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CocraBurenb — AnaeBa [latumar AckeHaepoBHA, CTapIUMi MpenojgaBareab Mpo-
deccuonanprOTO KOoytemka JII'YHX.

Buyrpennui peuendeHt — baromenosa Mapusa MaroMmenoBHa, CTaplIni mpernoia-
Batelb npodeccuoHaibHoro kouiemka JI'YHX.

Buemnuii penensent — M3paunos Maromen MaromenoB, 3aMEeCTUTENb JUPEKTOPA
Pecnybnukanckoro ctpoutenbHOro Kosutemka Nel.

DoHO oyenouHbIX cpedcme yuebHo2o npedmema «Mamemamukay paspabomaH 8
coomeemcmeuuy ¢ mpebosaHuaMU hedepaibHo20 20CY0apCmeeHHo20 00paA308amMelbHO20
cmanoapma cpeone20 npogeccuorarviozo oopazosarnus no npogheccuu 08.01.05 Macmep
CMOJIAIDHO-NAOMHUYHBIX U NAPKEeMHbIX — pabom,  YMBEpIHCOEeHHO20  NPUKAZ0M
Munucmepcmea oopazosanus u nayku Poccutickou @edepayuu om 25 dexaopsa 2017 e.
M 1259, 6 coomeemcmeuu ¢ npuxazom Munucmepcmea oopazosanus u Hayku P® om 14
urona 2013 2. Ned64 «0O6 ymeepocoenuu Ilopsoxka opeanuzayuu u o0CywecmeneHus
00pazoeamenvHol  0esIMelbHOCMU N0 00pPA308AMENbHbIM — NPOSPAMMAM — CPEOHe20
npogheccuoHanvbHo20 00pazo8anusy, 6 coomeemcmeuu ¢ npuxkazom Munucmepcmea
oopazoeanus u Hayku Poccuiickou ®edepayuu om 17 mas 2012 2. Nedl3 «O6
ymeepoicoeHuu  edeparbHo20  20CY0apCmEeHHo20  00paA308amMeNbHO20  CMAHOApma
cpeoHezo obue2o 0opa3o6aHusLy.

@DoH/1 OIIEHOYHBIX CPENICTB YUeOHOTO npeaMeTa «MaremaTukay pa3MelieH Ha ou-
HUaJIbHOM caiite www.dgunh.ru.

Anaesa [1.A. ®oHj OIIEHOYHBIX CPEICTB yueOHOTO mpeameTa «MareMmaTukay s
npodeccun 08.01.05 Mactep CTONSIPHO-IUIOTHUYHBIX U MAPKETHBIX paboT. — Maxaukaina:
JNI'YHX, 2022. - 87 c.

PexoMeH10BaH K yTBepkJeHUIO YueOHO-MeToaudeckum coBetoM JII'YHX 28 mas
2022 1.

PekoMeHIOBaH K YTBEPKIEHUIO PYKOBOAMUTENIEM OOpa30BaTeIbHON MpOrpaMMbl
CIIO — nporpaMMbl MOATOTOBKY KBATU(PUIIMPOBAHHBIX PAO0UYMX U CIIyXKalllUX Mo Tpodec-
cuu 08.01.05 Macrep CTONSPHO-TIJIOTHUYHBIX U MAPKETHBIX padboT, A6ayuiaeBoit .M.

OnoOpen Ha 3aceganuu [lemarornueckoro coBera [IpodeccnonanbHOro Kouemka
24 mas 2022 r., mpotokoi Nel0.


http://www.dgunh.ru/
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Ha3nayenue (poH1a OLIECHOYHBIX CPEACTB

®onp onieHouHBIX cpeacts (nainee DOC) pa3padarbiBaeTCs 11l TEKYIIETO KOHTPOJIS
yCeBaeMOCTH (OLIEHHBAHUS XOJa OCBOCHHUS Y4eOHOIro mpeameTa), sl IpOoBeIeHUs Mpo-
MEXYTOYHOM arTecTaluu (OLCHUBAHUS MPOMEXKYTOUYHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB
oOydeHus: ydeOHOro npeameTa) oOydaronuxcst yaeOHoro npeamera «MartemaTika» B lie-
JSIX OTpE/IeNIEHUs COOTBETCTBUSI MX YUYEOHBIX JOCTHXKEHUI MOATAMHBIM TPEOOBAHUSIM 00-
pa3oBaTeNbHON MPOrpaMMbl CPEAHETr0 MPO(EeCcCCHOHATBLHOTO 00pa30BaHUSI — MPOTPAMMBI
MOJITOTOBKU KBaJU(UIIMPOBAHHBIX padouunx, ciayxamux (naisee [HITKPC) no npodeccuun
08.01.24 Macrep CTOASPHO-IFIOTHUYHBIX, TAPKETHBIX U CTEKOJBHBIX PadoT.

®OC yuebHOTO MIpeaMeTa «MaremaTrkay BKIIOYAIOT B ceOs: MepeUueHb TUTAHUpYe-
MBIX, Pe3yJbTaTOB OOyYeHHsI y9eOHOTO MpEeaMeTa; ONMMCAHHUE TMOKa3aTelied U KPUTEPHEB
OIICHWBAHUS PE3yJbTaTOB OOYYCHHS Ha PA3IMYHBIX dTamax WX TOCTYOKCHHS, ONMUCAHUE
IITKaJT OTICHUBAHUST; TUTIOBBIE KOHTPOJIBHBIC 3aaHUS WM MHBIC MaTepUaiIbl, HEOOXOAMMBIC
JUTSI OLICHKU OCHOBHBIX BHJIOB YUEOHOW NEATETLHOCTH, XapaKTEPU3YIOMIUX ATarbl JOCTH-
XKeHUs pe3ynbTatoB o0yueHus B npouecce ocBoeHus [IITKPC; meronnueckue maTepualsl,
OTIpEENISIONTUE TPOIETYPhl OLIEHUBAHUS OCHOBHBIX BHJIOB Y4E€OHOH NESITENbHOCTH, Xa-
PaAKTEPUBYIOIIUX ATAMbI JOCTUKEHUS PE3YIbTATOB.

®OC chopmupoBaH Ha OCHOBE KIFOUEBBIX MPUHIIUIIOB OIICHUBAHUS:

— BaJUHOCTU: OOBEKTHI OLIEHKHU JIOJKHBI COOTBETCTBOBATH MOCTABIICHHBIM II€-
JIM 00yUeHUS;

— HAJISKHOCTH: MCIIOJIh30BAHUE €TMHOOOPA3HBIX CTAHIAPTOB M KPUTEPHUEB IS
OLICHMBAHUS JIOCTHKCHU;

— O00OBEKTHBHOCTH: pPa3Hble 00ydaromuecs AOKHBI UMETh PaBHBIC BO3MOXKHO-
CTU JOOUTHCS ycrexa.

OCHOBHBIMH TIapaMeTpaMHu U CBOKMCTBaMH (DOH/IA OTICHOYHBIX CPEJICTB SIBIISIOTCS:

— MpeMETHAs] HApPaBJICHHOCTh (COOTBETCTBHE MPEAMETY M3yUCHUS KOHKPET-
HOT'0 Y4eOHOTO IIpeAMETA);

— coziepkaHue (COCTaB U B3aUMOCBSA3b CTPYKTYPHBIX €IMHHMII, 00Pa3yIOIIUX CO-
Jiep>KaHue TeOPETUUECKON U MTPAKTUYECKON COCTABIISIFOIIUX YYE€OHOTO MpeaMeTa);

— 00beM (KOJIMYECTBEHHBIN COCTaB OIICHOYHBIX cpeaicTB, BXoaamux B ®OC);

— KauecTBO (POHJIA OIEHOYHBIX CPEJICTB B IIEJIOM, O0ECIEYMBAIOIIETO TOTyde-
HUE OOBEKTUBHBIX U JOCTOBEPHBIX PE3yJIbTATOB MPU MPOBEICHUHU KOHTPOJIS C PA3IUYHBI-
MU TEJSIMHU.



l. INEPEYEHD IVIAHUPYEMBIX PE3YJBbBTATOB OBYUYEHUSA YYEB-
HOI'O NTIPEJIMETA

VY4eOHbIil npeaMer «MaremaTvka» OpPUEHTHPOBAHA Ha JOCTUIKEHHE CIEIYIOIINUX
mneJien:

- opMUpOBaHUE NMPEACTABICHUN O MAaTEMATUKE KAK YHUBEPCAIBHOM S3bIKE HAYKH,
CPEICTB MOJEIUPOBAHMS SIBJICHUHN U POLIECCOB, 00 UAEIX U METOAAX MAaTEMATUKH;

- Pa3BUTHE JIOTUYECKOTO MBIIIJICHHS], TPOCTPAHCTBEHHOTO BOOOpPaKEHUS, alrOpUT-
MUYECKOU KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAUMOM Jis Oyaymiei
npo(hecCHOHANBHOM NESTENBHOCTH, a TAKXKe MOCIEIYIOIero 00y4eHUs B BBICIIEH IKOJIE;

- OBJI/ICHHE MAaTEMaTUYECKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOJAUMBIMU B MOBCE-
JHEBHOM U3HHU, JIJISl U3YyUYEHUS IIKOJbHBIX €CTECTBEHHOHAYYHBIX JUCUUILIMH HAa 0a30BOM
YpOBHE, JUI TIOTy4YeHUs] 00pa30BaHuUs B 001acTAX, HE TPeOYIOMMX yriyOJeHHOW MaTeMa-
TUYECKOW MOJITOTOBKY;

- BOCIIUTAHUE CPEJICTBAMU MATEMATUKU KYJbTYphl JINYHOCTH, TOHUMAHUS 3HAYMMO-
CTH MaTEMaTUKHU JUIsI HAYYHO-TEXHUYECKOT0 MPOrpecca, OTHOLIEHUSI K MaTEMAaTUKE Kak K
4acTH OOIIEYEI0BEYECKON KYJIbTYpbl Yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSA MaTeMaTH-
KH, SBOJIFOLIMEN MAaTEMaTUYECKUX UACH.

3agaum yueOHOro npeamera «MaremaTukay:

-opMUpOBaHUE YMEHUI U HaBBIKOB IO alreOpandeckou JMHUU, BKIHOYAIOIIAsl CH-
CTEMATHU3ALMIO CBEJECHUN O YMCIaX; U3yYEHHE HOBBIX U OOOOIEHHE paHee M3YYEHHBIX
onepauuid (BO3BEJEHUE B CTENEHb, U3BJICUEHUE KOPHS, JOrapupMUpPOBaHUE, CUHYC, KOCH-
HYyC, TAHT€HC, KOTAHTE€HC U OOpAaTHBIE K HUM); U3YUEHHE HOBBIX BHJIOB YMCJIOBBIX BbIpa-
KEHUH M (POPMYJ; COBEPUICHCTBOBAHUE NPAKTUYECKUX HABBIKOB M BBIUMCIUTEIBHOU
KYJbTYpbl, PaCIIMPEHUE U COBEPIICHCTBOBAaHUE anreOpandyeckoro ammnapara, cqpopMHUpO-
BAHHOI'O B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHUE K PELICHUI0 MATeMaTHYECKUX W IpHU-
KJIQJHBIX 33]1a4;

-OBJIa/ICHUE TEOPETUKO-(PYHKIIMOHAIBHON JIMHUEH, BKIIIOYAIOIIAasi CUCTEMATHU3ALUIO
U pacUIMpeHue CBEJACHUM O (QYHKUHUSAX, COBEPILICHCTBOBAHUE IpaduuecKUX YMEHHI; 3Ha-
KOMCTBO C OCHOBHBIMU HJI€SIMU U METOJIaMU MaTeMaTU4ECKOIro aHajn3a B 00beMe, M03BO-
JSIIOUIEM HCCIEeI0BaTh AJIEMEHTapHbIe (PYHKIIMU U PEIIaTh MPOCTEUINE FreOMETPUUECKHE,
(uznyeckue u Ipyrue NpuKkiaJHble 3a1a4u;

-popMupoBaHUE YMEHUI U HABBIKOB JIMHUM YpaBHEHUI U HEPABEHCTB, OCHOBaHHAs
Ha MMOCTPOECHUHU U UCCIIEIOBAHUN MaTeMaTHUYECKUX MOJIEeNeH, mepecekaromiasics ¢ anredpa-
WYECKOM U TEOPETUKO-(QYHKIMOHAJIBHOW JMHUSAMU M BKIIIOYAIOIIAsl Pa3BUTHE U COBEp-
IICHCTBOBAHNE TEXHUKHU aJIreOpanyecKux MpeoOpa3oBaHUM JJIsl pelIeHUs] YpPaBHEHUM, He-
PaBEHCTB U cHUCTEM; (POpMUPOBAHUE CIIOCOOHOCTH CTPOUTH M MCCIEN0BATH MPOCTEHIINE
MaTeMaTUYECKHe MOJIENU MPU PEIICHUH TPUKIaJAHbIX 3a/1ay, 33]1a4 U3 CMEXHBIX U CIEIU-
AJNbHBIX JUCLMILIINH;

-popMupoBaHUE YMEHHUH W HABBIKOB MO T'€OMETPUUYECKOM JIMHUM, BKIIOYArOIIas
HarJIsiHbIE TPEACTABICHUS O MMPOCTPAHCTBEHHBIX QUTYpaX U U3yYEHUE UX CBOICTB, Gop-
MHUPOBAaHHE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPa)KEHUs, Pa3BUTHE CIOCOOOB reoMeT-
PUYECKUX M3MEPEHHI, KOOPAMHATHOTO U BEKTOPHOTO METOOB JUISl PELICHUsS MaTeMaTH-
YECKUX M MPUKIIAJIHBIX 3a/1a4;

-popmMupoBaHuEe YMEHUN U HABBIKOB CTOXaCTHUYECKas JTMHUS, OCHOBaHHAs Ha pa3BU-
TUU KOMOWHATOPHBIX YMEHUH, MMPEACTABICHUN O BEPOSATHOCTHO-CTATUCTUUYECKUX 3aKOHO-
MEPHOCTSX OKPY>KaIOIIET0 MUPA.



OcBoeHue coaepxanusi yueOHoro npeamera «MaTtematuka» oOecreuuBaeT JOCTHU-
KEHHE 00yJaroIUMHUCA CIEAYIONINX PEe3yIbTaTOB:

* IMYHOCTHBIX:

-C()OPMUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTUKEe KaK YHUBEPCAIbHOM S3bIKE
HAyKH, CPEJICTBE MOJICIIMPOBAHUS SBJICHUM U MPOILIECCOB, UIEAX U METOJaX MaTeMaTHKU;

-MIOHUMAaHKE 3HAYMMOCTH MAaTEMATUKU JJii HAy4YHO-TEXHHYECKOro Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOLIEHUSI K MAaTEeMAaTHKE KaK K YaCTH OOILIECYEIOBEYECKON KYIbTY-
pBI Yepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHUS MATEeMaTHKH, SBOJIOLUEH MaTEMaTHYECKUX
UaeHu;

-pa3BUTHE JOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHHUs, aJrOPUT-
MUYECKOW KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOAUMOM Jisi Oyaytiei
po(eCCUOHATTEHOM JACSITEIIBHOCTH, IS TTPOIOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHNUS,

-OBJIa/ICHUE MATeMAaTUYECKUMU 3HAHUSIMH U YMEHUSIMHU, HEOOXOIUMBIMU B MOBCE-
JTHEBHOW KU3HU, NI OCBOCHUSI CMEKHBIX €CTECTBEHHO - HAYYHBIX JAUCUUIUIMH U JUCIIH-
TUTHH TTPO(EeCCHOHATFHOTO LUKJIIA, [l MOJIy4eHUs 00pa30oBaHus B 00JacTsIX, HE TpeOyo-
MUX yTIyOJeHHON MaTeMaTHYeCKOM MOrOTOBKY;

-TOTOBHOCTbh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA
IOPOTSHKEHUU BCEH KM3HU; CO3HATENIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00Pa30BaHMIO KaK
YCIIOBHIO yCIIEUTHOW TPO(ECCHOHATIBHON U OOIIECTBEHHOH 1E€ATEIbHOCTH;

-TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOW M OTBETCTBEHHOM Ji€-
ATEIBHOCTH;

-TOTOBHOCTbH K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEpCTHUKAMHU B 00pa3o-
BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, Yy4eOHO-UCCIIeI0BATENbCKON, MPOSKTHOW U IPYTHX
BUJaX JESATEIbHOCTH;

-OTHOIIIEHUE K MPOo(hecCHOHATEHON AeSITENFHOCTA KaKk BOZMOKHOCTH y4acTHUs B pe-
[ICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIEeM;

eMeTanpeIMeTHbIX:

-yMEHHUE CaMOCTOSITENILHO OMPENETATh IeNN JETEIIbHOCTH M COCTABIISITh IUIAHBI Je-
ATEJIBHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATh €S-
TEJIBHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUJIsl TOCTHXKEHUS TIOCTABJICHHBIX 1ie-
Jel U peanu3aluu IUIAHOB JI€ATEIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATETUH B Pa3IMUHbIX
CUTyalusX;

-yMEHHUE MPOAYKTUBHO OOIIATHCA W B3aMMOJEHCTBOBATH B MPOILIECCE COBMECTHOM
JESITeIbHOCTH, YUUTHIBATh MO3UIMH JIPYTHUX YUaCTHUKOB JIESATEIbHOCTH, 3()(PEKTUBHO pa3-
pemarb KOHQIUKTHI;

-BJIaJICHUE HABBIKAMM IO3HABATEIbHOM, y4eOHO-UCCIEI0BATENBCKON U MPOEKTHON
TS TeIbHOCTH, HAaBBIKAMU Pa3pelieHus mpoodieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSI-
TEIHHOMY TIOMCKY METOIOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX Me-
TOJIOB TIO3HAHUS;

-TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIHHON WH(OPMAIIMOHHO-TTO3HABATEIHHON
JEeSTENbHOCTH, BKJIIOUAsh YMEHHE OPHEHTUPOBATHCA B PA3MYHBIX MCTOYHHUKAX WH(pOpMa-
[[UU, KPUTUYECKH OLEHUBATh U MHTEPIPETHPOBATh MH(OPMALINIO, MOyYaeMyl0 U3 pas-
JIMYHBIX UCTOYHUKOB;

-BJIaJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO H3JaraTh
CBOIO TOUKY 3p€HHS, UCTIOJIb30BaTh a/ICKBAaTHbBIE I3bIKOBBIE CPENICTBA;

-BJIaJICHE HaBBIKAMU IMO3HABATEIbHOM Pe(PIEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHUCTBUM U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHMIl, TPAHUL] CBOETO
3HAHUA U HE3HAHUS, HOBBIX MTO3HABATENBHBIX 337]a4 U CPEJICTB ISl UX JOCTHKECHHUS,



-11eJICyCTPEMIIEHHOCTh B MTOMCKAX M MPUHATUHU PEIICHUN, COOOPa3UTENbHOCTD U UH-
TYMIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIECHUN; CIIOCOOHOCTH BOCIPUHUMATH
KpacoTy U TapMOHUIO MHPA;

*IIpeAMEeTHBIX:

-c(pOPMHUPOBAHHOCTDH IPEJACTABICHUN O MAaTEMATUKE KaK YaCTH MUPOBOU KYJIBTYpHI
¥ MECTE MaTEMaTHKU B COBPEMEHHOW LIMBUJIM3ALIMH, CIIOCO0AaX ONMUCAHUs SIBJICHUI pealib-
HOT'O MUPA Ha MaTEMaTHYECKOM SI3BIKE;

-C()OPMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHYECKUX MOHATUSAX KaK BayKHEH-
[IMX MaT€MAaTHYECKUX MOJEIAX, IMO3BOJIIIOIIMX OMMCHIBATh U U3Y4YaTh PA3HBIEC IPOLIECCHI
U SIBJICHUS; IOHMMAaHUE BO3MOYKHOCTH aKCMOMAaTHYECKOTO MOCTPOCHUS MAaTEMATHYECKHUX
TEOPUH;

-BJIaJICHUE METONAMH JT0KA3aTEJIbCTB U AITOPUTMOB PELICHUS, YMEHHUE HUX MPHUME-
HATb, IPOBOJUTH JTOKA3ATEIIbHBIC PACCYKACHUS B XOJE PEIICHUS 3a/1a4;

-BJIaJICHUE CTaHJAPTHBIMU TPUEMAMU PELICHHS pAlMOHAIBHBIX U HPPALMOHAIBHBIX,
MTOKa3aTeNIbHbIX, CTEIEHHBIX, TPHTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM;
UCII0JIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHCJIE JUIsl IIOMCKA IIyTH pe-
IICHUS U WIIIOCTPALMU PEIICHNs YPABHEHUI U HEPABEHCTB;

-C()OPMUPOBAHHOCTU MPEJICTABICHUI 00 OCHOBHBIX MOHSATHUSAX MaTEMAaTUYECKOTO
aHaJlM3a U WX CBOICTBAaxX, BIaJCHUE YMEHUEM XapaKTEpU30BaTh MOBeAeHUE (QYHKIUH, HC-
II0JIb30BAHUE TIOJyYECHHBIX 3HAHUM U1 ONIMCAHUS U AaHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

-BJIaJICHHE OCHOBHBIMU IOHATUSAMH O IUIOCKHUX W IPOCTPAHCTBEHHBIX I'€OMETpUYE-
CKHUX (pUrypax, uX OCHOBHBIX CBOMCTBaX; C(OOPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH I€O0-
MeTpuUecKkre (QUrypbl Ha YepTekax, MOAEISIX U B PEaIbHOM MHUPE; IPUMEHEHNE U3Yy4EH-
HBIX CBOWCTB reOMEeTpUYECKHX (puryp u Gopmys Ajid peuieHus TeOMETPUUECKUX 3a7ad U
3a/1a4 C MPAKTUYECKUM COJIEPIKAHHUEM;

-c()OpPMHUPOBAHHOCTH MPEJCTABICHUIN O MPOLIECCAX U SBJICHUAX, UMEIOLIUX BEPOST-
HOCTHBIM XapaKTepP, CTATUCTUYECKNX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX I10-
HATHUAX 3JIEMEHTAPHON TEOPHUH BEPOSITHOCTEW; YMEHUN HAXOAMWTh U OLIEHUBATh BEPOSTHO-
CTH HACTYIUICHHsI COOBITUM B MPOCTEUIINX MPAKTUYECKUX CUTyallUsIX U OCHOBHBIE XapaK-
TEPUCTUKHU CIyYalHBIX BEJINYUH;

-BJIaJICHUE HABBIKAMM HCIIOJIB30BAaHUs TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IIPH pe-
IICHUH 337a4.

[TpenMeTHbIe pe3ysbTaThl OCBOCHMS YINIYOJEHHOTO Kypca MaTeMaTHKH JOJKHBI
BKJIFOUATh TPEOOBAHMUS:

-C()OpPMHUPOBAHHOCTH MPEACTABICHUA O HEOOXOJIMMOCTH JOKA3aTENbCTB MPU 000C-
HOBaHWM MaTEMaTUYECKUX YTBEPKIACHUN U POJIM aKCMOMATUKHU B MPOBEJACHUU JIE€TYKTHB-
HBIX PacCyXICHHU;

-c(pOpMHUPOBAHHOCTH MOHATHUIHOIO armapaTa MO0 OCHOBHBIM pa3jiejlaM Kypca maTe-
MAaTHKH; 3HAHUM OCHOBHBIX T€OpeM, (GOPMYJ M YMEHHS MX NMPUMEHSTh; YMEHUS JOKa3bl-
BaTh TEOPEMbI U HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

-c()OpMHUPOBAHHOCTH YMEHHUI MOJIETMPOBATh PEAJIbHBIE CUTYAIINH, UCCIIEIOBATH I10-
CTPOEHHBIE MOJIENN, HHTEPIIPETUPOBATH IMOTYYEHHBIN pe3ysbTaT;

-C()OPMHUPOBAHHOCTh MPEACTABICHUII 00 OCHOBHBIX TMOHSATHSX MaTeMaTUYECKOTO
aHaJlM3a U WX CBOICTBaX, BJIaJIcHME YMEHHUEM XapaKTepu30BaTh MOBeAeHUE (QYHKIUH, HC-
II0JIb30BAHUE NOJIYYEHHBIX 3HAHUM JUISI ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

-BJIaJICHUE YMEHUSMH COCTaBJIEHUS BEPOSATHOCTHBIX MOJIEIIEH 110 YCIOBHUIO 337a4H U
BBIUMCJICHUS] BEPOSITHOCTH HACTYIIJIEHUS! COOBITHII, B TOM YMCIIE C IPUMEHEHUEM (POopMyT



KOMOWHATOPUKM U OCHOBHBIX TEOPEM TEOPHHM BEPOSITHOCTEW; UCCIENOBAHMS CIy4alHbIX
BEJINYHH I10 UX PACIPEAEIICHUIO.

I1. OMCAHUE MOKA3ATEJIEI U KPUTEPUEB OLIEHUBAHUSA PE3YJIb-
TATOB OBYYEHUS HA PAS/IMYHbBIX 3TAITAX UX TOCTUKEHU S, OIIN-
CAHME HIKAJI OHEHNUBAHUA

2.1.Ctpykrypa GoHAA OLIEHOYHBIX CPEACTB AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTecTaluu

No
n/n

Konmponupyemoie
pazoenvlt, memul yueo-

Yueonwvie oeiicmeusn ooyua-
rowuxcs (0CHo8Hble 8UObL

Haumenoeanue oyenou-
HO020 cpedcmea

HO020 npeomema YUueoHou deamebHOCMU) Texkywuii Ilpome-
011 OOCIUIICEHUA NIAHUPY- | KOHMPOTb | HCYMOU-
eMbIX Pe3yIbmamaoe 0ceoe- | ycneeaemo- | Has am-
Hus yueOH020 npeomema cmu mecmauus
BBenenne
1. | Tema 1. PazButne Brinonnenue Bomnpocsr KonTpoiib-
MOHATHSA O YHCJIe apu(pMETUYECKUX AEUCTBUI | 1Jist 00CyX- | Has paboTa
HaJl YucjIaMu, codeTast JICHUSI.
YCTHBIE U TUCbMEHHBIC Pemenue
MIPUEMBL. 3a/1a4y
Haxoxaenue npuOamKeHHbIX
3HAYCHUM BEJIMYUH U
IIOIPEITHOCTEN BBIYUCIICHUN
(abcomoTHOM 1
OTHOCHUTEJIBHOM ); CDAaBHEHHE
YU CJIOBBIX BBIPAKECHUMU.
Haxoxnenue ommbok B
npeoOpa3oBaHUgX U
BBIYUCIICHUAX (OTHOCUTCS KO
BCEM MYHKTaM MPOrpamMMbl).
2. | Tema 2. Kopum, cre- | O3HakoMieHHE ¢ TOHSATHEM | Bompocsl KonTpoiib-
neHu u jJorapudmbl | KOpHS n-i CTENEHHU, 115t 00CyX- | Has paboTa
CBOMCTBaMHU PAJUKAJIOB U JICHUSI.
paBUJIaMH CPABHEHUS Pemenune
KOpHEM. 3a1a4
dopMynupoBaHue

ONpEeEIICHUS] KOPHS U
CBOWCTB KOPHEH.
Brrunciienue u cpaBHEeHHE
KOpPHEW, BBITIOJIHEHUE
MPUKHUIKY 3HAYEHUST KOPHSI.
[IpeobpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAXKEHU,
COJICpIKAIUX PATUKAIIBI.
BrImiosiHeHHE pacyeToB 1o
dbopmynam, coaepKanum




paauKabl, OCYIIECTBIISSA
HEO0OXOIMMBbIE MOICTAHOBKHU
U IpeoOpa3oBaHUs.
Onpenenenue
PAaBHOCHJIBHOCTH BBIPAKEHUIN
¢ paaukanamu. Pemenue
UppaIMOHATbHBIX
YPAaBHEHHM.

O3HaKOMJIEHHE C OHSITHEM
CTENEHU C JIEUCTBUTEIbHBIM
MOKA3aTEIIEM.

Haxoxnenue 3nHaueHuni
CTEIEHH, UCTIOJIb3YS TIPU
HEOOXOJIUMOCTH
UHCTPYMEHTAJIbHbBIC
CpeACTBa.

3anuchIBaHUE KOPHS n-il
CTEIECHH B BUJIE CTEIICHU C
JIPOOHBIM MOKa3aTeIeM U
Ha00OpOT.

DopMyIUPOBAHUE CBOMCTB
creneHer. Beruncnenue
CTETIEHEN C PAllMOHATILHBIM
MOKa3aTeJieM, BBIMOJHEHUE
MPUKUIKYA 3HAYEHUS CTETICHH,
CpPaBHEHHE CTECIICHEMN.
[IpeobpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIpAKCHH,
COJIEpIKAIlIUX CTEIICHH,
IIPUMEHSISI CBOMCTBA.
Penrenune nokazarenbHbIX
YPAaBHEHHUM.

O3HaKOMIIEHHE C
IIPUMEHEHUEM KOPHEU U
CTETEHEN MpU BBIYUCICHUN
CpeaHuX, ICJICHUH OTPE3Ka B
«30JI0TOM CEUCHUN.
Pemienue nmpukiagHbIx 3a1a4
Ha CJIO’KHBIC MPOIEHTHI.

IIpeoOpa3oBaHue ajredpan4ecKux BbIPAKeHHIl.

