumeHeHre TPOM3BOIHON A HAXO0XKICHHUS HauOo/IbIIero W
HaMMEeHbIIero 3Ha4YeHnH PyHKINH

Copep:xxanue HanOombiiee 1 HauMeHbIIee 3HAYCHNUE (PYHKIIUH.

Tema 8.7 IlepBooOpa3Hasi.

Conep:xkanue OmnpenencHue TEpBOOOPa3HON, OCHOBHBIC CBOWCTBA IEPBOOOPA3HOM,
Tabauia nepsoodpaszHbix. Haxoxnenue nepBooOpas3HbIX.

Tema 8.8 OmnpenenéHublii HHTErpaJ U ero NpMMeHeHHe.

Copepxkanue.  [lonatue  ompenen€éHHoro  uHTerpasa.  @opmyna  IUIOMAgU
KpUBOJIMHENHON Tpaneunu. Haxoxaenue miomaneit puryp.

Tema 8.9 IlpousBonHas u mepBooOpaszHas JUIsl MOKa3aTeJbHOM M JIorapu(MUYecKoil
byHKIMMA

Coaepixanue. UYucno e. Harypanbubiii norapupm. IlpousBonHas wu
nepBooOpa3Has AJis MOoKa3aTeNbHON U JIorapupMuueckoi (yHKIUI

Pa3nes 9.9s1eMeHTBI KOMOMHATOPUKH, TEOPUH BEPOSATHOCTEN U CTATHCTHKH

Tema 9.1 DaeMeHTHI KOMOUHATOPHKH.

Conep:xkanue DieMEHTbl KOMOMHATOPUKHU: IEPECTAHOBKU, DPa3MELICHHUs, COYETaHUS.
®opmyna OunHoma Hprorona. CpoiicTBa OMHOMMHAIBHBIX Kod(pduuueHToB. TpeyronbHUK
ITackans.

Tema 9.2 DiieMeHTHI TOPHHU BEPOATHOCTEH 1 MATEMAaTHY€CKOH CTATUCTHKH.

Conep:xanue CoObITHE, BEPOITHOCTh COOBITHUS, CII0)KEHUE U YMHOXKEHHE BEPOSITHOCTEH.
HezaBucumbie coObiTusi. JlMCKpeTHas ciydaiiHas BeTWYMHA, 3aKOH €€ pachupeeicHusl.
[IpencraBiaenue JaHHbIX (TaOnMIbl, JUarpaMmsbl, Trpaduku). 3amadyd  MaTeMaTHYeCKOU
CTaTHCTHUKH.

6. OPTAHU3ALIMSI CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB
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No Cpoku [TpumepHbIe
- Bupn BHeayuropHou BBIITOJTHEHHS HOPMBI
TeM o DOopMBbI KOHTPOJISI
. CaMOCTOSITENIbHOM pabOThI (vkazvieaemces BpPEMEHHU
HoMmep Heoelu) (uac.)
1 cemecTp

1.1 |Mcropust pa3BUTHs HOHSITHS YKCIIa 1 2 OT4eT K ypoKy

1.2 |[IpuGnmKeHHBIC BBIYUCICHUSI. 1 2 OT4YeT K ypOKY

2.1 |lloctpoenue rpadukoB (GyHKIUH, 2 2 OT4YeT K ypoKy
3aJJaHHBIX PA3JIMYHBIMU CIIOCOOAMH.

2.3 |OOpatHble U CIIOKHBIC (DYHKITHH. 3 2 OT4YeT K ypOKy

2.4 |Cxema wuccnenoBaHusi (QYHKIHH U 3 5 OTyeT K ypoKy
MOCTPOEHHE IpaUKOB

3.1 |Tpuronomerpuueckue byHKINN 4 5 OTuer k ypoxky
YICIIOBOTO apryMEeHTa.

3.2 |OcHoBHBbIE (opMyIIBI
TPUTOHOMETPUU U HX IPUMEHEHHE 4 2 OTuer K ypoxy
JUIS Ipeo0pa30BaHUsI BHIPAKEHUN

3.3 |Ucnonb3oBanue bopmyn
NpUBEACHUA N1 TpeodpazoBaHuUs 5 2 OTtyer K ypoky
TPUTOHOMETPHUYECKUX BBIPAKEHHH.

3.4 |Dopmyibl CYMMBI, pasHocTH
apryMEHTOB, JIBOMHOTO apryMeHTa u 5 5 OT4eT K ypoKy
ux MIpUMEHEHUE TUTST
peoOpa3OBaHUs BEIPAKESHUN

3.5 |CgoiicTBa " rpaduKu 6 5 Otuer K ypoky
TPUTOHOMETPHUYECKUX (DYHKIHUH

3.6 |Omnpenenenue 00paTHBIX 6 5 Otuer K ypoky
TPUTOHOMETPHUECKUX (DYHKIUH

3.7 (llpocreiimne TPUTOHOMETPUIECKUE 7 2 OTuer K ypoxky
ypaBHEHUSI.

3.8 |CrocoOsr pereHwHs 7 5 OTuer K ypoxy
TPUTOHOMETPUUYECKUX YPABHEHUI

4.1 |Axcuomsbl CTEPEOMETPUHU u 8 5 OT4eT K ypoKy
CIICICTBUS U3 HUX

4.2 |B3auMHOE pacIoNOKCHHE
mockocteil. OnpeneneHue u 8 5 OTtyer K ypoky
MIPHU3HAK MapaUIeTbHOCTH
IIJIOCKOCTEM.

4.3 |llepneHIuKyasip U HAKIIOHHAS. YTOJ 9 2 OTuer K ypoky
MEXy OIPSIMOM U IIOCKOCTBIO.

4.4 |I'eomerpuyeckue npeoOpa3oBaHUsS 10 5 OTuer k ypoky
MIPOCTPAHCTBA
VYTos MEXY TIIOCKOCTSIMH.

4.5 |[lepneHANKYISIPHOCTD ABYX 11 2 OT4eT K ypoKy
IIJIOCKOCTEM.
PaBenctBo  BekTopoB.  ClioxkeHHe

5.1 |BekTOpOB. YMHOXEHHE BEKTOpa Ha 12
yucno. PasmoxeHue BekTopa MO 2 OTtyer K ypoky
HaIpPaBIICHUSIM.
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No Cpoku [TpumepHbIe
- Bupn BHeayuropHou BBIITOJTHEHHS HOPMBI
TeM o DOopMBbI KOHTPOJISI
. CaMOCTOSTENIbHOU PabOThI (vkazwisaemces BpPEMEHU
HoMmep Heoelu) (uac.)

HeiicTBus HaJI BEKTOpaMHu,

5.2 [|3a1aHHBIMH CBOMMH KOOPJMHATAMHU. 13 5 Otuer K ypoky
Yron Mexay JAByMs BEKTOpaMHU.
CkansipHOe MPOU3BEACHNE BEKTOPOB
Hcnonb30BaHue KOOPJAUHAT U

5.3 |BeKTOPOB IpH pELICHUU 5
MaTeMaTHYECKUX M MPHKIJIATHBIX 14 Otuer K ypoky
3ajad.

6.1 |Kopenn N-0ii cTeneHu, €ro CBOMCTRA. 15 2 OT4YeT K ypOKYy

6.2 |lIpeoOpazoBaHue BEIpaKEHUH, 16 2 OTuer K ypoxy
COJEPIKALINX PAJUKAIIBI.

6.3 |Pemenue uppanuoHaabHBIX 17 2 OT4YeT K ypoKy
YpaBHEHHI U CHCTEM YpaBHEHHH

6.4 |CteneHp ¢ panyOHAIBHBIM 17 5 Otuer K ypoky
MOKa3aTeJieM U CBOHCTBA

2 cemecTp

6.5 |CoiicTBa 1 rpaduK MOKa3aTeIbHON 1 5 OTuer K ypoky
byHKIIMN

6.6 |Pemenne nokasaTeinbHBIX ypaBHEHUI 2 2 OTuer K ypoky
Y HEPaBEHCTB, CUCTEM YpaBHEHHH

6.7 |lIpeoGpazoBanue 3 5 Otuer K ypoxy
Jorapu(pMUUECKUX BBIpKEHUHN

6.8 |[loctpoenue rpa¢uKoB 4 5 Otuer K ypoky
norapuMuUecKux (yHKIUN

6.9 [CmocoOsr penieHus
JorapuPMUIEcKux YpaBHEHUH, 5 2 OT4eT K ypoKy
Jorapu(pMHUUECKUX HEPABEHCTB

6.10 |[Toctpoenne rpaduka cTEEHHON 5 4 Otuer K ypoxy
(GyHKIHU.

7.1 |HaxoxaeHue miomaad moBEpXHOCTH 6 4 OT4eT K ypoKy
1 00bE€Ma MPU3MBI

7.2 |HaxoxjeHHe TUIomaay MOBEPXHOCTH 7 5 OT4eT K ypoKy
u 00béMa napajuiesnenunesia

7.3 |HaxoxmeHue IUIomaan moBEpXHOCTH 8 2 OTuer K ypoky
1 00béMa Mapasiesenunea.

7.4 |llpaBWiibHBIE MHOTOI'PAaHHHUKH 9 6 OTuer K ypoKy

7.5 |HaxoxaeHue miomaam moBEpXHOCTH 10 2 OT4eT K ypoKy
1 00bEMa IUITUHIPA

7.6 |Haxoxnenue IUIOIIAIU 11 2 OT4eT K ypoKy
MOBEPXHOCTU M 00bEMA KOHYCA.

7.7 |HaxoxaeHue Iiomaad mMOBEpXHOCTH 12 4 OT4eT K ypoKy
1 00bEMa cepsl U mapa

8.1 [[TocmenoBaTeabHOCTB, npeaen 13 2 OT4eT K ypoKy
10CJIeI0BATEIbHOCTH

8.2 |[IpomsBonHBIC AJIEMEHTAPHBIX
¢bynkuuit. IlpousBogHast CIOXKHOMN 13 2 Otuer K ypoky

GyHKIIH.
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No Cpoku [TpumepHbIe
- Bupn BHeayuropHou BBIITOJTHEHHS HOPMBI
TeM o DOopMBbI KOHTPOJISI
i CaMOCTOSITEIILHOM PabOTHI (vkazvieaemces BpPEMEHU
HoMmep Heoelu) (uac.)
8.3 |Meton uHTEpBAIOB. 14 4 OT4YeT K ypOKy
8.4 |Ompenencuue KacaTeJIbHOM K
rpaduky  GyHKOUH.  YpaBHCHHE 14 2 OT4YeT K ypoKy
KacaTeJIbHON.
8.5 |[IpumeHeHue MPOU3BOAHON K
HCCIIE0BAHUIO 15 4 OTuer k ypoxy
byHKIHH.
8.6 |([IpumeHeHHEe  TIPOU3BOAHOWU ISt
HaxO0XJICHUS HanOOJIbIIIETro u 15 4 OT4YeT K ypoKy
HAaMMEHBIIETO 3HAYCHUH (PYHKITHH.
8.7 |Ompenenenue epBOOOPA3HOIA, 16 5 Otuer K ypoxy
OCHOBHBIE CBOICTBa IEPBOOOPA3HOM
8.8 |®opmyna miomam KpUBOJIUHEHHOM 16 5 Otuer K ypoxy
Tpareum.
8.9 |lIpousBoaHas u nepBooOpa3Has IS
[0Ka3aTeabHON U JorapudmMuyeckoi 17 4 Otuer K ypoky
byHKIUH
9.1 |2nemeHTHI KOMOMHATOPHKU:
MepPECTaHOBKH, pa3MeleHus, 18 6 OT4eT K ypoKy
COYCTaHUsI.
9.2 |lIpencraBieHue NaHHBIX (TaOIUIIBI,
auarpammbl,  rpaguku).  3amauu 19 8 OTtyer K ypoky
MaTEeMaTHYECKON CTaTHCTUKU
7. 3AJIAHUS 1J1S1 CAMOCTOSITEJABHOM PABOTBHI
Konmponvnaa padoma:

Tema: Tpuronomerpusi

Bapmuanrl.
1.Berucinuth:

a).sin 240°
6).c0s=

2.Y1pocTuTh:

(4 4
clg—+ig—

cr 4
L‘Ig:—!g:

o o . 3 4
3.Haiitn 3HaueHune TPEX TPUTOHOMECTPHYCCKUX (1)YHKHI/II/I, ecim:Sing :E ; 0<a ::::

E1
4.J]lokazaTh TOXJIECTBO:

na l+cosa _

"
r

1+4cosa Ein a

Ein a

Bapuanr2.
1.Bbiucauth:  a).cos 240° 6).sin‘3—”

2.Y1pocTuTs:
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. . 3
3.HaiiTn 3HaueHue TpexX TPUTOHOMETPHUYECKUX (DYHKIUH, €Cciu:COSa = —c ;<a <@

S|

sina+ Zeosta—1 , 2
= EnTa

4.JlokazaTh TOXKJIECTBO : -
ctg®a

Bapuant3.
1.BeIucauTh: a).thOOOG).Sin(— E;—”)

2.Y1pocTuTh:
Siner + sin 3o + sin Ser

COS¢X + COS3¢ + cosSax

o o . 4 3m
3.HaiiTi 3HaYeHHE TPeX TPHTOHOMETPHYCCKHX (GYHKIMiA, ecimm:sina =_ ——<a < 2m

eina +tga

4.J]lokazaTh TOXIECTBO: Treoin - tga
Bapuant4.
4
1. Beracmnte: ).ctg300° 6).cos—-
2.Y1pocTuTs:
o Va7 oa)
sin’| —+— |—-sin®| ——— |
8 2 8 2
N . 4 :
3.HaiiTi 3HaYeHHEe TPeX TPHTOHOMETPHYECKHX (GyHKIMiA, ecimn:cosa =—— ;0 <a <=

4 JlokasaTh ToxzaecTBo: 2 (sina + cos®a) + 1 =3 (sin*a + cos*a)
Tema: Jlorapupmuueckas GpyHKIus

Bapmnanrl.
1. Ilocrpouts rpaduxk ¢pynkuun. Kak usmensiercs y, Koraa Xgo3pacraer Ha 3aJaHHOM

orpeske. y = log, xx € E, 2?]

