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1. OBIIAA XAPAKTEPUCTUKA ITPOT'PAMMBI ITPE/IMETA
OVYIIL.04 MATEMATHUKA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas mporpamma mpeamera OVYIL.04 Maremartuka obmero obpazoBanust Ne 413 ¢
yaeroM TpeboBanuit DPI'OC CIIO mo mnpodeccum 23.01.17 Macrtep 1o peMOHTY H
00CITyKMBAaHUIO aBTOMOOWIICH.

1.2. MecTo npeaMeTa B CTPYKTYpe oOpa3oBarteiibHoii nporpammsel CIIO:

PaGouas nporpamMma npeaMera OVIIL.04 MaremaTtuka OTHOCHUTCS K
o01eo0pa3oBaTeIbHOMY  Y4eOHOMY LHUKIYy  00pa3oBaTelIbHOH  NIPOTpaMMbl  CPEIHErO
npoecCHOHANLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C TOIy4YECHUEM
cpennero oOmiero oopazoanus ¢ yderom tpedoBanuit ®I'OC CIIO nmo mpodeccun 23.01.17
Macrep 1o peMOHTY ¥ 00CTYKHBaHUIO aBTOMOOMIIEH.

1.3. Pe3yibTaThl OCBOEHHS MPeEAMETA:

OcBoenue conepxkanus npenmera OYI1.04 MaremaTnka oOecrieunBaeT JOCTHKCHHE
00y4aroIUMUCS CICITYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

JIP 7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHUKAMH, JETbMH MJAJIIET0 BO3pacCTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-MCCIIEeI0BATEIbCKOM,
MPOEKTHOMN U IPYTUX BUAAX ACSITEIBbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHHUE W TOBEJCHHWE HAa OCHOBE YCBOCHHMS OOIICUETIOBEYECKUX
IIEHHOCTEM;

JIP 9) roTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MTPO(hecCHOHATLHOM U OOMIECTBEHHON JACSITEITLHOCTH;

MeTal'[peIlMeTHbIX: (peFYJIHTI/IBHBIe, IIO3HABAaTCJIbHEBIC, KOMMYHI/IKaTI/IBHBIC)

MP1) ymeHue caMOCTOSITENIBHO OMNPEACNATh MU JNEATeIbHOCTH U COCTaBJISAThH ILIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO  OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITeNIbHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTUKEHUSI OCTABJICHHBIX Lenen
U peasin3alluy MJIaHOB JEATeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETUU B PA3JIMUHBIX CUTYAIUX;

MP 3) BiageHue HaBbIKaMU MO3HABATEIbHOM, y4EeOHO-UCCIEA0BATEIBCKON U IPOEKTHOM
NEeSITeIbHOCTH, HaBBIKAMU  pa3pelleHus Mpo0yieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3a/a4, IPUMEHEHUIO Pa3IN4HbIX
METOJI0B ITO3HAHNUS;

MP 9) BnasgeHue HaBbIKAaMU NO3HABATENIbHON peeKCUU KaK OCO3HAHMS COBEPILAEMBIX
JENCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 33/1a4 U CPE/ICTB UX JIOCTHIKEHUSI.

OO0yyaromuiic Hay4YuTcs (peryJIATHBHbIC YHHBEPCAJIbHbIC Y4eOHbIe el CTBHUS):

YV Pl - caMOCTOATENBHO ONpPEAENATh L€, 33aBaTh MMAPAMETPhl U KPUTEPHUH, IO
KOTOPBIM MOXKHO OIIPENEIINUTD, YTO LEIb JOCTUTHYTA,

VV]I P2 - oneHuBaTh BO3MOXXHBIE ITOCIICICTBHUS JOCTHIXKCHHUS IOCTABICHHON €N B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HU OKpYXKAIOIIMX JIIOJIel, OCHOBBIBasCh Ha
COO0OpaXEHUSIX STUKU U MOpaJIu;

YV P3 - craButb U (opMyaHpoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;



VYVJI P4 - oueHuBarh pecypchl, B TOM UHUCJIE BpPEMS U Jpyrue HEMaTepHaJIbHbIE
pecypchl, HEOOXOIUMBIE JUIsl JOCTUKEHUS MIOCTABICHHOM LIENH;

YV PS5 - BeiOuparh NyTh AOCTHXKEHUS €M, IUIAHUPOBATh PEILIEHUE IOCTaBJIECHHBIX
3aJa4, ONTUMU3UPYs MATEPUAIIBHBIE U HEMATEpUaIbHBIC 3aTPATHI;

YV P6 - opranu3oBbiBaTh 3(PPEKTHBHBII MOUCK PECYpPCOB, HEOOXOMUMBIX ISt
JIOCTHKEHUS TIOCTaBICHHOM 1IEIIN;

YV P7 - conocraBisaTh IOJYYEHHBIA pE3ylbTaT ACSATEIBHOCTH C IOCTaBICHHOM
3apaHee LETbIO.

OO0yuaromuiicss HayunTcs (IO3HABaTeJbHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBHA):

YV]I II1 - uckath ¥ HaXOAUTh OOOOIIEHHBIC CIOCOOBI pElICHUs 3a/1ad, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBIA IMOWCK W CTaBUTh HAa €r0 OCHOBE HOBHIC
(yueOHBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

YV TI3 - wucnonb3oBaTh pas3jidyHbIE MOJEIbHO-CXEMATUUECKUE CpPEJICTBA JJIf
MPEJCTaBIICHUS CYIIECTBEHHBIX CBSI3€H M OTHOLICHMH, a TaKKe MPOTUBOPEUYUIA, BBISIBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

YV II5 - BBIXOAUTH 32 paMKU y4eOHOTO MpeIMeTa U OCYIIECTBIIATH LeJIeHAIpaBIeHHbIN
MOMCK BO3MOXKHOCTEH JJIs1 HTUPOKOTO MEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBHUS;

YV 117 - MeHATh U yAepKUBATh Pa3HbIE MO3UIMU B IO3HABATEIILHOM JAESITEIBHOCTHU.