Tema 3. IIpsimbie u
IUIOCKOCTH B MPO-
CTPAHCTBE

DopMynupoOBKa U
IIPUBEJICHUE T0KA3ATEIBCTB
MIPU3HAKOB B3AaUMHOTO
PACIIOJIOKECHUS MPSMBIX U
II0CKOCTeH. Pacno3naBanue
Ha YepTekKax U MOJAEISAX
pPa3IUYHBIX CIy4acB
B3aUMHOTI'0 PACTIOJIOKEHUS

Bonpocsr
TUTsT 00CY K-
JICHUS.
Pemenne
3aaa4

KonTpoiis-
Has paboTa




IPSIMBIX U IUIOCKOCTEM,
apryMEHTUPOBAHUE CBOMX
CYXJICHUM.
DOopMyIMPOBAHUE
OIIPENEIICHU, PU3HAKOB U
CBOMCTB IapaJUICIbHBIX U
NEPIEHIUKYJIISIPHBIX
IJIOCKOCTEN, IBYTPAHHBIX U
JIMHEWHBIX YTJIOB.
BrimonHeHne noctpoeHus
YIJI0B MEXY IPSIMBIMH,
MIPSIMOU U TIOCKOCTBHIO,
MEXY MIOCKOCTSIMU 110
ONMCAHUIO U paCcO3HABaHUE
UX Ha MOJEJISIX.
IIpuMeHeHne IPU3HAKOB U
CBOMCTB PacroJIOKECHUS
IPSIMBIX U IJIOCKOCTEN MIPU
pEeLIeHUH 3a1a4.
N300paxkeHne Ha pUCYHKax U
KOHCTPYMPOBAaHUE Ha
MOJEJIAX NEPHEHAUKYIIIPOB U
HAaKJIOHHBIX K IUTIOCKOCTH,
MPSMBIX, ApAJLIEIbHBIX
IJIOCKOCTEN, YIIIOB MEXIY
MPSIMOU U TUTIOCKOCTBIO U
000CHOBaHUE MTOCTPOECHUSI.
Pemenue 3amau Ha
BBIYKCIICHHE
r€OMETPUYECKHUX BEJTUYMH.
OnuceiBaHME PACCTOSHUS OT
TOYKH JI0 IIIOCKOCTH, OT
MIPSIMOU J10 TJIOCKOCTH,
MEXAY MIIOCKOCTSIMH, MEXKTY
CKpEUIUBAIOIIUMHUCS
OPSIMBIMH, MEXKTY
IPOU3BOJIBHBIMU (PUTYpaMH B
IPOCTPAHCTBE.
POopMyIMPOBAHUE U
JIOKa3bIBAHUE OCHOBHBIX
TEOPEM O PACCTOSHUAX
(TeopeM CylIeCTBOBaHUS,
CBONCTBA).

N3o0pakeHne Ha yepTexKax u
MOJIEJISIX PACCTOSHUSA U
000CHOBaHHE CBOMX
cyxaennil. OnpenesneHue u
BBIYKCIICHUE PACCTOSIHUI B




npocrtpaHcTse. [Ipumenenne
dbopmyI 1 TeopeM
IUTAHUMETPHH IS peILEHUS
3az1ay.

O3HaKOMIIEHHE C ITOHATUEM
apaJlJIEIbHOTO
IPOEKTUPOBAHHUS U €TI0
CBOWCTBaMU.
POopMyJIMPOBAHHUE TEOPEMBI O
IUTOIIAIA OPTOTOHATBHON
MIPOEKIUU MHOTOYT'OJIbHHKA.
[Iprmenenue Teopun AJis
000CHOBaHUS TOCTPOEHUH U
BBIYUCIICHUU.
ApryMeHTHpOBaHUE CBOUX
CYXKJICHUI O B3aHMHOM
PacIoJIOKEHUN
IPOCTPAHCTBEHHBIX QUTYD.

Tema

4. DiieMeHTbl KOMOMHATOPH

KH.

OcHOBHBIE
MOHSTHS
KOMOMWHATOPUKHU

HN3yuyenne npaBuia KOM-
OUMHATOPUKU U NPUMEHE-
HUE TIPU PEUICHUH KOM-
OWHaATOPHBIX 3a7ad4.
Penienue komOuHaTOp-
HBIX 3aJ1a4 METOJIOM Iie-
pebopa u o npaBUILy
YMHOKEHUS.
O3HaKOMJIEHUE C MOHS-
TUSIMU KOMOUHATOPHUKU:
pa3MelIeHUusIMA, COYeTa-
HUSIMH, TIE€pECTaHOBKaMU
u popmyamMu sl UX
BbIurcieHusi. O0bsIcHE-
HUE U NpuMeHeHue ¢op-
MYJI JIJIs1 BBIYUCIICHUS
pa3MelIeHui, IepeCcTaHO-
BOK U COUYETAHUU MPHU
peLUIeHuH 3a1ay.
OzHakoMJIeHUE ¢ OUHO-
MmoM HreroToHa u Tpe-
yroabHUKOM llackassi.
Pemenne npaktuueckux
3aJ1a4 C HUCIIOJIb30BAaHUEM
HNOHSITUM U MIPAaBUJI KOM-
OMHATOPHUKU

Bomnpocer
T1s1 00CY K-
JEHUS.
Pemenue
3a1a4

KonTtpons-
Has paboTa

DJIEMEHTBI
TEOpUU
BEPOSITHOCTEU

MN3yuyeHue KiaccCu4ecKoro
OIIPEAEIIEHUSI BEPOSITHO-
CTHU, CBOMCTB BEPOSITHO-




CTH, TEOPEMBI O CYMME
BEPOSITHOCTEMU.
PaccmoTpenue npumMepoB
BBIYUCIJICHUSI BEPOSITHO-
creu. Pemienue 3aad Ha
BBIYUCIJICHUE BEPOSITHO-
cTell COOBITUH

[IpencraBinenue
JTAHHBIX (TaOJIUIIBI,
nuarpamMmel, rpadu-
KH)

O3HakoOMJIEHUE C Ope/l-
CTaBJICHUEM YHUCIOBBIX
JTAaHHBIX U UX XapaKTepH-
CTUKaMHU.

Pemrenue npaktnyecknx
3as1a4 Ha 0OpabOTKy YHC-
JIOBBIX JIAHHBIX, BBIYHC-
JICHUE UX XapaKTEePUCTUK

Tema 5. Koopannatbi
U BEKTOPbI

O3HaKOMJIEHHE C IOHSITHEM
BeKkTOpa. M3yueHue nexapro-
BOU CUCTEMbI KOOPJIMHAT B
IIPOCTPAHCTBE, IOCTPOCHUE
10 3aJJaHHBIM KOOpAWHATAM
TOYEK M IJIOCKOCTEH, HaX0XK-
JNE€HNE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHeHHi
OKPYXHOCTH, cpepsbl, mioc-
KOCTHU. Brruncnenue paccro-
STHUWA MEXIY TOUKaMHU.
N3yueHne CBOUCTB BEKTOP-
HBIX BEJIMYMH, PABUI pa3-
JIOKEHHUS] BEKTOPOB B TPEX-
MEpPHOM IIPOCTPAHCTBE, ITpa-
BHWJI HAXOXKJICHUS KOOPAUHAT
BEKTOpPA B IPOCTPAHCTBE,
IIPaBUJI JEUCTBUM C BEKTOpA-
MH, 33JJaHHBIMU KOOPJINHA-
TaMu.

[Iprnmenenue Teopuu npu
pEIIeHUY 3a7a4 Ha JCUCTBUS
¢ BekTopamu. M3yuenune cka-
JIIPHOTO TIPOU3BEICHHUS BEK-
TOPOB, BEKTOPHOI'O ypaBHE-
HUSI IPSIMOU U TIIIOCKOCTH.
[Ipumenenue Teopuu npu
pEIIEHNH 3a7a4 Ha ACUCTBUS
C BEKTOpPaMH, KOOPAUHATHBIN
METO/I, MPUMEHEHUE BEKTO-
POB I BEIYMCIIEHUSI BEJIU-
YUH YIJIOB U PACCTOSIHUM.
(O3HakOMJIEHHE C JOKa3a-

Bompocsl
JUIS1 00CY K-
JICHUS.
Pemenue
3aja4

KonTpoJib-
Has paboTa




TENbCTBAMH TEOPEM CTEPEO-
METPUHU O B3aUMHOM PacIio-
JIOKEHUH MPSMBIX U TIOCKO-
CTEH C UCTIOJIb30BaHUEM BEK-
TOpOB

Tema 6. OCHOBBI TPUTOHOMETPUH

OcHoBHbIe TTOHATHS | I3yueHne pagnaHHOIO Bompocst KoHTposib-
METOJ1a U3MEPEHUS yT- JUTst 00Cyk- | Hast paboTa
JIOB BpAILICHUsI U UX JEHUSL.
CBsI3M C I'PAaJyCHOH Me- Pemenune
poii. U300paxenue yr- 3a/maqy

JIOB BpaIllICHUS Ha
OKPY>KHOCTH, COOTHE-
CEHUE BEJIMUWHBI yIja
C €ro pacHoJ0KEHHUEM.
dopmyMpoBaHUE
OIIPEAEIICHUM TPUTO-
HOMETPUYECKUX PYHK-
oUW OJIs1 YTJIOB ITOBO-
poTa U OCTPBIX YIJIOB
OpsSIMOYTOJIBHOT'O Tpe-
YTOJIbHUKA U OOBsICHE-
HHUE UX B3aMMOCBSI3H

OcHOBHBIE IIpumMeHeHne OCHOBHBIX
TPUTOHOMETpPHUYE- TPUTOHOMETPHUUECKUX
CKHME TOXKJECTBA TOXIECTB JII BBIYUCIIC-

HUS 3HAUCHUUN TPUTOHO-
METPUUYECKUX (QYHKITHMI
10 OJTHOU M3 HUX

[IpeoOpa3zoBanus N3yueHrne OCHOBHBIX
MPOCTEULINUX TPU- bopmy Tpuronomer-
TOHOMETPH YECKUX puu: GopmyIibl CIOXKE-
BBIPAKECHUU HUsI, yIBOCHUS, TpeoOpa-

30BaHUSI CYMMBI TPUTO-
HOMETpUYECKUX (PYyHK-
UM B IPOU3BEJICHUE U
MPOU3BEACHUS B CYMMY
U IPUMEHEHHUE TMPU BbI-
YHUCJIEHUU 3HAUCHUS
TPUTOHOMETPHUUECKOT O
BBIPAKCHUS U YITPOIIE-
HUSI €r0.

O3HaKOMJIEHHE CO CBOM-
CTBAaMHU CUMMETPHUH TO-
YeK Ha €AUHUYHOM
OKPY>KHOCTH U ITpUME-
HEHUE UX JJI BbIBOJA
bopmyn npuBeneHust




IIpocrenmme Tpu-
FOHOMETPUYECKUE
YPaBHEHUS U He-
paBeHCTBA

Pemienune no popmynam
1 TPUTOHOMETPHUYECKO-
MY Kpyry OpOCTEUIINX
TPUTOHOMETPHUUYECKUX
YPaBHECHUM.
I[IpumeneHue oomUx Me-
TOJOB PELICHUs] ypaBHE-
HUU (ITpUBEAECHUE K JIH-
HEWMHOMY, KBaJIpPATHOMY,
METO/ Pa3JI0KEHUS Ha
MHOHUTEJIN, 3aMEHBI I1e-
PEMEHHOM) NTPU pELICHUHN
TPUTOHOMETPHUUYECKUX
YpaBHEHUM. Y MEHUE OT-
MedaTh Ha Kpyre pelie-
HUS OIPOCTEUIINHNX TPUTO-
HOMETPHUYECKHUX HEpa-
BE€HCTB

Apkcunyc,
apKKOCHHYC,
apKTaHTeHC YUCIia

O3HaKOMJIEHHUE C ITOHS-
THEM OOpaTHBIX TPUTO-
HOMETPUYECKUX (PyHK-
U.

N3yuenne onpeneneHnnii
apKCHUHYCa, apKKOCHUHY-
ca, apKTaHI'€HCca 4uclia,
dopmynupoBaHue ux,
U300pakeHUE HaA SaU-
HUYHOU OKPYKHOCTH,
IIPUMEHEHUE TIPU pelIe-
HUU YpPaBHEHUU

Tema 7.

DYyHKIUH, UX CBOHCTBA M IPauKH

DyHKIUH.
[Tousitue o Henpe-
PBIBHOCTH (PYHKUIMHU

O3HaKOMJIEHHUE C TTOHS-
TUEM TIEPEMEHHOU, ITPU-
MEpaMH 3aBUCUMOCTEN
MEXy TIEpEMEHHBIMHU.
O3HaKOMJIEHHME C MOHSI-
THEeM rpaduka, onpene-
JICHUE NPUHAIIIEKHOCTH
TOYKH rpaduky QyHK-
nuu. OnpeaeneHue mo
bopmyiie mpocTeiniei
3aBHCUMOCTH, BHUJIa €€
rpacduka. Beipaxxenue
o ¢hopmyJie OJTHOM Tie-
PEMEHHOM Yepes3 JApyTUe.
O3HakoOMJIEHHE C onpe-
JeneHneM (pyHKIUU,
bopmynupoBanue ero.

Bomnpocer
T1s1 00CY K-
JIEHUS.
Pemenue
3axa4

Kontpons-
Has paboTa




Haxoxnenue obnactu
onpeNieNICHHusI U 00J1acTH
3HAYCHUN QYyHKIINU

CaoiicTBa QpyHK-
nuuu. ['paduueckas
WHTEPIIpETAIHSL.
[Tpumeps! pyHKIH-
OHAJbHBIX 3aBUCH-
MOCTEH B PeaJIbHBIX
npoI1ieccax u siBje-
HUSX

O3HakOMJIEHUE C IPHU-
MepaMu (PyHKIIMOHAIIb-
HBIX 3aBUCUMOCTEHN B pe-
aJIbHBIX ITpoOlleccax U3
CMEKHBIX JTUCITUIIINH.
O3HakOMJICEHHE C JIOKa-
3aTeJIbHBIMU pacCyKJie-
HUSIMHU HEKOTOPBIX
CBOWCTB JINMHEWUHOU U
KBaJpaTUYHON QPYHKIIUH,
OPOBEAEHUE UCCIIEA0BA-
HUS JIMHEWHOMW, KyCOY-
HO-JIMHEWHOM, TpOOHO-
JIMHEWHOW M KBaJApaTU4-
HOUW (pyHKIIUH, TOCTpOE-
Hue ux rpadukos. I1o-
CTpPOEHHE U YTEHUE rpa-
(pukoB pynknuii. Uccre-
JTOBaHUE (PyHKIUU.
CocTaBiICHHUE BHIOB
(pyHK1IIMIT IO JTaHHOMY
YCJIOBHUIO, pEIIICHUE 3a-
J1a4d Ha SKCTPEMYM.
Breinmosninenue
npeooOpa3oBaHUM

rpaduka GyHKIIUH

OOparubie QpyHKIIUN

N3y4denue noHsTHss 06-
paTHOU (PYyHKIIHH, OTIpe-
JICTICHUE BHUJIA U T10-
cTpoeHue rpaduka o0-
paTHOU (PYHKIIMH,
HaxXO’KIEeHUE €€ 00JIaCTH
oripeJieieHUsl U 00JIacTu
3HadyeHuu. IIpumenenune
CBOMCTB (pyHKIUU IPU
HWCCJIeIOBAaHNHN ypaBHE-
HUHW U PEIICHUU 3aJ1a4 Ha
DKCTPEMYM.
O3HaKOMJIEHUE C TOHSI-
TUEM CJIO)KHOU (PyHKIIUU

CreneHHBIC, TOKa3a-
TeJIbHBIE, JIoTapud-
MHYECKHE U TPUTO-
HOMETPUYECKHE
dbyukiuu. O0parHbie

Bperuucienue 3HaueHUU
(pyHKUIMN O 3HAYEHUTIO
aprymenTa. Onpenene-
HUE MOJIOKEHUSI TOUKU
Ha rpaduke no ee Koop-




TPUTOHOMETPHUYEC-
ckue PyHKIUU

JTAHATaM U HAa00O0POT.
Hcnons3oBaHuE CBOWCTB
(pyHKUIUN 17151 cpaBHEHUS
3HAYEHUI CTEIEHEHN U
JjorapumMoB.
IHocTpoenue rpadukoB
CTENEHHBIX U JIorapud-
MUYECKUX (PYHKIIUHN.
Pemenune nokasarenbHbIX U
norapu(MUUECKUX ypaBHe-
HHAW ¥ HEPABEHCTB I10 U3-
BECTHBIM QJITOPUTMAM.
O3HaKOMIIEHHE C TOHATUEM
HETIPEPBIBHOM ITEpUOANYE-
CKOM (pyHKIIHMH, POPMYTUPO-
BAaHHE CBOMCTB CHHYCA U KO-
CUHYCAa, TIOCTPOCHUE UX Ipa-
(bUKOB.

O3HaKOMJIEHHE C IOHSITHEM
rapMOHUYECKUX KOJeOaHUi U
MpUMEpaMH TapMOHUYECKUX
KoJieOaHUM JIJIs1 ONTMCaHUS
MPOLIECCOB B (PU3UKE U JIPY-
rUuX 00JacCTAX 3HAHUSL.
O3HaKOMJIEHHE C IOHATHEM
Pa3pbhIBHOM MEPUOAUYECKOMN
dyHKuMu, GopMyIupoBaHUE
CBOWCTB TAHI'€HCA U KOTaH-
reHCa, TOCTPOCHUE UX rpa-
(puKoB.

[Ipumenenue cBONCTB HyHK-
UM 1711 CPABHEHUS 3HAYCHUU
TPUTOHOMETPUUECKHUX (DYHK-
LW, pENIEHUS] TPUTOHOMET-
pPUYECKUX YPAaBHEHUM.
[Toctpoenue rpadgukoB 00-
paTHBIX TPUTOHOMETpHUYE-
ckux (PyHKLMI U onpeniene-
HUE 10 rpaduKam ux
CBOWCTB.

Brimonnenue npeodpaszoa-
HUS TpaQUKOB.

Tema 8. MHOrorpaHHHUKHM U TeJia BpallleHus!
MHOTOrpaHHUKHU OnucaHue U xapakrtepu- | Bompocsl KonTpoiis-
CTHUKaA Pa3JIUYHbIX BUAOB | Ui 00CyX- | Has paboTa
MHOT'OTPaHHUKOB, TIepe- JICHUSI.
YUCJICHUE UX BJIEMEHTOB | Pemenue

U CBOWCTB.

3a1a4




HN3006pakenne MHOTO-
TPAHHUKOB U BBITIOJIHE-
HUE MOCTPOCHUS HaA
U300pa’KEeHUSIX U MOJ1e-
JISIX MHOTOTPAHHUKOB.
BprauciieHne nTUHENHBIX
3JIEMEHTOB U YTJIOB B
OPOCTPAHCTBEHHBIX KOH-
urypanmsix, aprymeH-
TUPOBAHUE CBOUX CYXK-
JICHUM.
XapakTepruCcTHUKa U
U300pa’ke€HUE CEUCHUS,
pa3BEpPTKU MHOTOrpaH-
HUKOB, BBIUUCIICHHUE
MJIOMIAZIEN IOBEPXHO-
CTEH.

IHocTpoenue npocren-
IMIUX CEUeHUN KyOa,
OPU3MbI, TUPAMHUJIBI.
IIpumenenue pakToB U
CBEJIECHUU U3 IIJIaHU-
METpPHU.
O3HakKOMJICHHUE C BHJa-
MU CUMMETPUM B IIPO-
cTpaHCcTBE, POPMYJIU-
pOBaHHE OIIPECITCHUN
U CBOMCTB. XapaKTepHu-
CTHUKA CUMMETPHUHU TEI
Bpalll€HUSI U MHOT'O-
TPAaHHUKOB.
IIpuMmeHeHne CBOUCTB
CUMMETPHUU NPU pellIe-
HUM 3aga4. Mcroab30Ba-
HUE MPUOOPETEHHBIX
3HAHUM JJIs1 UCCIIE0BA-
HUSI 1 MOJICTIUPOBAHUS
HECJIOXXHBIX 3a7a4.
N300paxeHrne OCHOBHBIX
MHOTOTPAaHHUKOB U BbI-
MOJHEHUE PUCYHKOBIIO
YCJIOBHUSIM 3a7a4

Teman
MOBEPXHOCTH
BpaIleHUs

O3HaKOMJIEHHE C BUJa-
MH TeJI BpamieHust, ¢Gop-
MYJHUPOBAHUE UX OMpe-
IeJICHUM U CBOMCTB.
dopmyIMpoBaHUE TEO-
peM O CEUCHHH Iapa




IIJIOCKOCTBIO U IIJIOCKO-
CTH, KacaTeJIbHOU K cde-
pe.

XapaKTepuCTUKa U
n3o0paxeHue Tej Bpa-
IIEHUsI, UX Pa3BEPTKHU,
CECUCHUS.

Pemienne 3amad Ha mDo-
CTPOCHHUE CEUYECHHUMH, BBI-
YHCJIEHUE JUIUH, PacCTO-
SIHUM, YTJIOB, IUIOLIAAEH.
IIpoBenenue JoKasa-
TEJIBHBIX PACCYXIAECHUU
PU PELIEHUHN 3a1a4.
IIpumMeneHnne CBOUCTB
CUMMETPHUU MPHU pellIe-
HUU 33J1a4 Ha Teja Bpa-
HIE€HUsI, KOMOUHAIIHIO
TEJl.

N300paxeHrne 0OCHOBHBIX
KPYTJIBIX TEJI U BBITOJI-
HEHHUE PUCYHKA IO YCIO-
BUIO 33]1a4M

HN3mepenus B
reoMeTpUM

O3HaKOMJIEHHE C
MNOHSATHUSIMHU TIJIOIIA-
I 1 o0beMa, akCH-
OMaMH U CBOMCTBA-
MH.

Pemenue 3a1a4u Ha BbI-
YUCJICHUE TUIOIIaaeun
IJIOCKUX (puryp ¢ npu-
MEHEHHUEM COOTBET-
CTBYyIOHINX QPOpMyIT U
(pakTOB U3 MIIAHUMET-
pyu.

HN3y4denue TeopeMm o
BBIUHCJIIEHUU O0BEMOB
IPOCTPAHCTBEHHBIX
TEeJ, peIeHUE 3a7]a4 Ha
npuMeHeHue Gopmyn
BBIYHUCIICHUSI OOHEMOB.
N3yuenue popmyn s
BBIUYMCJIIEHUS TLIOIAEH
HOBEPXHOCTEU MHOI'O-
TPaHHUKOB U TEJ Bpa-
HICHUS.
O3HaKOMJIEHUE C METO-
JIOM BBIYHCJICHUS TIJIO-




a g TIOBEPXHOCTHU ce-
pbl. Peniienue 3aga4 Ha
BBIYHCJICHUE TUIOMIAACH
IMOBEPXHOCTH MPOCTPaH-
CTBCHHBIX TEJI

Tema 9. Hauaia MaTeMaTH4e€CKOr0 aHAJIN3A.

IlocinenoBarenrHOCH

O3HaKOMJICHHE C ITOHSI -
THEM YHCJIIOBOM IOCJIEe-
IOBATEJILHOCTH, CIIOCO-
Oamu ee 3aaHus, BbI-
YUCJICHUSIMH €€ YJICHOB.
O3HaKOMJICHHUE C ITOHS-
THEM IIpeJiesia Mmocie-
noBaTreiabHOCTH. O3Ha-
KOMJIEHHUE C BBIYHCIIE-
HUEM CyMMBI O€CKOHEY-
HOT'O YHCJIOBOTO psija Ha
MIpUMEPE BHIYUCIICHUS
CYMMBbI O€CKOHEYHO
yOBIBaroIIei reoMeTpu-
4ECKOU MPOrpeCCUM.
Pemienue 3amag vHa npu-
MeHeHHe PopMy bl
CYMMBbI O€CKOHEYHO
yOBIBaroOIIEe reoMeTpHu-
4EeCKOM MPOrpeccum

Bomnpocer
TUTST 00CY K-
JEHUSL.
Pemenne
3a1a4

Kontposns-
Has paboTa

I[IpousBonHas u ee
IIPUMEHEHUE

O3HaKOMJICHHE C MOHS-
TUEM ONPOU3BOHOM.
N3yuenue u popmynu-
poBaHUE €€ MeXaHUYe-
CKOT'O ¥ TEOMETPHUYICCKO-
ro CMBICJIa, U3YYCHHUEC
aJTOpUTMa BBIYUCICHUS
NPOU3BOJHON Ha MPU-
MEpE€ BBIYHUCICHUS MTHO-
BEHHOW CKOPOCTHU U yI-
JioBOTO KO3 duiimenTa
KacaTeJIbHOU.
CocraBjieHUE ypaBHEHUS
KacaTeJIbHOU B 0O111eM
BUJIC.

YcBoeHue mpaBuil qud-
bepenmupoBanms1, Ta0-
JIUITBI TIPOU3BOTHBIX
JeMEeHTapHbIX (PYyHK-
oUW, IPUMEHEHUE IS
nuddepeHImpoBaHus
dbyHKIIUM, COCTaBJICHUS




YpaBHEHUs KacaTellb-
HOM.

N3yuyenue teopem o
CBSI3U CBOMCTB (DyHK-
UU U ITPOU3BOTHOM,
popmynupoBka ux.
IIpoBeneHne ¢ HOMOUIBIO
MIPOU3BOJHON UCCIENO0-
BaHUs (HYHKIIUH, 32 JaH-
HOU (popmyroit. Ycra-
HOBJICHUE CBSI3U CBOWCTB
(GyHKIIMHU U TPOU3BO/I-
HOM MO uX rpaduKam.
IIpumenenue npons3Bo-
HOM JIJIs1 pEICHUS 3a71a4
HA HAaXOXKJI€HUE
HanOOJIBIIETO,
HaNMEHBIIIETO 3HAYECHUS
1 Ha HAXOKJICHUE JKC-
TpeMyMa

Tema 10. MuTerpan
ero NpuMeHeHue.

O3HaKOMJIEHHE C IOHSATHEM
HHTErpaja u IepBooOpa3HOM.
N3yuenue npaBuiia BeIYUCIIE-
HUA IepBOOOPA3HOM U TE€O-
pembl HeroTrona—JIeitOnuIa.
Pemntenne 3amad Ha CBSI3b
IepBOOOPA3HON U €€ TIPOU3-
BOJIHOM, BEIYMCIICHUE MIEPBO-
oOpa3HoM /1t TaHHOUM (yHK-
IIUH.

Pemrenue 3amad Ha mpuMeHe-
HUE MHTEerpajia Jjisl BbIUUCIIe-
HUS PUBHUECKUX BEJTUYUH U
IUTONIAIEN

Bomnpocer
TJ1s1 00CY K-
JEHUS.
Pemenue
3a1a4

KonTtpons-
Has paboTa

Tema 11. JjieMeHTBI TEOPHH BEPOSATHOCTH U MATEMATHYECKON CTATUCTHKH.

OcHOBHBIE
MTOHSITUS
KOMOWHATOPUKH

HN3y4ueHnune npaBuiia KOM-
OWHATOPHUKU U TPUME-
HEHHE MPU PEIICHUU
KOMOWHATOPHBIX 3aj1a4.
Pemenune xkomOuHa-
TOPHBIX 3aJ1a49 METO-
oM nepebopa u 1Mo
MPaBUITY YMHOKCHHUSI.
O3HaKOMJIEHHE C IOHSI-
TUSIMHU KOMOWHATOPHKU:
pa3sMeIIeHusIMH, coueTa-
HUSMH, TIEpECTaHOBKaMU
u popmysamMu JIsl UX

Bomnpocer
TUIs1 00CY K-
JICHUSL.
Pemenue
3aj1a4

KonTtpons-
Has paboTa




BbIuucieHus. OObsICcCHe-
HHE U IIPUMEHEHUE
(popMy1 111 BeIUMCIIE-
HUS pa3MEIEHUU, Iepe-
CTaHOBOK M COUETAaHUU
IIpU pELICHUHN 3a1a4.
O3HakoMJIEHHE C OUHO-
moMm HeroTOHA M Tpe-
yroabHUKOM llackassi.
Pemrenue npaktnyeckux
3a/1a4 C UCIIOJIb30BaHU-
€M TIOHSITUU U IIPaBUII
KOMOHWHaTOPHUKHU

DJIEMEHTBI
TEOPUH
BEPOSATHOCTEMN

N3yuyeHne kiraccuuecko-
ro ONpeaeyieHUs BEPOSIT-
HOCTH, CBOHMCTB BEPOSIT-
HOCTH, TEOPEMBI O CYMME
BEPOSATHOCTEH.
PaccmoTrpenune npume-
POB BBIYMCIICHUSI BEPO-
siTHOCTEU. Pemmenue 3a-
Jlad Ha BBIYUCIICHUE BE-
POSITHOCTEMN COOBITHI

[IpencraBinenue
JTAaHHBIX (TaOJIHUIIbI,
IuarpaMMmel, rpadu-
KH)

O3HaKOMJIEHHME C NIPEa-
CTaBJICHUEM YHCJIOBBIX
JTAHHBIX U UX XapakKTe-
PpUCTHUKAMH.

Pemienne npakTuyeckux
3aj1a4 Ha 0OpaboOTKy
YHCJIOBBIX JAHHBIX, BbI-
YUCJIIEHUE UX XapaKTe-
PUCTUK

Tema 12. YpaBHeHHs U HEPABEHCTBA

YpaBHEHUS U CU-
CTEMBI YPaBHEHUU
HepaBencrBa u cu-
CTEMbI HEPABEHCTB
C IBYMS IIEPEMEH-
HBIMU

O3HaKOMJIEHHE C MPO-
CTEUIIIMMU CBEICHUSIMU
O KOpHSAX anredpande-
CKMX YPaBHEHUMU, IOHSI-
TUSIMU HUCCIJICAOBAHUS
YPaBHEHUMN U CUCTEM
YPaBHEHUI.

