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1. HEJIb ¥ 3AJJAYM TUCIMUTLINHEI

Heabio n3ydeHust yaeOHOM TUCIUTUIMHEI SIBISIETCS OCBOCHUE CHUCTEMBI 0a30BBIX 3HAHHIA,
OTPaXXAIOUIMX BKJAJ MaTEeMaTHKH B (OPMHUPOBAHME COBPEMEHHOM HAy4YHOW KapTHHBI MHpa,
poIb MHPOPMAITMOHHBIX MTPOIIECCOB B OOIIECTBE, OMOJIOTHUECKUX ¥ TEXHHUECKUX CHCTEMaX;

- (opmMupoBaHue NpeICTAaBICHUI O MaTeMaTUKe KaK YHUBEPCAJIBHOM S3bIKE HAYKH,
CpeACTBE MOJCIMPOBAHHUS SBJICHHUI U IMPOLIECCOB, 00 UESIX U METOJaX MaTeMaTHKH;

- pa3BUTHE  JIOTHYECKOTO  MBIIUICHHS,  IPOCTPAHCTBEHHOTO  BOOOpaKCHHH,
QITOPUTMUYECKOH KYJIbTYpPbl, KpDUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM JUI OyayIien
npodeccHoHaIbHON AATEILHOCTH, IS IIPOJIOJDKEHUS 00pa30BaHMs M CaMOOOPa30BaHUS;

- OBJIAACHUC MATCMATUUYCCKMMU 3HAHUIAMU HU  YMCHUSAMH, HCO6XOI[I/IMBIMI/I B
HIOBCETHEBHOM JKM3HU, ISl U3YYCHUSI CMEKHBIX €CTECTBCHHO-HAYYHBIX TUCLHUILIMH Ha 0230BOM
YPOBHE U TUCIHUIUIMH MPOPECCHOHATBHOTO MUKIIA, JJIs MOTYYCHHsI 00pa30oBaHUs B 00JIACTSIX, HE
TpeOYIOIUX YriyOJeHHON MaTeMaTHYeCKON TTOATOTOBKH;

- BOCIIUTAHUC CPCACTBAMH MATCMATHUKU KYJIBTYPbl JUYHOCTHU, IIOHMMAHUA 3HAYUMOCTHU
MaTEeMaTUKU U1l HAyYHO-TEXHHYECKOTO MpOrpecca, OTHOLICHUS K MaTeMaTHKE KaK K YacTH
00IIeYeNIOBEYECKOW KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHA MaTeMaTHKH,
HBOJIOLIMEH MaTeMaTHYeCKUX Ui

3aga4uu OCBOCHHUS YUCOHOU JUCIIMILTAHBL:

-IPOYHOE ¥ CO3HATEJIbHOE OBJAJCHHWE CTYACHTAMU 3HAHUSAMH ¥  yMEHHSIMH,
H€06XOILI/IMI)IMI/I IJId NU3Yy4YCHU CICHHUAJIBbHBIX JUCHOUIIIINH, pa3pa6OTKI/I KYPCOBBIX WU OUITJIOMHBIX
IPOEKTOB, JJIS TPOPECCHOHATIBHOM IEATEIILHOCTH U TPOIOIDKEHHUS 00yUIEHUS.

-Cq)OpMHpOBaTI) HaBBbIKH MaTEMATHYCCKOI'O MOACIINPOBAHUAA, IIpaBHUJIbHBIX
NPE/ICTaBICHUH O CYITHOCTU M CHIEHU(PHKE MaTEMaTHYeCKUX METOJIOB;

-00eceunThb IMPUMCHCHUC OCHOBHBIX MATCMATHYCCKUX MCTOAOB IIpH PCIICHHUU
NPUKITAIHBIX 3a/1a4;

-BOCIIUTHIBATh KYJIbTYpY OOIIECHHS B TPYAOBOM KOJUICKTHBE, OOIIIECTBE;

-pa3BUBaTh CHOCOOHOCTH CaMOCTOSITEIbHO M J(PQPEKTHBHO pemaTh MpodiemMbl B 001acTu
npodeccHoHaIbHON AEATETHHOCTH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOI1

VYyeOnass aucuuiUiiHa «MareMaTuka» BXOAMT B 00IIE0Opa30BaTENbHBIN IIHKII
nucuurine - cienmanbHocTH 40.02.02  TlpaBooxpaHutenbHas naesTenbHOCTh. [Iporpamma
yueOHOM aucuuiiauHbel «MaTemaTukay SBISETCS 4YacThbl0 OCHOBHOW Tpo¢hecCHOHATbHOU
obpasoBarenbHoi Tiporpammbl B cooTBeTcTBHH ¢ PI'OC mo cnenmansaoctu CITIO 40.02.02
[TpaBooxpaHuTENbHaS ACSITENBHOCTD.

OcBoeHME JUCHUIUTMHBI HEOOXOAWMO JUIS JaTbHEHUIIEr0 W3YYEHUS CIEAYIONIHX
TUCIUIUIMH TipodeccnonansHoro 1ukna: «MHdpopmaTnka u MHPOpPMAIMOHHBIE TEXHOJOTHH B
pohecCuOHATBHOM NeSTeNIbHOCTHY, « JKOHOMUKAY.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE

[Ipouecc wm3ydyeHHs AMCUMIUIMHBI HalpaBleH Ha (QOPMUPOBAaHUE  CIEIYIOIINX
KOMIIETEHIIUH y BBIITYCKHUKA.

OK 1. TloHumaTh CyHIHOCTh M COLMAJIbHYI0 3HaYUMOCTh CBOEHl Oyaymiei mpodeccuu,
IIPOSIBIIATH K HEH YCTOMYUBBIN UHTEPEC.



OK 3. Opranu3oBbiBaTh COOCTBEHHYIO IESTEIBHOCTh, BBHIOMPATH THUIIOBBIE METOIBI U
CIOCOOBI BBITIOJTHEHHUS MPOPECCUOHAIBHBIX 3aJ1a4, OIEHUBATh X Y()(PEKTUBHOCTh U KAYECTBO.

OK 4. [IpunuMatp pelieHust B CTaHAAPTHBIX U HECTAHJAAPTHBIX CUTYAlUsX, B TOM YHUCIIE
CUTYallUsX PUCKA, U HECTU 32 HUX OTBETCTBEHHOCTb.

OK 6. OcymecTBiiTh TOUCK M HUCHOJb30BaHWE HH(MOpMAIMH, HEOOXOIUMOW st
3¢ (peKTUBHOrO BHIMOJHEHUS MPOGECCHOHATIBHBIX 33/1a4, MPO(GECCHOHATBLHOTO U JTUYHOCTHOTO
pa3BUTHSL.

OK 7. HMHcnons3oBath HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTHH B
npodecCuOHATBLHOMN 1eATETbHOCTH.

OK 8. IlpaBUJIBbHO CTPOUTH OTHOILIEHHUS C KOJUIETaMH, C PA3IUYHBIMU KaTErOpHsIMHU
rpaXkJiaH, B TOM YHCJIE C MPEAICTABUTEISIME PA3IMYHBIX HAIIMOHATLHOCTEH 1 KOH(peccHii.

OK 9. YcranaBnuBath NCUXOJIOTMYECKUN KOHTAKT C OKPYKAIOIIMMHU.

