AHHOTAILIUA PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIUHBI
Marematuka

HaséaHue yueOHOU OUCYUNIUHDL
1 MecT0 NMCHUILIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
YueOnas JUCIHUIIINHA «MareMaTHKa» SIBIISICTCS 00s13aTeNbHOM 4acThbIO
00111e00pa30BaTEIPHOTO IMKJIAa OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBI B COOTBETCTBHH C
®I'OC o npodeccun 23.01.09. MammHUCT JOKOMOTHBA

2 lleab AMCUMILINHBI

Copepxanue IPOrPaMMBI o0uieo0pa3oBaTeabHOM JUCIUILTAHBI
«MaTemMaTHKa»HaAINPaBJICHO HA JOCTHKEHHE pEe3yJbTAaTOB €€ HM3YYEHUsI B COOTBETCTBUU C
tpedboBanussMu GI'OC COO c yuerom npodeccuonansroit HanpaieHHoctr PI'OC CIIO.

3 Il.ianupyemble pe3yabTaThl 0CBOEHHUS TUCHUILIMHBI

3.1 B pamkax mporpammbl 0011eo0pa3oBaTeIbHON AMCHMILIMHBI «MaTtemaTuka»
00y4aroIMMHCS 0CBAMBAIOTCS JIMYHOCTHDIE Pe3yJIbTAThI B YACTH:

1) rpaxx1aHCKOTrO BOCIIUTAHUSA:

- c(hOpPMHUPOBAHHOCTh TPAXKAAHCKOW TO3MIMH OOydYarolerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

2) maTpUOTHUYECKOrO BOCIIUTAHUSA:

- c(hOpMHPOBAHHOCTh POCCHICKOW T'PAXKTAHCKOW HICHTHYHOCTH, TaTPUOTH3MA,
YBa)XEHHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU mepea PoauHO#, ropmoctu 3a cBoi
Kpai, cBOK PonanHy, CBOM f3BIK M KYyJBTYPY, INPOLUIOE M HACTOSLIEE MHOIOHAIMOHAIBHOIO
Hapona Poccun;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUICKOTO HAPOAa;

4) 5CTETUYECKOr0 BOCIIUTAHMUS:

- 9CTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOLIECTBEHHBIX OTHOLICHMI;

5) du3nyecKoro BOCIIUTAHHUS:

- c(OpMHUPOBAHHOCTh 3JI0POBOTO W 0Oe30macHOro obpasza KU3HH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBBIO;

6) TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTD K TPYZly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYyJ0I00ue;

7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

- c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KyIbTYpbl, NOHUMaHHME BIUSHHUS COLHUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMaIbHOW Cpefbl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJIOTHUECKUX MpobieM;

8) LICHHOCTH Hay4YHOT'O TIO3HAHMUSI:

- c(OpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHON MNPAaKTUKH, OCHOBAHHOIO Ha [JUAJIOre KYyJIbTYp,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUpE.

3.2 B pamkax mporpamMmbl 0011e0o0pa3oBaTeIbHON AMCHMIIMHBI «MaTemMaTHKa)
00y4aroIMMHCH 0CBAMBAIOTCSI MeTallpeAMeTHbIC Pe3yJIbTaThl:

1) oBnazieHre yHUBEPCATbHBIMHU YU€OHBIMU MTO3HABATENIbHBIMU JIEHCTBUSMU:

a) 6a30BbIe JIOTHUECKUE JICHCTBUS:

- CaMOCTOATEIbHO (OPMYIMPOBATh M aKTyaJIM3UpPOBaTh MpOOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJAJCTh HaBbIKAMU Y4eOHO-MCCIENIOBATEIbCKOW M MPOEKTHOH JIEeSTENbHOCTH,
HaBbIKaMU pa3pelieHus npooiem;

B) paboTta ¢ uHpopmarmeii:



- BIQJETh HAaBBIKAMU TMOJY4YeHHUsS HWH(POpPMAIMM U3 HCTOYHMKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBJIATh IOMCK, aHalU3, CUCTEMAaTH3alMI0 U HMHTEPIpETaLUI0
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

2) oBna/ieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:

a) oOIeHue:

- OCYILECTBJIATh KOMMYHMKAIIUU BO BCeX c(epax KU3HHU;

0) coBMeCTHasl 1€ TEIIbHOCTD:

- IOHUMAaTb U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHUyaIbHON paboThI;

3) oBnazieHNE YHUBEPCAIbHBIMU PETYIATUBHBIMU JIEHCTBUSAMU:

a) CaMOOpraHu3aLus:

- CaMOCTOSITEIILHO OCYIIECTBIIATH [MO3HABATEIBHYIO JESITEIbHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BATEIBbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

0) CaMOKOHTPOJIb:

- JJaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIETSM;

B) SMOITMOHAILHBIA UHTEJUIEKT, MPEIOoJararomui chOpMUPOBAHHOCTD:

- CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh IOHMMAaThb CBOE 3MOILMOHAIBHOE
COCTOSIHUE, BHJIETh HAIIPaBJIICHUS DPA3BUTUS COOCTBEHHOM S3MOLMOHAIBHOW cQepbl, ObITh
yBEpEHHBIM B ce0e;

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA.