N3yuenue teopun pas-
HOCWIBHOCTH  ypaBHE-
HUN U €€ NPUMEHEHUs.

IToBTOpEHUE 3armcu
peleHust CTaHAAPTHBIX
YpPaBHEHUU, IpUEMOB

npeoOpa3oBaHusl ypaB-
HEHUN [JI1 CBEICHUSA K

Bomnpocer
T1s1 00CY K-
JEHUS.
Pemenne
3agad

KonTtpons-
Has paboTa




CTaHJApTHOMY YypaBHE-
HUIO.

Pemenue panroHalb-
HBIX, UPpPALUOHAIBbHBIX,
MNOKa3aTECAbHbBIX W TpHU-
TOHOMETPUYECKHUX
YPaBHEHUI U CUCTEM.
Hcnione3oBanune
CBOMCTB U TpaduKOB
GyHKIHN AJ1s1 penieHus
ypaBueHuu. IloBTope-
HUE OCHOBHBIX MPUEMOB
pELIECHUSI CUCTEM.
Pemienne ypaBHeHuun c
OPUMEHEHUEM BCEX
npueMoB (pa3noXeHUs
Ha MHOY>KHUTEJIHU, BBEJIC-
HUSI HOBBIX HEHU3BECT-
HBIX, HOJACTAHOBKH,
rpaguyueckoro MeToia).
Pemienne cucrem ypas-
HEHUU C OPHUMEHEHUEM
pa3JIMYHBIX  CIIOCOOOB.
O3HakoMJIEeHHE C 00-
IIUMHA BONpOCAMU pe-
IIIEHUsI HEPaBEHCTB U
HCIOJb30BAHUE CBOMCTB
u rpadpukoB GYHKIHUHN
Opyu pElLICHUU Hepa-
BEHCTB.

Pemienne HepaBeHCTB U
CHCTEM HEPABEHCTB C
OPUMEHEHUEM pa3ind-
HBIX CHOCOOOB.
IIppumenenune wmarema-
THYECKUX METOJOB s
pelIeHUusl coaepKaTelb-
HBIX 3aJad U3 pa3jaud-
HBIX OOJlacTeli HayKH H
npakTuku. HHATepnpe-
TUPOBAHUE PE3YyJIbTATOB
C YYETOM peaJlbHbIX
OTrpaHUYCHUMU.




2.2. Kpurepnu oneHUBaHUS Pe3ybTATOB 00y4YeHHS HA Pa3/IMYHBIX ITANAX UX [10-
CTH/KEHHS 110 BUJAM OLICHOYHBIX CPEACTB

bamibHO-pedTHHTOBasE cUCTEMa SIBISIETCS 0a30BO CHCTEMOM OIEHUBAHUS JTOCTH-
KCHHS 00YJAIOIIMMHUCS PE3YJIbTaTOB O0yUCHUSI.

HToroBas oIeHKa MOCTIKEHUS OOYYarONIMMHUCS pPe3yJbTaTOB OOYYEHHS B paMKax
OaNTPHO-PEUTHHTOBON CHCTEMBI OCYIIECTBIIICTCA B XOJE TEKYIIETO KOHTPOJS yCIieBae-
MOCTH, TIPOMEKYTOUHOM aTTECTAIlMM U OMPEACNAeTCS KaKk cymMMa OajuloB, MOJyYEHHBIX
00yJaroIUMUCs B pe3yibTaTe MPOXOKACHHUS BceX (GOpM KOHTPOJIS.

OueHka TOCTHKEHUSI 00y4aroIUMUCA Pe3yJIbTaTOB 00y4eHHUs] y4eOHOTO MpeaMeTa
CKJIa/IBIBAETCS U3 IBYX COCTABIISIFOIINX:

v/ mepBasi COCTABISIONIAs — OICHKA MPEMoIaBaTe/ieM JTOCTIKCHUS 00yJaronuMu-
Csl pe3yJbTaTOB OOYYEHHs B TEUCHHUE CEMECTPA B XOJI€ TEKYIIET0 KOHTPOJISl yCIIeBAeMOCTH
(makcumym 100 OamnoB). CTpyKTypa MepBOM COCTABISIONIEH ONpenensieTcs] TEXHOIOTH-
YEeCKOM KapToil yueOHOTro MmpeaMeTa, KOTopas B Hadajie CEMECTpa JOBOJIUTCS A0 CBEIICHUS
oOyyJarommxcs;

v/ BTOpasl COCTaBJIAIONIAS — OICHKA JOCTHKCHHUS OOYYArONMMHCS PE3YJIbTaTOB
oOydeHus Ha 3k3aMmene (MakcumyMm — 30 6aiioB).

4 — pannvHasa WKana | «OMAUYHOY | «XOPOUWLO» «y0oeemeo- «Heyooene-
pumenvbHo» meopumeJo-
HO»
100-6annpHast mkana 85> 70— 84 51-69 0-50
bunapnas mkana 3a4TEHO He 3auteno
HEPEYEHBb OHEHOYHbBIX CPEACTB
No Haumenosanue oue- | Xapakmepucmuka 0ueHoOYHO20 Ilpeocmaenenue
n/n HOYH020 cpedcmea cpeocmea OUEHOUHO020 Cpeo-
cmea ¢ POCe

YCTHBIE OIEHOYHBIE CPEACTBA

1. | YcrHbIl onpoc

CpencTBo KOHTPOJIS, OpraHN30BaH-
HOE Kak crernuaibHas Oecema mpe-
nojaBaTeNsi ¢ OOydarImuMmcs Ha
TEMbI, CBS3aHHBIE C U3y4aeMOM
JTUCIUTIIMHOM, U pacCYUTAaHHOE Ha
BBIICHCHHE 0ObeMa 3HaHHH O00Yy-
YaloUIerocs IO OMNpeleIeHHOMY
pazzieny, Teme, mpobyieMe u T.11.

Bormpocs! g 06-
CYXJICHHS TI0 Te-
MaM y4eOHOTO
npeaMera

INNCBMEHHBIE OHEHOYHBIE CPEJACTBA

1. | Tect Cucrema  cTaHmapTU3UPOBAaHHBIX | POHA  TECTOBBIX
3aJJaHUM, MMO3BOJIAIOIIAs ABTOMATH- | 3aJlaHUN
3UpOBaTh MPOLEAYPY H3IMEPEHUS
YpOBHSI 3HAHUM M yMeHUU 0Oydya-
FOILIETOCSL.

2. |3amava DTO CpeACTBO pacKpbITUs CBs3M | PazgaTouHbli  Ma-
MEXJy NaHHBIMM M HCKOMBIM, 3a- | TepHai
JJAHHBIMM YCJIIOBHEM 3aJ1a4l, Ha OC-




HOBE 4E€ro He0OXO0IMMO

KontpoinbHas paborta

CpeacTBo MpoBepKU yMEHUHN NpH-
MEHSATb MMOJTYYEHHbIE 3HAHUS IS
peuieHus 3a/1a4 ONpeAeICeHHOTO
THUIIA IO TEME WJIU Pa3feiy

Komruiext koH-
TPOJIbHBIX 3aIaHUHN
110 BapUaHTaM

A) KPUTEPUU N HIKAJIA OHEHUBAHUA OTBETOB HA YCTHBIE BOITPO-

Cbl
No Kpumepuu ouenueanusn Hlkana oyenok
n/n Konuuecmeo Ouenka
oannos

1. | 1) oOyyaromuiicss MOJHO U apryMEHTUPOBAHHO 10 «OTIHYHO»
OTBEYAET I10 COJICP KAHUIO 3a]JaHUS; (BBICOKHIA
2) oOyuaromuiics OOHApYy>KMBAE€T IMOHUMAaHUE yYpPOBEHbB J10-
Marepuana, MOKET 00OCHOBATh CBOM CYKJICHUS, CTHIKEHUS pe-
MIPUMEHUTH 3HAHUS HA MPAKTUKE, PUBECTU HE- 3yJbTaTOB
00X0/IMMbIE MTPUMEPHI HE TOJNBKO MO y4YEOHUKY, o0y4eHHUs)
HO M CAMOCTOSITEIIbHO COCTaBJIEHHBIE;
3) uznaraet mMarepuai Mmocjaea0BaTeIbHO U Mpa-
BHJIBHO.

2. | 1) IOTHO M apryMEHTUPOBAHO OTBEYAET IO CO- 8 «Xopomo»
NEP/KAHUIO 3aJaHUS; (ocTaTo4HbIN
2) oOHapyXHBaeT MOHMMAHHUE MaTepuaia, MoO- YPOBEHbB J10-
XKeT OOOCHOBATh CBOU CYXJCHUS, NMPUMEHUTH CTH)KEHUS pe-
3HAaHUS HAa NPAKTHKE, IPUBECTH HEOOXOAUMBIE 3yJbTaTOB
OpUMEPBl HE TOJBKO MO YYEOHMKY, HO U CaMo- oOyueHus)
CTOSITEJIBHO COCTABJICHHBIE;
3) uznaraeT mMarepuai Mocjaea0BaTeIbHO U Mpa-
BWJIBHO, HO Jomyckaer 1-2 omwuOKH, KOTOpbIE
caM ke MCIPaBIIET

3. | oOyvarommiics oOHapy>KMBaeT 3HAHWE U TIOHH- 5 «Y 10BNETBO-
MaHUE OCHOBHBIX ITOJIOKEHUH JAHHOTO 3aJaHus, PUTEILHOY
HO: (mpuemaeMsbIit
1) uznaraer maTepuan HEMOJHO M JOMYyCKaeT YPOBEHb J10-
HETOYHOCTHU B OIpEAETICHUH MOHATHI Uiu pop- CTHIKEHUS pe-
MYJUPOBKE MPaBuI; 3yJbTaTOB
2) HEe yMeeT JOCTaTOYHO TIyOOKO M JO0Kasa- oOy4eHMs)
TEJIBHO 000CHOBATh CBOU CY)KJICHUS U MPUBECTH
CBOM IIPUMEPHI;
3) u3naraeT MaTepuall HEMOCIEAOBATEIbHO U
JOMYCKAeT OITUOKH.

4. | oOyuaronuiicss oOHapy>KUBaeT HE3HAHUE OTBETa 0 «He ynosine-

Ha COOTBETCTBYIOIEE 3a/JaHue, JOIMYyCKaeT
omuOKku B (OPMYITUPOBKE OMpEeICHUN U Tpa-
BWJI, UCKQXKAIOIINE UX CMBICI, OECIIOPSAIOYHO U
HEYBEPEHHO H3JIaraeT MaTepHasl, OTMEYarOTCs
TaKWe HEJOCTATKH B MOJTOTOBKE OOYyYarolero-

TBOPHUTEIBHOY
(HemocTaTou-
HBII YPOBEHb
JOCTHKEHHUS
pE3YJIBTATOB




Csl, KOTOPBIC ABJIAIOTCA CCPBC3HBIM ITPCIIATCTBH-
€M K YCICIIHOMY OBJIAaJACHHIO ITOCJIICAYIOIINMM
MaTCpUAIIOM.

oOyJeHMS)

b) KPUTEPUU N LIKAJIA OHEHUBAHUA PE3YJbBTATOB TECTUPOBAHUSA

Ne | Kpumepuu ouenusa- | Konu- HlIkana oyenok
n/n HUA uecmeo Ouenka
oannos

1. 90-100% mpaBUITHHBIX 9-10 | OtnuyHO (BBICOKHU YPOBEHb JOCTHKCHHSI Pe-
OTBETOB 3yJBTaTOB OOyUYEHUS)

2. 80-89%npaBriIbHBIX 7-8 .
OTBETOR X0opo1Io (I0CTaTOYHbII YPOBEHb JOCTUKCHHUS

3. 70-79% npaBUIIbHBIX 5.6 | PCIYIPTATOB 00yuerms)
OTBETOB

4, 60-69% npaBUIBHBIX 3-4 | YIOBNETBOPUTENHHO (MPUEMIIEMBIN YPOBEHb
OTBETOB JOCTHKEHHSI pE3YyJIbTaTOB OOYyUEHHS)

5. 50-59% mpaBUIBLHBIX 1-2
OTBETOB

6. menee 50% mpaBuIib- 0 HeynoBnerBopurenbHo (HEAOCTATOYHBIN ypo-
HBIX OTBETOB BEHb JOCTH)KEHHUSI PE3YJIbTaTOB 00YUECHMUS])

B) KPUTEPUU U HIKAJIA OHEHUBAHUA PE3YJIbBTATOB PEIHHIEHUA 3A-

JAY
No Kpumepuu oyenueanusn Hlkana oyenok
n/n Konuue- Ouenka
cmeo
oannos

1. [TonHoe BepHOE pemieHue. B nornueckom paccykaeHUU 9-10 OTnan4HO
U pEIICHNN HEeTOIMOOK, 3ajjaua peuieHa paloHaIbHbIM (BBICOKUH
criocobom. [lomyden mpaBwibHBIA OTBET. SICHO omucaH YPOBEHbB J10-
croco0 pereHus. CTHIKEHUS

pE3yNIbTaTOB
00yueHust)

2. BepHoe penienue, HO UMEIOTCS HEOOJIbIINE HEAOUYETHI, B 7-8
[IEJIOM HE BIIMSIONIME Ha pEIIeHHe, TaKue Kak HeOOJb-

LIME JIOTHYECKHE MPOMYCKH, HE CBA3AHHBIC C OCHOBHOI Xoporo
uzaeeil pemienus. Pemienne odopMiIeHO HE BIOJIHE ak- (zocTaToH-
KypaTHO, HO 3TO HE MEIIaeT NOHUMAaHUIO PEIICHUSI. .

3. Peuienue B 1esioM BepHoe. B nornueckom paccyxaeHuu 5-6 B:;LH;CIECT);I_
U PEIICHUHU HET CYIIECTBEHHBIX OMIMOOK, HO 3ajada pe- JKCHI pe-
[I€Ha HEONTUMAJIbHBIM CIIOCOOOM WJIM JAOMYIIEHO He 00- 3y /IbTATOR
jee IBYX HE3HAYuTeNbHbIX OmHKOOK. B pabore nmpucyt- oGyuecHIs)
CTBYIOT apudmeTuyeckas oOImMOKa, MEXaHWYeCKas v
omuOKa WM OMUCKAa TPU TEPENUCHIBAHUH BBIKIIAOK
WJIN OTBETA, HE NCKA3UBIIINE COACpKAHUE OTBETA.

4. B nornyeckoM pacCyJ€HUU U PEIICHHWH HET OIIMOOK, 3-4 Y noBneTBo-




omunOku. PaboTa BHIMOJIHEHA HE CAMOCTOATEIBHO.

HO JIOMyIIIeHa CYIIECTBEHHAs OIMMOKAa B MaTeMaTHhye- PUTEIBHO
ckux pacyerax. [Ipu OOBSICHEHUM CIOKHOTO SIBJICHUS (mpuemJe-
yKa3aHbl HE BCE CYIIECTBEHHBIE (PAKTOPHI. MBI ypo-
BEHb JIOCTH-
KEHUS pe-
3yJIbTaTOB
00yueHus)
5. | Umerorcs cymiecTBEeHHBbIE OMIMOKH B JIOTHUYECKOM pac- 2-3
CYXKJICHUU U B penieHuu. PaccunTanHoe 3HaUeHUE UCKO- Hevy 1oBte-
MOU BEJIMUMHBI HCKAXaET coepkaHne oreeTa. Jlokaza- TBO};HTGHB_
Hbl BCIIOMOTATEIbHBIE YTBEPXKICHHUS, MOMOTAIOIINE B Ho (e 10~
pelIeHUHN 3a7auH. .
CTATOYHBIN
6. PaccMoTpeHbl OTNieNbHBIE Cy4Yau MPU OTCYTCTBUU pe- 1
mieHusi. OTCYTCTBYET OKOHYATEIbHBIA YUCIEHHBIN OTBET YPOBCHb 210~
(ecnu OH mpexycMOTpeH B 3anaye). [IpaBuiibHBINA OTBET CTHRCHHA
yrajiad, a BBICTPOEHHOE I0J] HEro peiieHue 0e30CHOBa- pe3yIbTaTon
00yueHust)
TEJIBHO.
7. Pelienrie HEBEpHOE WJIM OTCYTCTBYET. 0
I') KPUTEPUU U HIKAJIA OHEHUBAHUSA JTOMAIIHET'O 3AJJAHUSA
No Kpumepuu ouenusanusn Ilkana oyenok
n/n Konuue- Ouenka
cmeo
oannos
1. Pabota BhimonHeHa noiHocThio. Her ommbok B jorude- «OTI4HO»
CKUX pacCyXJeHuAX. BO3MOXHO HaMune OJHOW HETOYHO- (BBICOKHUIA
CTH WJIM OTMCKH, HE SBISIOUIMXCA CICACTBHEM HE3HAHHSA | o o | YPOBEHB J0-
WM HEMOHMMaHus ydyeOHoro marepuana. OOydaroniuiics CTHUKEHUS
MOKa3aJl TOJIHBIA 00beM 3HAaHUM, YMEHUH B OCBOCHUU pe3yJIbTaTOB
MPOMACHHBIX TEM U MPUMEHEHHUE UX Ha MPAKTHUKE. 00y4eHus )
2. PabGora BbITIONTHEHA TOJIHOCTBIO, HO OOOCHOBAHWU IIIAaroB «Xopo1ioy»
pemieHuss HegoctarodHo. JlomymieHa ojHa oOIMOKa WA (mocratou-
JIBa-TPU HEJOYETA. HBIN ypO-
6-9 BE€Hb JIOCTHU-
KEHUS pe-
3yJbTaTOB
o0y4eHMs1)
3. Jonyiiensl 6oJsiee OAHOW OmMOKM WU Oojiee JABYX-Tpex «Y nose-
HEJ0YETOB. TBOPHUTEIIb-
HOY» (TIpUEM-
3-6 JIEMBIN ypO-
) BEHb JIOCTH-
KEHUS pe-
3yJbTaTOB
oOy4eHms)
4, PabGoTa BpIONHEHa HE MOJHOCTHIO. JlomymieHbsl TpyoObIe 1-3 «Heynosie-

TBOPUTETIb-




HO» (HEO-
CTaTOYHBIN
YpPOBEHb J10-
CTHOKEHUS
pE3yNbTaTOB
00yueHus )
5. Pabota He crana 0
) KPUTEPUU U LIIKAJIA ONEHUBAHUS KOHTPOJIBHBIX PABOT
No Kpumepuu ouyenusanusn Ilkana oyenok
n/n Konuuecmeo Ouenka
oannos
1. WckimountenbHble 3HaHUA, a0OCOJIOTHOE IIO- 28-30 OTnr4HO (BBICOKHIA
HUMaHHE CyTH BONPOCOB, O€3yKOPHU3HEHHOE YPOBEHb JIOCTHXE-
3HaHHE OCHOBHBIX MOHATHM U MOJOKEHUH, JI0- HUS PE3YJIbTaTOB
TMYECKU U JIEKCMYECKH TPaMOTHO H3JI0KEH- oOy4eHMs)
HBbIE, COJIep)KaTeNIbHbIE, apryMEHTHUPOBAHHbBIC
Y UCYEPIIBIBAIOIINE OTBETHI.
2. ['myOokue 3HaHHWS Marepuana, OTIMYHOE IO- 25-27
HHUMAaHHUE CYTH BOMPOCOB, TBEPJOE 3HAHUE OC-
HOBHBIX TTOHATUH U MOJOXKEHUM MO BOIIPOCAM,
CTPYKTYPHPOBAHHEIE, MOCJIeTIOBATEIbHBIC,
TIOJTHBIE, IPABMIIHHBIEC OTBETHI.
3. ['myOokue 3HaHUS MaTepuaia, TPaBUIHLHOE 22-24
MOHUMaHUE CYTH BONPOCOB, 3HAHWE OCHOB-
HBIX MOHATUN U TMOJIOKEHUH 110 BOIIPOCAM, CO-
JiepKaTeNbHbIE, TIOJHbIE M KOHKPETHBIE OTBET
Ha Bompochl. Hamnume HecyliecTBEHHBIX HIIN
TEXHUYECKUX OITHMOOK.
4. TBepable, TOCTATOYHO TMOJIHbIE 3HAHUS, XOPO- 19-21
1ee MOHUMAaHNUE CYTH BOIIPOCOB, TIPABHIIbHBIC
OTBETHI Ha BOIPOCHI, MUHUMAJIbHOE KOJIHYEC-
CTBO HETOYHOCTEH, HEOpE)kHOE 0hopMIIeHHUE.
S. TBepaple, HO HEAOCTATOYHO IOJHBIE 3HAHMS, 16-17 Xopo1io (JocTaToy-
M0 CyTH BEpHOE MOHMMAaHUE BOIPOCOB, B IIe- HBI YPOBEHB J0-
JIOM TIpaBUJILHBIE OTBETHI HA BOMPOCHI, HAJIH- CTHKEHUS Pe3yJIbTa-
qye HETOYHOCTEH, HeOpekHOe 0(hopMIICHHE. TOB O0yUYCHHS)
6. OOmme 3HaHUSA, OOJBIIOTO YKCIA HETOYHO- 13-15
CTel, HeOPEKHOE HEOCTATOYHOE MOHUMAaHUE
CYyTH BOIIPOCOB, HAIMUKE O(hopMIICHHUE.
1. OTHOCUTECIBHBIC 3HAHWS, HAJMYME OIIHUOOK, 10-12 Y 10BJIETBOPUTEIIBHO
HeOpexHOE 0OPOPMIICHHE. (mpuemaeMbIit ypo-
8. MOBEPXHOCTHBIE 3HAHUS, HAIWYUE TIpPyObIX 7-9 BEHb JOCTHKCHUS
OIIMOOK, OTCYTCTBUE JIOTMKU HM3JI0KEHUS Ma- pe3yabTaToB 00yUe-
Tepuaa. HUSA)
Q. Henmonumanue cytu, OOJBIIIOE KOJUYECTBO 4-6 HeynonerBopu-

rpyObIX OHIMOOK, OTCYTCTBUE JIOTUKH M3J10-

TeJIbHO (HeJ0CTa-




YKEHUSI MaTepuaa.

TOYHBIN YPOBEHb

10. He naH oTBeT Ha MOCTABJICHHBIE BOMPOCHI. 1-3 JTOCTUXKEHUS pe-
11. | OrcyTrcTBHE OTBETA, AaH OTBET Ha APYTrUe BO- 0 3yJIbTaTOB O0yUe-
MPOCHI, CIIMChIBAHWE B XOJI€ BBITIOJHEHUS pa- HUSA)
00ThI, HAIMYKME HA pabodyeM MecCTe TeXHHU4e-
CKUX CPEJICTB, B TOM YHCIIE TenedoHa.
E) KPUTEPUU U HIKAJIA OHEHUBAHUSA HA DK3AMEHE
Ne Kpumepuu oyenusanusn HlIkana oyenok
n/n Konuue- Ouenka
cmeo6annos

1. | JlaH mOJHBIN, B JJOTHYECKOM IMOCIIEI0BATEILHOCTH 24-30 OTau4HO
Pa3BEpHYTHIN OTBET Ha MOCTABJICHHBIN BOIIPOC, TE (BBICOKHIA
oOy4Jaronuiicss MpoJIeMOHCTPUPOBAJ 3HAHUE y4eO- YPOBEHb J10-
HOTO TNpEeAMETa B IMOJHOM o0beMe y4eOHOHl mpo- CTHIKEHUS pe-
IpaMMBbl, IOCTATOYHO IIyOOKO OCMBICIMBAET JUC- 3yJbTaTOB
LUIUIMHY, CAMOCTOSITEJIbBHO M MCYEPIBIBAIOIIE OT- oOyueHus)
BEYAeT Ha JOIOJIHUTENIbHBIE BOIPOCHI, HPUBOIUT
COOCTBEHHBIE TpUMEpPHl MO MpoOJEeMaTHKE IIO-
CTaBJIEHHOTO BONPOCA, PEMIMJ MPEAJIOKEHHbIE
MIpaKTUYECKHE 3aJaHusI 0€3 OTMOO0K

2. | laH pa3BepHYTBIi OTBET Ha MOCTABIEHHBIH Bo- | 17-23 Xopowo (10-
poc, rae 00yyaroluics IeMOHCTPUPYET 3HAHUS, CTaTOYHBIN
NpUOOpPETEHHBIE HAa 3aHATHUSX, & TAKXKE MOJy4YEeH- YPOBEHb J10-
HbIE€ MOCPEICTBOM U3yUEHHUsl 00s13aTeNbHBIX y4yeo- CTH)KEHUS pe-
HBIX MaTepuajioB MO Kypcy, JaeT apryMeHTHpO- 3yJbTATOB
BaHHBIE OTBETHI, NMPUBOAUT MPUMEPHI, B OTBETE oOyueHus)
OPUCYTCTBYET CBOOOJHOE BIIaJIEHUE MOHOJOTHYE-
CKOIl peublo, JJOTUYHOCTh U IOCIJIEJOBATEIbHOCTD
orBeTa. OJHAKO JIOITyCKAETCs HETOYHOCTh B OTBE-
Te. Pemnn mnpeiokeHHble NpakTUYECKUE 3aja-
HUSl ¢ HEOOJIBIIUMU HETOYHOCTSIMHU.

3. | dan oTBer, cBujeTenscTBylomuii B ocHopHoM o | 10-16 VY noBneTBo-
3HAHUM TMPOLIECCOB M3y4aeMOW y4yeOHOro mpeame- PHUTEIBHO
Ta, OTIMYAIOIIMKCA HEAOCTaTOYHOW TIIyOWHOH u (mpuemieMslii
MOJIHOTOM PACKPBITUS TEMBI, 3HAHUEM OCHOBHBIX YpOBEHB JI0-
BOIIPOCOB  TEOpHUH, cCJIab0 CcHOPMUPOBAHHBIMU CTUKEHHUS pe-
HaBbIKaMH aHaJIM3a SIBJICHMM, IIPOLIECCOB, HEAOCTA- 3yJbTaTOB
TOYHBIM yMEHHEM JaBaTh apryMEHTHPOBAHHBIC oOyueHus)
OTBETHl M MPHUBOAUTH MPHUMEPHI, HEIOCTATOYHO
CBOOOJHBIM BIIAJICHUEM MOHOJIOTMUYECKON peyblo,
JIOTUYHOCTBIO M TIOCJTIEI0BAaTEIbHOCTHIO OTBETA.
JlommyckaeTcsi HECKOJIBKO OLIMOOK B COJEP KaHHUU
OTBETA M PEIICHUH MPAKTUIECKUX 3aJaHHH.

4. | Jlan OTBET, KOTOPBIA COAEPKHUT PAI CEPbE3HBIX 0-9 Heynosine-
HETOYHOCTEH, OOHapy>KMBAIOUIMI HE3HAHUE MPO- TBOPUTEIILHO
I[ECCOB M3y4aeMoM MpeaMeTHONW 00JIacTH, OTJINYa- (HegocTaTou-




IOIIMKCA HErNyOOKHUM pPacKpbITHEM TEMBI, He-
3HaHHEM OCHOBHBIX BOIIPOCOB TEOPHUH, HeCPOp-
MUPOBaHHBIMM HAaBBIKAMU AHAJINA3a SIBICHUH, IIPO-
LIECCOB, HEYMEHHMEM J1aBaThb apryMEHTHUPOBAHHBIE
OTBETHI, CJIA0BIM BJIaJICHUEM MOHOJOTHYECKON pe-
Ybl0, OTCYTCTBUEM JIOTUYHOCTH W MOCIEIOBATENb-
HOCTH. BpIBOIBI NOBEpXHOCTHBI. PemeHne mnpak-
TAYECKHUX 3aJaHUi HE BBINOJHEHO, T.€. 00yd4aro-
LIUICSA HE COCOOEH OTBETUTh HA BOIPOCHI JAXKE
IIPU TOIIOJIHUTENBHBIX HABOJAIIMX BONPOCAX IIpPe-
ITOJABATEIS.

HBII YPOBEHb

JOCTHKEHHUS

pe3ynbTaToOB
00yueHus )

2.3.KpuTepuu 1 mIKaJIa OLEHUBAHUS Pe3yJIbTATOB 00y4eHUs1 y4eOHOIo nmpeamera

IPpHA 3K3aMECHE

IIpu sx3amene:

No Kpumepuu oyenusanusn Ilkana oyenox
n/n Cymma oan- Ouenka
J108 yueOH020
npeomema

1. |OO6yuaromuiica rayO0OKO W MPOYHO YCBOWI Ipo-| 85 u Bl OTnu4HO (BBI-
IrpaMMHBIA MaTepuai, HCUepIbIBAIOIIe, IMOCie- COKHI YPOBEHb
JIOBATEJIbHO, YETKO W JIOTUYECKH CTPONHO €ro JOCTUKEHUS pe-
U3JlaraeT, yMEeT TECHO YBS3bIBATH TEOPUIO C 3yJIbTaTOB 00Y-
IPAKTUKOM, CBOOOJIHO CIIPABJISIETCS C 3a/1auyaMu, YeHUS)
BOIIPOCAaMU M JIPYTMMHU BHUJAMH TPUMEHEHUS
3HAHWH, MPUYEM HE 3aTPYIHSICTCS C OTBETOM MPH
BHUJIOM3MCHCHHUH 3a/IaHHI, WCIIOB3YEeT B OTBETE
MaTepuan pasIuIHOW JUTEPATyphl, TPABHIBHO
000CHOBBIBAET MPUHATOE HECTAHJIAPTHOE peIlle-

HUE, BIIAJeET Pa3HOCTOPOHHUMH HaBBIKAMHU U
MpUEMaMH BBITIOJTHEHUS TIPAKTUYECKUX 3a/1a4 110
y4eOHOMY MPEIMETY.