OK 11. CamocTosATEeNbHO OMpEeAeATh 3a1aud MPOPECCHOHATBHOIO M JIMYHOCTHOTO
pa3BUTHSA, 3aHUMATbcid  caMooOpa3oBaHMEM, OCO3HAHHO  IUIAHUPOBATh  IOBBIIICHUE
KBaJTH(HUKALINH.

yMeTb:

- BBINIOJIHATH apu(METUUECKHE ACHUCTBUS HA/ YUCIAMHU, COYETasi YCTHBIC U MUChbMEHHBIC
NPUEMbl; HAXOIUTh NPUONMIKEHHBbIE 3HAYEHUS BEIMYMH W TMOTPEIIHOCTH BBIYMCICHUN
(abcomoTHAs M OTHOCUTEIIbHAS); CpaBHUBATh uncioBblie Beipakenus (OK1, OK3, OK4, OK 6 —
OK 9, OK 11);

- BBIYUCIIATHh 3HAYCHHWE (PYHKIMH TI0 33JIaHHOMY 3HAYCHUIO apryMEHTa MPH Pa3IMYHBIX
cnoco6ax 3aganus ¢pynkuuu (OK1, OK3, OK4, OK 6 — OK 9, OK 11);

- HaXOJUTh MPOU3BOAHBIE dneMeHTapHbIX ¢pyHkuuit (OK1, OK3, OK4, OK 6 — OK 9, OK
11);

- pemaTh panMoOHAJbHBIC, IMOKAa3aTeNbHBbIC, Jorapu(MUUYECKHE, TPUTOHOMETPHUYECKUE
YpaBHEHHUSA, CBOJAIIMECS K JIMHEWHBIM U KBAJPATHBIM, a TAaK)Ke aHAJTOTWYHbIE HEPaBEHCTBA U
cuctemsl (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  pACIHOJIOKEHHWE  MPsAMBIX W IUIOCKOCTeH B
MPOCTPAHCTBE, ApTYMEHTUPOBATh CBOU CyxkjaeHHs 00 stom pacnonoxkenuu (OK1, OK3, OK4,
OK 6—-0K9,0K 11);

3HATh:

- 3HAQYEHHE MAaTEeMAaTUYECKOW HAyKu NJisl PELIEeHUs 3a/lay, BO3HUKAIOUIMX B TEOPUU M
MPaKTUKE; IIUPOTY U B TO K€ BPEMsSI OTPAHMYCHHOCTh MPUMEHEHHUSI MaTEMAaTUUYECKIX METOJIOB K
aHaJIM3y M MCCIeI0BaHMIO MPOLeccoB U siBieHui B npupoe u oduectse (OK1, OK3, OK4, OK
6-0OK9, 0K 11);

- 3HAYEHUE TNPAKTUKHM U BOIMNPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTHKE IS
GbopMHUpPOBaHUS W PA3BUTHS MaTEMaTUYECKOW HAYKH; HCTOPUIO Pa3BUTHS TOHSATHS YHMCITIA,
CO3aHMSI MAaTEeMaTUYEeCKOT0 aHaIK3a, BOSHUKHOBeHH U pa3suTus reometrpuu (OK1, OK3, OK4,
OK 6-0K9,0K 11);

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

- BEpOSTHOCTHBIN XapakTep pa3IMYHBIX MpoleccoB okpyxaromero mupa (OK1, OK3,
OK4,0K 6—-0K9, 0K 11).

5. COAEPKAHUE PA3JIEJIOB U TEM JUCHUIIJINH
PA3JIEJI 1.PABBUTHUE ITIOHATHUA O YHUCIIE.

Tema 1.1. UcTopusi pa3sBUTHS NOHATHS YUCJIA.
Conep:kanue MaTtematuka B HayKe, TEXHHMKE, OSKOHOMHUKE, HH()OPMAIIMOHHBIX



TEXHOJIOTHSIX M MPAKTHUYECKOW nesrenbHOCTU. llenm w 3amaum uM3ydeHUss MaTeMaTUKd B
VUpEKIACHUSAX CcpeaHero mnpodeccuoHaabHOro oOpa3oBaHus. HarypampHbie umcna. llenbie u
palHMOHANIbHBIEC YHCIIA. [[elCTBUTENbHBIEC YHCIIA.

Tema 1.2. Ilpuban:keHHbIe BLIYUCTCHUS.

Conep:xanue IlpubmkeHHble BblUucieHHs. [IpuOkeHHOE 3HAYCHHWE BEIMYWHBI U
MOTPEITHOCTH MPUOIFKCHHH.

PA3JIEJI 2. YHKIIUU, UX CBOVICTBA U TPA®UKH

Tema 2.1 ®ynkuun. I'paduk pynknun.

Conep:xanue. YucnoBas ¢yakuus. OOJacTh oOmNpeneneHuss U MHOXKECTBO 3HAYCHHI
¢ynkunu. I'papux ¢dysxnum. Iloctpoenue rpadukoB GyHKUMN, 3aJaHHBIX Pa3IMYHBIMU
CIOCOOaMHU.

Tema 2.2 CoiicTBa QyHKUMH.

Coaep:xkanue. CpoiicTBa  (QyHKIMHM: MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb,
OTPaHUYEHHOCTh, MEPUOAWYHOCTH. [IpomMexxyTku Bo3pacTanus W YyObIBaHus. [ 'paduueckas
uHTeprpetanus. I[Ipumepbl (YHKIMOHANBHBIX 3aBHUCHUMOCTEHl B pealbHBIX Ipoleccax U
SIBJICHUSIX.

Tema 2.3 OOpaTHbIe U CJI0KHBbIE (PYHKINH

Conep:xxanue. OOpatusie ¢yHkumu. ['paduk obpatHoil ¢GyHKIMU. ApupMeTHUECKHE
neiictBus Hall GyHKIUAMU. CnoxHass QyHKIHS (KOMIO3HUIIHS).

Tema 2.4 HUcciaenoBanue (PyHKIUH ¥ MOCTPOeHHE IPAPUKOB.

Coaep:xanue. Cxema uccinefoBanus QyHKINUU U IOCTPOEHUE TPaPHUKOB.

PA3JIEJ 3. OCHOBBI TPUTOHOMETPHMU.

Tema 3.1 Tpuronomerpuyeckue GyHKIUH YHCI0BOI0 APTYMEHTA.

Conep:xxanue. Paguannas mepa yria. BpamarensHoe nBuxkenue. CHHYC, KOCHHYC,
TAHI'€HC U KOTAaHI€HC YnCIa.

Tema 3.2 OcHoOBHBIE (pOPMYJIbI TPUTOHOMETPHH.

Coaep:xxanue OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA M HMX IPUMEHEHHE MJIs
peoOpa30BaHuUs BBIPAKCHUM.

Tema 3.3 ®opmyabl NpuBeleHHST M HX NpPUMeHEeHHe JJs TNpeodpa3oBaHUs
BbIPAKECHU I

Coaepxxanue.  BriBenenue  ¢opmyn — npuBeneHus.  Dopmynsl  pUBEACHHUS.
Hcnonb3oBanue Gopmyi NpuBEACHUs A IPeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHU .

Tema 3.4. ®opMyJibl CyMMBbI, PA3HOCTH ApPryMEHTOB, JABOIHOI0 apryMeHTa M HX
NpHUMeHeHHe 1JIsl IPeo0pa3oBaHus BbIPAKeHHIA.

Coaep:xanue. @opMyibl CyMMBI U pa3HOCTH JJIsi CHHYCA, KOCUHYCA, TAHI'€HCa, IBOWHOTO
apryMeHTa JJIsl CHHyca U KOCHHYCa M UX MIPUMEHEHHE Ui TPeoOpa30oBaHus BBIPAKECHHH.

Tema 3.5. 'paduxu u cBoiicTBa TPUroOHOMeTpHUYECKUX QPYyHKIMIA.

Conep:xkanue. 3HaueHUs TpUroHomerpuueckux ¢(yHkumi. Ilepmonuueckue ¢yHKuuu.
CaolicTBa U rpaKy TPUTOHOMETPUUYECKUX (PYHKIIUH

Tema 3.6. O0paTHble TPUrOHOMeTpHYeCKHE QYHKIINH

Coaepixanue. OnpeneneHre 0OpaTHbIX TPUTOHOMETPUUECKUX ()YHKIUI.

Tema 3.7. IIpocreiine TPUTOHOMETPUYECKHE YPABHEHUS.

Coaepaxanue. [Ipocreiine TpuroHomeTpuueckre ypaBHeHUs. GOpMyIibl s pereHus
IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM.