3.3 B pamkax nporpamMMbl 0011e00pa3oBaTe/IbHON JUCHUILIUHBI «MaTemMaTuka»
00y4aIOIMMHUCS 0CBAMBAKOTCA NMpeIMeTHbIe pe3ybTaThl:

1) BageHue MeToaMM JOKa3aTeNIbCTB, AITOPUTMAMHU PELICHUs 3a]a4; yMeHue (popMyiIrpoBaTh
OIpeieNIeHus, aKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOUTH JOKA3aTEIbHbIE PACCYKICHHS B
XO0JI€ peLIeHMs 3a/1a4;

2) yMeHHEe ONepHpoBaTh MOHATUAMU: CTENEHb YHUCIA, JIOTapu(M Yucia; yMEHHE BBIIOIHSITH
BBIUUCIICHHE 3HAYCHW W TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

3) yMmeHue omnepupoBaTh MOHATUSMHU: paLMOHAJBHBIE, HppalMOHAIbHbIE, IOKa3aTelbHbIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
4) yMmeHue oOmnepupoBaTh MOHATHAMHU: (YHKIUS, HENpepblBHAs (QYHKLIMS, TMPOU3BOIHAS,
nepBooOpasHasi, ONpEeAETCHHbIM HHTErpai; yMEHUE HaXOJUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIydasX (QYHKIUU
Ha MOHOTOHHOCTb, HAaXOJIWTh HAWOOJIbIIME M HaMMEHbIIME 3HaueHUs (YHKIMUHA; CTPOUTh
rpaukd MHOTOYJICHOB C MCIOJB30BaHMEM allllapaTa MAaTeMaTH4YeCKOro aHalln3a; MPUMEHATh
IIPOU3BOJHYIO IIPHU PELLEHUH 3a/1a4 Ha JIBUKEHUE; PEIaTh NMPAKTUKO-OPUEHTUPOBAHHBIE 3aaun
Ha HauOOJIbILINE Y HaUMEHBIIINE 3HaUEHUs, Ha HaX0XIEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

5) yMmeHHe omnepupoBaTh NOHATHAMM: palMOHaNbHas (QYHKLHMSA, MOKa3aTeslbHas (QYHKLUS,
cTenieHHast QyHKIUs, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (yHKIMH, oOpaTHbIE
(GyHKLIMU; YMEHHME CTPOUTh TIpadUKM HM3YyYEHHBIX (QYHKLUUH, HCMONb30BaTh TIpaduKu MpU
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33134 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a[a4 U3 pealbHOM KU3HH; BEIpaXaTh (POpMYIaMH 3aBUCUMOCTH MEX1y BeJTMUYNHAMM;

6) yMeHHEe pelaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM 4YMCJIEe Ha MPOLEHTHI, JOJIU U YacTH,
Ha JBIJKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOTH, 3a/la4d M3 00JACTH YIpaBIICHUS
JMYHBIMU M CEMEUHBIMU (PMHAHCAMH); COCTABIIATh BBIPAXKEHHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBl 110 YCIOBHIO 3a/Jayd, MCCIENOBaTh IIOJyYEHHOE pEUIEHHWE M  OLIEHUBATh
MPaBI0N0I00HOCTH PE3yJIbTAaTOB;

7) yMeHHEe OnepupoBaTh IMOHATUSAMHU: CpeaHee apudMeTHuecKoe, MeJuaHa, HauOoibllee U
HauMEHbIlIee 3HAYEHMsI, pa3Max, JUCIEpCHs, CTaHJApTHOE OTKIOHEHHE YHCIOBOTrO Habopa;
yYMEHUE U3BJEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOiMIax, Ha



auarpamMmax, rpadukax, OTpPaXalollyl0o CBOWHCTBA PpEAIbHBIX MPOIECCOB U  SBJICHUU;
NPEACTaBIATh HHPOPMALMIO C IOMOILIBIO TAOIUI[ M JUarpaMM; HCCIel0BaTh CTATUCTHYECKUE
JTAaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaMueCKuX METOJI0B U 3JICKTPOHHBIX CPEACTB;

8) ymMeHMe OmepupoBaTh MOHITUAMH: CIy4aillHbII ONBIT U CllyyailHOE COOBITHE, BEPOSTHOCTb
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCIATH BEPOSITHOCTh C HCIOJIB30BAaHHEM TpadUIecKux
METO/IOB; NPUMEHATh (OPMYNbI CIIOKEHUS U YMHOXXEHMsI BEpPOSTHOCTEH, KOMOWHATOPHBIE
dakTel ¥ (QopMynBl TpPU PEHICHWH 3a/1a4; OIICHHWBATh BEPOATHOCTH pEalbHBIX COOBITHH;
3HAaKOMCTBO CO CJIy4allHbIMH BEJIMYMHAMH; YMEHUE NPUBOJUTH IPUMEPHI IPOSBIECHUS 3aKOHA
OOJIBIINX YKCEIN B IPUPOAHBIX M OOLIECTBEHHBIX SIBICHUAX;

9) ymMeHue onepupoBaTh HNOHATHAMM: TOUKA, IpsAMas, IJIOCKOCTb, POCTPAHCTBO, JABYI'PAaHHBIN
yrojl, CKPEUIMBAIOIIMECS NpsAMbIC, MapauIeIbHOCTh W MEPHEeHIANKYISIPHOCT MPSIMBIX U
IUIOCKOCTEH, Yros MexAay HpSAMBIMM, Yol MEXIy NpsAMOW M IIOCKOCTBIO, YIOJI MEXAy
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU /10 IUIOCKOCTH, PACCTOSIHUE MEXIY MPSMbIMHU, PACCTOSHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh [IPU PELICHUHU 3ajau U3yUCHHbIE (DAKTHI U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

10) ymeHue onepupoBaTh IOHSATHUAMHU: MHOTOTPAHHUK, CEYEHME MHOIOIpaHHMKa, KYO,
napaieNienuIe ], mpu3mMa, nupaMuaa, Gurypa u moBepxXHOCTb BPALICHHS, IIHIIMH/P, KOHYC, 1Iap,
chepa, ceueHus (Urypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOIIAAb TOBEPXHOCTH MUPAMU/IBI, TIPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAAb cepsl, 00beM Kyoa,
OPSMOYTOJIBHOTO Mapalijiefenunena, nupaMuasl, OIpU3Mbl, LHUIMHIPA, KOHYCa, 1Iapa; yMEHUe
n300pakaTh MHOTOTPAaHHHKH M TMOBEPXHOCTH BpAIEHHUS, UX CEYCHHS OT PYKH, C TOMOUIBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaTb CHUMMETPUIO B
IPOCTPAHCTBE; yMEHHUE PACIIO3HABATH MTPABUIIBLHBIE MHOTOTPAHHUKH;

