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1. IEJIb Y 3AJAYM JUCHUTLIVHBI

Heabio n3ydeHust yaeOHOUM TUCIUTUINHEI SIBISIETCS OCBOSHUE CHCTEMBI 0a30BBIX 3HAHHIA,
OTPKAIONIMX BKJIAJ, MaTeMAaTUKU B (OPMHPOBAHHUE COBPEMEHHOW HAYYHOW KApTHHBI MHUPA,
pOIbE MHPOPMAITMOHHBIX MPOIIECCOB B OOIIECTBE, OMOJIOTHUECKUX M TEXHHUECKUX CHCTEMaX;

- (GopMHpOBaHWE TPEJCTABICHHI O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHHUS SBJICHHUI U IMPOLIECCOB, 00 UESIX U METOJaX MaTeMaTHKH;

- pa3BHTHE  JIOTMYECKOTO  MBINUICHUS,  TPOCTPAHCTBEHHOTO  BOOOpPa)XCHUS,
ITOPUTMUYECKOHN KYJIbTYpPbl, KpDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUIs OyayIien
poeCCUOHATILHOMN eATEILHOCTH, LIS TIPOIOJKCHUsT 00pa30BaHUs U CaMOOOpa30BaHMS,

- OBJIAACHUC MATCMATUUYCCKMMU 3HAHWUIAMU U  YMCHUSAMH, HCO6XOI[I/IMBIMI/I B
TIOBCEHECBHOM KHU3HHU, JIJISI U3YUYCHUS] CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUIMH Ha 0a30BOM
YPOBHE U TUCIHUIUIMH MPOPECCHOHATBHOTO MUKIIA, JJIS MOTYYCHHsI 00pa30oBaHus B 00JIACTSIX, HE
TPeOYIOUIMX YriyOIeHHOW MAaTEeMaTHYECKOM MOITOTOBKH;

- BOCIIUTAHUC CPCACTBAMH MATCMATHUKU KYJIbBTYPblI JJUYHOCTHU, IIOHMMAHUA 3HAYUMOCTHU
MaTeMaTHKH Ui HayYHO-TEXHUYECKOTO IMPOrpecca, OTHOIICHUS K MaTeMaTHKEe KaK K YacTh
00IIeYeNIOBEYECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEW pa3BUTHSA MaTeMAaTHKH,
IBOJIOIIUEH MATEMATUYCCKUX UIICH

3agauu OCBOCHHUS yUCOHOU JUCIIMILTAHBL:

-IPOYHOE ¥ CO3HATEJIbHOE OBJAJCHHE CTYACHTAMH 3HAHUAMH H YMCHHUSIMH,
H€06XOILI/IMI)IMI/I IJId NU3y4YCHUA CICHHUAJIBbHBIX JUCHUIIIINH, pa3pa6OTKI/I KYPCOBBIX WU OUITJIOMHBIX
MPOCKTOB, JIJIs MPO(eCCHOHANLHOW ACATEIBHOCTH M MPOJIOKEHHS OO0 yUCHHSI.

-Cq)OpMHpOBaTI) HaBBbIKH MaTEMATHYCCKOI'O MOACIINPOBAHUA, IIpaBHUJIbHBIX
NPECTaBICHUN O CYITHOCTH U CIIEU(PUKE MATEMATHYECKIX METO/IOB;

-00eceunThb IMPUMCHCHUC OCHOBHBIX MATCMATHUYCCKUX MCTOAOB IIpH PCIICHHUU
NPUKJIA/IHBIX 337134,

-BOCIIUTHIBATh KYJIbTYPY OOILIEHUS B TPYIOBOM KOJUIEKTHBE, OOILIECTBE;

-pa3BUBaTh CIOCOOHOCTH CaMOCTOSITEIBHO M JPQPEKTHBHO pemiaTh MpooOJieMbl B 001acTh
po(hecCuOHATILHON e TENbHOCTH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

VyeOnass aucuuiimHa «MaremaTtuka» BXOAMT B 00II€00pa3oBaTENbHBIA  IIMKII
muciuIuinH - crienuansHocT  40.02.02 [IpaBooxpaHuTenbHas nedaTenbHOCTh. [Iporpamma
yaeOHOM AUCHUIUIMHBL «MartemaTuka» SBISETCA 4YacThl0O OCHOBHOHM MpodhecCroHaTIbHOM
oOpa3zoBatenbHoil mporpamMMbl B cootBeTcTBUM ¢ @I'OC mo cneuuansHoctu CIIO 40.02.02
[IpaBooxpanuTeIbHAS AEATEIHHOCTD.

OcBoeHHME MUCHUIUIMHBI HEOOXOAWMO Ui JajdbHEHIIero W3ydeHUs CIeAyIONINX
JTUCHUIIIMH nipodeccuoHanbHOro 1ukia: «MHpopmarnka U MHGOPMAIIMOHHBIE TEXHOJIOTHH B
npoecCHOHANBEHOM NeSTENbHOCTHY, « JKOHOMUKAY.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Ipouiecc w3y4yeHHss AMCHMIUIMHBI HalpaBieH Ha (OPMUPOBAHUE CIEAYIOUINX
KOMITETCHIINH Y BBIITYCKHHUKA.

OK 1. TlonumaTh CYHIHOCTh M COIMANBHYIO 3HAaYUMOCTh CBOEH Oymymieil mpodeccuu,
MIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 3. OpranuzoBbIBaTh COOCTBEHHYIO AESITEIHHOCTb, BHIOMpATh TUIIOBBIE METOIBI U
CIOCOOBI BRITIOJTHEHUS MPOPECCHOHATBHBIX 3aJ1a4, OIEHUBATh X Y()(PEKTUBHOCTH U KAYECTBO.

OK 4. [IpuHuMatp pelieHust B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAlUSX, B TOM YHUCIIE
CUTYaIUsX PUCKA, U HECTU 32 HUX OTBETCTBEHHOCTD.



OK 6. OcymecTBnsaTh TOUCK M HWCIMOJBb30BaHWE WHGOpMAIMK, HEOOXOAMMOU st
3(PEKTUBHOTO BBHIMOJHEHUS MPOGECCHOHATBHBIX 3a/1ad, MPO(PECCHOHATILHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 7. MHcnons3oBarh HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTHH B
npodecCHOHATBLHOMN 1eATETFHOCTH.

OK 8. IlpaBUIbHO CTPOUTH OTHOILIEHHUS C KOJUIETaMH, C PA3IUYHBIMU KaTEropHsIMHU
TpaXKaaH, B TOM YHUCIIE C TPEJACTABUTEISIMU PA3IMYHBIX HAIIMOHATBHOCTEH U KOH(ecCuit.

OK 9. YcranaBnuBaTh NCUXOJOTMYECKUI KOHTAKT C OKPYKAIOIIMMH.

OK 11. CaMocTosITeTHHO OMNpeneNiiaTh 3aJadud HpOPEecCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHSA, 3aHUMATbCcid  camMooOpa3oBaHMEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIICHUE
KBaJTH(PHUKALINH.

yMeTb:

- BBINOJHATH apuPMETHUECKUE JCHUCTBYS HA/l YUCIAMH, COUYETass YCTHBIC W TUCHhbMCHHBIE
IPUEMbl; HAXOIUTh MPUOJMIKEHHBbIE 3HAYEHUS BEIMYMH W MOTPEIIHOCTH BBIYMCICHUN
(aOcomoTHAs M OTHOCUTEINIBbHAS); CpaBHUBATh uncioBbie Beipakenus (OK1, OK3, OK4, OK 6 —
OK 9, OK 11);

- BBIYUCIIATH 3HAYCHHWE (YHKIMH 10 33JIaHHOMY 3HAYCHUIO apryMEHTa MPH Pa3IMYHBIX
cnocobax 3aganus ¢pyukuu (OK1, OK3, OK4, OK 6 — OK 9, OK 11);

- HaXOJUTh NMPOU3BOAHBIE dneMeHTapHbIX ¢pyHkuuit (OK1, OK3, OK4, OK 6 — OK 9, OK
11);

- pemiath parvoHaJIbHBIC, TOKa3aTelbHbBIC, Jorapu(GMUUecKue, TPUTOHOMETPHUSCKUC
YpaBHEHHUSA, CBOJAIIMECS K JIMHEWHBIM U KBAJPATHBIM, a TAaK)Ke aHAJTOTWYHbIE HEPaBEHCTBA U
cucremsl (OK1, OK3, OK4, OK 6 —OK 9, OK 11);

- pewmaTrh MpocTeilne KOMOWHATOpHBIE 3aJaud METOAOM Iepebopa, a Takke C
ucnoiib3oBanueM u3BecTHbIX hopmyl (OK1, OK3, OK4, OK 6 —OK 9, OK 11);

- ONHWCHIBaTh  B3aMMHOE  pACHOJOKEHHWE  MPsAMBIX W TUIOCKOCTeH B
MIPOCTPAHCTBE, ApTyMEHTUPOBATh CBOM CyxAcHHsS 00 3Tom pacrnonoxkenun (OK1, OK3, OK4,
OK 6-0K9,0K 11);

3HATH:

