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1. IMacnmopt pabGoyeii nporpaMmbl y4eOHOM IMCOMIIIMHbBI
Maremaruka

1.1. Ob6aacTh NPpUMeEHEHHUS TPOTPAMMBI

PabGouas mnporpamma  y4yeOHOM  AMCHUMIUIMHBI  SBJSAETCS  YacTbl0  OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTesibHOM TporpaMMel B cootBercTBHH ¢ PI'OC mo mpodeccun
09.01.03 Macrep no o6padoTke nrdppoBoii HHPOpMAIUH.
1.2. Mecro yuyeOHOH AUCHMIVIMHBI B CTPYKType OCHOBHOH NpogecCHOHAIBLHOM
o0pa3oBaTe/ibHOI MpPorpaMMbl: 00111€00pa30BaTEIBHBINA UK.
1.3.lenmn m 3agauM y4eOHOH AMCHMIUIMHBI — TPe0OBAaHHUSI K pPe3yJabTATAM OCBOCHHS
Y4eOHOH M CIUIINHbBI
B pesynbrare ocBoeHUs y4eOHON NUCIUTUIHHBI 00yUYaIONTUICS T0JDKEH YMETh!

AJITEBPA

- BBINOJHATH apU(PMETHUYECKHUE ICHCTBUS HAJ YHUCIAMH, COYeTas YCTHbIE M NHCbMEHHBIC
IOPUEMBl; HAXOAWUTh NPHUOIMKEHHbIE 3HAUYEHUs BEJIUYMH M IOTPELIHOCTH BBIYMCICHUH
(abcomroTHAs M OTHOCHUTENbHAS); CPAaBHUBATH YHCIIOBBIC BEIPAKECHUS;

- HAXOAWUTh 3HAUEHHUS KOPHs, CTENeHH, Jorapupma, TPUTOHOMETPHUUECKUX BBIPAKEHUI Ha
OCHOBE OTNpEACTCHUs, HCIONb3YSl TP HEOOXOJUMOCTH WHCTPYMEHTAIbHBIE CpE/ICTBA;
H0JIb30BaThCs MPUOIMKEHHON OLIEHKOM MPU MPAKTUYECKUX pacueTax;

- BBINIOJIHATH NPeoOpa3oBaHUs BBIPAXKEHUN, NMPUMEHSST (GOpPMYJIbl, CBSI3aHHBIE CO CBOMCTBaMHU
CTeIeHeH, JorapupmMoB, TPUTOHOMETPUUECKUX (DYHKIIMIA;

DyHKIUHN U ITpaGUKH
- BBIUUCIIATH 3HaUeHUe (PYyHKIMH 10 3aJaHHOMY 3HAYE€HUIO apI'yMEHTa IIPU Pa3IMYHbIX CII0CO0ax
3amaHust (PYHKIHH;
- OIIpeNIeNsATh OCHOBHBIE CBOICTBA YHCIIOBBIX (PYHKIIMH, HIUTIOCTPUPOBATh UX Ha IpaduKax;
- CTpoWTh TpaQuKH H3YYEHHBIX (YHKIMHA, WUIFOCTPHPOBATh TO TpaduKy CBOHCTBA
3JIEMEHTAPHBIX (QYHKIIMIA;
- UCTIOJIH30BATh MOHATHE (DYHKIIMU JJISl OMUCAHUS M aHAJIN3a 3aBUCUMOCTEH BEITMYHH;

Havana maTeMaTH4eCKOro aHaJIM3a
- HaXOJIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX (YHKIIHII;
- UCTOJIb30BATh MPOU3BOJAHYIO JJIS U3yUEHUS CBOMCTB (PYHKLUH U OCTPOCHUS IpaUKOB;
- MPUMEHTh NMPOU3BOJHYIO AJIS NPOBEIACHUS NPUOIMKEHHBIX BBIYMCIEHUH, pellarh 3aJadu
NPUKJIAJHOTO XapakTepa Ha HaXO0XKIeHHE HauOOJIbIIero 1 HAUMEHbIIET0 3HaYeHHUS;
- BBIYUCIIATH B MPOCTEHIINX CydasX IUIOMAA U 00BEMBbl C UCIOJIb30BAaHUEM ONPEEIEHHOTO
WHTETpaa;

YpaBHeHusi 1 HepaBEeHCTBA
- pewmaTh palMoOHaJbHBIE, IOKa3aTelbHbIe, JOorapuMHUUEecKue, TPUTOHOMETPUUECKHE
YpaBHEHUs, CBOSIIMECS K JTUHEHHBIM M KBaJIpaTHBIM, a TAaK)K€ aHAJIOTMYHBIE HEPABEHCTBA U
CHCTEMBI;
- UCTIOJI30BaTh rpaUuECKUl METOT PEIICHUs YPaBHEHU U HEPABEHCTB;
- M300pakaTh Ha KOOPAWHATHOW TIJIOCKOCTH PEIICHHs] YPaBHEHHM, HEPABEHCTB U CHUCTEM C
JIBYMSI HEU3BECTHBIMH;
- COCTaBJISITh U pEIIaTh YpPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOLIME HEU3BECTHBIC BEIUYUHBI B
TEKCTOBBIX (B TOM YHCJI€ MPUKIIAIHBIX ) 3a/1a4ax.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEHN
- pemaTh MpoCTeiIe KOMOMHATOPHBIE 3a/1a4l METOZOM TIepedopa, a TAKKE C UCTIOIb30BAHHEM
U3BECTHBIX (DOPMYIT;
- BBIYUCIIATH B TMPOCTEHIIMX CIydasx BEPOSITHOCTH COOBITHI Ha OCHOBE IMOJCYETa YHCTIa
HCXOJIOB;



I'EOMETPUS
- pacro3HaBaTh Ha YepPTEekKaX U MOJEISAX MPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTh TPEXMEPHBIE
00BEKTHI C UX ONMUCAHUSIMH, U300pAKEHUAMU,
- ONHKCHIBAaTh B3aUMHOE pACIIONIOKEHHWE TIPSAMBIX M IJIOCKOCTEH B  IMPOCTPAHCTRE,
aApeyMeHmupoB8ams 80U CYHCOeHUsL 00 IMOM PACNONIONCEHUU,
- aHAJIM3UPOBATH B MPOCTEHIIINX CIydasx B3aUMHOE PACIIONIOKEHNE 00bEKTOB B IPOCTPAHCTBE;
- U300pa)kaTb OCHOBHBIE MHOTOTPAaHHUKU M KPYTJIbIE TEJa; BHIMNOJHATh YEPTEKHU MO YCIOBUSIM
3a/1a4;
- cmpoums npocmetiwiue cevenusi Kyoa, npuzmul, NUPAMuUobsl,
- pemaTh IUTAHUMETPHYECKHE M TIPOCTEHIINE CTEPEOMETPHUUYECKHUE 3aJaud Ha HaxOXKJICHUE
TEOMETPHUYSCKUX BEIMYUH (IUIHH, YIIIOB, TUIOIIA/eH, 00hEMOB);
- HCTIOJIb30BATh MMPHU PEIICHUH CTEPEOMETPHYCCKHUX 3aa4 IJIAHUMETPUIECKHE (DAKThI U METOJIBI;
- POBOJIUTH JI0KA3aTEJIbHBIC PACCYKICHHUS B XO/€ PEIICHUS 3a]1ay.

B pe3ynbraTe ocBoeHHs y4eOHOM NUCHUIUIMHBI 00YYarOIHICs T0JKEH 3HAThH.
- 3HaUCHHE MaTEeMaTHUYCCKOU HAayKHU IJId pCHICHUA 3a/iad, BOSHUKAOIINX B TCOPHUU U MPAKTHUKE;
HIUPOTY U B TO K€ BPEMS OTPAaHHUUEHHOCTh MPUMEHEHHSI MaTEeMAaTUYECKUX METOJIOB K aHAJIHN3y U
MCCJIEIOBAHUIO TIPOLIECCOB U SBJICHHUI B IPUPOE U OOIIECTBE;
- 3HAQUYEHHE MPAKTUKU U BOIPOCOB, BOSHHUKAIOUINX B CaMOil MaTeMmaruke Ajsi (GOpMUPOBAHUS U
Pa3sBUTUA MaTeMaTHYECKOU HAYyKH, HUCTOPUIO Pa3sBUTHA IIOHATHA quciia, CO31aHuA
MaTeMaTUYECKOTO aHalln3a, BOBHUKHOBEHUS U PAa3BUTHS TEOMETPHH;
- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKA MATEMATUYECKUX PACCYKICHHUM, X IPUMEHUMOCTh
BO BCeX 00JIacTsIX YeIOBEUECKOH AeATeIbHOCTH;
- BEPOSITHOCTHBIN XapakTep pa3IMUHbIX MPOIECCOB OKPYKAIOIIEr0 MUPA.

1.4. Kosiu4ecTBO 4acOB HA OCBOEHME NMPOrpamMMbl y4eOHOI JUCHHUIJIMHBI:
MaKCcHUMaIbHOU yueOHON Harpy3ku oOydaromerocs 4284acos, B TOM 4HCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku oOydatonierocs 2854aca;
CaMOCTOSTENbHOM paboThl 00yyvaromierocs 1414acos;
KOHCYJIbTAIMi 2 4acoB.



2. CTpykTypa u cojep:kaHue padoueil mporpaMMbl Y4eOHOH THCHUTITHHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yuedHoii padoTbl Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 428
Oo6s13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 285
B TOM YHCIIE:

TEOPETHUUCCKUE 3aHITHS 152

MPAKTHYECKHUE 3aHATUS 123

KOHTPOJIbHBIE pabOTHI 10
CamocTrosiTejibHas pa6oTa o0yuyarierocs (Bcero) 141
B TOM YHCIIE:
pelieHre npuMepoB (3a1a4) 44

COCTaBJICHHE MEHTAJIbHBIX KapT 54

COCTABJICHHE MPE3EHTAIIUN 18

MMOATOTOBKA K KOHTPOJIBHOM paboTe 25
Koncyabranumn 2

Hmocosasn ammecmayusl 6 d)OpMe IK3amena




2.2. TemaTuyeckuii NJIAH U coJep:KaHue YUeOHOH TUCUMTILTHHBI

HaumeHoBaHue Conep:kanue y4eOHOIro MaTepuasia, 1ad0paTopHble U MPAKTUYECKHUE O06bem yacoB YpoBeHb 0CBOEHMS
pa3iesioB U TeM padoThI, cCAMOCTOATEIbHAsA padoTa 00y4YaIIUXCsl, KypcoBasi paboTa
(mpoekT)
1 2 3 4

I'naBa 1. JIuneiinbie n 24
KBa/IpaTHbIE YPABHEHHSA
U HepaBeHCTBA.
DJIeMEeHTBI
BbIYHMCJIHUTEJIbHOM
MaTeMAaTHKH.
Tema 1.1. Paninonanenele | Comep:kaHue y4eOHOT0 MaTepHAaJa 2 1
yucaa. Uppaunonanensle | Harypanbablie yncna. {poOHbie uncina. OTpunarenbHbie Ynciaa. MHOXKECTBO
qucha. LENbIX Yyhcell. MHOXECTBO pallMOHANbHBIX yucell. OCHOBHBIE 3aKOHBI 2
ITonsTue 0 MHUMBIX JIEWCTBUI HAJl pallMOHAIbHBIMU ynciamu. [IpeacraBienne paunoHanbHbIX
KOMIUIEKCHBIX YHCIaX. qrcen AecATUYHbIMU ApoOsamu. [lepuoanueckue apodu. ObparieHne 4ucToi

NEPUOINIECKOH Tpodu B 0OBIKHOBEHHYI0. O0palieHne cMenranHoM

NepUOANYECKOl 1poOu B 0OBIKHOBEHHYIO. MpparimonansHbie yncna.