2. |OOyuaromuiics TBEpPAO 3HAET Marepuai, Tpa- 75-84 Xoporo (10-
MOTHO W TIO CYIIIECTBY M3JIaraeT e€ro, He JOIMycC- CTaTOYHBIN ypo-
Kasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BEHb
BOIIPOC, MPABWJIBHO MPUMEHSET TEOPETHUECCKUE JIOCTHKEHUSI pe-
MOJIOKEHUS TIPU PEIICHUH MPAKTUIECKUX BOTIPO- 3yJIbTaTOB 00Y-
COB M 3aJ1a4, BjaJieeT HeOOXOAUMBIMHU HABBLIKAMU YEHHS)

U TIpUeMaMU WX BBITIOJIHCHUS, a TaK K& UMeEeT
JIOCTATOYHO TOJHOE MPEACTaBICHUE O 3HAYUMO-
CTH 3HAaHUU Yy4eOHOTO MpeIMEeTa.

3. OOGyuarontuiicst UMeeT 3HaHUS TOJIbKO 51-74 VY noBneTBopu-
OCHOBHOTO MaTepHajia, HO HE YCBOWJI €r0 JIeTa- TEJBHO (TIpUEM-
JIEW, JOMYCKAaeT TOYHOCTH, HEJNOCTATOYHO IIpa- JIEMBIN YPOBEHb
BWIbHBIE (POPMYIUPOBKH, HAPYIIEHUS JIOTHYE- JOCTKEHUS pe-
CKOHM TIOCJIETIOBATEIHLHOCTH B HW3JIOKEHUH TIPO- 3yJbTaTOB 00Y-
IrPaMMHOTO MaTepuasa, UCIBITHIBACT CI0XHOCTU YCHUS)




MPU BBHITIOJTHEHUW TPaKTUYECKuX paboT u 3a-
TPYAHSAETCSl CBA3ATh TEOPUIO BOIPOCA C MPAKTU-
KOU.

OOyyvaromumiics He 3HAaeT 3HAYUTEIBHOW YacTH
IPOrpaMMHOTO MaTepuiia, HEYBEPEHHO OTBEYa-
€T, JOMYyCKaeT CEpbE3HbIC OIMOKH, HE HMEET
MPEACTABICHAA 10 METOAMKE BBITIOJTHEHUS
MIPAKTUYECKONH PabOThI, HE MOXET IMPOJIOJIKUTH
oOydeHne 0Oe3 TOTOJHUTEIBHBIX 3aHSATHH JTaH-
HOMY Y4€OHOMY IIPEIMETY.

Menee 51

Heynosnerso-
PHUTEIIBHO
(HemocTaTou-
HBII YPOBEHb
JIOCTYKCHUS
pe3yJIbTaTOB
o0ydeHM)




I11. THITIOBBIE KOHTPOJIBHBIE 3A/TAHUSA NJIN UHBIE MATEPUAJIBI, HE-
OBXOJAMMBIE JIUIA OHEHKHW OCHOBHBIX BUIOB AEATEJIBHOCTH, XA-
PAKTEPU3YIOIUX STAIIBI JOCTUKEHHUA PE3YJIBTATOB OBYYEHUS B
MPOLIECCE OCBOEHUS OBPA3OBATEJIbHOM ITPOI'PAMMBI

3.1.TunoBble KOHTPOJIbHBbIC 3aJaHMUS JJIS TEKYIIEro KOHTPOJIS yCIeBaAeMOCTH 00y-
YAIHUXCS
BxoaHasi KOHTpoJILHAsI padoTa
| BapnanTt

Yacte |
1. Kakoe 13 JaHHBIX YHCENl HE BXOJUT B 00J1aCTh OMPEACIICHHUS BhIpOXKEHU 4 —x ?

1) - 6; 2) 0; 3) 4; 4) 8.

x> -3y =-9

2. Pemmure cucremy ypaBHEHUI {
X+y=3

1) (0;3); 2) (0;-3); 3) (0;3), (-3;6); 4) (3;0), (6;-3).

a 1
3. Uemy paBHO 3HAYEHHE BBIPAKECHHUS — IpHa=="
a 3

1 1
1)-9; 2) - =; =; 4) 9.
)-% -3 Iy A9
¥
4. I'paduk kakoit u3 GyHKIMN H300paxeH Ha pUCYHKE? \ 1 /
1) y=x*-2; 2) y=—x"+2; =2\ ol T2 %
3) y=x"-4; 4) y=—x"+4. \/
5. Pemnre HepaBeHCTBO: 3(1—x)—(2—x) <5 )
1) x>-2; 2) x<-2; 3) x=<2; 4) x>2.
Yacrs |1
x2—y?  2xy

1. Yopocrture BripakeHHe: : n
2x  xy—y

2. Pemnre 3amauy:
Karep npoiren no teueHuro peku 3a 4 4 Takoe ke pacCTOSHHUE, KAKOE OH MPOXOJNT 3a 7 4
npotuB TeueHusi. CoOcTBeHHas: ckopocTh Katepa 30 km/4. OnpenennuTe CKOPOCTh TEUECHUS
pPEKH.

Yacrs 111

1. Pemute ypaBHeHuUe: (x+2)* +5(x+2)*> —36=0.



Il BapuanT

Yacrs |

1. Kakoe 13 JaHHBIX YHCENl HE BXOJIUT B 00J1aCTh OMPEICIICHHS BhIpaXKEHUS x+27?
1) 2; 2) 0; 3) -4, 4) -2.

2 _
2. Pemure cucTeMy ypaBHEHHM {X - 3y3— o
X—y=
1) (0:3); 2) (0;-3); 3) (0;-3), (3;0); 4) (-3:0), (0:3).
a’® 1
3. Uemy paBHO 3HaYEHUE BHIPAKEHUS ——— TIPH a=3 ?
-4 2-% 3L a4 a4 o
T I
4. I'pacduk xaKoit U3 PyHKIMA U300pakeH Ha PUCYHKE? \
1) y=x*-2; 2) y=—x"+2;

3) y=x"+4; 4) y=-x*+4. 7 o] Y x

5. Pemnure HEPAaBEHCTBO:
6—-3x<19—-(x—-7)

1) x>-10; 2) x<-10; 3) x=<-3; 4) x> -3.
Yacrs 1|
a 2 62 a
1. Yopocrture BelpakeHue: — 5 -
a as+e

2. Pemure 3amaqy:

Paccrostnue mexny I1ByMs IpUCTaHsIMU 1o peke 12 kM. 3a 7 4 JioAKa nporuibuia OT OJTHOU
IPUCTAaHM J0 JIPYroil U BepHynach oOpaTHO. M3BeCTHO, 4TO COOCTBEHHAs] CKOPOCTh JIOJKU
5 km/4. Haiiure cKOpoCcTh TeUEHUS PEKHU.

Yacre 11

1. Peminre ypaBHeHue: (x—5)* —3(x—5)*-4=0.

Kurouu st npoBepku 3agaHuil

Ne 1 2 3 4 5 6 7 8
1 BapuaHT 4 1 4 3 1 2(xty) |14 -4; 0
2 BapuaHT 3 2 4 4 1 (a-B)/aB | 18 -7, 3
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Tema 1. PazBurHe nNoHATHSA 0 YHCJIE

Tema 1. llesable u panuoHaJbHbIE YK cIa. [JelicTBUTE/IbHBIE YHCJIA.

3ananue 1.IlepeyeHs BONPOCOB 1O TeMe VISl YCTHOTO 00CYKIACHUSA
[{enbie 1 palMOHAIBHBIE YHCIIA.

JlencTBUTENBHBIC YHUCIIA.

[TpubnuxeHHbIC BHIYUCICHUS.

KowmrutekcHbie uncna.

3aganue 2. Pemnmrenue 3amau.

1. BeInosmHeHne AEUCTBUN C UEIBIMU U PALIMOHATIBHBIMU YU CIIAMM)

Nel. 3amucaTe B BUC N€CATUYHON APOOH:

1) 2) 3) 4) 8/11

No2. BeINOJHUTE ACHCTBHS U 3alKcaTh PE3yabTaT B BUAC JACCATUYHON ApOOH:

1) ; 2) ; 3) ; 4) 8/13- 2/3

Ne3. 3amucaTh B BUjie OOBIKHOBEHHOM APOOH OCCKOHEUHYIO JICCATUIHYIO JPOOb:
1) 0,(6); 2) 0,1(2); 3)-3,(27); 4)1,(55); 5) -0,(8).

OOpas3er BeIOTHEHMS 3aManus: -2,3(82)
Pemenne:

X =-2,3(82) =-2,3828282...

10x =-23,828282...

1000x = -2382,8282...

1000x — 10x =-2382,8282...—(23,828282...)
990x = — 2359

Otgert: -2379/990

Ne4. Burunciaurs:

1) (20,88 : 18 + 45:0,36) : (19,59 + 11,95);
2)

No5 . BeIUnciuTe:

a)

0)

2. Pemenne ynpaXHEHUN ¢ JEHCTBUTEIbHBIMU YU CIAMI»
[Tpumep 1. Cokpatuts ApoOE.

Pewenue:

B cooTBeTCTBMM C OCHOBHBIM CBOMCTBOM JIPOOH.

Orger:

[Tpumep 2. Beruucnure.
Pemenne:
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Ortser: 2,8.

[Tpumep 3. BinaxxHOCTh CyXxOil IEMEHTHOM cMecH Ha ckiiafe coctasisieT 18%. Bo Bpems
MEePEBO3KU M3-3a JI0KIeH BIIAXKHOCTh CMecH ToBbIcuiack Ha 2%. Halinure maccy npuBe-
3€HHOM CMecH, eCliv cO CKJana o110 oTnpaniaeHo 400 Kr.

Pemnienue:

400 - 0,18 =72 (xr) - Macca Bjaru B IIEMEHTE Ha CKJIaJIe;

400 — 72 = 328 (kr) - Macca riemeHTa 0e3 Biaru (Cyxoro);

328 - 100 : 80 =410 (xr) - Macca mpuBE3EHHON CMECH CO CKJIaJa.
Otgert: 410 xr.

[Tpumep 4. Beraucnure |-9,6|+|-7,4|-2.
Pewenue:

Ha ocHoBanuu onpeneneHuss Moays
|-9,6|+|-7,4]-2=9,6 + 7,4 -2 =15.
Otser: 15.

[Ipumep 5. Haiitu X, ecnu.

Pemenue:
;225:(-05)=-225:5=-45;15-x=-45;x=-45:15=-3.

Otser: — 3.

[IpakTHueckue 3a1aHus:

Nel. BeimoanuTe 1eHCTBUSA:
1)(2,125-0,32-1,93): 2,5-0,5.
2) 6,75 -6,75 - (0,45 -6,72 : 6,4).

9) .
10) .

No2.Beruncnutb 15% ot 84.

Ne3.Haiitn yucno, eciiu 8% ero pasHsbI 24.

No4 Ha ckonbKO MPOLEHTOB YMEHBIIUTCS MPOU3BEICHUE ABYX YHCEIN, €CJIA OJHO U3 HUX
yMEHbIINUTH Ha 25%, a apyroe — Ha 50%?

Ne5.Jlepkarenn AMCKOHTHOW KAapThl KHWYKHOIO Mara3uHa MOJIy4aroT IIPHU MOKYNKE CKUI-
Ky 5%. Kuura crout 200 pyGnaeit. Ckojibko pyOJiei 3aruiaTuT JaepxKaTeab TUCKOHTHON
KapThl 3a 3Ty KHUTY? 8.Bcenta0pe 1kr ciauB cromn 60py0. B okTsa06pe cimBbl Oog0poxkKa-
mu Ha 25%. Ckoiibko pyOmeit cToust 1Kr CIIMB MOCHE MOJ0POKaHUS B OKTSOpe?
No6.Ckoi1bKO TIPOLIEHTOB cocTaBisieT SKr oT 40kr?
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Ne7. Ilnan Beimycka getaneit 60 mTykK, a U3roTOBIEHO 45. BpiuncanuTe NpoOUEHT BBINOJI-
HEHHUS TUIaHa.

Ne8.Kombaiin yOpan B mepBwiii aeHb 5/12 mosist, a Ha apyroi aeHs 21ra. Kakosa miio-
majab moJjs?

Ne9.IlpencraBbTe B BUIe OECKOHEUHOU JECATUIHOU Ipodu 5/9

OTBeTHI:

Nel.

1)-1; 2)10,8; 3)4,05; 4)-2,7;, 5-15; 6); 7); 8 -04;

9)-2; 10)-24;

No2. 12.,6;

Ne3. 300;

Ned. 62,5%.

Nes.

Ne6. 12,5%

Ne7.75%

Ne8. 36ra

Ne9. (0,555...) =0(5)

[IpakTnueckoe 3ananue: Pemenue ynpaxxHeHni Ha NPUOINKEHHbIE BBIYUCIICHUS.
[IpumeHuB npaBuia AJis BHIIOJHEHUS AEUCTBUN 0€3 TOUHOTO yyeTa NOTPEIIHOCTEN, Bbl-
IIOJIHUTE IEUCTBHUS.

Nel. Haiitu cymMmMy | pa3HOCTB , €CIH:

a) 0) ; ;

B) ; ; I);

Ne2. HaiTu mpousBeicHUE U 4aCTHOE , €CIIU

a) ; ; 0) ;

B) ; r) ;

Ne3. Haiinute 3HaueHue BbIpaXeHUs Uil ; . IS BBIYHMCIIEHUS] pEKOMEHIYETCS MOJIb-

30BaThCs KAJTbKYJISTOPOM.
No4. Beruncnute, otBeT okpyriute 10 0,001.
1 BapuanT 2 BapuaHT

a)

a)

0)

3aganue 3. Borpochl /151 MOBTOpEeHMSI
1. Kakue ymncna Ha3bIBatoTCs HaTypaidbHbIMHU? Kakoe 0003HaueHWE BBEICHO JJII MHO-
KECTBa HATYPAJIbHBIX YUCEN?
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2. Kakue uncna BXOAST B MHOXKECTBO IenbIx uncen? Kakoe o003HaueHNE TPUHSATO IS
3TOr0 MHO€ECTBA?

3. Kakoe MHOXXeCTBO Ha3bIBA€TCS MHOMKECTBOM PAIMOHAIBHBIX YHMCENl U KaK 3TO MHO-
&KECTBO 0003HayaeTcs?

[lepeuriciure OCHOBHBIE 3aKOHBI IEHCTBUN HaJl pallMOHATLHBIMU YUCIIAMHU.

Kaxkue 0ObIkHOBEHHBIE APOOH 00paIaroTcs B KOHEUHBIE IECATUYHBIC?

Kakue 0ObIKHOBEHHBIE APOOH BBIPAKAIOTCSA TOJIBKO MPUOIMKEHHBIMU JECATUYHBIMU?
Kaxue necsituunbie qpoOu Ha3bIBalOTCS OECKOHEUHBIMU TIEPUOUYECKUMU?

Yrto Ha3bIBaETCS MEPUOJAOM OECKOHEUHOM MEPUOIUYECKON AECATUUHON Jpoou?
Kakue mepuonnueckue apoO HA3bIBAIOTCS YUCTHIMH W CMEIIAHHBIMHU U KaK COKpa-
IIICHHO OHU 3alUChIBAIOTCS?

10. Kak 3anuchIBarOTCs IMeJble YMCiIa M KOHCUHBIC ACCATUYHBIC IPOOU B BHIC OCCKOHEY-
HBIX [IEPUOIUYECKHUX APOOEit?

11. JIrobast nmu OGeckOHEUHAas] TEPHOAUYECKasl NEeCATHUYHAS NPOOb SIBISETCS pariOHATb-
HBIM YUCJIOM?

12. Kak 00paTuTh YUCTYIO MEPUOINICCKYIO JICCATUIHYIO IPOOb B OOBIKHOBEHHYIO?

13. Kak o0paTuTh CMEIIaHHYIO IEPUOUUYECKYIO IECATUYHYIO APOOh B OOBIKHOBEHHYIO?
14. Kakoe HCKJIIOYEHUE MPEACTABISIET CO00 OECKOHEUHAasl IEPUOUYECKas IeCATUIHas
IpoOb ¢ mepuo oM 9?

15. Kakue ynciia Ha3pIBalOTCA UPPAMOHAIBHBIMUA M KaK 0003HAYaeTCsl MHOXKECTBO UP-
palMOHAIBHBIX YKCeN?

16. Kakue ynciia Ha3pIBAIOTCSA JTCUCTBUTEIBHBIMUA U KaKOe JIJI1 HUX BBEICHO 0003Haue-
HHe?

17. Yto nonumaeTcs o abCOMOTHON BETUYMHOMN ACHUCTBUTEIIBHOTO YKCIia?

18. IToueMy HENB3s AETUTH HA HYJIH?

©CooNORA

3ananue 4. KontposbHas padora no reme «Pa3Burue nNoHATHA 0 YHUCJIE»

1 BAPUAHT
1. 3anummTe YUCa0 B CTAHJAPTHOM BHUJIC:
a)730000000; 6)0,0000025;

8)0,24 *10°; r)75,2%10"

2. [IpeacraBbTe OOBIKHOBEHHYIO IPOOb B BUJIE JECATUYHOM MEPUOTUUECKON TPOOH:
13 35

a) 15" ) 111

3. Beruucnure:

i®+i% +i% 4+ 2% —i%,

4. Haitnure conpspkEHHOE YUCIIO KOMIUIEKCHOMY uuciy: Z= 4 + 5i.

5. O0paTuTe YnucThie NEPUOANUECKUE ACCITUUHbBIE APOOU B OOBIKHOBEHHBIE:

a) 0,(42); ©6) 0,(513).

6. OOpatute cMenIaHHbIe TEPUOIUUECKUE JECATUUHbBIC IPOOU B OOBIKHOBEHHBIE APOOH:

a) 0,027); 6) 0,0(01).

7. Jansel uncna  z;=-1+31, z,= 4 + 5i. Beruncnure:
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a) MOJYJIU YUCEN Z1 U Zy;

0) cyMMy uucen Z; | Zy;

B) PA3HOCTh YHUCEI Z; U Zy;

') IPOU3BEJICHUE YHUCeN Z; U Z».

8. ITocTpoiiTe KOMIUIEKCHBIE YUCIIa B KOOPAUHATHOM MJIOCKOCTH:
Z1= - 1 +3i, Zo= 4 + 5i.

9. HaiinquTe 3HaueHue Apoou:

12,8:0,64+3,05:0,05

8g : 1ﬂ -1
3 9
2 BAPMAHT
1. 3amuIlmuTe YUCIIO B CTaHIapPTHOM BHUIC:
a) 37000000; 6)0,00000052;
B) 0,42*%10™; r)52,7*%10°.
2. [IpencraBbTe OOBIKHOBEHHYIO APOOb B BUJIE AECATUYHON MEPUOANUECKON IpoOu:
3 95

a) 11 ) 333

3. Brruncinure:

2i° +i%° +i%* +i% +i™,

4. Haiinure conpsKEHHOE YMCIIO KOMIUIEKCHOMY YHUCITY:

z=4 -T7i.

5. O6paruTte YUCThIE IEPUOAUYECKUE IECATUYHBIE IPOOU B OOBIKHOBEHHBIE:
a) 0,(72); ©) 0,(918).

6. OOpaTuTe CMEIIaHHbIE IEPUOIUUYECKUE IECATUYHBIE IPpOOU B OOBIKHOBEHHBIE IPOOU:
a) 0,3(6); ©0) 0,11(6).

7. Jauel unciaa Z;= - 3 +5i, 2,= 4 -7i. Beruucaure:

a) MOJYJIM YuCeN Z; U Z; ;

0) cymMy uucen Z; U Z;

B) pPa3HOCTh YUWCEN Z3 U Z;

') IPOU3BEJICHUE YUCeN Z1 U Z».

8. TlocTpoilTe KOMIUIEKCHBIE YHCIIA B KOOPAUHATHOMN TNIOCKOCTH:
2;=-3+5I,2,=4 -7i.

9. Haiinure 3HaueHue Apoou:

203,4:9-(5,39-7,39)

Tema 2. KopHu, creneHu u jorapugpmsl

3aganmue 1.IlepevyeHb BONPOCOB MO TeMe AJIsl YCTHOTO 00CY KACHHSA:
Kopnu HatypanbHOM CTENEHU U3 YUCIa U UX CBOMCTBA.

Crenenu ¢ palMOHAIBHBIMU TOKa3aTeNIIMA M UX CBOICTBA.

Crenenu ¢ NEeNCTBUTEIBLHBIMY MOKA3aTEISIMU U UX CBOWCTBA.

[Tonsitue norapudma uncna. OCHOBHOE JTIOTapU(HMHUIECKOE TOXKIECTBO.
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[IpaBuna neiictBuii ¢ morapupmamu. [lepexom Kk HOBOMY OCHOBaHUIO. JlecaTudHble U
HaTypabHBIC JIOTApU(MBI.

[IpeoOpazoBaHue palMOHAIbHBIX U UPPAIMOHAIBHBIX BBIPAXKEHUH.

[IpeoOpa3zoBaHue CTENEHHBIX U MOKA3ATEIbHBIX BBIPAKEHUU.

[IpeoOpazoBanue norapupMUUECKUX BHIPAKEHUM.

3ananme 2. KapTouku ¢ 3ajaHUSIMU:

Kaprouka 1.

Haitnure norapudm uncia 8 mo ocuosanwmio 2: (1og, 8)U ;
Haiinure norapudm yucia 1/27 mo ocnosanwuto 3: (logs 1/27);
Haiinure norapudm gucia 81 mo ocHoBanuio 3: logsz 81 ;
Hatigure umcio x: logs x = —1;

Haiigure yucno x: Iog\/5 x =0;

abrwdE

Kaprouka 2.

1. Haiinure 3HaueHue Beipaskenus: 109, 16 + log, 2;

2. Haiinure 3HaueHue Beipaxenus: 10g;, 36 + 10g;, 4;

3. Haiigure 3Hauenue Beipaxkenus: 10g; 27/aP, eciu logs a= 0,5;
. 2log 3

4. Hatinure 3HaueHUE BhIpaKeHUsI: 4 g4 X

3ananue 3. Pemienne npumepos
1. Beruucanrp

a)lg5+1g2=1g[5*2]=1g10= 1

logz5 —log=2 = lcrgg% =1

2. IlponorapudmupoBaTh MO0 OCHOBAHUIO 3 BhIpAKEHHE:
9a’ Vb (a,b = 0)
log,(9a” Vb)

3.Boeranciuts norapudm 11251125 no ocnosanuto 55: 10g5(1125)
4. Beraucnuts orapudm 44 no ocHoBanuio 6464: 1og64(4)

3ananue 3. KonrposbHasi padora o remMe: KOPHH, CTENICHU U JI0rapu(pMbI
Bapuanr 1

Yactp A

1. Haiigure 3Ha4YE€HUE YUCIOBOTO BBIPAKECHUS:

a) Y16 -0,0001;
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6) °|—;

0,25’
1
B) 9%2;
F) 3log3 8;
1,
I[) 10g3 ;1
e) log 5 8.
2. HpeI[CTaBBTG CTCIICHD C I[pO6HI>IM IMOKa3aTCJICM B BUAC KOPH::
2

a) 53,

3. YpocTure BBIpaKECHHUE:

1 1
(a—lb—l)_i(a—Sb—7)Z.

3 ’
(a=1b3)4

Yactr B
1. Beruucinure:
1
a) Elog3 64—2logz 2,
5 2 7§

6)9 2+10-(4°)°-(0,25) 2 -9 2.27-3°°
B) V6 — 2v17 - V6 + 2V17

2. prOCTI/ITe BBIPpaKCHUC:
3 3
2-b2 -b 11

a) a1 1 - a1 1 + 2a2b2
az+bz a+azbz+b

logs 2

Bapuant 2
Yacts A
1. HalimuTe 3HaY€HNE YMCIOBOIO BBIPAXKCHMSL:

a) /0,00032 - 243;
6) 4 16 ,

0,0625’

2
B) (0,064)3;
r) 1208122;
1,
1) logs —
¢) log 5 81.
2. IIpencraBbTe cTEneHb ¢ APOOHBIM MMOKA3ATEIIEM B BUIC KOPHS:
4

a) 73;
3. YIOpoCTUTH BBIpaKEHUE:
(ab_z)_%.

51
(a='b?)z

Yactr B
1. Beruuciure:
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) loge 124+210gg 2 .
gloge 27+4logg 2’
3 1

6)9 2 —(6°)-3+(0,0) 2 -9-37 -27‘5;
B) V6 + 2V5 - V6 — 2V5;

2. YIIpOCTUTE BBIPAKECHUE:
1 1 1

a) aﬂzbz - ;ﬁ Tt bz T
az az—-bz  a-azb2
Tema 3. IIpsimMble U IVIOCKOCTH B IPOCTPAHCTBE
3ananue 1.IlepeueHs BOpocoB o TeMe AJIsi YCTHOTO OOCYKIACHHUS
[IpsiMas Ha MIOCKOCTH U €€ ypaBHeHUs. O0111ee ypaBHEHUE PSIMOA.
YpaBHEHHUE NPSAMOU U INIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B MIPOCTPAHCTBE.
[leprieHIUKYISIPHOCTH B IPOCTPAHCTBE. JIByTpaHHBINA yIOJI.
PaccrosiHEEe OT TOYKM 1O IUIOCKOCTH, OT MPAMOW 1O IUIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSMH, MEKy CKPEILMBAIOIIUMUCS ITPSIMBIMHU.

FGOMeTpI/I‘-IGCKI/IG HpGO6p330BaHI/IH IIpOCTpaHCTBA.

3ananue 2. Pa3dop u pemienue npuMepos
IIpumep Nel
Ha pe6an KK:[? KILI: LIM]. HpI/I3MBI KLMNKILIMIN

A, B, C

Py KN, (puc. 79). IlnockocTtn ABC y KNN;, MMEIOT OOIIYI0 TOUKY A. B coor-
BETCTBHUH C aKCMOMOM 3 OHU UMEIOT 00111y10 npsamyto. [Toctpoum eé.

KKININ’ aTquI/IB! C
. K,N,.

9TU I'PAHU NEPECEKAIOTCS 110 NMPAMOU Orta npsiMas 1 npsmas BC pexar B onnoit
IJIOCKOCTH U HE MapajuienbHbl. [loaToMy OHM nepecekatoTest B HEKOTopou Touke. Hanném

P.

1 BbIOpaHBI TOU-

» IpUUEM MpsiMast, ONpeieIEHHAs TOUKaMHU B 4 C, e napaJiiesibHa peo-

K,L M N, ,

Touxa A MIPUHAJIEKUT TPAHU — TpaHu

€€, IPOJJIUB OTPE3KHU BC y KNy, Y [IOJIYYUM TOUYKY

Touka £’ MIPUHAJIEKUT MIPSAMBIM BC y K\Ny, 3HAYUT, OHA MPUHAJIEKUT KaK IJI0C-
xoctn ABC; tak u mockoctn KK,N;. DTHUM K€ TIIOCKOCTSM MPUHAIIEKUT U TOU-

ka A. 3HAUUT, OpsiMasi, OnpeaeIEéHHass TOUKaMHU Py A, MIPUHAJIEKUT U IUIOCKO-

ABC, U IUTIOCKOCTH KK;N,.
ABC , KK,N

CTH HNupiMu caioBamu,

CTH 1 mepecekaroTcs Mo NpsMou PA.

Teopema 3. Uepe3 npsiMyIo ¥ TOYKY BHE €€ IPOXOAUT ¢AMHCTBEHHAS IJIOCKOCTb.

A

Jloka3zateabcTBO: [IycTh ecTh mpsimast [y rouka % KOTOpast He MPUHAICIKUT TIPS~
moi £ (puc. 80).

Bri6epem Ha npsiMoit l JB€ TOYKHU B 4 C. Touku A, B, C ye nexar na OJIHOM TIpsi-

MOIi, TO’TOMY IO akcioMe 1 yepes HUX POXOAUT HekoTopas miockocTs & (puc. 81).
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[

[Tnockocts 4 B COOTBETCTBUU ¢ aKCHOMOM 2 IPOXOJHUT M YEPE3 IPAMYIO ©» TaK Kak JBE

eé rouxn B u C NpUHAAIEKAT TUTocKocTH L

A/
A o . /
. Puc. 80 Puc. 81

JlonmycTum, 4TO 4epes3 MpsAMYIo [ u TOYKY A IIPOXOIUT €€ OHA IIIIOCKOCTh P Torna

IIITOCKOCTD |3 IMPOXOOUT KaK 4CPC3 TOUKY A , TaK 1 94CPC3 TOUYKHU B u C' HOCKOJIBKy I10
akcuome 1 qcpe3 TPpU pa3IMIHbIC TOUKU IIPOXOAUT CAMHCTBCHHAA IIJIOCKOCTD, TO IJIOC-

[

KOCTb | COBIIAAET ¢ IWIOCKOCThI0 U, 3HaunT, uepes npsamyro © u TOuKy A pre eé npo-
XOJUT €TUHCTBEHHAS TIOCKOCTb.
Teopema 4. Uepe3 1Be nepecekawuyecs NpsiMmbie MPOXOIUT eTMHCTBEHHAS MJI0C-

KOCTb.

