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1 Heau u 3aga4M I CHUILTHHBI (MOILYJIA)

Leab ocBoeHUs AUCUUILIMHBI (MOIyJs): (GOPMUPOBAHHUE IMPEACTABICHUN O TEOpUSAX U
METO/JaX MaTeMaTHUKH, O MaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE HAyKH, CPEACTBE
MOJIEJIMPOBAHUS SIBJICHUI U IIPOLECCOB B HAYKeE.

3agaum OCBOCHUS AUCIUIUIMHBI (MOIYIIS):

- OBJIaJICHHUE SI3BIKOM MAaTEMaTHKU B YCTHOM U MUCbMEHHOU (popme, MaTeMaTHYeCKUMHU
3HAHUSIMA W YMEHUSMHU, HEOOXOAMMBIMU JJisi M3YyUEHUS C€CTECTBCHHOHAYYHBIX TUCIUILIHH,
MPOJOHKEHUSI 00pa30BaHUs U OCBOCHUS MPOQeccCHOHANIBHON 00pa30oBaTeNbHOM MporpaMmbl Ha
COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTHYECKOTO  MBIIIICHHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHMUs,
HEOOXOIUMBIX JIJISl IPOAOJKEHUsT 00pa30oBaHMUsL.

— pPa3BUTHE HABBIKOB CaMOCTOSATENILHOI'O M3Y4YEHUsI MAaTEMaTUYECKOW JMTEpaTypbl Ha
PYCCKOM SI3BIKE.

2 IlepevyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 110 AUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3y/1bTaTAMH 0CBOeHHUsI 00pa30BaTebHOI NPOrpaMMbl

B pe3ynbrare 0cBOSHUS AUCHUIUIMHBI (MOY/S) CIyIIATeNb JOKEH:

3HATh:

O0BEKT ¥ TMpeAMeT MaTeMaTUKH, oOmpeneseHus (omucaHus) O0a30BBIX TOHSATHI
DIIEMEHTAPHON MaTeMaTHKH; TEOPEMbl, MpaBwia U (OPMYJBI, BBIPAKAIONINE OCHOBHBIC
COOTHOILIEHUSI JJIEMEHTApHOH MAaTEeMAaTHKH; METOJbl BBIYUCICHUM U  TOXJIECTBEHHBIX
npeoOpa3oBaHUil MaTeMaTUYECKUX BBIPAKEHHMM; METOJAbl  PEIIeHHs U UCCIEIO0BaHUS
OCHOBHBIX THIIOB YpaBHEHUI M HEPABEHCTB, CUCTEM YPaBHEHUI W HEPABEHCTB; OIpPEEICHHUS,
rpaduKd M CBOIMCTBa OCHOBHBIX JJIEMEHTAPHBIX (YHKIMIA; METOA KOOPAHMHAT, METOJIbI
WCCJIEIOBAaHMSI OCHOBHBIX CBOMCTB U MOCTpOeHHs TpaduKOB (YHKIUH; OCHOBHBIC IMOHSATHS
HayaJl MaTeMaTW4YeCKOro aHallM3a: IpeJeN IMOCIeI0BAaTeIbHOCTH M (YHKIWH, TPOU3BOIHAS,
nepBooOpaszHas, MHTErpal; ACWCTBUA HaJ BEKTOpaMH B T€OMETPUYECKON M KOOpAMHATHOMN
dopmax;

yMeTb:

M0JIb30BAThCS M3YYEHHBIMH TEOpPEMaMM U IMpaBWJIaMU Kypca, (opMyiaupoBaTh IpaBHIIa,
BBIBOJMTH OCHOBHBIE (OPMYJIBI 3JIEMEHTApHOM MaTEeMAaTUKH; BBIOJHATh BBIYUCICHHUS,
TOXKJIECTBEHHbIE  MPEOOpa3OBaHMs  BBIPAKEHUMN; peliaTh JIMHEWHble, KBaJpaTHbIE U
TPUTOHOMETPUYECKUE YPAaBHEHUS; UCCIENOBAaTh PEIICHUs JIMHEWHOTO M  KBaJpaTHOIO
YpaBHEHHUH; pelllaTh JIMHEWHbIE W KBaJpaTHbIe HEPAaBEHCTBA, pellaThb HEPaBEHCTBA METO0M
MHTEPBAJIOB; PEIIaTh CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHUHN C JBYMsI HEM3BECTHBIMU; pEIATh
CUCTEMbI HEJIMHEWHBIX YPAaBHEHUM aHATUTUUECKUMHU U (UJIM) rpagMuecKMMH METOJaMHU; peliaTh
CHCTEMBbl HEPABEHCTB; HCCIIE0BaThb OCHOBHBIE CBOICTBa 3JI€MEHTAPHBIX (YHKIUI; CTPOUTH
rpaduku 3aeMEHTapHbIX (QYHKIUU MU BBIIOJHATH NpocTeiiine mnpeoOpa3zoBaHus TIpadUKoOB;
onpeneNnaTh CBOMCTBA (YHKIMH MO MX rpadukaM; HaXOIUTb MPOU3BOJIHBIE M WHTETPAJbI;
uccienoBarb  (PYHKUMHM C  TOMOIIBIO MPOU3BOJHOM; HCIHOJB30BaTh MaT€MaTHYECKYIO
TEPMHUHOJIOTHI0 M CHUMBOJIMKY; IOSICHATh M 3allUCBIBATh DPELIEHUS, HCIOJIB3Yys INPEAMETHBIE
TEPMUHBI U CHUMBOJHUKY; (OPMYIHpPOBATH OMpeneseHus (WJId AaBaTh OINUCAHMS) 0a30BBIX
NOHATUI W3YYEHHBIX pAa3/eloB D3JEMEHTapHOM MaTeMaTHKH, BEKTOPHOW aiuredpsl H
MaTeMaTUYECKOTO aHau3a.