- 3HaYeHHE MaTEeMAaTHYeCKON HayKu JUIsl pPelIeHHUs 3a/1ay, BO3HUKAIOIIMX B TECOPUU U
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAHMYCHHOCTh MPUMEHEHHUSI MaTEMAaTUUECKIX METOJIOB K
aHaJM3y M MCCIeI0BaHMIO MPOLeccoB U sBiIeHui B npupoe u obuectse (OK1, OK3, OK4, OK
6—-0OK9,0K 11);

- 3HAueHUE TMPAKTUKH U BOMPOCOB, BO3HUKAIOIIMX B CaMOil MaTeMaTukKe s
GbopMHpPOBaHMUS W PA3BUTHS MaTEMaTUYECKOW HAYKH; HCTOPUIO PA3BUTHS TOHSATHS YHMCITIA,
CO3/IaHMSI MAaTEeMaTHYEeCKOT0 aHajIn3a, BO3HUKHOBeHHs U pa3suTus reometrpuu (OK1, OK3, OK4,
OK6-0K9,0K 11);

- YHHUBEpCAIbHBIH XapakTep 3aKOHOB JIOTMKHM MaTeMaTHUYeCKUX pAacCyKIEHUH, HuX
MPUMEHUMOCTH BO Bcex obiacTsax yenoBeueckou nestenbHocT (OK1, OK3, OK4, OK 6 — OK 9,
OK 11);

- BEpOSATHOCTHBII XapakTep pPa3IMYHBIX IpoleccoB okpyxaromero mupa (OK1, OK3,
OK4,0K 6-0K9,0K 11).

5. COAEPKAHUE PA3JIEJIOB U TEM JJUCHUIIVINH

PA3JIEJI 1.PABBUTHUE ITIOHATHUSA O YUCJIE.

Tema 1.1. UcTopusi pa3sBUTHS NOHATHS YUCJIA.

Conep:xkanue MaTtemaTuka B HayKe, TEXHHMKE, OSKOHOMHUKE, HH(POPMAITMOHHBIX
TEXHOJIOTHSIX M IPAKTUYECKOW nedaTrenpHOCTH. llenm w 3amaum uM3ydeHUss MaTeMaThKu B
YUPEKACHUSAX CpeAHero mpodeccuoHaabHOro obpasoBaHus. HarypanbHble uncna. Llenbie u
palMOHANIbHBIEC YKCIIa. [[eliCTBUTENbHBIC YKCIA.

Tema 1.2. IIpubanxeHHbIC BHIYUCICHUS.



Conep:xanue IIpubmkeHHble BbluuciaeHus. [IpuOnrkeHHOE 3HAYCHHE BEIMYUHBI U
MOTPEIIHOCTH MPUOIMKEHUH.

PA3JIEJI 2.0 YHKIIUA, UX CBOMCTBA U TPA®UKH

Tema 2.1 ®ynkuun. I'paduk pynknun.

Conep:xanue. YucnoBas ¢yakuus. OOJacTh oOmpeneneHuss U MHOXKECTBO 3HAYCHHM
¢ynkunu. I'papux  ¢dysxmnum. Iloctpoenue rpadukoB (yHKUMN, 3aJaHHBIX Pa3IMYHBIMU
CIoco6aMu.

Tema 2.2 CoiicTBa QyHKUMH.

Coaep:xxanue. CpoiicTBa  (QyHKIMH:  MOHOTOHHOCTb, 4YETHOCTb, HEUETHOCTb,
OTPaHUYEHHOCTh, MEPUOAWYHOCTh. [IpomMexxyTku Bo3pacTanus W YyObIBaHus. [ 'paduueckas
uHTeprpetanus. [Ipumepbl (YHKIUMOHANBHBIX 3aBUCHUMOCTEHl B peEalbHBIX Ipoleccax U
ABJICHUSX.

Tema 2.3 OOpaTHbIe U CJI0KHBbIE (PYHKIMHU

Conep:xanue. O6patubie ¢ynkuuu. ['paduk obpatHoil ¢yHkumu. Apudmernueckue
nerctBust Hax GyakusaMu. CroskHas GyHKINAS (KOMITO3HITHSA).

Tema 2.4 HUcciaenoBanue (PyHKIUH ¥ MOCTPOeHHE IPA(UKOB.

Coaep:xanue. Cxema ucciefoBanus QyHKINUU U IOCTPOEHUE TPaPUKOB.

PA3JEJI 3. OCHOBBI TPUTTOHOMETPHUMN.

Tema 3.1 Tpuronomerpuyeckue GpyHKIMN YUCI0BOI0 apryMeHTa.

Conep:xxanue. Paguannas mepa yria. BpamarensHoe nBuxenue. CHUHYC, KOCHHYC,
TAHI'€HC U KOTAaHI€HC YKCIa.

Tema 3.2 OcHOBHBIE (pOPMYJIbI TPUTOHOMETPHH.

Conep:xxanue OCHOBHBIC TPUTOHOMETPHUYECKHE TOXAECTBA M WX MPUMEHEHHE JUIS
peoOpa30BaHus BBIPAKEHHM.

Tema 3.3 @opmy.abl NpuUBeleHHs W HX NpPUMEHEHHe [JIsi Npeodpa3oBaHMsA
BbIPaKeHU I

Conep:xkanue. BrBemenne  dopmyn  mpuBeaenusi.  Dopmynsl  IpUBEICHUS.
Hcnonb3oBanue Gpopmyi NpuBeACHUs A IPeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tema 3.4. @opmMyJabl CyMMbI, Pa3HOCTH ApryMEHTOB, JABOWHOr0 apryMeHTa M HX
NpUMeHeHHe 115 Ipeodpa3oBaHus BbIPAKEHMIA.

Coaepixanue. @opMyibl CyMMBI U pa3HOCTH JJIsl CHHYCA, KOCUHYCA, TAHT'€HCa, IBOWHOTO
apryMeHTa JJIsl CHHyca U KOCHHYCa M UX MIPUMEHEHHE 11 IpeoOpa30BaHusl BEIPAKEHUH.

Tema 3.5. 'paduxu u cBoiicTBa TPUrOHOMeTpPHUYECKUX QPYyHKIHUIA.

Conep:xkanue. 3HaueHUs TpUroHomerpuueckux ¢(yHkuui. Ilepmonuueckue ¢yHKuuu.
CaolicTBa U rpaMKy TPUTOHOMETPUUYECKUX (PYHKIIUN

Tema 3.6. O0paTHble TPUrOHOMeTpHYeCKHE QYHKIINH

Coaepixanue. OnpeneneHre 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIUH.

Tema 3.7. IIpocreiiine TPUTOHOMETPUYECKHE YPABHEHUS.

Conep:xanue. [Ipocreiimme TpuroHoMeTpudeckue ypaBHeHHs. DOPMYITBI IS peIICHHS
IPOCTEUIINX TPUTOHOMETPHUECKUX YPaBHEHUH.

Tema 3.8. Cnnoco0b! penieHusi TPUTOHOMETPUYECKUX YPABHEHH.

Copnep:xkanue. CrnocoObl pelieHHs TPUTOHOMETPUYECKMX ypaBHeHUil. Pemienue
TPUTOHOMETPHUYECKIX HEPABEHCTB, CHCTEM TPUTOHOMETPHUECKUX YPAaBHEHH.

PA3JIEJ 4. ITIPAAMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE

Tema 4.1 AkcHOMBI cTEepeOMEeTPHH U CJICACTBUS U3 HUX.

Conep:xanue AKCHOMBI CTEPEOMETPHUU U CIIEJICTBHS U3 HUX

Tema 4.2. [TapanneabHOCTH B IPOCTPAHCTBeE.

Conep:kanue. [lapamienbHOCTh  OpSIMBIX, MNOpSIMOM W IUIOCKOCTH.  [Ipu3Hak
NapauleJIbHOCTH  TNpsAMBIX.  B3auMMHOe  pacmonoxeHue  NOpsAMbIX B IPOCTPAHCTBE.



CxkpemumBaroiuecs npsiMbie B mpoctpanctse. OnpeneneHue U Npu3HaK napajieIbHOCTH IPSIMOM
u 1wiockoctd. [lapamienbHOCTh TIOCKOCTEW. B3anMmHOE pacmnosiokKeHHWe IIIOCKOCTEM.
OnpeneneHne U NpU3HaK NapajieIbHOCTHU MIOCKOCTEN.

Tema 4.3. IlepnieHAMKYJIAPHOCTH B IPOCTPAHCTBE.

Coaepxkanue. IleprneHaukynspHocTs nOpsAMOM M miockocTd. llepnenaukynsp u
HAKJIOHHas. YTOJ MEeXIy HOpsIMOM U IUIOCKOCThIO. Teopema O TpEX MNEpHEHIUKYISPAX.
[lepnieHIUKYISAPHOCTD JBYX IUIOCKOCTEM.

Tema 4.4. 'eomeTpuyeckue npeodpa3oBaHusi NMPOCTPAHCTBA.

Conep:xkanue. ['eomerpuueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA:  IMapauICIbHbIHN
MIEPEHOC, CHMMETPHUS OTHOCUTENBHO III0CKOCTH. [lapamiensHoe TpOeKTUPOBAHHKE.