2. Pemurte ypaBHeHHE:
a)logg.(x*—3x) =2
0) log,/x - log, % =3

3. PemmnTh HepaBEHCTBO:
log,(x+1) <05

4. PemMThb cCMCTeMY YPABHEHMIA:
{lng4x +log,yv=1

y—2x =7
BapuanTt2.
1. Hoctpours rpapuk ¢pynkuun. Kak nzmensiercs y, Koraa Xso3pacraer Ha 3aIaHHOM
oTpe3Ke. y=logzxX € E, 2?]
B

2. Pemurte ypaBHeHHe:
a)logy,(x? + 4x) = —1

6) logs + log; vx = -1
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3. PemmTh HepaBEeHCTBO:
logos(x—1) = -2

4. PemdTh cHCTEMY YPABHEHUIi:
{lngax +log;y=1

y—3x =28
Bapuant3.
1. Ilocrpouts rpaduxk ¢pynkuun. Kak usmensiercs y, Koraa Xxgo3pacraer Ha 3aJaHHOM
oTpe3Ke. y=log,s xx £ E; B]
2. PemmTe ypaBHeHMe:
a)log:(x? 4 6x) = —2
4
s —
- — ! = —
0) log, - log, v 2x 0.5
3. Pemuth HepaBeHCTBO:
lg?x—lgx =0
4. PemuTthb cucTeMy ypaBHeHHIi:
{lr:rgzx +log,y=2
x— 4y =15
Bapuant4.
1. IlocTpouts rpaduxk ¢pynkuun. Kak usmensiercs Yy, koraa Xxgo3pacraer Ha 3aJaHHOM
oTpe3Ke. y=log,xx E; 16]
2. Pemurte ypaBHeHHe:
a)log:(x? 4 8x) = -2
]
0) IDgEi—E +log \/5x = -2
3. PemmmTh HepaBEHCTBO:
lg?x+1lgx<0
4. PewmuTh cucTEMY YPABHEHMIA:
{lnguf_ x+log,.v=-1
x—2y=3
Tema: IlokasarenbHas pyHKUUA
Bapmnanrl.

1.ITocTpouts rpadpuxk pynxkuuu. Kak uzmeHnsiercs y, Korjaa Xpo3pacraer Ha 3aJaHHOM
1
orpeske. y = (0)* X € [—1;3]

2.Pemiure ypaBHeHue:
a)8™* =16
6) 3.‘:+2 + 3.‘: - 90
B) 0.04 -26-0.2* +25=0
3.PeminTh HEpaBEeHCTBO:
2752 <81
4.Pemiuth cUCTEeMY YPABHEHHUIA:
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Jx+2y =28
8 .2¥ = 421‘4‘2.5
Bapuanr2.
1.IlocTpouts rpadpuxk pynxkunu. Kak uzmensiercs y, Korjaa Xpo3pacraer Ha 3aJaHHOM
oTpeske. y = 4% X € [—2;2]

2.Pemure ypaBHeHue:
a) \."E .53 = é
0) 4% -3+ 4572 =90
B)49% -8-7*+7=0

3.PenTh HePaBEHCTBO:
2 "1=8

4.PeliuTh cUCTEMY YPABHEHMIA:
2x —y =1
31,
7~ @
Bapuant3.
1.IlocTtpouTts rpaduk pynkuun. Kak nsmensiercs y, koraa XBo3pacraer Ha 3aJaHHOM

oTpe3ke. Yy = (%]"‘ XE [-2;1]

2.Pemure ypaBHeHue:
a)2771-3% =81
6)2- 3%+ 3% =57
B) 36" -4-6%-12=0

3.PeliuTh HEPABEHCTBO:
3+ % =243

4.Pemiuth cucTeMy YPABHEHHIA:
{ 2y —3x=6

2¥72 .2 =8

Bapuanr4.
1.ITocTpouts rpadguk pynkuun. Kak usmensercs Yy, Koraa Xgo3pacraer Ha 3aJaHHOM
orpeske. y = 2% X € [—1;2]

2.Peminrte ypaBHeHHe:
a)\."'ﬁ - 3% :§
6) 32 +3* =90
B) 0.04% - 26 - 0.2% + 25 =0
3.PeminTh HEpaBeHCTBO:
(0.5)* ~2%2 <025

4.PelinTh CHCTEMY YPABHEHUIA:
2y —x =6
921+}' — 32—3}'

Tema: I'eomerpus

Bapuanrl.
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3anava 1. W3 Touku, He Jexaliel Ha JaHHOH IIOCKOCTH, IIPOBEACHBI MEPIEHAUKYIISP U
HAaKJIOHHASI.

Haiitu ninuHy HaKJIOHHOM, €ciii BhICOTa paBHa 12¢M., a yroil HakJioHa paBeH 60°.
3agava 2. B npsMoyroiabHOM napajuiesienuneae TpU HU3MEPEHUsS UMEIOT JIHBI:4cM, 1 4eMm.
9cm.

Haiitu nuaronanes npsiMOYroJIbHOTO MapajuieJIenuIea.

3agava 1. U3 Touku, He Jexaniel Ha TaHHOW MJIOCKOCTH, MTPOBEICHBI MEPICHANKYIISAP U
HAKJIOHHAS.

Haiitu nniuHy HakJIOHHOM, €ciiv BbIcOTa paBHa 11cM., a mpoekius paBHa 3¢cMm.
3anaua 2. B npsAMoyroiasHOM napajiesienuneie TpU U3MEPEHUs UMEIOT JITMHBI: 8cM,IcM.
2lem.

Haiitn nuaronains npsiMOYyroJIbHOTO IapajulesIeuIe a.

BapuanTt2.
3anava 1. W3 Touku, He exalle Ha JAaHHOM IIOCKOCTH, IPOBEJEHBI NEPIICHIUKYIISAP U
HAKJIOHHAS.

Haiitu niuHy mpoekiyu, eciy HaKJIOHHasi paBHA 8CM., a YroJl HaKJIOHA pPaBeH 30°,
3anaua 2. B npsAMoyroiapHOM napajuienenuneae Tpu H3MEpEeHUs: UMEIOT IIUHbL:6¢cM, 1 1em.
9cm.

HaiiTu nuaronans npsiMOyroiabHOTO Mapajuiefienune/a.

Bapuant3.
3anmava 1. U3 Touku, He jexaliei Ha JAHHOH TIOCKOCTH, TPOBEACHBI EPIICHIUKYIISP U
HaAKJIOHHAS.

Haiitu nnmuHy mpoekuuu, eciivi BbIcOTa paBHa 15¢M., a HakiloHHAst paBHa 20cM.
3amaua 2. B npsAMoyroiasHOM napajiesienuneie TPH U3MEPEHUs UMEIOT JTUHBL: 9cM,4cM.
15cm.

Haiitn nuaronans npsiMOYyroJIbHOIO NapajuieIenuIea.

Tema: IIpuMeHeHHe MPON3BOAHOM

Bapuanrl.

1. Beruncnuth npubIuMKEeHHOE 3HaueHue 1o Qopmyse: 4,288
2.HaiiTu ckOpoCTb M YCKOPEHHE TOYKHU , JBUXKYIIEHCS [0 3aKOHY
X(t):3t3+2t+6 B MOMEHT BpeMeHH (=2

3.Pemnte HEpaBEeHCTBO METOOM HHTEPBAJIOB: (Bx+4)(x-1)(x+2)> 0
4.Hanucath ypaBHEHUE KacaTelbHOM: f(x)=cos (2X+%) Xo=- %
Bapunant2

1. BeraucnuTh NpuOIMKEHHOE 3HaYeHHE 10 Qopmysie: 13,26*

2. HaiiTu CKOpPOCTh U YCKOPEHUE TOYKH , JBHKYLICHCS MO 3aKOHY
x(t)=3t3+2t+1 B MOMEHT BpeMeHH t=2

X —2x-3
3.Pemnre HepaBEeHCTBO METOOM HHTEPBAJIOB: — <
(x+3)(x—4)

. 1

4.Hanucate ypaBHEHUE KacaTeJIbHOM: f(x)=-= Xo=-1
X

Bapuant3
1. Beraucnuts mpuOmmkeHHOE 3HaUYeHHE 1o Qopmyie: 4,68°

2.HaiiTu CKOpOCTb M YCKOPEHHE TOYKHU , ABMXKYLIEHCS [10 3aKOHY
x(t)=3t*+5 B MOMeHT BpeMmeHH (=3

2x° +5x
3.Peninte HEPaBEHCTBO METOZOM HHTEPBAJIOB: -2
X*+5X+4
4.Hanucath ypaBHEHUE KacaTelbHOM: f(x)=0.5x2-2x+2x¢=0
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Bapuant4
1. BeruucnauTs npuOIMKeHHOE 3HA4YEHHE 110 (GopMyIie:

9,362

2.HaiiTu CKOpOCTb M YCKOPEHHE TOYKHU , JBUXKYLIEHCS [0 3aKOHY

x(t):3t4+2t+6 B MOMEHT BpeMeHHu (=2
3.PemmTe HEpaBEeHCTBO METOJIOM HHTEPBAJIOB:

4 HanucaTh ypaBHEHHE KacaTeIbHOM:
Tema: IIpuMeHeHHe NPOU3BOAHOM
Bapuanrl.

1.UccnenoBaTh (PyHKIMIO M TOCTPOUTH I'paduK QyHKIUN
3

f(x)= X? — x%3x+5

2.Haiitu nanbosnpliee 1 HAaMMEHbIIEEe 3HAYCHUE (PYHKIUU

f(x) = 12x-x° [-1;3]

Bapuanr2.
1.UccnenoBaTh GyHKIMIO U TOCTPOUTH TPauK PyHKIIHH
f(x)=x *-4x3+9
2.Haiitu Hanbospliee 1 HAaUMEHbIIEe 3HaYeHUE HYHKLIUU
3

f(x) = X? Co+3x+l [2:4]

Bapuant3.
1.UccnenoBath CIZ)yHKI_II/II-O U TIOCTPOUTH TpaukK PyHKINH
f(x)= 24x+9x*-2x*
2.Haiitu Hanbospliee 1 HauMeHblIee 3HaYCHUE (PYHKLIUU
3

f(x)= X? + g X >+2x+3 [-3;0]

Bapuant4.
1.UccnenoBaTh PyHKIMIO U OCTPOUTH IpaduK GYHKIUU

f(x)= 2y
X

2.HaiiTn Hanbosnbllee 1 HaMMEHblIee 3HaYeHne (QyHKIUU
f(x) = 2x3+9x2-24x+1 [-2:1]

Tema: Ctenenu.

Bapmuanrl.

1. HaijiTh 3HaYeHUe BBIPAKEHUS:
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a) 3\."'5 - Swf'ﬁ + 12\."%
6) V7 —v33V7+33
2. YHpocTHTh BhIpasKeHHe:
a—b
I 1
abz + azb
3. Pemuth ypaBHeHHe:
a) x*—1000=0

6) X = Vx? — x2—8x+ 20

4. PemmnTh cMCTeMY ypaBHEHHUI:

VE—3y=2
xy = 27
5. CpaBHHUTH YHCJIA:

== o
A 236 u +5vy2

Bapuanr2.

1. HaiiTu 3HayeHHe BbIPAKEHUS:

a) 322
6 I —5 —
6) V9 —V17V9+17
2. YHOpocTuTh BhIpaskeHHe:
a— b?
- 1
a— azb

3. Pewmuth ypaBHeHue:
a)x®-25=0

O)Vx—3=1+ Vx—4

4. PemMTh cCMCTeMY YPABHEHUIA:
{ x+y=13

Ve +[y=5
CpaBHHUTB 4HcJIA:
-] —
VV3z " ?\-"3

1. HaiiTu 3HaYeHHe BbIPpAKEHHS:

o3 e
[£3/100
"q.r.E

a) 33625

g —5 f —
0) v2+2v34v2-2v3
2. YnpocTuThb BbIpa:KeHHe:
VNe+1l o, 1
i+at @ 1-+a"

3. PemmuTh ypaBHeHHe:
a)16x*—1=0

O)Wx—5+ Vi0—x =3
4. PemmMTh cCMCTEeMY YPABHEHUIA:

Bapuanr3.
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{x+v=13

fx+ v =
5. CpaBHHUTH YHcJA:
Vou E'w,"E

Bapuant4.
1. HaiiTu 3HaYeHHe BbIPpAKEHHSI:
a) V3V3./27
0) 1..’“\.."'% — ?x."f \."E +7
2. YHnpocTuTh BbIpaskeHue:
8a + 1

1 1
403 —2a3 + 1

3. Pemuth ypaBHeHmHe:
a) 0.02x*—032=0

0)V1lx—2+3,/x=6
4. PemuTh cucTEMY YPABHEHHIi:
x—y=121
Vx + .-v =
5. CpaBHMTH YHCJIA:
((f’i}fﬁjv’i u 37225
HUTorosasi koHTpoJLHAsS padoTa 3a 1-if cemecTp
Bapmnanrl.
1.Berancims:

a) OTHOCHUTENBHYIO MOTPEIIHOCTh
6) ctg945°

2 Jlana pynkuus  f(x)=- % x° +4x+3

a). Haiitu 3Hauenue GpyHkum npu x=3,

6). Haiitu obnacth onpenenenust pyHKINH,

B). SIBnsieTcst 1M PyHKIUS YETHOM UM HeYeTHOU?