IIpeaMeTHBIX:

1) chopMHPOBaHHOCTH MPECTABICHUI O MATEMATHKE KaK YaCTH MUPOBOU KYJIBTYPBI U O
MECTEC MAaTECMAaTUKHU B COBpeMeHHOfI ouBUIW3alluu, O cnoc06ax OIIMCaHUA HA MAaTEMAaTH4YCCKOM
SI3BIKE SIBJICHUH pealbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEACTABICHUN O MaTEMATUYECKHUX MOHITUAX KaK O BaKHEHININX
MaTeMaTHYECKUX MOJICIISX, MIO3BOJISIONIMX OMKMCHIBATh M U3y4aTh Pa3HbIC MPOIECCHl U SBICHUS;
IMOHUMAaHHEC BO3MOKHOCTU aKCMOMATUYCCKOT'O ITOCTPOCHUSA MATEMATUYCCKUX TGOPI/Iﬁ;

3) BIajiecHUEe METOJaMHU JIOKA3aTEeJIbCTB U AITOPUTMOB PEIICHUS; YMEHHE X MPUMCHSTH,
MMPOBOAUTDL AOKA3aTCIbHBIC PACCYKACHUA B XO0AC PCUICHUA 3a1a4;

4) BiageHWE CTAaHIAPTHBIMU TPUEMAMHU PEUICHUS PALMOHAIBHBIX U HPPAIMOHAIBHBIX,
MOKAa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCETPHUYCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, HUX CHUCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JIsl TOMCKA MyTH PEIICHUS U
WJUTFOCTPALIMY PELICHUs] YPABHEHUN U HEPABEHCTB;

5) chOopMUPOBAHHOCTh MPEACTABICHUH OO0 OCHOBHBIX MOHSTHUSAX, HJEAX M METOAax
MaTeMaTHYECKOTO aHAIIN3a;

6) BiIaJleHUE OCHOBHBIMU MOHSATUSAMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PAclO3HABATh Ha YEpTEKaX,
MOJIETISIX M B PEaTbHOM MHpE TeoMeTpuuyecKkue (PUTyphl; MPUMEHEHHE H3YUYEHHBIX CBOMNCTB
reoMerpuueckux Guryp u GHopMys JUIS pPEIMICHUS TEOMETPHUYECKHX 3aJad M 3amad ¢
MPAKTUYECKUM COJICPKAHUEM;

7) chOpMHPOBAHHOCTh TPEJICTABICHUM O TPOIECCaX ¢ SBJICHUSIX, HMEIOIINX
BEPOATHOCTHBI XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpE, 00
OCHOBHBIX TOHATHUSAX 3JEMEHTApHOW TEOPHUHM BEPOSITHOCTEM; YMEHHHW HAXOAWTh U OLICHUBATh
BEPOATHOCTH HACTYIIJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYallUsX M OCHOBHBIE
XapaKTEPHUCTHUKU CHy‘I&ﬁHBIX BCJIIMYHH,

8) BnaseHWe HaBBIKAMU WCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IPHU
pEIIeHUH 33]1aY;

9) cdopMupOBaHHOCTH TPEACTABICHUH O HEOOXOAMMOCTH JOKa3aTelbCTB TpHU
000OCHOBaHMHM MAaTEeMaTHUECKUX YTBEPXKIEHUH M pOJIM AaKCMOMATUKH B TPOBEIECHUU
JEAYKTUBHBIX PaCCYXICHUIA;



10) chopMupoBaHHOCTH NOHATHMHOrO ammapara [0 OCHOBHBIM pasfeliaM Kypca
MaTEeMaTHKH; 3HAaHUH OCHOBHBIX T€OpeM, (POPMYJI M YMEHUS UX IPUMEHATh; YMEHUS 10Ka3bIBaTh
TEOpPEeMbI U HaXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PEICHHUS 3a/1ay;

11) chopmMHpOBaHHOCTE YMEHMH MOJEIUPOBATh pEaJbHbIE CHUTYallUH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, HUHTEPIIPETUPOBATH [IOJIyUEHHBIH PE3yJIbTaT;

12) chopMupoBaHHOCTh MNpEACTaBIEHUH OO0 OCHOBHBIX IOHSTHUSAX MaTeMaTUYeCKOIro
aHamM3a M MX CBOWCTBaX, BIIAJCHHE YMEHHEM XapaKTepH30BaTh IOBEICHHUE (YHKIUH,
UCIIOJIb30BaHUE MOJIyYEHHBIX 3HAaHUH JUI ONUCAHMSI U aHAJIN3a pealIbHBIX 3aBUCUMOCTEH;

13) BnajeHue yMEHUAMHU COCTABJIEHUSI BEPOSITHOCTHBIX MOJENIEH 0 YCIOBMIO 3a7aud U
BBIUUCIICHUSI BEPOSATHOCTH HACTYIUICHHsI COOBITMH, B TOM 4YHCIE C NpUMEHEeHueM (opmyi
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEAOBAaHUS CIy4yalHBIX
BEJIMYMH 110 UX PacIpeIesICHUIO;

14) nyis cnensix v C1a0OBUAAIINX 00YyYAIOIIMXCS:

. OBJIa/ICHUE IIPAaBUJIAMU 3alIUCU MaTeMaTHYECKUX (GOPMYII U CIIELUAIbHBIX 3HAKOB
penbedHO-ToYeuHOM cucTeMbl 0603HaueHwm JI. Bpaiins;

. OBJIQICHUE TAKTWJIBHO-OCA3aTEJIbHBIM CIIOCOOOM OO0CHIe0BaHMUsI M BOCHPUSATHUS
penbedHBIX M300paKEHUH NPEIMETOB, KOHTYPHBIX HM300paXKEHUIH T€OMETPUYECKUX (GUTyp U
ApYToe;

. HaJIMNYUE€ YMEHHMSI BBIIOJIHATh FT€OMETPUUECKHUE TIOCTPOEHUS C IOMOIIbIO LIUPKYJIs
U JIMHEHKW, 4YMuTaTh penbedHble Trpaduku 3JIeMEeHTapHbIX (YHKIMH Ha KOOpAMHATHOM
IUIOCKOCTH, TPUMEHSTh CIELUaJIbHbIE MPUCIOCOONEHUS JUIsl  pelbeHOro  YepyeHHs
("Opadrcmen", "lIkompHHUK");

. OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM IPOTPaMMbl HEBU3YaJbHOTO JOCTyINa K
UHpOPMALMU Ha 3KpaHe MEePCOHAIBHOIO KOMIIBIOTEpA, YMEHHME HCIOJIb30BaTh NEPCOHAJIbHBIC
TU(DIOTEXHUUECKUE CpeACTBAa HH(OPMALMOHHO-KOMMYHHKAIIMOHHOIO JIOCTyNa  CJIEHbIMU
00y4JaroIMuUCs;

15) mis oOyyaromumxcst ¢ HapyIIeHUSIMU OITOPHO-IABUTaTEILHOTO amlapara:

. OBJIQ/ICHUE CIIEUUAIBHBIMU KOMIIBIOTEPHBIMH CPEJICTBAMM IPEJCTABICHUS U
aHaJIM3a JAHHBIX M YMEHHUE HCIIOJIb30BaTh II€PCOHAIbHBIE CPEICTBA JOCTyHNa C Y4ETOM
JIBUTATEINIbHBIX, PEUEIBUraTEIbHBIX U CEHCOPHBIX HapYyILICHHIA;

. HaJIMYue YMEHUS UCIOJIb30BaTh NEPCOHANIbHBIE CPEACTBA JOCTYIIA.