3 O0beM QTUCHMILUIHHBI (MOAYJISA) € YKA3aHUEM KOJIHYECTBA aKaJleMUYeCKUX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy ciaymaresieii ¢ npenoaasareJsieM (10 BUAaM y4eOHbIX

3aHATHIA) M HA CAMOCTOSITEJIbLHYIO PadoTy caylarejel

OO0mas Tpy10eMKOCTh JUCIUIUTHHBI cOCTaBisieT 3 3eT, 108 akajgeMHU4ecKux 4acoB.



Bunx yuebnoit paboThl dopma 00yueHus Bcero
Ounas, 4acoB
ceMecTp
2
ouHas
AyIMTOpHBIE 3aHATHS (KOHTAKTHAsA o4 o4
padora o0y4yammxcs ¢
npenoaaBaresieM), BCero
B TOM YHUCIJIE:
Jlexmuu (JI)
[Tpaxtrueckue 3ansatus (I113) 54 54
Jlaboparopusie paboTs (JIP)
Cemunapsl (C)
Komnoksuymsl (K)
Jlpyeue 6uodwvl ayoumopnou pabomol
CamocrosiTesibHas padora (Bcero) 54 54
B ToMm uncie:
KypCOBOI MPOCKT (pabota),
(camocTosaTenbHas pabota), (KII-KP,
CP)
PacuerHo-Tpaduueckue padbotsl (PI'P)
Pedepar (P)
Kontponbnas padota (KP)
lpyeue  6uodwi CAMOCMOAMENbHOU 54 94
pabomul
Bux  npomMexyTrouHoM — arrecTanuu 3a4eT 3a4eT
(3ayeT, 3a4eT ¢ OIEHKOM, PK3aMEH)
OO01mas Tpy10eMKOCTh Jac. 108 108

4 Coneprxanue JMCUUILTHHBI (MOYJIs1), CTPYKTYPUPOBAHHOE IO TeMaM (pa3jeiam) ¢
YKa3aHHEM OTBEJCHHOI0 HA HMUX KOJHYECTBA aKAIeMHU4YEeCKHX YaCOB M BH/0B y4eOHBIX
3aHATHIH 1JI51 00y4aromuxcs 04HOi (opMbl 00yueHus:

4.1 Cooepircanue pazoenoe oucyuniunsl (Mooyns)

Ne | HaumenoBanue paszzaena
Coneprkanue pasjaena
T/T1 | TUCIUTUTUHBI (MOYJIs)
1. | Yucna 1 BEIYUCIEHUS 1. Harypanbnsle uncna. [IpocTbie H COCTaBHBIE YKCA.

Henurtens, kpatHoe [lpusnaku nemumoctu Ha 2.3,4, 5,9,10.
HaubGonpmmii obuuit nenurens. HanMmenbiee ob1iee kpaTHOE.
2. lenwie unca. JlecTBUs HAJ IEIBIMU YUCIaMU

5. OGrikHOBeHHast [poOb. Jlecstuunast qpods. OkpyrieHue
qHUCe

4. PanmonanbHble yncia. UppalrioHanbHble YA,

5. Koopnunarnast npsimasi. M3o0paxeHue ducen Ha
KOOpPAMHATHOM NpsiMOi. Moaysp JeiCTBUTEIBHOIO YHUCIIA.
['eomeTpruecknii CMBICT MOTYJIS.

6. I[IponenTsl. [Iponopuus OcHOBHOE CBONCTBO MPOIOPLIMH.
7. CTeneHp ¢ HaTypaJIbHBIM U LIENbIM MToKa3aresieM. CBoOMCTBa
CTENEeHEeN ¢ HATypaJIbHBIM M 1I€JIBIM OKa3aTeJIsIMH.




Ne
/o

HaunmenoBanue pasnena
JUCUHUTLTAHBI (MOTYJIs1)

Conepxanue pazaena

8. Kopensb m-oii crenenn (N € N, n#1), ero cBoiicTa s

CJTy4aeB YETHOTO M HEUETHOT'O 3HAYCHHH YnCIa 11
Apudmerndeckuii kopeHb. CBOKCTBa apu(PMETHICCKUX KOPHEH.
9. CteneHb ¢ panMoHaIbHBIM NokazareneM. CTerneHb ¢
JIeHCTBUTEIIFHBIM ITOKa3aTeaeM. CBOMCTBA CTEIICHEH C
palMOHAIBHBIMU U JIEUCTBUTEIILHBIMU MTOKA3aTEIISIMU
10.TekcToBBIC 3aa4H HA YHCIIOBEIC 3aBUCHMOCTH.

Anrebpanyeckue
BBIPAKCHUS

1. OnHousnieH 1 MHOrO4JIeH. Pa3znoskeHrne MHOroujieHa Ha
MHOXKHTENH- TOXIeCTBeHHBIE MPeoOpa30BaHUS MHOTOWICHOB.
2. ®opmyJTbl COKPAIIEHHOTO YMHOKECHHS

3. Anrebpandeckast 1poOb. OCHOBHOE CBOMCTBO JPOOH.
JlelicTBus Han anreOpandecKuMu apo0sMu. ToK1eCTBEHHBIC
peoOpa30BaHUs PAIIOHATBHBIX BBIPAKEHUH

4. KBampaTHblii TpexwieH. PaznokeHue KBaIpaTHOTO TPEeXWICHA
Ha JIMHCHHEIC MHOXKHTEIIH.

5. IIpeoOpazoBanusi apuMETUUECKOTO KOPHS.
YHUUYTOXXEHHE UPPALMOHATIHLHOCTH B 3HAMEHATEJIE.
[IpeobOpazoBanus UppaMOHATBHBIX BEIPAKCHUM.