11) ymeHue omnepupoBaTh MOHATUSAMH: JBHKEHHE B IPOCTPAHCTBE, NOJOOHBIE (GUIYpHl B
IPOCTPAHCTBE; HCIIOJF30BaTh OTHOIICHHWE IUIOMIA/CH TMOBEPXHOCTEH M 00BEMOB IOJZOOHBIX
Gburyp npu pemeHuu 3aay;

12) ymMeHHe BBIUUCIATH T€OMETPHUECKUE BEIMYHMHBI (UIMHA, YTOJI, IUIOMIAb, 00bEM, TUIONMAIb
HOBEPXHOCTH ), UCTOJIb3Ysl U3yYCHHbIE (DOPMYJIIBI U METO/IBI;

13) ymeHuwe omnepupoBaTh MOHATHUSMHU: HPSIMOYTOJIbHAST CHUCTEMa KOOPIMHAT, KOOPAWHATHI
TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAJSPHOE NPOM3BEAECHUE, Yrol MEXIy BEKTOpaMH,
CyMMa BEKTOpOB, ITPOU3BEACHNE BEKTOpPA HA YUCIIO; HAXOAUTh C MOMOILBIO U3YUYEHHBIX (OpMYy
KOOPJIMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYyMsI TOUKAMHU;

14) ymeHue BbIOMpaTh MOAXONSALINI M3yUYEHHBIM METOA AJisi pellleHus 3a/ladyd, pacrno3HaBaTh
MaTeMaTHuecKue (akThl 1 MaTeMaTHYeCKHe MOJEIU B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTh IIPUMEPBI MATEMATUIECKUX OTKPBITHA POCCUNCKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

1) ymenue onepuposame noHsAmusAMU: Onpeoenenue, aKkcuoma, meopema, cieocmeue, ceolucmeo,
NPU3HAK, 00KA3aMeNbCMB0, PAGHOCUIbHbIE POPMYTUPOSKU, YMEHUE POPpMYIUPO8ams 0Opamuoe
U NPOMUBONONIOICHOE YMBEPICOEHUE, NPUBOOUNMDb NPUMEPLL U KOHMPHPUMEPDL, UCNOTb306AMb
Memoo Mamemamuieckou UHOYKYul, npoeooums 00KaA3amMeNbHble PACCYHCOeHUs NPU peueHun
3a0a4, oyeHusamyv 102U4ECKyI0 NPAGUILHOCIb PACCYICOCHUN,

2) ymeHue onepupoéamv NOHAMUAMU. MHONCECMBO, NOOMHONICECMBO, ONnepayuu Hao
MHOJICECMEAMU, YMEHUE UCNONb306AMb MEOPEeMUKO-MHOICECMEEHHbI annapam OJisl ONUCAHUS
PeanvbHblx npoyecco8 U AGNeHUll U Npu peuileHuu 3a0ad, 6 Mmom uucie u3 Opyux y4eOHbix
npeomemos;

3) ymenue onepuposams NOHAMUAMU. 2pagh, C8:A3HbLU 2pag, depeso, YUK, 2pag Ha NIOCKOCMU;
YMeHue 3a0a6amsv U ONUCbIEAmMb 2paghbl PA3IUYHBIMU CROCOOAMU, UCHONIL30BAMb 2pagdbl npu
peutenuu 3a0a4;

4) ymenue c60600HO onepuposamv NOHAMUAMU. COYemanue, Nepecmano8Kd, YUci0 COYemaHull,
yucio nepecmanosoxk; ounom Hviomoua; ymenue npumensmv KomOuHamopuvie @axkmol u
paccysicoenuss 0ns peuleHus 3a0au,



5) ymenue onepupogams nOHAMUAMU: HAMYPATLHOE YUCIO, Yelloe YUCTO, OCIAMOK N0 MOOYIO,
PAyUoOHATbHOe — YUCNO,  UPPAYUOHANbHOE  YUCNO, MHOMCEeCmead  HAMYpPAlbHbIX,  UYeTblX,
PAYUOHATILHBIX, OeUCMBUMENbHBIX YUCeL, YMeHUe UCHONb308aMb NPUSHAKU OeqUMOCU,
HauMeHbwull o0owull Oerumenb U HaumMeHvulee obwee kpamwuoe, anreopumm Eexiuoa npu
peweHuu 3a0ay, 3HaKOMCMeEO C PA3TUYHBIMU NOZUYUOHHBIMU CUCEMAMU CHUCTICHUS,

6) ymenue c80600HO onepupo8amsv NOHAMUAMU. CMENeHb C YelblM NoKa3ameleM, KOpPeHb
HamypaibHol cmenenu, CMmeneHb ¢ payuoOHAIbHbIM NOKA3amenem, Cmenetsb ¢ 0eticmeumenbHbviM
(6eujecmeeHtbiM) noOKazamenem, j102apupm 4ucia, CUHyc, KOCUHYC U MAHSEHC NPOU3BOTILHO20
yucna;

7) yMenue onepuposamv NOHAMUAMU. MOACOECME0, MOAHCOeCmeeHHoe npeobpazosanue,
ypasHenue, HepaGeHcmeo, CUcCmemda YpPAaeHeHUll U HEPAGeHCmE, PABHOCUTLHOCMb VPAGHEHU,
Hepagencme U Cucmem, payUuoOHANbHble, UPPAUUOHANbHBIE, NOKA3amelbHble, CMeneHHble,
Jloeapupmuyeckue, mpucoHoMempuiecKue YpasHeHUs, HepPaseHCmed U CUCmemvl, yMeHue
peuwiams YpaeHeHus, HepageHcmed U CUCmeEMbl C HOMOWDbIO PA3IUYHBIX NPUEMO8, peulambs
VpasHenusl, HepaseHCmed U CUCeMbl C Napamempom, NPUMEHAMb YPAGHEHUs, HePABEeHCMEA, UX
cucmemvl OJisl peuleHuss MamemMamudeckux 3a0a4 u 3a0ay u3 paziudHvlx oOracmel HAyKU u
PEanbHOU HCUSHU,