3. Pemnth HepaBEeHCTBO

4 Pemnts ypaBHeHHe V2xZ—3x+2=4-—x

5.Pemuth 3agauy:

W3 ToukH, HE JIeXkKallel Ha JTaHHOM INIOCKOCTH, IIPOBEAEHBI MEPIEHANKYIISAP U HAKIIOHHAS.
Haiitu niimHy HaKJIOHHOM, €CJIM BBICOTa paBHA 12¢M., a yrojl HakJIoHa paBeH 60°.

Bapuanr2.
1 .Burunciub:

a) OTHOCHUTEINIbHYIO MOTPEIIHOCTh
6) ctg(- 600°)
2. lana pynknus f(X)= % X3 - X% + %

a). Haiitn 3navenue GpyHKIMM npu x=-3,
6). Haiitu obnacts onpenenenus GyHKINH,
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B).SIBisteTcs Tu PyHKUMS YETHON MIIM HEYETHOM?

3. Pemnth HepaBEHCTBO

4 Pemuth ypaBHeHne Vx®4+3x+3=2x+1

5.Pemuth 3agauy:

N3 Touku, HE nexamen Ha TaHHOM TIIOCKOCTH, TPOBEAEHBI IEPIICHIUKYIISIP U HAKJIIOHHAS.
Haiitu niHy HaKJIOHHOM, €ciiy BbIcOTa paBHa 1 1cM., a mpoekius paBHa 3¢cMm.

Bapuant3.

1.Bpruucnus:
a) OTHOCHUTEJIbHYIO MOTPEIIHOCTh
6) tg960°

2. 5 , 4
2. Mana pynknus  f(X)= 3 X — X" — 3
a). Haiitu 3nauenue GpyHKIMU Ipu X=2,
0). Haiitu obnacte onpenenenus GyHKINH,
B).SIBnsieTcs u QYHKIMS YETHOM UM HEUETHOM?
3. Pemth HepaBEeHCTBO

4..Pemmts ypaBuenne V1+8x +2x2 -3 =x

5.Pemuts 3anauy:

W3 Toukwm, He JIexaleld Ha TaHHOU IIOCKOCTH, IIPOBEICHBI MEPIICHIUKYJIISP U HAKJIOHHAS.
Haiitu anmuHy nmpoeKIny, eciii HaKJIOHHAsl paBHA 8CM., a yroJl HaKJIOHA paBeH 30°.

Bapuant4.

1.Beruncnus:

a) OTHOCHUTENBHYIO MOTPEITHOCTh
6) cos 780°

2. Jlana (hyHKIUsS f(x)=-4x* - % x®

a). Haiitu 3Hauenue GpyHkuu npu x=3,

6). Haiitu obnacth onpenenenust pyHKINH,

B).SIBisteTcs Iu PyHKLMS YETHON MIJIM HEYETHOM?

3. Pemnte HepaBEeHCTBO

4.Pemmmth ypaBHeHue 0)y 15x +9 — 5 = 3X

5.Pemuth 3agauy:

M3 Touku, He JIeXkallel Ha JaHHOM INIOCKOCTH, IIPOBEAEHBI IEPIIEHAUKYJIISP U HAKJIOHHAS.
Haiitn qyiHy npoekiuu, eciay BbicoTa paBHa 15¢M., a HakjIoHHag paBHa 20cM.

Tect: Bapuanr 1.
Kpumepuu oyenku evinonnenus paoomaol
Onenka
KonngectBo 6aiioB, HEOOX0AMMOE JUISI TOJTYYSHHSI OLICHKH

«3» (YAOBIIETBOPUTEIHHO)
9-14
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«4» (xopor1o)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 JOTIOTHUTEIIBHON YacTH )
«5» (OTIMYHO)
21-30 (ue MeHee TpeX 3alaHui U3 JOTOTHUTEIIBHON YacTH )

Oobsa3amenvnasn wacmo

IIpu BhInoIHeHNH 3a1aHuid 1-8 3anuIuMTe X0/ pellleHUus U MOJyYeHHbIH OTBeT.

1.

2.

(1 6amn) ®@nakon mammyHs crout 160 pybneii. Kakoe Haubonbiee 4ncio GprakoHOB
MO>kHO KynuTh Ha 1000 pyOeit Bo BpeMs pacrpoiaxkHu, KOrja CKUaka coctapiseT 25%7?
(1 6amr) st mokpackn 1 m” motonka tpeGyercs 170 T kpacku. Kpacka npogaercs B
6ankax 1o 1,5 kr. Ckoabpko 6aHOK KpackH HYKHO KYIHTb AJIs IOKPACKH MOTOJIKA
TUIOMABI0 64 M>?

(1 6an) Uepes Kakyro TOUKY IPOXOIUT rpaduk pynxun ¥ =1 —X

a) A (2;3)

0) B (2;1)
B) C (5:4)
r) D (1;2)
. o (117 2
(16,017 | g] +5.16°
ay) Berauciure 3HaYCHUE BBRIPAKCHUS V2
(1 6amn) B p o
1
(1 6amm) Haiiogure 3HaueHue COS0., €CIIU Sina= 3 parl YETBEPTH.
(1 6amn) Pemmte ypaBHeHUe 5% =25%
16+41g 1000
125+ilog,d
B+iloggd
1 6amt) Beruucnure 3HaueHUE BBIPAKEHUS log;é
( p
log,[3x+7|=4

(1 6amn) Pemute ypaBHEeHUE
(1 6amm) Ha ogHOM M3 pUCYHKOB M300paxkeH rpaduk GyHKIUN y=-X’+x-4.Vaxnre
HOMeEp 3TOro pucyHka. Kparko nosicuure cBoii BbIOOp.
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Hcnoan3ys rpaduk pyHkuuu y=Flx] , OTIpe/ieJIuTe U 3aMUIIUTe OTBET:
10. (1 6ann) Haumenbmee n HanOombIIee 3HaUCHUS (PYHKIIIH;
11. (1 6amn) [TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLINU;
12. (1 6amn) [Ipu kakux 3HaUeHUX X f(x)>0

N p=fin

IIpu BeimotHeHnu 3aganni 13-18 3anummTe X0 pemieHus: M NOJIYy4YeHHbIN OTBET
13. (1 6amm) [epeBo BbicoTOH 1,8 MeTpa pacTeT Ha pacCTOSTHUU 6 METPOB OT CTOI0A, Ha
KOTOPOM BHCHUT (poHapb Ha BbIcoTe 3,6 MeTpa. Haiinurte nuny TeHu fepeBa B METpax.
14. (1 6ann) MarepuanpHasi TOUKa ABMXKETCS MPSIMOJIMHEHHO 1O 3aKOHY

) =—-1"—3r—16
4 , TJle X — PacCTOSHHME OT TOYKU OTCYETA B METPAX, | — BPEMS B
CeKyH/Iax, H3MEPEHHOE ¢ HaJaa JBrxeHns. HaliiuTe ee ckopocTh (B METpax B CEKyHILY)
B MomeHT Bpemenu [ — 10c,
15. (1 6amn) Haittu obnacts onpenenenus Gynkuuu y = Ig (3x - 2)

16. (1 6amn) Pemmure ypasrerne V36 —2x = 2

17. (1 6amn) Pemmte ypaBHeHue 2SinXC0oSX-3sin2x=0

18. (1 6ann) Tpu pedpa IpSMOYTOIBHOTO MapauIeIeNuIe/1a, BBIXOSAIIUE U3 OHOM
BepILKHBI, paBHbl 1, 0,5 u 16. Haiingute pedpo paBHOBEIUKOIrO eMy Kyoa.

Jononnumensuan wacmo
IIpu BhInoIHeHNM 3a7aHuid 19-22 3anumuTe X0 pemieHus U MOJyYeHHbI 0TBeT

19. (3 6amna) HaiiauTe npoMexxyTKH yobBanms GyHKIAN y=X—5x*~32x+9.

20. (3 6amna) OcHoBannem mupamusl DABC siBisieTcst TpeyroiapHEK, B KOTOpoMAB = 20
cm, AC =29cm, BC =21 cm. I'panu DAB u DAC nepnenaukyinspHbl K IUIOCKOCTH
ocHoBaHwus, a rpaik DBC cocrasmsier ¢ Heit yron B 60°. HaiiTi 06beM ITHpaMHIBL.
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21. (3 6amna) Pemmre cucremy ypaBHEeHUI

dx-p
g
5

7 = 7
22. (3 6ama) Pemmnre ypasrenne 3sin’x-5sin x-2=0.
Bapuanr 2.
Kpumepuu ouenku evinonnenus paoomot
OueHka
KonngectBo 6aioB, HEOOX0IUMOE JUIS TOJTYYSHHSI OLICHKH
«3» (YIOBIETBOPUTEIHHO)
9-14
«4y (xopor1o)
15-20 (ne MeHee 0AHOTO 3aJjaHus U3 TOIOJHUTEIBHOM YacTH)
«5» (OTIMYHO)
21-30 (He MeHee TpeX 3a/laHui U3 JOTMOIHUTEIBHON YacTH )

Ooazamenvuan uacmp
IIpu BeinoiHeHuH 3a7aHuii 1-8 3anuuTe X0/ pemieHus ¥ NOJIyYeHHBIH OTBeT.

1. (1 6amn) Kykypysa cogepxut 22% kpaxmana. CKoIbKO KpaxMmania coaepxurcs B50 kr
KYKYpy3bI?

2. (1 6amm) [ns mokpacku 1 M? TI0TOJIKA Tpedyercs 290 r kpacku. Kpacka nmpogaercs B
6ankax 1o 2 kr. CKOJIbKO 0aHOK KPAaCKU HY)KHO KYTIUTH JUIsl IOKPACKU MOTOJKA
[UIOIIAABIO 62 M2?

3. (1 6amn) IIpoxomut mu rpaduk pyaxmun Yy=15+2X gepes Touky A (2;19).

24 .42 -4128

(1 Gann) Haiinure 3snauenue cosa, ecinu sina=0,6 v o I YETBEPTHU.

(1 6amw1) Pemmre ypasuenne 2° = 32

(1 6amn) Beraucnute 3HaU€HUE BBIPAKEHUS

(1 6amn) Beraucnute 3HaU€HUE BBIPAKEHUS
(1 6amn) Pemmte ypaBHeHuE logy(7—x) = 6

© o N Ok

(1 6amn) Ha ogHOM U3 pUCyHKOB M300paxen rpadux ¢pyaxmuny — —X + 6x— 10
VKaxuTe HOMep 3TOro pucyHka. Kparko mosicHuTe CBOM BBIOOP.
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b)

)

Hcnonb3ys rpaduxk pyHKuun y=flx] , OTIpeJeJiuTe U 3aMIIUTEe OTBET:

10. (1 6amm) YkaxuTe KOJINIECTBO HYJIEH QYHKIINY;
11. (1 6ann) [IpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLIUY;
12. (1 6amn) [pu kakux 3HAUeHUX X f{x)>0

k

A

A\
SN e

IIpu BeimotHeHuu 3aganuii 13-18 3anumuTe X0 pelieHUs M NMOJYy4YeHHBIH 0TBET
13. (1 6amn) Yenosek, Haxoasmuiics B 3 M oT (hoHApHOTO cTOs0a, OpocaeT Ha 3eMITI0 TeHb
nHoM 1,5 M. KakoBa BeicoTa poHapHOTO CTOJI0A, €CIIU POCT YeIOBEeKa COCTaBiseT 1,8
M?
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14. (1 Gamwr) MaTepualbHasi TOUKA ABIKETCS IPSIMOJIMHEIHO 110 3aKoHy X(t)=t*—7t-20,

I X— pacCTOSIHUE OT TOYKH OTCYETA B METPaX, I— BpeMs B CEKyH1ax, U3BMEPEHHOE C
Havasa qBkeHus. Haiinure ee ckopocTh (B METpax B CEKYH/y) B MOMEHT BpEMEHHU t = 5
C

15. (1 6amn) Haitgure o6macts onpenenenns pyukimn y=logs(x*-9)
16. (1 6amwr) Pemmte ypapuenne V3x+49 = 10

i

17. (1 6amn) Pemmte ypaBaenue Sin(2x+ 4 )=1
18. (1 6amm) Tpu pedpa IPSIMOYTOIBHOTO MapaUICIENUIE/a, BRIXOSIINE U3 OTHON

BEpIIMHBI, paBHHI 1, 6 u 36. Haiinure peOpo paBHOBEIMKOTO €My Kyoa.
Jlonoanumenvnan uacmo

IIpu BhInoIHeHNM 3a7aHni 19-22 3anumuTe X0 pemeHus U NMOJy4eHHbI 0TBeT
19. (3 6anna) Haiimure npoMexkyTKU BO3pacTaHus PyHKIUHY = +* —5x-3
20. (3 6aya) O6bem Kyba paBeH 94. Halinure 00beM TpEyroibHOM MPU3MBI, OTCEKaeMON OT

HETO IJIOCKOCTHIO, IPOXOIAIIEH Yepe3 cepeIuHbl IBYX pedep, BBIXOMSIIUX U3 OTHON

: BEPLIMHBI U NTApaIEIbHON TPETheMY pedpy, BBIXOAIIEMY U3
; JTOU K€ BEPLIMHBI.
L

21. (3 6amna) Pemmre cucremy ypaBHeHHI

2 22. (3 6amna) Pemmnre ypaBrenne 6C0s°X+c0sx-1=0.