Tema 4.5. YroJa Mexay nJoCKOCTIMHU.

Conep:xkanue. YToJ MEXIy IUIOCKOCTAMU. JIByTpaHHBIN yrou

PA3JIEJI 5. KOOPAUHATBI U BEKTOPBI

Tema 5.1 Bexrtopsl. /leiicTBHA HaJ BEKTOPaMH.

Conep:xkanue BekTopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. CIlIOKEHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YKCII0. Pa3nokeHne BEKTOpa 110 HaIlPaBJICHUSM.

Tema 5.2 IlpaMoyroibHasi CHCTeMa KOOPAMHAT B IPOCTPAaHCTBeE.

Coaepxxanue I[lpsmoyrosnbpHas cucremMa KOOpAMHAaT B mpocTpaHcTBe. Popmyna
paccTosHUSL MEXIy OBYMS TOYKaMHU. YpaBHEHUsS cdepbl, MI0CKOCTH, mpsMoil. KoopauHaTs
BeKTOpa. JlelicTBUs Haa BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOpIMHATaMH. YTOJI MEXIY ABYMSI
BekTOpaMu. CKaJsipHOE MPOU3BEIECHUE BEKTOPOB.

Tema 5.3 Ucnonb3oBaHue KOOPAMHAT H BEKTOPOB IPH pPellleHMH MaTeMATHYeCKHX
U NPUKJIAJHBIX 32/1a4.

Copep:xanue Pemenue npodeccnoHanbHO 3HAYMMBIX 3a7a4.

PA3JEJI 6. CTEINEHHBIE, IOKA3ATEJIBHBIE U JIOTAPU®OMHUYECKHUE
OYHKIUU

Tema 6.1 Kopensb N-oii cTeneHu, ero cBoiicraa

Conep:xanue Kopenb N-oil crenenu, ero CBOMCTBa.

Tema 6.2 IIpeoOpazoBaHue BbIpaKEHUN, COJIEPKAIIMUX PaJTUKAIBI.

Copnep:xanue [IpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINUX  PaAUKAIIBL.

Tema 6.3 UppaunoHajibHble ypaBHeHHS.

Conep:xanue. PemeHne HppalMOHANBHBIX YPABHEHUH M CHCTEM HpPpalMOHAIBHBIX
YpaBHEHUM.

Tema 6.4 CTenenb ¢ panMOHAJIBHBIM NOKA3aTeEJIEeM.

Coaep:xanue. CTeneHb C palMOHAIBHBIM MOKa3aTeleM U cBoiicTBa. IIpeoOpazoBanue
BBIPa)KEHUI, COZIEpKAIUX CTEIEHU C PAllMOHATIBHBIM [TOKa3aTeNeM.

Tema 6.5 Iloka3zaTenbHass GyHKIUS.

Copep:xanue. CBoiicTBa u rpaduk nokasareabHON QYHKIUH.

Tema 6.6 IlokazaTenbHble ypaBHEHHS U HEPaBEHCTBA.

Conep:xxanue CriocoObl pelieHHus! MOKa3aTeNbHbIX YpPAaBHEHMH M HEPAaBEHCTB, CUCTEM
MIOKa3aTeJIbHBIX YPAaBHEHUM.

Tema 6.7 Jlorapugmsl. IIpeodpazoBanne BbIpaskeHH i, COAEPKALUX JTOTrapH(PMBbI.

Conepxanue [lonstue norapudma, OCHOBHOE JorapuMUIECKOe TOXKIECTBO, CBOWCTBA
norapugmos. Ilepexon k HOBOMy ocHoBaHUIO Jorapupma. I[IpeodpasoBanue JorapupmMuUUecKux
BBIPAKCHMUIA.

Tema 6.8 Jlorapupmuueckasi pynkoms.

Coaep:xanue CpoiicTBa u rpaduk Jorapu@mMuueckoil GyHKIIUH.

Tema 6.9 Jlorapudgmuuyeckne ypaBHeHHsI 1 HEPABEHCTBA.

Coaepxxkanue CriocoObl pemieHus jorapudmuyeckux ypaBHeHHH. CrocoObl peuieHus
JorapupMHUECKUX HEPABEHCTB. PelieHune cucreM JorapupMUIecKix ypaBHEHUH.



Tema 6.10 Ctrenennasi pyHKuus.
Conep:xxanue CoiicTBa 1 rpaduk CTENIEHHON (YHKIIUH.

PA3JIEJI 7. MHOI'OTPAHHUKU U KPYIJIBIE TEJIA, UX IIJIOIMAAU
MOBEPXHOCTEN U OB bEMBI

Tema 7.1 Muororpannnku Ilpusma.

Coaepxxanue OripesneneHuss MHOTOTPAHHBIX YIJIOB, MHOTOIpaHHUKOB. OmnpereneHue
npU3MBL, €€ 371eMeHTOB. DOpMYJIbI AJI HAX0XKACHUS IJI0LIAAU TOBEPXHOCTU U 00bEMA MTPU3MBIL.

Tema 7.2 Ilapannenenunen.

Conep:xkanue OmnpezneneHue napawuienenunena. Ero Bumbl, cBoiicTBa. Dopmysibl s
HAXO0X/IEHUS €ro IUIOIIAU MOBEPXHOCTH, 00bEMa. OCHOBHBIE ITPUHILIMIIBI IOCTPOEHUS CEUEHUN
napajuienenumnena, kyoa.

Tema 7.3 Ilupammupa.

Coaep:xkanue OnpeneneHuss nUpaMubl, €€ ayeMeHTOoB. DOpMysbl A BBIYUCICHUS
IUIOINAAM TOBEPXHOCTU M 00BEMA.

Tema 7.4 IlpaBuiibHbIE MHOTOTPAHHUKH.

Coaepsxanue [IpaBuibHbIe MHOTOTPAHHUKH.

Tema 7.5 Huauuap.

Conep:xanue OnpeneneHus] IWIMHAPA, €ro 3JeMEHTOB. DOpMyJbl IJisi HAXOXKICHUS
IUIONIA/IM TOBEPXHOCTU U 00bEMa IIUITHH/IPA.

Tema 7.6 Konyc.

Coaep:xkanue OrmpeneneHusi KOHyca, €ro 3JeMeHTOB. DOopMynbl UIsl HAXOXKICHUS
IUIOLIA/IM TOBEPXHOCTU U 00bEMa KOHYcCa.

Tema 7.7 Ilap, chepa.

Conep:xxanue OnpenencHust chepbl, mapa, eMeHTOB chepsl u mapa. PopMynbl IS
HAXO0XJICHUS TUIONIAIM TOBEPXHOCTH U 00bEMa cepsl U 1mapa.

PA3JIEJI 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 8.1 IlocienoBarenbHOCTH.

Coaep:xanue [locnenoBaTenbHOCTb, IPEE MOCIEN0BATEILHOCTH.

Tema 8.2 IlpousBoanasi pyHKumMu.

Conepxanue Ilonstue npousBogHo. PU3NMUECKUN CMBICI MPOU3BOJHON. OCHOBHBIE
npaBuna auddepenmupoBanus. [IpowsBogubie anemeHTapHbIX  (pyHkiuit. [IpousBogHas
CJI0KHOM (DyHKIMH. BeIunciieHre npon3BOIHOM.

Tema 8.3 IlpuMeHeHue HenpepbIBHOCTH.

Conep:xanue. HenpepeiBHOCTD pyHKIIMHM. MeTO1 MHTEPBAJIOB.

Tema 8.3 I'eomeTprueckunii cMbICJ IPOU3BOIHOM

Conep:xanue OnpezeneHue KacaTelbHOW K rpaduky QyHKIMH, YIIOBOW KOAXPPHUIUEHT
KacaTeJbHON. 3HAK YIJIOBOTO Ko3((uIiMeHTa KacaTeabHOM, TPOBEAEHHON K rpapuKy QyHKIUU.
I'eomeTpuyeCcKnii CMBICI IPOU3BOJAHON. Y PAaBHEHUE KacaTEIbHON

Tema 8.5 IlpumeHeHHe NPOU3BOIHON K MCCIECAOBAHUI0 (PYHKIUH.

Conep:xxanue MOHOTOHHOCTh (QyHKUMHU. CTalOHapHbBIE TOYKHM, TOYKH 3KCTpEMyMa.
[Toctpoenue rpaduka GyHKIUN.

Tema 8.6 IlpuMeHenne NPOM3BOAHOM /I HAXOKACHUHA HauOOIbIIEro W
HAUMEHbIIEro 3HaYeHNH (PYHKIMH

Conep:xxanue HauOombiee 1 HauMeHblee 3HaAYCHNUE (YHKIIUH.

Tema 8.7 IlepBooOpa3Has.

Coaep:xkanue OmnpeneneHue TepBOOOpa3HO, OCHOBHBIE CBOWCTBA IEPBOOOPA3HOM,
Tabnuia nepBooopa3Hbix. Haxoxaenne mepBooOpa3HbIX.