OcBoenue conepkanus nmpeamera OYI1.04 MaremaTnka o0ecreunBaeT JOCTHKEHHE
00yJaronMMucs CIeAYIOIINX PE3yIbTaTOB peaTnu3aliy MPOTPaMMbl BOCTTUTAHUS:

JIP 4. IlposBnsommii 1 1EMOHCTPUPYIOIMH YBa)KEHUE K JIOASAM TpyJa, OCO3HAIOIINI
LIEHHOCTh COOCTBEHHOTO TpyAa. Ctpemsmuiics Kk GOpMHUPOBAHHIO B CETEBOW Ccpe/ie TMYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.

JIP 5. Oco3Haronuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH 4YEJIOBEKA; YBaKAIOIIHUI
COOCTBEHHYIO M YYXKYI0 YHHKQJIBbHOCTh B Pa3JIMYHBIX CUTYaIMsX, BO BceX (GopMax W BHUAAX
JIEATEIbHOCTH.



2. CTPYKTYPA U COAEPKXAHME NNPEJIMETA
OVYIL.04 MATEMATHUKA.

2.1. O0beM npeamera, BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl Oo0bem yacos
MaxkcumajibHasi ydyeOHasi HATPY3Ka 354
Oos3aTeabHas yuedHasi HATPy3Ka 354

B TOM YHCJIC:

TeopeTHIecKoe 00ydeHNe 174

MPaKTUICCKHUE 3aHATHS 168

ITpome:kyTouHast aTTecTalus MPOBOAUTCS B hopme IK3amena




2.2. Temamuueckuii nnaun u cooepycanue npeomema OYII.04 Mamemamuxa

Haumenosanue Cooepiicanue yueonozo mamepuana u popmol op2anu3ayuu 0essmeabHoOCmu Oovem uacos yyvia Koo JIP
pazoenos u mem obyuarwuxca peanuzayuu
npozpammol
6oCcnuUmMaHu
1 2 3 4 5
| 1 xype
Cooepircanue yuedonozo mamepuana Ypogenw
oceoenusn
BBenenue
1. MaremaTnKa B HayKe, TEXHHUKE, SKOHOMHKE, HH)OPMAIIIOHHBIX TEXHOJIOTHAX H 2(2) JIP 8, YV P2 JIP 4
MIPaKTHYECKOH AesTenpbHOCTH. Llenn u 3anaun n3ydeHus: MaTeMaTuKH B 1
YUPEKICHUSIX CPETHET0 MPO(ECCHOHATFHOTO 00pa30BaHHsL.
Pa3zBurue nonaTH 0 10
YHciIe.
Tema 1. Cooepircanue yueonozo mamepuana Yposenw 10
Pa3BuTHe noHsiTus 0 0C60€eHUA
quciie 1.1 Lenble u panpioHanbHble yncia. JleiicTBUTENbHBIC YUCTA. 1,2 2(4) YV PI
1.2 TIpubnuxeHHbIe BHIYUCICHHUS. 1,2 2(6) YVAPI YYIP2
IIpakTuyeckoe 3anaTue 1.
[TpubamKeHHbIE BEIYUCICHHS C TIOMOIIBIO ITPAaBHUII TOJIcUeTa Iu(p Ha MpUMepe 23 2(8) JIP7, JIPS, MP3, JIP 5
’ YV P5
1.3 KommniekcHbie uucia. [Tonstue MEHUMON equHuUIbL. AsreOpandeckas popma 19 2(10) YV PI
3aNUCU KOMILIEKCHOTO uncia. JleiicTBrue HajJl KOMIJIEKCHBIMH YHCJIAMHU. '
IIpakTHyeckoe 3aHATHE 2.
JlelicTBuUs HaJl KOMIUIEKCHBIMU YMCIIAMU, 33JIaHHBIMU B ajireOpanyueckoil Gpopme. 2,3 2(12) MP3
OcHOBBI 24
TPUTOHOMETPHH.
Tema 2. Cooepircanue yueonozo mamepuana Ypogenw 10
IIpeoGpazoBanue 0C60CHUA
TpUroHoMerpuieckux | 2.1. Onpenenenue paaraHHON MepHI yIia, CHHyca, KOCHHYCa, TAHTeHCa U KOTaHT'eHca YV PI
BBIpAKeHU T quca. 1,2 2(14)
2.2. OCHOBHBIE TPUTOHOMETPUUYECKUX TOXKJECTB. 1,2 2(16)




2.3. 3anuck GopmyIt cuHyca, KOCHHYCa ¥ TAaHI'€HCAa CYMMBI M Pa3HOCTH JIBYX YIJIOB