Bapmuanr 3.
Kpumepuu oyenku evinonnenus paoomaol
Ouenka
KonmgecTBo 6amioB, HEOOX0IMMOE TSI TTOJTYYSHHST OIICHKH
«3» (yIOBIETBOPUTEIHHO)
9-14
«» (xoporo)
15-20 (He MeHee 0HOTO 3aJjaHusl U3 TONOJTHUTENBHON YacTH)
«5» (OTIUYHO)
21-30 (He MeHee Tpex 3aaHui U3 JONOTHUTEIHHOMN YacTH)

Oobs3amenvnasn wacmo

IIpu BhInoIHeHNH 3a1aHuid 1-8 3anuIuMTE X0 pellIeHUs U NMOJYYEeHHbIH 0TBeT.

1.

2.

(1 6anm) Terpanp crout 40 pybaeit. Kakoe Haubonblee 4Mcao TakUX TeTpaeil MOXKHO
Oynet kynuTh Ha 750 pyOeit mocie noHmwkenus neHsl Ha 10%?
(1 6amm) dns nokpacku 1 M? TOTOIKA tpebyetcs 220 r kpacku. Kpacka nponaercs B
Oankax 1o 2 kr. CKoJIbKO OaHOK KpacKU HY>KHO KYIHTb Ul MOKPACKHU MOTOJIKA
mIomaaso 34 M2?
(1 6amn) ByxyT nu mapautenbHbl rpadukn GyHKIHNA Y=-3X+5uy=4+3X?

1

3 T .
(1 6amr) Beraucnute 3HaUCHUE BBIPAKCHUS Y32 2°—f361
—7

(1 6aw1) Haiiute 3nauenne COSa, ecou sina= 22 ua” I YETBEPTHU.
|

(1 6amn) Pemmte ypaBHeHUe 8

19
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7.

8.
9.

(1 6ay1) Berarcnure 3Ha4eHUE BBIPAKEHUS
(1 Gamn)Pemnre ypaBHEHHE log;(8+x) = 3

I'paduk xakoif U3 MpUBEICHHBIX HIDKE PYHKINI N300pakeH HAa pUCYyHKe?

Ly

A) y=4x*-12x+5
B) y=-4x*-12x-5
B) y=4x?-12x+5
I) y=-4x*+12x-5

Hcnonb3ys rpaguk pyHKuun y=f(x] , ONIpeJeJiuTe U 3aNMIINTEe OTBET:

10.
11.
12.

(1 6amm) Hanbosnpiee 3HaueHne GpyHKINY;
(1 6amn) Onpenenure KOMUYECTBO HYyNEH G YHKIUY;
(1 6amn) [pu kakux 3HAUEHUX X f(x)>0

T

v

_: NI
=

AN

(]
—
I

IIpu BbinotHeHnu 3aganuii 13-18 3anuuMTe X0/ penieHUs: M MOJIYy4YeHHbIH OTBET

13.

14.

15.

16.
17.
18.

(1 6amm) [TapTel B K1acce CTOSAT Ha OJMHAKOBOM PacCTOSIHUU ApYT OT Apyra. OT nepBoii
MapThl 10 TOCKH 3,5 METpa, a OT 1sAToi — 9,5 MeTpoB. Ha kakoM pacCTOSIHUHM OT JOCKH
HaxoauTcs TpeThs napta? OTBET JaiiTe B MeTpax.
(1 6amn) MatepuanbHasi TOUKa JBUKETCS MPSIMOJIMHENHO 110 3aKOHY X(t):6t2—48t+17,
I'Jle X— PacCTOsIHUE OT TOUYKH OTCYeTa B METpax, I— BpeMsl B CEKyH1aX, H3MEPEHHOE C
Hauana JaBrkeHus. HaiinuTe ee ckopocTs (B MeTpax B CEKYHIY) B MOMEHT BpeMeHH t = 9
C.
(1 6amr) Haiiure oGmacts onpenenetus Gpynxumn y=lg(3x-75)
(1 6amn) Pemmre ypasuenue V Ox+57 = 9
(1 6amn) Pemmmre ypaBHeHneC0S 4x=1
(1 6amm) Bricora koHyca paBHa 16, a ;uHa oopasyromieit — 20 .Haiiaute nuamerp
OCHOBaHHUS KOHYCA.

/Jlonoanumensnas uacmo

IIpu BeInoTHeHnHU 3aganuil 19-22 3anuuMTe X0/ pelieHUus: M MOJIy4YeHHbIH OTBET

19.

(3 6amna) Haiiti mpoMexyTKH yObIBaHMs QYHKIHHU ¥ =% ~% ~*+3
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20. (3 6amna) Beruncnure 00beM NpaBUIBHOMN TPEYTOJIbHOM MUPAMUIBI CO CTOPOHAMHU
ocHOBaHUs 5 1 8§ cM, O0KOBOE PeOpPO KOTOPOI HAKJIOHEHO K INTOCKOCTH OCHOBAHMS TI0]T
YTII0OM 60°.

21. (3 6aymna) Pemmte cucremy ypaBHEHU

22. (3 6ama) Peumnre ypaBrenne 6sin’X-cosx+6=0

Bapuanr 4.
Kpumepuu ouenku evinonnenus paoomot
Ouenka
KonngectBo 6aioB, HEOOXOIMMOE JUTSI TOJTYYSHHSI OIICHKH
«3» (YIOBIETBOPUTEIHHO)
9-14
«4y (xopor1o)
15-20 (He MeHee 0HOTO 3aJjaHusl U3 TOIIOJHUTEIBHON YacTH)

«5» (OTIMYHO)

21-30 (He MeHee Tpex 3alaHui U3 JOMOJTHUTEIBHON YacTH)

Ooazamenvuan uacmep
IIpu BeinoHeHuy 3a7aHuii 1-8 3anuuuTe X0/ pelieHUst M MOJIyYeHHBIH OTBeT.

1. (1 6amn) B caxapHnoii cBekie coaepxurcs 15% caxapa. CKoJIbKO caxapa MOKHO
noJy4uTh U3 60 TOHH caxapHOW CBEKJIbI?

2. (1 6amm) [ns mokpacku 1 M2 TI0TOJIKA tpedyercs 190 r kpacku. Kpacka npogaercs B
O6ankax 1o 3 kr. CKoJIbKO 0aHOK KpacKH HYXHO KYIUTh JJIS MOKPACKH MOTOJIKA
womanpo 31 M2?

3. (1 6amr) Haiinure KoOpAMHATHI TOYKH TiepecedeHus rpaduka yakmmun y = 11-5,5X ¢
OCBIO abcruce.

A) (2;0)
b) (0; -2)
B) (-2; 0)
I) (0;5)
2 JI L
4. (1 6an) BoluuciuTe 3HAUCHNE BhIpaKeHus * 1098 5
1
5. (1 6ann) Haitnure 3nauenwue tgo, ecau sino= 3 narl YETBEPTH.
I
4977 = =
(1 6amn) Permte ypaBHEeHHUE 7
2be.12

(1 Gasun) Beruncnure 3Ha9€HHE BBIPAKEHUSA
8. (1 Gamn) Pemnre ypaBHeHI/IeIC'EI.’-(IF’Ir —x) = logy312
12
9. (1 6amn) Ha oqHOM U3 pUCYHKOB n300paxeH rpagux Gpynkmun y= —¢ X Vkaxure
HOMEp 3TOTr'0 PUCYHKA.
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r)

Hcnoan3ys rpaduk pyHkuuu y=flx] , OTIpe/ieJINTe U 3aMUIIUTE OTBET:
10. (1 6ann) Haumenbpmiee n HanOobIIee 3HAUCHUS (PYHKITUH;
11. (1 6ann) [TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKIINU;
12. (1 6amn) [pu kakux 3HAUYEHUX X f{x)>0

'.

¥

W & o oo
et

el

IIpu BeimotHeHnu 3aganni 13-18 3anummTe X04 pemieHUus: M NOJIY4YCeHHbIH OTBET

13. (1 6amn) K BepmmHam qBYX cTOJIIOOB pUBs3aH THOKKH mHYp. Ha cepenuny mHypa cen
aucCT, ¥ IIHYp IpOBUC 10 3eMiIH. Ha kakoM paccTosiHuM (B MeTpax) OT cToji0a BBICOTOI 3
MeTpa aucT KOCHYJICS 3eMJIH, €CITU BbICOTa BTOPOIO CTONI0a 2 MeTpa, a pacCTOsSHUE
MEXy HUIMH 5 METpOB?

14. (1 6amn). MarepuanabHast TOUKa JABHIKETCS MIPSIMOJIMHEHHO 110 3aKoHy X (1) = 0,5t — 3t* +
2t, Tie X — paccTosiHMe OT TOUYKHU OTCueTa B MeTpax, t — Bpemsl B CeKyHaX, H3MEpEHHOE
C HaJaJa JBMKeHus. Haliute ee ckopocTh (B METpax B CEKYH/y) B MOMEHT BpeMeHH t =
6c.

15. (1 Gar) Haitaute o6nacts onpeaenenus Gpyuaxmmn y=lg(x*-8x).

16. (1 6amwn) Pemute ypasuenue VOx+24 = 6
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PR
17. (1 6ann) Pemnte ypaBHeHHE v P
18. (1 6amn) [lmomane rpaHu MPSIMOYTOJILHOTO TIapayienenuneaa pasaa 15. Pedpo,
NepreHINKYIIpHOE 3TOU TpaHu, paBHO 2. Haiinute o6bem mapasienenumnenaa.
Jlononnumensnas uacmo
IIpu BbIMOTHEHNH 3a1aHuii 19-22 3anuMTe X0/ pellleHUsl U MOJIyYeHHbI 0TBeT

3 2

19. (3 6ama) Haiinure Haumensiuee 3HaueHune Gyakmqun ¥ = £ + 6"+ 9x + 84 g
OTpE3KE [_2; —0, 5].

20. (3 6anna) OcnoBanuem nupamuasl DABC sBisiercst TpeyroibHUK, B KOTOpPOMAB =

20cm, AC =29cMm, BC =21 cm. I'parn DAB 1 DAC neprneHAuKyIIpHbI K TIIIOCKOCTH
ocHoBauwus, a rpars DBC cocrasmsier ¢ Heit yron B 60°. Haiiure 06beM HpaMuIbL.

[ =24

21. (3 6ayna) Pemmte cucremy ypaBHEHUH lzy' F=54 :
22. (3 6amna) Pemmre ypaBHeHne 28 x+3asx =0
Bapuanr S.
Kpumepuu ouenku evinonnenus paoomsot
Ouenka
KonmgecTBo 6amioB, HEOOXOIMMOE JUISI TOJTYYSHHSI OIICHKH
«3» (yIOBIETBOPHUTEIHHO)
9-14
«4y (xopor1o)
15-20 (He MeHee 0AHOTO 3aJjaHusl U3 TONOJHUTENBHON YacTH)
«5» (OTIMYHO)
21-30 (He MeHee Tpex 3alaHui U3 JONOTHUTEIHHOMN YacTH)

Ooazamenvuan uacmp
IIpu BhInoIHeHNH 3a7aHKMid 1-8 3anuIIMTe X0 pellIeHUs U MOJYYEeHHBbIN 0TBeT.

1. (1 6amn) [lyremecrBenHuky npouutu 60 % Bcero MapupyTa nemkom, 15% npoexanu Ha
aBTOoOyCe M OCTaBIIMICS MyTh - Ha Kopabiue. Halinu nnuHy Bcero Mapuipyra, €ciiy myTh
Ha KopaOie paBHsCs 28 kM?

2. (1 6amn) J{ns mokpacku 1 M2 morosika Tpedyercst 130 1 kpacku. Kpacka npogaercs B
Oankax 1o 2 Kr. CKoJIbKO OaHOK KpacKH HY>KHO KYMHTH Ui MOKPACKHU MOTONKA
iomaapo 43 mM2?

3. (1 6amn) Yemy paBeH yrioBoil K03pPHUIMEHT TMHEWHON (YHKIINH, 3aJaHHOM
dopmymoit y=12-56x?

4. (1 6amn) Beruuciaute 3HaU€HUE BBIPAKEHUS A

» Il

5. (1 6ann) Haiinure 3nauenue tga, ecnu sina=0,6 u a YEeTBEPTH.
I x—1
(_) s
6. (1 6amr) Pemmure ypaBHeHHE 19
7. (1 Oann) Beruucnure 3HaYeHUE BHIPAYKEHUS
8. (1 Gamn) Pemmre ypaBHeHHE log;(14 —x) = log,5
9. (1 6ayu) Ha omgHOM M3 pUCYHKOB M300paXkeH rpaduk GyHKIIUN y=x2+7x+16.Y1<a>1<1/ITe

HOMEP 3TOr0 PUCYHKA.
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)

Hcnonnsys rpadux gpynxmmn Y= %) | onpenennre u sanmumre oTser:
10. (1 6ann) Haumenpmiee n HanOobIIee 3HAUCHUS (PYHKITHH;
11. (1 6ann) [IpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLIUY;
12. (1 6ayn) Hatiqure Hymu QyHKIUA
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/

IIpu BbImoTHeHNH 3a1anuii 13-18 3anumMTe X0/ pelieHus: U MOJIyYeHHbI 0TBeT

13. (1 6amn) Ot cTo16a BRICOTOHM 9 M K IOMY HATSHYT MPOBOI, KOTOPHIN KPEMUTCS HA BHICOTE
3 M ot 3emnu PaccrosiHue ot noma a0 cronba § M. Beruucnure ummHy nmpoBoa.