Tema 3.8. Cnnoco0Ob! penieHusi TPUTOHOMETPUYECKUX YPABHEHUH.

Conep:xkanue. CrocoObl pemieHHs TPUTOHOMETPUYECKMX ypaBHeHUil. Perienue
TPUTOHOMETPUUECKUX HEPABEHCTB, CHCTEM TPUTOHOMETPUUYECKUX YPABHEHHH.

PA3JIEJ 4. ITIPAAMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE
Tema 4.1 AkcHOMBI CTEpeOMETPHH U CJICACTBUS U3 HUX.



Coaepxanue AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX

Tema 4.2. IlapajieJbHOCTH B IPOCTPAHCTBE.

Coaepxkanue. IlapauienpHocTh  OpsIMBIX, HOpsMOM M IwIockocTH.  IlpusHak
NapaJUIeJIbHOCTH  NpsAMBIX.  B3auMHOE  pacnoyioKeHue  MpsSMBIX B IPOCTPAHCTBE.
CkpemuBaroluecs npsmMble B mpocTpaHcTBe. Onpenenenne u nIpyu3HaKk napamuieIbHOCTH IPSIMON
n mwiockoctu. [lapamiensHOCT, MIIOCKOCTEH. B3amMHOE pacnonoxkeHue IUIOCKOCTEH.
Onpenenenye U NpU3HaK NapajIeIbHOCTHU MIOCKOCTEH.

Tema 4.3. IlepnieHAUKYJIAPHOCTH B IPOCTPAHCTBE.

Coaepxxanue. IleprnieHauKynspHOCTh NpsMOMl M IuIOocKOCcTH. llepnenaukynsp u
HaKJIOHHas. YTOJ MEXIy HIpsSIMOM U IUIOCKOCThIO. Teopema 0O TpEX MNEpHEHIUKYISPAX.
[lepnieHIUKYISAPHOCTD JBYX IUIOCKOCTEM.

Tema 4.4. 'eomeTpuyeckue npeodpa3oBaHusi MPOCTPAHCTBA.

Conep:xxkanue. ['eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapalIeNbHBINA
MIEPEHOC, CHMMETPHUS OTHOCUTENIBHO III0CKOCTH. [lapamiensHoe IpOoeKTUpOBAaHUE.

Tema 4.5. ¥YroJa Mexay nJIoCKOCTIMHU.

Conep:xkanue. YToJ MEXy IUIOCKOCTAMU. JIByTpaHHBIN yrou

PA3JAEJ S. KOOPAUHATBI U BEKTOPBI

Tema 5.1 Bekropsbl. [leiicTBusi HaJ BeKTOPaMH.

Conep:xanue Bextopsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. ClloKEHUE BEKTOPOB.
YMHOkK€EHNE BEKTOpa Ha 4KCII0. Pa3znokeHne BEKTOpa 110 HaIlPaBJICHUSM.

Tema 5.2 IlpaMoyrobHasi CHCTeMa KOOPAMHAT B POCTPaHCTBeE.

Coaepxxanue [IpsmoyronpHas cucremMa KOOpAMHAaT B mpocTpaHcTBe. Dopmyia
paccTosHUSL MEXIy IBYMS TOYKaMHU. YpaBHEHUs cdepbl, MI0CKocTH, mpsMoil. KoopauHaTs
BeKTOpa. JlelicTBUs Haja BEKTOpaMH, 3aJaHHBIMM CBOMMH KOOpIUMHATaMH. YTOJI MEXIY ABYMSI
BekTOpaMu. CKaJIsipHOE MPOU3BEIECHUE BEKTOPOB.

Tema 5.3 Ucnonb3oBaHue KOOPAMHAT H BEKTOPOB NPH pPellleHMH MaTeMaTH4YeCKHX
U NPUKJIAJHBIX 32/1a4.

Copep:xanue Pemenue npodeccnoHanbHO 3HAYMMBIX 3a7a4.

PA3JIEJ 6. CTEINEHHBIE, [IOKA3ATEJIBHBIE U JIOTAPU®OMUYECKHUE
OYHKIIHU

Tema 6.1 Kopensb N-oii cTeneHu, ero cBoiicrea

Coaep:xanue Kopens N-oii cTeneHu, ero CBOCTBa.

Tema 6.2 IIpeobpazoBaHue BbIpaKEHUN, COJEPKAIIMX PaJTUKAIBI.

Copep:xanue [IpeoOpa3oBaHue BbIpaXEHUH, COACPIKAIINX — PaAUKAIIBL.

Tema 6.3 UppaunoHajibHble ypaBHeHHS.

Coaepsxanue. PernieHue WppalMOHANBHBIX YPAaBHEHMM M CHCTEM HWPPALMOHAIBHBIX
YpaBHEHUM.

Tema 6.4 CTeneHb ¢ panMOHAJIBHBIM NIOKA3aTEJIeM.

Coaep:xxanue. CTeneHb C palMOHAIBHBIM MOKa3aTeleM U cBoiicTBa. IIpeoOpazoBanue
BBIPAXECHUI, COAEPIKALUX CTEIIEHU C PallMOHAJIbHBIM IIOKA3aTENIEM.

Tema 6.5 Iloka3zaTenbHast GyHKIUSA.

Copnep:xanue. CBoiicTBa u rpaduk nokasareabHON QYHKIUH.

Tema 6.6 IlokazarenbHblE ypaBHEHMS M HEPABEHCTBA.

Conep:xxanue CriocoObl pelieHus! MOKa3aTeNbHbIX YPAaBHEHHH U HEPAaBEHCTB, CUCTEM
MTOKa3aTeJIbHBIX YPAaBHEHUM.

Tema 6.7 Jlorapu¢gmsl. IIpeodpazoBanne BbIpaskeHH i, COAEPKALIUX JOTapu(PMBbI.

Conep:xanue [lonstue norapudma, OCHOBHOE Jorapu(hMUIECKOe TOXKIECTBO, CBOWCTBA
norapudmos. Ilepexon k HOBOMY ocHoBaHuUIO Jorapupma. [IpeodpasoBanue JorapupmMuUecKux
BBIPAKCHUI.

Tema 6.8 Jlorapupmuueckasi pyHknms.



Conep:xanue CBoiicTBa U rpaduk JorapupMu4eckoil GyHKIIH.

Tema 6.9 Jlorapudpmuyeckne ypaBHeHUs1 1 HEPABEHCTBA.

Conep:xxanue CriocoObl pemieHHs Jorapugmuueckux ypaBHeHUi. CriocoObl pemeHwHs
norapuMUUecKUX HepaBeHCTB. PerieHue cucrteM jgorapu@MUUECKUX YPaBHEHHIH.

Tema 6.10 Ctrenennasi pyHkuus.

Conep:xanue CBoiicTBa U rpaduKk CTENIEHHON (YHKIIUH.

PA3JIEJI 7. MHOI'OTPAHHUKU W KPYIJIBIE TEJA, UX IIVIOIAIU
MOBEPXHOCTEN U OB bEMBI

Tema 7.1 Muororpannunku Ilpusma.

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

Tema 7.2 Ilapannenenunen.

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

Tema 7.3 Ilupammupa.

Coaep:xkanue OmnpeneneHuss nUpaMuibl, €€ 3meMeHTOB. DOpMysbl A BBIYMCICHUS
U101/ TOBEPXHOCTU U 00bEMA.

Tema 7.4 IlpaBuiibHbIE MHOTOTPAHHUKH.

Copep:xanue [IpaBuiabHBIE MHOTOTPaHHUKH.

Tema 7.5 Huauuap.

Conep:xanue OnpeneneHus] IWIMHAPA, €ro 3JeMEHTOB. DOpMyJbl IJisi HAXOXKICHHS
TUIONIA/IM TOBEPXHOCTH M 00bEMa LIUITHH]IPA.

Tema 7.6 Konyc.

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

Tema 7.7 Ilap, chepa.

Conep:xxanue OnpenencHust chepbl, mapa, IeMeHTOB chepsl u mapa. PopMynbl IS
HAXO0XJICHUS TUIONIAIM TOBEPXHOCTU M 00bEMa cepsl U mapa.