Tema 8.8 OmnpenesiéHHbIN HHTETPAJI U €r0 NPUMEHEHHE.

Conepxanue. Ilonstue  ompenenéHHoro  uHrerpanma.  @dopmyna  miomanu
KpUBOJMHENHHON Tpanenuu. Haxoxaenue miomaneit puryp.



Tema 8.9 IlpousBonnas u mepBooOpaszHas JUIsl MOKa3aTeNbHOW M JiorapuMudeckoi
byHKIMHA

Conep:xanue. Yucno e. Harypansuslii norapudm. IlponsBognas u neppooOpazHas s
MOKa3aTeIbHOU U JorapuMUuecKor HyHKITHI

PA3JIEJI 9.9JJEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKU

Tema 9.1 DiieMeHTHI KOMOMHATOPHUKH.

Conep:xanue DJIeMEHTHl KOMOMHATOPUKH: MEPECTAHOBKU, Pa3MEIICHUS, COUYECTAHMS.
®opmyna OumHoma Hprorona. CBolicTBa OMHOMHUHAIBHBIX KOA((HUIIMEHTOB. TpeyrojbHHUK
[Tackais.

Tema 9.2 DyieMeHTHI TOPUM BEPOSITHOCTEH M MAaTeMAaTHYeCKOH CTATHCTHKH.

Conep:xxanue CoObITHE, BEPOITHOCTH COOBITHS, CIIO)KEHUE U YMHOXKEHHE BEPOSITHOCTEH.
HezaBucumbie coObiTusi. JluckpeTHast ciydaiiHas BeNWYMHA, 3aKOH €€ pachpeiesieHusl.
[IpencraBienue JaHHbIX (TaOnMIBL, JOUarpaMMmbl, rpaduku). 3agadyd  MaTeMaTHYECKOU
CTaTHCTHUKH.

5. OPTAHM3AIIMSI CAMOCTOSTEJIBHOM PABOTHI CTYJIEHTOB

No Cpoku [TpumepHbIe
R Buj BHEaymuTOpHOM BBITTOJIHEHHSI HOPMBI
TeEM . @DOpMBI KOHTPOJIA
o CaMOCTOSITEIIbHOM PabOTHI (vkazvieaemces BpEMEHU
HoMep Hedell) (dac.)
1 cemecTp
1.1 Pedepar 1 2 Otyer
1.2 Jloxian 1 2 Jlokna
2.1 Jloxman 2 2 Jloxma
2.3 3 Pemenune
3anaun 2
IPUMEPOB.
2.4 KoHTtposbHas padota 3 2 KontposnbHas
3.1 Pedepar 4 2 Otyer
3.2 Pedepar 4 2 Otuer
3.3 Hoxmang 5 2 Hoxmag
34 Jlokmnan 5 2 Jloxmnan
3.5 6 Pewenne
3agaun 2
IPUMEPOB.
3.6 KonrtposnbHas pabora 6 2 KoHTponbHas
3.7 Pedepar 7 2 Otuer
3.8 Pedepar 7 2 Otuer
4.1 Hoxmang 8 2 Hoxman
4.2 Jloxian 8 2 Jloka
4.3 9 Pewenne
3agaun 2
IPUMEPOB.
4.4 KonTponbHas pabota 10 2 KonTponbHas
4.5 Pedepar 11 2 Otuer
5.1 Pedepar 12 2 Ortyer
5.2 Hoxmang 13 2 Hoxman
5.3 Hoxmang 14 2 Hoxman
2 cemecTp
6.5 Pecdepar 1 4 Otuer
6.6 Jloxmnan 2 2 Jlokman




No Cpoku [TIpumepHbIie
- Bupn BHeayuropHou BBIITOJTHEHHS HOPMBI
TeM o DOopMBbI KOHTPOJISI
o CaMOCTOSITEIILHOM PabOTHI (vkazvieaemces BpEMEHU
HoMmep Heoelu) (uac.)
6.7 Jloxman 3 2 Jloxman
6.8 4 Pemenue
3anaun 2
IPUMEPOB.
6.9 KonTponbhas padoTa 5 2 KonTponpHas
6.10 Pedepar 5 2 Otuer
7.1 Pedepar 6 4 Ortuer
7.2 Jlokmnan 7 2 Jloxnan
7.3 Jloxman 8 2 Jloxman
7.4 9 Pewienue
3agaun 4
IPUMEPOB.
7.5 KonTponbnas pabota 10 2 Konrtponbnas
7.6 Pedepar 11 2 Ortyer
1.7 Pedepar 12 4 Otyer
8.1 Jlokmnan 13 2 Jloxnan
8.2 Jloxman 13 2 Jloxma
8.3 14 Pemenue
3anauun 2
IPUMEPOB.
8.4 Kontposbnas pabora 14 2 Kontponbnas
8.5 Pedepar 15 2 Otyer
8.6 Pedepar 15 2 Otuer

3AJIAHUSA K CAMOCTOSTEJBHOM PABOTE CTYJAEHTOB

Paznea 1. UnciioBble MHOKeCTBA M ajiredpanyecKkyne BbIPasKeHUs.

Tema 1.1Yucn0BbIe MHOKECTBA.

Tembl pedepaToB M 10KIA0B:

«Bce 0 1eiCTBUTEIBHBIX YNCITAX»

«I'ne BcTpeyaroTcs JeHCTBUTENbHBIE Yucaa?y

«HenpepsiBHBIE 1pOOH»

«HMcroprst BOSHUKHOBEHHUS YHCEI»

«Tpuronomerpuueckas Gpopma 3anucu KomruiekcHoro yncia. opmyna Myaspar

BbinoJiHeHHe HHANBUAYAJBHBIX 3aJaHUI

Hean padoTsi:

MOBTOPUTH TEOPETUUECKUE 3HAHUS U MPAKTUUECKHE YMEHHUSI, TOJIyYEHHbIE paHEe B IIKOJIbHOM

Kypce MaTeMaTHKH 3a 9 Kiacc;

3aKpENHUTh HABBIKU ONEPUPOBAHUS C IEHCTBUTEIBHBIMY YUCIIAMU;

3aKpENNUTh HABBIKU BBINOJIHEHUS JEHCTBUI C KOMIUIEKCHBIMU YHCIIAMU;

NupuBuayanbHble 3aJaHUA:




1. Beraucimmre: a)ﬁ._ ecnu x=—1:— 1 3—4/5:
X

6) JV2-15) +v2-15:
B) JB-243) +3:

n) Jl-342) -3/

Y \/mﬂ/m

ab’l.ecmu:a=0:b<0:;

3 . Ty \ .
ab’l.eciu:a<0.b>0;

4

2. VhpocTuTe BHIpaKeHIHe: a) e)y (x— 1) :
ab*|.ecmu:a < 0:h<0; s

2)8/(x —y) .

3 .
ab’l.ectu:a= 0.6 0.

6)x‘x‘, ecmt x> 0:x < 0;

,I[aHBI KOMILTICKCHBIE YHUCIIa 71 U 75.

Haiiti: a) z; + 22, 6) 21 - 22, 6) Z1z2; 2) =1 /=2:

=2-57 =, =3+7i

1
Il
ol
+
(4
2%
Ly
.

2:6_81 :2:_8+6I

Ly
(]
|
|
h
+
=)
=
Ly

Tema 1.2 MHOro4JeHbI.
BobinoJiHeHHe MHANBUAYAJBHBIX 3aJaHUI
ean pa6oTsi:

° MMOBTOPHUTHb TCOPECTUUCCKUC 3HAHUSA U IIPAKTHICCKUEC YMCHHU, ITIOJTYUCHHBIC PAHCC

B IIKOJIBHOM KYpPCC€ MATCMATHUKHU 3a 9 KJ1acCcC;

J Pemenue 3a1auy Ha npeoOpa3oBaHre MHOTOUJIEHOB U alredpandyeckux Ipooeil.

NuauBuayanabHble 3a1aHUs:

1. BBIIOJIHHTE IeHCTEHA

_ _ 3 .
2) 2a=3 b 2; 6) 3a+9 12a° X -y

2a %a a+3

B)

:[x+y:l.

, . 15a fa  Ta+35
2. YOpOCTHTE BEIpAKEHHE +— : :
S5—a a -25 3

3. HaHTH 9HCTIOBOE 3HAUEHHe BRI A CHHA

2x % 2y 1
-— = || 1+——| mpHX=-l.y=—=.
x+y X +Zxy+y -y 2

Tema 1.3¥YpaBHenusi. CucreMbl ypaBHEHMI.
Tembl pedepaToB M 10KJIAT0B:



«JIuneitHas QyHKIUSA €€ CBOWCTBA U TpauK»

«KBampatnunas ¢pyHKIIHS €€ CBOMCTBA U TPaPuK»
«DyHKIUS 00paTHON MPOTMOPLHUOHATBHOCTH €€ CBOMCTBA U rPpaduK»

BbinoJiHeHHe HHAUBUAYAJbHBIX 32aHUH

ean paéoTsi:

o IOBTOPHUTH TCOPECTUUCCKUE 3HAHUSA U MIPAKTHYCCKUEC YMCHH, ITIOJTYUCHHBIC PAHEC

B IIIKOJILHOM KypCE MaT€MaTUKH 3a 9 Kiacc;

o 3aKpCIHUTh TCOPETUUCCKUE 3HAHUA U IIPAKTUYCCKUEC YMCHHUS 110 HaHHOﬁ TEME,

NuauBuaya bHble 321aHUS:

1) 2)

{ x— 3y = 10; x=7+vy;

x?— 24y = 100. 1=56+y.