14. (1 Gaswr). MaTepuanbHas TOUKa JBHKETCS IPSIMOJIMHEIHO 110 3aKoHy X (f) = —t'+ 6+ 5t
+ 23, Te X — paccTosHUE OT TOYKH OTCUYETa B MeTpax, t — BpeMst B CeKyH/ax,
U3MEPEHHOE C Havajia IBWKeHUs. Haliaure ee ckopocTh (B METpax B CEKYH]y) B MOMEHT
Bpemenu t =3 c.

L 2x+l
y=ig

15. (1 6ann) Haiiaure obmacts onpeaeneHus GyHKIHNA x—1

16. (1 6amw) Pewnte ypapuerne VX +41 = 12,

17. (1 6amn) Pemmte ypaBHenue 25in X-Sin’x=cos’x.

18. (1 6amn) B npaBuibHOM TpeyronbHoi nupamuae SABC Mennansl
ocHoBanussABCnepecekarorcs B Touke O. [Tnmomans Tpeyromsauka ABC paBra 2; 00beM
nupaMubl paBeH 5. Haiinure anuny otpeska OS.

Jononnumensnan yacmo
IIpu BeImoTHeHUM 3agaHuii 19-22 3anumuTe X0 pelIeHUs W NMOJIy4YeHHbI 0TBeT

19. (3 6anna) HaliTu mpomexxyTok Bo3pacTaHusi GyHKITUH Y =x? — 2x+ 3.

20. (3 6amma) OcHOBaHUEM MMUPAMHUIBI CITY)KUT MPSMOYTOJIBHUK, [UIMHA CTOPOHBI KOTOPOTO
paBHa 15 cum, a nuHa ero quaroHanu 24 cw. Haiinute o6beM nupaMusl, €Ciim Kaxaoe
ee GOKOBOE PebPO HAKIOHEHO K OCHOBAHHIO THPAMHIBI TIOJ yrioM 45°.

| 277 =g*;

loax __mwel
21. (3 6anna) Pemute cucreMy ypaBHEHHIA [31 =3
22. (3 6ama) Haiinure pemenne ypasHermst 25in°x-3sinx+1=0.

Bapuanr 6.
Kpumepuu oyenku evinonnenus padomot
Onenka
KonnuecTBo 6annoB, He0OX0AUMOE JUIsl TOTY4YEHUSI OLICHKU
«3» (yIOBIETBOPUTEIHHO)
9-14
«» (xoporo)
15-20 (He MeHee OJTHOTO 3a/IaHusI U3 AOTIOTHUTEIIBHON YacTH )
«5» (OTIMYHO)
21-30 (e MeHee Tpex 3alaHui U3 JONOTHUTEITBHON YacTH)

Oobazamenvuan wacmo
IIpu BeImoTHeHuM 3a1aHuil 1-8 3anumMTe X0 pelIeHUsI M MOJYYECHHBIH OTBET.
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1. (1 6amn) Kyprtka cromna 650 kpoH. BecHoil ieHa KypTku CHU3MIIAach CHavyasna Ha 5%, a
3ateM enie Ha 8%. CKOJBbKO cTaja CTOMTh KypTKa MOCJ€ BTOPOTO CHUYKEHHUS 1IEHbI?

2. (1 6amn) B mauke 500 nmucroB Oymaru opmara A4. 3a Henenmo B ouce pacxoayercs
1200 nucroB. Kakoe HanMeHbIIIee KOJIMYECTBO MaYeK OyMaru Hy>KHO KyIUTh B ouc Ha 4
Heznenu?

3. (1 6amr) HaliguTe KoopMHATHI TOYKH IepecedeHus rpaduka Gynkmuu y=6x+12c ochio
abcuuce.

V1Y

(1 6amr) Beraucnute 3HaUCHUE BBIPAKCHUS VT
(1 6asn) Haitaure snauenue tgo, ecm cosa=0,8 ua” I uersepru.
(1 6amu1) Pemnre ypasuenne 27 = 128

! Y e
(1 6ann) Beluncnure 3HaYeHNE BBIPAKEHHS logg486 —logs 2,23

(1 6amn) Pemute ypaBHeHUE logg(3—x) = 2
(1 6amn) I'paduk Kakoi U3 MPUBEACHHBIX HIKE (PYHKIIUN N300pakeH Ha pUCYHKE?

Ly

©o NG R

]

A) y= 47 — 12x+5 B) Y = 4 —12x—5
B) ¥y =4+ 12x+5 ) y = —4® +12x -5

Wcnoansys rpaduk gpynxmmn ¥ =1 X)  onpeneante u anmmmure otser:
10. (1 6amn) Haumenbiee u HaubobIIee 3HAYCHUS (PYHKIINH;
11. (1 6amn) [IpomexxyTku Bo3pacTaHusi U yObIBaHUS (PYHKLINU;

12. (1 6amn) YkaxkuTe KOIUYECTBO HyNEH (yHKIIHH.
L

LY
¥

1 : |
f
[

=

IIpu BhInoiHeHnM 3aganuid 13-18 3anumuTe X0 pemieHUs M MOJYyYeHHbI 0TBET
13. (1 6amn) YenoBek poctom 1,7 M CTOUT Ha PacCTOSHUU 8 METPOB OT CTOJI0A, HA KOTOPOM
BucHT (poHapk. TeHb yemoBeka paBHa yeThipeM MeTpaM. Ha kakoii BeicoTe (B MeTpax)
pacronioxxeH GpoHapb?
14. (1 6amnm). MaTepuanbHasi TOUKa IBUXKETCS MPSIMOJIMHENWHO 110 3aKOHY

- 2
x(t1)==-1r"+4r—20
6 , TJe X — pacCTOAHHUE OT TOYKHA OTCUETA B METpax, ! — BpEMs B
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CeKYyH/IaX, M3MEPEHHOE ¢ Hauaa JBkeHus. Haiinute ee ckopocTh (B MeTpax B CEKYH/IY)
B MOMEHT BpeMeHHu t=6c¢.
15. (1 6amn) Haiiaure obnacts onpeneicHus pyHkiuun y=logs(5-4x)

16. (1 6aywn) Pemmre ypasnenne V3x+37 = 13,

17. (1 6ann) Pemure ypaBHEHHE -

18. (1 6aym) OceBbIM cequHeM UUIIMHIpa sBisieTcst kBaaparT. [nomaas ocHoBaHMs
LATHH/PA paBHA 367 cM°. BBIYHCIINTE BHICOTY LIMTHH/PA.
Jononnumensnasn yacmo
IIpu BoInoIHeHNM 3a7aHnid 19-22 3anumuTe X0 pemieHus U MOJTy4eHHbI 0TBeT
19. (3 6amna) Haiiti HanmenbIree 3uadeHns GyHKIE Y=3X-X° Ha oTpeske [-3;0].
20. (3 6ayma) B mpaBuiIbHOM TpeyroabHOM MUpaMKIe CTOPOHA OCHOBAHUS

paBHaV ECERE] cM ,a 00KOBOE pedpo — 5 cM .BBIYMCITUTH BHICOTY TTHPAMHU/IBL.
21. (3 6aina) Pemmte cucremy ypaBHEHU

[ 16°=64";
|27% =817,
22. (3 6anna) HaiinuTe pernienne ypaBHEeHUs 2€05°X-c0s X-1=0.
Bapuanr 7.
Kpumepuu ouenku evinoninenus paoomot
Onenka

KosmdecTBo 6ayioB, HEOOXOIMMOE JUTSI TOJTYYCHHSI OIICHKH
«3» (y10BJIETBOPUTEIIHHO)
9-14
«4» (xopomuio)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 AOTIOTHUTCIIBHON YacTH )
«5» (OTIAMYHO)
21-30 (He MeHee TpeX 3aJlaHui U3 JOTOTHUTEIIBHONW YacTH )
Oobazamenvnan yacmep
IIpu BeImoTHeHNHU 3agaHuil 1-8 3anuMTe X0 pelIeHus: U NOJYy4YeHHbIH OTBET.

1. (1 6amn) [locne cHukeHUs LIeHbI IIBEHHON MamHbl Ha 14% oHa cTtana ctouts 2752
KpoHbI. Ha CKOJIbKO KPOH CHU3MIIACH 1IeHA IIBEHHON MallluHbI?

2. (1 6amn) Jns mokpacku 1 M? IOTOJIKA tpedyercsa 100 r kpacku. Kpacka npogaercs B
Oankax 1o 3 kr. CKOJIbKO OaHOK KpacKH HY>KHO KYMHTH Ui MOKPACKHU MOTOKA
momansro 47 M2?

3. (1 6amn) ®ynkuuu 3a1aHsl GopMyIamMu

1) y=-7x 2) y=2x-1 3) y=x 4) y=-2x-9
Kakue u3 HUX SBISIOTCS YOBIBAIOIIMMHU

A)1;2
b) 1;4
B) 2;3
I 34 .
V10- V16
4. (1 6amn) Berauciante 3HaU€HUE BBIPAKECHUS V'S
il
5. (1 6am) Haitwre 3uauenue tgo, eciu sina= 22 ua” I YETBEPTHU.
641‘—“] —
6. (1 6amn) Pemure ypaBHEeHUE 36
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3,0+élog, 8
224 —ilogyd

7. (1 6ann) Beruncnure 3HaueHUE BHIPAKECHUS 10gs 4

8. (1 Gaun) Pewnre ypaBHeHHE log,(7—x) = 6
9. (1 6amn) r]31>16ep1/1Te Cpeau MpeIoKeHHBIX rpaduk yeTHoi GyHkmu. OOBSICHUTE BBIOOD.
\f

1 |
/
/
X
a A
”
2l
7
\

| &

N /

r

Hcnonb3ys rpaguk pynkuun =f(x) , OTIpe/ieJINTe U 3aMUIINTE OTBET:
10. (1 6ay1) HanMeHnbIee 1 HanOoIbIIee 3HAYCHUS (DYHKIIHH;
11. (1 6ann) [IpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLIUY;
12. (1 6aymn) [Ipu kakux 3HAYCHUSIX X f{x)<0.
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IIpu BbInoTHeHNH 3a1aHuii 13-18 3anumMTe X0/ pelieHus: U MOJIy4YeHHbI 0TBeT
13. (1 6amn) B 60 M onHa OT Apyro# pacTyT ABe cocHbL. BricoTa ogHoi#t 31 M, a mpyroit — 6
M. Halinure paccrosiaue (B METpax) MEXIy UX BEPXyIIKaMu?
14. (1 6anm) MaTepuanbHasi TOUKa ABIKETCS MPSIMOJIIMHEIHO 110
x(1) = 11 12
3aKOHY 3 (Tme X — paccTosiHHE OT TOYKH OTCUeTa B MeTpax, t — BpeMs B
CEKyHJIaX, M3MEPEHHOE ¢ Hauaua JBkeHus ). Haliaure ee ckopocTth (B M/C) B MOMEHT
BpeMeHHU =1 c.
15. (1 Gamn) Haiiaute o6nacts onpenenenns pyukimu y=Ig(8x*-32)

16. (1 6amwn) Pemmre ypasuenne. VX+36 = 13
V3

2008X=—
17. (1 6ann) Pemute ypaBHeHHE 2

18. (1 6amm). OceBoe ceueHne KOHyca — MPABMIIBHBIA TPEYTOJIBHUK, IJIOIA b

KOTOPOTO 943 cM?. BBIUHCIHT 0GPa3yOLLyI0 KOHYCA.
Jlononnumensnasn yacmo
IIpu BeImoTHeHuM 3agaHuii 19-22 3anumuTe X014 pelIeHUs W NMOJIy4YeHHbI 0TBeT
19. (3 Gaiuta) Haiitu Hanbonbiuee 3Havenus GpyHkmun y=3X-X° Ha orpeske [-3;0].
20. (3 6anna) B nunuHape Ha pacCTOSHUM § CM OT €T0 OCH U MapauieNbHO el TPOBEICHO
CeYCHUE, TMaroHaab KOTOPOro paBHa 13 ¢cM. BeIUMCIHTE BRICOTY IMIUHAPA, €CITH PAIIYC
ero paseH 10 cMm.

21. (3 6amna) Pemmre cucremy ypaBHeHHI
| x—y=8
|2 =16
22. (3 6amna) Haiigure pernenne ypaBaenus Sin’x+5sin x+4=0.

Bapmuanr 8.
Kpumepuu oyenku evinonnenus paoomaol
OreHka
KonuuecTBo 6amnoB, He0OX0AUMOE TSI MOTYYESHUS OIICHKU
«3» (YAOBJIETBOPUTEIBHHO)
9-14
«4» (X0poI110)
15-20 (He MeHee OJTHOTO 3aJIaHUsI M3 JOTIOTHUTEIIBHON YacTH )
«5» (OTIMYHO)
21-30 (He MeHee Tpex 3a/laHuil U3 JOMOIHUTEIBHON YacTH)
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Oobazamenvuan yacmp
IIpu BhInoIHeHNH 3a1aHuid 1-8 3anuIuMTe X0/ pellleHUus U MOJYYEeHHbIN O0TBeT.