VYpaBuenus. CucTtembl

yYpaBHEHUU

1. YpaBuenus. Kopenb ypaBHeHusl. PaBHOCUIIbHBIE YpaBHEHHUS.
2. JIuneiiHOe ypaBHEHHE.

3. KBaznpatHoe ypaBHeHue. @opMyIibl KOpHEH KBaIpaTHOIO
ypaBHeHus Teopema Buera. PanmonansHble ypaBHEHUS.

4. VppanmoHaibHbIe YpaBHEHUSI.

5. YpaBHeHus, colepKaliie NEPEMEHHYIO 1T0J] 3HAKOM MOAYJISL.
6. CucreMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU
7. CUCTEMBbl HEJIMHEWHBIX YPAaBHEHUN.

HepagenctBa. CucreMbl
HEPaBEHCTB

1. YucnoBble HEPABEHCTBA, X F€OMETPUYECKasi MHTEPIIPETALINS.
CBolicTBa YHCIIOBBIX HEPABEHCTB.

2. Jluneitapie HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
JINHEWHBIX HEPABEHCTB.

3. KBagparusie HepaBeHcTBa. HepaBeHcTBa, conepikaiine
IIEPEMEHHYIO IT0J] 3HAKOM MOMYJIS.

4. PauinonanbHble HepaBeHCTBA. MeTo1 MHTEPBAJIOB.

5. MppaunoHanbHbIE HEPABEHCTBA.

6. CucreMbl TUHEIHBIX, KBaIPAaTHBIX, PAlIMOHATIBHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM.

TexkcToBbIe 3aga4n

1. TexcToBBIC 33]a9M HA COBMECTHYIO padoTy .
2. TekcTOBBIE 3aa4l Ha CMECH U CILIABEL.
3. TekcToBBIE 3aaUM Ha IBUKECHUE.

IIporpeccun

1. YucnoBast ocneIoBaTeNbHOCTh. AprdmeTHieckas 1
reoMeTpuyeckas mporpeccu. @opMyiibl N-TO YieHa U CyMMBI N
MIEPBBIX YWICHOB apU(hMETUUECKON 1 TeOMETPUIECKOM TIPOTPECCUr
CaoiicTBa apu(hMETUIECKON 1 TEOMETPUIECKOM TTPOTPECCHH

2. TekcToBbIE 337124 Ha POLIEHTHBIN IIPUPOCT U BHIYMCIICHNE
""CITOYHBIX ITPOLIEHTOB'.

DyHKIMU U UX
CBOMCTBA

1. IlpsmoyronbHas cucteMa KoopAUHAT. PaccTosiHue Mexy
JBYMSI TOYKaMH Ha KOOPIUHATHON TUIOCKOCTH.

2. [Tousatue Gpynkuu O6macts onpeaeneHus pynkuun. O6nacth
3HaueHul QyHkuuu. Crioco6s! 3aganus pyHkuun. ['paduk
¢yHkuuu. YeTHOCTh M He4eTHOCTh pyHKIMU. [lepronndHocTsb




Ne
/o

HaunmenoBanue pasnena
JUCUHUTLTAHBI (MOTYJIs1)

Conepxanue pazaena

¢bynkuun. [Tonarue o npon3BoaHON GyHKIMH, PU3NUSCKUN U
T€OMETPUYECKHM CMBICII IIPOU3BOAHON. Y PaBHEHUE KacaTeIbHON
K rpaduxy pyHkuuu. [IponzBogHbie CyMMBI, pa3HOCTH,
IIPOU3BEACHNUS, YaCTHOT 0. [Ipon3BOIHBIE OCHOBHBIX
areMeHTapHbIX QyHKIUHA. [I[puMeHeHne mpou3BoIHOM K
WCCIIEIOBAaHHIO (PYHKIUI U IOCTPOCHUIO TPAUKOB.

3. Jluneiinas ¢pynkuus Y =ax+b , ee coiicra u rpauk.
I'paduk ypaBHEHUS C IBYMs IEpEMEHHBIMU. | eomMeTpuyeckas
MHTEpIpEeTaIys] pEIICHUN CUCTEMBI IBYX YPaBHEHUI ¢ IBYyMS
IIEPEMEHHBIMH.

4. OOGpaTHO MPOMOPIIHMOHATBHAS 3aBUCUMOCTh. DyHKIIUA Y = — .
X

ee CBOiicTBa U rpauk.

5. Kagparuunas ¢pyskmus Y = ax’ +bx+c (a=0), ee coiicTBa
U rpaduk.

6. @yHKIUA Y = VX , ee cBoiicTBa 1 rpaduxk.

7. OyHKUHA Y = |X , €€ CBOMCTBA M rpaduK.

8. CrenenHas QyHKIUS C ACHCTBUTEIHHBIM MTOKa3aTeIeM
9. YpaBHEeHHE OKPYKHOCTH.

8 | INokasarenbHast u 1. TokasarenbHas pynkuus Yy =a* (a>0,a#1), ee coiicTBa u
norapudmmuyaeckas rpadux.
bynxm. 2. Onpenenenue norapupma. OCHOBHOE  J1orapupMUUecKoe
ToxaecTBo. CBoiicTBa norapudmos. Jlorapupmuueckas
¢yukuus y =1log, a (a>0,a=1), ee cBoiictBa u rpaduk/
3 ToxxaecTBeHHbIE IPE0OPA30BaHUS IOKA3aTEIbHbBIX U
sorapu(MUUECKUX BBIPAKEHUH.
9 | [Noka3zarenbHbBIE U 1. [lokazarenbHble ypaBHEHUSA. MeTOABI peleHUsS
JorapupmMuyecKue MOKa3aTeJIbHBIX YPaBHEHUH.
ypaBHEHUS U 2. Jlorapudmuueckue ypaBHeHHsI METOIBI pelieHus
HEpPaBEHCTBA. norapu(pMUUECKUX YpaBHEHHH.
3. [lokazarenbHO-n0rapupMuIecKue ypaBHEHHSI.
4 Tloka3aTenpHble HepaBeHCTBA. Jlorapupmuueckue
HEpaBEeHCTBA.
5. CucteMbl oKa3aTeIbHbBIX U JIOTapU()MUUECKUX YpaBHEHHH.
10 | Tpuronomerpuieckas 1. Onpenenenuie TpuroHoMerpuueckux ¢pyHkiuil. Coiictsa u
byHKLMsA rpaduKy TPUTOHOMETPUUECKUX (DYyHKITHIHA

y =sinx, y =cosx, y =tgXx, y =ctg x . O6patHbIe

TPUTOHOMETPUYECKHE (DYHKIIHH.

2. OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO. COOTHONIEHUS
MEX1y CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJHOMN
nepeMeHHor. @opmyiibl ipuBeaeHUA. DOPMYIIbI CTOKEHUS IS
CHHYCa, KOCUHYCa U TaHTeHca. TpuroHoMerpuyeckue GyHKIUU
JBOMHOIO U MOJOBUHHOTO yIIoB. [IpeobpazoBanue cyMMbl
TPUTOHOMETPUYECKHUX (PYHKIUI B IPOU3BEJCHHUE
[Ipeo6pa3oBanue Mpon3BeIeHUs TPUTOHOMETPUYECKUX (PYHKUINN
B CyMMY. YHMBEpCcaibHas MOJCTAaHOBKA.

3. ToxaecTBeHHbIE MPpeoOpa30BaHUsl TPUTOHOMETPUUYECKUX




Ne
/o

HaunmenoBanue pasnena
JUCUHUTLTAHBI (MOTYJIs1)

Conepxanue pazaena

BBIPAYKCHU.

11

Tpuronomerpudeckue
YPaBHEHHUS

1. IIpocreiinye TPUroHOMETPUUECKHUE YPABHEHUSI.

2. MeTtoapl peleHnsi TPUrOHOMETPUYECKUX YPaBHEHUH.

3. Ucnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUH U UX
rpaMKOB MNP peIIEHUH TPUTOHOMETPUYECKUX YPABHEHUI.

12

I'eomeTpuueckue
burypsl 1 UX CBOICTBA.
TpeyroabHuK

1. OcHOBHBIE IOHATHS FTeOMETpUH. BUiibl yriios.
[TapanienbHOCTb U MEPIEHIUKYISIPHOCTD MPSMBIX.

2. TpeyroiapHHK, €0 MeuaHa, OUCCEKTpUca, BHICOTA.
[IpsiMOYyTOIBHBIN, OCTPOYTOJBbHBIN, TYIOYTOJIbHbBIN
TpeyroabHUKU. COOTHOLIEHUS! MEKY CTOPOHAMM U YIIIAMH
MIPOU3BOJILHOTO U MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

3. PaBeHcTBO TpeyronpHUKOB. [Ipu3Haku paBeHcTBa
TPEYTroJIbHUKOB

4. PaBHOOenpeHHbIN TpeyroyibHUK. CBOMCTBA U NPU3HAKU
paBHOOEPEHHOTO TpeyrojibHUKa PaBHOCTOpOHHUI
TPEYTOJIbHUK.

5. llonobue TpeyronbaukoB. Koaddunuent nogodus. [Ipuznaku
110/1001s1 TPEYTOJIbHUKOB.

6. Teopema IIudaropa. Teopema Dakca.

7. CpenHsist IUHUS TPEYTOJIBHUKA U €€ CBOKCTBO.

8. 3aMeuaTenbHbIe TOUKH TPEYrojdbHUKa. OKPYKHOCTb,
OIMCaHHasl OKOJIO TpeyrojbHuKa OKpYyKHOCTb, BIIUCAHHAS B
TPEYTOJIbHHUK.

9. Teopema cunycoB. Teopema kocuHycoB. Pemienue
TPEYTrOJIbHUKOB.

10. [1nomans TpeyrojbHUKA.

13

OKpyXKHOCTb

1. OkpyxHoCTb U Kpyr. Xopaa, 1uaMmeTp, paauyc. Jyra
OKpY>KHOCTH. J{TnHa ayru u okpyxHocTH. [Lmomans kpyra.
2. BaumHOe pacmnojokeHue MpsSMOM M OKPY>KHOCTH.
Kacarenbnast k okpyxHocTu. CBOMCTBA IEPECEKAIOIIUXCS
XOp/I, CEKYILIEH U KacaTeIbHOU K OKPYKHOCTH.

3. lleHTpanbpHbIEe U BIUMCAHHBIE YIIIBI.

14

YeTpIpexyroabHUKH

1. YeTbIpexyroJIbHUKU: TapaJlIeIorpaMm, MPsIMOYTOJIbHUK,
pomO, kBagpat. OCHOBHBIE TEOPEMBI O YETHIPEXYTOJIbHUKAX.
[Nomanm 4eThIpexyroabHUKOB.

2. Tpaneuns. Cpemusist TuHUS Tparneun. [Lomanb Tpanemm.
3. IlpaBusibHbIE MHOTOYTOJIEHUKH.

4. BrincaHHbI€ U ONMCaHHBIC YETHIPEXYTOJbHUKH.

15

MHOrorpaHHHKH.
ITpusma. [Mupamuga

1. [Ipuzma. Buasl npusm, napamienenumnen. bokoBas u nonHas
MMOBEPXHOCTU MpU3MblL. OObEM MTPU3MBI.