PA3JIEJI 8. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 8.1 IlociienoBarejbHOCTH.

Coaepsxanue [locnenoBaTenbHOCTb, IPEE MOCIEA0BATEILHOCTH.

Tema 8.2 IlpousBoanasi pyHKumu.

Conepxanue Ilonstue npousBogHo. DPU3NMUECKUN CMBICI MPOU3BOJHON. OCHOBHBIE
npaBuna auddepenmupoBanus. [IpousBogubie anemeHTapHbIX  (pyHkiuit. [IpousBoaHas
CJIOKHOM (DyHKIMM. BeIuncieHre nponu3BOIHOM.

Tema 8.3 IlpuMeHeHue HenpepbIBHOCTH.

Copep:xanue. HenpepsiBHOCTD pyHKIIMHM. MeTO1 MHTEPBAJIOB.

Tema 8.3 I'eomeTprueckunii cMbICJ IPOU3BOIHOM

Conep:xanue OnpezeneHue KacaTelbHOW K rpaduky QyHKIMH, YIIOBOW KOAIPPHUIUEHT
KacaTelbHOM. 3HAK YIJIOBOT0O Ko3(dduIiMeHTa KacaTeabHOM, TPOBEAEHHON K rpapuKy QyHKIUU.
I'eomMeTpuyeCcKuii CMBICI IPOU3BOJAHON. Y PAaBHEHUE KaCcaTEIbHON

Tema 8.5 IlpumeHeHHe NPOU3BOIHON K MCCICAOBAHUIO (PYHKIIUM.

Conep:xxanue MOHOTOHHOCTh (YyHKUMHU. CTalMOHapHbBIE TOYKH, TOYKH IKCTpEMyMa.
[Toctpoenue rpaduka GyHKINU.

Tema 8.6 IlpuMeHeHre NPOM3BOAHOM /I HAXOKACHUHA HauOoIbIIEr0 W
HAUMEHbIIEro 3HaYeHNH (PYHKIMH

Conep:xxanue HauOombiiee 1 HauMeHblee 3HaYCHNUE (PYHKIIUH.

Tema 8.7 IlepBooOpa3Has.

Coaep:xkanue OmnpeneneHue MepBOoOpa3HO, OCHOBHBIE CBOWCTBA IEPBOOOPA3HOM,



tabnuia nepBoodpasHbix. Haxoxnenue nepBooOpas3HbIX.

Tema 8.8 OnpenenéHublii HHTErpaJ U ero NpuMeHeHHe.

Conep:xanue. Ilonstue  ompenenéHHOro  MHTErpasa.
KpUBOJIMHEHHON Tpanennu. Haxoxaenue momiaaei Gpuryp.

Tema 8.9 IlpousBogHas W mepBoOOpa3Has JUIsl TOKA3aTENBHON W JIOTapu(PMUIECCKON
byHKIMHA

Copep:xanue. Yucno e. Harypansuslii norapudm. IlponsBognas u nepsooOpazHas s
MOKa3aTeIbHOU U JorapuMUIecKor HyHKITHI

Qopmyna  IIOMIAAN

PA3JEJI 9.9JJEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKU

Tema 9.1 DiieMeHTbI KOMOMHATOPHUKH.

Conep:xanue DJIeMEHTbl KOMOMHATOPUKH: MEPECTAHOBKU, Pa3MEIICHUS, COYECTAHMS.
®opmyna OumHoma Hrprotona. CBolicTBa OWHOMHUHAIBHBIX KOA(G(UIIMEHTOB. TpeyrojbHUK
[Tackais.

Tema 9.2 DyieMeHTHI TOPUM BEPOSITHOCTEH M MAaTeMAaTHYECKOH CTATHCTHKH.

Coaep:xanue CoObITHE, BEPOSTHOCTD COOBITHUS, CIOKEHUE U YMHOKEHHE BEPOSTHOCTEH.
HezaBucumbie coObiTusi. JluckpeTHast ciay4aiiHas BeNWYMHA, 3aKOH €€ pacrpeieleHusl.
[lpencraBnenne gaHHBIX (TaONMIBL, JOUarpaMmbl, rpaduku). 3agadyd  MaTeMaTHYECKOU
CTaTHCTHUKH.

5. OPTAHM3AIIMSI CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

No Cpoku [TpumepHbIe
- Bupn BHeayuropHoi BBIIIOJTHEHUS HOPMBI
TeM . ®DopMBI KOHTPOJIS
o CaMOCTOSITEIILHOM PabOTHI (vkazvieaemes BpPEMEHU
HoMep Hedelu) (dac.)
1 cemecTp
1.1 Pedepar 1 2 Otuer
1.2 Jloxman 1 2 Jloxma
2.1 Jlokian 2 2 Jlokna
2.3 3 Pemenue
3agaun 2
IPHUMEPOB.
2.4 KonTponbHas pabota 3 2 KoHnTponbHas
3.1 Pedepar 4 2 Otuer
3.2 Pedepar 4 2 Otyer
3.3 Jloxmnan 5 2 Jloxmnan
34 Hoxmnang 5 2 Hoxmag
35 6 Pemenue
3anaun 2
IPHUMEPOB.
3.6 KonTponbHas padbota 6 2 KoHTponbpHas
3.7 Pedepar 7 2 Otyer
3.8 Pedepar 7 2 Otuer
4.1 Jloxian 8 2 Jloka
4.2 Hoxmang 8 2 Hoxman
4.3 9 Pemenne
3agaun 2
IPUMEPOB.
4.4 KonrponbHas pabora 10 2 KoHTponbHas
4.5 Pedepar 11 2 Ortyer
5.1 Pedepar 12 4 Otuer
5.2 Jloxmnan 13 6 Jlokman
5.3 Jloxmnan 14 4 Jlokman




No Cpoku [TIpumepHbIie
- Bupn BHeayuropHou BBIITOJTHEHHS HOPMBI
TeM o DOopMBbI KOHTPOJISI
o CaMOCTOSITENIbHOM pabOThI (vkazvieaemces BpPEMEHHU
HoMmep Heoelu) (uac.)
2 cemecTp
6.5 Pedepar 1 4 Otuer
6.6 Jloxman 2 2 Jloxman
6.7 Jloxman 3 2 Jloxman
6.8 4 Pemenue
3agaun 2
IPUMEPOB.
6.9 KonTponbhas padoTa 5 2 KonTponpHas
6.10 Pedepar 5 2 Ortuer
7.1 Pedepar 6 4 Otuer
7.2 Jlokuaz 7 2 Jloknaz
7.3 Jlokuaz 8 2 Jloknaz
7.4 9 Pewienue
3agaun 4
PUMEPOB.
7.5 Kontposbnas pabora 10 2 Kontponbnas
7.6 Pedepar 11 2 Otyer
7.7 Pedepar 12 4 Otuer
8.1 Jloxman 13 4 Jloxma
8.2 Joxman 13 4 Jloxma
8.3 14 Pemenne
3agaun 4
IPUMEPOB.
8.4 Kontposbnas pabora 14 4 KonTposibHas
8.5 Pedepar 15 4 Otyer
8.6 Pedepar 15 7 Otuer

3AJIAHUS K CAMOCTOSITEJIBHOM PABOTE CTYJIEHTOB

Pa3nea 1. UnciioBble MHOKeECTBA M ajiredpanyeckne BbIPasKeHHs.

Tema 1.1Yucn0BbIe MHOKECTBA.

Tembl pedepaToB U 10KIA0B:

«Bce 0 1eiCTBUTENBHBIX YNCITAX»

«['ne BcTpeuaroTcst AeMCTBUTENBHBIC YK CIa?»