8) ymenue c80600HO onepuposamv nouamuAMU: 2paguk GyHKyuu, obpamuas GyHKyuA,
KOMNO3Uyusi (yHKyuil, auHeuHas QYHKYus, KeaopamuyHas QYHKYuUs, cmenesHas QYHKyus c
yenvlM noxKasamenem, mpucOHOMempudeckue @QYHKYuY, oopamuvie MpuoOHOMempuiecKue
@yHKYuu, noxazamenvhas u 102apupmuveckan QYHKYuu, ymeHue cmpoums epapuxu @yHkyuil,
8bINOIHAMb NPE0OPA308aHUs 2PAPUKO8 PYHKYUL,

VMeHuUe UCnoIb308ams 2papuku QyHKyuti Ons u3ydeHus Npoyecco8 U 3asucumocmel npu
peuleHuly 3a0a4 u3z opyaux y4eOHbIX npeomemos U U3 peaibHoOl JHCUSHU, 8bIpaxdcams Gopmynamu
3a8UCUMOCTU MENCOY BETULUHAMU,

VMeHUue c80O00HO Onepupo8amsv NOHAMUIMU. YEMHOCMb QYHKYUU, NePpUOOUUHOCIb YHKYULU,
02PAHUYEHHOCMb (DYHKYUU, MOHOMOHHOCMb (QYHKYUU, IKCMPeMyM @YHKYuu, Hauboibuiee u
HaumeHbulee 3HaYeHUs QYHKYUU Ha NPoMedicymKe, yMeHue npogoounms ucciedo8anue QyHkyuu,
YMeHuUe UCNONb308amb C8OUCMEA U paguru GyHKYull Oisl peueHus. ypasHeHull, HepaseHCms U
3a0ay ¢ napamempamu, u300paxdcamsv HA KOOPOUHAMHOU NJIOCKOCMU MHONCECMBA peuleHull
VPasHeHUll, HepaseHCms U UX CUCIEM,

9) ymeHue c80000HO OnepUPOBAMb NOHAMUAMU. NOCAE008AMENbHOCIb, apupmemuieckas
npoepeccusi, 2eoMempuyecKas —npozpeccus, 0ecKOHeuHO YOulearowas 2eoMempuyecKas
npozpeccusi; yMeHue 3a0a8amsv nocied08ameibHOCMU, 8 MOM YUcie ¢ NOMOWbIO PeKyPPEHMHbIX
popmyn;

10) ymeHnue onepupogamv NOHAMUAMU. HENPEPLIBHOCMb (QYHKYUU, ACUMNIMOMbL 2paduKa
@yHKYUuU, nepeas u 6mMopas NPou3BOOHAsE (PYHKYUU, 2eOMEeMPUYecKUll U QU3UYECKULl CMbICT
NPOU3BOOHOU, NEepeo0OPA3HAs, ONPeOeNeHHblll UHMe2pal, YMeHUe HAX0OUMb ACUMNMOMbL
epaguxa Gynkyuu; ymeHue 6blYUCIAMb NPOU3BOOHbIE CYMMbl, NPOU3BEOEHUS, YACMHO20 U
KOMRO3uyul YyHKYutl, Haxooums ypagHeHue KacameibHou K 2papuxy yHkyuu;

YMeHUe UCNONIb308aMb NPOU3BOOHYIO OJisl UCCIe008AHUS (DYHKYUL, OJIsL HAXOHCOEHUS HAUTYUULe2O
peuleHus 8 NPUKIAOHbIX, 8 MOM YUCIe COYUATLHO-IKOHOMUYECKUX U Gu3uieckux 3a0aqax, 0is
onpeoenieHUuss CKOpOCMuU U YCKOPEHUs, HAX00umv Niowaou u odvemvl ueyp ¢ nomowwbio
ummezpana,  npueoOOUMb  NPUMEPbl  MAMEMAMUYECKO20  MOONUPOBAHUSL C  NOMOUBIO
ougpepernyuanvHulx ypasHeHutl,

11) ymenue onepuposamv nousmuamu: KOMNIEKCHOE YUCIO, CONPANCEHHble KOMNIEKCHble YUCa,
MOOYIL U apeyMeHm — KOMNIJIEKCHO20 — YUCAA, @opma  3anucu  KOMNJIEKCHbIX — uucel
(ceomempuueckas,  mpueoHOMempuieckas U — aneedpauyeckas);  ymemv — NPOU3BOOUMD
apugmemuueckue Oelcmsus ¢ KOMNJIEKCHbIMU YUCIAMUY, NPUBOOUMb NPUMEPbI UCNOTb30BAHUS
KOMNJIEKCHBIX YUCe;

12) ymenue c80600HO onepuposamv NOHAMUAMU: CPeOHee apughmemuueckoe, MeoOuaua,
Haubonbulee U HauMeHbulee 3HAYEHUs, pasmax, OUCNepcus, CMaHoapmHuoe OMKIOHeHUue O



ONUCAHUSL YUCTOBbIX OAHHBIX, YMEHUe UCCLe008amb cmamucmuieckue OanHvle, 8 MoM ducie ¢
npUMeHeHueM 2pauyecKux Memooos U 3NeKMPOHHbIX CPeOCm8, 2pauuecKu Uccie0o8ams
cosmecmubie HaAOIIOEHUS C NOMOWLIO OUASDAMM PACCEUBAHUSL U TUHEUHOU pecpeccull;