2. Ilmpamuya. bokoBasi ¥ moJiHAsA MOBEPXHOCTU MUPAMU/IBI.
O06bem nupamMuapl. Y CEUeHHAs TUPaMHa.

16

@urypsl BpaleHus

1. Humunanp. bokoBas v mosHasi TOBEpXHOCTH MIUHpa. OO0beM
HUATTUHPA.

2. Konyc. bokoBas u nmosHas nmoBepxHoctu konyca. Oobem
KOHYCa. Y CEUECHHBIN KOHYC.

3. Coepa. [lnomans chepsr. Hlap. O6bem mapa. CedeHust
cdepsl 1 mapa miockocTeio. KacarenbHas mi1ockocTs K chepe.




4.2 Pazodenvt oucyunaunvt (MoOyns) u 6udbl 3aHAMUIL

3aHATHSA CEMUHAPCKOTO THIA | &
Ne 0 0 = |8
Haumenoanue paznena E a % w =) i E E‘ E g §
1/ JTUCUHUTLTAHBI (MOTYJIs1) lq;) g q:é E E % é % g Lc.é g
n :|EE[E| 588 5|8 |@
ClE |F|E 2 | O
1 cemecTp
Hroro 3a 1 cemecTp
2 cemecTp
1 | Yucna u BEIYUCIICHUS 4 4 8
2 | Anrebpanyeckue BbIpaXKEHUS 4 4 8
3 | YpaBuenus. CucreMbl ypaBHEHUI 4 4 8
4 | HepaBeHncrBa. CucTeMbl HEpAaBEHCTB 4 4 8
5 | TekcToBBIE 3aMaUN 4 4 8
6 | [Iporpeccuun 2 2 4
7 | OyHKUMH U UX CBOMCTBA 4 4 8
5 [TokazaTenpHas U orapupmMudecKas 2 2 4
GyHKIHN.
9 [TokazaTenbHbIC U JTOTapU(DMHUICCKUE 4 4 8
YpaBHCHHS U HEPABCHCTBA.
10 | Tpuronomerpuueckast QyHKIUS 2 2 4
11 | TpuroHomMeTpUUECKHE YPAaBHEHUS 4 4 8
12 I'eomeTpuueckue GUrypsl 1 Ux 2 2 4
cBoMcTBa. TpeyroabHUK
13 | OkpyXHOCTb 2 2 4
14 | YeTbIpexyroJbHUKH 4 4 8
15 | Muororpansauku. [Tpusma. [Tupamuga 4 4 8
16 | ®urypsl BpalieHus 4 4 8
Hroro 3a 2 cemecTp 54 54 | 108
Bcero 54 54 108

S5.Meroan4eckne yKa3aHHUA CJOYyIIATEIAM

1.1 MeToan4yeckue peKOMeHIALMH 0 MOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

[IpakTUueckue 3aHATHSI UMEIOT 11E€IbI0 YCBOCHUE U PA3rPaHUUCHUE OCHOBOMOJIATAOIIIX
B TEOPETUYECKOM Kypce TIOHATHUH, CHOCOOCTBYIOT OoJiee TMOIHOMY U KOMIUIEKCHOMY
GOpMHUPOBAHMIO Yy CIyIIaTeled CUCTEMBbl 3HAHUH O TEOPUSX W METOJIaX MAaTeMaTHKH; O
MaTE€MaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUI U MPOLECCOB
B HayKe.

B xone moAroToBkM K ceMHUHApy HEOOXOIMMO OOpaTHUTHCS K KOHCHEKTaM JICKIHH 0
COOTBETCTBYIOIIMM TeMaM, a 3aTeM OOpaTUTHCS K y4eOHBIM TOCOOHMSM, PEKOMEHIOBAaHHBIM K
ceMuHapy. B cBsi3u ¢ TeM, 4TO B JAHHOM Kypce€ MpPEIyCMOTPEHBI TEMBbI, PaCKphIBAIOLIUE
OCHOBHBIE DJIEMEHTHI METOJIOJIOTHH HAayKH, TAKME KaK JOKA3aTeIbCTBO U apryMeHTAIus, (POpMbI
pa3BUTHUS 3HAHUS HEOOXOUMO 0OPATUTHCS U K COOTBETCTBYIOIIMM YIEOHUKAM.




Ha  mpakTHueckux — 3aHATHUAX — CIIyIIATENI0  HEOOXOOUMO  OBITh  T'OTOBBIM
apryMEHTHPOBAHHO JlaTh OTBEThl Ha C(OPMYyIUpPOBaHHbIE IMPENOJABATEIEM BOIPOCHI,
MpOoACMOHCTPHUPOBATL 3HAHUSA, IMOJTYYCHHBIC W 3aKPCIUICHHBIC HMPH IMOATOTOBKE K CCMHUHApPY,
MMETh BO3MOXHOCTb BBIIIOJIHUTH IIPAKTUYECKOE 3alaHuE 110 MCIOJIb30BaHUIO METOAOB, CPEICTB
Hay4HOI'0 TBOPYECTBA.

Bugpl paboT, KOTOpBIE HCIIOB3YIOTCS Ha MPAKTHUECKUX 3aHATHAX, CIEAYIOIIHUE:

*  YCTHBIH OIIPOC;
*  TECTBHI;
*  3aJaHusl.

1.2 Mertoaunueckue peKOMeHAANMH CIYIIATESIM [0 CAMOCTOAATEIbHOI padoTe

PaGota nomkHa cucTeMaTHYeCKH KOHTPOJIMpOBaThCs IpenojaaBaTessiMu. OCHOBOM
CaMOCTOSITENIbHOW pabOThl CIYXKHUT MPAKTHUYECKUH Kypce, KOMIUIEKC MOIXY4EeHHBIX 3HaHUWH. [lpu
pacrpeliesieHul  3aJaHuil  oOydaroluecs IOJy4aroT MHCTPYKIMM 10 MX BBIIOJHEHHUIO,
METOAMYECKHE yKa3aHHsl, TOCOOus, CIMCOK HEOOXOAUMOI TUTEPATYpPHI.