«HenpepsiBHBIE 1pOOH»

«VMcTopusi BOBHUKHOBEHUS YHCET»

«Tpuronomerpuueckas Gpopma 3anucu KomriekcHoro yncia. opmyna Myaspar

BbinoJiHeHHe HHANBUAYAJBHBIX 3aJaHUI

Hean padoTsi:

MOBTOPUTH TEOPETUUECKUE 3HAHUS U TPAKTUUECKHE YMEHMUSI, IOJIyY€HHbIE paHee B IIKOJIbHOM

Kypce MaTeMaTHKH 3a 9 Kiacc;

3aKpENNUTh HABBIKU ONEPUPOBAHUS C IEHCTBUTEIBHBIMY YUCIIAMU;

3aKpENUTh HABBIKU BBIMOJIHEHUS JEHCTBUI C KOMIUIEKCHBIMU YHCIIAMU;

NapuBuayanbHble 3aJaHUA:



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

6) JV2-15) +v2-15:
B) JB-23) +5

I FRENE) RN

1) \/(2—7)4(7)

ab*|.ecnua=0,b=0;

6)x‘x‘, ecmt x> 0:x < 0;
ab*|.ecmu a<0.b>0; .

2. VhpocTuTe BHIpaKeHIHe: a) &) (x —1) :
ab’|.ecnu:a < 0.b =< 0:; s

)/(x—y) .

3 .
ab’l.ectu:a= 0.6 0.

I[aHBI KOMILTCKCHBIC 9HCIIAa Z] H Z;.

Haitti: @) z; + 22, 6) z1 - z2; €) Z1z2, &) =1 /=2

z, =1+3i 5, =2-5i 5, =3+7i

:2:_54_61: :2:6—81. :2:_8+6f

Tema 1.2 MHOro4JeHbl.
BobinoJiHeHHe MHANBUAYAJIBHBIX 3aJaHUI
ean pa6oTsi:

° MMOBTOPHUTHb TCOPECTUUCCKUC 3HAHUSA U IIPAKTHYCCKUEC YMCHHU, ITIOJTYUCHHBIC PAHCC
B IIKOJIBHOM KYpPC€ MAaTCMAaTHUKU 3a 9 KJ1acc,;
° Pemienue 3aga4 Ha npeoGpasoBaHI/Ie MHOT'OYJICHOB H anre6pa1/1qec1<nx I[p06el71.

HHI[I/IBH}]yaJILHbIe 3aJaHuA:

1. BEIOOJIHHTE TeHCTEHT:

— _ 3 .
2) 2a-3 b 2; 6) 3a+9 12a° ij ¥

Za %a a+3 2x

:[x+y:l.

r 15a fa  Ta+35
2. VIIpOCTHT e BEIpAKEHHE +— : :
S5-a a -25 3

3. HaHTH 9HCIOBOE 3HaTeHHe EBIp A KCHHA

2x 2x* 2y 1
-— = || 1+ IpHX=-1,y=—=.
x+y X" +E2xy 4y X—¥ 2

Tema 1.3¥YpaBHenusi. CucreMbl ypaBHEHMI.
Tembl pedepaToB M 10KJIA10B:




«JIuneitHas QyHKIUSA €€ CBOWCTBA U TpauK»

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

BbinoJiHeHHe HHAUBUAYAJIBHBIX 321aHUI

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—E}r:lﬂ; {K:?‘FF:

x?— 24y = 100. x*=56+y.

3) 4)

[ x+y=4 ([ x—y=T7;

=% — v = 32. x4+ v =9 — 2xy.

5) 6)

[ xt+ty=5; ((x+2y=7;

P+ y? =16 + 2xy. 2y* + xy = 14,

7) 8)

(ry=1s (- Dot 9 =5
Xy = —6. 3Ix—y=4

Tema 1.4 HepaBencrBa. CucreMbl HepaBeHCTB.

BobinoJiHeHHe MHANBUAYAJBHBIX 3aJaHUI

ean padoTsi:

° MOBTOPHUTHb TCOPECTUUCCKUC 3HAHUSA U IIPAKTHICCKUEC YMCHHU, ITIOJTYUCHHBIC PAHCC

B IIKOJIBHOM KYpPC€ MAaTCMAaTUKH,

° 3aKpPCIUTh TCOPECTUICCKUEC 3HAHNA U ITPAKTUICCKUC YMCHUA 110 I[aHHOI\/’I TEMCE,

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

1. 1,1
x 42y < 12; g JxTyE0%
2x — 3y = —18. x+y=T.
2. =5 4 va
9 = 30; < — dx
X+ 6y < 30; y - 15;
10x + 6y = 24. 5.4 2xy
10x+y < 9.

3 {Ex+ Sy = 15;
"(3x+ 8y = —1.

Pa3nea 2. Crenenn, kopHu u gorapugmsel. CTeneHHble, NOKa3aTeJbHbIC U

Jorapupmuyeckue GyHKUHMHA.

Tema 2.1-2.2 Crenens yncna. KopeHb HaTypalbHOM CTENEHU U3 YUCIIA.




Tembl pedepaToB M 10KJIAT0B:

«IIpeobpazoBanus rpagukoB PYHKIIUU: TAPAIIETHHBIA TIEPEHOC, CHMMETPHS
OTHOCHUTEIIHO OCell KOOpAMHAT, Hauana KOOpJAUHAT, IpsIMOH ¥V = X, pacTsHKEHHE U CKaThe
BJIOJIb OCEU KOOPJUHATY

BoinoJiHeHHe HHANBUIYAJBHBIX 32 JaHUH

esmn padoThI:

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

NuauBuaya bHble 321aHUS:

3anaunme 1. Beruucnure:

l) 3 ﬂ ; 2) ?{/@.3 i : 3) 5/1115d10 : 4) (27—2x3)—2
250 V19

3apanue 2. Haiinure 3HaueHNE BBIPAXKEHUS:

12 -1
1) (3#2@—‘{/32%)5 : 2) %—4&5 npu d =64,
+d°
3aganue 3. YIpoCTUTE BBIPAKEHUS:
1
LI 1 $a+1 a2
1) k5% . 4K ; 2) ((x-3° +6x2: 3) - : .
g fa-1 ¥Ya ) Ya-28a+1

3aganue 4. Pemiure ypaBHeHUS:
1) V12x* +7x—-10 —4x =5;

3ananme 5. Cymma aByX uncels paBHa /18, a ux pasHocts paBHa v14 .
Haiinure mpon3sBeieHHe 3TUX YHCEIT.

2)

Bagaﬂne 6. HpI/I KaKOM 3HA4YCHHH X 3HAYCHUEC BBIPAXKCHUA

\/7“::_)(24_ “::_Xj _X/+\/7“:_X;:, rae M# N, pasHo 2,(3)?
x> - JO-x 0-x +C€-x

Tema 2.3 Jlorapugmsel.

BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI

Hean paéoTsi:

3aKpEenuTh TEOPETUUECKHUE 3HAHUS U TPAKTUYECKUE YMEHUS 110 JaHHOU TEME;
3aKpeNUTh HABBIKU BBIMIOJIHEHUS JEHCTBHI ¢ Jorapudmamus;
NuauBuayaibHbIE 31aHUA:

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

VYkaxure JBa MOCIEI0BATEIbHBIX IENBIX YUCIIA, MEXKTy KOTOPBIMH 3aKII0UEHO YHCIIO0
y =log,, 0,5
3) HaiinuTe 3HaueHNE BBIpaKEHUS 0,2108s 3
3aganue 2. Haiigure Haubosnbllee 1 HaMMEHblIee 3HaUeHNE QYHKIIUU Ha OTPE3Ke E: 16]
y =log,x
3ananme 3.



log_vx+ 1>1

log

:E:l(xz +x-2)>log,, (x+3)

Tema 2.5 Iloka3zaTesibHbIE U JIOTAPU(PMHUUYECKHE YPABHEHUS M HEPABEHCTBA
BbinoJiHeHHe HHAUBUAYAJIBHBIX 321aHUI
ean paéoTsi:

[ ] 3aerHI/ITB TeOpeTI/I‘IeCKI/IC 3HAHUA U HpaKTI/ILIeCKI/Ie YMCHI/IH 110 [[aHHOﬁ TEMC,