3) 4)

[ x+y=4 ([ x—y=7;

x?— y* =32 '+ y' =9 —2xy.

5) 6)

[ x+ty=8; [ x+2y=T7;

2+ yr=16 4+ 2xy. 2yt + =y = 14,

7) 8)

{x1+ yi=13; {(x— 1)(v+3)=5;
Xy = —6. Ix—y=4.

Tema 1.4 HepaBencrBa. CucreMbl HepaBeHCTB.

BobinoJiHeHHe MHANBUAYAJBHBIX 3aJaHUI

ean paéoTsi:

° MOBTOPHUTHb TCOPECTUUCCKUC 3HAHUSA U IIPAKTHICCKUEC YMCHHU, ITIOJTYUCHHBIC PAHCC

B IIKOJIBHOM KYpPC€ MAaTCMATUKH,

° 3aKpPCIUTh TCOPECTUICCKHUEC 3HAHNA U ITPAKTUICCKUC YMCHHUS 110 I[aHHOI\/’I TEME,

HH)IHBH}]yaJ'[LHbIe 3adaHuA:

1. L lc0s

x+2y <12 g 3Ty =07

2x —3y =-—18. x+y=T.
2' v 4 .
< 30; ?— 4x?

9x + 6y < 30; y - 15,

10x+ 6y = 24. 5 2xy
10x+y < 9.

5 {Ex—I- Sy = 15;
(3x+ 8y = —1.

Pa3nea 2. Crenenu, kopHu u jgorapugmsel. CTeneHHble, NOKa3aTelbHble U

Jorapupmuyeckue GyHKuUHH.

Tema 2.1-2.2 Crenienp unciia. KopeHb HaTypalbHOM CTEIIEHU U3 YHCIIA.




Tembl pedepaToB M 10KJIAT0B:

«IIpeobpazoBanus rpagukoB PYHKIIUU: TAPAIIETHHBIA TIEPEHOC, CHMMETPHS
OTHOCHTEJIBHO OCEW KOOpJIMHAT, Hauayla KOOpIMHAT, MPSMONH ¥ = X, pacTsDKEHHUE U CHKaTHe
BJIOJIb OCEU KOOPJUHATY

BoinoJiHeHHe HHANBUIYAJIBHBIX 32 JaHUH

esmn padoThI:

® 3aKpENUTh TEOPETUYECKHUE 3HAHUS U TIPAKTUUYECKUE YMEHHS 10 JAHHOH TeMe;
® 3aKpCIIUTh HABbIKU BBIITOJIHCHUSA Z[ef/'ICTBI/Iﬁ CO CTCIICHAMMU,

NuauBuaya bHble 3a1aHUS:

3anaunme 1. Beruucnure:
1) 3 % ; 2) @3\/% : 3) 5/1115d10 : 4) (27—3-’3)—2

3ananme 2. Halinure 3HaUeHUE BBIPAYKECHHUS:

12 =)
1) (3#2@—‘{/32%)5; 2) %—4&5 npu d = 64,
3aganue 3. YIpoCTUTE BbIPAKEHUS:
> 1 6 3[,2
1) k2. 4k 2) (x-3 +6x2; g L _Ya+l). Ra

Ya-1 Ya ) Ya-2H8a+1
3aganue 4. Pemiure ypaBHeHUS:

1) V12x? +7x—-10 —4x =5;

3axanue 5. Cymma nByx uncen paBHa 18, a ux pasnocts pasna 14 .
Haiinnre nmpousBeneHne 3TUX YnCE.

2)

3aganue 6. [Ipy KakoM 3HaUEHUU X 3HAUEHUE BBIPAKECHUS

Jo—C + /@ x B

2
—X
¢ ; , e M= N, pasuo 2,(3)?
G¢-x_

Ve —-x2 -/ €—x ;—x/h/

Tema 2.3 Jlorapugmsel.

BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI

Hean paéoTsi:

3aKpEenuTh TEOPETUUECKHUE 3HAHUS U TPAKTUYECKUE YMEHUS 110 JaHHOU TEME;
3aKpeNUTh HABBIKU BBIMIOJIHEHUS JEHCTBH ¢ Jorapudmamus;
NuauBuayaabHbIE 321aHUSA:

3ananue 1.
1) Haiinute oGnacth onpeaencHus GyHKIIUA v =log:(x*—9)
B

VYkaxure Ba MOCIEI0BATEIbHBIX IENBIX YUCIIA, MEXK/Ty KOTOPBIMH 3aKII0UEHO YHCIIO0
y =log,, 0,5
3) HaiiguTe 3HaUeHNE BBIPAKEHUS 0,2108< 3
. 1
3apanme 2. Haiinure Hauborbliiee 1 HAMMCHBIIICE 3HAYCHUE YHKIMH Ha OTpe3Ke |75 16
v =log,x
3ananme 3.



logzvx + 1>1

lu::gc:l(:{2 +x-2)> log,,(x+3)

Tema 2.5 Iloka3zaTesibHbIE U JIOTAPU(PMHUYECKHE YPABHEHUS U HEPABEHCTBA
BbinoJiHeHHe HHAUBUAYAJIBHBIX 321aHU I
ean paéoTsi:

. 3aKpenuTh TEOPETUUECKHUE 3HAHMS U TIPAKTUYECKUE YMEHHS 10 JJAaHHOU TEME;

. 3aKpenUTh HABBIKH MTOCTPOSHHS IPa)MKOB MPOCTEHIINX MOKA3aTEIbHBIX
GyHKIHH;

o 3aKpENUTh HAaBBIKM PEIICHUS MTOKa3aTeIbHBIX YPAaBHEHUH U HEPABEHCTB;

HNuauBuayaabHble 32 aHNUA:
Bapuanr Ne 1
Ne 1. VKauTe IPOMEKYTOK, KOTOPOMY MPHHAUICKHT KOPEHb ypaBHeHms 3™ +3*1+3*=39,
A) [-2; 0]
B) [2; 4]
B) (4; 9]
1) (0;2)
Ne 2. Pemiuth HEpaBEHCTBO: 315072
A) (1,5, +&)
b) (-&; 1,5)
B) (-&; 3,5)
I (3,5; +&)

N
lj =243

Ne 3. Pemnth ypaBaenue: 3" *[g

Bapuant Ne 2
Ne 1. Ykaxure npoMexyToK, KOTOPOMY NIPUHAAIEKUT KOPEHb YPABHEHHUS:

1) 37x+6:27. 2) 3x-‘/z * 3x+l =1
A) (-4, -1) A)[-4; -2]
B) (-1; 0) B) (-2; -1)
B) (0; 1] B) [-1;0)

D) (1; 4) D) (1;2)

Ne 2. Haiinure ob6nacte onpeznenenus GyHkuuu: y =  [1— (%j : .

A) [2/3; +o0)

b) [1,5; +©)

B) (-o0; 2/3]

') (2/3; +o0)

Ne 3. Pemnute HepaBeHCTBO: ‘/§ j < %

A) (-o0; -6]

B) (-00; -12]

B) [-6; +o0)

') (-o0; -1.5)



Pazngen 3 Tpuronomerpus
Tema 3.1 OcHoBHBIC IOHATHS. TpUroHOMeTpUYeCcKHe QYyHKIUN

BoinosiHeHue MHAUBUAYAJIbHBIX 3aJaHUI

esan padoThIi:

3aKpPCIUTh TCOPCTUICCKUEC 3HAHNA U ITPAKTUYCCKUC YMCHUA 110 HaHHOﬁ TEMC,
3aKpEeMUTh HAaBBIKU MIOCTPOCHUS U UCCIIEIOBAaHUS TPUTOHOMETPUUECKUX (DYHKIIUI;

NuauBuayaabHble 3a1aHU:
Yacrts |

1. Haiigute obnacth 3HaueHudd GyHKIUU z = 3Sin X.

2. OnpenenuTte nepuo GyHKIUA: Z = % cos 3t.

3. SIBnstiercs nu GyHKUMSA YETHON MM HEUETHON: z = —sint.
4. Haitnure nHynu Qpynkuuu: z = 4 cos (t + %) .

5. Onpenenure HanOOJbIIEE U HAMMEHBIIEE 3HAYCHUS PYHKIUU: Z =5sint +2.
Yacrs 11

1. Ioctpoiite rpaduk pynkumun  z = 3 cos (t — %) .

Hatigure s nanHON QyHKITUU:

1) obnacTe onpeneacHus;

2) MHOKECTBO 3HAUYEHU;

3) Haubosnblliee ¥ HAMMEHbIIIEE 3HAYCHHUS, IPU KaKUX 3HaYeHHsX { ocTuraroTces;
4) HenpephIBHOCTB;

5) nepuog;

6) 4€THOCTH/ HEUETHOCTD;

7) Hynu;

8) NpOMEKYTKH 3HAKOIOCTOSHCTBA;

9) npoMeXyTKH MOHOTOHHOCTH.