. . 1,2 2(18)
CuHYyC 1 KOCHHYC IBOWHOTO yria; (OopMyJl MOJOBUHHOTO yIIa.
IIpakTHyeckoe 3aHsITHE 3.
Brrunciene 3HaueHNH TPUTOHOMETPUYECKHUX (DYHKIIUH MP3
OrmpesienieHne 3HaKa TPUTOHOMETPHUECKOTO BBHIPAXKEHHUS 2,3 2(20)
OcCHOBHBIE QOPMYIBI TPUTOHOMETPHH.
IpakTuyeckoe 3aHaTHE 4.
Ipeobpa3zoBaHne TPUTOHOMETPHIECKHUX BRIPAKCHHIA. 2,3 2(22) MP3
Tema 3. Cooepicanue yuedbnozo mamepuana Ypogenw 6
Tpuronomerpuyeckue 0ceoenus
byHkumun. 3.1.TpuroHomerpruieckre QyHKIUHN, UX CBOWCTBA U TPAPUKH; IEPUOINTHOCTD, 12 2(24) YyaPI
OCHOBHOH NEPHOJ. '
3.2.Ilpeobpa3zoBanns rpadKOB: CHMMETPHUS OTHOCHUTEIBHO OCeil KOOpAWHAT U
CHMMETpPHS OTHOCHTEIIFHO Hadaja KOOPAWHAT, CHMMETPHS OTHOCUTEIHHO TPSIMOH Y = 1,2 2(26)
X, pacTshKEHHE M C)KaTHE BJIOJIb OCEH KOOPJIMHAT.
IIpakTHyeckoe 3aHsITHE 5.
HccnenoBaHue CBOMCTB TPUTOHOMETPUYECKUX (DyHKINMI. 23 2(28) MP3
[TpeoOpa3oBanus rpa)MKOB TPUTOHOMETPHYECKUX (QYHKIMI '
Tema 4. Cooepircanue yueonozo mamepuana Ypogenw 8
Tpuronomerpuyeckue 0C60€eHUA
YPaBHeHUs H 4.1.0npeneneHne apkCuHyca, apKKOCHHYCa, apKTaHTeHca YUCia. 1,2 2(30) YV Pl
HepaBeHCTBA 4.2. PemeHne npocTeHIINX TPUTOHOMETPHUYECKHUX ypaBHEeHUH. Penienue 12 2(32) MP9
TPUTOHOMETPHUYECKUX YPaBHEHHUH ¢ IIOMOIIBIO TPeoOpa3oBaHuil. '
IIpakTHyeckoe 3aHsiTHE 6.
Perrenne TpUroHOMETPUYIECKUX YPaBHEHHUH C ITOMOIIBIO IIPeoOpa3oBaHuil 23 2(34) MP3
IIpakTHyeckoe 3ansiTue 7. 2,3 2(36) MP3, MP9
PelieHre TpUrOHOMETPUYECKUX HEPABEHCTB.
KopHu, crenenu,
Jorapumsl.
IMoka3aTenbHas u 30
JorapupmMuyeckasi
pyHkumn.
Tema 5. Kopensb n-oii Cooepircanue yueonozo mamepuana Yposenw 10
CTemneHH. 0c60enUA
5.1. Omnpeznenenrie KOpHS N-OH CTETIEHH U €r0 CBOMCTB. 12 2(38) Yy PI
Brlunicienne KOpHs HaTypaJbHOM CTENEHHU U3 YHCIIA. ’
5.2. MppauroHanbHble ypaBHEHMsI U HEPABEHCTBA. 1,2 2 (40) YV PI, YY) P6

IIpakTHyeckoe 3ansiTHE 8.




[TpeoOpa3oBaHKe UPpaLMOHAIBHBIX BHIPAKEHHH. 2 2(42) MP3
HaxoxeHne 001acTH IOIyCTUMBIX 3HaYEHHH BhIP@KEHHUH, COJIepKaIIUX PaJAuKaIIbL.
IIpakTHueckoe 3ansiTue 9.
Pemenue npocreiyux uppaluoHalbHbIX YPABHEHUMN. 2 2(44) MP3, MP9
HpakTuyeckoe 3anaTue 10.
Pemnene MpocTeHIIX HEPABEHCTB C PaJUKaIaMH. 2 2(46) MP3, MP9
Tema 6. CTeneHsn ¢ Cooepocanue yuedbnozo mamepuana Yposens 12
AeCTBUTEILHBIM 0ceoenu
nmoKa3areJieM. 6.1. O600mIeHNe TIOHATHS O TTOKa3areie cTerneHu. [IpeoOpa3oBaHUe CTEIIEHHBIX 12 2(48) YyaPI
IHokazarenbHast BBIPAJKEHUI, HCII0JIb3Ysl CBOMCTBA CTENIEHU '
byHnxuusi. 6.2. CrenenHble (hyHKIUH, UX CBOWCTBA U rpaduku. [TokasarensHas QyHKIHA, ce 19 2(50) yyvans, yyvag iz
CBOICTBA U TpaduK. '
[pakTuyeckoe 3anaTue 11.
[IpocTelimue noKa3aTeNbHBIC YPaBHEHHUS. 1,2 2(52) vz
I[pakTuyeckoe 3anaTHe 12.
[IpocTeiimue moKka3aTeNbHBIC HEPABCHCTBA. 1,2 2(54) vz
I[pakTuyeckoe 3anaTHe 13.
[IpeobpazoBaHue BEIpaKCHUI, COEPKAIIINX CTCIICHH. MPI1, MP3
CreneHHBIC (DYHKIINHU, UX CBOWCTBA U IpaUKH. 2,3 2(56)
ITokazaTtenpHas QyHKUUs, ee CBOWCTBA U rpaduk.
IIpakTHyeckoe 3ansaTHe 14.
Pemenune npocreiyx noka3aTesIbHbIX YPaBHEHUM. 23 2(58) MP3, MP9
Pemenne npocreimx NoKa3aTeJIbHbIX HEPABEHCTB. '
Tema 7. Cooepircanue yueonozo mamepuana Ypogenw 8
Jlorapudgm u ero 0C8OCHUA
cBoOiicTBA. 7.1. Omnpenenenue norapudma, IeCITAYHOTO U HATYpaJIbHOT O Jorapudma. 3anuch 12 2(60) YV Pl YV P7
Jlorapupmuyeckasi OCHOBHOT0 Jiorapu(dmMuueckoro toxectsa. [lepexo; K HOBOMY OCHOBaHHIO. ’
byHKUHA. 7.2. Peuienuie npocTerInux JiorapupMUUeCKUX ypaBHEHHH. 1,2 2(62) MP9, YV]I P4
IIpakTHyeckoe 3ansaTHE 15.
Pemrenne npocteiimx JorapuMHUUECKUX HEPaBEHCTB. 1,2 2(64) MP9, YV]I P4
IIpakTuyeckoe 3ansiTHe 16.
IIpeoOpa3oBanue JOrapUPMHUCCKUX BBIPAKCHHIA. MPI, MP3
Jlorapudmudeckas Gpynkuus. Pemenne npocreimux gorapupMUIecKux ypaBHEHUH 2 2(66)
1 HEPABEHCTB.
IIpsMbIe U MIOCKOCTH 14
B IMPOCTPAHCTBe.
Tema 8. Cooepircanue yueonozo mamepuana Yposens 8
IMapajjeabHOCTh B 0ce0enUsA