D

Joka3aTeabcTBO: [IycTh NMEIOTCS ABE TIEPECEKAIOIIHUECS TPSIMBIE Py y
oO1mast Touka (puc. 82).

e g

q Puc. 82 q Puc. 83

E

OTBCTCTBHH C TeopeMoﬁ 3 qcpe3 IpAMYHO P U TOYKY E IIpOoXoaAUuT CAMHCTBCHHAA IIJIOC-
‘I.lr ":rl"

KocThb * IlmockocTh
D uE PSIMOU q IIPUHAJIEKAT IIIOCKOCTU /-

— HUX

Bri6epem Ha npsmoit q KaKyr0-1100 TOUKY '’ OTJIMYHYIO OT TOUKHU D (puc. 83). B co-

IPOXOJUT U Yepe3 MPSAMYIO 9> rak xax xBe

Jlomyctum, uto uepes npsivbie P u q IIPOXOJUT €1I€ OJIHA INIOCKOCTh 0. Torma mioc-
KocTh O MIPOXOJUT YEPE3 TOUKY E Ho gepe3 aTy TOUKy 1 npsAmMyro P B coorBercrBun ¢
TeopeMoi 3 MPOXOAUT €AMHCTBEHHAs INIOCKOCTh. 3HAUUT, MJIOCKOCTh 0 COBIIAJAET C

mockocTsio | * Takum 06pasom, depes mepecekarommecs opsavble £ u q IPOXOIUT
€IMHCTBEHHAs IJIOCKOCTb.

Puc. 84
Teopema 4 HaxoAUT CBOE MPUMEHEHNE Ha TpakTUKe. Eciau cTonsipy Hy>KHO paClUIUTh
OpyCOK MoJ1 OnpeACIEHHBIM YTIIOM, OH, YTOOBI HAMETUTH TIJIOCKOCTh paciuiia, IPOBOJUT B

JIBYX CMEKHBIX TPaHsIX OpycKa mepeceKaronuecs mpsmbie PQ 4 PS (puc. 84).

IIpumep No2
Jlokaxxure, 4TO:
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k

a) €clii HEKOTOpasi TOUYKa A nexur Ha npsimMoii '*? mpuHapIexaei miockoctu s to

A
{ o

0) ecnu ABE TOUYKHU Ay B IIPUHAJIEKAT KaK IPAMOM “? TaK U IJIOCKOCTH ~*? TO Ipsi-

TOYKa MPUHAJIC)KHUT IIJIOCKOCTHU Oy

Masa "! JICKHUT B IINTIOCKOCTH Oy

l

U TOYKa A IMPHUHAJIC)KUT KaK

-

B) ecyi wiockoctd & u 3 MEPECEKAOTCS 1O MPSAMOUN

A INPUHAJICKUT IPAMOIN
r) npsmas %> mepecexaronias B pa3IM4HBIX TOUKAX JBE IEPECEKAIOIIUECS

IIIIOCKOCTH o, TaK 1 IINIOCKOCTH B’ TO TOYKa

MBIE k u L MPUHAJIEKUT THIOCKOCTH 3TUX MPAMBIX.
Pemenmue:

a) kCo O3HAuaeT, YTo J00asi TOUKa NpAMOi k MIPUHAJIEKUT TAKXKE U INIOCKOCTH (L.

JIro6ast Touka mpsMoit k MIPUHAJIEKUT IIIIOCKOCTH o, IIOATOMY U HEKOTOpAast

A k

Ka psAMOU ¥ MIPUHAIIIEKUT IIJIOCKOCTH a.
6) Ael Bel
PsIMOiN).
AecouBeaq, I03TOMY AB C a (akcuoma 2).
AB C leABzf,HO3TOMny ol.

B)A caoaunAcf, moyromy A € o M P.
AconPuranpP=I

(AB =

! IIO3TOMY IIPSIMBIC A“B )51 I COBIIAJarOT I) (aKCI/IOMa

? HOSTOMyA e L

r) B 11 =0, nosromy cymectyer Takas mockocts % uto £ C O i [ Coao.
ank=A,kC 0, ouy A € a.

anNl=BulCua

A EoHu B - o, HOBTOMyA'B C II'—"""’(aKCI/IOMa 2)

anNk=A A € a.

? IODTOMY
a N 1l=B, qeuouy B € a.

AEaI/IBEH’!HOBTOM}’AB:a'

’ HoaTOMyB € a.

AB C o , AB = a, nostomy @ C -
IIpumep Ne3
OcHoBaHUEM MMPpAMOYTOJIBHOI'O ITapaJuICICIIUIICIAa A'BCDHGFE ABJISACTCA KBa/-

par ABCD CTOpOHOM 6 cM, a 60KOBOE pedpo AH napayieJenunea paBHo 8 cM

- HFDBH.

(puc. 86). Haiigute miinHy NpOCTPaHCTBEHHOM JIOMaHOM

Pemenne:
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DB = AB2 = 6+/2 (cm), AC = 62 (cm),

FD = JFC2? +CD? =+/82 +62 =10 (cm),

TaK KaK DEFC — HIPAMOYI'OJIbHHUK. BH = F'D = ]‘0 CM, TaK KaK paBHBIC IIPAMO-
YTOJIBHUKHU UMCIOT PABHBIC AUAI'OHAJIN.

=(20+12V2) (cm) = 4-(5+3v2) (cm).
4(5+3J2)
OTBeT: CM.

H G R

A /B T A

ABCD

TaK KaK — KBaJpar.

K

z
D c Puc. 86 Puc. 87

IIpumep Ne4

Touxu A u B cepeauHsl pédep TZ wYZ MAPAMUIBI RTXYZ (puc. 87). Ilo-
CTpOUTE:

a) TOYKY TIepeCceUeHUs MPSIMOi AB y mnockoctu BXY;

0) NpsIMyI0, TI0 KOTOPOH TepeceKaroTCs MI0CKOCTH RAB uRXY.
Pemenmne:

a)A e TZ, TZ C (TXY), HOSTOMyA e (TXY);

BeYZ YZ C (TXY), noaTOMyB c (TXY).

AB C (TXY) (akcuoma 2).

XY C (TXY), HOBTOMYAB N XY =K, Kec XYuK < AB.
XY C (RXY), nostomy K € (RXY) u K = AB N (RXY).

0) K € (RXY) u R € (RXY), MIOATOMY KR C (RXY).

K € AB u AB C (RAB), HOC—)TOMyK € (RAB).

K € (RAB) u R € (RAB), yooromy KR C (RAB).

KR C (RAB) u KR C (RXY)?HOBTOM}/ KR = (RAB) N (RXY).
HMpumep NeS

Touxu > @ u R npuHamiekar coorsercreento péopam SA, SC y BC nupavn-

net SABCD (puc. 88). IloctpoiiTe npsiMyto, O KOTOPOU MIOCKOCTh PQR IIepECEKaET
mrockocrs ABC.

Pemenne:
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®Q € SC,, SC C (SBC), 1o510-

wy @ € (SBC).R € BC u BC C (SBC), yoyromy B € (SBC).
ITo axcnome 2 @R C (SBC).

QR C (SBC) , SB C (SBC),

nosromy @B N SB = K, K € SB,

SB C (SAB) , K € (SAB).

P € SA ; SA C (SAB), jo310my P € (SAB).

K € (SAB) , P € (SAB), noyromy KP C (SAB).
KP C (SAB) ; AB C (SAB),

nostomy KP N AB = M € AB.

R € BC , BC C (ABC), noaTOMyR € (ABC);

R € (PQR); ora B € (ABC) N (PQR).

M € AB y AB C (ABC), nosromy ¥ € (ABC);
M € KP , KP C (PQR), nosromy M € (PQR);
vora M € (ABC) N (PQR).

Tlo axcnome 3 (PQR) M (ABC) = MR.

IIpocTpancTBeHHOE MOAeTMPOBAHUE

OTBeThTE, KaKas — IUIOCKas WK MPOCTPAHCTBEHHAsT — (PuUrypa n3o0pakeHa Ha pUCYHKE:
a) 102; 6) 103; B) 104.

Ha pucynke 104 n3zo0paxeHa NOBEpXHOCTh, KOTOPYIO Ha3bIBAIOT JIeHTOM MEOuyca, uiu
muctoMm Mébuyca. E€ oTkpbuin He3aBUCHUMO APYT OT Jpyra B 1858 rogy Hemenkue mate-
Matuku ABryct Mébuyc u Morann Jluctunr. J[o 3TOoro cuutanock, 4To aro0as moBepx-
HOCTb UMEET JIB€ CTOPOHBI, KOTOPbIE MOYKHO OKPACUTh B PAa3HBII I[BET.

TR

Puc. 102 Puc. 103 Puc. 104
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Jlenta MEOuyca umeeT oJIHy CTOPOHY M OJMH Kpaid. B aTom nerko yoenutbcs. Bozsmém
MPAMOYTOJIBHYIO JIEHTY ABCD y cknenm eé TaK, 4YTOOBI TOUKA A copnana ¢ Tou-

xoit ©» atouka B — ¢ Touxoii D. Crnenaiite 3TO cCaMU U MONPOOYUTE MOKPACUTD IMOJY-
YEHHYIO JIEHTY, HE Tiepexoist uepe3 e€ kpai. Kakoi pe3ynbpTaT y Bac Moaydusics?

Kakast moBepXHOCTh MOXY4IHTCS, eciu JUcT MEOuyca pa3pe3arhb Mo ero cpeAHen TMHUN?
[TonpoOyiiTe OKpacuTh 3Ty MOBEPXHOCTh. UTO moydnsoch? A 4To OyAeT, eCiu JUCT
Mébuyca paspesaTh, OTCTYNHB OT €ro Kpast Ha TPEThIO YacCTh IIUPUHBI?

[TamsTHbIl 3HAK «JIucT Mébuycay (puc. 105) 611 yecTanosieH 22 saBaps 2009 rona k 80-
neruto HanmonaneHOM akajgemun HayK benapycu.

Puc. 105

CaoiicTBa JieHTbl MEOMyca HAIUIM MPAKTUYECKOE TPUMEHEHUE U B IPOMBIIIEHHOCTH. B
BHJIE JIEHThl MEOMyca U3roTaBIMBAIOT HITU(OBAIBHBIE JIEHTHI, KPACSIIYIO JEHTY MaTpUy-
HBIX [IPUHTEPOB, I10JIOCY JIECHTOYHOI'O KOHBENEPA, YTO MO3BOJISIET YBEIIMUYUTH CPOK CITY K-
Obl, IOTOMY YTO BCSI IOBEPXHOCTH JIEHTHI paBHOMEPHO M3HammuBaeTcs. Jlenty Mébuyca
MPUMEHSIOT B CUCTEMAaX 3alllCH Ha HENPEPBIBHYIO IUIEHKY, YTOOBI YIBOUTH BPEMS 3aIHCH.

3ananue 3. KourposbHasi padoTa mo teMe: npsiMbie 1 IJIOCKOCTH B IPOCTPAHCTBE
1. BoibepuTte BepHbIE YTBEPKICHUS:

1. CMmexHbIe YTIIbl paBHBI.

2. Ha pucynke yron 1 u yron 2 BepTHKaIbHEIE.

/

3. BepTukanbHbie yIiibl PaBHBI.
4. Ha pucynke a || b.

b

2. OauH U3 yriaoB, 00pa30BaBIINXCS MIPH NIEPECEUECHUH ABYX MPSAMBIX, paBeH 57°.
Haiinure octanbHbIE YIIIBL.
3. Ilpsimbie @ 1 b mapamtenbhbl, yroa 1 = 78°. YkaxuTe BeIUUnHy yria 2.
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4. a) TlocTpoiiTe nMpsAMyIo n, MEPICHANKYJISIpHYIO TpsiMoi [ B Touke B. 0) [Ipoeaute

yepe3 Touky C npsMyro m, napajjieabHyro npsMoit L.
C

1

5. 3aKOHYMTE MPEIJIOKEHUE.

Ecnu nBe npsiMble nepeceKkaroTcst Mo NPSIMBIM YTJIIOM, TO OHU

6. [Ipsimbie b 1 ¢ mapaIeIbHBI.

a) OTMeThTe KaKylo-HUOYIb TOuKy N , HaXoAsIIytocst Ha paccTostHUM 20 MM OT NpsIMOM b
1 Ha paccTtossHuM 10 MM OT IpsIMON C.

7. Cymma Tp€X yriioB, 00pa30BaBIIMXCSA MPU NEPECEUCHUHU JIBYX MPSMBIX, paBHa 240°.
Haigure BenmuuHy Kaxaoro yria.

Tema 4. Di1eMeHTbl KOMOMHATOPUKH.

3aganmue 1. [lepeyeHb BONPOCOB 10 TeMe AJIS YCTHOTO 00CYKACHUS:
OcCHOBHBIE MOHITUSI KOMOMHATOPUKHU.

bunom HeroTrona. CoiicTBa OMHOMUANIBHBIX KOA(PPUIIMEHTOB.

3ananue 2. Pabora no kaproukam.

Kaprouka Nel.

1. I3 Benpa, B KOTOpOM HaxoauTcs 27 po3, BeIOMpatoT OykeT u3 7 po3. CKOJIbKUMU CIO-
co0aMu MOXET ObITh BEIOpaH OyKeT?

2. 'Y mambl ecTh 3 s16110Ka, 2 Tpymid U 4 aneiabcrHa. Ha npoTsbkeHnu 1eBSTH THEH OHa Ja-
€T cBOoeH ouepH 1mo ogHoMy PpykTy. CKOJIBKUMHU CIIOCOOAMU OHA ATO MOXKET CJieslaTh?
3. CKOJIBKO pa3IMUHBIX CJIOB MOKHO 00pa30BaTh MPHU MEPECTAHOBKE OYKB CJIOBA «arIe-
TAT»?

Kaprouka Ne2.

1. B kpyXKe IOHBIX MaTEMaTUKOB 25 yenoBek. Heodxoanmo BeIOpaTh npeaceaarens
KpPY>KKa, €ro 3aMECTHUTEIS, PEIaKTOpa CTEHTa3eThl U cekpeTaps. CKOJIbKUMU criocobamMu
MOHO U30paTh ATy YETBEPKY, €CJIM OJIMH YEJIOBEK MOKET 3aHUMAaTh TOJIBKO OJIUH MOCT?
2. CKOJTbKO pa3UYHbBIX CJIOB MOKHO 00pa30BaTh MPH MEPECTAHOBKE OyKB CIOBA «KaHUKY-
JIBI»?

3. Y MaMbI ecTh TpH 50JI0Ka, ABE TPYIIU U YEThIpE aneyibcuHa. Ha mpoTskeHuu 1eBsITH
THEl oHa MaéT cBoel modepu 1o ogHomy Pppykry. CKOTBKHUMH ClIOCOOaMHU OHA 3TO MOYKET
cHeNnaTh?

4,

Kaprouka Ne3.
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1. 13 30 yyacTHHKOB coOpaHusi HaJ0 BRIOpATh mpeaceaarens u cekperaps. CKOIbKUMU
croco0aMu 3TO MOXKHO CJIENaTh?

2. CKOJIBKO pa3JIMYHBIX CIOB MOXKHO 00pa30BaTh MPH MEPECTAHOBKE CIIOBA «COETUHE-
HUE»?

3. CKOJIBKO CYIIECTBYET YEThIPEX3HAUHBIX HOMEPOB, HE coaepkamux mudp 0, 7, 8?

4,

Kaprouka Ne4.

1. Tpoe roHOIIEH U 1B IEBYIIKU PEIIMIIN MTOCIIe OKOHYAHUS IIKOJIBI TOCTYIUTh Ha paboTy
B CBOEM pOJIHOM Topojie. B ropone nmeercs 3 3aBojia, Ha KOTOpbIE HAOUPAIOT TOJIBKO
MY>K4YHUH, JIBa, TJI€ HYHBbI TOJBKO KCHIIUHBI, U JIBa, KOTOPbIE IPUHUMAIOT Ha PadoTy U
MY>KYUH ¥ KeHIIUH. CKOJIBKUMHU CIIOCOOAMH MATH BBITYCKHUKOB MOTYT PacIpeIeInuThbCs
Ha paboTy?

2. CKOJIBKO MATU3HAYHBIX YHCENI MOKHO 00pazoBaTh u3 1udp 1,2 u 3, ecnm qomyckaeTcs
MOBTOPEHHE 3TUX HUupp?

3. Ha Beuep nmpumum aecstb OAMHHAIIATUKIACCHUKOB, EBAThH AECATUKIACCHUKOB U
BOCEMb JICCATUKIACCHUKOB. CKOIBKUMHU CIIOCOOAMH U3 HUX MOXHO COCTaBUTh KOMAaHy
U3 IIECTH YeJIoBeK (TI0 2 YesoBeKa OT KaXJI0ro Kiacca)?

3aganue 3. Pemenne 3agau

3amaual. Haynmauy 6pocator aBa KyOuka. KakoBa BEpOsITHOCTB TOTO, UTO
a) Ha 000MX KyOMKax BBINAIO 5 0YKOB?

0) BBINAJIO OJMHAKOBOE YHUCIIO OUKOB?

B) CyMMa BBINABIIMX OYKOB paBHa 57

Pewmenue:

a) A- Ha IepBOM KyOHKe 5 0UKOB

m - OJaronpusiTHbIX UCXOJI0B — 1

1 — o011ee KOJINYECTBO UCXOI0B — 6
m 1
PA)=—==
(A) n 6

B — na BTOpOM KyOHMKe 5 0YKOB (aHAJIOTUYHO)
1
P(B)==
(B)=2

C- Ha 000ouX Mo 5 OYKOB
11 1
P (C)=P(A)-P(B)==-==—
(C)=P(A)-P(B) T
0) A - BbINAJIO OAMHAKOBOE YUCIIO OUYKOB
m — OnaronpusitHbie ucxoabl: 1 u1,2u2,3u3,4u4,5us5, 6 ub6: Bcero 6 oxxuganuit
1 — 0bLIee KOMMIECTBO UCXOI0B 6° = 36
6 1
P(A) = — ==
(A 36 6
B) A — CymMMa paBHa IISITH.
m — OmaronpustHeie ucxoabl:1 14,2 1 3,3 u 2, 4 u 1: Bcero 4 oxxuaHuii

n — o0111ee KOJIMYECTBO UCXOA0B 36
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4 1

36 9

3azmaya 2 Haiinute BepOsSTHOCTh TOTO, YTO B HAYajle UrPbl «B Aypakay (I1eCTh UTPOKOB)
IpU pasjaye MIeCcTH KapT

A) Bce 1ecTh — 0JITHOMACTHbIE

b) Bce xapThl — k03bIpH (BBI HE pa3aaroriuii)

Pemenue:

A) A — 1miecTh KapT OAHOM MacTu

P(A) =

m - OIaronpusATHBIC UCXOJBL: CS = ﬁ =84
. ~6 36!
n — o0I1Iee YUCIIO UCXOJIOB: C,. = 530" 1947792
pay-_ 84 _ 1
1947792 23188
b) B- Bce ko3b1pH
;8
m=Cy =——=28
6!-2!
|
n=Ch =2 _1623160
6!-29!
28 1

P(B)

T 1623160 57970

3anaya 3 Bel 0Kka3aiuch B 3aKOJIJOBAHHOM 3aMKE M HaXOJUTECh B KpyrioM 3aje ¢ 10
JBEPbMH, 5 U3 KOTOPBIX 3arepThl. Bam maércs onuH manc n30exarth KOJJI0BCTBA: Bhl
JOJDKHBI HayTaJ BEIOpATh JIBE IBEPH, OJTHA JTOJDKHA OBITh OTKPHITA, ApYyras 3aKphITa.
Hatlinnte BEposSTHOCTD TOTO, UTO YEPE3 OJIHY ABEPh MOKHO BBIMTH, HO YEPE3 APYTYIO BEP-
HYTbBCS YK€ HEJIb3S.

Pemnienue:
m=Cl.Cl=25
00
218!
25 5

PR

n=Cj= 45

3azmaya 4 Ha kaxoil kapTouke HanvcaHa ojHa OykBa. Heckonbko kapTouek Hayraj Bbl-
KJIaJBIBAIOT OJIHA 3a pyroi. KakoBa BEpOSATHOCTh TOTO, YTO MPHU BHIKJIAAbIBAHUH

a) 3 kapTouek noyryuutcs ciioBo PO T

0) 4 kaptouek nojyuutcsi ciobo COP T

B) 5 kaprouek noayuurtcs ciioo CITOP T

Pewenue:

a) A — cioo POT

|
n — o0IIIee YKMCIIO HCXOIOB: A} = %= 60

m- OIarompusaTHOE YHUCIIO : 1
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P(A) = 6—10

6) B —cmoso COPT
1- 00II[eE€ YMCII0 UCXOIOB: A54 =120

m- O6naronpustHoe: 1

1
P(B) = 120
B) C-cioBoCITOPT
n= A’ =P, =5=120
m=1

1
P(C) = 20
3azaya 5. B kopoOke 15 HepaznuuuMbIx KOHPET, U3 KOTOPBIX 7 C MIOKOJaAHOW HAYMHKON
u 8 ¢ ppykroBoii. bepyTt Hayran aBe koH(peTh. KakoBa BEpOsSTHOCTH TOTO, YTO
a) 00e KOH(ETHI C MOKOIATHONH HAYMHKOM
0) 00e KoH]ETHI ¢ PPYKTOBON HAYMHKOM
B) OJIHA C MIOKOJIAIHOM, Apyras ¢ GPyKTOBOU
') XOTs ObI OJTHA C IIOKOJIaJHON
Pemienue: oOmiee yncno UCX0A0B: 1 = Cj = % =105
a) A — o0e 1I0KOoJIaTHbIE
m=C?= g

21.5]
21 1
105 5
6) B — 006e ¢ ppykTOBOIT HAUUHKOM
m = C2=28
28 4
105 15
B) C- 0J1Ha ¢ MIOKOJaAHOM, IpyTasi ¢ GPPyKTOBOM
m= Cl.Cl=56
pc)= 26 _8
105 15

r) D- unn 06e uinm ojHa ¢ MIOKOIaJHON HAYNHKON
m=C2+C!.Cl=28+56=84

84 4

P(D)=— ==
(®)=165"5

P(A) =

P(B) =

JlonmosiHuTEILHAS 3aa4a:
KakoBa BeposITHOCTh TOTO, UTO HayTaJ BEIHYTasl U3 KOJIOABI OJTHA KapTa OKAKETCS JaMOit?
(B koJmozie 36 MUCTOB, B KOJIO/AE 52 JMUCTA), MUKOBOU JaMO?
Penienue:
A- oHa nama
m=C,=4 (m=C;=4)
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n==Ci =36 (n=Cg =52)

4 1 4 1
P(A)=—== (P(A)=— ==
(A) 36 9 (P(A) 52 13)
B — oHa n1ama nmMKoBOM MacTH
m=1

1 1
P(B)=— (P(B)=—

(B) 36( (B) =

Bonpocel Ha 3akpenienue:

Nel. OObsicHUTE, UTO TAKOE IOCTOBEPHOE, HEBO3ZMOKHOE U CITydyailHOE COOBITHE.
[IpuBenuTe nprUMepHI.

No2. Vkaxute, Kakoe U3 CIEIYIONINX COOBITUI JOCTOBEPHOE, KAKOE — HEBO3MOXKHOE U
KaKoe cliydyaiiHoe:

a) JICTHUX KaHUKYJI HE OyeT;

0) OyTepOpo ynaaeT MacjaoM BHU3;

B) y4€OHBIil roj Korga-HuOy b 3aKOHUUTCS.

Ne3. Iletst u Tonst cpaBHUBAIOT CBOY JTHU POXKICHUS. Y KAXKUTE, KAKOE U3 CIEAYIOIINUX CO-
OBITUI JJOCTOBEPHOE, KAKOE — HEBO3MOXKHOE U Kakoe citydaiiHoe. CoObITHE COCTOUT B Clie-
TYIOIIEM:

a) UX JIHU POKJCHUS HE COBMAIAIOT;

0) UX THU POKJICHUS COBIIAJIA0T;

B) [leTst poauics 29 despans, a Tonst — 30 despans;

I') THU POXKICHUST 000MX MPUXOATCA Ha Tipa3auuku — HoBelil rox (1 ssuBapsi) u JleHnp He-
3aBucuMocTH Poccuu (12 urons);

1) THUA POKICHUS B 3TOM TOJIY.

Ne4.CrryqaiiHbIi ONIBIT COCTOUT B BBIICHEHHH T10J1a JIETEH B CEMbSIX C TPEMS JCThMHU.
CKO0IBKO BO3MOXHBIX UCXOJ0B Yy 3TOr0 onbita? Kakue?

3ananue 4. KonTposbHasi padora mo reme: 3JieMEeHTbl KOMOUMHATOPUKHU

Bapuant 1
Oran |
1. Hanucatpb hopmyiy pa3menieHus
2. Harucats popmyiry mepecTaHOBKH
3. Harmucars popmyity coueranus
4. Hanucathb opMyity pa3MelieHus ¢ MOBTOPEHUEM
5. Harmucars popMyity mepecTaHOBKY € TOBTOPEHUEM
6. Harmucats popmyiry couetanusi ¢ mOBTOpEHUEM
Oram 1
1. Beruucnure: a) 3! 06) 5!
15!

. 8!
2. Halimu 3HaueHus BRIPOXKCHHUS: Q) T2l 0) Toi B)
3. Urto Gombime: 6!*5 umu 5!*6

16!
14!%3!
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4. B xnacce 25 yueHnkoB. CKOTBKHMH CTIOCOOaMH MOKHO M3 HUX BBIOpATh 4 yqamuxcs
JUIsL AeXKypCeTBa?

5. CKOIBKUMHU CTIOCOOAMH MOYKET Pa3MECTUTHCS CEMbsI U3 TPEX YEJIOBEK B UETHIPEXMECT-
HOM KYyTI€, €CJIU APYTUX NaCCaXUPOB B KyINe HET?

6. CxonbkuMHU crioco0aMu § 4eI0OBEK MOTYT BCTAaTh B OYEPE/Ib B T€ATPAIbHYIO Kaccy?

7. Yyammmcs nanu cnucok u3 10 KHUT, KOTOpble HY>KHO TPOYUTATh BO BPEMS KaHUKYJI.
CKOJIbKUMU cIOCO0aMU YUYEHHUK MOJKET BHIOPATh U3 HUX 6 KHUT?

8. B 6ubnuoteke untaresnto npeaioxumwin Ha Beioop 10 kaur u 4 xxyprana. CKoJIbKUMU
croco0aMu OH MOJKET BbIOpaTh U3 HUX 3 KHUTH U 2 KypHasa?

9. CkonbKO MATU3HAYHBIX YKcel (0e3 MOBTOPEHHs U(P) MOKHO COCTaBUTH U3 nudp 0, 2,
5,6,7?

Oran |1

1. CkoJIbKUMU CTIOCO0AMU MOTYT CECTh B aBTOMOOMITH 5 UEJIOBEK, KKl U3 KOTOPBIX
MOXET OBITh BOAUTEIEM?

2. CKOJBKAMH CTIOCO0aMHU MOKHO Ha3HAYWTh MATPYJIh U3 3 coiaaT u ogHOro oduiepa, ec-
au umeeTcs 15 conaar u 4 odurepa?

3. CKOBKUMH CIIOCOOAMH MOYKHO Ha3HAYUTH Kapays U3 3 4eloBeK, eCIU B OTPsIE UMEET-
cs 40 conmpat?

Bapuanr 2

Orar |

1. Hantucateb hopmyiy pa3merieHus

2. Hanmucatp Gopmymy nmepecTaHOBKU

3. Hammucats Gpopmyny coueranus

4. Hantucath hopmylly pa3MeIIeHus ¢ TOBTOPEHUEM
5. Hanucatb popmyity mepecTaHOBKHU C TOBTOPEHUEM
6. Hanmucats popmyiy couetanusi C mOBTOPEHUEM

Oram 1
1. Beruncnuts: a) 4! 6) 6!
. 16! _. 7! 15!
2. Haiinu 3HaueHus BRIpaXKeHus: a) — 0) — B)
15! 7 91 “7131x2!

3. Urto Oounbie: 5!*4 mmm 4!1*5

4. Ha tpenupoBke 3anumarorcs 12 6acker0oinctoB. CKOJIBKO MOXKET ObITh 00pa30BaHO
TPEHEPOM PA3TUIHBIX CTAPTOBBIX MATEPOK?

5. N3 30 yyacTHHUKOB coOpaHue HaJl0 BIOpaTh npencenatens u cekperapsa. CKOJIbKUMU
croco0aMu ATO MOXHO CJIeIaTh?

6. Kypbep omKkeH pa3BecT MakeThl B 7 Pa3IudHbIX yupexaeHuid. CKOJIbKO MapIIpyTOB
OH MOYET BbIOpaTh?

7. B marazune «®unatenus» mpojiaercs § pa3InuyHbIX HAOOPOB MAPOK MOCBSIIICHHBIX
criopTHUBHOM TeMaTuke. CKOJIBKHUMH CITIOCO0aMU MOXKHO BbIOpaTh u3 HUX 3 Habopa?

8. B xnacce yuarcst 16 manpunkoB u 12 geBouek. /s yoopku Tepputopun TpedyeTcs BbI-
nennTh 4 Maapuuka U 3 1eBouku. CKOJIBKHUMH CITOCO0aMH PTO MOYKHO CAeIaTh?
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9. CKoJIbKO MIeCTU3HAYHBIX uncen (0e3 MOBTOpeHus IU(P) MOKHO COCTaBUTH U3 mudp 0,
3,5,6,7,8?