JleticTBuTeNnbHBIC Ynciia. AOCOTIOTHAS BEIMUMHA JICHCTBUTEIIHFHOTO YHCIA.

Jenenue Ha Hynb. [ToHATHE 0 MHUMBIX U KOMIUIEKCHBIX YHCTAX.

['eomeTprueckas HHTEPIIPETALNS KOMITJIEKCHBIX uncen. CliokeHne u

BBIUMTAHUE KOMILUIEKCHBIX YHCEN. Y MHOKEHHE KOMITJICKCHBIX YHCE,

3a/laHHBIX B asireOpandeckoit popme. JleaeHre KOMIIJIEKCHBIX YHUCE,

3a/laHHBIX B anrebpandeckoii opme. Bo3BeneHne KOMIIEKCHBIX YHCET B

CTENEHb.
Bxoanasi kontposabHas | KoHTpoJsbHbIE padoThI 2 3
pabota KoHnTtposbHast pabota 3a Kypc OCHOBHOTO 001ero 00pa3oBaHus
Tema 1.2. Metog CoaepxxaHue y4eOHOIro MaTepuasa 1
KOOpJIUHAT MeTton KoopAHHAT 1

Tema 1.3. IorpemrHoctu
MPUOIMKEHHBIX 3HAYCHUI
yucen

Coaep:xanue yueOHOro MaTepHaJia

AOcoiioTHAsT TOTPEIIHOCTh H  TpaHWla aOCOIIOTHOM  IMOTPEITHOCTH
NpUOIMKEHHBIX 3HAYeHWW uwucel. BepHple W 3Havame OUQPpPHI YUCIHA.
OTHOCHUTEIbHAS MIOrp€IIHOCTb HpI/I6J'II/I)KeHHOFO 3HAYCHUA qucia.
OKpyTJIeHHe U TOTPEITHOCTh OKPYTJICHUS.
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IIpakTnyeckune padoTnl

[Tpaktuyeckas padoraNe 1 «llorpemnoctu NpuOIMKEHHBIX 3HAYCHUN
qHCeI

Tewma 1.4. JleiicTBust Haj
MPUOIMKEHHBIMU
3HAYCHUSMU YHUCETT

Coaep:xanue yueOHOTo MaTepHaJia

CrnoxeHue npuOIMKEHHBIX 3HAYEHUH Yncesl. Beiuntanue npuoianKeHHbIX
3HaYCHUH Yncell. Y MHOKEHHE MPUOIMKESHHBIX 3HaUeHH ymcen. [lenenue
IpUOJIMIKEHHBIX 3HAUYCHUH yKcell. Beluncienue Hanepen 3aaHHoOM
TOYHOCTBIO0. Bbruncienus ¢ npuOImKeHHBIME YrcIaMu 0e3 mojacyera
MOTPEIIHOCTEI

IIpakTH4eckue padoThl

[TpakTuueckas pabota N2 «JleiicTBust HaJ MPUOIMKEHHBIMU 3HAYCHUSIMHU
YUCEI

Tema 1.5. JIuueiiusie
yYpaBHEHUS C OJTHOM
MEPEMEHHOMN

Coaep:xanue yueOHOTo MaTepHaJia

OcHoBHble onpenenenus. JpoOHo-panuoHanbHbele ypaBHeHUs. ['paduueckuit
CIoco0 pemlieHHus CUCTEM JIMHEWHBIX ypaBHEHUH. (OCHOBHbBIE CBOMCTBA
monysid. CHCTEMBI U COBOKYNIHOCTH JABYX IIPENJIOKEHUH. YpaBHEHUS,
COJIEpKalIMe IEPEMEHHYIO IO 3HAKOM MOAYJIA

IIpakTnyeckne padoTpl

[TpakTyeckas padora Ne 3 «JIuHeiiHbIe ypaBHEHHS C OTHOMN TepeMEHHON»

Tema 1.6. JIuneitasie
HEPaBCHCTBA

Coaep:xanue yueOHOro MaTepHaJia

HepaBeHnctBa 1 ux ocHOBHbIE CBOiICTBa. JInHeliHbIe HepaBeHCTBA. CUCTEMBI U
COBOKYIHOCTH JIMHEHHBIX HEPAaBEHCTB C OAHON mepeMeHHOH. J[poOHO-
paluMoHaNbHbIE HepaBeHCTBA. lIpocreillme HepaBeHCTBa, COAEpIKAILINE
MIEPEMEHHYIO T10J1 3HAKOM MOJYJISL.

IIpakT4yeckune padoThI

ITpaktnyeckas pabora Ne 4 «JIuHeliHble HEpaBEHCTBA

Tema 1.7. Cucremsl
JIMHEUHBIX YPaBHEHUN

Conep:xxanue yueOHOTo MaTepuaJia

Pemienne cucreMbl AByX JIMHEMHBIX YPaBHEHHMUM C JBYMS II€PEMEHHBIMM.
OnHOpOHBIE U HEOJAHOPOAHBIE, COBMECTHBIE U HECOBMECTHBIE CUCTEMBI IBYX
JUHENHBIX YPAaBHEHUM C JBYMs II€pEMEHHBIMHU. PemieHue cucTembl IBYX
JUHEWHBIX YpaBHEHUH C JABYMS NEepeMEHHbIMM B o0mieM Buze. Pemenue
CHCTEM TPEX JMHENHBIX YPaBHEHUH C TpeMsl IEpeMEHHBIMHA MeTofioM ["aycca.

IIpakTyeckune padboTnl

ITpaktuyeckas pabora Ne 5 «Cuctembl JIMHEHHBIX YpaBHEHUI»

Tema 1.8. KBagpaTHsie

Coaep:xanue yueOHOro MaTepHaJia




ypaBHEHUS

KBazpatHoe ypaBHeHHMe obmero Bugaax? + bx + ¢ = 0.MccnenoBanue
KOpHEH 1Mo JucKkpuMHHAHTY. [IpuBeneHHOe KBagpaTHOe ypaBHeHue. Pemienue
KBaJPaTHOTO YypaBHEHHUs sl ciaydas. HemosHble KBajpaTHbIE ypaBHEHUSI.
CBolicTBa KOpHEH KBaJpaTHOro ypaBHEHHUA. Pa3zjnokeHue KBaapaTHOIO
TpexujeHa Ha JIMHEHHbIE MHOXUTENW. bBuKBajpaTHble ypaBHEHUS.
VYpaBHeHus, JieBasi 4aCTh KOTOPBIX Pa3jiaraeTcs Ha MHOXKUTENIN. J[ByuIeHHbIE
ypaBHeHus. J[poOHO-palmoOHAIBLHBIC YPABHEHUS C OJTHOM MTEPEMEHHOM.

IIpakTnyeckune padoTbl

[Ipaktuyeckas pabora Ne6 «KBagpaTHble ypaBHEHHS»

Tema 1.9. I'paduk
KBaJIpaTHOU (PyHKIUU.
I'paduueckoe peuienue
KBaJIpaTHOI'O YpaBHEHUS

Conep:kanue y4eOHOT0 MaTepuaJia

KpanpatHas ¢ynkuuay = ax? + bx + cu ee wacTHble ciydau. Ipaduk
Gyskmuun  y = a(x —m)? +n. TIpapuk ¢yakuun y = ax? + bx + c.
WUccnenoBanue M IOCTpoeHME rpaduka KBagpaTHOH (yHKmuu y = ax? +
bx + c. I'padmyecknii ciocoO pemeHus: KBaJIPaTHOTO YPaBHEHHSL.

IIpakTnyeckne padoThl

[TpakTueckas pabora Ne 7
ypaBHEHUS»

«['paduueckoe pemieHHe KBaJAPATHOTO

Tema 1.10. KBagparusie
HepaBeHCTBa. Pemenue
HEPaBEHCTB METOJIOM

Coaep:xanue yueOHOIro MaTepHaJia

['padmyeckoe pelmieHrne KBaJIpaTHOrO HEPaBEHCTBA. PeleHne HEpaBEHCTB
METO/IOM MTPOMEKYTKOB.

IIPOMEXYTKOB. IIpakTH4eckue padoThI
[TpakTtuyeckas pabora Ne§ «KBagpaTHbIe HEpaBEHCTBAY
Tema 1.11. Coaepxxanue yuyeOHOIro MaTepuasa
Hppauunonanbusie HppauvoHanbHble ypaBHEHMs. lppanuoHalbHbBIE HEPAaBEHCTBA C OJHOMU
YpaBHEHUS U IIEPEMEHHOMN
HppaluoHalIbHEIE IIpakTHyeckue padoThl
HCPAaBCHCTBA ITpaktuyeckas padora Ne 9 «MpparmoHanbHble ypaBHEHHS U HEPABEHCTBAY

Tema 1.12. Henuueiinwie
CUCTEMBI YpaBHEHUH ¢
JIBYMsI IEPEMEHHBIMU

Coaep:xanue yue0HOro MaTepHaJia

IIpaBuna npu penieHuu CUCTEM YPaBHEHHM.

IIpakTH4eckue padoThl

[Tpaktueckass pabora NelO «HemnuHeiiHble CHUCTEMBbl ypaBHEHUI C JAByMs
IIEPEMEHHBIMU




I'naBa 2. ®yHkuum.

16

CrenenHas,
NnoKa3aTeJbHasi U
JorapupmMuyeckas
byHkunn
Tema 2.1. ®ynkuuu u ux | Coaep:kaHue yueOHOI0 MaTepUaa 1
OCHOBHBIE CBOMCTBa Oynkuuu. YerHele W HedeTHble (GyHKUMU. Bospacratomme u yObIBaromue
GyHKIIHH.
IIpakTH4eckue padoThl 1
ITpaktuyeckas pabora Nell «DyHKIHMU ¥ UX OCHOBHBIE CBOMCTBA
Tema 2.2. Creniennas Copneprxanue yuyeOHOIro MaTepuasa 1
byHKIUSA CrenenHas QyHKLHS.
IIpakTHyeckue padoThl 1
[Mpaktudeckas padora Nel2 «CreneHHas GyHKIIHDY
Tema 2.3. Iloka3zarenbHas | Comep:kaHue y4eOHOTO MaTepHAaJa 1
byHKIMSA OcHoBHBIE cBOHCTBa creneHd. [lokasarenpHas QyHKIHS.
IIpakTH4eckue padoThl 1
ITpaktuyeckas padora Nel3 «IlokazaTenbHast QyHKIUSA»
Tema 2.4. Conep:xanue yueOHOTro MaTepuaJia 1
Jlorapudpmuueckas [Tonsitue o norapugme uucna. Cpoiictsa gorapudmos. JlorapudmupoBanue.
byHKIMS [ToTenmuporanue. Jlorapudpmudeckue Toxaecrna. Jlorapupmuueckas
¢bynkuus, ee rpaguk. M ee o0CHOBHbIE CBOHCTBA.
IIpakTHyeckue padoThl 1
ITpaktuyeckas padora Nel4 «Jlorapudmuueckast QyHKIUS
Tema 2.5. Iloxazarensuble | Conep:kaHue Y4eOHOT0 MaTepHuasia 1
ypaBHeHHs. CucTeMbl [Toka3zarenpHble ypaBHeHHs. CHCTEMBI IIOKA3aTEIBHBIX YPaBHEHUH
TOKa3aTeNIbHBIX MpakTuueckue padoTb 1
ypaBHEHUH [TpakTnueckas paborta Nel5 «IlokazaTenbHble ypaBHEHHSI
Tema 2.6. Ilokazatenbuble | Cogep:kaHne y4eOHOro MaTepuaa 1
HEpaBEHCTBA [Toka3zarenpHBIC HEPABEHCTBA
IIpakTH4eckue padoThl 1
ITpaktuyeckas padora Nel6 «I[lokazaTenbHble HEPAaBEHCTBA»
Tema 2.7. Conep:xanue yueOHOTro MaTepuaJia 2
Jlorapudpmuueckue Jlorapugmuueckue ypaBHeHHs. CHCTeMBbI JIorapu(MUUECKUX YPAaBHEHUH.
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ypaBHeHUA. CUCTEMBI