Tema 3.2 OcHOBHBIC TPHTOHOMETPHYECKHE (POPMYIIBI M CJIEACTBHS U3 HUX

BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI

Hean paéoTsi:

3aKPENUTh TEOPETUYECKUE 3HAHUS U NIPAKTUYECKUE YMEHUS 110 TaHHOU TEME;
3aKpENUTh HABBIKH BBIUYMCIEHUS! TPUTOHOMETPUUECKUX BBIPAXKEHUI.

I/IH)II/IBI/IJIyaJ'IbHI)Ie 3aJJaHuA:



1. Beramciaurs:

- =gD 140 =Q0 140
a). sid8 cosl3” —cosd58 sinl3";
_ T r . x . Ix

0). COS—CcOS— —sIn—sin—

i

.. 37 T . 37
d). SI1—COS——+CoS—SIN——
5 10 5

d). cos78° cos108° +sin78°sin108°

2. CocTtaBuTh TaOIMIy 3HAYCHHUM YETHIPEX TPUTOHOMETPUUYECKUX (DYHKIUN PA3IUYHBIX YIIIOB.

Tema3.3-3.4 OoOpaTrHble TpuUroHomerpuuyeckue ¢yHkuuu. TpuroHomerpuveckue
YPABHEHHS U HEPABEHCTBA
BoinoJiHeHHe HHAUBUAYAJIBHBIX 32IaHUI
Heaun paéoTsi:
® 3aKpENHUTh TEOPETUUECKHE 3HAHUS U MPAKTUUECKHE YMEHHUS 110 TaHHOU TeMe;
® 3aKPENHTh HABBIKU BBIUMCICHHUS TPUTOHOMETPHUECKUX YPAaBHEHHM U HEPABEHCTB.

I/IH)II/IBI/I)IyaJ'II)HI)Ie 3aJJaHuA:

3ananue 1. Pemute ypaBHeHuUs:
1) sin (2x—%) _L.

2
V3
2

2) 2cos (x—%) =1,

X . ,X . .
3) COSZE—SIHZEZ ; 4) coschos4x+sm5xsm4x=—%;

5) cos x* _1
2

3ananue 2. YkaxxuTe HAMMEHBIIUHN MTOJOXKUTEILHBIA KOPEHb YpaBHEHHUs (Pe3yJIbTaT
MIPEICTaBbTE B TPATyCHOU Mepe).
tg (4x +60°) = /3.
3ananne 3. Ykaxute HAUMEHBIINN HEOTPHUIIATEIbHBIH KOPEHb YPaBHEHUS
sin®x —6sinx+5=0.
3ananue 4. Haiinure kopenb ypaBHeHUsT 6C0S (77 — X) = Sin 2X , MPUHAJIEKAIIETO OTPE3KY

lr; 2r :

3ananme 5. Pemure ypaBHenus: 1) 1—2cosx— +tg°x =0;

cos? x

2) sin®x —3sinxcosx+2cos*x =0.
Pa3znen 4 {uddepennnanbHoe ucuucjaeHne GyHKuui 0HOM nepeMeHHOi

Tema 4.1 Ilpenesa pyHkuuu
Pabora c koHCIIEKTOM
[TonroroBka KoHCIEKTa Ha TeMy: «OmnpeeneHne HempepbIBHOCTH GyHKINH. beckoHedHO
yOBIBarOIIas TEOMETPUIECKAs MPOTPECCHUS U €€ CyMMay
BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI
Iesan padorThI:
® 3aKpENUTh TEOPETUUECKUE 3HAHUS U MPAKTUUECKUE YMEHHUS IO JAaHHOU TeMe;
® 3aKpENHTh HABBIKU BHIYUCICHHUS Mpejena (yHKIIHIH,



I/IHI[I/IBI/IIIyaJIbeIe 3aJJaHuA:

CoAx+1-1
Im——7-——

xr—0 X

. sin8x

lm——

=0 gindx

2y +3x "+ x4+
lim - Z

x=+o " +10x + 5

. dx

lim

40 J3? 4+ dx+ 1+ vad + 1

fim x +3x -1

Jr+6-0x-21

¥-s3 S5x—15
8- ox

222 x° +dx—12

- 2xt—3x—5

-l x+1

- i

o 1+ x+3x°

Tema 4.2 IIpousBoanas pyHKumuu

BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI

esan padorThI:

3aKpEenuTh TEOPETUUECKHUE 3HAHUS U TPAKTUYECKUE YMEHUS 110 JaHHOU TEME;
3aKpenuTh HABBIKU AU PepeHIIupoBaHus MPOCTEHIINX (YHKIIHIA;

I/IHI[I/IBI/I}Iya.TIbeIe 3aJlaHusA:

3ananue 1 y=1
Haiinure nponsBoanyto, y=x
UCMOJIb3Ys OOIIUI METOI. _5
f(X)=x y=ex
2
f(x)=2x-1 y=Xx
f(x) = 22 y=3x"+3
F(X)=-3x"+3 y=4x4+§x3+%x2+4
1
f(x)=—§x2+2 y=(2x*-3)(38x* -2)
2
f(x) =2x* - 2x y= 5x
(x+1)
3aganue 2. 3aganue 3

Haiinure npousBogHbie
clenyomux QyHKIIHH.



1 1 _ 2 _ 10
y=3x3+2x2+2 y =5@x" -5x+9)

6 5 4 2 y=241+2x° - x°

y=Tx7 +6x8 +5x5 +3x3 +2x+5 = J2=0E=2%)
y=x*3x —

= X —
y=xilx g

2
3 e
y=OYxNx Y2 41

4
3ananue 4. 3ananue 6
_X+5 [TpousBoaHbIE
x-1 TPUTOHOMETPUUYECKUX (DYHKIHUIL.
_3x-7 y=7c0osx—-5sinx-9
y_2x+9 y =5C0S2x
_ (-9 y = Sin X COS X
2x+1 sin x
y_x3+3x2 CcOoS X
3x-1 y = 2tgx —ctgx
y:3x2—2x—4 y = 2x —sin3x
2x-1 y =sin x(L+cos X)
y= 2x+1 _ 3-CosX
x(x+1) ~ 3+cosX
_ 3-2tgx
3ananue 5 tox

[Tpou3BoiHAS CIIOKHON (PYHKITHH.

Tema 4.3 UccnenoBanne pyHKIUN ¢ IOMOIIBIO IPOU3BOIHOM
BoinosiHeHue MHAMBUAYAJbHBIX 32IaHUMH

Hean padoTsr:

3aKpENUTh TEOPETUUECKHUE 3HAHUS U TTPAKTUYECKUE YMEHUS 10 JaHHOU TeMe;
3aKpENUTh HABBIKHM UCCIEOBaHUS (DYHKIIHI C ITOMOIIBIO TPOU3BOHOM;

NuauBuayajibHble 3a1aHus:

[Mocrpoiite rpaduk pyukimu y = —3€ — 4j + 2 u uccnemnyiire ee.

Hanummre ypaBHeHue kacatenbHOH k rpaduky Gynkiun f(x) = x>~ 1 B TOUKe ¢ aBCIHMCCOit Xo =
-1

Nana ¢pyHkus Y = 0,5x* —4x?,

Haiigure:

a). IlpomexxyTku Bo3pacTaHus U yObIBaHUS (DYHKLINU;

0). Touku sKCTpeMyMa;

6). Hanbombiiee 1 HauMeHblee 3Ha4eHus: GyHKIUU Ha oTpe3ke -1,3 .



Pa3znen S UaTerpanbHoe HcYHCIeHHe (DYHKIUIA OJHOM NepeMeHHOM

Tema 5.1 Heonpeae/jieHHbIi HHTErpas

BoinoJiHeHHe HHAUBUAYAJTBHBIX 32IaHUI

Hean paéoTsi:
® 3aKpENUTh TEOPETUUECKHE 3HAHUS U MIPAKTUUECKHE YMEHHUS 110 TaHHOM TeMe;
® 3aKPENHUTh HABBIKM HAXOXKJCHUS HEONPEIECICHHOTO HHTErpaa;

NuauBuayaabHble 3a1aHUS:

1 fxdx 9. [5(x—2)dx 17, [
2

2. fxzdx 10. .[(8x3+4x—7)dx )((jx
3. J'x5dx 11. jx2(1+3x)dx 18. Iﬁ
4. [adx 12. f(x+4)%dx 10. [
5. [6xdx 13. [3(2x—3)%dx Ux

1 ) 20. j(1+ cos x)dx
6. j—t3dt 14. Ix(3—x) dx )

3 15. [aix 21. [(2-3sin x)dx
7. I(S—x)dx 22. I(3x2—2cosx)dx

16. .R/Fdx

8. J(4x — x?)dx

Tema 5.2 OnpeneseHHbIH HHTErPaJl

Tembl pedepaToB U OKJIAT0B:

«OTpaboTKa HABBIKOB HHTEIPUPOBAHUS PA3IUMIHBIMUA METOTAMU

«[Ipumepsl npuMeHeHus: HHTerpaia B GU3UKe U TEOMETPUM»

BbinosiHeHHe HHANBUAYAJBHBIX 32JaHUI

Hean padorsi:
® 3aKpENUTh TEOPETUUECKHE 3HAHUS U IPAKTUUECKHE YMEHHUSI 110 TaHHOM TeMe;
® 3aKPENUTb HABBIKUA HAXO0XKJIECHUS ONPEIECIEHHOTO HHTErpaa;

I/IH)II/IBI/I)Iya.]'IbeIe 3aJlaHusA:
Brruncnute CJICAYIOMUC UHTETPAJIBI HA IIPOMEIKYTKE OT 1 0 4

1 [xdx 11. [24/xdx s jx_'a;/F

d
2. J.x3dx 12. J'i/x_de Jx "

3. Ixsdx . jﬂ 19. I4sin xdx
. jlte’dt Jx 20. IZcosxdx
3 14. | ax 21. | 2dx
5. j(4— X)dx Yx? cos® X
6. [3(x—3)dx 15. %ﬁ 22. fsi,dzxx
7. j(4x3+8x—2)dx )2(\% 23. j(1+cosx)dx
8. j(x—Z)zdx 16. JW dx ” .[(2—35in x)dx
Q.

j4(3x—2) dx 17. J‘Ei_iJ,si/Fjdx

10. Ix(S—x)zdx x> Jx



Pa3znen 6 I'eomerpusn

Tema 6.1 Ilnannmerpus.

Tembl pedepaToB U 10KJIAT0B:

«Teopema Uessl u TeopeMa MeHenas»

«Qnmunc, runepOoa, mapadona Kak TeOMETPUIECKUE MECTA TOUCK)

«3azauu Ha OCTPOEHUE, HEPA3PEILIMMOCTD KJIACCUYECKUX 33/1a4 Ha IOCTPOEHUE»
BoinoJiHeHHe HHAUBUAYAJTBHBIX 32IaHUI

Hean paéoTsi:

3aKpENUTh TEOPETUYECKUE 3HAHUS U TIPAKTUYECKHUE YMEHUS 10 IaHHON TeEME;
3aKpenUTh HABBIKH HAXOXKJICHHS JIEMEHTOB T€OMETPUUYECKHUX (PUTYD;

NuauBuayaabHble 3a1aHU:

1. JIBe cTOpOHKI MapaieaorpaMMa oTHOCATCs Kak 3 © 4, a mepumerp ero pasen 70. Haiingure
00JIBIIIYIO0 CTOPOHY MapajlielorpaMMma.

2. [Tnomane tpeyronbauka ABC paBua 12. DE — cpenuss aunHus 5TOr0 TpeyroabHuKa, mapa-
nenbHas ctopone AB. Haiinute nnomans tpanenuu ABDE.

3. Haiigute ctopony KBajipara, IIioIiaib KOTOPOro paBHa IUIOIIAIU MPSIMOYTOJIbHUKA CO CTOPO-
HaMu 4 1 9.

4. Tlepumetp npsAMOyroiibHUKA paBeH 42, a tuiomiaas 98. Haiinute 60MbIIyI0 CTOPOHY MPSIMO-
YT OJIbHUKA.

5. Haiigute nuaronanis npsiMOyroJibHHKA, €CJIM €T0 MEPUMETP paBeH 28, a mepuMeTp OJHOTO U3
TPEYroJIbHUKOB, HA KOTOPBIE AHMAroHalb pa3Aeiiniia IpsIMOYTOJIbHUK, paBeH 24.

6. OcHoBanus Tpaneunu paBHbl 4 u 10. Haiinure 601b1nii U3 0TPE3KOB, HA KOTOPBIE AETUT
CPEIHIOIO JIMHUIO 3TOM Tpaneluuy OJIHA U3 €€ JuaroHajien.

7. lleprieHquKynsp, OMYIIEHHBIH U3 BEPIIMHBI TYIIOTO YIiia Ha OoJblllee OCHOBAaHUE paBHOOEI-
PEHHOM Tparnenuu, IeJIUT ero Ha YacTu, uMeroniue 1uunel 10 u 4. HaliquTte cpeHion THHUI0
3TOU Tparenuu.

| b2

SInA =
8. B mapamnenorpamme ABCDppicora, onymennas Ha cropony AB, pasua 4, 3. Haitute
AD,
9. B mapamrenorpamme ABCDparonans ACB niga pasa Gombire croponsr ABy ACD = 1047,
Haiinure yron Mmexny auaroHaiasiMu napauienorpamma. OTBeT gaiiTe B rpajaycax.
10. ITnomaas pom6a paBHa 6. OnHa U3 ero quaroHanel B 3 pasza 6onbiue npyroi. Haiiaure
MEHBIIYIO JHaroHab.

5
11. OcHoBanus paBHOOEAPEHHOM Tpanenuu paBubl 7 U 51. Tarrenc octporo yria pasen 11,
Haligure BBICOTY Tpamenuu.

12. OcHoBaHMs paBHOOEIPEHHOM Tpanenuu paBHbI 14 u 26, a ee mepumetp paseH 60. Haiinute

TUTIOIIA b TPaIeluu.

Tema 6.2 HauanbHbIe NOHATHS cTepeoMeTpun. B3anMHoe pacnoJioxkeHne NPsMbIX U
IJIOCKOCTeH B MPOCTPaHCTBeE.
Pabora ¢ koHCIEKTOM
[ToaroroBka KOHCIIEKTa HA TEMY:

e «3anayu Ha NAPAJIIEIBHOCTh MPAMBIX U MJIOCKOCTEN B MIPOCTPAHCTBEY

e «3anayu Ha NEPHEHAUKYISIPHOCTH MPSIMBIX U MIJIOCKOCTEW B MPOCTPAHCTBE
Tembl pedepaToB U 10K/IA0B:

o «[lapamnenpHOe nMpoekTUpoBanue. M300pakeHne npoCcTpaHCTBEHHBIX (DUTYP»

o «llmomaae OPTOrOHAIBLHOW MPOEKIIMA MHOTOYTOJTbHUKA)



Tema 6.3 I'eomeTpnueckne TeJa

Pabora ¢ koHCcHIEKTOM

IToaroroBka KOHCIIEKTA HA TEMY:
«["'eomeTpuyeckue Teia U UX OCHOBHBIE DJIEMEHTBI»
Tembl pedepaToB U 10KJIAT0B:

«[Ipumepbl CUMMETPHUI B OKPY’KAIOILEM MUPE»

Tema 6.4 O0beMbI M NJIOIAIM TOBEPXHOCTEH reOMeTPHYECKHX TeJl
BoinoJiHeHHe HHAUBUAYAJIBHBIX 32IaHUI

Hean paéoTsi:

3aKpEeNUTh TEOPETUYECKHE 3HAHUS U PAKTUUECKUE YMEHHUS 110 JJaHHOU TeMe;
3aKpENUTh HAaBbIKM HAXO0XKJEHUS 00BEMOB U IUIOIIAEH T€OMETPUUECKUX TET;

NuauBuayaabHble 3a1aHU:

3aganme 1. OcHOBaHME NPSAMON NPU3MBI — np;IMo;/ronLHLIﬁ TPEYrOJIbHUK C KaTetoM 6 cM u
ocTpbIM yriioMm 45°. O0séM npusmel paBed 108 cm”. Haiinure miomaab MoJHON MOBEPXHOCTH
MIPU3MBL.

3aganme 2. OceBbIM CEUECHHEM LIWJIMHJIpA SIBISETCS KBaApaT, AMaroHajab KOTOPOro paBHA 82
cM. Haiimure 00bpEM IUTHHpA.

H3mepeHus npsiMOyroJibHOTO Napajuienienunena pabusl 2,5 cM, ScMm u 6 cMm. Haligute pedpo
Ky0a, 00bEM KOTOpOTO B JBa pa3a 0oJble 00bEMa JaHHOTO MapaIesIeIHIe/a.

3aganue 3. OcHoBaHHEeM MPSIMOW MPU3MBI SIBISIETCA POMO cO CTOpoHOU 6 cM u yriom 60°.
MeHbliee U3 JUaroHaIbHBIX CEUCHHUI IPU3MBI SIBIIsieTCS KBaapaTroM. Haiimute 00bEM PU3MBIL.

3aganmne 4. OceBbIM CEUEHHUEM LMIMHIpPA SBISIETCS KBaJpaT, IMaroHalb KOTOPOro paBHA 62
cM. Haiimure 00bEM IUTHHpA.

3aganue 5. OcnoBanuem mnupamuasl MABCD sBnsercs kBagpar ABCD, pe6po MD
NEePHEHANKYISIPHO K IJIOCKOCTH ocHoBanusi, AD=DM=a. Haiinure miomans MOBEPXHOCTH
MUpaMUIBL.