NPOCTPAHCTBE 8.1. Uzyuenwne akcuom crepeomerpun. CIIeCTBHS U3 aKCHOM. YV PI
B3anMHoe pacrnosoxeHue IByX IpsAMBIX B IpocTpaHcTBe. OnpeeneHue 1,2 2(68)
MapauIeNIbHBIX U MEPICHANKYIISIPHBIX NpsMbIX. [Ipu3HaKy mapauienbHOCTH.
8.2. Ompenenenne W NMPU3HAKY NMAPATUICIEHOCTH TIPSIMOH M TUIOCKOCTH 1,2 2(70) YviP7
8.3. OmpeienieHre M IPH3HAKH TMAPAIIIEIEHOCTH TUIOCKOCTEH. 1,2 2(72) YV P7
IpakTuyeckoe 3anaTue 17.
B3aumHoe pacnonoxeHue NpsiMbIX, IPSIMOHN U IIJIOCKOCTH. 23 2(74) MP3, YV]] P4
B3aumHoe pacnonoxeHue IoCKoCTeN. '
Tema 9. Cooepcanue yuebnozo mamepuana Yposens
IlepneHAMKYISIPHOCTH oceoeHus 6
B IIPOCTPAHCTBeE.
9.1. Onpenenenne NpsMOH, IEPIIEHANKYIIPHOH mTockocT. OmpeneneHue 1,2 2(76) \AZ/P |
MIEpICHANKYIISIpA M HAKJIOHHOM. TeopeMbl 0 Tpex meprneHIuKyIsIpax
9.2. OnpenencHre 1 MOCTPOCHHE YTJIa MEKAY IPSMOU U ITIOCKOCTEIO, IBYTPAHHOTO 1,2 2(78) MP9
yrina. M300paxeHne NpoCTPaHCTBEHHBIX (QUTYD.
IIpakTHueckoe 3ansiTHe 18.
Pewmenue 3ana4 no teme «lleprneHuKkyIsip 1 HaKJIOHHASI, MP3, MP9
[pu3HaK MepIeHIUKYIAPHOCTH 2-X MIIOCKOCTEH. 2,3 2(80) YviaIs
H300pakeHne MpoCTpaHCTBEHHBIX QUTYD.
Koopaunatsl u 12
BEKTOP.
Tema 10. Cooepircanue yueonozo mamepuana Yposenw 6
Bekropsl B oceoenus
NMPOCTPaHCTBE 10.1. Omnpenesnenue BeKTopa, MOJyJisi BeKTopa. PaBeHCTBO BekTOpoB. ClioeHHe 1,2 2(82) YV PI
BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YKci0. Pa3nojkeHne BEKTOpa 10 HAaIIPaBICHUSM.
10.2. OmpeneneHue yriia MeXAy IByMs BekTopamiu. [Ipoekius BekTopa Ha OCh. 1,2 2(84) Yyvais
Brruncienne KoopAuHAT BEKTOPA, CKAISPHOTO TIPOU3BEICHNE BEKTOPOB
I[pakruyeckoe 3ansaTue 19.
[HeiictBus Hax Bekropamu. HaxoxneHue yria Mexay BEKTOpaMH. 23 2(86) JIPS, MP1, MP3
Hcnonp30BaHne BEKTOPOB MIPH PELICHUH MAaTEMaTHYECKUX U MPUKIAIHBIX 3a]a4 ' Yvip2
Tema 11. Cooepircanue yuedonozo mamepuana Yposenw 6
IIpsimoyroabHas oceoenus
cucreMa koopauHat B | 11.1. BeaeHue npsiMOyroidpHOH (IEKapTOBO) CHCTEMBI KOOPIUHAT B POCTPAHCTBE. 12 2(88) YV Pl
NPOCTPAHCTBeE. Pazno)xeHne BEeKTOpa M0 KOOPAWHATHBIM BEKTOPaM ’
11.2. Vcnonp30BaHUE KOOPAWHAT MPH PEIICHAN MaTEMAaTUICCKUX W MPUKIIATHBIX JIPS, MP1, MP9,
1,2 2(90)
3aj1ad. Yy P2
IIpakTuueckoe 3ansiTue 20.
Koopnunate! BekTopa. JlnmuHa BexTopa. JleficTBust Hax Bektopamu. CKaJIIpHOE 23 2(92) MP3, YV][ P7

mpou3BeieHne BeKTopoB. CocTaBlieHNE ypaBHEHHH c(epsl, IIIOCKOCTH, MPSIMOH.
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I'eomeTrpuyeckue

38
TeJia.
Tema 12. Cooepircanue yueonozo mamepuana Ypogenw 18
MHOrorpaHHHKH. 0ceoenus
12.1. Bepmunsl, pedpa, TpaHr MHOTOTpaHHUKa. Pa3BepTka. MHOTOTpaHHEIEC YTIIHL. 12 2(94) \AZ/p |
Brimykisie MHOTOrpanHUKH. Teopema Ditnepa. '
12.2. Tlpusma, ee ocHOBaHKE, OOKOBBIE peOpa, BEICOTA, OOKOBAs IIOBEPXHOCTb. 1,2 2(96) \NAZ/ 4
[psimast m HakmoHHas npu3Ma. [paBmnpHas npusma. [lapamnenenumen. Kyo.
12.3. llupamuna, ee ocHOBaHNE, OOKOBBIEC pedpa, BEICOTa, OOKOBAsI TOBEPXHOCTS. 1,2 2(98) NAZ/ P4
Tpeyronsaas nupamuzaa. IlpaBuwibHas nupamuja. Y cedeHHas nupaMuaa
12.4. CummeTpun B KyOe, B MapajuleNenune e, B mpru3Me u nupamuzae. [lorstre o 12 JIPS, VVII P2
CUMMETPHH B IPOCTPAHCTBE (LIEHTpalIbHAs, OCeBasi, 3epKajibHas). [IpumMepsr ’ 2(100)
CUMMETPHH B OKPY’KaIOIIEM MHpE.
JAud depennpoBannbiii 3auer 3a 1 cemecTp 1,2 2(102) YVviIil, YyiIi7
12.6. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX (TETpasap, KyO, OKTasp, 1,2 2(104) MPY, VY]] P3
JOJIEKadJIp U UKOCAdIP).
IIpakTHueckoe 3ansiTHe 21.
[Tpusma, ee ocHOBaHue, OOKOBEIE pedpa, BHICOTA, OOKOBast HOBEPXHOCTD. [Ipsimast u MPI, MP3,
HaKJIOHHas mpu3Ma. [IpaBunsHas npu3ma. Penrenne 3aqad Ha HaXOXKICHHE 2,3 2(106) YV P6
31eMeHToB. [locTpoeHue ceueHui.
I[pakTuyeckoe 3anaTHE 22.
Mapannenenunen. Ky6. Penrenne 3agad Ha HaxoxxaeHne 31eMeHToB. [locTpoeHne MPI1, MP3,
N 2,3 2(108)
CEUCHHI. YVIIll
I[pakTuyeckoe 3ansgTHE 23.
[upamuna, ee ocHOBaHKE, OOKOBBIEC pedpa, BEICOTA, OOKOBAsI TIOBEPXHOCTH. MPI1, MP3,
TpeyronsHas nupamuaa. [lpaBuwibHas nupamuja. Y cedeHHas nupamuaa. Pemenue YviapPe
. 2,3 2(110)
3a/1a4y Ha HaXOXJIEHHE IIEMEHTOB nupamMuabl. [locTpoeHue ceueHuit YVl
MHOTOTPaHHHKOB.
Tema 13. Cooepircanue yueonozo mamepuana Yposenw 8
Tesa BpauieHus. 0C60€eHUA
13.1. Hunuuap u KoHyc. Y ceueHHbIi KoHyc. OCHOBaHHUE, BHICOTA, OOKOBAsI YV Pl,
MIOBEPXHOCTD, 00pa3yrolmas, pazBepTka. OceBble CEUeHUs U CEUeHUs, MapaieIbHbIE 1,2 2(112) YV Il
OCHOBAHHIO.
13.2.111ap u cdepa, uX ceUeHus1, KacaTeabHas INIOCKOCTh K chepe. 1,2 2(114) YVl
IIpakTHyeckoe 3aHsiTHE 24.
Hunuaap. OcHoBaHuUE, BRICOTA, OOKOBas MOBEPXHOCTh, 00pa3yroIas, pa3BepTKa. MPI, MP3,
OceBble CEUCHUSI U CEUCHHs, MTapajlielibHbIe OCHOBaHUIO Pelenue 3aaad Ha 2,3 2(116) Yviiis