IIpakTnyeckune padoTnl

JorapupMHUUECKUX [Tpaktuyeckas padora Nel7 «Jlorapudmuueckue ypaBHEHHU
ypaBHEHUI
Tema 2.8. Copnepxxanue yueOHOIro MaTepuasa 1
Jlorapupmuueckue Jlorapudmuueckre HepaBeHCTBA
HEpaBEHCTBA
I'imaBa 3. 43
Tpuronomerpuyeckue
byHkunn
Tewma 3.1. Paguannoe Coaepxxanue yueOHOIro MaTepuaJa 1
U3MEPEHUE IyT U yrnoB. | PajguanHas mepa ayru yria. @opMyiia nepexoaa oT rpayCHOTr0 U3MEPEHHUS K
panguanHoMy. Dopmyna nepexoaa OT PaJHaHHOTO U3MEPEHUS K TPaJTyCHOMY.
Juna yru okpyxHocTd. Ilnomans kpyroBoro cekropa. JIuneiHas ckopocTb
IpY BpalaTeIbHOM JIBUKCHUU
IIpakTHyeckune padorTsbl 2
ITpaktuyeckas paboraNel8mo Teme «PannanHoe u3MepeHue Oyr U yriloBy
Tema 3.2. O600mIeHNE EnvHUYHBINA KPYT ¥ €IUHUYHASL OKPYXHOCTh. [lonoxxuTenbHbIe U 2
MOHATHUSA 1yTH (yria) OTPHIIATENbHBIC AYTU U YIibl. Jlyru nyrisl, Oonpime 2. EquanyHas
YHCIIOBAsi OKPY>KHOCTb.
Tema 3.3. Conep:xanue yueOHOTro MaTepHaJia 1
Tpuronomerpuueckue OmnpeneneHue TPUTOHOMETPUUECKUX (YHKIMHA YHUCIOBOTO apryMeHTa.
(GYHKIIUHU YHCIOBOTO O6JiacTi UX onpezeeHus U 3HaYeHUH.
apryMeHTa IIpakTHyeckue padoThl 1
[TpaxTrueckas padota Nel9Tpuronomerpuueckne GyHKIUN YUCIOBOIO
apryMeHTa
Tema 3.4 3naxwu, Conep:xanue yueOHOTro MaTepHaJia 2
YHCIIOBbIE 3HAYCHUS U 3HaKM TPUTOHOMETPUYECKHX (YHKUMNA. BpluMcieHre 4HMCIOBBIX 3HAYEHUH
CBOHCTBA YETHOCTH TPUTOHOMETPUYECKMX (YHKIUHN I 3HaueHWd aprymeHTtos: 0, g ,TT, 3;” , 21T.
HEYETHOCTH . o
Bbruncnenue 4MCIOBBIX 3HAYEHUH  TPUTOHOMETPHUECKUX (DYHKIUH s
TPUTOHOMETPHUYECKIX T T .
bymKHi apryMEHTOB Pl e CoiicTBa 94EeTHOCTH " HEYETHOCTH
TPUTOHOMETPHUYECKUX (DYHKIINH.
Tema 3.5 3meHnenue Conep:xanue yueOHOTro MaTepuaJia 1
TPUTOHOMETPHUYECKUX M3meHeHne KocuHyca U cunyca. MI3menenue tanrexca. MizmMenenue
byHKIHN pu KOTaHTeHca. MI3MeHeHne cekanca U KOCeKaHca.
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BO3pacTaHUM apTyMEHTa
ot 0 mo 21

IIpakTnyeckune padoThl

[Tpaktuyeckas paboraNe20 o Teme «M3MeHEeHUE TPUTOHOMETPHUECKUX
¢yHKuMi pu Bo3pactaHuu aprymenTa ot 0 1o 2m»

Tema 3.6 OcHOBHEBIE

Conep:kanue y4eOHOT0 MaTepuaJia

TPUTOHOMETPUYECKHUE OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 3aBUCUMOCTh MEXKy TAHI'€HCOM
TOXKJIECTBA 1 KOCUHYCOM. 3aBUCHUMOCTb MEXy KOTAaHT€HCOM U CHHYCOM.

Tewma 3.7 Beipakenue Coaepxxanue yueOHOIro MaTepuasa

TPUTOHOMETPUYIECKUX BripaxkeHue TpuroHoMeTpuueckux (GpyHKIHA yepe3 cunyc. Beipaxkenue
byHKIMI Yepe3 apyrue TPUTOHOMETpHUUYECKUX (QYHKLUHN uepe3 KocuHyc. BoipaxeHnue
TPUTOHOMETPUYECKHE TPUTOHOMETPHUUYECKUX (PYHKUHUH uepe3 TaHreHC. Beipaxkenue

byHKINN TPUTOHOMETPUYECKUX (YHKLUHI yepe3 KOTaHIeHC.

IIpakTHyeckue padoThl

[TpakTuueckas pabotaNe21 mo Teme «BpipaxeHre TPUTOHOMETPHUIECKUX
GyHKIMH yepe3 qpyrue TPUrOHOMETPHUYECKUE (PYHKITUI

Tema 3.8 IlepuognyHOCTh

Coaep:xanue yueOHOro MaTepHuaJia

TPUTOHOMETPUUECKHUX [TepnoIM4HOCTH TPUTOHOMETPUUYECKUX (PYHKLUI
byHKIUH
Tema 3.9 ®opmyibl Coaep:xanue yue0HOro MaTepHaJia
IIPUBE/ICHUS CoiicTBa monynepro/ia KocuHyca u cuayca. Tpuronomerpuueckue GpyHKIHI
B3aMMHO JIONIOJTHUTEIbHBIX apIryMEHTOB. TpUroHoMeTpuueckue QyHKINH
[
aprymeHra (E + ). TpuroHomerpuueckue QyHKIHH apryMenTa (T — ).
Tpuronomerpudeckue GyHKIUHU aprymenTa (1 + ). Tpuronomerpuyeckue
31
(GyHKIIMM apryMeHTa (7 — a). Tpuronomerpuueckue GpyHKIMN apryMeHTa
31
(7 + a). Tpuronomerpudeckue GpyHKIUU aprymeHTa (2 — @).
IIpakTHyeckue padoTbl
ITpaktuyeckas paboraNe22 no teme «PopMyJIibl IPUBEACHUS»
Tema 3.10 Copepxxanue y4eOHOIro MaTepuaJa
Tpuronomerpuyeckue Kocunyc paznoctu n1Byx aprymeHToB. KOCHHYC CyMMBI ABYX apryMEHTOB.

byHK1Mu anredpandeckoi
CYMMBI IByX apTyMEHTOB
(popmymBI ClHOXKEHMS)

Cunyc cyMMBI IByX aprymMeHToB. CHHYC pa3HOCTH JIByX apryMEHTOB.
TaHreHc cyMMbl IByX apryMeHTOB. TaHT€HC pa3HOCTH JIBYX apryMEHTOB.
KoTaHreHCchl CyMMBI M pa3HOCTH IBYX apIyMEHTOB.

Tema 3.11
Tpuronomerpuueckue

Conep:xanue yueOHOTro MaTepuaJia

Tema 3.11 Tpuronomerpuueckue QyHKIUN YABOSHHOTO apryMeHTa
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(GyHKIMH YABOSHHOTO

IIpakTnyeckune padoTnl

apryMeHra [TpakTyeckas padora Ne23 no Teme «PopMyIsIbl IPUBEACHUS
Tema 3.12 Conep:kanue y4eOHOT0o MaTepuaJia
Tpuronomerpuueckue Tpuronomerpuieckue GyHKIUHU TTOJTOBUHHOTO apryMEHTa

(GyYHKIIUH TOJIOBUHHOTO
aprymeHra

Tewma 3.13 Bripaxenue
TPUTOHOMETPHYECKUX
(byHKIUH Yepe3 TaHTeHC
MOJIOBUHHOTO apryMeHTa

Coaep:xanue yueOHOTo MaTepHaJia

Tewma 3.13 BeipakeHrue TPUTOHOMETPHUYECKUX (PYHKIIUN Yepe3 TAaHTCHC
MOJIOBUHHOTO apryMEHTa

IIpakTnyeckne padoThl

[Tpaktuyeckas paboraNe24 mo Teme «BpIpaskeHHE TPUTOHOMETPHUYECKIX
(GyHKLUH yepe3 TaHTeHC MTOJIOBUHHOT'O apryMeHTa

Tewma 3.14 Coaep:xanue yueOHOT0o MaTepHuaJia

ITpeoOpa3oBanue [TpeoOpa3oBanue NpoU3BECHUS TPUTOHOMETPUYECKUX (PYHKLIUH B CyMMY
IIPOU3BENCHUS

TPUTOHOMETPUUYECKUX

GyHKIUH B CyMMy

Tema 3.15 Coaep:xanue yue0HOro MaTepHaJia

[IpeoOpa3zoBanue Cymma cunycoB. CymMMa KocuHycoB. PazHocTh kocuHycoB. Cymma
anreOpanveckol CyMMbl | TaHTeHCOB. Pa3HocTh TaHreHcoB. [IpeoOpa3zoBanue Beipakenuii (1 +
TPUTOHOMETPUYECKUX cosa),(1 —cosa), (1 +sina) u (1 — sina) B npousBeneHue. Y CioBus
GyHxmi B PaBEHCTBA OJJHOWIEHHBIX TPUTOHOMETPUUECKUX (YHKITHI.
IIPOU3BEJICHHUE. IIpakTH4eckue padoThI

[Tpaktuueckas padotaNe 25 o teme «IIpeobpazoBanue anredOpandeckoit
CYMMBI TPUTOHOMETPUYECKUX (YHKIUI B IPON3BEIACHHE)

Tema 3.16 CBoiicTBa
TPUTOHOMETPUUECKHUX
GbyHKIUH 1 uX rpaduKu

Coaep:xanue yueOHOTo MaTepHaJia

CaoiicTBa QyHKIIMN Yy = sinx U ee rpadpuk. OCHOBHBIE CBOMCTBA U IrpadukK
¢ynkuuu y = cosx. OCHOBHBIE CBOMCTBA U Tpapuk QyHKIUN Y = tgx.
OcHOBHBIE CBOHCTBA U TpadyK GYHKIUHU Y = ctgX.

Tema 3.17 OGpatnbie
TPUTOHOMETPUICCKHE

byHKIIUU

Coaep:xanue yueOHOro MaTepHaJia

OyHkuus, oopaTHas cunycy. OyHkuus, oopaTHast kocunycy. OyHkuus
oOpartHas TanreHcy. @yHkIus o6paTHasi KOTAHTEHCY.