Tema 6.5 BekTOopbI B IPOCTPAHCTBE
Tembl pedepaToB M 10KIA0B:
«Pa3noxeHune BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM)
Paborta ¢ koHCcHIEKTOM
ITonroroBka KOHCIIEKTA HA TEMY:
e «McToprs BO3HUKHOBEHMS NPSIMOYTOJIBHON CUCTEMBI KOOPAUHAT
e «[IpumeHeHne BEKTOPOB B PU3NYECKUX MTPOLIECCAX)
BbinoJiHeHHe HHANBUAYAJBHBIX 3aJaHUI
Hean padoTsr:
® 3aKpClUTh TCOPCTUYCCKUEC 3HAHUA U ITPAKTUICCKUC YMCHUS 110 I[aHHOﬁ TEME,
® 3aKpCIIUTh HABBIKU PCUHICHUA 3aaa4 HAa IPUMCHCHHUE BEKTOPOB,
NupuBuayanbHble 3aJaHUA:
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Bapuanr . ] Bapuanr 2

1. Jamw Touxu A(—4: 6. =3), B(7; -3: 5), C(—5: — | L. Hansl Toukn A(4; —6; 3), B(-5: 2; -5), C(0; -3:
4. 0), —4),

D(3: 0: —5). Haiitn: D(—6: =3; 0). Haittu:

1) xoopauHAaTHI AC 1) xoopaHHATEL BC

2) paccTogHHE MEXKIY Toukamu B m A 2) paccTOsHHE MeXITy TOUkaMH A u D

3) xoopauHaThl cepeaunbl P orpeska CB 3) xoopauHATHI cepeanHsl X oTpeska CB

4)CB-AD 4) BA-DC

5) Yroil MEKIy BEKTOpaMIU CB u AD 5) yroll MeX Iy BEKTOpaMHI BAuDC

6) yron Mexay npsmeiMu DC 1 AB 6) yron Mexay npssMeiMu DA u CB

7) (CA+DB)-BC 7) (AC + DB) - AB

8) KOJIMHEeapHBbl JIH BEKTOPBL CB u AD? 8) Ko/UTHHEapHBI T BEKTOPHI BA uDC?

(oTBeT 0OOCHOBRATH) (oTBeT 0OOCHORATH)
II. BekTOpH & 1 b o6pasyrot yrom 120°, [a] = 4. | II. BekTopsl a n b o6pasyrot yron 150°, [d] = 3.
|B| = /3. Haittu |7{ + E| |E| = V6. Haitu |4 + 3E|

Pa3znen 7 DiiemeHThI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BePOSITHOCTEM

Tema 7.1 D1eMeHTHI KOMOUHATOPUKH

Tewmbl pepepaToB U JOKIAJOB:

«[TonynspHast KOMOMHATOPUKA»
«Tpeyronsuuk [Tackans

«KomOuHaTOpHBIE 33/1a4¥ B ATOMHOW OTPACIIH»

Tema 7.2 J1eMeHTHI TEOPHH BEPOATHOCTE 1 MATEMATHYECKO CTATUCTHKH

Temsbl pedepaToB U 10KIaJ0B:

«HucnoBbIe XapaKTEPUCTUKH HENIPEPBIBHBIX CIIyYalHBIX BEITUYUH

«ITouarue o 3aKkoHe OOJILIITUX YHUCEN»

«O06pabOTKU M UCHOTIB30BAHUS CTATUCTUYECKHUX JAHHBIX JUIS HAYYHBIX U MPAKTHUECKUX
BBIBOJIOB»

«IpunoxxeHnss MaTEMaTUYECKON CTATUCTUKI

((Cpejj[HI/Ie S3HAYCHHA U IPUMCEHCHUC UX B CTATUCTHUKE

Kpurepuu oueHuBaHus:

OueHka «5» cTaBUTCS, €CIIH:

* paboTa BBIMIOJIHEHA TIOJTHOCTHIO;

* B JIOTHYECKUX PACCYKJECHUSIX U 000CHOBAHUAX PEIICHUS HET MPOOETIOB U OITHOOK;

* B pPEIICHUH HET MaTeMaTUYECKHUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTD, OIUCKA,
HE SIBJIFONIASCS CJICICTBUEM HE3HAHMSI WJIM HETTOHUMAaHHUS y9eOHOTO MaTepHaa).

Onenka «4» CTaBUTCS, €CIU:

* paboTa BBIMOJHEHA MTOJHOCTHIO, HO 0OOCHOBAHUS IIATOB PEIICHUST HEAOCTATOYHBI
(ecnu ymeHre 000CHOBBIBATH PACCYKICHUS HE SBJSUIOCH CIIEIUATBHBIM 00BEKTOM




IIPOBEPKN);

* JIOMYyIIEHA OJIHA OIIMOKa WM JBa-TPU HE04eTa B BBIKJIAJIKAaX, pUCYHKAX,
yepTekax Win rpadukax (eciau 3TH BUIbI pabOThI HE SBISUIACH CIIEHUAIBHBIM 00BEKTOM
MIPOBEPKH).

Ounenka «3» CTaBHUTCS, CCIIM:
* JIONyIIEHBI OoJjiee OMHOM OmuOKM wuiauM Oojee JBYX-TpeX HEI0YETOB B

BBIKJIAJIKAX, YepTekax WM rpadukax, HO yJaluiics BiaaeeT 00s3aTebHBIMA YMEHUSIMH
110 MPOBEPAEMOH TEME.

O!!eHKa «2» CTaBUTCs, €CJIW OOMYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, II0Ka3aBIIMUC, 4YTO

yqaumﬁcx HE BJIaACCT 00s3aTeNbHBIMU YMCHUAMMU I10 I[aHHOﬁ TEME B IOJTHOM MCpC.

6.YYEBHO-METOJUYECKOE U TH®OPMALIMOHHOE

OBECIHIEYEHUE JUCIUAIIJIMHbI

HopmaTuBHbIE JOKYMEHTBI:
1. ®enepanbubiii 3akoH Poccmiickoit denepanmu «O0 oOpasoBanuu B Poccuiickoit

denepanuu (ot 29 nexabdbps 2012 rona)»

2. denepanbHbBli  TOCYAApCTBEHHBIM  00pa3oBaTelIbHBIA  CTAaHAAPT  CPETHETO

poeCCHOHAIBHOTO 00Pa30BaHUs MO CIEIUATHHOCTH.

3. Pabounii yueOHBIN TIaH CHEIIMATIBHOCTH.

OcHOBHbIE HCTOYHHKH:

1. Maremaruka : yueOnuk / A.A. Jlanasa. — 3-¢ usn., ucnp. u aorn. — M. : UHOPA-
M, 2017. — 544 c¢. — (Cpennee npodeccruoHampHOe 00pa30BaHNUEe) DIIEKTPOHHBIN
pecypce

2. IO.M. Hanmnos, H.B. Hukonosa, C.H. HypueBa; Martematuka: YdeOHOe ocooue /
- M.: HUL] UTH®PA-M, 2014. - 496 c. D11eKTpOHHBIN pecypc

JlonoJHUTeIbHbIEe HCTOYHHKH:

Hanasa A.A. CoopHuUK 3a1a4 1o MateMatuke: Y4eOHuk. — M.:®@OPYM-NH®DOPA-M,

2012.

MopnkoBuu A.I'. Anrebpa u Hauana Matemarudeckoro aHanuza. 10-11 kmaccel. B 2 u.
Y. 1. Yuebnuk ans yyamuxcs o01eo0pa3oBaTeNbHbIX yUpekIeHH (0a30BbIi ypoBeHb) /
A.I'. Mopaxosuu. -11-e u3n., ctep. -M.: MHemo3uHa, 2013.-399 c.

Anrebpa u Havyanma matematudeckoro aHanu3za. 10-11 kmaccel. B 2 4. Y. 2. 3agaunuk
JUId  y4amuxcs oOmieoOpa3oBaTesbHbIX yupexxaeHuid ( 6a3oBblii  ypoBeHb) /[A.T.
Mopakosua  u  ap.]; mom pen. A.I. Mopakosuua.-10-e wu3m., crep.- M.
Mmuemosuna,2012.-239 c.

HNHTepHeT-pecypcesl
I'azera «MaremaTukay «uznatenbckoro aomay «llepBoe ceHTsOps» http://www.mat. 1

september.ru

Marematuka B OTKpbITOM KoJUIeke http://www.mathematics.ru
Maremarnka: KOHCYJIBTalIMOHHBIA LEHTP MpernojaBaTelel M BBITYCKHUKOB MIY

http://school.msu.ru

Martepuansl mo marematuke B EnuHONW Koyekuuu LHUQPOBBIX 00pa30BaTENIbHBIX

pecypcos http://school-collection.edu.ru/collection/matematika/

OO6pa3zoBaTenbpHBIN MaTeMaTHdeckuii caiiT Exponenta.ru http ://www. exponenta.ru
Oo6mmepoccuiickuii Matemarnueckuii nopran Math-Net.Ru http://www.mathnet.ru
[Topran Allmath.ru - Bcs Marematuka B omHOM Mecte http ://www. allmath.ru
BupryanbHas mikosa roHOro MatemaTuka http://math.ournet.md

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

I'paduxu Gynkuuii http:// graphfunk .narod.ru



http://math.ournet.md/
http://www.neive.by.ru/