13) ymenue naxooumv 6epoAMHOCMU COOLIMUL C UCNOAB308AHUEM 2PAPUUECKUX MemOo008,
NPUMEHAMb OISl peuleHUs 3a0ay QOPMYIbl CLONCEHUS U YMHONICEHUS 8ePOIMHOCMeEU, (opmyny
noaHou eepossmuocmu, opmyny bepryniu, kombunamopuvie akmol u Gopmynvl, oyeHusamo
BEPOAMHOCIU PEANbHbIX COObIMULL, YMeHUe ONnepupo8ams NOHAMUAMU. CAYYAUHASA BEIUYUHA,
pacnpeoeneHue 6epOSMHOCHeEl, MAMeMamu4eckoe 0X4CUOanue, OUCNEepCUst U CMAHOAPMHOe
OMKIOHEHUe CHYYAUHOU GelUdUHbL, DYHKYUU pacnpedenenus U NIOMHOCMU DPABHOMEPHO2O,
NOKA3AMENbHO20 U HOPMATbHO2O PACnpedeNeHUll; YMeHUe UCNOIb308aMmb CEOUCMBA U3YUEHHbIX
pacnpeoeneHull Ol peuwleHuss 3a0ad; 3HAKOMCMBO C NOHAMUAMU: 3AKOH OONbUUX Yucel,
Memoobl  8bIO0OPOUHBIX UCCIEO08AHULL, YMEHUE NPUBOOUMb NPUMEPLL NPOSAGIEHUS 3AKOHA
OonbUUX YlUCeN 8 NPUPOOHBIX U 0OUECTNBEHHBIX A8NEHUSAX,

14) ymenue c60600H0 onepuposamsv NOHAMUAMU. MOYKA, NPAMAS, NIOCKOCHb, NPOCMPAHCHIEO,
OMpe30K, Y4, MIOCKUU Y201, O8VCPAHHbLIU Y20/, MPEXSPAHHbIUL Y20a, Nnepecekanuuecs,
napaieibHble U CKpewuearowuecs npsamvle, NapaulelbHoCmb U NepneHOUKYIAPHOCIb NPSAMbIX
U NIOCKOCMEU, Y201 MeXHCOY NPAMbIMU, V2Ol Mexc0y NPAMOU U NIOCKOCMbIO, V2Ol MeHcoy
NIOCKOCMAMU, YMeHUe UCNONb308aMb NPU pPeuleHUuu 3a0aq U3yyeHHvle Gakmvl U meopembl
NAAHUMEMPUY, VMeHUe OYeHUBAMyb pamepbl 00beKMo8 6 OKpydcalouem Mupe, yMeHue
onepupoeamv — NOHAMUAMU:  MHO2OCDAHHUK,  CEYeHUe  MHO20ZPAHHUKA,  NPABUTbHbLIL
MHO202PAHHUK, NPpU3Mda, nupamuod, ueypa u noeepxHocms 6paweHuss, YUIUHOp, KOHYC, uap,
chepa, paseepmra NOBEPXHOCMU, CedeHUst KOHYCd U YUTUHOPA, NApaiiesibible OCU UNU
OCHOBAHUIO, CcedeHUue wapd, NI0CKOCMb, Kacanwjasacs cgepuvl, yuiuHopda, KOHycd, yMeHue
CmMpoums CeyeHue MHOC0SPAHHUKA, U300paAdiCcamo MHO2OZPAHHUKU, (Queypbl U NOBEPXHOCHU
BPAWEHUs, UX CeYeHUs, 8 MOM YUCTEe C NOMOWbIO INEKMPOHHLIX CPEOCMS, YMeHUe NPUMEHAMb
CBOUICMBA  2eOMEMPUYECKUX — ueyp,  CcamocmosmenvHo  GopMyauposams  onpeoeneHus
uzyyaemvix ueyp, 6vi08U2amb 2UNOmMe3bl 0 CEOUCMBAX U NPUSHAKAX 2e0Mempudeckux gueyp,
000CHOBbIBAMb  UTU  ONPOGEP2aAMb  UX, YMeHUe npoeooums Kiaccuguxayuro ¢ueyp no
PA3IUUHBIM NPUBHAKAM, 8bINOIHAMb He00X00UMble OONOTHUMENbHblE NOCMPOEHUSL,

15) ymenue c60600H0 onepuposams NOHAMUAMU. NAOWAOL Dueypsl, 00veMm hucypul, geruyUHa
yena, paccmosHue om MOYKU 00 NIOCKOCMU, PACCMOAHUE MeNCOy NPAMbIMU, DPACCMOAHUE
MedHCOY NIOCKOCMAMU, NA0WAO0b CPepbl, NIowadb NOBEPXHOCMU NUPAMUObL, NPUMbL, KOHYCA,
YunuHopa, obvem Kyba, npsamoy20ibHO20 NApallelenunedd, NUpamuosvl, NPuUsMvl, YUIUHOPA,
KOHyCa, wapa,; ymeHue Haxooums omHoueHue o6vemos no00OHbIX uzyp;

16) ymenue c60000HO oOnepuposamvb NOHAMUAMU. OBUNCEHUE, NAPALIEeNbHbIL NePeHoC,
CUMMempUsi Ha NIOCKOCMU U 8 NPOCMPAHCMEe, NOBOPON, NPeodPa308anue no0odus, N0O0OHbIe
Queypvi, ymenue pacnozHasamv pasHvle U NOOOOHBIE @UIYPLI, 8 MOM Yucie 8 Npupooe,
uckyccmee, apxumekmype; YMeHue UCHOIb308AMb 2eOMEeMpPUYECKUe OMHOULeHUs, HAXOOUMb
2eomempuiecKkue GeiuduHvl (OAUHA, Y20l, NIoWAdb, 00beM) Npu peuleHuu 3a0ad u3 Opyeux
VUEOHBIX NPEOMEMO8 U U3 PEAIbHOU HCUSHU,