CamocrosTenbHas paboTa HOCUT [JEATEIbHOCTHBIM XapakTep, M I0TOMY B €€
CTPYKTYpE€ MOXHO BBIIEIUTb KOMIIOHEHTBI, XapaKTE€pHbIC IS JIEATEIbHOCTH KaK TaKOBOM:
MOTHUBAIIMOHHBIE 3BEHbS, NIOCTAHOBKA KOHKPETHOM 3ajaud, BBIOOp CIOCOOOB BBINOJHEHMS,
UCIIOJIHUTENIbCKOE 3BEHO, KOHTPOJb. B CBSA3M ¢ O3TUM MOXHO BBIICIUTH YCIIOBUS,
o0ecreynBaroIlye YCIEIHOE BbIIOJIHEHHE CaMOCTOSATENIbHOW PabOTHI:

1. MoTuBUPOBAHHOCTH YU€OHOTO 3a/1aHusl (JIJIs1 4YETO, YEMY CIIOCOOCTBYET);

2. Yerkas MOCTaHOBKA MO3HABATEIbHBIX 3a/1a4;

3. 3HaHMe CIymaTeIsiMH METOJIOB, CIIOCOOOB €€ BBITIOJTHECHUS;

4. Yerkoe ompejereHue npenoaasareneM (GpopM OTUETHOCTH, 0ObeMa pabOThl, CPOKOB €€

IIPEJICTaBICHHUS;

5. OmpeneneHne BUAOB KOHCYJIbTAllMOHHON IMOMOIIM (KOHCYJIbTAllMM - YCTaHOBOYHBIE,

TeMaTU4YecKue, MpoOJIeMHBIE);

6. Kpurepuu olleHKH, OTYETHOCTH;
7. Buasl 1 popMbI KOHTPOJIS (TPEHUHTH, TECTBI, TBOPUECKUE 3a/IaHHS).

Jis opraHuzalMM ¥ YCHEHIHOTO (DYHKIIMOHUPOBAHMUS CAMOCTOSITENBHOW paboTh
ciymiateneil HeoOXoAMM KOMIUIEKCHBIM mnonaxon k opranuzanuun CPC mo Bcem Qopmam
ayqUTOpHOM paboThl W oOecredeHWe KOHTPOJS KadecTBa BBINOJHEHHUs (TpeOoBaHMs,
KOHCYJIbTAIINH).

[Tnanpl mnpakTUYECKUX 3aHATHHA  TNPHU3BAaHBl  CIIOCOOCTBOBATh  YCIHEIIHOMY U
3¢ (HEeKTUBHOMY U3YUYEHMIO CIYILIATEISIMU NIPEAMETA, YIIIYOJIEHHOMY €ro IOHUMAaHHUIO.

2. MDOoHJ OLIEHOYHBIX CPEACTB

6.1 IMoka3aTe I M KPUTEPUH OLEHMBAHNUS KOMIIeTeHI N, GOpMHPYeMBIX B X0/ie OCBOEHHS
AAHHOM M CUMILIHHBI

[TokazaTenu <«3HaTh», «yMEThb» NPH MPOMEKYTOYHOW aTrTrecTauuMud B (opme 3auera
ONPENENSAIOTCS KPUTEPUSIMU  «3aUYT€HO» U «HE 3a4TE€HO», YTO COOTBETCTBYET YPOBHSIM
c(hOpMUPOBAHHOCTHU KOMITETCHITUI «0a30BbIN», «HU3KUL.

«3aumeno» — ciymaTtenb TBEPIO 3HAET MNPOrpPaMMHBIA MaTepHall, TPaMOTHO U TIO
CYIIECTBY M3JIaraeT e€ro, He JAOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIIPOC, MOXKET
MPAaBUIILHO MPUMEHSITh TEOPETHYECKHE TMOJIOKEHUS U BIIaJeeT HEOOXOJUMBIMU YMEHUSMU U
HaBbIKaMU IIPHU BBIITOJIHCHUHN TPAKTUICCKHUX Sa)IaHHﬁ.

«He 3aumeno» — ciyliareiab HE 3HAET 3HAUYUTEIBHOM YAaCTH MPOrPaMMHOIO MaTepHala,
JO0IMYCKA€T CYHICCTBCHHBIC OHII/I6KI/I, ¢ OOJBIINMHU 3aTPYAHCHUSAMU BBIIIOJIHACT MPAKTHYCCKUC
3a/1aHMs, 3aJa4H.



Tekymas arrecraums caymareaed 1o aucuumuiiHe (Moaymio) «MaremaTukay
MPOBOAUTCA B (OPME KOHTPOJBHBIX MEPONPUATUN MO OLEHUBAHHUIO (PAaKTUYECKUX PEe3yJIbTaTOB
OCBOCHUS AUCIUIUTHHBI (Moayssi) o nokazatessim «3HATb» u « YMETby.

6.2. TunoBbie KOHTPOJIbHbIE 32/IaHNUSI WU HHbIE MATEPUAJbI, HEOOXOAUMBIE JIJIsl OLlEHKH
3HAHUI, YMEHUIl M ONbITA [AeSATEJbHOCTH, XAPAKTEPHU3YIIIUX JTanbl (POPMHUPOBAHUS
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTe/bHOI MPOrpaMMbl
3ATIAHUE 1
Kaxkoii o1HOY/IeH HMeeT CTAaHAAPTHBIN BU/A:
1. 6xyx?
2a’b*
b
3. 4mn
4. 5t-04p

ITpaBuiibHBIN OTBET: 3

2

3AJJAHUE 2

Crenenp OJHOYJIEHA — JTO ...

1. cymma Beex creneHell OyKBEHHBIX MHOXKHTETEH

2. neneHue Bcex cTerneHe OyKBEeHHBIX MHOXKUTENEH

3. pa3HOCTb Bcex crerneHeil OyKBEHHbBIX MHOXKUTEIEH

4. mpou3BeieHUE BCEX CTENEHEW OYKBEHHBIX MHOKHUTENEH
IIpaBunpHbIN OTBET: 1

3AJJAHUE 3

Kak Ha3bIBaOTCH ci1araemblie, HMEKIIHE OUHAKOBYI0 O0YKBEHHYIO 4acTh?
1. mogoGHbIe

2. OIUHAKOBBIE

3. noxoxue

4. aHaJIOTMYHbIE

IIpaBunpHBbIA OTBET: 1

3AJJIAHUE 4

Kakoii cmoco0 3aganust pyHKnuu npeamnoJiaraer n3o0pakeHue (puUrypbsl Ha KOOPAHMHATHOM
IJIOCKOCTH:

1. cinoBecHBIi

2. TaOIMYHBIN

3. aHaJTUTUYECKUI

4. rpaduueckuit

[TpaBuibHBII OTBET: 4

3AJJAHUE 5

Kak untaercs crenenn 6°?
1. Tpu B IECTOM CTENEHU

2. mecTh B KyOe

3. mecTh U TpU

4. TpoiiHas MECTh
ITpaBuiIbHBIN OTBET: 2

3AJJAHUE 6
KaK Ha3bIBAETCS MHOKHTEIb IPH X’ B KBAAPATHOM ypaBHeHHN?