IIpakTuyeckue padornl

[IpakTrueckas padotaNe26 o Teme «OOpaTHBIE TPUTOHOMETPHUECKUE
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GyHKIIUN

Tema 3.18 IlocTpoenue Copnepxxanue yueOHOIro MaTepuasa 2
nyrH (yria) rno J1aHHOMY Pemienue ypaBHenus sin @ = a. Pemienue ypaBHeHus cos @ = a. Pemenue
3HAYCHHUIO ypaBHeHus tg a = a. Pemienue ypaBHeHus ¢ tg a = a.
TPUTOHOMETPUYECKON
¢bynkuuu. [Ipocreiimme
TPUTOHOMETPUYECKHE
YpaBHEHHS
Tema 3.19 Coaepxxanue yueOHOIro MaTepuasa 2
Tpuronomerpuyeckue [Tpocreiimye TpUroHOMETPUYECKUE YpaBHEHHS. Y paBHEHUS, CBOSIINECS K
ypaBHEHUs KBaJpaTHBIM. Y paBHEHUS, peIIaeMble pa3I0KEHUEM JICBOW YacTH HA
MHOXHTEIH. OHOPOIHbIE YPABHEHUS
Tema 3.20 Conep:kaHnue y4eOHOT0 MaTepHuaJia 2
Tpuronomerpuueckue Tpuronomerpruyeckne HepaBEHCTBA
HEpaBEHCTBA
KoHnTtpoJibHbIe padoThI: 2
Hroroas konTpoapHas padbora 3a 1 cemecTp
CamocrosiTesibHas padoTa 00yYalIUXCs 41
CamocrosrenpHas padora Ne 1 Pemenue 3a1a4d o reme «Jlenenue 2
KOMILJIEKCHBIX YHCeJ, 3aJaHHbIX B ayireOpandeckoit popme. Bo3senenue
KOMIUIEKCHBIX YMCEJl B CTETICHbBY
CamocrosrenpHas padora Ne 2 Pemmenue 3anau «/IpoOHo-panroHansHbIe 2
YpaBHEHUs C OJHOU NIEPEMEHHON»
CamocrosrtenpHas padora Ne 3 Pemmenue 3anau «Pemenne HepaBeHCTB 2
METOI0M NPOMEXKYTKOBY
CamocrositenbHas padbora Ne 4 Pemenue 3anau o reme «CucTemsl 2
HOKa3aTeIbHbIX YPABHEHUN)
CamocrositenbHas padbora Ne 5 Pemenue 3anau o reme «Cuctemsl 2
JOrapu(pMHUUECKUX YPaBHEHUN»
CamoctosrenbHas padora Ne 6 CocTtaBieHue MEHTAIbHOM KapThl IO TEMe 2
«EauHuYHAas 9McaoBas OKPY>KHOCThY
CamocTosarenbHas padora Ne 7 CocTaBieHue MEHTAIbHOU KapThl IO TEMeE 2
«3HaK! TPUTOHOMETPUUECKUX (DYHKIIMI»
CamocrositensHas padbora Ne 8 Pemenue 3amau o reme «Boruncienue 2

YHCIIOBBIX 3HAYEHUI TPUTOHOMETPUYECKUX (PYHKIMHN NS 3HAYCHUN
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T 3
aprymeHTos: 0, AL 27

CamocrosrenpHas padora Ne 9 Pemenue 3a1au o reme «Boraucienue
YHCIIOBBIX 3HAYCHHI TPUTOHOMETPUYCCKUX (PYHKIIMIA JIJIsl apTYMEHTOB

T T T
=" U
6 4 3

CamocrostensHas padora Ne 10 CocTaBineHrne MEHTaIbLHOM KapThl 110 TEME
«CBOICTBA YETHOCTH M HEYETHOCTH TPUTOHOMETPUICCKUX (DYHKIIMI)»

CamocrositensHas padora Ne 11 Pemenue 3ama4 mo teme «KocuHyc pasHOCTH
JIBYX aprymeHToB. KocHYC CyMMBI IByX apryMEHTOBY»

CamocrositenbHas padora Ne 12Pemenue 3anad mo reme «CHHYC CyMMBI
JIBYX apryMeHToB. CHHYC Pa3HOCTU JBYX apI'yMEHTOBY

CamocrosrenpHas pabora Ne 13 Pemenue 3ama4 o reme «TaHreHC CyMMBI
JIBYX apryMeHTOB. TaHTeHC pa3HOCTHU IBYX apryMeHTOB. KOTaHreHChl CyMMbl
Y Pa3HOCTH JIBYX apryMEHTOBY

CamocrositenbHas padora Ne 14 Pemenue 3a1a4 no teme
«Tpuronomerpuyeckue PyHKIIMU TOJIOBUHHOTO apTyMEHTa»

CamocrosrenbHas padora Ne 15 Pemenune 3anau no teme «lIpeodbpazoBanue
POM3BEACHUS] TPUTOHOMETPUIECKUX (PYHKITHI B CYMMY»

CamocrosrenbHas pabora Ne 16CocraBieHrne MEHTAIbHOM KapThl 110 TEMe
«Ipocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS)

CamocTtosarenpHas padora Ne 17Pemenue 3a1a4 mo teme
«TpUTOHOMETPUYECKHE YPABHCHUS

CamocTtosrenbHas padora Ne 18 [ToaroroBka kK UTOrOBOM KOHTPOJIBHOU
pabore 3a 1 cemectp

I'nasa 4.
IIpenennt

Tema 4.1 Ipenen
MEPEMEHHON BETUYHHBI

Conep:xanue yueOHOTro MaTepHaJia

[TonsiTiE © YMCIIOBOM  IOCIENOBAaTENBHOCTH. XapakTep HW3MEHEHUs
NepeMeHHOI BennuuHbl. beckoHeuHo Manast BennuuHa. beckoneuHno Oosnbias
BenuurHa. CBs3b OECKOHEYHO Majol BETUYMHBI ¢ OECKOHEYHO OOJIBLIOH.
[Tonsitue o mpexnene nepemeHHo. OCHOBHBIE CBOMCTBA OECKOHEYHO MAaJIbIX.
TeopeMsl 0 npezenax.

IIpakTHyeckue padboTbl

[IpakTuueckas padoraNe27 no teme «lIpenen nepeMeHHON BETUUNHBI

Tema 4.2 Ilpenen

Coaep:xanue yueOHOro MaTepuaJia
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byHKIHAHA

Breruncnenne npenena ynkiuu. Yucno e. Harypanbabie norapudmMbl

Tema 4.3 HenpepsiBHOCTh | Costep:kaHue yueOHOI0 MaTepuaia 1
byHKIHHA [Tpupamenue aprymenta pyHkiuu U GyHKnud. HermpepbsIBHOCTD (DYHKITHH.
IIpakTH4eckune padorTsbl 1
Tpenaxkepsr Ne 30 mo Teme «HenpepbIBHOCTD (DYHKIHH
I'nasa 5. [IpousBoaHas 16
Tema 5.1 Ckopoctb Conep:kanue y4eOHOT0 MaTepuaJia 1
W3MEHEHUS (DYHKITUU CKopoCTh U3MEHEHUs (DYHKITUU
Tema 5.2 IIpousBogHas Coaepxxanue yueOHOIro MaTepuaJa 1
byHKIHN Onpenenenue npou3BogHON GyHKIKHU. CBsI3b MPOU3BOJHON (PYHKIIUH C
HEIPEPBIBHOCTBHIO. [ €OMETPUUECKUI CMBICIT IPOU3BOIHOM.
Tema 5.3 @opmyisl Copaeprxanue y4eOHOro MaTepmuasa 1
auddepeHIpoBaHUS [TpousBoanas nocrostHHoM. [IponsBoanas pynkuuu y=X. IlpouszBogHas
asnreOpanyeckoi cymmbl GyHkuuil. [Ipon3BoaHas npou3BeAeHUs IByX
¢ynkuuii. [IpousBonHas npousBeieHUs NOCTOSHHON Ha (QYHKIUIO.
ITponsBognas yactHoro. Ciencrsus npou3BoaHoi yactHoro. Ilonsarue o
cioxxnot pynkumu. [IpousBoanas cinoxnoit Gpyakmun. [ponsBoaHas
CTETIEHH C LIeJIBIM MOJIOKUTEIbHBIM MoKa3aTesieM. [IponszBoanas pyHkuun
y = +/u. [IpousBoanas GpyHKIMH y = % [Tpumenenue popmyn
JubdepeHIpoBaHUsl.
Tema 5.4 Copepxanue y4eOHOIro MaTepuasa 1
I'eomeTrpuueckue ["'eomeTpryecKue NpUI0KEHUS IPOU3BOAHON
IIPUIIOKEHHUS IIpakTHyeckue padoThl 2
IPOU3BO/THOM [Tpaktnyeckas paboraNe29 no teme «I eomeTpudeckre NPUIOKEHUS
MIPOU3BOJHOIN»
Tema 5.5 @usnueckue Copepxanue yueOHOro MaTepuasa 1
IIPUJIOKCHUSATIPOU3BOIHON | DHU3MUECKUE IPIITOKEHHS TPOU3BOTHOM
Tema 5.6 IIponsBoagHbIe Copnepxanue y4eOHOIro MaTepuaJa 1
TPUTOHOMETPHUUECKHUX ITponsBoanas cunyca. [IponsBonnas kocunyca. IIponzBogHas TaHreHca.
byHKIUH IIpon3BoHAsI KOTAHTEHCA.
IIpakTnyeckune padboTnl 1

[TpakTueckas pabotaNe30 no Teme «IIpon3BoHBIE TPUTOHOMETPUUYECKUX
byHKIHI
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Tema 5.7 IIpou3BoiHbIE

Conep:kanue y4eOHOT0 MaTepHuaJia

00paTHBIX [TpousBoaHas apkcunyca. [IpousBonHas apkkocunyca. [IponsBoanas
TPUTOHOMETPHUYECKUX apkranreHca. [Ipon3BoHast apKKOTaHTEHCA.

byHKIUH

Tewma 5.8 IIponsBoanas Conep:kanue y4eOHOT0 MaTepuaJia

norapuMuIecKon [TpousBoHas iorapudmMudeckon GyHKIUU

byHKIIUN IpakTHyeckue padoTsl

[TpakTuaeckas padotaNe3 1 mo reme «IIponsBoanHas norapudmudeckoi
GYHKIUNY

Tema 5.9 IlpousBoHbie
MOKa3aTeNbHBIX (YHKIHIA

Coaep:xanue yueOHOT0 MaTepHaJia

[Tpon3BoiHBIE TOKA3aTENBHBIX (PYHKINH

Tema 5.10 IIpousBoanas
BTOPOTO MOPSIKA

Coaep:xxanue yue0HOro MaTepHaJia

OnpeneneHue NpoU3BOIHON BTOPOrO MOPSIKA.

IIpakTnyeckmne padoThl

[Ipaktuueckas padoraNe32 no teme «IIpousBogHast BTOPOTO MOPSIAKA»

T'maBa 6. UcciaenoBanue
(pyHkuuii ¢ noMouBI0
NPOU3BOIHBIX

Tema 6.1 Bo3pacranue n
yObIBaHUE PYHKIIMH

Coaep:xanue yueOHOro MaTepHaJia

Bo3spacTtanue u yObIBaHUE (YHKIIHI.