17) ymenue c80000HO oOnepuposamov NOHAMUAMU. NPAMOY2OIbHASL CUCMEMA KOOPOUHAam,
BEKMOp, KOOPOUHAMbL MOYKU, KOOPOUHAMBL 6EKMOPA, CYMMA 8EKMOPOS, NPOU38e0eHUe eKMOpa
Ha YUClo, pasiodcenue BeKkmopa no 0a3ucy, CKAIApHoe npouzgedenue, BeKmopHoe
npoussedeHue, y2oi Mexncoy 8eKmopamu, yMeHue UCnoib308amy 6eKMOPHbIU U KOOPOUHAMHBII
Memoo O peuleHuss 2eoMempudeckux 3a0ad u 3a0ay Opyeux y4eOHbIX npeoMemos;
onepupoeéamv nouamuamu: mampuya 2x2 u 3x3, onpedenumens Mampuysl, 2e0MempuiecKut
CMbICTL Onpedenumers,

18) ymenue moldenupoéamv peanvHvle cumyayuu Ha A3bIKE MAMEMAMUKY, COCMAsIAmy
BbIPADICEHUS, VPABHEHUS, HEPABEHCMBA U UX CUCHEeMbl NO YCI08UID 3A0adl, UCCIe008amb
HOCMpOeHHble  MOOenu ¢  UCHONb308AHUeM annapama  aneedopvl, UHMEpnpemuposams
NOJYYEHHbIL pe3yIbmam, CMmpoums Mamemamuyeckue Mooeiu ¢ NOMOWbI 2e0MeMmpPUdecKux
NOHAMUU U GEeIUYUH, Peuams CEA3AHHbIe C HUMU HNPAKmuyecKue 3aoayu, COCMAeIamb



8EPOAMHOCIMHYIO MOOENb U UHMEPRPEMUPO8AmMb NOIYYEHHbIU Pe3yIbmam, peulams NpuKiaoHsle
3a0auu cpeoCmeamu MamemMamuyeckoe0 anaiu3d, 8 mom 4ucie COYUaiIbHO-IKOHOMULECKO20 U
@uzuueckoeo xapakmepa,

19) ymenue evloupams nooxoosawuti mMemoo Ol peuwleHus 3a0ayu, NOHUMAHUE 3HAYUMOCMU
MAmemMamuKyu 8 U3Y4eHUuu HPUPOOHLIX U OOUeCMBEHHbIX NPOYecco8 U sAGINeHUU; YMeHue
PACno3HA8aAMb NPOSGIEHUE 3AKOHO8 MAMEMAMUKU 8 UCKYCCMBe, YMeHUe NpUueooums npumepol
Mamemamuyeckux OmKpbulmuil pOCCUUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU.

3.4 B pamkax mnporpamMMbl Y4eOHOH JAUCHUIUVIMHBI O0YYAKIIHUMHCH OCBANMBAKTCS
Ju4yHocTHbIe pe3yiabTarbl (JIP) B coorBercTBuM ¢ TpeboBanusimu PI'OC CIIO mno
npodeccuu 23.01.09. MammmHUCT JT0KOMOTHBA

JIMYHOCTHBIE Pe3yJibTAThI Kox im4HOCTHBIX
peau3anuu NporpaMMbl BOCIIUTAHUS pe3yJabTaToB
(Oeckpunmopui) peajM3anuu
NMpPoOrpamMmbl
BOCHUTAHUS

[IposiBnsromuid W JEMOHCTPUPYIOIIMM  yBaX€HHME K JIIOIIM  TpyAa,
OCO3HAIOIIMK  LIEHHOCTh  coOcTBeHHOro  Tpynaa. Crpemsammiics K
(GopMUPOBaHUIO B CETEBOM CpeAe JMYHOCTHO M MPOoQecCHOHATHLHOTO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIE/1a»

JIP 4

JleMOHCTpHUpYIOIUI PUBEPKEHHOCTh K POJHOW KYJIBTYpE, HUCTOPUYECKOM
namsITH Ha OCHOBe JI0OBM K PomuHe, polHOMY Hapony, Majod poOJuHE, JIP 5
IIPUHATHIO TPAJUIMOHHBIX [IEHHOCTEW MHOTIOHAIIMOHAJIBHOTO Hapoaa Poccun

3a0oTsmuiics O 3allUTe OKPYXKAIOIIeH Cpeapl, COOCTBEHHOW U UYKOM

N JIP 10
0€3011aCHOCTH, B TOM yuciie IH(PoBOi

[IposiBasitomnic  yBaK€HHE K OICTETUYECKMM IEHHOCTSIM, OOJaaromui

. JIP 11
OCHOBAaMH 5CTCTUYCCKOU KYJIbTYPhI

3.5 Copep:xkanue AUCHUIVIMHBI «MaTreMaTHKa» OPHMEHTHPOBAHO HAa MOATOTOBKY
o0yyammxcss K OCBOeHHI0 mnpodeccHoHANBHBIX Moayiaeii mo mpodeccun 23.01.09.
MamuHuCT JJ0KOMOTHBA M OBJIaJeHNI0 NpodeccuoHaIbHbIMU KomMneTeHuamu (I1K):

IIK 1.1. IIpoBepsATh B3aUMOAEUCTBUE y3J10B IOKOMOTHBA.

I1K 1.2. ITpon3BoauTh MOHTAX, Pa300pPKY, COETUHEHNE U PETYIUPOBKY YacTE€H pEMOHTHPYEMOTO
00BeKTa JIOKOMOTHBA

1K 2.3. Ocy1iecTBisTh KOHTPOJIb pabOThl YCTPOUCTB, Y3JI0B U arperatoB JIOKOMOTHBA.