Oran |l

1. CxoapKuMU CIIOCOOaMu MOT'YT CECTh B aBTOMOOMJIb 5 YEJIOBEK, KaXK/IbIi U3 KOTOPHIX
MO>KET OBITh BOJIUTEIIEM?

2. CKOJIbKUMH CITIOCO0aMU MOYKHO Ha3HAYMTh NATPYJIb U3 3 CoJIaT U OJHOTO oduiiepa,
eciau umeercs 15 connpar u 4 oduiepa?

3. CKOJIbKUMHM cTIocO0aMM MOYKHO Ha3HAYUTh KapayJs U3 3 4eJIOBEK, €ClId B OTPsIe UMECT-
cs1 40 conmat?

Tema 5. KoopanHaThl H BEKTOPBI.

3ananue 1.IlepeyeHnb BONPOCOB 10 TeMe VISl YCTHOTO 00CYK/ICHHSA:

Bektopbl Ha miockocTH. OcHOBHbIE TNOHATHS. CIOKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. [imHa BeKTopa.

Pa3znoxenue BeKTOpA 1O HANPABIEHUSAM. YTOJI MEXAY ABYMsI BEKTOPAMH.

CkansipHO€ IPOU3BEICHUE IBYX BEKTOPOB.

IIpssmMoyroJyibHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
CkansipHO€ IpOU3BEICHUE BEKTOPOB B IPOCTPAHCTBE.

BekropHoe npousseeHue.

3ananmue 2. PaboTa no kaproukam.

Kaprouka 1. HazoBure koimmmHeapHbie BeKTOpa?

Kaprouka 2. HazoBute paBHbIE BeKTOpa?

Kaprouka 3. Ha3zoBuTe coHanpaBieHHBIE BEKTOpa?

Kaprouka 4. Ha3oBuTe NpOTUBOMNOJIOKHO HAIIpaBI€HHbIE BEKTOpa?

Kaptouka 5. HazoBute koJuiMHEapHbIE COHAINIPABIICHHBIE BEKTOPa?

Kaprouka 6. HazoBute KonmmHeapHbie MTPOTUBOMOIOKHO HAIIPaBJICHHbBIE BEKTOpa?
Kaprouka 17. HazoBUTE NPOTHBONOJIOKHBIE BEKTOpA?

3aganme 3. OTBeTUTH HA BONPOCHI

1. Yro Ha3bIBaIOT KOOPJMHATAMHU BEKTOpaA?
a) UYwucnaxuy;

b) Ywmcna a;=x-x1, a= yp-y1;

C) Yucna a;=x1-x,, A= y1-y».

2. Kaxk HaiiTn 1iuHy BeKTOpa?

a) |a] =+/a%+a3;
b) la| =+/af —a3;
c) la] =/x+y.

3. VYkaxure napy KoJUIMHEAPHbBIX BEKTOPOB:

a) (1;2)u(3;38);

b) (1;2)u(3;6);

c) (1;2)u(0; 1);

4. Kakue KoopAHAThl UMEIOT KOJUIMHEApHbIE BEKTOpa?
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a) IIpomoprmoHaNbHEIE;

b) PamubIe;

c) PasHbic

5. Haiiaure 3a, eciu a (2; -4)
a) (6;8);

b) (6;-8);

c) (-6; 8);

6. Haiinure nmuny BekTopa a, eciu a (5; -8)
a) 89;

b) V89;

c) —39.

3ananue 4. Pemutb npumepsl
Bapuant A
1. Hatigure KOOpAHMHATHI BEKTOpa AB = d, eclii A(2; —3;4), B(1;-2;2).
2. JTaHbl BEKTOPBI AB(—1;3; —3) M BC(4; —5; 1). HaliinTe KOOpIMHATHI ¥ JJIMHY BEKTOpa AC.

Bapuant B
1. JlaHbl BEKTOPBI AB(—1;3;—3) U BC (4; —5; 1). HalijiuTe KOOpAMHATEI M JUIHHY BEKTOpa AC.
2. JlaHbl BEKTOPHI d(3; 1; —2), b(4; —1; —3). HaliguTe KOOpAUHATEI BEKTOPA 2d + b.
3. Haligute namnay BekTopa d — 3b, ecnu d(2;1;—5), b(—3;0; 1).

Bapuant C
1. JTausl BEKTOPHI d(3; 1; —2), b(4; —1; —3). HalinuTe KOOpAMHATELI BEKTOPA 3d + 2b.
2. Haiigure ymHy BEKTOpA 3d + 2b, €ClM d@(2; 1;—5), b(—3;0; 1).
3. VI3 TOUKH A IOCTPOEH BEKTOP AB = d. Haiiure KOOpAMHATEI TOUKH B, €CIIU:
A(3;1;-2),a(1;-3;1).
4. JlaHbl BeKTOPHI AB(2;3;2) U BC(4; —1;1). HaliuTe KOOpAMHATHI U [UIMHY BEKTOpa AC.

3ananue 5. KonTpoabHasi pa6oTa 1o TeMe: KOOPIAMHATHI H BEKTOPbI
. Haiitu nimuny Bektopa AB, eciin A(-2;1) u B(-5;-3)

_—

. 3Has koopauHatel Touek A(4;-1;2) u B(-2;4;-3), naiinure koopaunatsl AB

. Haiitu ckansproe npoussenenue Bekropos a=(3;2) u b=(2;-2)

. Haiitu nniuny Bektopa AB, eciin A(1;2) u B(4;6)

. 3Has koopauHaThl Touek A(2;3;6) u B(4;5;12) , Haiftu kooparHaThl BekTOpa AB

. 3Has koopauHaThl Touek A(5;7;9) u B(6;8;10) Halitn koopauHathl BekTopa AB
. Haiitu nyiuny Bektopa AB, eciu A(2;3) , B(4;5)

. 3nas koopaunatel Touek A(1;2;3) n B(4;5;6) maiitu koopmunatel (AB)

9. 3nas koopauHatel Touek A(2;3;5) u B(4;5;7), naiiTu koopauHaThl BekTopa AB
10. 3nas koopauHatsl Touek A(1;5;6) u B(4;6;8), HaliTu koopauHaThl BeKTopa AB
11. Haiitu yimny Bektopa AB, eciu A(1;3) u B(2;5)

12. Haiitu ckansproe npoussenenue sektopos a(3; —4) u b(4; 3)

o0 U o) N, I SN UL R O

53



13. Haiitu ckansproe npoussenenne sektopos a(2;5) u b(4;5)
14. Haiitu ckansproe npoussenenue sektopos a(2;4) u b(2; —3)
15. 3nas koopaunatel Touek A(0;2;4) , B(4;5;6). Haiitu koopaunarsr AB

15. 3nas koopaunatsl Touek A(4;0;2) u B(-5;4;-3). Haligute koopauHaThI AB

16. Haiitn myimny BekTopa AB, eciiu A(1;1) u B(4;-3)

17. 3nas koopauHatel Touek A(2;3;5) u B(4;5;12) , Haitftu koopauHaTsl BekTopa AB
18. Haiitn myimny Bektopa AB, eciiu A(1;1) u B(4;-3)

—_—

19. 3nas koopauHatel Touek A(4;-3;2) u B(-2;4;-3), naiinure koopaunarsl AB
20. Haiitu cxanspHoe npoussencHue Bektopos a=(3;2) u b=(4;-1)

Tema 6. OCHOBbI TPUTOHOMETPHH

3ananue 1.IlepeyeHs BONPOCOB 1O TeMe VISl YCTHOTO 00CYKIACHUA:
Pannannas mepa yria. CuHyc, KOCHHYC, TAHT€HC U KOTaHI'€HC YHCJIA.
OcHoBHbIE (OPMYITBI TPUTOHOMETPHH U UX CIICACTBHS.
[IpeoOpazoBaHus NPOCTEHIIMX TPUTOHOMETPUYECKHUX BBIPAKECHHIM.
[Ipocreiimme TPUrOHOMETPUIECKNE YPABHEHMUS.

[Ipocrelimme TPUroHOMETPUIECKHNE HEPABEHCTBA.

OOpartHble TPUTOHOMETPUYECKUE (DYHKIIHH.

Tpuronomerpuyeckas GopMa KOMILIEKCHOT'O YUCIA.

[TokazarenpHast popmMa KOMILJIEKCHOTO YUCIIA.

3ananue 2. OTBEeTUTH HA BONPOCHI:

1)Kaxoii paznen MmaTeMaTHKH Bbl 3ydaere? (TpPUTOHOMETPHS)

2)A0cuucca TOUKH, JeKalleld Ha €MUHUYHON OKPY>KHOCTH, Ha3bIBaeTCs? (KOCUHYCOM)
3)OpauHara TOYKH, Jiexkalleld Ha eIMHUYHON OKPY>KHOCTH, Ha3bIBaeTCs? (CHHYCOM)
4)OTHOLIIEHNE CUHYCa K KOCUHYCY — 9TO (TaHT'€HC).

5)OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO (sin*x + cos?x = 1)

6)Kak MOXXHO enie npeacTaBuTh «1» B BUJIe IPYTUX TPUTOHOMETPUUECKUX (PYHK-
ui?(tgx*ctgx=1)

7)UTo Ha3bIBACTCS €AMHUYHON OKPYKHOCTHIO? ( OKPYKHOCTB C PAANYCcOM | U LIEHTpOM
B HaYajie KOOPJMHAT).

8)Kakue HanpaBiieHHs] IOBOPOTA €IMHUYHOTO panyca U3BECTHBI? (MOJOKUTEIBHOE U OT-
pHULIaTEILHOE)

9)B kakux equHHUIIAX U3MEPSIETCS YToJ MOBOPOTa €AMHUYHOTO paauyca? (rpaaycax u pa-
JIaHax)

10)CdopmynupoBath mpaBuia NepeBojia U3 rpaJyCHON MEpHI YIJia B pauaHHyI0 MEpy U

. T 180°
Ha000pOT. ( Uz8ecmublil Yo * T5g0 W nHa )
Vs

11)Yro siBRsieTCS apryMEHTOM I BCEX TpUTrOHOMeTpudecknXx QyHKiuii? (yroma anbda)
12)Ot 4ero 3aBUCHUT 3HAYCHHE TPUTOHOMETPUUECKUX PYHKIUI? (OT apryMeHTa)

3ananmue 3. Penmenue npumMepon
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. 1
1)BelunciauTe 3HAUYEHUE: SINA, €CIM COSA = > 0°<a<90°?

. . 2
2)Haiinure: cosa u tga, eciiv U3BECTHO, UTO Sina = — 75 1@ HE KT B IV uerBep-
T™H?
3)Yupocture BbIpaXxeHHE:
a)l—sinza .

cos?a
0)(1 + tg?a) - cos?a — sin*a =
tgla
B) ——— 4+ cos?a =
1+tg2a

4)JloKaKuTe TOKIECTBO:
a)cos?a + tg?a + sin*a = tg*a + 1
0) sin*a — cos?a + 1 = 2sina

B)t‘ga + Ctga = cosa-sina

BaHaHne 4. KOHTpOJIbHaH paﬁoTa 10 TeMe: HpI/IMeHeHI/Ie OCHOBHBIX TPHUIOHOMET-
PHYIECCKHUX TOXKIACCTB

BAPUAHT:1

3 T
I)BBI‘{I/ICJII/ITG 3HAYCHHUC BBIPAKCHUA: 3t g T *COS g =

B)-1 B) —/3 N 1 ) 3 E)V3
2)Omnpenenute 3Hak npoussenenus: sin(—50°) - ctg200° =
E) - Ky + J) -(-) H)*HH M) —(+)
3)Berunciure: cosa, eciu sina = %?

1 V8 8 V1o
C) V8 m. P> T); H) =
tg?a

4)YpocTHTe BBIPAKEHHE: ——— =
1+tg2a

C) cos?a H) sina ) ctg?a 1 A)tgia

5)Bsranciure: 5¢0s90° — 3ctg60° =

A) 243 0) V3 M)l K) 5—+3 C)V3

BAPUAHT:2

2n , 21 1
1)Beruncnute 3HaueHUE BBIpAKEHUS: tg 5 Sin- + 5=

B)V3 P) 3 B) —1 I —V/3 E)1

2)OmnpenenuTte 3Hak npoussenenus: ctg(—60°) -tg150° =

E) + Ky — ) -(-) H+HH) M) —(+)
3)Beruucnure: sina, eciv cosa = %?
1 Vis 15 V17
C) V15 I1) P P)T T)E H)T
4)YpocTuTe BhIpaKCHUE: cto’a_ _
p p “1+ctgla
H) cos?a C) sin‘a ) ctg?a 1 A) tgia
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5)Borancnute: 4ctg30° — 6sin60° =

A) 10V3 0)V3 M)l K) —/3 C)5v3

Tema 7. @yHK1IUH, UX CBOMCTBA U rpaduKu

3ananue 1.IlepeyeHnb BONPOCOB 10 TeMe VISl YCTHOTO 00CYK/ICHHSA:
[Tonstue pynkunu. CoiicTBa QpyHkimii. O6IaCTh ONpeaeIeHUs] © MHOXKECTBO
3HaueHuil pynkuuu. I'paduk pynkunu. OOpaTHbie QYHKIUH.

JIuneitHast, KBagpaTU4Has, KyCOUHO-THMHEHHAs U APOOHO-THHENHHAs QYHKIUH.
CrenenHas, mokasarespHas ¥ Jorapupmudeckas GyHKINU.
Tpuronomerpuueckue GyHKIUN U UX TPAQUKH.

OOpatHble TPUTOHOMETPUYECKHUE (PYHKITUU U X TPpaPUKH.

3ananme 2. Pabora no kaproukam.
Kaprouka 1.Yto Ha3piBaeTcs pyHKITHEH?
Kaprouxa 2.CBoiicTBa QyHKITNH:

a) o0JIacTh OTpeEICHUS:

0) o0s1acTh 3HaUEHUI PYHKIUY;

B) HyJIU (DYHKIIUH;

I') XapakTep MOHOTOHHOCTH;

1) rpaduk QyHKIUH.

3ananue 3. Pemenne npumepos.
o fE
1. ITocTpouTts rpaduk GyHKIIHUH: x-2
2. OnpeaenuTh s KaXA0T0 3HAYCHUS TTapaMeTpa M KOJIWYECTBO PelIeHU ypaBHE-
Ex—d‘
=m
=2

HUA:

3. [TocTpouTts rpadukn GyHKIMU y = 2¥X Uy = (%) *
1* y — 2x

X

-2

-1

0

1

2

Y

1

4

1

2

1

2

4

I'padux bynkumum npoxoaut uepes Touky (0,1) u pacmosnoxeH Boiiie ocu Ox.
Ecnu x < 0 1 |x| yBenuuuBaercsi, To rpaduk GyHKIHUU OBICTPO NMpUOIMKAETCs y ocH Ox.
Ecnu x > 0 u |x| yBenuuuBaercsi, To rpaduk NOTHUMAETCS BBEPX.

4. ITlpumep 2. Pemnts ypaBHeHUE 37x=27.

ITo cBoiicTBY (2) mokazaTenbHOW (DYHKIHMHM AAHHOE YPAaBHEHHE MMEET KOPEHb, TaK Kak
27>0.

3Mx=27

3M%=3"3

X=3
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5. Beruncnuts, nonb3ysach onpeaeieHueM jgorapudma:

l0g,8; 109416; log, 7 ; Iogll, Iogsi, log,1
;9 25

log ,8, log,log,8, log,16 +log,9 -

6. BI)I‘II/ICJ'II/ITB, HCIIOJIB3YsI OCHOBHOC JIOl“apI/I(I)MI/I‘ICCKOC TOXACCTBO:
1 log;1

2I0g24; (_) 3 ; 22I0925; 3—Iog33; 51+I0959
2
Pemure ypaBHeHue, UCIIOIB3Ys ONIPEACITICHHUE :
log, x=3 log,x =-3
log, x=-1 log,x—1=0

5

1. BBI}ICHI/ITG, IIPH KAaKXUX 3HAYCHHUAX X UMCCT CMBICJI BBIPAXKCHUC:
log, x log,(x-1)  Ig(-X)
|091(5_5X) Ing('Xz)

3
Haiinute 3HaueHne BBIpaKEHHS, UCIIOJIB3Ysl CBOMCTBA JOTapru(pMOB:
log,8+log, 2; log,54-l0g,2;

1
log,3’; log,5+/5

3ananue 4. KourposbHasi padora nmo reMme: (pyHKIIUHU, UX CBOICTBA U rpagukn
Bapuanr |
1. Tpaduk GyHKIHE y = X° MOX0K Ha [Tapaboy.
2. I'padux QyHKIHK y = X "° OXO0X Ha BETBH FUIEPOOIIBI, CHMMETPHYHBIC OCH OIUHAT.
3. OyHKIUA Yy = ¥ x yObIBaroIIasl.

15

4. ®ynkuusa y = X orpaHudeHa cHu3y.
7

5. ®ynkius y = X ° uMeeT HauMeHbIIee 3HAUYEHHE.
2
6. Ipaduk GyHKIHHK y = X°° CHMMETPHYEH OTHOCHTEIBHO OCH OPIHHAT.

Bapuanr 1l

1. Tpaduk GyHKIHE y = X°° MOXOK HA apaboy.

2. I'paduk QyHKUHK y =X ' OXO0X Ha BETBH FUIEPOOIIBI, CHMMETPHYHBIC OCH OPIUHAT.
3. OyHKIUA Yy = ¥x yObIBaroIIas.

17

4. OynkMs y = X2 orpaHudeHa CHU3Y.
5

5. ®ynkius y = X ' uMeeT HauMeHblIee 3HAYEHHE.
47
6. 'padux pyHKIMKM y =X~ CUMMETPUYEH OTHOCUTEIILHO Havajia KOOPIMHAT.
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Tema 8. MHOrorpaHHMKH U TeJia BPallleHUs

3ananue 1.IlepeyeHnb BONPOCOB 10 TeMe VISl YCTHOTO 00CYKIeHHA:
Bepiunsl, pedpa, rpaHu MHOTOrpaHHUKA. MHOTOTpaHHbIE YTJIbL.

[Tpusma. [Ipsimas u HaksToHHAasA npusMa. [IpaBuiibHas mpusma.

[Tupamupa. [IpaBunpHas nupamuga. Y cedeHHas NUpamMuia.

[unuHap u KoHyC. Y ceueHHbIN KoHyc. CeueHus: KOHyca.

[ap u cdepa. KacatenbHas miockocTs K chepe.

O6bem u ero uzmepenue. Dopmyiibl 00beMa MHOTOIPAaHHUKOB U TEJ BpaIllCHHUS.
[Tnomaas 60KOBOIM MOBEPXHOCTU MUIMHAPA, KOHYCa, Cephl.

3aganue 2.3a1a4u 10 TEME
3anaua 1. Kpyrosoii cextop ¢ yriom 30° u pagmycom R Bparaercs 0kosio oQHoro u3 60-
KOBBIX paanycoB. Haiiaure 00beM MoaydeHHOTro Tela BpaIleHuUs.
Pemenne
%1

IIpu BpaieHny momydaercs cektop ¢ yriaom 60° u pagnycom R.
[TocmoTpuM oceBoe ceueHue Tena BpaieHus. O4eBHIHO, YTO BBICOTA IIIAPOBOTO CETMEHTA
paBuall = MC,

W3 2R-R3_2-4
U3 tpeyromsanka BOC: OC=0B, Torga H=MC= MO -0C= 8- & 2 2 2
r-2 e -2 gn-2 g g2Y2 120
. O06beM apoBOro CEKTOpa paBEH: 3 3 2 3
a2l g
Ortser: 3

3agaua 2. [Ipu B3pbIBE 3aps1a B3pbIBYATOTO BENIECTBA BOPOHKA JCUCTBUSI UMEET BUJT KO-
Hyca, re @ - JIMHUSI HAMMEHBIIETO CONPOTUBIICHMUS, a I-painyCc BOPOHKU. ONpeaenuTh
00bEM B30PBAHHOM MOPOJBI B MPEENax KOHyca pa3pbIXJIEHU, eclu & =7 =], 5M.
Pemenue
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Lid

vy
1, s

— s — ATt
OO6BeM KOHYCa pa3phIXJIEHUs HalineM 1o Gopmyiae V=73 ,To V=3 3Hag, yTo @

1-3,14- 157 = 3,54

=1,5m, umeem V=73 ().
OTBET: 06BEM B30OPBAHHON MOPOJIE 3, 54 M°,

3agauga 3. CKoJIbKO KEJIE3HOI0POKHBIX IIATHOPM TPY30MOABEMHOCTHIO 25 T KaXKas
HYKHO ]IS IEPEBO3KU Ky4H YTJIsl, UMerotero popmy KoHyca ¢ BeicoToir H=7,5 M, eciu
MIOTHOCTB yriist ““=1300 Kr/cM>, a yromb ecTecTBEeHHOro oTKoca & =50%?

Pemenue

/ H
<
I =— R*H R=H- ot l,ﬁHEC.ﬁgzw
O6beM Kyuu yriisgs 2 . Tak xak “EE o V=3 , @ Macca Ky4d yriis

1
== ,../:vi'i-IEI:?.fg2 o
CoCTaBisieT: & . Hnc10 KeNe3HOA0POKHBIX TIaT(HOpM omnpeaesieM mo Gop-

n= oyl bierg?a= 1133147 5 02?500 ~ 16
OTBeT: U151 IEPEeBO3KHU yTJisl HYKHO 16 margopm.
3anaua 4. TpeGyeTcs yCTAaHOBHTB Pe3epByap U BOABI eMKOCThI0 10 M° Ha ruTomanu
pazmepoM 2,5x 1,75 M, cimyxaient ajist Hero. Haliute BeICOTY pe3epByapa.
Pemenue

|
|
|
|
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PesepByap numeet Gpopmy npsimoyrosibHoro napamienenuneaa. Ero oonem pa-

¥ 10
£ = = A
Ben: ¥ =¢-b-¢ Orcioma  ¢'%# 25175 (M)
OTBert: BbICOTa pe3epByapa paBHa 2, 29 MeTpOB.

3apayva S. Kupnnu pazmepom 25x12x6,5 cMm nmeer macey 3,51 kr. Haligure ero miot-
HOCTBb.
Pemenne

A
.l‘:?= —_
Kuprnu umeer GpopMy IpsSMOYToJIbHOTO Mapajuienenuneaa. [IoTHocTs paBa ¥,
I = c1T = T _ R B ,§=—3,51H_§ =18 10* 25 e
Haiinem © = 2512 6,5 =1950ca =195 107 a4 . Haiinem 195107 ag M
1810 X
OTBET: IUNIOTHOCTH KHUpIIn4da M .

3amgaya 6. Uyrynnas Tpy0a uMmeeT KBaJpaTHOE CEUCHHUE, €€ BHEIIHSIS (CTOpOHA) IIIMPUHA
25 cM, TonuHa cTeHOK 3 cM. KakoBa Macca 0IHOro MOrOHHOTO MeTpa TpyOb! (MJIOTHOCTh

7. 2—
qyryma oM )?
Pemenue
1. HaiiieM BHYTpEHHIOIO IIUPUHY TpyOBI 42 ~@1 -2 3= =6
y = 25— 6 =15
_ "
2. ¥, rme ¥ - 06beM MeTalia, 3 KOTOPOro cenana Tpyda. Cienosarenso, 7 = <%

Haiinem ¥ . OH paBeH pa3HOCTH 00BEMOB ¥ 1 M ¥, IOTOHHOTO METPa TPYO5IL:
M=y ap 100005 =@y a0 100 gy v 20525100 =
625-100 =625 10%cae, ¥, =19-19-100 =361 10%cas”

7= 7,3 264-10%cas® = 192,72 102 ~ 193k
Haiinem #. o’

OTtBeT: Macca OAHOrO MMOTOHHOI'O METPa YyT'YHHOU pr6I>I paBHa 193 xr.
ITocne BBIMOMHEHUS TPyNIaMy 3aJaHUH TPOBOJUTCS B3aUMONPOBEpKA. [ pynbl MEHSIOT-
Csl 3aJIaHUAMHM C PEIICHUSIMU TIOTIAPHO:

132, 3% :’f'"_:ﬁ.
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3ananme 3. KonTposbHasi padoTa mo TeMe: MHOTOTPAHHUKH M TeJIa BpalleHUs
1.CtopoHbI rpaHell MHOTOTPAaHHUKA HA3bIBAKOTCH . ....
2.Ilnomanbs OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI paBHa. ..
3.HapucyiiTe HaKJIOHHYIO TPEYTOJIbHYIO TPU3MY
4. 1300pa3uTte ceueHrne KOHyca IIOCKOCTh, apalieIbHON OCHOBAHUIO
5.Ilycth paguyc nuiauHapa 2 cM, BeicoTa 4 cM. HaiiauTe momab mojgHoN MOBEPXHOCTH U
00bEeM ITUIMHIPA
6.BricoTa koHyca paBHa 8 cM, a paguyc ocHoBaHus 6 cMm. Haitnure: 1) o6pa3yroniyto
KOHYCa, 2) MOJIHYIO0 TOBEPXHOCTh KOHYCa, 3) 00BEM KOHYCA.
7.1110CKOCTh MPOXOAUT HA PACCTOSHUU 8 CM OT LEHTPA IIapa, paauyc CEYEHHUs 1apa pa-
BeH 6 cM. HaiiauTe ero miomniags TOBEPXHOCTH U OOBEM.
8.B mpaBmiibHO# ueTsipexyronbHoi mupamuae SABCD Touka O — eHTp
N ocHoBaHwmsl, S — BepmuHa, SD=17, BD=16. Haiinure:

1) nmuay otpeska SO,

2) TIONIA/Ib TIOJTHOM MOBEPXHOCTH,

3) oObeM

9.Haitnute 06beM U IJI0MIA/Ih TTOJIHON TOBEPXHOCTH MPSIMON MTPU3MbI, B OCHOBAHUH

KOTOPOU JICKHUT NapauieIorpaMM cO CTOpOHaMH 7V 3 cM 1 9 ¢M, Yyroi MEXy STUMHU
0
cTopoHaMmu paseH 607, a BbICOTa TPU3MbI paBHA 12 cM.

2

(&}
10. Haiinmute 00beM MHOTOTpaHHUKA, 1300paKEHHOTO Ha PUCYHKE (BCE ABYTPAHHBIE YTIIbI
PSIMBIE).

11.BeinosiHATE YEpTEXK B COOTBETCTBUU C IIPUBEICHHBIM Ha pPU- 3
CYHKE U IIOCTPOMTE CEYEHHE MHOTOIPAHHUKA IIOCKOCTBIO, M
MPOXOAILIEH Yepe3 YKa3aHHbIE TPU TOUYKU. ONMUIIUTE IOCTPOE-

HHE.

Tema 9. Hayasia MaTeMaTH4€CKOr0 aHAJIN3A.

3aganmue 1.IlepeyeHb BONPOCOB MO TeMe IS YCTHOIO 00CY KICHUS:

Crioco0OblI 3a/1aHusl U CBOMCTBA YMCIIOBBIX TMOciea0BaTenbHOCTEH. beckoneuHo yObIBato-
11asi FeOMETPUYECKasi IPOTPECCUS U €€ CyMMa.

[TonsiTue 0 MPOU3BOJHON PYHKIMU, €€ TEOMETPUUECKUN 1 PUINYECKUIA CMBICI.
OcHoBHbIe npaBuiia AU depeHuupoBaHus GyHKINMN.
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[IpousBoaHbie aneMeHTapHbIX QyHKIni. [Ipon3BogHast COXKHON (PYHKIMH.
Haubonbiee n HanMeHblee 3HaueHne QyHKLIUH.

Bropas npousBoHas, ee reOMETpUUECKUNA U PU3NYECKUN CMBICI.
HccnenoBanue pyHKINN ¢ TOMOILBIO TPOU3BOIHBIX

3aganme 2. Bonpocsl s camonpoBepku no teMe: Croco0bl 3a1aHUSA M CBOMCTBA
YHCJI0BBIX MOCIE0BATEIbHOCTEN. beckoHeuHo yObIBalomasi reomerpudeckasi nmpo-
rpeccusi M ee Cymma.

1. UYrto Ha3wpIBaeTCs YHCIOBOH ITOCeqOoBaTeNbHOCTHIO? Kak 0003HaYaeTca M KakUM
o0pa3oM 3amaeTcs 4YMCIOBas MOCieAoBaTebHOCTh? [IpuBenuTe mMpuUMEpBl YUCIOBBIX
MOCIeA0BATCILHOCTEH.

2. Jlaiite ompeeneHus OTPaHUYCHHON cBepXy (CHU3Y), OTpAaHMYCHHOM, HEOTPAHUICHHOM
nocjaeAoBaTeabHOCTH. [IpuBeIuTe COOTBETCTBYIONINE TPUMEPHI

3. Jlatp ompeneneHue mpeaena YucioBOM MOCIeI0BATEIbHOCTH.

4. Kakas 9ucjoBas Iocjaeq0BaTeIbHOCTh HAa3bIBACTC CXOASIICHCS ?

5. CKOJBKO IpeesioB MOXKET UMETh YHCIIOBas MOCJIEI0BaTEIbHOCTD?

6. CdopmynupoBath HEOOXOIUMOE YCIOBHUE CYIIECTBOBAHHUS Ipejesia YUCIOBON IO-
CIICIOBATEIbHOCTH.

7. CKOJIBKO MpeesioB UMeeT HeOrpaHUYEHHAs IMOCIeA0BATEIbHOCTh?

8. IlocnemoBaTenbHOCTh OTpaHWYeHA. MOXKHO JU YTBEpXKJaTh, YTO OHA MMEET IIpe-
nen?

9. B kakom ciay4ae MOXHO C YBEPEHHOCTHIO YTBEPXkIaTh, UYTO IOCIEI0BATCIHHOCTD
umeet npexaen? (JocratouHoe yciaoBHE CYIIECTBOBAHUS Mpejesia MOCie0BaTeIbHO-
CTH).