1. (1 6amn) FOpa nomkeH npounTaTh KHUATY, B KOTOpoi 260cTpanull. 3a Tpu JHS OH
npounTan 180 ctpanuu. CKOIbKO MPOIEHTOB KHUTH mpounTai KOpa?

2. (1 6amn) [ns mokpacku 1 M’ [oTOJIKA tpedyercst 100 r kpacku. Kpacka npomaercs B
Oankax 1o 3 kr. CKoJIbKO OaHOK KpacKH HY>KHO KYIHTb Ul MOKPACKHU MOTOJIKA
TUIOMA/BI0 68 M>?

3. (1 6amr) byayt nu napannensHbl rpaduknu yHkiui y=-3X+5 u y=4+3x. OTtBET

HOSICHUTE. -
VT VT
4. (1 6amr) Berauciaute 3HaUCHUE BBIPAKCHHUS._ V7
7
F
(1 6amw) Haiiute snauenne tgo, eciu cosa= 2° ua” IV uersepru.

(1 6am1) Pemnre ypasrenne 8 ' = 512.

(1 6au1) Beraucnute 3HaUCHNUE BBIPAXKEHHS log, 2—log, 0,5+log, 27

(1 6amn) Pemure ypaBHeHne logs(5—5x) = 2logs2,
(1 6amn) Ykaxute, Kakoi U3 MPeAI0KEHHBIX TPaPUKOB, ABIsETCS rpaduKoM HEYETHOMN
¢ynkuunu. [Tosicaure cBO# BBIOOD.

0oL N oo

38



B)

I

Hcnoan3ys rpaduk pyHkuum y=f(x] , OTIpe/ieJINTe U 3aMUIINTe OTBET:
10. (1 6ann) Haumenbmiee n HanOombIIee 3HaUCHUS (PYHKIIIH;
11. (1 6amn) [TpomexxyTku Bo3pacTaHus U yObIBaHUS (PYHKLINU;
12. (1 6aym) YKakuTe KOJIMYECTBO HYJICH (yHKITHH.

Uk

| 1 y = f(x)]]
% T [\ [*
\ A
AL/ \t

IIpu BeImotHeHnu 3aganui 13-18 3anuumTe X04 pemieHUus: M NOJIYy4YCeHHbIH OTBET
13. (1 6amn) Touka KperyIeHus Tpoca, YASP)KUBAIOMIETO (PIArmToK B BEPTHKATEHOM
I0JIOKEHHUH, HAXOAUTCA Ha BeICOTE 15 M oT 3emuin. PaccrosiHne

| OT OCHOBaHHMS (IIATIITOKA J0 MECTa KPEIUIEHHs TpOoca Ha 3eMiIe
paBHO 8 M. Halingute nymny Tpoca?
/| 15, 14. (1 6ann) MaTtepuanbHas TOUYKA JABMKETCS IPSIMOJIMHEHHO 1O
I
/ 3 2
AR W x(t)=—=t"+ 8"+ Tt — 17
8 3aKOHY 4 (rme X - pacCTosIHUE OT

TOYKH OTCYETa B METpax, t -Bpems B CeKyH1aX, U3MEPEHHOE C Havaja JBIKCHUS).
Haiinute ee ckopocts (B M/c) B MOMeHT Bpemenu t=10 c.
15. (1 Gamr) Haitaute o6nacts onpeaenenus dpyrkimn y=5l0g3(x*-4x)

16. (1 6amn) Pemute ypasenue V3X+ 15 = 5,
17. (1 6amn) Pemure ypapHenue +2es=-1,
18. (1 6amn). boxoBas rpaHb MPaBUIILHOW TPEYTOJIBHOMN MPU3MBI — KBAJIPAT, TUIOMIAIb
KOTOPOro paBHa 64 cv’. BEIYHCIIHTS TIEPHMETP OCHOBAHHS IIPH3MBI .
Jononnumensnan yacmso
IIpu BhInoTHeHNHU 3aganuil 19-22 3anuuMTe X0/ pelieHus: M MOJIy4YeHHbIN 0TBeT
19. (3 6amna) Haiitn HanGobliree 3HaueHnst PYHKIHMHE Y=X° — X Ha oTpeske [-2;2].
20. (3 6ama). B mpaBuUIbHOM 4eTHIPEXYTONIBHOM MTPU3Me JUaroHalb paBHa 9 cM, a e€ BbIcoTa
— 3cM. BBIUHCIUTH TOJIHYO TOBEPXHOCTH MPU3MBI.
21. (3 6amna) Pemmre cucremy ypaBHeHUH
[ y-x=7
3% 32 =27
22. (3 6ama) Haiiaure perieHne ypaBHEHUs 205 x-Sshx+1=0.
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Bapuanr 9.
Kpumepuu ouenku evinoninenus paoomot
Ouenka
KonmdecTBo 6aiioB, HEOOXOIMMOE JUTSI TOJTYYCHHSI OTICHKH
«3» (YI1OBJIETBOPUTEIHHO)
9-14
«4» (xopo1o)
15-20 (He MeHee OJTHOTO 3aJIaHusI U3 AOTIOTHUTEIIBHON YacTH )

«5» (OTIMYHO)

21-30 (ue MeHee TpeX 3aIaHui U3 JOTOTHUTEIIBHON YacTH )

Oobsazamenvuan uacmep

IIpu BeImoTHeHuM 3a1aHuii 1-8 3anummTe X0 pelieHUs: M MOJTYYEeHHBbIH OTBeET.

1.

2.

(1 6ayn) 13 36 yuamuxcs Kiiacca Ha 9KCKypCUIO oTrpaBuiiochk 28. Haiiau, ckosibko
MPOIICHTOB YUYaIIUXCsl ObLIIO Ha AIKCKYPCUH?

(1 6amn) lns mokpackwu 1 M’ [OTOJIKA tpedyercs 140 r kpacku. Kpacka npogaercs B
Oankax 1o 2,5 kr. CKoibKo 0aHOK KpackH HY>KHO KYIHTb ISl IOKPACKU TOTOJIKA
IUIOMA/BI0 65 M>?

(1 6amn) Yepes kakyro TOUKY IPOXOAUT rpaduk pyHKImuu y=7-+X

A)A(-5;2)

B) B(2:8)

B) C(5:2)

I) D(1;-8)

10
4-32

(1 6amn) Beraucnute 3HaU€HUE BBIPAKEHUS

7
(1 6asn) Haitaure snauenue sing, ecn cosa= 22 na” IV uersepru.
(1 6amn) Pemure ypaBHeHUE 3 81
log, 54+10g3$+10531

(1 6ay1) Berancnure 3Ha4€HHE BBIPAKEHUS

(1 Gamn) Pemnre ypaBHeHHe log)3(17—x) = logj;12
(1 6amr) Ha 0/1HOM 13 PHCYHKOB H306paeH rpaduk GyHKIHH Y=X"+5x+7.Ykaxure
HOMEp 3TOr0 PUCYHKA U MOSICHUTE CBOU BBIOOD.
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Hcnons3ys rpaduk pynkmun V=1 |x) onpeeJIMTe U 3ANMIIATE OTBET:
10. (1 6ann) Ykaxure o0nacTh onpeaesieHus 1 001acTh 3HaUeHUH (QyHKIMH;

11. (1 6amn) Haiiaure mo rpaduky: f (-2), f (0);
12. (1 6amn) YkaxkuTe KOIUYECTBO HyNEH (yHKIIHH.

T— ]

———
1 ]

T
a

N

IIpu BbinotHeHnu 3aganuii 13-18 3anuuMTe X0/ penieHUs: M MOJIYy4YeHHbIH 0TBeT
13. (1 6ann) JlectHuy ATMHOM 3 M MPHUCIOHWIHN K AepeBy. Ha kakoii BeicoTe (B MeTpax)
HaXOJUTCS BEPXHUH €€ KOHEII, €CJIM HUKHUW KOHEI] OTCTOMUT OT CTBOJIA JiepeBa Ha 1,8

41



14. (1 Gamr) MaTepraibHas TOUKa ABHKETCS PSIMOIHHEIHO Mo 3aKoHy X (t) = 6t% — 48t +
17, rne X — paccTosiHUE OT TOUYKH OTCYETa B METpax, t — Bpems B CeKyHax,
U3MEpPEHHOE C Havaa JBrkeHus. Halaure ee ckopocTh (B METpax B CEKYHIy) B MOMEHT
BpemeHu t= 9 C.

15. (1 6amn) Haiigure obnacts onpeeneHus GyHKIUHI y=l0ggy |7 x=

16. (1 6amn) Pemmure ypasrerne V36 —2x = 2,

17. (1 6amn) Pemmnre ypasuenue "2

18. (1 6amn). [Tmomraae 60KOBOI TpaHU MPaBUILHON YETHIPEXYTONBHON MPU3MbI paBHA 48
cM? a epuMeTp ocHOBaHHs- 12 cM. BerancnTs G0koBOE peGpo IPHU3MBL.
Jlononnumensnas uacmo
IIpu BbINOTHEHNHU 3a1aHuii 19-22 3anuIMTe X0/ pellleHUsl H MOJIy4YeHHbI 0TBeT
19. (3 6anna) Haitnure Hanbonpinee 3HaYCHUS (YHKIIUHA y:X3-12X2+16 Ha oTpeske [ 1;4].
20. (3 6amna). B nunmuHApe mapamie IbHO €ro OCH MPOBEEHO CEYCHHE, JUArOHAITL KOTOPOTO
17 cm. Beicota mununapa 15 cm, a ero paguyc 5 cm. Ha kakoM paccTossHUU OT OCH
IIPOBEJIEHO ATO ceueHue?
21. (3 6anna) Pemute cucreMy ypaBHEHHIA
[10g,8=3;
|[4x—y=11.

22. (3 6amna) Haiinure pernieHne ypaBHEHUS _

3adanus 013 npaKmMuUYecKux u 1a00pamopHsIX 3aHAMUI

3agaya 0 BLIYMCIAEHHHN MYTH
CornacHo (pu3M4ecKOMy CMBICITY TIEPBOIl MPOU3BOAHOM, MPOU3BOIHAS (DYHKIIMU B TOUKE €CTh

s
vig) =s'(t) = —
MI'HOBEHHAsl CKOPOCTh TOYKH, T.€. £ . Orcrona,
MIOJTYYCHHOE PABEHCTBO B IIpejieliax OT t1 JI0 tp oydaem
t

I.:I’s = Iv(ﬁ).:fﬁ

ds = v(‘tjd‘t. Unrerpupys

Tornma myTh, NPOKICHHBIM TOYKOW MPU HEPABHOMEPHOM JIBUKEHUH T10 MIPSAMOU C IIEPEMEHHOM

CKOPOCTBIO V(€) 32 OTPE30K BpEMEHU [f’hﬁf4 |BBIpakaeTcs UHTETpaIoM
t
S=| v(t)dt.
' 1)
IIpumep 1. CkopocTh NIPSIMOIHMHEHHOTO ABMKEHUS Tesa BhIpaxaetcs popmyson L =
2t+3t2(M/c). Haiitu yTh, IpOAEHHBIN TEJIOM 3a 5 CEKYHJ OT HayaJla JBH>KEHUS.
Pewienue.
5 5
S=|(2t+3t )dt =t 2+£7) | =150(m).
0 0
IIpumep 2. JIBa Tesia HayanM IBUTaThCsl OJJHOBPEMEHHO U3 OJIHOM TOUYKH B OJJHOM HAaIlpaBICHUHU

. 2

no nipsimoit. [TepBoe Teno nBuxkercs co ckopocthio v =(6t+2t) M/c, BTopoe — o CKOPOCThIO
V?=(4t+5) m/c. Ha kaxoMm paccTosiHusA ApPYT OT Apyra OHU OKaxyTcs yepes 5 ¢?