4. O0beM y4eOHOM TMCHUILIMHBI M BHbI y4eOHOH padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 256
BT. U.:
- TEOPETUYECKHE 3aHATH 220
- IPaKTUYECKHUE 3aHATHS (€CIIH MPETYCMOTPEHO) He nmpenycmotpeno
- caMOCTOsTeNbHAs paboTa 14
IIpome:xxyTouHasi aTTecTamus (IK3aMeH) 22




5. Coepikanue QM CHUNITHHBI
Pazgean 1. Anreopa

Tema 1.1 Poisib 1 MECTO MaTEMATUKHU B COBPEMEHHOM MUPE.
Tema 1.2 CrerneHb ¢ HaTypaJIbHBIM TTOKa3aTesieM. ApupMeTHYeCKuii KOpeHb CTeNeHn n > 1 u
€ro CBOMCTBA
Tema 1.3 Crenens ¢ paloHaIbHBIM TOKA3aTEIEM U €€ CBOMCTBA
Tema 1.4 ITonsiTue 0 cTeneHu C JEHCTBUTENIBHBIM I10KA3aTEIEM.
Tema 1.5 ®ynkius. CroiictBa ¢pynkuuii O6padboTka 1 aHAINU3 MPOodHEeCCHOHATBLHOM
UH(POPMALIMHU C TOMOIIBIO (QYHKIIUN
Tema 1.6 CpoiicTBa ¢pyHkuuii. BzanumMao oOpaTHbie PyHKITUU.
Tema 1.7 Crenennas ¢pyHKIus, ee cBoiicTBa 1 rpaduk Mcrnonbp3oBanue ee B mpodeccHoHaNbHOM
JeSITebHOCTH
Tema 1.8 JIunelinble U panlMoOHaNbHbIE YpaBHEHUS. PellieHne cucreM ypaBHEHUH C IByMs
HEU3BECTHBIMHU (IIpOCTEHILINE TUIIBI)
Tema 1.9JIunelinble 1 panMOHaNIbHbIE HEPABEHCTBA. PellieHne cucTeM HEPaBEHCTB € OJIHOM
MepEMEHHOMN
Tema 1.10 Ksanpatusie ypaBHEHUs
Tema 1.11 KBagparasie HepaBeHCTBa
Tema 1.12 HppanuoHaibHbie ypaBHEHUS
Tema 1.13 Pemienue uppanroHaaIbHbIX HEPABEHCTB
Temal.14 Tloka3zatenbHasi GyHKIUS IPU OCBOCHUU TIPOdecUuu
Temal.15 [loka3aTenbHble ypaBHEHHUS
Tema 1.16 ITokazarensHbIC HEPABCHCTBA
Tema 1.17 Cucremsl noka3aTeiabHbIX YPaBHEHUN U HEPABEHCTB
Tema 1.18 Jlorapudm uncia ucronbp30BaHue ero B mpodeccuoHanbHOM 001acTu
Tema 1.19 OcHoBHOE TOTapUPMHUUECKOE TOKAESCTBO
Tema 1.20CgoiicTBa norapupmoB
Tema 1.21]{ecaTUYHBIN U HATYPATIBHBIN JOTapu(MBbI, YUCIIO €
Tema 1.22]1epexon Kk HOBOMY OCHOBAHUIO B Jiorapudme
Tema 1.23 Jlorapupmuueckas pyHKLHs, €€ CBOWCTBA U Ipad UK.
Tema 1.24Jlorapupmudeckiie ypaBHEHHUSL.
Tema 1.25JIorapudmMuyeckne HepaBeHCTBA
Tema 1.26Cuctemsl norapupMUIECKUX YPaBHEHHI U HEPABEHCTB
Tema 1.27Tpuronomerpus. Paguannas mepa yria
Tema 1.28Tpuronomerpudeckne QyHKIIUH IPOU3BOIBHOTO YIIIa, YHACIIA
Tema 1.290cHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA
Tema 1.30 ®opmynsl npuBEACHUS
Tema 1.31DopMyibl CIOKEHUS U BHIYUTAHUS
Tema 1.32Tpuronomerpudeckre GyHKIIMU TBOWMHOTO yTia U MOJIOBUHHOTO yTiia
Tema 1.33Dopmynsl npousBeaeHus. PopMyssl CyMMBbI U pa3HOCTH
Tema 1.34 Apkkocunyc uucina. Pemenus ypaBHeHus COS x = a
Tema 1.35 Apkcunyc uncna. Perenus ypaBHeHuii Sin x = a.
Tema 1.36 ApkraHreHc, apKKOTaHTeHC uncia. Pemenns ypaBaeHus tgx= a, ctgx=a
Tema 1.37IIpocreiiine TPUrOHOMETPUUECKHE YPABHEHUS
Tema 1.38-1.39Tpuronomerprueckue ypaBHEHUS
Tema 1.40IIpocreiimne TpPUroHOMETPUUYECKHE HEPABEHCTBA
Tema 1.41Tpuronomerpudeckue GyHKIUH Y=SINX, Y= COSXUIsS ONMUCAHUS TPOILIECCOB B

npodeccCuoHaNbHOM 00IacTH.

Tema 1.42Tpuronomerpuueckue GyHkuu y=tgx, y=ctgx. [IpeobpazoBanus rpapuxos
TPUTOHOMETPHUYECKUX (YHKIIUH



Pa3nea 2 Hayana maTeMaTH4eCcKOro aHAJIH3A
Tema 2.1 [Ipeaen nocnenoBarebHOCTU. TeopemMsbl 0 peaeaax
Tema 2.2 Ilpenen ¢pynkuuu. HenpepsIBHOCTh GYHKINU
Tema 2.3[1pousBoanas ¢pynkuun. [IponsBoaHas crerneHHON GyHKIIHH
Tema 2.411paBuna mudpepeHupoBaHus
Tema 2.5Pemenue npodeccnoHabHBIX 3a7a4 ¢ TOMOIIbIO IPOM3BOAHBIX OCHOBHBIX
AIIEMEHTAPHBIX (HYHKIIUN
Tema 2.6IIpon3BogHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIIAN
Tema2.7 [IpousBoanas oOpaTHON HYHKIUU
Tema 2.8 IlpousBoaHas CIOXHOU QPYHKITUN
Tema 2.9 'eomeTpruecKuil CMBICI MPOU3BOAHOM. Y paBHEHHNE KacaTeNbHON K TpadyuKy (yHKIHH
Tema 2.10IIpomexxyTkr Bo3pacTaHus U yObIBaHUS (YHKIIUH
Tema2.11 DxcTpeMyMbl GyHKITUN