Tema 6.2

Uccnenoanue GpyHKimii
HAa MAaKCUMyM U MUHUMYM

Coaep:xanue yueOHOro MaTepHaJia

[TonsiTre 0 MakcuMyMe U MUHUMYMeE QyHKIUH. [Ipu3Haku MakcuMyma u
MuUHMMYyMa (pyHKIMU. [IpakTHyeckue npaBuia ucciaeoBaHus GyHKIIMK Ha
MaKCUMyM 1 MMHUMYM C IIOMOLIBIO NTIEPBOM NPOU3BOAHOU. MccnenoBanue
(GYHKIIMY HA MAKCUMYM M MUHUMYM C IOMOIIIbIO BTOPOH POM3BOTHON

IIpakTHyeckue padoTbl

[Tpaktuyeckas padoraNe 33 no Teme «VccnenoBanue GpyHKIUI Ha MAKCUMyM
Y MHHAMYM)»

Tema 6.3 Hanpasnenue
BBIMYKJIOCTH Tpaduka

Conep:kaHue y4eGHOr0 MaTepuaja

Hanpasienue BeITyKJIOCTH Tpaduka

Tema 6.4 Touku neperu6da

Coaep:xanue yueOHOro MaTepHaJia

Touku nepernda
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I'imaBa 7.
Judppepennuan

byuxuuu. lpunoxenue

aupdepeHunana K

11

NPUOITHKEHHBIM
BBIYHMCJIEHUSAM
Tema 7.1 CpaBHeHue Coaepxxanue yueOHOIro MaTepuaJa 3
0ECKOHEYHO MaJbIX CpaBHeHue 0€CKOHEYHO MaJIbIX BEJIMYHH
BCJIMYMH IIpakTH4eckue padoThl 1
[TpakTuueckas pabotaNe34 no reme «CpaBHEHHE OECKOHEUHO MaJbIX
BEJIMYHH
Tema 7.2 Iuddepenunan | Comep:kaHue y1edOHOT0 MaTepHaa 3
byHKIIUU [Tonstue o nuddepennmane pynkuu. ['eomeTpruueckuii CMbICT
g depenimana GyHKIIH.
Tema 7.3 Ilpunoxenue Coaep:xanue yue0HOro MaTepHaJia 3
muddepeHnmana K AOCOIIOTHAsI 1 OTHOCUTENbHAS MOTPEITHOCTH. Bhruncienue npubdiInxeHHOTro
MPUOTMKEHHBIM YHCIOBOTO 3HaUeHUs! QyHKIMHU. Boruricienus mo cnocody CTpororo y4yera
BBIYUCIICHUSIM MOTPEIIHOCTEH.
IIpakTH4eckue padoThI 1
[TpaxTrueckast padotaNe35 no Teme «Bprunciaenus no cnocody cTpororo
y4eTa HOTpPEeIHOCTEN»
I'n1aga 8. 14
HeonpeneseHHbIH
HHTerpaji
Tema 8.1 Conep:xanue yueOHOTr0o MaTepHaJia 2
Heonpenenennslii [TepooOpaznas ¢pynkuus. Heonpenenennslii unTerpan. OCHOBHbIE CBOHCTBA
MHTETpajl U ero HeolnpeaeNeHHoro nurerpana. TaObauuHble HeONpeIeIeHHbIE HHTETPAJIb
MpocTeiiime cBoiicTBa IIpakTuyeckue padoTnl 1
[TpakTrueckast pabotaNe36 no Teme «BprunciaeHus no cnocody cTpororo
y4yeTa MOrpeurHoCTe»
Tema 8.2 Conep:xanue yueOHOro MaTepuaJia 2
Henocpencrsennoe HenocpencTBeHHOE MHTETPUPOBAHUE
MHTErPUPOBAHHE IIpakTHyeckue padoTsbl 1

[Tpaktuueckas pabotaNe37 o teme «HemocpencTBeHHOE MHTETPUPOBAHKE)
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Tema 8.3 Conep:kanue y4eOHOT0 MaTepHuaJia 2
I'eomerpuueckue ["eomeTpHuyecKie MPUIIOKEHHS HEOTIPEICIIEHHOTO HHTErpaa
HPUIIOKEHUS IIpakTHyeckue padoThl 1
HCOIPCICICHHOrO [Tpaktuyeckas paboraNe38 mo Teme «I'eoMeTpuuecKkue NpUIOKEHUS
UHTEerpaia HEOIPEJeIEHHOI0 MHTErpaiay
Tema 8.4 ®uznueckue Coaepxxanue yueOHOIro MaTepuaJa 2
HPUIIOKEHUS Du3nUecKue NPUIIOKEHHSI HEOTIPEIeIIEHHOT0 HHTErpaa
HEOIIPEICIEHHOI 0 IlpakTHyeckue paéoTbl 1
HHTErpala [Tpaktuyeckas paboraNe39 o teme «Duznyeckre MPUIOKECHUS
HEOIPEJeIEHHOI0 MHTErpaiay
KoHnTpoJibHbIE padoThI: 2
HToroBast KOHTpOJIbHAs paboTa 3a 2 ceMecTp
CamocTosiTe/ibHbIE pa0OThI: 27
CamocTtosarenbHas padora Nel9CoctapneHue MEHTaIbHOM KapThl IO TEMe 3
«[Ipenen pyHKIAN»
Camocrostenpnaas pabora Ne20CocTaBieHre MEHTATBHOM KapThl IO TEME 3
«Popmyisl 1updepeHInpoOBaHM»
CamocrostenpHas padora Ne2 1 Pemenue 3amau no teme «IIponsBoaHbIe 4
00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIMI
CamocrosarenbHas pabora Ne22Pemenue 3agau no teMe «IIpousBoansie 6
NOKa3aTeIbHbIX (QYHKIIUN»
CamocrosrenbHas pabora Ne23Pemenue 3aaau o teme «VccenenoBanue 6
(GYHKIIMY HA MAKCUMYM M MUHUMYM C IOMOIIIbIO BTOPOH POM3BOTHON
CamocrositenbHas padora Ne24[ToaroroBka k HTOrOBOM KOHTPOJILHOM paboTte 5
3a 2 cemecTp
I'naBa 9. 12
OmnpenesieHHBII
HHTErpaJj
Tema 9.1 OcHoBHBIE Copnepxanue y4eOHOIro MaTepuasa 2
cBolcTBa M BeluMcienue | [lonstue o6 onpeneneHHoM nHTerpaine. OCHOBHbBIE CBOHCTBA OMPEACICHHOTO
OIpeJIeIIEHHOTO uHTerpana. OnpenereH b HHTEeTpal Kak mionia . OnpeneneHHbIid
WHTETpaia MHTErpa KakK Mpeies CyMMbl. BbIuuciene onpeieaeHHoro HHTerpaia
METOJIOM 3aMEHBI IEPEMEHHON
IIpakTH4eckue padoThl 2

[TpakTueckas pabotaNe40 no reme «Bpruncienne onpeaeneHHoro
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MHTETpasia»

Tema 9.2 ®uznyeckue Coaepxxanue yueOHOIro MaTepuaJa 2
HPUIIOKEHUS Beruucnenue nytu, npoiIeHHOro TOukoil. Beruuciienue paboTsbl.
OIPEICICHHOIO IIpakTHyeckue padoThl 4
HMHTETpalla [Tpaktrueckas padotaNe4( o teme «PU3HUESCKUE TPUITOKCHUS
OIPEEIEHHOr0 UHTErpaiay
Tema 9.3 IlonsiTue o Copnepxxanue yueOHOIro MaTepuasa 2
muddepeHnmnanTbHOM O6mue nousTus o quddepeHnnanbHbIX ypaBHeHUX. uddepennmaibable
YpaBHEHUH YPaBHEHHUS € Pa3AEIAIOLUMUCS IepeMeHHbIMU. JINHENHbIE
IuddepeHranbHble ypaBHEHH IEPBOI0 NOPSIKA.
I'nasa 10. [Ipsimas Ha 16
IJIOCKOCTH U ee
YPaBHEHHSI.
Tema 10.1 BekTopsl Ha Coaep:xanue yue0HOro MaTepHaJia 2
m10ckocTd. OCHOBHBIE [Tonsitue BekTopa. CiioskeHue U BBIYMUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA
IIOHATUS M ONpeneieHus | Ha yucio. CioxeHnue BeKTopoB. [IpsmoyronpHas cuctema koopauHat. JnuHa
BEKTOpa. YTIIbl, 00pazyeMble BEKTOPOM € OCIMHU KoopauHat. CkansipHoe
IIPOM3BEICHUE JIBYX BEKTOPOB
IIpakTHyeckne padoTsbl 2
[TpakTrueckas padotaNe42 no teme «CkansipHOE IPOU3BEIEHUE IBYX
BEKTOPOB»
Tema 10.2 Meton Coaepxxanue yuyeOHOIro MaTepuasa 2
KOOpJAUHAT PaccTossHMe Mexy 1ByMs TOUKaMH. JleleHue OTpe3Ka B JAHHOM OTHOIIECHUHU.
IIpakTHyeckue padoThl 2
ITpaktuyeckas padoraNe 43 o Teme «MeToa KOOpAMHAT
Tema 10.3 YpaBHeHus Copepxanue yueOHOro MaTepuaia 2
MIPSIMBIX VYpaBHeHUs NPSAMBIX, HapaJIeIbHbIX OCAIM KOOPAMHAT. Y paBHEHUE Ocel
KOOpAMHAT. Y paBHEHHE NPSIMOM, MPOXOASILEN Yepe3 Hadyalo KOOpAUHAT.
VYpaBHeHMEe MPSAMOI € YIII0BBIM KO3 PUIIMEHTOM 1 Ha4aJIbHON OpAMHATOM.
OO1iee ypaBHEeHHE NPAMOM. YpaBHEHHE NPSIMOM B OTpE3Kax Ha OCSX.
IIpakTHyeckue padoThl 2
[Tpaktuyeckas paboraNe44 no Teme «YpaBHEHUS NPSIMBIX)»
Tema 10.4 Cuctemsl Coaepxxanue y4yeOHOro MaTepuasa 2

MpsAMBIX

YpaBHEHUs IIy4YKa [PSAMBIX. Y paBHEHHUE NPSIMOU, IPOXOASILEH Yepes ABe
JTAHHBIE TOYKH. YTOJI MEXAY ABYMS NPSIMBIMH. Y CJIOBHE NTAPAILIEITbHOCTH
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JBYX IPSIMBIX. Y CIIOBHE NEPIICHIUKYISIPHOCTH ABYX NpsMbIX. [lepeceuenne
TPSIMBIX.