HaXOXICHUC DJICMCHTOB MUJIMHAPA.
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IIpakTHyeckoe 3ansiTHE 25.

Konyc. OcHoBaHue, BEICOTa, O0OKOBast TOBEPXHOCTH, 00pa3yromasi, passepTka. OceBbie MPI1, MP3,
CEYEHUs U CeueHMUs], IapaselbHble OCHOBAaHHIO PellleHue 3a1a4 Ha HAXOXKIEHUE 2,3 2(118) Yyl
JIEMEHTOB KOHYCa.
Tema 14. Cooepocanue yuedbnozo mamepuana Ypogenw 12
Oo0bembl TEJI H oceoenus
IUIOLAAM UX 14.1. Tlonarue 06 o6veMe Tena. OTHOMIEHHE 00BEMOB OTOOHBIX TEI. 1,2 2(120) YV PI
MOBEPXHOCTEH. 14.2. ®opmynsl o6beMa KyOa, IPSIMOYTOIBHOTO MapajuIeNIeTUIe a, TPU3MEI, 12 2(122) Yyvaii
mumHApa. PopMyItel 00beMa THpaMUIBL M KOHYCA. '
14.3. ®opMyIIBI TUIOMIAIN TOBEPXHOCTEH IMIHHIPA U KOHYCA. 1,2 2(124) YVl
14.4, ®opmyiel 06beMa mapa | IIoMa i chepsl 1,2 2(126) YVl
IpakTuyeckoe 3anaTHe 20.
Brrancienne 00beMa MHOTOTpPAaHHUKOB. BrranciieHne oobeMa Tel BpalieHusI. 2,3 2(128) MP3, YV II5
I[pakTuyeckoe 3anaTHe 27.
Brrunciienue miomanay moBepXHOCTH PU3MBL, TUPAMHUIBI IIIIHH/PA, KOHYCa, Iapa. 2,3 2(130) MP3, YV II5
Havana
MaTeMaTH4ecKoro 56
aHaJImu3a.
Tema 15. Cooepircanue yuedonozo mamepuana Ypogenw 8
IIpoussoanasn oceoenus
GyHkuum. 15.1. TlonsTHe O Tpeelne MociIea0BaTebHOCTH. [IoHsATHE O TPON3BOJHOM (HYHKIHH, YV PI,
. M M 1,2 2(132)
(U3MYECKUI ¥ TeOMETPUYECKHUIT CMBICI TPOU3BOIHOM. YV 115
15.2. Tlpou3BoaHas CyMMBI, pa3HOCTH, IPOU3BEACHHS, YACTHOTO. YpaBHEHHE 12 2(134) \AZIPIE
KacareJbHOM K rpauky QyHKuuu. '
KoncyabTanus.
[Tpou3BoiHBIe 00pPATHOW GYHKIMH M KOMIIO3UIMH QYHKIIHH. 1,2 2(136) yyvans yyviaiz
IIpakTHyeckoe 3ansiTHe 28.
[TpaBusia BEIYKMCIICHUSI TPOU3BOIHOM. 2,3 2(138) MP3
Tema 16. [Ipumenenue | Codeporcanue yueonozo mamepuana Ypogenw 20
NPOU3BOJHOH K oceoenusn
HCCJICJOBAHUIO 16.1. HaxoxxaeHre HanOoJIbIIEro 1 HAaMMEHbIIETo 3HaYeHUs PyHKIMH Ha OTpe3Ke. 12 2(140) YV PI
pyHKumn. Touku skcTpeMyMa GYHKINHU U UX HAXOXKACHHUE. ’
16.2. TlpumMeHeHe TPON3BOIHOM K UCCIIEIOBAHNIO QYHKIIMH U TIOCTPOSHHUE 12 2(142) MPY, VV]I P6
rpauKoB. '
IIpakTHuyeckoe 3ansiTHe 29.
HVccnenoBanre GpyHKIMU Ha SKCTPEMYM C ITOMOIIb EPBON MPOU3BOIHOM. 2(144) MPI, MP3
KouncyabTanmusi.
HccnenoBanre GpyHKIMU Ha SKCTPEMYM C ITOMOIIb BTOPOH NPON3BOTHOM. 1,2 2 (146) MP3, MP9