Tema 2.12 Bropas npousBoaHas. BemmykinocTs rpaduka GpyHKIun

Tema 2.13[IpumeHeHne TPOU3BOIHON K UCCIIEOBAaHUIO (PYHKITUH M TTOCTPOCHUIO I'PpaUKOB
Tema 2.14Haunbosbiiee ¥ HAMMEHbIIIEE 3HAYCHNUE (DYHKITMH HA OTPE3KE
Tema 2.15 Pemenue 3a1a4 Ha MAKCUMYM U MUHUMYM JUTSI OTTUCAHHSI IPOIIECCOB B

npodeccuoHanbHOM 00JaCcTH

Tema 2.1711lepBooOpa3Hasi 1 HEONPEACICHHBIM HHTETPAJ.

Tema 2.17 Meron HenocpeACTBEHHOIO MHTETPUPOBAHMUS

Tema 2.181HTCerpHpOBaHUE METOIOM 3aMEHBI ITIEPEMEHHOM

Tema 2.19-2.200npeneneHublii uHTErpai. MeTobl HHTETPUPOBAHUS B OINPEICICHHOM
UHTETpale

Tema 2.21KpuBonuHeiiHas Tpanenus 1 ee miouaib

Tema 2.22-2.23[IpakTueckoe MpUMEHEHUE OMPEIeICHHOI0 HHTEeTpaia sl HaX0XKICHUs
TUIOINAACH TUIOCKUX UTYP

Tema 2.24 TIpumepsl NpuMeHEHUs! HHTETPAJIOB B (U3UKE U T€OMETPUH B IIpodeccuu

Pa3znen 3 DiieMeHTHI TeOpPUH BEPOATHOCTEH M CTATHCTUKH
Tema 3.1 DnemeHTb KOMOMHATOPUKHUB OCBOCHHUH MTPO(ecCHOHAIBbHOM cepsl
Tema 3.20nemenTsl Teopuu BeposTHOcTell. COObITHSA, BHJIBI COOBITHI, ONEepaluy HaJ
COOBITUSIMH OKPYKAIOLIET0 MUpa
Tema 3.3BeposTHOCTH cOObITHA. TeopeMbl CIIOKEHUS U YMHOKEHHS BEpOSATHOCTEH B
MpOoQeCCHOHANIBHBIX 3a7]a4ax
Tema 3.4 DneMeHTBI CTATUCTUKH B rpauKax 1 AUarpaMMmax Ha MpakTHKeE.

Paznen 4 I'eomerpus

Tema 4.1BexTopsl B IpOCTpaHCTBE
Tema 4.2KoopauHaTsl 1 BEKTOPBIB MPOPECCUOHANBHOMN A€ATEIbHOCTU
Tema 4.3. YpaBHeHUs chepbl U TUIOCKOCTH.
Tema 4.4.Crepeomerpust. [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBEU NMPOPECCHOHATBHON
JESATEIBHOCTH
Tema 4.5 [TapamieabHOCTHIPSAMBIX, MAPAIETBHOCTHIPSIMON U INIOCKOCTH
Tema 4.6B3anmHoe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE. YTOJ MEXIY MPSMBIMH B
MIPOCTPAHCTBE.
Tema 4.6 [TapamuienbHOCTD MIOCKOCTEN.
Tema 4.7IlapainenbHOCTh M NEPIIEHIUKYIIPHOCTD NPSIMOU U IIJIOCKOCTH, TPU3HAKH U CBOMCTBA.
Tema 4.8]lepneHIUKYISAPHOCTD NPSAMBIX B IPOCTPAHCTBE. [lepneHaAuKyIspHOCTD NPSIMON U
IJIOCKOCTH
Tema 4.9 lepneHuKynsp U HaKJIOHHAs K IVIOCKOCTH.
Tema 4.10Teopema 0 Tpex neprneHIUKYIISIpax
Tema 4.11 /IByXrpaHHbIil yron
Tema 4.12 IleprieHIUKYIAPHOCTD INIOCKOCTEN



Tema 4.13 MHOrOrpaHHUKH

Tema 4.14 Tlpuzma.

Tema 4.15. [Tapamnenenunesn. Kyo B ocBoeHHH npodeccun

Tema 4.161Litommaap TOBEPXHOCTH MPHU3MBI, IPSIMOYTOJIBHOTO Mapajuiesienuiena, Kyoa
Tema 4.1700beM pu3MBbl, IPSMOYTOIBHOTO HapaJljieNenunea, Kydoa B mpopeccnoHaIbHON
obrnactu

Tema 4.18 Iupamua.

Tema 4.19Ycedyennas nupamua.

Tema 4.2011i1o1ma s TOBEpXHOCTH MUPAMUbI, YCEUEHHON MMpaMUIbI

Tema 4.21006beM nupaMuIbt

Tema 4.22Tena u noBepxHocTH Bpaiienus. Lununap

Tema 4.2311io1maas TOBEpXHOCTH IIMHAPA B TPO(HECCHOHATBHBIX 3a7auax

Tema 4.24 O0beM HMIMHAPAB IPAKTUUYECKUX 3a7auax

Tema 4.25Konyc. YcedeHHBIN KOHYC

Tema 4.26 [lnomaasnOBEepXHOCTH KOHYCA, YCEUEHHOT'O KOHYCaB MPO(hecCHOHAIbHOM 001acTH
Tema 4.27006beM KOHYCaA B MPAKTHYECKUX pacdyeTax

Tema 4.28111ap u chepa. [Tnomane cheps

Tema 4.29-4.30 O0nem mapa u ero yacten