IIpakTHyeckune padorTsbl 2
[TpakTrdeckast pabotaNe 45 o Teme «CHUCTEMBI PSIMBIX)
I'naa 11. Kpusbie 12
BTOPOIO0 NMOPSAKA
Tema 11.1 Oxpyx)xHOCTB Conep:kanue y4eOHOT0 MaTepuaJia 2
VYpaBHEHHE OKPYKHOCTH C LIGHTPOM B Hayaje KOOpAUHAT. Y paBHEHHE
OKPYKHOCTH C LIEHTPOM B IIPOU3BOJIbHON TOUKE. Y paBHEHUE OKPYKHOCTH KaK
MAaCTHBIH CiTydail 00Iero ypaBHEHHUs! BTOPOH CTEICHH.
IIpakTHyeckue padoThl 1
[TpakTuueckast pabotaNe46 no Teme «OKpPYKHOCTHY
Tema 11.2 Dnnunc Copneprxanue yuyeOHOIro MaTepuasa 2
Dmne
IIpakTH4eckue padoThl 1
[TpakTiueckas pabotaNe47 o Teme «IIITUTICH
Tewma 11.3 I'unep6ona ConepixaHue y4eOHOro MaTepuasa 2
['unepOona
IIpakTHyeckne padoTsbl 1
ITpakTueckas pabotaNe48 no reme «I unepbosar
Tema 11.4 ITapaGona Copepxanue y4eOHOIro MaTepuasa 2
[Tapabona
IIpakTHyeckue padboThl 1
ITpaktuyeckas paboraNe49 no teme «IlapaGona
I'naBa 12. Ilpsimble u 13
IIOCKOCTH B
NPOCTPAHCTBE
Tema 12.1 OcHOBHBIE Copepxanue yueOHOro MaTepuasa 2
TOHSTHUSI CTEPEOMETPUHU Onpenenennst u o6o3HadeHUs1. OCHOBHBIE CBOMCTBA TNIOCKOCTH. B3anmMuoe
NI0JIO’KEHUE NPSIMBIX U IUNIOCKOCTEN B TPOCTPAHCTBE.
IIpakTHyeckue padoThl 1
[Tpaktuyeckas paboraNe50 mo Teme «B3aumMHOe MONOXKEHUE IPSMBIX U
TJIOCKOCTEH B TPOCTPAHCTBEY
Tema 12.2 Coaepxxanue y4yeOHOro MaTepuasa 1

[TapayuienbHOCTB IPSIMOU

HapaJ'IJ'ICJIBHBIe npsmasd 1 1mJI0OCKOCTb. Yron MCXKY CKPCINNBAOIIUMUCA
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" IIJIOCKOCTH.

npsimbiMu. [lapanienbHble IIOCKOCTH.

[TapannenbHble IIpakTHyeckue padoThl 1
TJIOCKOCTH [Tpaktrueckas padotaNe51 o teme «llapaeTbHOCTh IPSIMOM U INTIOCKOCTH.
[TapannenbHble IIIOCKOCTHY
Tema 12.3 Conep:kanue y4eOHOT0 MaTepuaJia 1
[lepneniuKynsipHbIe [Tpsimast, nepneHuKyIsipHas K IJI0OCKOCTU. 3aBUCUMOCTb MEXIY
MpsIMbI€ U TIOCKOCTH NapauIeIbHOCTHIO U MEPIEHIUKYISIPHOCTHIO MPSAMBIX U TNIOCKOCTEH.
IlepneHquKyIsip ¥ HAKJIOHHAsA. YT0JI MEXAY IPSIMOH U INIOCKOCTBIO.
IIpakTHyeckue padoThl 2
[Tpaktrueckas padotaNe52 no teme «llepneHANKYISpHBIE TPSIMbIC U
MJIOCKOCTH
Tema 12.4 JIyrpannsie u | Coaep:kanue yueOHOro MaTepuajia 1
MHOT'OTPaHHbIE YIJIbI JIByrpanHble v THHEHHBIE Y6l [lmomanb mpoeKIuy MIOCKOH (UTYPHI.
[lepnienquKynapHbIe MIOCKOCTH. MHOTOrpaHHbIN YTrod.
IIpakTHyeckue padoThl 2
[TpakTnueckas pabotaNe53 mo reme «/|ByrpaHHble U MHOTOTPAHHBIE YTIIBI»
KoHTpoJibHbIe padoThI 2
Wrorosast koHTpoIbHAs paboTa 3a 3 cemecTp
CamocrosiTeJibHbIe Pa00ThI 26
CamocrositenpHas padora Ne25IpesenTanmst mo teme «Brraucinenne 6
OINPEAEIEHHOr0 HHTErpaga METOI0M 3aMEHBI IEPEMEHHOIN»
CamocrosrenbHas pabora Ne26 Ilpesenrauus no reme «®dusznueckne 7
NPUIIOKEHUS ONPEICIEHHOI0 MHTErpaiay
CamocrosrenbHas pabora Ne27  Ilpeszenrtanus no teme «JIuHeiHbie 7
JuddepeHImaIbHble YpaBHEHHsI IEPBOT0 MOPSIKA.»
CamocrosrenbHas pabora Ne28 [loaroroBka K UTOroBOil KOHTPOJIBHOM 6
paborte 3a 3 cemecTp
I'naBa 13. 27
MHOrorpaHHUKH 1
IJIOIIAIN X
NOBEPXHOCTEH
Tema 13.1 Copnepxanue y4eOHOIro MaTepuaJa 3
MHOrorpaHHuKy U ux ITonsiTne o MmHOTOrpanHukax. [Ipuzma
OCHOBHBIE CBOMCTBA
Tema 13.2 CoaepxxaHue y4yeOHOro MaTepuasia 3
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[Tapannenenunen

[Tapannenenunen

IIpakTH4eckue padoThl 6
ITpaktuueckas paboraNe54 o teme «llapamnenenunen
Tema 13.3 Ilupamuna Coaepxxanue yueOHOIro MaTepuasa 3
OcHoBHble noHsATHs. [lapanenbHble ceueHusl. Y ceueHHas nupamMua.
Tewma 13.4 [lnomanu Conep:kanue y4eOHOT0 MaTepuaJia 3
MMOBEPXHOCTEN [Tnomaau GOKOBOH U MONHOM MOBEPXHOCTEH mpu3Mel. [Inomaan 60KoBoA
MHOTI'OI'PaHHHUKOB HOBEPXHOCTH Mapauienenuneaa. Ilnomanan 60koBoi U MOJIHOW NOBEPXHOCTH
nupamu bl [Tnomaau 60KOBOH ¥ MOJTHON MOBEPXHOCTH MUPAMUJIBL.
IIpakTH4eckune padorTsbl 6
[TpakTuyeckas padoraNe55 mo teme «llmomanu moBepxHOCTEH
MHOTI'OI'PaHHHUKOB)
Tema 13.5 IlpaBusbHbie Copnepxxanue y4eOHOIro MaTepuaJia 3
MHOT'OI'PaHHUKHU ITpaBuIbHBIE MHOTOTPAaHHUKHU
I'naBa 14. @urypsl 33
BpallleHUsl ¥ 101N
MOBEPXHOCTEH
Tema 14.1 Hununap Copneprxanue yuyeOHOIro MaTepuasia 3
OcHoBHbIe NOHATHSL. [110111a1b TOBEPXHOCTH IMIIMHIPA.
IIpakTHyeckue padoThl 6
ITpakTnyeckas paboraNe56 o teme «llumunp»
Tema 14.2 Konyc Copnepxxanue yuyeOHOro MaTepuaJa 3
OcHoBHble nOHATHA. [T10111a16 TOBEPXHOCTH KOHYCA.
IIpakTH4eckue padoThI 3
ITpakTnueckast paboraNe57 mno reme «Konyc»
Tema 14.3 Yceuennslit Copepxanue yueOHOro MaTepuasa 3
KOHYC OcHoBHble OHATHS. [110111a]1b TOBEPXHOCTH YCEYEHHOT'O KOHYCA.
IIpakTH4eckue padoThI 3
ITpakTiueckast pabotaNeS8 o reme «Y ceueHHbIH KOHYC»
Tema 14.4 Chepanmap | Coaep:kaHnue y4eOHOr0 MaTepuaia 3
OcnoBHble noHATHs. KacaTenbHast miockocTh K cdepe. YacTu mapa u chepbl
IIpakTnyeckue padoThl 3
[Tpaktuyeckas paboraNe59 o teme «Cdepa u map»
Tema 14.5 ITnomans Conep:xanue yueOHOro MaTepuaJia 3

MOBEPXHOCTHU Chephl U e

Juddepennman gyru. Jnuna ngyru. Ihnomans noBepXHOCTH BpALICHHUS.
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qacTei

[Tnomane noBepxHocTu cdepsl. [lnomans MOBEpXHOCTH cPeprudecKoro
cermenTa. [lionaap MOBEpXHOCTH CHEpUIECKOTro Mmosica.

IIpakTHyeckune padorTsbl 3
[TpakTraeckast pabotaNe60 mo reme «ILmomaas TOBEPXHOCTH CHEPHI U ee
qacTen»
I'maBa 15. O6bemb1 11
MHOTOTPAHHHMKOB U TeJ
BpallleHus
Tema 15.1 OGbembl Conep:kanue y4eOHOT0 MaTepuaJia 3
MPSIMBIX OcnoBubIe TIOHATHSA. O0BEM NPSAMOYroJpHOTO Napaenenunena. Oobem
napasJieJIeuIe /108, npsMOi TpeyrojbHOU npu3Mbl. O6bEM MHOTOYTOJIbHOM NPSIMOM MPU3MBI.
IPU3MBI ¥ IIMITHHAPA IpakTHYeckne paGoTsl 3
[TpakTrueckas padotaNe61 no reme «O0OBEMBI MPSAMBIX NapaslIeIeNUIIEI0B,
IPU3MbI U IIJIMHIPA»
Tema 15.2 O0bem Copneprxanue yueOHOro MaTepuasa 3
reoMeTpuueckoil purypsl | IIppMeHeHHEe HHTErPATbHON CYMMBI K BBIYHCIICHHIO 00beMa. O0beM
C 3aJJaHHBIMU IUIOLIAASAMU | HAKJIOHHOW MPU3MBbI (HAKJIOHHOTO HMHpa). O0beM nupamuisl. O0bemM
[IOIIEPEYHBIX CEUCHUN ycedeHHOM nupamusl. O0beM Tena BpaieHus. OobeM koHyca. Oobem
yceueHHOro konyca. O6bEém mapa. O6beM mapoBoro cermenta. O6bem
mapoBoro ciosi. O0beM 1mapoBoro cekropa. O0beMbl JPYTUX TN BPAILICHHSL.
IIpakTHyeckue padoThl 2
[TpakTuueckast pabotaNe62 mo Teme «OO6BEM reoMeTpUIECKO QPUrypsI ¢
3a/laHHBIMH IJIOIAJSIMU TONEPEYHBIX CEUEHUIN»
I'naBa 16. DnemeHTHI 12
KOMOUHATOPHKH B
TEOPHUH BePOSITHOCTEH
Tema 16.1 DieMeHTHI Copepxanue yueOHOIro MaTepuasa 3
KOMOWHATOPUKH Pasmemenus. [lepectanoBku. Coueranus.
IIpakTH4eckue padoThl 2
[TpakTiueckast pabotaNe63 o Teme «1eMEeHTbl KOMOUHATOPUKH
Tema 16.2 DneMeHTHI Copnepxanue y4eOHOIro MaTepuaJa 3

TEOPUH BEPOSITHOCTEN

CrnyqaifHbie COOBITHS, BEPOSITHOCTH COOBITHS. TeopemMbl CII0KEHUSI
BEpPOSTHOCTEN. TeopeMbl yMHOKEHUsI BEPOATHOCTENH. DOopMyIia IOITHOU
BeposiTHOcTH. Popmyna baiieca. [loBropenne ncnsitannidi. Popmyna
beprymmn.
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IIpakTnyeckune padborTnl