IIpakTuueckoe 3ansiTue 30.
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Bornyrocts 1 Beiykiiocts. Touku neperuoa. 2,3 2(148) YV PI
IIpakTHyeckoe 3ansiTHe 31.
[MocTpoenue rpadukoB GpyHKImi ¢ nomotsto | u |l mpousBoaHOH. 2,3 2(150) MP9, YV]I P6
16.4 ®Ousnueckuit, reOMETPUUECKUI CMBICI TPOU3BOTHOM. 1,2 2 (152) yvipe YVIII5 | JIP4,JIP 5
16.5 TIpou3BOAHBIE BBHICIIMX TOPSAKOB 1,2 2(154) MP9, VYV P4
IIpakTHyeckoe 3ansiTHE 32.
[TpakTHyeckoe NpUMEHEHUE ITPOU3BOJAHON. 2,3 2(156) MP 9, VVII I3
IIpakTHyeckoe 3ansiTHe 33.
HaxoxieHre Mpor3BOAHBIX BBICIINX HOPSIIKOB. 2,3 2(158) MP 9, VVII I3
Tema 17. Cooepircanue yueonozo mamepuana Yposenw 28
IlepBooOpa3nas u 0C60eHUSA
UHTerpaJ. 17.1.ITepBoobpazHasi. 1,2 2(160) YV Pl
17.2. TIpaBmia HaXOXKICHHUS TIEPBOOOPA3HBIX 1,2 2 (162) YV P6
I[pakTuyeckoe 3anaTue 34.
JduddepernnpoBanre U HHTETPHIPOBAHNE — B3AUMHO 00paTHBIE NEHCTBUS 2,3 2 (164) JIP 7, MP 1
I[pakTuyeckoe 3ansaTue 35.
HeotHO3HAYHOCTE HAXO0XKACHHUS TIEpBOOOPA3HOI 2,3 2(166) MP9, VYV II3
17.3. HeompeneneHHBIN HHTETPAI M €70 CBOHCTBA. 1,2 2(168) YV P6
[pakTuyeckoe 3ansaTue 36.
HenocpencTBeHHOE MHTETPUPOBAHNE 2,3 2(170) yviaiil, yyiprP7
Koncyabranmus.
Dm3uyecKoe ¥ TEOMETPUIECKOE MPIIIOKEHNE HEOTIPEIeIIEHHOTO HHTErpaia 1,2 2(172) MP 9 JIP 5
I[pakTuyeckoe 3ansaTue 37.
3aKoH JIBIKCHUS Yepe3 HeOolpe IeICHHBIH HHTETpall 2,3 2(174) YV P7, VVIIII
17.5. lHTeTpHpOBaHNE METOIOM 3aMEHBI TIEPEMEHHOM. 1,2 2(176) YV P6
[pakruyeckoe 3ansaTue 38.
WnterpupoBanue. Crioco0 MOACTaHOBKH. 2,3 2(178) JIP 9, MP 1
[pakruyeckoe 3ansaTue 39.
[IpuMepsl HHTETPUPOBAHUS MTOICTAHOBKOIA. 2,3 2(180) JIP 9, MP |
[pakruueckoe 3ansaTue 40.
WHTerpupoBaHue mo 4acTsM. 2,3 2(182) YV PI, MP 3
I[pakTuyeckoe 3anaTHe 41.
Brrunciienue HeolpeIeIeHHOT0 HHTEeTpalia 2,3 2(184) MP9
IIpakTHyeckoe 3ansiTHE 42.
WHTerpupoBanye HEKOTOPHIX TPHTOHOMETPUYECKUX (PYHKIHMH. 2,3 2(186) \AZiIpiy
2 Kypc
Tema 18. I Cooepircanue yueonozo mamepuana Yposenw l 12
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IloBTOpEeHHeE 0C60CHUA
18.1 Pemenne npumMepoB Ha Bce (POPMYJIbI COKPAILIEHHOTO YMHOKEHHS 1,2 2(2) YV P7
IIpakTHyeckoe 3ansTHe 43.
18.2 Pemenne mpuMepoB Ha BCE JCHCTBUS CO CTENEHSIMU 1,2 2(4) MP9
IIpakTHyeckoe 3ansiTHe 44.
18.3 IokazaTeapHbIC YpaBHEHUs U HEPABEHCTBA 1,2 2(6) YVaP7
IIpakTHyeckoe 3ansiTHe 45.
18.4 Jlorapudmuyeckie ypaBHEHHUs] H HEPaBEHCTBA 1,2 2(8) YVaP7
IIpakTHuyeckoe 3ansiTHe 46.
18.5 Tpuronometpust. ToxmecTsa. 1,2 2(10) YV P7, MP 9
IIpakTHuyeckoe 3ansiTHe 47.
18.6 TpuroHoMeTpruecKkrie ypaBHEHUs] U HEPABEHCTBA. 1,2 2(12) YV P7, MP 9

CucremMbl ypaBHeHU 3

U HepaBeHCTB

Temal9. Cucremsl Cooepircanue yuedonozo mamepuana Ypogenw 32

YPaBHeHMIi u oceoenus

HepaBeHCTB 19.1 JluneiiHpIe ypaBHEHUS C OJHOW NEPEMEHHOM 1,2 2(14) YVII P6
IpakTuyeckoe 3ansiTue 48. 2,3 2(16) YVl
Pewienne nuHENHBIX YpaBHEHHUH ¢ OJTHOM TepeMEHHON
19.2 JIuneiiHpIe HEpaBEHCTBA C OJHOW MEPEMEHHOM 1,2 2(18) YV P6
IpakTuyeckoe 3ansiTue 49. 2,3 2(20) YVl
Pewienne nuHeHBIX HEPABEHCTBA C OAHOM NEpEMEHHOM
19.3 CucteMBI U COBOKYITHOCTH HEPAaBEHCTB C OJHOM MepeMeHHON 1,2 2 (22) MP 3, MP 9
Ipakruyeckoe 3ansiTue 50. 2,3 2 (24) MP 3, MP 9
Pemenne cucteM M COBOKYITHOCTH HEPABEHCTB C OJTHOM NepeMEHHOM
19.4 HepaBeHcTBa ¢ OAHOM EPEMEHHOM, COJIEpKALINE TEPEMEHHYIO M0JT 3HAKOM 12 2(26) YV I3
MOJyJIst
Ipakruyeckoe 3ansiTue 51. 2,3 2 (28) Yy 13, MP 9
Pemenne HepaBeHCTB ¢ OHON EPEMEHHOM, CoJiep Kalliie MEPEMEHHYIO 110]] 3HAKOM
MOJyJIst
19.5 Cuctemsl, coaepxanire JpoOHO-palliOHATFHEIC YPaBHEHUS M HEPABEHCTBA 1,2 2(30) YVl
IpakTuyeckoe 3ansiTue 52. 2,3 2(32) Yy, MP9
CucreMmsl, coziepskaniye IpoOHO-palOHAIbHBIC YPaBHEHUSI
19.6 UppaunoHanbHble HEPaBEHCTBA U CUCTEMBI, COJEpPIKAIIIE UPPallHOHATIbHbIE 1,2 2(34) Yy PI
HEepaBeHCTBA.
IIpakTHyeckoe 3ansiTHe 53. 2,3 2(36) YV PIl, MP 9
Pemenre nppannoHaabHBIX HEPABEHCTB M CHCTEM, COJIEp)KaIle UPPAlOHAIbHBIC
HEepaBEeHCTBA.
19.7 Jlormdeckwuii mepe6op B 3a/1aUax C mapaMeTpOM. 1,2 2(38) YV 5 JIP 4
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19.8 KBagpaTHbIil TpeX4wIeH B 33Ja4ax ¢ MapaMeTpOM U HECTaHJapTHBIX 3aJauax. 1,2 2(40) YV PI
I[pakTuyeckoe 3aHsaTHE 54. 2,3 2(42) MP9
[TpumeHeHne cBOWCTB (DYHKIMI K PEIICHNUIO YPaBHEHUI U HEPABEHCTB
IIpakTHyeckoe 3aHsATHE 55. 2,3 2(44) MP 1, YV][ P2
['eoMeTpHyecKre HHTEPIIPETAlUH.