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

[ ] 3aerHI/ITb HaBBIKHN peH_IeHI/ISI ITIOKA3aTCIIBHBIX ypaBHeHI/Iﬁ nu HepaBeHCTB;

NuauBuayajibHble 3a1aHUS:
Bapuant Ne 1
Ne 1. Vkaxute mpoMexyToK, KOTOPOMY MPUHAIICIKHUT KOPEHb YPABHEHHUSI 3%24+3%143%=39,
A)[-2; 0]
b) [2; 4]
B) (4; 9]
I (0; 2)
Ne 2. Peumnts HepaBeHcTBO: 321>272
A) (1,5; +&)
b) (-&; 1,5)
B) (-&; 3,5)
I @3,5; +&)

N
1) =243

Ne 3. Pemiuth ypaBHeHue: 3* *(5

Bapuant Ne 2
Ne 1. Vkaxknte npomMexyToK, KOTOPOMY IIPUHAJIEKUT KOPEHb YPABHEHHUS:

1) 37"%=27. 2) 3 * 3 =1
A) (4 -1) A)[-4;-2]
B) (-1; 0) b) (-2; -1)
B) (0; 1] B) [-1; 0)

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

Ne 2. Haiinure ob6nacte onpenenenus GpyHkuuu: y = [1— (%j i .

A) [2/3; +o0)

b) [1,5; +©)

B) (-o0; 2/3]

') (2/3; +o0)

Ne 3. Pemnre HEpaBeHCTBO: ‘/§ E < %

A) (-0; -6]

B) (-o0; -12]

B) [-6; +<0)

I') (-o0; -1.5)

Pa3nen 3 Tpuronomerpust



Tema 3.1 OcHoBHBIC IOHATHS. TpUroHOMETpUYeCKHe QYHKINN

BoinosiHeHue MHAUBUAYAJIbHBIX 3aJaHUI
esan padoThIi:
3aKpPCIUTh TCOPCTUICCKUEC 3HAHNA U ITPAKTUICCKUC YMCHHUA 110 HaHHOﬁ TEMC,

3aKPCIIUTh HABBIKU ITIOCTPOCHHA U UCCICIOBAHUSA TPUT'OHOMETPHUICCKUX (bYHKHHﬁ,

NuauBuayaabHble 3a1aHUS:
Yacrts |

1. Haitnure o6acth 3Ha4eHUH PYyHKIIMKA Z = 3 Sin X.
1
2. Onpenenute nepuo] GyHKIUU: Z = 2 cos3t.
3. SIBnsiercs i GyHKUMA YETHOW MM HEUETHOM: z = —sint.

4. Haiinute Hynu QyHkuu: z =4 cos (t + %) .

5. Onpenenure Hanbobllee ¥ HAaMMEHbIIIee 3HaueHus: QYHKIUU: z =5sint +2.

Yacrs |1
1. IToctpoiite rpaduk GpyHkimmu  z = 3 cos (t — %) _

Haiigure nyis nanHoi GyHKIUM:
1) obnacth onpeneneHus;
2) MHOYKECTBO 3HAYEHUI;

3) HanbospIliee ¥ HAMMEHBIIEE 3HAYCHUS, TP KAKUX 3HAYCHUIX { TOCTUTArOTCS;

4) HenpepBIBHOCTE;

5) nepuopn,

6) 4€THOCTH/ HEYETHOCTD;

7) Hynu;

8) MPOMEKYTKH 3HAKOMIOCTOSHCTBA;
9) mpoMeXKyTKH MOHOTOHHOCTH.

Tema 3.2 OcHOBHBIC TPHTOHOMETPHYECKHE (POPMYIIBI M CJIEACTBHS U3 HUX

BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUH

Hean paéoTsi:

3aKPENUTh TEOPETUYECKUE 3HAHUS U NIPAKTUYECKUE YMEHUS 110 JTaHHOU TEME;
3aKPENUTh HABBIKH BBIYUCICHUSI TPUTOHOMETPUUECKUX BBIPAKCHHI.

WuauBuayaibHble 3a1aHUs:
1. BerauciIuTh:

© =0 110 =q0 = 140
a). sin58 cosl3” —cos58 sinl3";

_ T T . .
0). COS—COS— —sIn—SsIn—

12 12 12

" T 3r T . 37w
d). SIN—COS——+COoS—SIn——:
5 10 5

d). cos78°cos108° +sin78°sin108°



2. CoctaBuTh TaOJIUIy 3HAYEHUH YETHIPEX TPUTOHOMETPHUYECKUX (DYHKIUN pa3TUUHBIX YTJIOB.

Tema3.3-3.4 OOpatHble TpUroHomerpuuyeckue ¢QyHkuuu. TpuroHomerpuyeckue
YPaBHEHMS M HepaBeHCTBA

BbinosiHeHHe HHAMBUAYAJIbHBIX 3aJaHUI

esan padoThIi:

3aKpENUTh TEOPETUUECKHUE 3HAHUS U IIPAKTUUECKNUE YMEHUS 110 JaHHOU TEME;

3aKpENUTh HAaBBIKU BBIYUCICHHSI TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB.

I/IH)II/IBI/I}IyaJILHLIe 3aJJaHuA:

3ananue 1. Pemure ypaBHeHuUs:

. 1 V4
1) sin 2x-2) ==; 2) 2cos (x——) =1;
) sin ( 3 =5 ) (x=7)

X . ,X /3
3) 00525—5|n25=7; 4) coschos4x+sin5xsin4x:—%;

5) cosx® = 1
2
3ananue 2. YkaxxuTe HAUMEHBIIUHN ITOJIOXKUTEIbHBIA KOPEHb YpaBHEHHUS (PE3yJIbTaT
MPEICTaBbTE B TPATyCHOU Mepe).
tg (4x +60°) = /3.
3aganue 3. YkaxuTe HAMMEHbIINI HEOTPULIATEIbHBIN KOPEHb YpaBHEHUS
sin x—6sinx+5=0.
3ananue 4. Haiinute kopeHb ypaBHeHUsI 6C0S (7 — X) = Sin 2X , IPUHAUIEKALIETO OTPE3KY

lr; 272':.

3ananue 5. Pemute ypaBuenus: 1) 1—-2c0SX —

o x +1g°x=0;

2) sin®x —3sinxcosx +2cos*x =0.
Pa3znen 4 uddepennunanbHoe ucuucjieHue pyHkuuii o1Ho nepeMeHHOi

Tema 4.1 Ilpenes pynkuuu

Pabora ¢ koHCHIEKTOM

[TonroroBka koHcHekTa Ha TeMy: «OnpeeneHre HenpepbIBHOCTH QyHKIMH. beckoHedHo
yOBIBaroI[asi reOMeTpUYecKast Mporpeccus u e€ cyMmMay

BbinoJiHeHHe HHANBUAYAJBHBIX 32JaHUI

Hean padoTsr:

3aKpeNnUTh TEOPETUUECKHUE 3HAHUS U IPAKTUYECKHUE YMEHUS M0 JTaHHOU TeME;

3aKpeNnUTh HaBbIKW BBIUMCIICHUSA IIpesiena (pyHKINY;

I/IHZII/IBI/IJIyaJ'IbHI)Ie 3aJJaHuA:

Nx+1-1

lim
K—s0 X

. sin8x
hm———

=081 dx



o 2x +3x x4+
lim - 2
x=+o x +10x +5

. 4
Iim *

o Jx? 4 dx 11+ Vx' +1

h.mx3+3x—1

=l x® 43

o Jr6 - 10x—21

x—s3 5x—15
89— 2x

=2 x* +4x—12

- 2xt—3x—5

r+-1 x+1

- 2xt—3x-5

rve 14 x+3x°

Tema 4.2 IIponzBogHasi pyHKIHHU
BoinosiHeHHe MHAMBUAYAJIbHBIX 32IaHUMH

esn padoThIi:

3aKpENUTh TEOPETUYECKHUE 3HAHUS U IIPAKTUYECKUE YMEHUS 110 JaHHOU TEME;
3aKpenuTh HABBIKH JU(PPEepeHINPOBAHUS TPOCTEHITNX (HYHKIINH;

3amauue 1
Haiiaure npousBoiHyro,

UCIOJIb3YS OOIIMIA METOI.
f(x)=x

f(x)=2x-1
f(x) =2x?
f(x)=-3x*+3

1
f(X)=—=x"+2
() >

f(x) =2x*-2x

3ananue 2.
Haiingure npousBoansie

cienyromux GyHKIIUH.