[TpakTuyeckas paboraNe64 o Teme «JIEMEHTHI TEOPUU BEPOSITHOCTEI

I'maBa 17. JiemeHTHI 10
MaTeMaTH4eCKO
CTATHCTHKHU
Tema 17.1 OcHOBHBIE Coaepxxanue yueOHOIro MaTepuaJa 2
3aJjauu U OHATUS 3agaun MaTeMaTHYeCKON CTaTUCTUKU. I'eHepanbHas 1 BBIOOpOYHast
COBOKYMHOCTHU. BpiOopKa ¢ Bo3BpamieHreM 1 6e3 Bo3BpauieHus. CrocoOsl
oTbopa.
IIpakTH4eckue padoThl 4
[TpakTrdeckast pabotaNe65 1o Teme «3agadun MaTEMaTHYECKON CTATUCTUKI
Tema 17.2 Coaep:xanue yue0HOro MaTepHuaJia 2
Cratuctuueckoe OcHoBHble NOHATHA. DMIIupuueckas GpyHkuus pacrnpeaeneHus. [lonuron u
pacripeieieHue BBIOOPKH | THCTOrpaMMa.
KoHuTposbHbIe padoThl 2
HToroBast KOHTpOJIbHAs paboTa 3a 4 cemecTp
CamocrosiTeibHbIE Pa0OThI 47
CamocrostenpHas pabora Ne29 CocraBieHrne MEHTAIBHOW KapThI 110 TEME 6
«MHOTrOrpaHHUKHU U UX OCHOBHBIE CBOICTBa»
CamocrosarenbHas padora Ne30 CocraBieHre MEHTaIbHON KapThl IO TEME 6
«[Tapamienenunen»
CamocrosarenbHas padora Ne31 CocraBieHre MEHTaIbHON KapThl IO TEME 6
«ITupamua»
CamocrosarenbHas pabora Ne32 CocraBieHre MEHTaIbHON KapThl IO TEME 6
«[1nommaam noBepxXHOCTEH MHOTOIPAaHHUKOBY
CamocrosarenbHas padora Ne33 CocraBieHre MEHTaIbHON KapThl IO TEME 6
«[IpaBusIbHBIE MHOTOTPAaHHUKH)
CamocrosrenbHas pabora Ne34 CocraBieHre MEHTaIbHON KapThl IO TEME 5
«Purypsl BpanieHus 1 IIOMaad NOBEPXHOCTEN»
CamocrosarenbHas padora Ne35 CocraBieHre MEHTaIbHONU KapThl IO TEMeE 5
«O06beMbl MHOTOTPAHHUKOB U TeJl BPAILICHUS
CamocrosrenbHas pabora Ne36 IToaroroBka K HTOroBOi KOHTPOJIBHOMN 7
pabote
KoncyabTanun 1
Bcero: 428
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Jli XapakTepUCTUKH YPOBHS OCBOCHMS yU€OHOr0 MaTepualla UCIOJIb3YIOTCS CIelylolue 0003HaueHus:

1. — o3HaKOMHTENBHBIH (Y3HaBaHUE paHee U3yUYECHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa31ly, MHCTPYKLIMHU UJIH [10Jl PYKOBOACTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHKUE U CAMOCTOSITEIHLHOE BHIIIOJIHEHUE ICATEILHOCTH, PeIICHHE POOIEMHBIX 33/1a4).
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3. YcioBus peaJu3aluu y4eOHO# JTHCHUNIMHBI

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanus nporpamMmbl TUCHUIUIMHBI TpeOyeT Hamuuusi yueOHoro kabunera «MaTemaruka:
anreOpa U Hayajla MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHUS»

O6opynoBaHnune y4eOHOro KaOuHeTAa:

- pabouee MeCTO TpernoIaBaTes;

- paboume MecTa Mo KOJIMYECTBY 00YyJaIOLIHXCS;
- ayTUTOPHAs JIOCKA JUIsI TUChMa,

- YEpPTEKHBIC UHCTPYMEHTHI;

- CTCH/IOBBIC TAOJIHIIBI;

- KQpKaCHBIE MOJICITA TEOMETPUUECKUX PUTYD;

- TEOMETPUYECKUE PUTYPBI.

TexHuveckue CpeacTBa 00yUeHHs

- KaJIbKYJIATOPBIL;

- TEePCOHATBHBI KOMITBIOTED C BBIXOJAOM B VIHTEpHET, JHUIIEH3UOHHBIM IPOrPAMMHBIM
obecrnieueHreM o0IIeTo 1 MPOPECCHOHATBHOTO Ha3HAYCHHS,

- MyJIbTUMEIUIHOE 000pYyI0BaHHE.

3.2. UndopmanuonHoe odecrnieyeHne 00ydeHust
Ilepeyenb pexoMeHIyeMbIX YUeOHBIX U3IaHUIA,
HNuTepHeT-pecypcoB, 10MOJIHUTEIbHON JUTEPATYPbI

OcHOBHbIE HCTOYHHKH:

1.

boromonos H.B., Camoiinenko I1.1. Maremaruka: yueOuuk CIIO/H.B. boromosos, I1.1.
CawmoiinieHko. — 5-e u3f., nepepad. u jgomn. — M.: U3parensctBo FOpaiit, 2019. — 401 c. —
(Cepus: [IpodeccuonanbHoe 06pa3oBaHue).
boromonos H.B. 3agauun ¢ pemenusmu. B 2 4. Yacts 1: yue6. nocobue nns CIIO/H.B.
boromonos. — 2-e u3n., ucnp. u gon. — M.: U3garensctBo IOpaiit, 2019. — 439 c. —
(Cepusi: [IpodeccuonanbHoe 00pa3oBaHHE).
boromonos H.B. 3agaun ¢ pemenusimu. B 2 4. Yacte 2: yue6. mocodue ans CITO/H.B.
BoromonoB. — 2-e u3n., ucnp. u gomn. — M.: U3garensctBo IOpaiit, 2019. — 320 c. —
(Cepus: [IpodeccruonanbHoe 06pa3oBaHue).

Kpemep H.II., Marematuka st KOJUIE/DKEH: ydeOHOE MOCOOME JJi MOCTYMHAIoIUX B
By3bl/ mo penakuuedt H.III. Kpemepa. — 10 — e u3n., mepepab. u gon. — Mockaa:
NznarensctBo KOpaiit, 2019. -346 c. — (ITIpodeccuonansroe o6pazoBanHue).

Jlomacora O.M. 3agauyHuK g CpeaHEero MpodeccHOHAIBHOTO 00pa3oBaHUs IO
marematuke. Jlomacoa O.U. — Mxkesck. 2015. — 111c.

I_[OHOJIHI/ITQ.]II)HBIC HCTOYHUKMU:

1.

Amumos III.A. MaTtemaruka: anrebpa M Hayajda MaTeMaTH4YeCKOrO aHalIu3a, FT€OMETPHSI.
Anrebpa u Havyana matemaruyeckoro ananuza 10-11 kmaccel: yue0. J{ns oOmeodpasosar,
opranu3anuii: 6a3oBeiii u yrayon.yposuu / [IILLA. AmumoB u ap.]. — 7 u3n. — M.:
[Tpocsemenue, 2019. — 463 c. : u.
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10.

11.

12.

13.

14.

15.

16.

BammvakoB M.U., Maremartuka. 3agadnuk : yued. mocodue s o6pa3zoBaT. YUpeKIeHUI
Hay. U cpena. mpod. OOpazoBanuss / M.M. bammakoB. — 2-¢ wm3pa..crep. — M.:
W3narensckuit neHTp «Akanemusi», 2013. —416 c.

bamvakor M.M., Marematuka: y4eOHHMK MJIs YYPEKICHMM Had. W cpea. mpod.
obpazoBanusi / M.U. bammakoB. — 5-e¢ m3a., ucnp. — M.: U3narenbckuil 1eHTp
«Axagemus», 2014r. — 256 c.

BbammvakoB M.U., Matemaruka (0a30BbIii ypoBeHB): yueOHUK 1uisi 11 kiacca: cpemHee
obmee oopazopanue / M.W. bammakoB.— M.: 3narensckuii ieHTp «Akagemusi», 2014, —
320 ¢

bammvako M.U., Maremaruka (6a30BbIii ypoBeHB): yueOHUK mis 10 kitacca: cpemgHee
obmiee oopazoBanue / M.U. bammakoB.— M.: 3natenbckuii meHTp «Akanemus», 2014, —
304 ¢

BbammvakoB M.U., Matematuka 10 knacc: cOOpHUK 3a1a4: cpeaHee odiiee odpazoBanue /
M.U. bammakoB.— M.: U3patenbckuil neHTp «Akaaemus», 2014. — 272 ¢

bammvakoB M.U., Martemaruka 11 kmacc: cOopHHK 3amad: cpemHee (moyiHOE) ofriee
obpaszoBanue / M.M. bammakoB.— 3-¢ u3a. - M.: M3parenbckuii EHTp «AKaaeMHs»,
2014. -288 ¢

I'ycee B.A., Marematuka mia npodeccuii W cleUUaIbHOCTEH  COLMATBHO-
9KOHOMHYECKOTO Mpodmiisi: yd4eOHUK uisi 00pa3oBaT. YUPEKICHUN Had. M Cpell. mpod.
obpazoBanus / B.A. I'yces, C.I'. I'puropses, C.B. UBonruna. — 3-e u3z., crep. — M.:
W3narenbckuii eHTp «Akanemusi», 2012. — 384c.

«Bukropus mmocy», Martemaruka B Tabimumax W cxemax. [lns MIKONBHUKOB H
aburypuenrtos. 13a. 2-e, ucnp.u gon. CII6, «Bukropus mmtocy, 2012. — 224 ctp.
EpmoBa A.Il., T'ono6opoapko B.B., Bes mikonbHass MmaTeMaTHKa B CaMOCTOSITEIBHBIX U
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4. KOoHTPOJIb M OLICHKA Pe3y/1bTATOB 0CBOCHUSI Y4eOHOH JHCIUIIIHHBI
OCHOBHOM TIENIbIO OIEHKH OCBOCHHUS YYCOHOW JWCIUIUIMHBI SIBJISETCS OIICHKA

OCBOCHHSI YMEHUW U YCBOCHHBIX 3HAHUM.

OneHka KkayecTBa OCBOEHHMS Y4eOHOM AMCLUMIUIMHBI BKJIIOYAET TEKYIIMH KOHTPOJb
3HaHUN, IPOMEKYTOUHYIO U UTOTOBYIO aTTECTAIIUI0 O0YyUYaOLIUXCSL.

KoHTposibM oleHKa pe3yabTaToB

OCBOCHHUSI y4EOHOW JIUCHUILTAHBI

OCYIICCTBIIACTCA

npenoaaBaTrcJicM B IPOLHECCE MNPOBCACHUSA HNPAKTHYCCKHUX, CAMOCTOATCIIBHBIX, KOHTPOJIbBHBIX

paboT 1 PK3aMeHa.

Pe3yabTarnl 00y4yeHus
(0CBOEHHBbIE YMEHMNS1, YCBOCHHbIE 3HAHWS)

®opMbI M MeTOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHusI

YMmenus:

AJITEBPA

- BBITIOJIHATH apU(METHYCCKHE ACUCTBUS HAJ|
YHCIIAMU, COYETasl YCTHHIC U MUCbMEHHBIC
NIPUEMBI; HAXOJIUTh MPUOTMIKECHHBIC 3HAYCHHS
BEJIMYMH U TIOTPEITHOCTH BBIYUCIICHUN
(abconroTHAsE 1 OTHOCHTEIIbHAS ); CPABHUBATh
YHUCJIOBBIC BRIPAKEHUS;

OneHka pe3yabTaToB BBIIOTHEHHUS:
MPAaKTUYECKON paboOThl; CaMOCTOATEIbHOM
paboThl; KOHTPOJILHON pabOThI, IK3aMEHa.