1. cBOOOAHBIH YNIeH

2. BTOpO# K03 HUIMEeHT

3. crapmmii Ko3pPUIHEeHT
4. creneHHOM KO3 HUITUCHT
ITpaBuiibHBIN OTBET: 3

3AIAHUE 7
Kaxoe u3 npuBeieHHbIX yPABHEHUH He HMeeT KOPHeid?
1. a®=0

2. a’=8

3. a? _3
2

4. a* =-16

[TpaBuibHBII OTBET: 4

3AJIAHUE 8

IIpyn yMHOKeHUM 00€eHX YacTeil CTPOroro HepaBeHCTBA HA OTPUIIATEIbHOE YHCJI0, 3HAK

HEpaBEHCTBA:
1. ocTtaeTcst HEU3MEHHBIM

2. MEHSETCS Ha HpOTI/IBOHOHO)KHI)If/'I, IIpU 3TOM CaMO HCPABCHCTBO CTAHOBUTCA HECTPOTUM

3. MEHsEeTCSl Ha TPOTUBOIIOI0KHBIHN

4. ocraercs HCU3MCHHBIM, ITPU 3TOM CaMO HCPABCHCTBO CTAHOBHUTCA HCCTPOTHUM

[IpaBunbHBIN OTBET: 3.

3AJIAHUE 9

KOCI/IHyCOM OCTpoOro yrJjia B ripsiMmoyrojibHOM TPEYIroJIbHUKE HA3bIBA€CTCA:

1. oTHOLIEHHE MPUIIEKALLETO KaTeTa K THIIOTEHY3€

2. OTHOUIEHHE ITPOTUBOJIEXKAILETO KAaTeTa K TUIIOTEHY3€

3. OTHOIIEHHE NPUIIEKALLETO KAaTeTa K IPOTUBOJIEKALIEMY KATETY
4. OTHOLIEHHE NMPOTHUBOJIEKAIIETO KaTeTa K MpHIIekKaIlleMy KaTeTy
[TpaBuibHBIN OTBET: 1.

3AJJAHME 10

Yem aBJsIeTCcHa COS @ HA eIMHUYHON OKPY/KHOCTH
1. opauHaTOM TOUKN

2. abcuuccoi TOUKu

3. UEHTpaJIbHBIM YIJIOM

4. paguycom

ITpaBrIIBHBIN OTBET: 2

3AJJAHME 11
YcraHoBuTe COOTBETCTBME MEXK1Y ONepanuedl TOXKIAECTBEHHOI0
MHOI'04JICHA M COOTBETCTBYIOLIEH GopMyJ10ii

npeodpazoBaHus

1 | Pa3HoCTb KBagpaToB 1 (a + b)2 —a? +2ab+Db?
2 | KBamgpar pasHocTu 2 | a®’-b*=(a+b)a-b)
3 | KBazgpat cymMmsl 3 (a—b)* =a® —2ab+b?

4 | (a—b)* =a?—2ab—b?

[TpaBunbHeIl oTBeT: 1-2; 2-3; 3-1.

3AJIAHUE 12




YcTraHoBHTE NPABHIBHOE COOTBETCTBHE 1JIsl GOopMYJ IPUBEICHHUS:

Ll sin (m—1t) |'| —sint
2 Tr 2
cos (E+ t) -

3 i 3 .
sin (—— t) sin i
2

4 4
cos (m+t) —cos't
[TpaBunbHEI oTBeT: 1-3; 2-1; 3-2; 4-4.
3AJIAHHUE 13
xy+ y° Ax

YHpocTuTh BbIpajKeHHe: 8x x+y
1 Y

2

1
2. —

2
3 Y

xX+y
" X

x+y

IIpaBunpHBIM OTBET: 1.

3AJJIAHUE 14

CTonMoCTh MOJIYyIr010BOi MOANMCKH HA KyPHAJ cocTaBisieT 640 pyoJeii, a cTOUMOCTh
0JHOTr0 HOMepa KypHaJja — 31 pyO.ab. 3a moaroga Anst KynuJjia 25 Homepos kypHaua. Ha
CKOJIbKO pyOJiel MeHbIIe OHA ObI NOTPATHIIA, €CJIU OBbI MOANMUCAIACH HA KypHAT?

1.135

2. 140

3. 150

4.175

IIpaBunbHBIN OTBET: 1.

3AJIAHUE 15

Ha pucyHke nmoxkasano u3MeHeHHe TeMIepaTypbl BO31yXa HA NPOTSKEHUH Tpex cyTok. 1o
TOPU30HTAJIM YKA3bIBAECTCS 1aTa U BpeMs CYTOK, 10 BEPTUKAJIM — 3HAYeHUe
TeMneparypsl B rpagycax Heabcusi. Onpenenure no pucyHky Hau0o0JbIIYI0 TEMIIEPATYPY
Bo3ayxa 22 suBaps. OtBert naiite B rpagycax Lleabcus.