NuauBuayajibHble 3a1aHUs:

y=1
y=X
y=2x
y=x’
y=3x*+3

y:4x4+%x3+%x2+4

y=(2x*-3)(3x* -2)

B 5x?
YT+
3amaunue 3

1 1
y=3x3+2x2+2

& s 4 2
y=7x"+6x°%+5x%+3x%+2x+5
y=x*3x
y=ilx

6/x3/x

y:

4
Samanue 4.




x+5 [TpousBoHBIE

Y :H TPUTOHOMETPUUECKUX (PYHKIIMA.
3y —7 y=7c0sx—-5sinx-9
Y59 y =5¢0s2X
(x—3)? y =Sin XCcos X
2x+1 _sinx
x° +3x° "~ cosx
ST y = 21gx —Ctgx
3x2—2y—4 y =2X—sin3x
r= 2x-1 y =sin X(1+ cos x)
_ 2x+1 _ 3-c0SX
- x(x+1) " 3+cosx
y= 3—2tgx
tgx
3anganue 5

[Tpou3BoiHAS CIIOKHON (QYHKITHH.
y =5(8x*-5x+9)"

y=231+2x —x°

y=(2-x)3-2x)

y=+x-1
B 2

Y=

3amanue 6

Tema 4.3 UccnenoBanne pyHKIUN ¢ IOMONILIO0 IPOU3BOIHOM
BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI

Heaun paéoTsi:

3aKpEenuTh TEOPETUUECKHE 3HAHUS U IPAKTUYECKUE YMEHUS 110 JaHHOU TEME;
3aKpENUTh HABBIKU HCCIEA0BaHUS (QYHKIIUH C IOMOIIBIO IPOU3BOIHOIM;

I/IHI[I/IBI/I}IyaJIbeIe 3aJlaHusA:

[Mocrpoiite rpaduk GpyHkImn Yy = —3€ — 4j + 2 W uccienyunre ee.

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

Jlana dynxums Y = 0,5x" —4x%,

Haiigure:

a). TIpoMexxyTku Bo3pacTaHMs U YObIBaHUS (DyHKIUH;

6). Touku ’3KcTpeMyma;

6). Haubonbiiee n HaMeHbllIee 3Ha4eHNs PYHKLIMU Ha OTpe3ke -13 .



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. J.xdx 9. J'5(x—2)dx 17. dx
2
2. [x’x 10. [(8x° +4x—7)dx i
3. J'x5dx 11. Ix2(1+3x)dx 18. jﬁ
4. [2dx 12. f(x+4)*dx 19, [
5. [6xdx 13. [3(2x—3)%dx L*/F
1 14 [x(3— x)2dx 20. I(1+cosx)dx
6. [zt c }42;(1)() 21. [(2-3sinx)dx
7. [(3-x)dx N 22. [(3x* —2cos )dx
8. [(4x—x*)dx 16. [Vx"ox

Tema 5.2 OnpeneseHHbIH HHTErPaJl

Tembl pedepaToB U TOKJIA0B:

«OTpaboTKa HABBIKOB HHTEIPUPOBAHUS PA3IUIHBIMUA METOTAMM)

«I[Ipumepsl nprMeHeHus: HHTerpaia B GU3UKe U TEOMETPUM»

BbinosiHeHHe HHANBUAYAJBHBIX 3aJaHUI

Hean padoTsi:
® 3aKpENUTh TEOPETUUECKHE 3HAHUS U MIPAKTUUECKHE YMEHHUS 110 TaHHOM TeMe;
® 3aKpENUTh HaBBIKU HAXOXKJ/IEHUS ONPEEIEHHOT0 UHTErpaa;

NuauBuayajbHbie 3a1aHAA:
Boruncnuts crnenyroniye HHTErpajibl Ha IpoMexyTke oT 1 10 4

1 [xdx 11. [2/xdx 18 jX—WdX
2. Ixsdx 12. J‘de | Vx
3 J'x6dx dx 19. I4sin xdx
13. |—

. J'lt3dt j\/(j; 20. J'Zcosxdx

3 14. J‘ X 21, J‘ 2dx
5. I(4—x)dx 3/x? cos’ X

3d

6. J.3(X—3)dX 15. % 22. Isinzxx
7. [(ax* +8x—2)dx o 23. j(1+cosx)dx
8. j(x_z)zdx 16. L{/;dx ” j(2_3sinx)dx
. .

j4(3x—2)2dx 2 4 7,
10. [x(5-x)dx e g T



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 cTOpOHBI NapajienorpaMmMa OTHOCATCS Kak 3 © 4, a mepumerp ero pasen 70. Haiinure
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
TPEYTroJIbHUKOB, HA KOTOPbIE JUAroHallb pa3/einia NpsMOyrojibHUK, 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.

SinA =
8. B mapaiutenorpamme ABCDpgicoTa, onymennas Ha cropony AB, pasna 4,
AD.
9. B mapastenorpamme ABCDaronans ACB xBa pasa 6ombiie croponsr ABy ACD = 1047,
Haiinute yron Mexnay auarosansMu napauienorpaMma. OTBeT naiiTe B rpajgycax.
10. ITnomaas pom6a paBHa 6. OnHa U3 ero quaroHanel B 3 pasza 6onbiue npyroi. Haiiaure
MEHBIIYIO JTUATOHAJIb.

(SR ]

. Hatinqute

5
11. OcHoBanus paBHOOEAPEHHOM Tpaneuu paBubl 7 u 51. Tanrenc octporo yria pasen 11,
Haligure BBICOTY Tpamenuu.
12. OcHoBaHMs paBHOOEIPEHHOM Tpanenyuu paBHbI 14 u 26, a ee nmepumetp paseH 60. Haiinute
IUIOIA/Ib TPAIEIHH.

Tema 6.2 HauanbHbIe NOHATHSA cTepeoMeTpun. B3anMHoe pacnoJioxkeHne NPSMbIX U
IJIOCKOCTEH B MPOCTPaHCTBe.
Pabora ¢ koHCIEKTOM
[ToaroroBka KOHCIIEKTa HA TEMY:

e «3anayu Ha NAPAJIIEIBHOCTh MPAMBIX U MJIOCKOCTEN B IPOCTPAHCTBEY

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

o «[lapanmnensHoe nMpoekTUpoBanue. M3006pakeHne npoCcTpaHCTBEHHBIX (UTYP»

o «llmomaae OPTOrOHATBLHOW MPOEKIIUA MHOTOYTOJIbHUKA



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.

3aganue 2. OceBbIM CeUEHUEM LMIMHAPA SABISETCS KBAApaT, JMaroHaidb KOTOPOro paBHA 8.2
cM. Halimure 00bEM umHapa.

W3mepenust npsMOYTOJIEHOTO Mapajulesenuie a paBael 2,5 cM, Scm u 6 cMm. Haiigure pedpo
Ky0a, 06bEM KOTOpOro B JiBa pa3a 0oJibilie 00bEMa JaHHOTO Napajiesienue/a.

3aganue 3. OcHOBaHHWEM MPSIMOW NPHU3MBI SIBISIETCS POMO CO CTOpOHOW 6 cM U yriiom 60°.
Menblee U3 AUaroHaNbHbBIX CEYEHUN PU3MBI sABJsieTCs KBajpaToM. Haiinure 00bEM puU3MBI.