10. MOHO JH CKJIaaBIBaTh CXOMAIINUECS YHUCIIOBBIE OCIEA0BATEILHOCTH? Y MHOXKATE?
Jenutn?

3aganue 3. 3agaun mo teme: CnocooObl 3aJaHUA M CBOMCTBA YHMCJIOBBIX MOCJIEI0BA-
TeJibHOCTel. beckoHeuHO yObIBalomiasi reoMeTpu4YecKasi MIpOrpeccusi U ee Cymma.

1.Pa3BepHyTh I0OCIEN0BATEILHOCTE {#}

2.IlpuBecTu mpuUMepHI: a) BO3PACTAOIICH OTPaHUYEHHOM MOCIIEI0BATEIbHOCTH;

0) Bo3pacTarolieil HeorpaHUYEeHHON MOCIEA0BATEILHOCTH;

B) yObIBaloIel OrpaHMYCHHOM MOCIIeI0BATEILHOCTH;

I') yObIBatOIIeil HEOTPAHUYEHHOM NOCIIEOBATEIBHOCTH.

3.Cpeay mpUBEICHHBIX IOCIEAOBATEIBHOCTEN YKAKUTE BO3PACTAIOLIYI0 HEOTPAaHUYEH-
HY10; YOBIBAIOIIYIO OIPAHUYEHHYIO; YOBIBAIOIIYIO HEOTPAHUYECHHYIO:

a)l,2,3,4,5,...;

6)-3,-9,-27,-81,-243, ...;

1111
B)lavsv

3ananue 4. 3agauu no teme: IlonssTue o npousBoaHOM GyHKUIMH, ee TeOMETPUYECKUM
U GU3MYECKH CMBICJI.
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3agauya 1 (o MrHoBeHHOI ckopocTH). [IycTh HEKOTOpas MaTepuaibHas TOUKA ABUKETCS
1o ocH X, Tak 4to X(t) ecTh KoOpIuHATa TOYKH B MOMEHT BpeMeHH 1. CirycTst BpeMsi At KO-
opAMHATa TOYKM Oyaer x(t+At), T.e. 3a BpeMs At TOYKa MPOUAET MyTh

AX = X(t + At) — Xx(t). [TosToOMy CpemHsis CKOPOCTb TOYKH 3a MHTEPBAIl BpeMeHH At Oyzier

paBHa 2X . UroGbl HAJTH MIHOBEHHYIO CKOPOCTb TOYKH B MOMEHT BPEMEHH t HAIO yCTpe-
At

MHUTh At K HYJIO, TO €CTh

V(o = lim X0 i 1

3amava 2 (0 kacareabHOH K rpaduky). [IycTs kpuBas 3agana ypaBHeHueM y = f (x). Co-

enuHuM JBe ee TOUKU Mo(X,, f(X,))m M(x, +Ax, f(X,+AX)) CeKyIIen.

f (X, +Ax)— f(x,)
AX

TpeyroubHuke MyMT OTHOIIEHHE KAaTETOB)

Torna npo6s = tga', THE @' ecTh yrou HakjoHa cekyuiei k ocu OX (B

S®)

et Ax)

....................................

) X, Ax

IIpu Ax — 0 Touka M HaumHaet nBUraThes K Touke My. IIpu 3TOM Bes cexymias Oyer mno-
BOpauMBaTHCS OKOJIO TOUKM My U B mpezesie oHa MPEBPATUTHCS B KACATEIbHYIO K TOUYKE
Mo. Yronm o' npu 3TOM nepeiaeT B yrojl o , KOTOPBI 3Ta KacaTenbHas 00pa3yeT C OChIO X.
[ToaTOMY MOXKHO yTBEPKIATh, YTO

. A

lim & _ tga =k,

Ax—0 AX
rIe o — yroi, o0pa3oBaHHBINA KacaTeIbHOW K KPUBOW B TOUKe X, W ochio OX, K — yrimoBoi

KO3 PUIIMEHT KacaTeabHOM.

3anaua 3 (0o ckopoctu xumMu4yeckoi peakuuu) [lycts Y(t) €cTh KOJIMYECTBO BEIIECTBA
npopearvpoBaBiiero 3a Bpems t. Crycts Bpemsi At KOJIMYECTBO IMPOPEArnpOBABIIETO Be-
mecTBa OyneT y(t+At), T.e. 3a BpeMs At KOJHWYECTBO MPOPEarupoBABIIEIO BEIIECTBA
Ay = y(t+At) — y(t). [ToaTOMy cpenHsiss CKOPOCTh XUMUYECKON PEaKIMU 32 UHTEPBAI Bpe-

A o o
MeHu At Oyner paBHa ?7; UToOBl HAWTH MTHOBEHHYIO CKOPOCTh XMMHUYECKOU PEakiuu B

MOMCHT BpeMeHI/I t HaI0 YCTpeMI/ITI) At K Hy.]_HO, TO €CTh

= lim —
At—0

At—0 At
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. A -
[TockonpKy ¢ mOMOLIBIO IpeAena IlmoA—y pELIAlOT KPOME PACCMOTPEHHBIX €I€ U MHOI'O
AX— X

JIPYTUX BOKHEUIIMX 3a7a4 (HampuMep: 3ajiladya O BEJIMYHMHE MEPEMEHHOTO TOKa, KOTOPBIM
TE€4YeT B MPOBOAHUKE; HAXOXKICHUH JIMHEWMHOW TUIOTHOCTH HEOIHOPOIHOTO CTEPXKHS, TeTl-
JIOEMKOCTH Tejla IPH €ro HarpeBaHWU, YIJIOBOW CKOPOCTH Teja, KOTOPOE BpallaeTcs U
MHOTHE JIp), TO IIeJIeCO00pa3HO BCECTOPOHHE M3YUUTh JaHHBIN Ipesies, B YaCTHOCTH, yKa-
3aTh CMOCOOBI €r0 BBIUYMUCICHUS. DTOT Mpejea B MaTeMaTHKE W HOCUT Ha3BaHHUE MPOM3-
BOJHOM.

3ananme 5. Bonpocsl 1151 camonpoBepku nmo teme: IlonsaTHe 0 NpOU3BOAHON (PYHK-
1M, ee TeoMeTPUIeCKU U PU3NYEeCKUNA CMBICJI.

1) IIpn KakKOM JBHIKEHHUU CPEAHSS CKOPOCTh BCETa COBNAAAET C MTHOBEHHOM?

2) 3aK0H MPSMOJIMHEHHOTO JIBMKECHUS Tesa BeipakaeTcs popmyiioit X = kt + b. Kakoe me-
XaHHYECKOE cojiepkanue kodddunuentos K, b?

3) JlaTb omnpeeneHus Npou3BOHON 3aaHHON (DYHKITUH.

4) OxapaxtepuzoBatb cumMBoJbl f'(x), f'(x,).

5) KoTtopslit reoMeTprdeckuii U GU3HUECKUIl CMBICI TPOU3BOTHOM?
6) Kak HailT IpOU3BOIHYIO, UCXOMS U3 €€ OINpeeIeHuUs?
7) Jloka3ath, MOJb3yACh ONpeAeIeHueM Pponu3BoaHoiM, (3X* —5X +2)' = 6x —5.

3aganue 6. 3axanus 1J CAMOCTOATENBLHOTO pemienus mo reme: Ilousitue o npous-
BOJAHON QYHKIMH, €€ TeOMEeTPUYECKUN U PU3HYECKHI CMbICJI.

Hcxons u3 onpeneneHus Mporu3BOHOM, HEMOCPEICTBEHHO HAWTH MTPOU3BOIHBIC OT (hyHK-
IIMI B 3aJIaHHBIX TOYKaX:

a) f(x):%x%x—l BeraucuTh f'(-1) u f'(2). {f'(-1)=2; f'(2)=5}.

0) f(x)=;(—: Beraucauts f'(-3) u f'(0). {f'(-3)=0,5 f'(0)=2}.

3ananue 7. 3apanus no reme: IlpaBuia nuddepenuupoBanus.
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F(x)=x"(x=1).

Pewenue.
7(x)=(x(x-1) =
=(x*) (x—1)+x*-(x=1) =

317 -(.\'—l)+_\‘3 -(l—()):

3 2 3 3 -~
X =3x - x:=4x —=3% .

[
)

f(x) = 4x°-sinx
Perienue
f1x) = (4x>) -sinx +4x° - (sin x)’
f(x)=12x°-sin x+4x> - (—cos x) =

=12x%-sin x—4x> - cos x

* Mpumep 3. - %

5-x

PelleHune.

u=x*-4x,v=5-x

o[ %2 =dx _1x2 ~4x] (5=x)=(x? —4x)(5—xl’ (2x=4)(5=x) =x? —4x)-1) o
‘[ 5-x J' (5-x)? E (5-x? g

C10x=2x" ~20+4x+x* —4x _—x’ +10x~20

7 (5- x|’ o (5-x

3ananme 8. 3aganusa no reme: IlpousBoanbie 3j1eMeHTapHbIX pyHkuuid. Ilpousson-
Hasl CJI0KHOM PyHKIIMH.
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OTBeTHTH HA BOIIPOCHI:

1 Yto Ha3bIBaeTCs MPOU3BOAHON (PYHKIIMH B TOUKE?

2 .Yrto takoe nuddepeHnrpoBanue?

3 Kakas pyHkius Ha3eiBaeTcs auddepeHIupyeMon B TOUKe?

4 YTO 3HAUYUT BBIYUCIIHUTH MPOU3BOIHYIO IO aITOPUTMY?

5 Kakwue nmpaBuiia quddepeHiiupoBanus Bbl 3HaeTe?

6 Kax B3auMoCBsI3aHbI HEMIPEPHIBHOCTh (PYHKIIMU B TOUKE U €€ qudPepeHunpyemMocTs B
3TOM TOUKe?

3ananme 9. [Ipumepsl no Teme: Ilpon3BoaHbie 3jieMeHTAPHBIX PyHKIIUIA.
Mpumep 1

HaliTi NpoM3BoaHy CNOXHON hyHKUNK

Y= sin® .

PeweHne

3anuwem 3agaHHy OYHKUWIO B 3KBMBaNeHTHOM Buae:
y(z) = (sinz)®.
B Tabnuue npon3BoaHbLIX HAXOAWUM:

(sinz) = cosax;

’
: a. . 2.2
(u") = 3u*! = 3u°.
u

Mo cpopmyne NpoU3BOAHON CMOXHON hYHKUWUKM MMeaM:
’ r !
' . 3 3 3 . 3—1 ¢z ' a2 o2
Yy = ((sulx) ) = (u ) = (-u ) suhy = 3u” (sinz)’ = 3u” cosx = 3sin” z cosz.
x u
3Oecb u = sinx.

OTtBeT

) e D Hawm 3|
y = 3sin” zcosz.

Mpumep 2

Haittv npouasoaHyo
y = sin bz.

Pelwenue

BbIHOCMM NOCTOAHHYIO 5 3a 3HaK MPOM3BOAHON W 13 TabNKLL! NPOM3BOAHLIX HAXOAUM:

!
(5.’]’.']":5(.7!3)r:5(1'1) :5-]_.1-1 |:5IU:51:5

[MpumMeHsem chopmyny NPOM3BOOHON CMNOXHON (OYHKLNN:
v = (sin5z)’ = (sinwu)} = (sinu)), -u}, = cosu- (5z)" = cosbx -5 = 5 cos 5.

3necb u = bz,
Oteet

v = 5cosbe.

Tema 10. UaTerpas ero npumMeHeHue.
3ananue 1.IlepeyeHb BONPOCOB 10 TeMe AJIsl YCTHOTO 00CYKIACHUA:
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[lepBooOpa3Has u HeonpeneaeHHbIA HHTETPall.

MeToabl HAXOXKICHUSI HEONPEAECIEHHOIO UHTErpaa.

[ToHATHE ONpPENETEHHOr0 HHTErPaJla U €ro CBOMCTBA.

MeTob1 BEIUKMCIICHUS onpeiesieHHoro naTerpana. ®opmyna Herorona — JleliOHuia.
[Ipunoxenus onpeeIeHHOro HHTErpaia Jijisl BBIYUCIEHUS Iomaaei Gpuryp u o0beMoB
TEI.

3ananue 2. Pemienne npuMepos
HeonpeneneHHbI HHTErPaJI

Ipumep 1. 1o onpenenenno HauaUTE HEONIPEACIECHHBIE UHTETPAJIBI.

2 [Sdx b) [3x%dx 0 [cosx dx

Pemennue: [Sdx=5x+C [3x2dx=x*+C [cosxdx=sinx+ C

(5x+ C)'=5 (x* + C)' = 3x? (sinx + C)'= cosx

foc? dx.

Tak kak:

IIpumep 2. Halinute nHTerpan

3
Pemenune: nogymaeM, Nporu3BOIHON KaKoW PYHKIUU sBIsETCA (DYHKIIMS X Hanpuwmep,

y 4 4x°
M3BECTHO, YTO IPOM3BOAHOM PYHKIHMK ~  sBIsieTcs GYHKIUS ~ ° 3HAYUT, MHOXKUTEIIEM
-
MCKOMOM (pyHKLIMU SBISETCS IPOOh KOTOpas
MIOTOM COKPATUThCA ¢ KOAQOUIHEHTOM 4 U MOTYyYUTCS X
1, Sdr= it ¢

2(x) X [x® dx 4 C

Takol ¢pyHKUMEN ABISETCS QYyHKIUSA 3HaYwuT,

HNuTerpan nocTrosiHHOM M CTENEHHON PyHKIUU

v v Js\xdx
Ipumep 1. Halinure HeonpeaeneHHbIA HHTETPA
— 5 5 o1 5 2 10 _
[sAxdx = [5 x7dx = 17)(2 + C= 3 X O = 37\'_353 + C
Pemenue: 2 2

f(x)=3"Q2x+ 1)*.

IIpumep 2. Haligute oOuuii Bu nepBooOpa3HbIX PyHKIUU
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4 ;
Pemenne: Tax xax GyHKIusa ©  0HA U3 EPBOOOPA3HBIX (YHKIIHH TO OJIHA U3
x)=3-2x+ 1)?
epBOOOPA3HBIX PYHKIINU /) ( ) Oyner
1 (2I+ ] )4+ 1
3 > T arl (2r+l)

Torna o6uuii BUA nepBoOOpa3HbIX UMEET BU/IL;
3 c L3 o
F(x) =—(2x+1)’ + C. 3-2x + 1) dr= —(2x+1)°+ C
10 ) 10
HAYUT,
CBoiicTBa HeompeaeJJeHHOTO HHTerpaJa

[(3x° + 9x2 — 5)dx.

IIpumep 1. Haiinute unrerpan

[(3x% + 9x% — 5)dx =

Pemenue:
:3x5|1+9x|]_5r+c :i St 3 Syt O
5+1 241 2 VAV A

f("ﬁ") — 3x* — 2\{.1"
"' X
IIpumep. Haiinure nepsoodpazHyo GpyHKIUU

Pemenue: 3anuiieM 3aaHHyt0 QyHKIHIO B BUJIE

31."3 2\x

*»x b
=3x—2x :
X

fx) =

—d\x+ C.

F(x) =35 -2
Torma nonyunm, 5
2
I€4 ‘d. XS J.—dr
py 4 X+ 4

IIpumep. Haiinure HeonpeaeieHHbIE HHTETPAJIBL: a)
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1
Jeii_rdx — 4 e+ O

Pemenue: a)
}_i_@=zf_i_dx214mh+q+c
b) 33? + 4 31’ + 4 3

HHuTerpajbl TPUroHOMETPUYECKHUX PYyHKIMI

[2sin Z-dx
IIpumep 1. Halinute uaTerpan 2
X B cos (x/2) X
IZSIH?dI——Z "~ T C=—4cos > C

Pemenue:

[Ipu uHTErpUpPOBAHUU TPUTOHOMETPUUECKUX (PYHKIUN yIOOHO UCIOIB30BATH TPUTO-
HOMETPUYECKHUE TOKIECTBA.

IIpumep 2. Haiinute nepBooOpasHyto GpyHKIIUU flx)=sinx - cos x.

fix) :% sin2x ,

Pemenmne: Tak kak TO
F(x) =i -(—L cos2x) + C =— 1 cos2x + C
2 2 4

IIpumep 3. Beruucnure unrerpa I sin? x dx.

-5 1
sin® x = — — ——Cco0s2x.
Pemenue: Bocnionb3zyemcs TOXKIECTBOM 2 Torpna,

hm%ﬂrﬁﬁ—igmﬁﬂﬂzém—iﬂﬂpﬂi

Ipumep 4. Haiinure unrerpan J sin5x-cos3xdx.

Pemenue: Bocnonbzyemes Gpopmyioi
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sinax - coshx = é—(sin{a — b)x + sin(a + b)x):

[sin 5xcos3xdx = | é—(sin 2x +sin8x)dx = L [sin2x dx + é—jﬁ;in&r dx =
1
—Lcos2x - —cos8x + ¢
16

3ananue 3. KourposabHasi padora nmo teme: MHTErpas ero npumMeHenue.

Bapunant Nel

1) dns pyskuunm f (x) = % HalauTe MepBo0Opa3Hyt0, rpaduK KOTOPOM MPOXOAUT Yepe3

X
touky A(1;0)
. dx

2) Haniogure | ————.
) 8 -[ sin?(2-3x)

3)BerunciauTe UHTErpal

2

J'(3x2 —4x— %jdx

d X

4) BeIuuciiuTe miomiaas GUrypbl, OrpaHUUYCHHYIO JTHHUAMU Y = —X* —4X, Yy =4+X,

5) Teno ABMKETCS NPSIMOJIMHENHO CO CKOPOCTHIO

v(t) = 3t> +1(m\c). HaiimuTe myTh, MpOMICHHBII TEJIOM 3a MPOMEXYTOK BpeMenu ot t=0 ¢

1o t=4c.

Tema 11. DsieMeHTHI TEOPHH BEPOSITHOCTH M MATEMATHYECKOM CTATHCTHKH
3ananue 1.IlepeyeHs BONPOCOB 1O TeMe ISl YCTHOTO 00CYKICHUA:
BeposiTHOCTh citydaiinbix coObITHil. Kitaccuueckoe onpeneneHnue BEpOsITHOCTH.
Teopemsl CII0OKEHNS U YMHOKEHHS BEPOSITHOCTEN.

CityqaiiHbple BeTMYUHBL. JMCKpETHBIE ClyJaliHbIe BEJIMYUHBI U UX CBOMCTBA.
[Ipocreitmme NOHATHUA MAaTEMAaTUYECKON CTATUCTUKM.

3ananue 2. OTBEeTUTH HA BONPOCHI:

1.CanoBHuk BecHO# nocaguin 140 cemsiH UBETOB, U3 KOTOPbIX-13 He B3onun. Kakosa Be-
POSITHOCTB TOT'0, YTO IIBETOYHOE CEMEYKO B30OMIET?

2.IlpoBeM HECKOJIBKO H3MEpEeHMH ciydaitHoW Benuuunbl:4,4; 4,2; 3,8; 6; 6,4; 5,4;
3,4;3,8. Halimute Mmoay sToro Habopa 4ducernt.

3.ITpoBenu HECKOJBKO M3MepeHuM ciydaiiHo BenuuuHbl:3 400; 2 500; 1800;2 200; 3
900; 900; 200; 1 600; 600.Haiimure cpeanee apudMeTHICCKOS ITOTO HAOOpa YHCElL.
4.IlpoBeM HECKOJBKO HM3MepeHui ciaydaiiHou BenuuumHbl:S0; 75; 30; 115; 85; 120;
120;75;60; 70. Halinute Menuany 3Toro Habopa 4ucert.

5.IIpoueHT OpakoBaHHOM MPOAYKIIMHU 3aBoja 3a 8 nuei:1,4 ;.1,8 ; 1,1; 2;4,7;1;2; 2.
6.HaitnuTe pazHoCTh cpeHero apupMeTuiecKoro 1 MeIMaHbl 3TOro Habopa yuces.
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3ananue 3. 3agaun.

3amada 1. Ilo craructuke Ha kaxasie 1000 mammnouexk npuxoautcs 3 6pakoBaHHble. Ka-
KOBa BEPOSITHOCTh KYIIUTh UCIIpaBHYIO JIamnouky? Oteet: 0,997

3anaua 2.B knacce 30 yenoBek. BepoaTHOCTh TOro, 4TO NpH CIIy4ailHOM BBHIOOpE OJHOIO
YUYEHHKA TI0 HOMEPY B *KypHajie BbIOPAHHBIM OKaXeTCsl MaJlbuuK, paBHa 1/3. CkoIbKO B
ATOM KJIaCcCE IEBOYECK?

3agaua 3. M3BeCTHO, 4TO «0» — camasl pacHpOCTPAHEHHAs IJIACHAs B PYCCKOM SI3bIKE.
[Ipouuntaiite oTpbIBOK U3 netepOyprcekoit nosectu A.C. Ilymkuna « MeaHbIi BCaaHUKY:
Ha bepezy nycmuvinnvlx 6011

Cmosin oH, OyM GeUKUX NOJIH,

U eoanw ensiden. Ilped num wupoko

Pexa necnacs, 6eomwiii uenn

1lo neti cmpemuncs 00UHOKO.

1o mwucmoim, monkum bepezam

Yepnenu uzowl 30eco u mam,

Ipurom yb6oeoeo uyxonya;

U nec, nesedomuiii 1yuam
B mymane cnpamannoeo connya,

Kpyeom wiymen.

U oyman on:

Omcenb epo3umsb Mul 6yoem uigeoy,
30ecb 6yoem 20po0 3a0%4cen
Haszno naomennomy coceoy.
IIpupoooti 30eco Ham cyicoeHo

B Espony npopybums okHo,
Hozoro meepooti cmams npu mope.
Cro0a no HOBbIM UM 8OJIHAM

Bce ¢pnazu 6 cocmu 6yoym x nam,
U 3anupyem na npocmope.

a) [loaTBepxkaaeT 1 ATOT OTPHIBOK MPABUILHOCTb YTBEPKICHUS, TPUBEICHHOTO B YCIIO-
BHUU 3a1a4n’

0) CpaBHUTE YaCTOTHI TJIACHBIA «y» U «W» B CTUXOTBOPEHUHU.

B) [TocTpoiiTe mOJMIroH OTHOCUTEIBHBIX YaCTOT MOSIBJICHUH TJIACHBIX B ’TOM OTPBIBKE.
Pemenue. a) [Ins kaxx10¥ TJ1acCHOM MOJCYUTAEM, CKOJIBKO pa3 OHA BCTPEYAETCS B TEKCTE.
['machasassiyroo€niune

Yactora3 5213472824035

W3 TaGauiisl BUIHO, YTO TIacHas «0» JEHCTBUTEIHLHO BCTPEUASTCS B TEKCTE Yallle, YeM JI0-
Oast npyras riiacHas

71



0) UacToTa OykBbI «y» paBHBI 21, qacToTa OyKBBI «M» — 24 . clleI0BAaTEIbHO, YaCTOTA OYKBBI
«¥» 0oJIBIIIE

B) CHayvayia HaiiIeM OTHOCHTEIIbHYIO YacTOTY MOSBIICHHS KaXK0i OYKBHI (B IIPOIICHTAX).
I'macHast a sy 10 0 € b1 1 3 € OTHOCUTENBHAS YacToTa, % 143 1322815140 21

Temneps MOCTPOUM MOJUTOH OTHOCHUTEIIBHBIX YaCTOT.

g
i

20 2
] \ / —+— [lonurox
L 15 / \ OTHOCHTENEHEI
XyactoT

o LA A
SAVAVEIWAY
LY

i

OTHOCUTENIbHAaA YacToTa,

2 4 0 ¢ 9

rnacHble 6yKBbl

3ananue 3. KonTpoabHasa padoTra mo reme: JJjieMeHTbl TEOPHMH BEPOSITHOCTH M Ma-
TEeMaTHYeCKOI CTATUCTHKH.

Bapmanr 1.

1. Onpenenure Moy, cpenHee apudMeTruyeckoe u pa3max psaaa: 5, 6, 11,11,-1.

2. Koctd cnaet sx3amen no 6uonioruu. EMy Hy»HO BeryuuTh 21 6mner. O 3Haet 11 Oure-
TOB, a JIBa TOJILKO MpounTasl. KakoBa BEpOSITHOCTh TOTO, UTO Ha K3aMEHE OH BHITAIIUT
OWIIeT, KOTOPBIN TaXke HE YUTaI?

Bapuanr 2

1. Onpenenure Moy, cpenaee apudmeTnaeckoe u pasmax psiaa: 15,4,12,-3,15.

2. Harama Bbryunna 12 6uiieroB no uapopmartuke u3 20. Ha tpu Ounera y He€ HET oTBe-
ToB. KakoBa BEeposSTHOCTB, UTO HA HK3aMEHE 110 MH(POpPMATHKE i momnaaercs OuieT, KoTo-
pPOTO OHA HE 3HAET?

Tema 12. YpaBHeHHs U HEPaBeHCTBA

3aganmue 1.IlepeyeHb BONPOCOB MO TeMe IS YCTHOIO 00CY KICHUS:
CucreMa IByX JIMHEHHBIX YPABHEHUN C ABYMSI HEM3BECTHBIMU.
Onpenenurens BTOPOTO MOPs/IKa U €r0 CBOMCTBA.

Onpenenurens TPETHETO MOPSAKA U €T0 CBOMCTBA.

Pemenune cucrem nuHenHbIX ypaBHEHUM MeToaoM Kpamepa.

Pemenune cucrem NTMHENHBIX ypaBHEHU MeToA0M ['aycca.

Pemenne cucrem JIMHEWHBIX HEPABEHCTB C IByMSI HEU3BECTHBIMU.

3aganue 2.3a1a4u 10 TeMe
1. Pemenue nppanmoHanbHbIX YpaBHEHUN
Bapuanr 1.
Pemure ypaBHeHus
((3x-4))"2-(5%-2)(5x+2)+20=0
(2x"2+4)/3-(2-3x)/4=(x"2+8)/6
1/(x-3)+1/(x+3)=5/8
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V(1-x)=x+1
V(x"2+x+4)=4
V(5-X)-V(5+x)=2

Bapuant 2.

Peuure ypaBHeHUs

A) (4x+3)(4x-3)-(6x-1)"2+18=0
B) (x"2+x)/4-(3-7x)/20=0,3

C) 1/(x-2)+1/(x+2)=3/8

D) V(x+1)=1-X

E)V(x/2-x-3)=3

F) V(124+x)-V(1-X)=

1. B xakoli mociie10BaTENbHOCTH PEIIAIOT PALIMOHATIBHBIE YPABHEHUS ?
2. Kakue ypaBHEHUs Ha3bIBAKOTCS UPPALMOHATBHBIMU?
3. Kakune nmpuemsl HCIIOIB3YIOT JUIsl PELIEHUS] NPPALMOHAIIBHBIX YPABHEHUM?

2. Pemenne nmokasaTenbHBIX ypaBHCHI/Iﬁ pa3’ In9YHbIMHU criocobamMu

Pemure ypaBHeHuUs
4* = 64
32x+1 =81

Lox _ 25
@ = ;
75x—4 — ()2
Y
(?)3x+1 — (g)Sx—3
3¥+2 4 3% = 30
3:3%-10-3*+3=0
9* =81
23x+3 =8
1 ¥ =49
) = ‘
46x—2 — ()2
o ¥
(;)3x+4 — (§)5x—4
2%*2 4 2% =5
0,52 +1,5:05*—1=0

1. Kakue ypaBHEHMSI Ha3bIBAIOTCS MTOKA3aTEILHBIMU?
2. KakoBbl 0COOEHHOCTH pEIIeHHs TTOKa3aTeIbHbIX YPaBHEH

3. Pemienne TpUroHOMETpUYECKUX YPABHEHUIN PA3JIMYHOIO THUIIA
Pemute ypaBHeHus:
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1) (25in(x+%)—1}(20tgx+l)=0 2) tgx+9ctgx—10=0

3) 2sin2x =3c0s2x 4) 3sin® x+sinx-cosx—2cos’ x =0
5) sin5x =sinx 6) sin4x+sin®2x=0

1. Kakue ypaBHEHUS ABISAIOTCS TPUTOHOMETPUUECKUMU?

2. Kakue ypaBHEHUs] OTHOCATCA K IPOCTEHIIIMM TPUTOHOMETPUUECKUM YPaBHEHUSAM?

3. Kakue cyiiecTByroT criocoObl peleHns 00Jiee CI0KHBIX TPUTOHOMETPUUECKUX YpaBHE-
HU?

4. Mertoa MUHTEPBAJIOB

X+17
1. Pemute HEpaBeHCTBO: ————>0.

X2 —x—6

J17-15x— 2%
2. Pemte HEpaBEeHCTBO: 3 >0,

2x+1
3. PemuTe HEpaBEHCTBO: +2x+1 < > .

—X
1.JlaliTe ornpeiesiecHUE HEPABEHCTBA C OJJHOW IMEPEMEHHOM.

2.B yeM cyTh METOJ1a UHTEPBAJIOB?

5. Pemienne npukinaaHeixX 3a1a4

1. IlonoBuHY BpeMeHH, 3aTPau€HHOT0 Ha JIOpOry, aBTOMOOWJIb €Xall CO CKOPOCThIO 74
KM/4, @ BTOPYIO MOJIOBUHY BPEMEHH — CO CKOPOCThI0 66 kM/4u. Haiinure cpenHior cko-
POCTh aBTOMOOWJISI Ha MPOTSKEHUU Beero myTH. OTBET 1ailTe B KM/4.