Pemenne. MickoMas BeIMUMHA €CTh PA3HOCTh PACCTOSIHUM, POMICHHBIX TEJIaMHU 3a 5 C.
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5 5
S,=l(6 3 +20dt= (2t *+2%)| =275(m)

0 0

5 5
S,=1(4t+5)dt= (2t 45 )| =75(m)

0 0
Takum ob6pazom, S=S31-S;= 275-75=200 (m).
2. 3aga4ya 0 BbIYMCJIEHNH PA0OTHI IePeMEHHO CHJIbI
IlycTs MaTepuasibHast TOUYKA NOJ AecTBUEM cuilbl F nBrskercs o npsmoi. Ecnu nelictByromas
CHJIa TIOCTOsIHA, @ IPOUICHHBIH MyTh PaBEH S, TO KaK U3BECTHO U3 Kypca Gpu3uku, padora A sToi
F Beramcnsercs mo ¢popmyie:

A=F*s

Paboty nepemennoii cuisl f(x) mpu nepemerniennu no ocu OX MarepuanbHON TOUKU OT X=a J0
x=b, HaxoauM 110 popmyiie (3):

3
‘I‘ Fixidx

A== )
Pemrennn 3a1a4 Ha BBIYHMCIICHUE PAOOTHI CHIIBI YIIPYTOCTH, CBA3aHHBIX C PACTSHKEHUEM U
C)KaTUeM IIPY>KHUH, OCHOBbIBaeTcsl Ha 3akoHe ['yka. Ilo 3akony I'yka cuna F, pactarusaromas
WIN CKAMAIOMIAs IPYKUHY, IPOTIOPLUHOHATBHAS ATOMY PACTSDKEHHUIO HIIH CKATHIO, T.e. F=kX,
I7le X — BeJIMYUHA PACTSIKEHUS WIN CKaTHsL, K — K03 QUIIMEHT MpONnopLIHuOHATBHOCTH.
Mpumep 1. Cuna ynpyroctu F npysxunsl, pactsayroii va 11 = 0,05 M, paBua 3H. Kakyro paGory
HaJI0 IPOU3BECTH, UTOOBI PaCTIHYTh MpYyxHUHY Ha 12 =0,1 M?
Pemenue. [loncraBuB nanusie B popmyiy 3akona ['yka, momxyuanm: 3=k*0.05, T.e. k=60,
cJIeZIoBaTeNIbHO, CHJIa YIPYTOCTH BhIpakaeTcs cooTHomenueM F=60x. Haiinem pabdoty
MePEeMEHHOU cHITbI 110 popmysie (2), momaras, uro a=0; b=0,1:

0.1 1
Jﬁﬂxdx = Bngr
A= Y =0,31x
3. 3anaua o cuJjie 1aBJICHUS KUAKOCTH
Cornacho 3akony Ilackans BennunHa P gaBneHust ®KUJIKOCTH HAa TOPU3OHTAIBHYIO TUTOIIAIKY
BbIUHCIIsieTcs o popmyne P=gphS, (4)
I'1ie g — ycKopeHne cBOGOIHOTO MaAeHHs B M/c2;
P— ILIOTHOCTB JKHKOCTH B KI/M';
h — rmyOuHa norpyKeHus IIOMIAIKH B M;
S — MUIOmA/b TUIOMAIKH B M.
ITo »TO#t popmyIie HeNb3s UCKATh JaBIEHUE KUAKOCTH HAa BEPTUKAIBHO MOTPY>KEHHYIO
TUTACTHHKY, TaK KaK €€ pa3Hble TOUKH JIe)KAT Ha Pa3HbIX ITyOnHaX.
ITycTh B )KUAKOCTH MOTPYKEHA BEPTUKAIBHO IJIACTHHA, OTPAHUYECHHAs JIMHUAMU X = a, X = b, yl
= f1(x) u y2=f2(x); cuctema KOOpAMHAT BBIOpaHa TaK, KaK yKa3aHO Ha pUCYHKE 1.
Jlns pereHus 3a1a4u pa3o0beM IJIACTUHY Ha N yacTel (MajbIX TOPU30HT aJIbHBIX MOJIOCOK)
IpSIMBIMH, TapajIeIbHBIMU TOBEPXHOCTH JKUJKOCTH (T.€. napajuienbHbiMu ocu OY). Ha

riyGHHE X BBIACIMM OJHY U3 HEX M 0003HaunM uepes f(x) ee wmny, a uepes 4% ee mupuny.

HpI/IHHB IIOJIOCKY 3a HNPSAMOYT'OJIbBHUK, HAXOAUM €€ IJI0IaAb = f(x) fx .

P=gofix) Ax x
Haiinem nuddepennnan dp s3roii pyHKImu.
dp = g (x) xdx
Torna no 3akony Ilackasns UHTErpUpys MOTYyYSHHOE PABEHCTBO B IIpeesiax oT X = a 10 X = b,

MOJIy4YUM
L.

J‘ pxfixdx
p=g? ©
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IIpumep

AxBapuym nmMeet GopMy NpsSIMOYTroJbHOTO NMapaenenumnena. Halinem cumy naBieHus BOJbl
(utotHOCTH BoAbI 1000 KF/MS), HAIOJIHSIOLIEH aKBApUYM, HAa OJHY U3 €r0 BEPTUKAJIbHBIX CTEHOK,
pazmepsl koTopoit 0,4 m x 0,7 M.

Pemenue. Beibepem cucremy kKoopanHaT Tak, 4To0bl ocu Oy 1 OX COOTBETCTBEHHO COJIEPKAIU
BEpXHEE OCHOBaHME U OOKOBYIO CTOPOHY BEPTHKAIBHOM CTEHKH akBapuyma. [l HaX oK aeHus
CUJIBI IaBJICHUS BOJIbI Ha CTEHKY Bocmosib3yeMcs hopmyioit (3). Crenka umeer popmy

f(x)=0,7%, xe[

IIPSIMOYTOJIBHUKA, II03TOMY 0,0.4] Tax xak npenesnsl nuHTErpupoBanus a=0 u

b=0,4, To moay4nM:
0.4 x2 4
P=g J‘IOOO*O,? * xdx =700 ?r =56g ~ 549H
0

1. Hajitu muiomaab purypbl, OrpaHu4eHHOM JTUHUSIMH.
a) y=x"+4; y=5;
0) 0,5x+2; y=-x+5.

2.3apa4m ¢ GU3MYECKUM COJIePKAHUEM.

3aoaua 1.

CKopocCTh IBUKEHUS TOUKU v=12t-3t%> m/c. Haiinute myTh, NpoiiIecHHBIA TOUKOM OT Havasia
IBYOKCHUS 10 €€ OCTaHOBKH.

3aoaua 2.

Beruucnauts padoty cunbl F npu cxxaTtum npyXKuHbl Ha 4 ¢M, eciu 1Jis cxaTus e€ Ha 1 cM HyXHa
cuna 10 H.

3aoaua 3.

Touka IBMKETCS MPSAMOJUHEHHO CO CKOPOCTHIO V(t):6t2-4t-1.HaI71m/ITe 3aKOH JBH- )KEHUS
TOYKH, €CJIM B MOMEHT BPEMEHH t=1C KOOpJMHATa TOYKH ObLTa paBHA 4 M.

3.3axa4M ¢ IKOHOMHYECKHM COJIeP:KAHHEM.
3aoaua 1.
[IpousBoanTENBHOCTE TPYy1a paboyero B TeUeHUE AHS 3a4aETcCs
dbopmynoit f(t):0,00625t4+0,05t+0,5 OeH. ed./u., TIe t — BpeMsl B yacax OT Hayasa paloThl, T.€.
0<t<8. Haiitu ¢pynkuuo Q(t) — 00bEM MPOIYKIIMH U €T0 BEJIMUYMHY 32 paObOUMil I1CHb.
3aoaua 2.
Ha cknane 3amac nekoroporo ToBapa paseH 100 en., a exKeTHEBHO MOCTYHAIONMINUNA TOBAP
BbIpakaeTcst hopMyoi f(t)=22-0,5t+0,06t, rie t- KOTHUIECTBO JIHEiA. Onpenenuts KOJIUYECTBO
ToBapa uepe3 40 nHei.

4.33)13‘1“ AJIA peHICHUS HA KOMIIBIOTEPE.

3aoaua 1.

[Tpou3BoAMTENEHOCTD TPYAa PA0OYMX B TEXHHUYECKOI CMEHE IPH BBIITYCKE IITAHTCHIUPKYJIeH
onpenesiercst hopmyuoit f(t)=2,53t%, re t — paGodee Bpemst B yacax. Beraucints 06bEM
BBIITYCKAEMOH MPOAYKIIMH 32 6 4acoB pabOYero BpeMEHH.

3aoaua 2.

Poct Hacenenns BopoHekckoii oGnacTy ommchiBaercs dynkumei f(t)=35825t%, re t — Bpems B
roaax. OnpeaenuTs TPUPOCT HaceTIeHuUs yepe3 15 ner.

3.2. IIpome:xxyTouHasi aTTecTanusi
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Cnucok 6onpocog K IK3ameny:

DYyHKIMSA, X CBOHCTBA U rpaduk.

1.YucnoBast pyHKITHS.

2. IIpeobpaszoBanue rpaduKoB.

3.UérHble 1 HEUETHBIC (PYHKITHH.

4.1leproAYHOCTD (PYHKITHIA.

5.Bopacranue u yobiBaHue QyHKITUN. DKCTPEMYMBI.

6.MccnenoBanue (yHKIHHA.

7.00paTHast GyHKIIHSL.

8.Apudpmernyeckue AecTBUS HAJ QYHKIIUSIMHU.

9.CnoxxHas QyHKITHUS.

IIpou3BoaHas U eé¢ NnpuMeHEeHHUE.

1.ITocnenoBarenbHOCTH.CIIOCOOBI 3a/1aHUS U CBOMCTBA YMCIIOBBIX I1OCIIEI0BATEILHOCTEH.

2.Ilpenen nocnen0BaTEIbHOCTH.

3.CroXeHue nociaea0BaTeIbHOCTEN.

4.beckOHEUHO yObIBaIoOIas F€OMETPUUYECKas POrPECCHUs.

5.Ilpupaienue aprymeHTa u npuparieHue QyHKIum.

6.IlonsTHE O TPOU3BOAHOI.

7 IloHsATHE O HENIPEPBHIBHOCTH (PYHKIUH.

8.ITpaBusia BEIYMCIIEHUS IPOU3BOIHBIX.

9. IlpousBoHas CIOXKHON (YHKITHH.

10.ITpon3BoHast TPUTOHOMETPUUECKHUX (DYHKIUH.

11.ITpousBoaHbie 0OpaTHBIX (PYHKIIUH.

12.Metoa uHTEpBaJIOB

13.KacatenbHas k rpaduxy QyHKIHMA.

14.ITpubnuxE€HHBIE BHIYUCICHUS.

15.IIpumeps! NpUMEHEHUs! TPOU3BOIHOMN MPH PEIICHUH 33a]a4 TEXHUKU U (DPU3HKH.

16. [IpumeHeHme MPOU3BOIHOM K UccienoBaHmi0 GyHKIMiA. Bo3pacTanue u yObiBaHue
GbyHKIHIA.

17 Kputnueckue Touku GyHKIUNA. MakCUMyMbl U MUHUMYMBI.

18.IIpumepsl NpUMEHEHUs IPOU3BOIHON K UCCIEIOBAHUIO (DYHKITHIA.

19.HaunOounbiiee 1 HauMeHblIee 3HaueHUue QYHKIIUH.

20.Bropast mpon3BoHasA U €€ TEOMETPUUECKUN CMBICII.

21.ITpumeHeHre BTOPOI MPOU3BOIHOM K HCCIeN0BaHNI0 (PYHKINN U TOCTPOECHUE
rpauKoB.

22.HaxoxieHre CKopoCTH IS TIpoliecca, 3a1aHHOro GopMyIioi u rpaduxom.

IlepBooOpa3Hasi M MHTErpaJl.

1.Ilonatue mepBooOpazHOM.

2.0OCHOBHBIE CBOMCTBa IEPBOOOPA3HOM.

3.Tpu nmpaBuia HaX0XAECHUS IEPBOOOPAZHBIX.

4.1lnomaabs KpUBOIMHENHON Tpanenuu.

5.Nurerpan. ®opmyna Heiorona u JleiiOnuna.

6.Ilpumenenne uHTerpana B GU3UKe U FreOMETPHUH.

MHOrOrpaHHUKH.

I.Muororpannuku. Teopema OJitnepa
2.Ilpuzma.

3.ITupamuna.

4.Cummetpus B KyOe, B IpU3Me, B IUpaMH/IE.
5.Ceuenue ky0a, MpU3Mbl, MTUPAMUBIL.
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6.IIpencraBieHne 0 MPaBUIBLHBIX MHOTOTPAHHUKAX ( TETPadap, KyO, OKTadIp, J0AeKadp,
9KOCadIP ).
Tesia ¥ IOBEPXHOCTH BpallleHHS.
1.umuuap.
2.Konyc.
3.1ap u cepa.
HN3mepeHus reoMeTpPUM.
1.00bEM U ero u3MepeHus.
2.®opmynbl 00bEMa KyOa, mapajuiesienuIeaa , MpU3Mbl, HUIHHIPA.
3.®opmynbel 00bEMa TUPAMUIBI U KOHYCA.
4.®opmyIbl IIIOIIAU IOBEPXHOCTEN LIMIMHAPA U KOHYCA.
5.®@opmynsl 00bEMa 1Iapa U 0N cepsl.
6.ITomo6ue Ten. OTHOMIEHUS TUIOIIAIEH TOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEII.
KoMOuHATOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEH.
1.OcHOBHBIE NOHATHSI KOMOMHATOPUKH.
2.3aauu Ha MOJICUET YKCIia pa3MENICHU, TePeCTaHOBOK, COYETAHUM.
3.@opmyna 6unoma Hetotona. CBoiicTBa OMHOMHATBHBIX KO PHUIIMEHTOB.
4. Tpeyronpnuk Ilackans.
5.0mpeneneHre BEpOSTHOCTH.
6.CioxeHne U yYMHOXXEHUE BEPOATHOCTEH.
7.Jucniepcust Cily4ailHOM BEJIMYMHBI, 3aKOH €€ paCIpEeIICHMUS.
8.UuncnoBble XapaKTEePUCTUKN JAUCKPETHOW CITy4aiflHON BEIUYUHBI.
9.IlonsiTHE O 3aKOHE OOJIBIINX YHCEI.
10.IlpeacraBnenne JaHHBIX.
11.I'enepanbHass COBOKYIHOCTb, BBHIOOpKA, CpeaHee apudmeThdeckoe.
12.ITonarue o 3a1a4yax MaTEMaTHUYECKON CTATUCTHKHU.
13.Pemienre mpakTUYECKUX 3a/1ay C MPUMEHEHUEM BEPOSTHBIX METOJIOB.
14 PemieHne ypaBHEHMII.
Bapuanmui 3a0anuit ons yk3amena:

Nel
lim 2l

1. BeruucnuTh npenen oLty

211
2.BpluncauTh UHTETpall '[ cos2x dx

0

x> +7x+12
3.Pemmte HEpaBEHCTBO METOIOM MHTEPBAJIOB —>0

X

4.Hanucath ypaBHEHUE KacaTelbHOI f(X)=X%-4x0=-2

5.Haiitu 00bEM IPSIMOYTOIBHOM MTPU3MBI, €CJIM CTOPOHBI OCHOBaHMS paBHbI 16M 1 12M, a
BbICOTA paBHA 14M.