3aganue 4. OceBbIM ceueHUEM LWIMHAPA SABISETCS KBAApaT, JMaroHaidb KOTOPOro paBHA 642
cM. Halimure 00BbEM uamHapa.

3aganue 5. OcuoBanuem nupamuasl MABCD sBasercs xBagpar ABCD, pebpo MD
NEePHEHANKYIISIPHO K IUJIOCKOCTH oOcHOBaHMs, AD=DM=a. Haiinure mniomans MOBEPXHOCTU
MAPaMUJIBI.

Tema 6.5 BekTOpbI B IPOCTPAHCTBE
Tembl pedepaToB U 10KJIA10B:
«Pa3znoxeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM BEKTOPaAM)»
PaboTa ¢ koHCIEKTOM
[ToaroroBka KOHCIIEKTa HA TEMY:
e «/cTopus BO3HUKHOBEHHS MPSIMOYTOJIBHON CUCTEMBI KOOPAMHAT
o «[IpumeHeHHE BEKTOPOB B (PU3UYECKUX MPOLIECCAX)
BrinoJiHeHHe HHAUBUAYAJIbHBIX 321aHUI
Hean paéoTsi:
® 3aKpENuUTh TEOPETUUYECKUE 3HAHUS U MPAKTUYECKUE YMEHUS IO TAHHOU TEME;
® 3aKpEenuTh HABBIKM PEUICHUS 33]1a4 Ha IPUMEHEHHE BEKTOPOB;
NuauBuayaibHbIE 31aHUA:
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1. Hamer Touku A(—4; 6: =3), B(7; -3: 5), C(-5:— | . Hamp Touk: A(4; —6; 3), B(-5: 2. -5), C(0; —3:
4.0), —4),

D(3: 0; -5). Haifrm: D(—6: —3; 0). Haiitu:

1) koopAUHATEI AC 1) KoOp/AMHATHI BC

2) paccTofHHe Mex Iy ToukaMu B 1 A 2) paccTosHHe MeX Ty ToukaMH A 1 D

3) xoopauHaTHI cepequHEL P oTpeska CB 3) koopAHHATH cepeqUHH X oTpeska CB

4)CB-AD 4) BA-DC

5) yron Mexay BeKTOpaMu CB u AD 5) yroa Mexay BeKTOpaMu BAuDC

6) yron Mexay npameiMa DC u AB 6) yroa Mexay npsameiMa DA u CB

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

8) KOJIIIHEeapHEI I BEKTOPEI CB u AD ? 8) KO/UTHHeapHHI TH BEKTOPEI BA 1 DC?

(oTBeT 0OOCHOBATE) (oTBeT 0OGOCHOBATH)
II. BekTOpH a U b obpasytot yrom 120°, [2] = 4. | II. BekTops a 1 b obpasyrot yron 150°, |3] = 3.
|B| = /3. Haiiru |2a + E| |E| = V6. Haittu |a + BB|

Pa3nes 7 DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BePOSITHOCTEM

Tema 7.1 DileMeHTbI KOMOMHATOPUKHU

Temsbl pedepaToB U T0KIIAOB:

«[lonynspHast KOMOMHATOPUKA»
«Tpeyronpuuk Ilackamsa»

«KomOuHaTOpHBIE 3a/1a4¥ B aTOMHON OTPACIIN»

Tema 7.2 DyieMeHTHI TEOPUM BEPOSTHOCTEH M MAaTeMAaTHY€ECKOH CTATUCTHKH

Tewmbl pepepaToB U JOKIAIOB:

«HucoBbIe XapaKTEPUCTUKU HEMIPEPBIBHBIX CITYyYaWHBIX BEJIMYUH

«IToHsTHE O 3aKOHE OOJBIIMX YUCE)

«O0paboTKH 1 UCTIOJIH30BAHUS CTATUCTUYECKUX JAHHBIX IS HAYYHBIX U MPAKTUYECKUX
BBLIBOJIOB)

«ITpunoxxeHuss MaTEMaTUYECKON CTaTUCTUKH

«CpenHue 3HaYeHUs1 U IPUMEHEHUE UX B CTATUCTHKE»

Kpurtepun onenuBanus:

OueHnka «5» CTaBUTCS, €CIIH:

* paboTa BBINIOTHEHA TIOIHOCTHIO;

* B IOTUYECKUX PACCYKICHUSX U 000CHOBAHUSAX PEIICHHS HET IPOOETIOB M OIMNOOK;

* B PEIICHUH HET MAaTEMaTUYECKUX OMMOOK (BO3MOXHA OJIHa HETOYHOCTD, OTTHCKA,
HE SBJISIONIAsICS CIEACTBHEM He3HAHUS WM HETIOHUMAaHMs y4eOHOTO MaTepHana).

Ouenka «4)» CTaBUTCS, €CIU:

* paboTa BBINMOJHEHA TTOJIHOCTHIO0, HO 00OCHOBAHUS IIAr0B PEIICHHS HETOCTATOYHBI
(ecu yMeHHEe 0OOOCHOBBIBATH PACCYKICHHS HE SBIISIIOCH CIIEIIUATBHBIM O0OBEKTOM



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

OBECIIEYEHHME JUCIUAIIJIMHbI

HopmaTuBHbBIE JOKYMEHTHI:
1. ®epepanpubiii 3akoH Poccuiickoit ®enepannu «O6 oOpazoBanuu B Poccuiickoit

denepamuu (ot 29 nexadps 2012 roma)»

2. @enepa’dbHBI  TOCYyNapCTBEHHBIH  00pa30BaTeNbHBIA  CTaHAAPT  CPEIHETO

HpO(l)CCCI/IOHaJ'IbHOFO O6pa3OBaHI/I${ IO CIICHHUaJIbHOCTH.

3. Pabounii yueOHBIN TUTaH CHICITHAIEHOCTH.

OcCHOBHbBIE HICTOYHUKH:

1. Marematuka : yueOnuk / A.A. Jlanasa. — 3-¢ u3sg., ucnp. u gomn. — M. : UTHOPA-
M, 2017. — 544 c. — (Cpennee npodeccruoHaabHOoe 00pa3oBaHuE) DIEKTPOHHBIN
pecype

2. IO.M. Hanunos, H.B. Hukonosa, C.H. HypueBa; Martematuka: YuebHoe mocobue /
- M.: HUL] UH®PA-M, 2014. - 496 c. D1eKTpOHHBIN pecypc

JlonoTHUTeIbHbIE UCTOYHUKH:

Hanasa A.A. CoopruEK 33124 1o MaTeMaTHke: YueOHuk. — M.:®@OPYM-MH®DPA-M,

2012.

Mopakosuy A.I'. Anrebpa u Hauana maremaruyeckoro aHanusa. 10-11 kmacesl. B 2 .
Y. 1. YuebHuK uid yyamuxcs oo1eo0opazoBaTeabHbIX yupexaeHui (6a30Bblil ypoBeHb) /
A.I'. Mopakosuu. -11-e uza., crep. —M.: Muemo3suna, 2013.-399 c.

Anrebpa u Hauana maTtemaruueckoro anamuza. 10-11 kmaccer. B 2 4. Y. 2. 3agaunux
JUIS ydamuxcsi  001eoOpa3oBaTeNbHBIX  yupexaeHuil ( 06a3oBwiii  ypoBeHb) /[A.l.
MopakoBuu u gnp.]; mnox pea. A.J. Mopakosuya.-10-e wu3g., crep.- M.:
Muemosnna,2012.-239 c.

HNHTepHeT-pecypcesl
lazera «Maremartuka» «uzaarenbckoro nomay «llepBoe ceHTsaOps» 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 EnuHOW Koyekuuu LHUQPOBBIX 00pa3oBaTENIbHBIX

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

OO6pa3zoBaTenbHBIN MaTeMaTHdeckuii caiiT Exponenta.ru http ://www. exponenta.ru
Oo6mmepoccuiickuii Matemarnueckuii nopran Math-Net.Ru http://www.mathnet.ru
[Topran Allmath.ru - Bcs matematuka 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/