- HaXOJUTh 3HAUYEHUs KOPHsI, CTEIICHH,
norapudma, TPUrOHOMETPHUIECKUX
BBIPAKCHHI Ha OCHOBE OINpECIICHUS,
UCIOJIB3YS PU HEOOXOMMOCTHU
MHCTPYMEHTAJILHBIE CPEJICTBA; I10JIb30BaThCS
IpUOIMKEHHOM OLIEHKOM MPHU MPaKTUYECKUX
pacuerax;

OrneHka pe3yabTaToOB BBITIOTHEHHUS:
NPaKTUYECKOH pabOThl; CaMOCTOATEIBHOM
paboThl; KOHTPOJILHON PabOTHI, IK3aMEHa.

- BBINOJIHATH IPeo0pa30BaHysl BbIPAXKEHUH,
npuMeHsst GOPMYIIBL, CBSI3aHHBIE CO
CBOWCTBaMHM CTENEHeH, JorapupmMos,
TPUTOHOMETPUUECKUX (YHKIIMIA;

OrneHka pe3yabTaToB BBITIOTHEHHUS:
NPaKTUYECKOH pabOThI; CaMOCTOATEIBHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

DyHKIUHN U TPadUKH

-BBIYUCIIATH 3HaUeHUE (PYHKIUH I10 3a/JaHHOMY
3HAUEHUIO apryMEHTa IIPU pa3IMuHbIX
crioco0ax 3ajjaHus (PyHKIHH;

OneHka pe3ynbTaToB BBITIOJIHEHMS:
MPaKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- OIPEIENATh OCHOBHBIE CBONCTBA YHCIOBBIX
(GYHKIMH, WIUTIOCTPUPOBATh UX Ha rpadukax;

OneHka pe3yabTaToOB BBIIIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThl; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- CTPOMUTD I'paMKU U3YUEHHBIX (YHKIH,
WTIOCTPUPOBATH 10 TpaduKy CBOWCTBA
3JIEMEHTAPHBIX (QYHKIMIA;

OneHka pe3ynbTaToOB BBITIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- UCTIOJI30BaTh MOHATHE (DYHKITUH IS
OTKCAaHMS U aHAIN3a 3aBUCUMOCTEN
BEJIWYNH;

OneHka pe3yJabTaTOB BBIITOJTHEHUS
MPAKTUIECKON PabOThI; CaMOCTOSATEIHHOU
paboTHI; KOHTPOJBHON PadOTHI, K3aMEHa.

Hayana MaTeMaTH4eCKOro aHaJIn3a

- HaXOJUTh MPOU3BOIHBIE DJIEMEHTAPHBIX
byHKIINI;

OneHka pe3yIbTaToB BBIIIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOATEIbHON
paloThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- MCII0JIb30BaTh MPOU3BOJHYIO JUISI U3y4EHUS
CBOWCTB (PYHKLHUH U MOCTPOEHHSI IPpahuKOB;

OueHka pe3yJabTaTOB BBIITOJTHEHUS
MPAKTUYECKON PabOThI; CaMOCTOSATEIHHOU
paboTHI; KOHTPOJIBLHOM PaOOTHI, PK3aMEHa.
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- IPUMEHSTH IPOU3BOJHYIO IS IPOBEICHUS
NpUOJIMKEHHBIX BBIYUCICHUHN, peliaTh 3a/1a4n
IIPUKJIAHOTO XapaKTepa Ha HAXOKICHHUE
HauOO0JIBIIEr0 U HAMMEHBIIETO 3HAYCHHUS],

OneHka pe3ynbTaToOB BBIIIOJIHEHMS:
NPAaKTUYECKON paboOThl; CaMOCTOATENbHOM
paloThl; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- BBIYUCJISATH B HpOCTeﬁIHPIX ClIydadax 1iomaan
¥ 00bEMBI C HCITOJIb30BAaHUEM OIPEICIICHHOTO
UHTerpaa;

OreHka pe3yabTaTOB BBITIOJIHEHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHA.

ypaBHeHHH H HECPABCHCTBA

- pemaTh palMoHaIbHbIE, TIOKa3aTeIbHBIC,
norapudmuueckue, TPUrOHOMETPUYECKUE
YpaBHEHUSI, CBOSIINECS K TUHEHHBIM U
KBaJIPaTHBIM, a TAaK)KE aHAJIOTUYHbIE
HEPaBEHCTBA U CUCTEMBI;

OreHka pe3yabTaTOB BBITIOJIHEHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOJIBHON PAOOTHI,
WH/IMBUYAJIbHOTO MTPOSKTA U IK3aMeHa.

- HCIIOJIb30BaTh Irpa)UyECKUil METOJ] pEIICHUS
YpaBHEHUI U HEPABEHCTB;

O1ieHKa pe3y/IbTaTOB BHIMIOJIHEHUS:
MIPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHOM PabOTHI,
WHWNBUIYAIBHOTO IPOEKTA U dK3aMEeHa.

- 1300pakaTh Ha KOOPJIUHATHOM IIIOCKOCTH
peueHusl ypaBHEHUH, HEPABEHCTB U CUCTEM C
JBYMS HEU3BECTHBIMU;

OneHka pe3yabTaToB BBITIOTHEHHUS:
MPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHOM PabOTHI,
WHWNBUIYAIBHOTO IPOEKTA U dK3aMEeHa.

- COCTaBJIATh U pelllaTh ypaBHEHUs U
HEPAaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
IPUKIIAIHBIX) 3a/1a4ax.

OrneHka pe3yabTaToOB BBITOTHEHHUS:
MIPAKTUIECKON PabOTHI; CAMOCTOSATEIHHOU
paboThI; KOHTPOJILHOMN PabOTHI,
WHNBUIYAIBHOTO TIPOEKTa U 3K3aMeHa.

KOMBHUHATOPHKA, CTATUCTUKA "
TEOPHS BEPOSITHOCTEM

- pemarth nNpocTenIme KOMOMHATOPHBIC
3aJ]a4l METO/IOM Tiepebopa, a TakKe C
UCTIOJIb30BAHUEM U3BECTHBIX (OPMYIT;

OneHka pe3ynbTaToOB BBITIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- BBIYUCJIATH B HpOCTCfIIHI/IX cnyqaﬂx
BEPOSITHOCTH COOBITHI Ha OCHOBE TIOJICUETA
YHCIIa UCXO0B;

OreHka pe3yabTaTOB BHITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOATEIHHOU
paboThI; KOHTPOJILHON PabOTHI, HK3aMEHa.

I'EOMETPUA

- pacro3HaBaTh Ha YePTEKaxX U MOJCIAX
IIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C X OMHCAHUIMU,
N300paKCHUSIMU;

OneHka pe3yabTaToOB BBIIIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThl; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- OIIMCBIBATh B3aMMHOE PACIIOJIOKEHHE
IPSIMBIX U IIJIOCKOCTEHN B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXXJICHHSI 00 37TOM
PacroI0KEHUH;

OneHka pe3ynbTaToB BBITIOJIHEHMS:
MIPAKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- aHAJIM3UPOBATH B MPOCTEHIINX CIyYasix
B3aMMHOE PACIIOJIOKEHUE 0OBEKTOB B
MPOCTPAHCTBE;

OneHka pe3yabTaToB BBITIOJHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- I/1306pa)KaTB OCHOBHBIC MHOT'OI'PAHHUKH U
KPYTJIBIC TEJIAa; BBIIIOJIHATE YEPTEKU 110
YCJIOBUSAM 3aJia4;

OneHka pe3yabTaToB BbIIIOJIHEHMS:
MPAKTUYECKON pabOThl; CaMOCTOATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- CTPOMTH IpOCTEHIINe ceueHus Kyoa,
MIPU3MBI, TUPAMUIBL;

OneHka pe3yabTaToB BBITIOJHEHUS:
MPAKTUYECKON pabOThl; CaMOCTOATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.
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- pelaTh IUTAHUMETPHYSCKHE U TIPOCTCHIITNE
CTEpEeOMETPUYECKHE 3a/1aUl Ha HAXOKICHHE
FCOMETPHYCCKHUX BEJIMYUH (JJIMH, YTJIOB,
rioaaei, o0beMoB);

OneHka pe3yinbTaToB BBIIIOJHEHUS:
NPAaKTUYECKON paboOThl; CaMOCTOATENbHOM
paloThl; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- MCII0JIb30BATh IIPU PELIECHUN
CTEpEOMETPUYECKHUX 3a/1ad

OreHka pe3yabTaTOB BBITIOJIHEHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOJILHOW PabOTHI, SK3aMEHa.

MJIaHUMETpUIEeCKUe (haKThl U METOJIBI;
- IPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJIe peIICHUs 3a/1a4.

OneHka pe3yabTaToB BBITIOTHEHHUS:
MPAaKTUYECKON paboOThl; CaMOCTOATEIBHOM
paboThl; KOHTPOJILHON pabOThI, IK3aMEHa.

3HaHuA:

- 3HaUCHHE MaTeMaTHYCCKOM HAayKH IJId
pelIeHHUs 3a/1a4, BOSHUKAIOUINX B TECOPUU U
NPAKTHKE; HIUPOTY U B TO KE BPEeMs
OrPaHUYCHHOCTH IPHUMCHEHHS
MAaTCMAaTUYCCKHUX MCTOAO0B K aHAJIM3Y U
MCCIIC/IOBAaHHIO TIPOLIECCOB U SIBIICHUIT B
NpUPOJIE U OOIIECTBE;

OreHka pe3yabTaTOB BBITIOJIHEHUS:
NPaKTUYECKON pabOThl; CaMOCTOSATEIBHOM
paboThI; KOHTPOIBHON PabOTHI, SK3aMEHA.

- 3HaU€HHUE MPAKTUKHU U BOIIPOCOB,
BO3HHKAIOIIHUX B CAMOI MaTeMaTUKE IS
(dbopMUPOBaHUS U PA3BUTHS MAaTEMaTUYECKOM
HAYKHW; UCTOPHUIO Pa3BUTHSI MIOHSTHS YUCTIA,
CO3/1aHUA

MaTeMaTUYECKOI0 aHallu3a,

BO3HUKHOBEHUS U Pa3BUTHS TEOMETPHH;

OrneHka pe3yabTaToOB BBITOTHEHHUS:
NPaKTUYECKON pabOThI; CaMOCTOATEIBHOM
paboThl; KOHTPOJIBHON PabOTHI, SK3aMEHA.

- YHUBEpCAJIbHBINA XapaKkTep 3aKOHOB JIOTUKU
MaTEMaTUYECKUX PACCYKIECHUMN, UX
MPUMEHUMOCTH BO BCEX 00NIACTIX
YeJI0BEUECKOM JIEATEIHLHOCTH;

OneHka pe3ynbTaToB BBIIIOTHEHMS:
MPaKTUYECKON pabOThI; CaMOCTOSATEIbHON
paboThI; KOHTPOJILHOW PabOTHI, IK3aMEHa.

- BEPOSITHOCTHBIN XapaKTep pa3IudHbIX
IIPOLIECCOB OKPYKAOLIETO MUpA.

OreHka pe3yabTaTOB BBITIOJIHEHHUS:
MPAKTUYECKON pabOThI; CaMOCTOATEIHHOU
paboThI; KOHTPOJIBLHON PadOTHI, HK3aMEHa.
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