2. TlepBbIit BeTOCUTIETUCT BhIeXal M3 MOCEIKa MO MIOCCe CO CKOpocThio 15 km/4. Uepes
9ac IMOCJe HEro co CKOpocThio 10 KM/4 M3 TOTO K€ MOceKa B TOM K€ HAlpaBIICHUU BbI-
exaJl BTOPOM BEJIOCUIIEIUCT, a €IIe Yepe3 Yac IMocie 3Toro — Tpetuil. Halinure cko-
POCTBh TPETHETO BEJIOCUNEAUCTA, €CJIM CHayajga OH JOTHaJl BTOpPOro, a yepe3 2 yaca 20
MUHYT MOCJI€ 3TOTO TOTHAJ nepBoro. OTBET AaiTe B KM/Y.

3.Paccrosinue mexnay roponamu A u B paBHo 150 kM. U3 ropona A B ropon B Beiexan
aBTOMOOMJIb, a uepe3 30 MUHYT CJIEIOM 33 HUM CO CKOpPOCThIO 90 KM/4 BbIeXajd MOTO-
LUKIIKCT, AOTHAN aBTOMOOWIb B ropoae C u noBepHya oOpaTHo. Korjia on BepHyics B A,
aBToMOOMIIL IpuOBLT B B. Halinute paccrosinue ot A 1o C. OTBeT AaiiTe B KUIOMETpaX.
4.3 roponioB A u B, paccrosiHue Mexxay KOTopeiMU paBHO 330 KM, HaBCTpeudy APYT ApPY-
Iy OJHOBPEMEHHO BBIEXaJH JBa aBTOMOOWJISA M BCTPETHIIMCH uepe3 3 yaca Ha paccTos-
Huu 180 kM oT ropona B. Haiinute ckopocTh aBTOMOOWMIIS, BHIEXABIIETO M3 ropoja A.
OtBer gaiiTe B KM/4.

1. Kakue 3ama4uu SBASIOTCS MPUKIIATHBIME?
2. [To xakoii cxeMe MOXKHO pelliaTh NPUKIAIHbIC 3a/1a9n?

6.IIpeoOpa3oBaHne BbIpaXXEHHUH, COIEPIKALINX KOPEHb
1 BapuanT
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8
1. Borumcauth: a) 3/3%°-2% : 6) 4 312.[1]

2. YOpocTHUTh BBIpaXKEHUE: a) (3\/?)3 ; 0) ("i/a_z‘{/b_3 )lz;
4
3. Bemuucnurs: a) %#@/272 ~\3/64 ;6) 31157 - 3&/11+\/§; B) (3 128+3\/%J:3\/§

3
4. YHpocTUTh BhIpaKEHUE: i/i/a? - (\/ Ya* )

2 BapuaHT
1 20
1. Boruncnuth: a) ¥2°-5° 0) 10430'[5)
6
2. YOpocTuTh BBIpaXKEHHUE: ; a) ( & azb) ; 0) (\/5 ~3</5)6

3. BBIUMCIHTE: )3 32 +4/18- i/%—\/\/zse . 6)4/17-+/33 - 417 +4/33 ; B)
(3{/§+3 6 +3{/Z)-(§/§—3{/§)

4. YHpoCTUTh BRIpaKeHue: 3//x°y* _(%/xyz)5

1

. Uto Takoe apudmeTniecKuil KOpeHb?
2. Kakue ocHOBHBIE CBOWCTBA apu(PMETHUECKOTO KOPHS?

3ananue 3. KonrposabHas padora Nel2

1 Bapuant

1.13BecTHO, UTO cHUCTEMA YPAaBHEHUN UMEET YeThIpe pemeHns. CKOJIbKO TOUEK Mepeceye-
HUS UMEIOT rpauKH 3TUX YPAaBHEHUI?

—2y=1
2. SIBnsieTcst U pEUICHUEM CUCTEMBbI {f}y _y _ 4 1apa umcesn (6;2,5)?

3.BbIpasuTe IEPEMEHHYIO Y Yepe3 MEPEMEHHYIO X U3 YpaBHEHUS 7x* -y +4=0
2

o =X
4.Pemmre cucteMy ypaBHEHHM CIIOCOOOM TMOICTAHOBKHU {yy_ 42

¥ +3)?<9

5.Pemmte rpaduuecku cucteMy HEpaBEHCTB { y=x 5
6.Pemmre cucteMy ypaBHeHHIA { oy=4
) yyp x2—2xy =3

I <100

7.Pemnte rpa@uuecku cCUCTEMY YpaBHEHUIN { r=
x—y=1

8.J1Be Opurazapl, paboTasi BMeCTe, MOTYT BBIMOJIHUTH 3a7aHue 3a § yacoB. [lepBas Opura-
na, paboTas oj1Ha, MOTJIa BBIIIOJHUTH 3aJjaHre Ha 12 gacoB ObIcTpee, YeM BTopas Opuraja.
3a CKOJIbKO 4acoB MorJia Obl BHITIONHUTH 3aJIaHUE TIepBas Opuraja, eciiv 0bl oHa paboTana
onHa?
2 BapuMaHT
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1.13BecTHO, UTO cUCTEMA YpaBHEHHI UMeeT TpH pereHus. CKOJIBKO TOUEK MNEepEeceueHUs
UMEIOT TpauKH STUX ypaBHEHUI?

=y=4
+xy=26
3.BuIpasuTe NEpPEMEHHYIO y Yepe3 MEPEMEHHYIO X U3 ypaBHeHus 8x° -y +12=0

2

9 =X
4 Pemute CUCTCMY YPABHCHUHU crrocooom IIOJACTAHOBKHA { Y 42
y=-

Z4+y* <25
y=x-—3

X
2. SBsieTCsl M peIICHHEM CUCTEMBI {y nopa uucen (3;1)?

X
5.Pemnte rpaduuecku cucteMy HEpaBEHCTB {

2 +xy=38,

o X
6.PemmTe cucteMy ypaBHEHUI { 2x+y=6

-6

7 .Pemmre rpaduuecku cuctemy ypaBHEHHI { r= 71
xX+y=

8.J1Ba xomOaiiHa, paboTasi COBMECTHO, MOTYT BBITIOJHUTH 3aJ1aHue 3a 6 yacoB. [lepBbrit
KoMOaiiH, paboTasi OJIMH, MOKET BBITIOJIHUTB 3TO 3aJaHUE Ha 5 4acoB CKopee, YeM BTOPOM
KOMOaifH. 3a CKOJIbKO BPEMEHH MOKET BBITMIOJHUTD 3TOT 3aJaHue MepBbId KOMOaitH, pado-
Tas OqUH?

3.2. TunoBbie KOHTPOJbHBbIE 32JaAHUS 1JIsl IPOMEKYTOYHOM aTTeCcTAlluN 00y41aro-

HXCH
Bapwuanr |
Al Ympocrure Bolpaxenme ~ (SNa+ cosa)” -1
1)0 3) sin2a,
2) 1 4) cos2a
A2. Pemute ypaBHEHHUE
X /3
sin==—
5 2
+ s +10zn + s +2/m
3 ,N€Z 3) 3 ,N€Z
n Y4 n Y4
-1) —+22n -1) —+22n
2)( S ez VT ey
A3 Pemnte HepaBeHCTBO
X+2
>0
7—-X
1) (-o0; - 6) 3)(-1;8)
2) [-3; 7] 4) [0; +o0)

A4 Ha pucynke nzobpaxkeH rpa@uk GyHKIIMM, 3aJaHHOW HA TPOMEKYTKE [5:6). Viasmure
MHO>XECTBO 3HAYCHHM 3TON (QyHKIIUU.

1) [-5:6)
2y [-2:4]
3) (-3:4]
4) (-3:2]
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_ 2
A5 Haiiure MHOKeCTBO 3HaueHuit pynkuuu V= €08 X+3

1) [0; 4] 3) [3; )

2) [3; 4] 4) (3;4)
A6 Haiigure npon3BoaHyto GyHKIuun Y = sin x +2x°
1) ¥y =—C0SX+2x° 3) y =—-CosX+12x°
2) ¥y =C0SX+12x° 4) Yy =COSX+ X’

A7 Haiinure yrioBoi ko3hpuimeHT kacaTeabHOM, TPOBEACHHOM K rpaduKy QyHKIIHH

y=7x 21 +18 B €r0 TOYKE C aBCIMCCOH 0 — 1
1) - 18 3)-21
2) 22 4) 17
15 «
= =<Xx<r

B1 Haiinure 3Hauenue Beipaxenus 1,5 — 3,4c08X, eciu Sinx=17 " 2

B2 Haiigure 3nauenue Gyukiuu y=f(-x)g(X)-g(-X) B ToUKe Xo, €CIIU U3BECTHO, YTO (PYHK-
st Y=f(X) — getnas, pynkius y=g(X)-uedetnas, y=Ff(Xq)=-3, y=g(Xq)=-2

C1 Haiigute HanOonpiliee 1 HAMMEHbIIICE 3HAYCHNUE 3aTaHHON (DYHKIIMH HA 33 TaHHOM
IIPOMEIKYTKE

X4

x*+1  (~oo;+w)

Bapuanr ||
Al Yrpoctute shipacerne  (C082¢ +Dtg’a -1
1) cos2a; 3) ctgx :
2) 9o 4) —cos2a,
A2 Pemute ypaBHEHHE
COs X — ﬁ =1.

2

1) [—1‘”£+nfz, neZ
J J 3

-
N =+ 2an. ne’l
4
£ T -5
3) —+2nn, nel
4
T
4 i1+rm, neZ

A3 Pemnte HEpaBeHCTBO

Gx +18
Tx

=0
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1) [-3 0) w (0 +x=)
2) [-3 0)
3 [-3 +=)

4) (—oo 3] w (0 +x)

n300paxeH
Ykaxure 310

A4 Ha ogHOM U3 pUCYHKOB
rpaduk yeTHON (HYHKIUH.
PHCYHOK.

AS Haiinure MHOXKECTBO 3Ha- yeHu QyHK-

un y =2sinx+5

1) [-2; 2]

3) [-5;

L

5]
2)[3;7] 4) [-1; 1]

4
A6 Haiimure npoussognyio pyHkuum Y =~ COSX+X",

1) ¥'=-sin X+4x°. 2) y' =sin x+4x>.

3) y =sinx+x°. 4) y' =—sinx+x*

A7 Haiinute yrinoBoi KodhPUIIMEHT KacaTeIbHOM, TPOBEACHHON K rpaduKy HyHKIINH

_ 2 _ o =
Yy =5X"=3X+2 p aro Touke ¢ abermccoit % = 2,

1)16; 2)17; 3)0,3; 4)0.
\r Tex<n

B1 Haiiqure 3HaueHne BolpaskeHnsiv11€0s X | ecym sinx= V11" 2
B2 ®yukius y=f(X) onpeneneHa Ha Bcel YUCIOBOM MPSIMOM U ABJISICTCS TIEPUOTUIESCKOM ¢
neprogom 5. Ha mpomesxytke (-1;4] oHa 3amaercs popmymoii f(X)=x"-2x-1. Haiiaute 3Ha-
yeHue Beipakenus 3f(7)-41(-3).
C1 Haiigute HaubompIee 3HaUeHUE PYHKITHH
f(x)=3(2x-4)*-(2x-4)°
x-2/<1

pu
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Bapuasnr ||
cos? X —sin? x

Al Ynpocrture BbIpakeHHE 2c0s” x -1
1) 1; 3) ctga;
2) 9o, 4) sina.
A2 Pemmre ypaBaeHue SinX=1

z+27zn,neZ

1) 2 : 3) mnelZ :
Zimnez
2)2 ; 4) 2mne”Z,
5x—-15
> 0.

A3 Pemmre Hepasencto (X+6)x—8)

1)(-:6)u(3:8). 3)(-6;3)U (8;+).

2)(—w;—6)u(—6;3); 4)(3;8)u(8;+oo).
A4 Ha pucynke nzo0OpaxeH rpa(}n/nc 7 byHK-
LMK, 33/1aHHOM Ha mpoMeskyTke [-5:4) 1L o = Vka-
KUTE MHOKECTBO 3HAUYECHUM 3TON PyHK- + + + + + ¢t~ - LAU.

1) [-5:4) F 3

2 [-3:2] == g
2o LN
4) (-3:2]u(2;3] | :

A5 Halignte MHOKECTBO 3HAYCHUH .
Y= 4 —cosx ,

- Y

byHK-

1) [2; 4] 3) [-2; 6]
2) [3; 5] 4) [-1;1]
A6 Haiiure nponssoguyto Gpyakuun Y = SN X+ X,
1) y =COSX+3x*. 3) y =—Ccosx+X°.
2) y =CcosX+Xx°. 4) y =-00sx+3x*

A7 Haiigute yriioBoi kodhOUIIMEHT KacaTeIbHON, TPOBEICHHOMN K rpaduKy GyHKIIUN

y=3x"-2x+1 g ero touxe ¢ a6ermccoit % =1
1) 4 3) 2
21 4)5

: _2 Tex<n
B1 Haiinurte 3Ha4yeHue BI)Ipa)I(eHI/IH\/ﬂ SINX ecom cOSX= 5 2
B2 Ilepuoanueckas yetnas Gpynkuus y=Ff(X) onpeneiaeHa st BCeX ACHCTBUTEIbHBIX UH-
f(17)- f(-12)
cen. Ee mepuon paBen 6. HaliquTte 3HaueHus1 BRIpOKCHUS f(29) , eciu f(5)=3.
C1 Haiigute HanboblIee 3HaYeHUE QYHKIIUN

£(X)=50(0.5x-1)%(0.5x-1) mput | X~ 3/ <3
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Bapuant IV

) 2
Al Yupocrure Beipaxenne [ SIN” X—5+7C0S"+ 2
]_) tg’a - 3) ctg’a -
1
2) cos’a: 4)

&

sin2x =

[ &

A2 Pemurte ypaBHEHUE

(—1)”£+ﬂn,nez_ (— )”£+@ nez

(_ )n+1ﬂ..|.ﬂ2n nGZ 4 (—1) 6+ﬂ2n,nez

A3 PemHTe HEPABEHCTBO

1) (- 0;-6)U[3;+w). 3)(—6;0)U(3;+oo);

2) (—oo;—6)U(0;3]; 4) (—6;0)u[3;+oo)_
A4 Ha xakoM U3 CJIeIYIONIMX PUCYHKOB N300pakeH rpaduk (yHKINH, BO3pacTarOIIeH Ha
IPOMEKYTKE [-1;2]

-

| Lo W BLESR R W
.0'\/’ X AY

2) ')'1 | ! 4) v

A5 HaiiguTe MHOX€ECTBO 3HaueHui pyHkuun Y =1+5cosx
1) [-4; 6] 3) [0; 2]
2) [-2; 2] 4) [4; 6]
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A6 Haiiyre nponssommyio dymkmun Y = 2X —3€0SX
2) y =10x* —3sinx. 4) y =10x* +3sin x_

A7 HaiiguTe yrnoBoi Ko3(h(GUIIMEHT KacaTelbHOM, MPOBeIeHHON K rpaduky GyHKINN

y=3x"=5x+1 ;org rouxe ¢ abermccoii X0 = 2.
1)3 3) 1
2)8 87

4
5 . 2T ex<n
B1 Haiigure SIN X, eciu cOSX= 5 2

B2 ®yuknus y=f(X) onpenencHa Ha Bcell YMCIOBOM NPSIMOK | SIBJISICTCS TIEPHOANYSCKOH C
nepuonom 5. Ha npomexytie (14l oma sanaercs hopmymnoii f(x)=1+2x-x2. Haiizue 3Ha-
yerue Beipakenus 2f(-15)+3f(18).

C1 Haiinure Hanbosblee 3HaUeHNE (DYHKITUU

f(x)=32(0.5x-3)*(0.5x-3) npw x-7/<3
Bapuant V
Al Yrpoctute Bhipacerme  5SiN° X —3+5c0s”
1
1) cosa; 3) cosa ;
2) 2; 4) e,

2 .21
COS™ X—SIN" X=——
A2 Pemnrte ypaBHEHUE 2

i£+ﬂn,nez J_rz—”+27zn,nez

1) 3 : 3 3
n7 n+l 7 7N

-1) —+m,ne ”Z -1 +—,ne”Z

) (U Grmnez (D) .
A3 Pemnte HEpaBEHCTBO

(o—1)(4o+2)20

0+3

1 1

(—oo;—3)u|:—;l:| (—3;—:|u[l+oo)
1) 21, 3) 2 ;
2) (= 3;+). 4 [Li+0).
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A4

AS5. Haliiute MHOXXECTBO 3HaUYCHHUM (yHKITUU y =3—4cosx

1) [-1;3] 3) [-4; 4]
2) [-1; 7] 4) (-o0; 3]
A6. Haiigute npoussoanyto Gynxuun Y = 25N X— X
1) y =2cosx—5x*. 3) y =2cosx—x*.
2) y =-2cosx—5x*. 4) y =-2cosx—x"*
A7. Halinute yriioBoil ko3 (HUIIMEHT KacaTeIbHOM, MPOBEACHHOM K Ipaduk 1500005071
‘ p P y @y
y=3x"=7x+12 5 ero tourke ¢ abeumecoit %o =3,
1) 18 3) 11
2) 23 4) 8
2 37w
—,—<X<2x

B1. Haiimure SIN X ecru cosx=3
B2. Ilepuonnueckas yetHas ¢pynkius y=Ff(X) onpenenena ayis Bcex IeHCTBUTEIBHBIX YH-
f(17)- f(-12)
ceint. Ee mepuon paBeH 6. HalinuTe 3HaUCHUS BHIPAKCHHS f(29) , ecimm T(5)=3.
C1. Haiigute HanOonbliiee 3HaUeHHE PYHKIIUU
80

f(x) = 6°+16 mpu

X+55/<25
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Bapuant VI
Al. Yopocrtute Beipaxkenue 1-SinX ctgx COSX

1)0 3) 1-sin2x;
2)cos® 6 4)sin’x.
A2. Pemmre ypaBHeHHE SiN2X=-1
V4
1) —Z+7zn,nez; 3)7zn,neZ
z, m neZ
2)4 27 : 4) —7m+4mn,ne
(6+3)6-11)
A3. Pemute HEpaBEHCTBO 50
1) (Fi-3)u(0:10): 3)(-®;-3) U (LL;+);
2) (=3;0)U(11;+) 4) (-3;0)u(0;12),

A4. Ha xakoM 13 CIEeAYIOIIX PUCYHKOB N300pakeH rpaduk GyHKIHH, yOBIBAIOIICH HA
npomexytke [3;7]?

7 | NEE:
SELEUERERL
EEREENE -

AS5. Haiiiure MHOXKECTBO 3HAYeHNH QyHKupn Y = 2~ 4C0SX
1) [-4;2] 3) [2; 6]
2) [-1; 1] 4) [-2; 6]
A6. Haitzure npoussoaHyio GpyHkmun Y = 38N X— X
1) y =-3cosx—x°. 3) y =-3cosx—4x°.
2) y =3c0sXx—6x". 4) y =3c0sx—Xx°
A7. Haitnure yrinoBoit Ko UIUEHT KacaTeIbHON, TPOBEIEHHOMN K rpaduKky GyHKIIUN
y=-2x"+3X+5  § oro Touke c aberpccoit Xo = 1,
1) 7 3)0
2)1 4)5
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. _4 Zox<n
B1. . Haiigure SIN X eciu cosx= 5 2
B2. ®ynknus y=f(X) onpenenena Ha BCceil YNCIOBOM MPSMO U SBIISETCS TICPUOTNYECKOM
¢ mepuoioM 5. Ha npomexxyTke (~1:4] ona 3amaercst opmytoii f(X)=1+2x-x°. Haiimure
3HaueHue Beipakenus 2f(-15)+3f(18).
C1. Haiigute HaubompIiee 3HaueHUE QyHKITH
-50
f(x) = 62+4 mpy x+35<25

Bapuant VII
sin® o —sin a cos® a
Al. YpocTHuTe BhIpaKEHHE sin® e —cos’ a
1)sina 3)cosa
2) 9« 4) 1.
ctg®Xx—sin X = — ——2
A2. Haliure BCe pelICHUs] ypaBHEHNUS sin” X
2 i2mnez
1) mne”Z 3) 4 '
Zimnez Zi2mnez
2) 2 4) 2
4 —2x <0
A3. Onpenenure YUCIIO HENbIX PENIEHU HepaBeHcTBa X —4
1) 1, 3) 3;
2) 2; 4) 4.

A4. Oynkuus 3agaHa rpa@ukoM. YKaxkuTe 001acTb ONPEAEIICHUS 3TON (PyHKIUU.
1) [-1; 2]

2) [0; 1] 25
3) [-3; 1] 21
4) [-3; 0] 151
1 4

0,5 A

T S} X
4 3 2 1 0 1 2

A 4

1,5

AS5. Haiiiure MHOKECTBO 3HaueHHI QyHKImMu Y = 2sin X+5

1) [-2; 2] 3) [-5; 5]
2)[3;7] 4) [-1; 1]
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— 3
A6. Haiiure ipousBoanyto GyHkuun Y = —2C0SX+ X"
=-2sin X+ 3X .

1) Y

2) y =2sinx+3x°.

3) ¥ =~
4) y =2sinx+3x

2sin x +3x2.

A7. Haiigute yrnoBoi Ko3phUIIMEHT KacaTeabHOW, TPOBEACHHON K rpaduKy QyHKIIUU

y=-x"+6x—4

1) 6
2)5

B1. Ykaxute unciio KOpHEH ypaBHEHUS

T 72'].

B €r0 TOUKE C aOCLIUCCOH X0

3)0
4) -4

=3

cos* 2x —sin* 2x — cos4x = tg3x

Ha MPOMEXYTKE |-

5c0S8x + p = 6sin® 4x

. y:1§/40—60005x+25c052x
B2. Haiinute Hanbopliiee 1eaoe 3HaYeHNe PyHKIUN

Cl. Halinute Bce 3HaUYC€HUSI p, IPU KOTOPBIX YPABHEHUE HE UMEET
KOpHEM.
OTBETbBI HA BAPUAHTLI TECTOB
o Bap. || 1 1l v Vv VI VII

No3an.

Al 3 4 2 2 3 4 1

A2 1 2 1 3 1 2 4

A3 2 2 2 1 2 3 1

A4 3 2 4 1 4 4 3

A5 2 4 2 1 2 4 2

A6 2 3 4 4 1 2 2

A7 3 2 1 4 3 1 3

Bl 3 7 4 0 3 3 7

B2 10 12 2 4 3 10 1

Cl (w005 -B)U(5; | (w005 O)U(L; | (-005 -3)U(5; | (-o0; -3)U(4; | (-o0; -4)U(9; | (-00; -3)U(5; | (-0 -

0) 0) 0) o0) o0) 0) 5)U(11; )
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IV.METOAUYECKHUE MATEPHAJIbI, OHPEJAEJ/ISIIOINUE ITPOLHENYPbI
OLEHMBAHUA OCHOBHBIX BUJIOB YYHEBHOU JEATEJIBHOCTH, XA-
PAKTEPE3YIOIIUX S3TAIIbI JOCTUXEHUSA PE3YJBTATOB OBYUYEHUA

[Iponenypa oueHUBaHUS — NOPAIOK IEWCTBUN MPU MOJATOTOBKE U MPOBEJACHUU aTTE-
CTaIlMOHHBIX UCIIBITAHUNA U (POPMUPOBAHUU OLIEHKH.

[Iponeaypa MpoMeKyTOUHOM aTTeCTallMU MPOXOJIUT B COOTBETCTBUM C llosoxkeHu-
€M 0 IIPOMEXKYTOUHOM (pyOeKHOI) aTTecTanuu 3HaHul ooydaroruxcs JAI'YHX.

ATTecTallMOHHBIE UCHBITAHUS MPOBOJATCA MpernojaBaTeiaeM (Wi KOMUCCUEH TMpe-
nojiaBareyiel — B ciaydyae MOAYJIbHOW JAUCHUILUIMHBI), BEAYIIUM JICKIIMOHHBIC 3aHSTHUS 1O
JTaHHOMY YYEOHOMY TIPEAMETY, WU MPENOAaBaTeIISIMU, BEAYITUMU MPAKTHUECKUE U 1a00-
paTopHbie 3aHATUS (KpOME€ YCTHOTO 3k3ameHa). [IpucyTcTBue mOCTOPOHHUX JIMIL B XOJI€
MIPOBEICHMS aTTECTAIIMOHHBIX MCTIBITAHUN 0€3 pa3pelieHus PEeKTopa WIH MPOPEKTopa He
JommyckaeTcs (3a MCKIIOYEHHEM pPaOOTHHKOB YHHUBEPCHUTETA, BBIMTOIHSIOMNX KOHTPOJIU-
pyrorue GyHKIIUA B COOTBETCTBUU CO CBOMIMH JIOJDKHOCTHBIMH OOsI3aHHOCTSIMH). B ciry-
4yae OTCYTCTBHS BEAYILETO MPENOAABATEIS aTTECTAllMOHHBIE UCIIBITAHUS TPOBOASITCS Mpe-
1oJiaBaTesieM, Ha3HAY€HHBIM TMCbMEHHBIM PacopshKEHUEM 1o Kadepe.

NHBanuapl 1 IHIa C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS, UMEIOIIUE HapPy-
IIEHUS OMOPHO-ABUTATEIBHOIO anmnapara, JOMYCKAlOTCs Ha aTTECTAllMOHHBIE HCIBITAHUS
B COIIPOBOKICHUU ACCUCTEHTOB-COMPOBOKIAIOIINX.

Bo Bpemsi aTTeCTallMOHHBIX HCIBITAHUN O0ydaromuecss MOTYT TOJIb30BaThCS MPO-
rpaMMoi y4eOHOU y4eOHOro mpeiMeTa, a TAKKe ¢ pa3pelleHrs IpernojaBaress CpaBoy-
HOM M HOPMATUBHOU JINTEPATYPOU, HEPOTPAMMHUPYEMBIMU KAJIBKYJISITOPAMH.

BpeMs nmoAroToBkM OTBETA MpH CAAade 3a4eTa/sK3aMeHa B YCTHOW (hopme TOJIKHO
cOCTaBJIATh HEe MeHee 40 MHUHYT (IO KEJaHHUIO O0YYaloIIerocs OTBET MOXET OBbITh JO-
cpounbiM). Bpems otBeTa — He 6osee 15 MUHYT.

[Ipy mOArOTOBKE K YCTHOMY SK3aMEHY AK3aMEHYEMBIi, KaKk IIPaBUJIO, BEACT 3alucu
B JINCTE YCTHOTO OTBETA, KOTOPBIA 3aTeM (M0 OKOHYAHUHU 3K3aMEHA) CAAETCS AK3aMEHATO-
py.

[Ipu mpoBeeHNH YCTHOTO dK3aMeHa HK3aMEHAIMOHHBIN OMJIET BRIOUpAET caM dK3a-
MEHYEMBbIN B CIIy4YaliHOM ITOPSIKE.

DK3aMeHaTOpy MPEAOCTABIACTCS MPABO 33/1aBaTh O0YUYAIOIMIUMCS JIOTIOJIHUTEIbHBIC
BOIIPOCHI B paMKax MPOrpaMMbl Y4eOHOTO TIpeIMETa TEKYIIET0 CeMecTpa, a TakkKe, TOMU-
MO TE€OPETHYECKHUX BOMPOCOB, aBaTh 3aJa4yM, KOTOPbIE MU3y4alUCh HA MPAKTUYECKUX 3a-
HATUSX.

OrneHka pe3yibTaTOB YCTHOTO aTTECTAllMOHHOTO MCHBITaHUS OOBsABIsAETCS 00yda-
IOIIUMCS B JIEHb €ro TpoBeieHus. [Ipu mpoBeeHnN MMChbMEHHBIX aTTECTAIMOHHBIX UCTIbI-
TaHUM UM KOMIBIOTEPHOTO TECTUPOBAHUS — B JICHb UX MPOBEJCHUS WU HE TIO3IHEE Clie-
IYIOIIEro paboyvero JHs MOociae UX MPOBEICHHUS.

Pe3ynbTaThl BBITIOTHEHUS aTTECTAIIMOHHBIX MCHBITAHUN, MPOBOJUMBIX B MUCHMEH-
HOU opme, PopMe UTOTOBOM KOHTPOJIBLHON pabOThl MJIM KOMIBIOTEPHOTO TECTUPOBAHMS,
JIOJKHBI OBITH OOBSIBIICHBI 00YYAIONIMMCS M BBICTABJICHBI B 3a4ETHBIC KHUKKH HE TIO3THEE
clieyrolero pabo4ero JHs MOCe UX MPOBEACHUS.
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JIucr akryanusannu (pOHIa OLIEHOYHBIX CPEACTB y4eOHOI0 mpeaMera
«MaTeMaTuKa»

cDOH,Z[ OICHOYHBIX CPCICTB y‘IC6HOI‘O mpeaMeTa IICPpCCMOTPCH,

O6CY}K,ZICH 151 O,ZIO6p€H Ha 3aCCIaHuHn MCTOI[PI‘ICCKOﬁ KOMHUCCHUH

[IpoTokomn OT « » 20 r. Ne

[Ipencenarens METO. KOMUCCUU

@®oH/ OLICHOUHBIX CPEICTB YUeOHOIO MpeIMETa MEPECMOTPEH,

00CyXeH 1 0J00peH Ha 3aceJaHuU METOJIUYECKON KOMUCCHUU

[IpoTokon OT « » 20 r. Ne

[Ipencenarens METOA. KOMUCCUU

®doH/ OLICHOYHBIX CPEJICTB YUEOHOIO MpeIMETa IEPECMOTPEH,

00CyXeH 1 0J00peH Ha 3aceJaHuU METOJINYECKON KOMUCCHH

[IpoToxon OT « » 20 r. Ne

IIpencenarens METOA. KOMUCCUU
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