6. Ha sx3amene 60 OuseroB, Anapeit He Bblyuni 3 u3 HuX. Haiiaure BeposTHOCTb TOTO, YTO eMY
nomaIéTcs BBIyYCHHBIN OUIeT.

Ne2
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lim BT 7—-}\'-]
=i

1. Beraucauts npeaen X

1
2.BBIYucInTh UHTErpal I cosdx dx.
0
2x* +5x
3.Pemite HEPaBEHCTBO METOIOM HHTEPBAIOB ———— 20
X“+5x+4
4. Hamucatp ypaBHEHHE KacaTeabHOR f(X)=0.5x%-2X+2x¢=0

5.Haiitu 00bEM IPSAMOYTOIBHOM MTPU3MBI, €CJIM CTOPOHBI OCHOBAaHUS paBHBI 19M 1 15M, a
BbICOTA paBHA 1 7M.

6.Ha sk3amene 40 OuneroB, Jluma He BbIyunsa 6 u3 HuX. Haiiure BeposITHOCTh TOTO, YTO EMY
nomnaaETcsl BBIyYCHHBIH OMIIeT.

Ne3
lim 5"‘”!'_;;’5;?
1. Beruucauts npenen r——9 2
17
2 .BBIUUCIUTEL HHTErPa J c0S3x dx.
0
2
X°—2x-3

3.PemmTe HepaBEHCTBO METOJIOM UHTEPBAJIOB — <
(x+3)(x—4)

o 1
4.Hanucatp ypaBHEHHE KacaTelbHON f(X)=-—xo=-1
X

5.Haiitu 00b€M psAMOYTOIbHON IPU3MBI, €CJIM CTOPOHBI OCHOBaHMsI paBHbI 22M U 18M, a
BBICOTA paBHa 21Mm.

6.Ha sx3amene 45 6unetos, @ens He Bbly4m 9 u3 Hux. Haiiiute BEpOsSTHOCTH TOTO, YTO EMY
nonaaETcsi BEIyYEHHBIN OUIIeT.

Neq '

1. BeraucauTs npesen T O

0
2.BbIuuciuTh UHTErpa I ( x+2)dx

-2
3.PemmTe HEpaBEeHCTBO METOZIOM HHTEPBAJIOB (Bx+4)(x-1)(x+2)> 0

T T

4. .Hammcath ypaBHEHHUE KacaTelIbHOM f(x)=cos (2x+ E)XO:-E

5.Haiiti 005EM IpsIMOYTOJILHON TTPU3MBI, €CJIM CTOPOHBI OCHOBAaHUSI paBHBI 25M U 21M, a
BBICOTA paBHA 24M.

6.Ha sk3amene 40 6uneros, Kosnst He Bbryuni 4 u3 Hux. Haiiiure BepoITHOCTB TOTO, YTO EMY
nonaaéTcs BblydyeHHbIH OuileT.
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Nes§

1. Berurcnuts nipenen

e
2.BbIYuciauTh UHTErpall j cos2x dx

0
3.Pemmte HEPaBEHCTBO METOOM HHTEPBAJIOB (5x+7)(x-2)(x+1)<0
4. Hamucatp ypaBHEHHE KacaTeabHOR f(X)=-x?-2x+2Xo=-1

5.Haiiti 006EM IpSIMOYTOJILHOM MPU3MBI, €CJTU CTOPOHBI OCHOBAHUS PaBHBI 28M U 24M, a
BBICOTA paBHA 27M.

6.Ha sk3amene 40 6unetos, Mrops He Bbryuni 2 3 HUX. HaiinnTe BeposSATHOCTB TOTO, YTO eMy
nomaiéTcs BhIyYCHHBI OUyeT.

Ne6
lim S£=c]
x—=iy2 AN

1. BeruncnuThb npenen :

0
2.BbIumciauTh HHTETpa I (x2+7x +12)dx.

-4
3.PemnTe HepaBEeHCTBO METOJIOM UHTEPBAJIOB 3x%+x2-10x>0
4.Hanucatp ypaBHEHHE KacaTeIbHOM f(X)=-x%-2xx0=1

5.Haiiti 00bE€M psAMOYTOIbHON IPU3MBI, €CJIM CTOPOHBI OCHOBaHMs paBHbI 31M u 27M, a
BbICOTa paBHa 30M.

6.Maia BKiIto4aeT TeneBu3op. TeneBu3op BKIIOUAETCS HA CIy4allHOM KaHase. B 3To Bpems 1o
9 kaHanmam W3 COpOKa IMATH MOKa3bIBalOT HOBOCTH. Haliaute BeposITHOCTH TOro, uTo Maria
nonaA€T Ha KaHall, I HOBOCTU HE UAYT.

Ne7 -
lim_ '::1_1
1. Boraucnuth npeaent =3 )
0
2.BbIUuCINTE HHTETpal j (x?+4x +3) dx
-1
3.PemmTe HepaBEHCTBO METOIOM HHTEPBAIOB 2x3-x%-3x<0
4. Hamucatp ypaBHEHHE KacaTeabHOR f(X)=x?-3x-3%,=0

5.Haiit 00bEM IPAMOYTONBHOM MUPaMUIbI, €CIIM CTOPOHBI OCHOBAaHUS paBHBI 15¢cm 1 18 oM, a
BbICOTA paBHa 13 cM.

6.Mama BKiItouaeT TeneBu3op. TeneBu30p BKIIIOUAETCS HA CIy4aliHOM KaHase. B 3To Bpems no
3 KaHanmaM W3 TPUJALATH ITOKA3bIBAIOT TEIEBUKTOPUHEI . HaliiuTe BeposTHOCTH TOro, 4yro Mama
nonaA€T Ha KaHall, e TEIEBUKTOPUHBI HE UIYT.
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iy 2

. Ar
i

1. Beruucnauts npenen ¥—+2
0
2.BBIYMCIUTD HHTETPaT I ( x%--4)dx
-2
2
X =9
3.Pemmte HEpaBEHCTBO METOIOM UHTEPBAJIOB 1 >0
X —
4.Hammcath ypaBHEHUE KacaTelIbHON f(X)=-x2+4x0=-2

5.Haiiti 00BbEM IpsIMOYTOJILHOM TUPaMUIbI, €CIIH CTOPOHBI OCHOBaHMS paBHBI 18cMm u 21 cm, a
BbICOTA paBHa 17 cM.

6.JIro0a BriFOUaeT TeneBu30p. TeneBU30p BKIIIOUASTCS HA CIIydyallHOM KaHaje. B 3To Bpems o
4 xaHajmaM W3 IIECTHAIIATH TMOKa3bIBAIOT MY3bIKAIbHBIN KinIl. HaliiuTe BeposITHOCTh TOTO,
yro J[t00a momanér Ha KaHaj, rAe KJIUMbl HE UAYT.

Ne9

lim ‘”Y*‘I"‘;.,} ‘
1. Beraucnauts npeaen x—=1/3 ;

0
2.BbIUKCIINTE HHTErpal J. (x?+2x +1) dx

-2

3
X° -8
3.Pemite HEPAaBEHCTBO METOIOM HHTEPBAJIOB >0
X

4.Hanucatb ypaBHEHHE KacaTelbHOMN f(X)=2-x*%o=-3

5.Haiiti 00bE€M npsAMOYTOIbHON TUPAMUIBL, €CJIM CTOPOHBI OCHOBaHUS paBHbI 21cM 1 24 cm, a
BbIcOTa paBHa 20 cM.

6.JIr06a BKiItOUaeT TesneBu3op. TeneBu3op BKIIOUAETCs Ha ciay4yailHOM KaHaie. B 3To Bpems no 6
KaHaJlaM M3 COpOKa BOCHMHM ITOKa3bIBAIOT JOKYMEHTaNbHbIe (puabMbl. Halinure BeposSTHOCTH
Toro, uro JIro6a momanér Ha KaHal, T7ie JOKYMEHTAIbHbIC (DHIIBMBI HE UIYT.

Nel0
lim fezBel :‘E‘;"'l
1. Beruucnuts npenen s
3
2.BeryucauTe HHTETpal J cos5xdx
n
4
3
x° =27
3.PemmTe HepaBEHCTBO METOJOM UHTEPBAJIOB —F— 20
X
y 1.2
4. Hamucath ypaBHEHHE KacaTeIbHON f(X)=5- = X"X0=3

5.Haiiti 00bE€M NpsAMOYTOIbHON TUPAMU/IBL, €CJIM CTOPOHBI OCHOBaHUS paBHbI 24cM 1 27 cMm, a
BBICOTA paBHA 23 cM.
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6.Buka Bxitogaer TesneBusop. TeneBuzop BKIIOUaeTCs Ha ciayyailHOM KaHaze. B 3To Bpems o
YETBIPHAALATH KaHaJlaM W3 TPUALATH IISTH OKa3bIBAIOT pexiamy. Haiinure BepoATHOCTD
TOro, 4To Brka nmoman€r Ha KaHall, TA€ peKjgaMa He UJET.

8. VYEBHO-METOJINYECKOE U THOPOPMALIMOHHOE OBECITEYEHHE
TACIHATITAHBI

HopMaTuBHBIE 1IOKYMEHTBI:
l.@enepanbHblii  TOCYJApCTBEHHBIM  00pa3oBaTENbHBI  CTAaHAAPT  CPEIHETO
npodeccuonaibHoro odbpazoBanus 1o 38.02.01 DxoHommMKa M OyxraiTtepckwii yder (mo
orpaciusiM) (kBamnpukamuss — Oyxraiarep), YTBEpXKAEHHOro TNpuKazoM MuHHCTEpCTBa
oOpa3oBaHus U Hayku P® 1 B COOTBETCTBUM € pabOYMM y4EOHBIM IUIAHOM CIELIUATbHOCTH.
2.®enepanbhblii 3ak0H PO ot 29.12.2012roga Ne273-®3 «O06 obpazoBanuu B POy.
3.Pabounii yueOHbI TutaH crnenuanbHOCTH 38.02.01 DxoHOMHMKA W OyXTanTepCKHit
yueT (10 oTpacisiMm).
OcHOBHBIC HCTOYHHUKH:
1. Maremaruka : yaeObnuk / A.A. Jlanasa. — 3-¢ uzj., ucnp. u gom. — M. : UHDOPA-
M, 2017. — 544 c. — (Cpennee npogeccruoHanbHOE 00pa3oBaHKe) DIEKTPOHHBIN
pecype
2. IO.M. llanunos, H.B. Hukonosa, C.H. HypueBa; Matematuka: YuebHoe nocobue /
- M.: HUL] UH®PA-M, 2014. - 496 c. D1eKTpOHHBIN pecypc
JlomoJHuTeIbHbIE HCTOYHUKH:

1. Jlanasa A.A. COopHuUK 3a1ad o Maremaruke: YueOuuk. — M.:@OPYM-UH®DPA-M,
2012.

2. MopnkoBuu A.I'. AnreOpa u Hadana Mmaremarndeckoro aHanusa. 10-11 ximaccer. B 2 4.
Y. 1. YyeOHuk a5 yyamuxcsi o01ieo0pa3oBaTeabHbIX yUpexaeHuii (6a30Bbiii ypOBEHb) /
A.I'. Mopaxosuu. -11-e uzn.,crep. —-M.: Muemo3suna, 2013.-399 c.

3. Anrebpa u Hauana martemaruueckoro anamuza. 10-11 kmaccel. B 2 4. Y. 2. 3agaunux
JUISL  yJamuxcsi  001meo0pa3oBaTeNlbHBIX  yupexkaeHuid ( 0a3zoBbiid  ypoBenb) /[A.T.
Mopakosud u nip.]; noxa pea. A.I'. Mopakosuya.-10-e u3z., crep.-M.: Maemo3una,2012.-
239 c.

HNuTepHeT-pecypcnl

lNazera «MaremaTtuka» «m3gaTenbckoro gomay «llepBoe centsOps» http://www.mat. 1
september.ru

Matemaruka B OTKpbITOM Kosuiemke http://www.mathematics.ru

Maremartuka: KoHCynbTalMOHHBIA LIEHTpP MpenojaBaTeled M BbITIYCKHUKOB MIY
http://school.msu.ru

Marepuansl 1mo wmaremaTuke B EnuHoil komtekiuu 1mu@poBbIX 00pa3oBaTENbHBIX
pecypco http://school-collection.edu.ru/collection/matematika/

OO6pasoBarenbHblif MaTeMaTHUecKuit cailT Exponenta.ru http ://www. exponenta.ru

Oo6mepoccuiickuii Matemaruueckuii mopran Math-Net.Ru http://www.mathnet.ru

IToptan Allmath.ru - Bcs maTemaTtuka B ogHoM Mecte http ://www. allmath.ru

BupryansHas mikosa 1oHOro Matematuka http://math.ournet.md

I'eomerpuueckuii moprain http://www.neive.by.ru

I'padukn Gpynkumii http:// graphfunk .narod.ru

Ilepuoanyeckue U3JaHUA:

1.Kypnan «Mup I1K».

2.I'azera «Matematuka. [lepBoe ceHTAOps».
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