00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 I18:00 0000

22 siaps 23 susaps 24 susaps

.-17
. -23
-10
-21

[IpaBunbHbIN OTBET: 3

B wNe

3AJIAHVE 16

y 81x*-x!7: (3x7)3,
HaI/IHﬂTe SHAYCHHUEC BBIPAXKCHUA

1.0
2.1
3.3
4.27

[IpaBunbHbIN OTBET: 3

3AJJAHUE 17
Haijinure miiomans reoMeTpu4eckoil GUrypsl, n300pak€HHON HA KJeT4aToi Oymare ¢
pa3mepom kJieTkH 1 cm X 1 cm. OTBeT AaiiTe B KBaAPATHBIX CAHTUMeETPAax.

1.24

2.12

3.10

4.6

[TpaBuIIBHBII OTBET: 2

3AJJAHUE 18

IMoxynartens npuodpen 1ekTpouaiinuk 3a 1800 py6. Llena Obli1a ykazaHa ¢ yuerom
cknakm 20 %. KakoBa HayaibHasi CTOMMOCTD 3JIeKTPOYaiiHUKA (B py0.)?

1. 1800

2.2160

3. 2250

4. 2300

IIpaBunbpHBIN OTBET: 3



3AJTAHME 19
Boramesutn: 1450 1207 - cos 150°.

1.14

2.-10,5

3.7

4. -7

[IpaBuibHBIN OTBET: 2.

3AJJAHUE 20

Jlas1 paccaabl MMEIOTCS TPU COPTAa MOMHUI0POB: KPACHBI «ABpopa» — 38 ceMsiH, KENThIi
«Yparan» — 22 cemenn; po3oBbiii «kHoBuuox» - 40 cemsin. Hailigure BeposiTHOCTH TOTO,
YTO CJIy4aiiHO BLIOPAHHOE CeMsl OKAXKeTCH COPTOM KEJITOr0 WM KPACHOIO IIBETA.

1.0.6

2.0,22

3.04

4.0,38

[IpaBunbHbIN OTBET: 1.

3AJIAHME 21
B tpeyroannuke ABC yroa C pasen 90°, AC =8, cosA=0,8. Haiinute BC
1.6
2.8
3.10
4.12

IIpaBunpHBIM OTBET: 1.

3AIAHUE 22

B npaBu/IbHOM YeThHIPEXyroJibHOM MUPaMu/ie BICOTA PaBHA 8 CM; IBYIPaHHBIH yIoJI IPH
ocHoBaHuu nupamuabl paBen 300. Haiiinte 00bem nupamuabl (B CM3).

1. 4096

2.1512

3.6144

4. 2048

[TpaBuiIbHBIN OTBET: 4.

3AJIAHUE 23
=/ x3+x? —6x

Vkaute 061acTh onpeaenenus pyukuun: Y
[TpaBUIIBbHBIN OTBET: [— 3;0] U [2;+oo)

3AJIAHUE 24

— 2 _
HaiizuTe cyMMy KOOPAMHAT TOUYKH MaKcuMyma 1St pynkmum: Y~ X 2x—4
[TpaBWIIbHEIH OTBET: -2

3AJJAHUE 25

Xx—3y=8 .
> HaiiguTe (XotYo ).

IMapa unces ( Xo;Yo ) - pellieHHe CUCTEMbI:
2X—y =6

ITpaBuibHbI oTBET: 0

3AJJAHUE 26



log, (4+Xx)>2

PeminTs HEpaBeHCTBO:
ITpaBunbHblil oTBET: [21+00)

3AJJAHUE 27

2
. X° +10x
HajinuTe uHTEpBaj, B KOTOPOM rpadpuxk GyHKIHU ) = —20 5 pacnojiaraercsi He HHKe
—5x

npsimoii y=0. B orTBere YyKaxkuTe HauOOJbIIee Iej0e 3HAYeHHe, TPHHANJeKaIee
MOJIy4YeHHOMY HHTEpPBAaJLy.
[IpaBuibHBIN OTBET: 3

3AJIAHUE 28
B TpeyrosibHMKe HM3BeCTHBI JAJUHBI ABYX CTOpPOH: 6 m 3 cm. Hajlinure nimHy Tperbei

3
CTOPOHBI, €CJIM NMOJYyCyMMa IJIMH BbICOT, ONYIICHHBIX Ha JaHHBbIC CTOPOHLI, PaBHA E

JJIMHBI TPeTheii BHICOTHI.
[TpaBuiibHBIN OTBET: 6

3AJIAHUE 29

PemnTe HepaBeHCTBO: 9% _37.3**+30<0. B orBere YKa:KUTe YUCJI0 LeJbIX 3HAYEHHe
U3 MOJIy4eHHOT0 HHTEepPBAaJIA.
[IpaBuibHBIN OTBET: 1

3AZIAHHE 30
HaiiTn HauMeHbIIee 3HAYeHHe PYHKIMH y = X° —3X° +2 Ha oTpe3ke [1;4]
[TpaBWIIBHEII OTBET: -2

3AJJAHUE 31
HajiTn nyiMHy otpeska, orcekaemoro ot ocu (Oy), kacaTe/ibHOM, IPOBEAEHHOI K rpadguky
byukuum y = X B Touke ¢ aGcnuccoii X =1.

ITpaBrIIBHBIN OTBET: 2

3AJJAHUE 32

B npsiMoyroJibHOM KpbIlIKe, pa3Mepsbl KoTopoii 15 ¢cm u 30 ¢cM, Ha/10 BbIpe3aTh
NPAMOYTIoJIbHOE 0TBepcTHE Mmiomanso 100 cM’ TaK, YTOOBI ero Kpasi ObLJIM Ha
OJMHAKOBOM PacCTOSIHMH OT KpaeB KPbIIKH. Ha KakoM paccTosiHMM 0T Kpasi KPBIIIKH
J0JI2KeH ObITh Kpail 0TBepCcTus

IIpaBUIBHBIN OTBET: 5

7 IlepeyeHb OCHOBHOM M JOMOJHUTEIbHON Y4eOHOM JIUTEpaTypbl, HEOOXOAUMOM 1JIA
OCBOCHMS AMCUUIJIMHBI (MOYJIs1)
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