DJjleMeHTbI JTUHeHOT

52

ajiredpsl.

Tema 20. Cooepircanue yueonozo mamepuana Yposenw 26

Marpuna. oceoenun
20.1 Onpenenenne MaTpuisl. JIeHCTBYS HAJ MATPHUITAMH. 1,2 2(46) JIP 9
20.2 JIuHeiHbIe ONepaliiy Hal MaTPHIAMH. 1,2 2(48) MP 3, YVI[ P2
IMpakTuyeckoe 3ansitue 56. 2,3 2(50) YV P5
YMHOKCHHE MaTPHIL.
20.3 O6parHasi MaTpHIia. 1,2 2(52) YV P7, JIP9
IpakTuyeckoe 3ansiTue 57. 2,3 2(54) Yy i3
Beruncienne oOpaTHBIX MaTpHIL.
20.4 OnpepenuTeab MaTPUIBL. 1,2 2(56) YV II5
20.5 OCHOBHBIE CBOHCTBA OIIPEICIUTEINCH. 1,2 2 (58) YVviaIis, YviIi7
IpakTuyeckoe 3ansiTue 58. 2,3 2(60) YV P7, MP9
BeIuniciieHue OpeienTeNei BTOPOro U TPETHEro MOPSIIKOB.
20.6 MuHOpEL. AnreOpanveckoe TOTOTHEHHE 3JICMEHTOB OTIPEICITUTEIS. 1,2 2(62) YV Pl
20.7 Teopema Kpamepa. Mertox I'aycca. 1,2 2(64) MP 1, VY]] P6
IpakTuyeckoe 3ansiTue 59. 2,3 2(66) YVl
Pewenune npocrednx MaTpUYHBIX YpaBHEHHH.
Ipakruyeckoe 3ansiTue 60. 2,3 2(68) YV P5
Pemenne nuHeHBIX ypaBHeHH 10 opmyinaM Kpamepa.
I[pakruyeckoe 3ansaTue 61. 2,3 2(70) MP3
Pewenue cucrem IMHEHHBIX ypaBHEHUI MeTo10M [aycca.

Tema 21. Coodeporcanue yuedbnozo mamepuana 26

Auddepenunan 21.1 [powusBogHas u nuddepeHman GyHKIUN OTHOW TepEMEHHOM. 1,2 2(72) JIP9, MP3

CJIOKHOM (PyHKIHH. 21.2 Ilpou3BoAHbIE BHICHIMX HOPSIKOB. 1,2 2(74) MP3,MP9
21.3 [Ipow3BogHAS CIIOKHOW U HEIBHOW (DYHKIINH. 1,2 2(76) YV Pl
I[pakTuyeckoe 3anaTHe 62. 2,3 2(78) MP9
Brluncienue npon3BoHbIX.
21.4 Tlonstne nuddepennuana. ['eomeTpuuecKuii CMBICIL. 1,2 2(80) JIP9, MP3
21.5 Beruucnenue quddepenunana. 1,2 2(82) MP9
IIpakTHyeckoe 3ansiTHE 63. 2,3 2(84) yviuis
Haxoxnenne muddepennmana GyHKIHN.
21.6 Inddepenunansupie ypasaenus. [lopsnok nuddepeHnnanbHOro ypaBHeHHSI. 1,2 2(86) Yyvaliii
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21.7 Inddepenunanbuple ypaBHESHHs IIEPBOTO NOPSIKA. 1,2 2(88) \AZIPIE]
IpakTuyeckoe 3ansiTue 64. 2,3 2(90) YV 113, MP9
Pemenne muddepennmanbHpIX ypaBHEHUH IEPBOTO MOPSIKA.
21.8 CocraBienue auQQepeHaIbHOr0 YpaBHEHHUS 110 YCIOBHIO 331a4H. 1,2 2(92) Yyvpa 115
IpakTuyeckoe 3ansiTue 65. 2,3 2(94) Yy 113
AJTOpUTM pelleHHs 3a/1ad Ha cocTaBieHne TudpepeHaIbHbIX ypaBHEHHH.
IMpakTHyeckoe 3ansiTue 66. 2,3 2(96) yyvia 7
3ajaun Ha cocTaBieHue AU GepeHINATbHBIX YPaBHEHUH
Hurerpan u ero 28
MPUJIOKEH NS,
Tema 22. Codeprcanue yuebrnozo mamepuana 28
OnpenesieHHbII 22.1 Onpeneneunbrii naTerpai. OCHOBHBIC CBOMCTBA. 1,2 2(98) MP |
HHTErpal. 22.2 [loncTaHOBKA B ONIPEIEIEHHOM HHTETpae. 1,2 2(100) YVl
IMpakTHyeckoe 3ansiTue 67. 2,3 2(102) YV P7, MP9
JAuddepennnpoBanHbiii 3aueT 3a 3 cemecTp
22.3 [IpaBuio BRIYMCIICHUS IUIOMIACH MIIOCKUX QUTYP. 1,2 2(104) YV I15
22.4 TInowmaau Gpuryp, pacnoNoKeHHBIX MOJTHOCTHIO WM YACTUYHO HaJ (110]]) OChIO \AZIPIE]
Ox 1,2 2(106)
22.5 [nomaau GUTyp, pactoyioKEHHBIX TOTHOCTHIO WIIH YaCTHYHO HaJ (IT0JT) OCHIO YVIIi3
Oy 1,2 2(108)
IpakTuyeckoe 3ansiTue 68. 2,3 2(110) Yy 115 MP 9
Berancnenue miomaei Gpuryp ¢ moMoubio onpeielicHHOro HHTerpasa.
Ipakruyeckoe 3ansiTue 69. 2,3 2(112) Yy 15, JIP 9
Berancnenue miomajei Guryp, pacronokKEeHHBIX OJHOCTHIO WM YaCTHYHO HAJ
(o) ocwio OX.
Ipakruueckoe 3ansiTue 70. 2,3 2(114) YV 15, JIP 9
Berancnenue miomanei Guryp, pacronoKeHHbIX HOJIHOCTBIO WK YaCTUYHO HaJl
(mox) ocwio Oy.
22.6 [IpuMeHeHNE ONpeAeTICHHOTO HHTETpajia K penIeHHI0 (PU3NIEeCKUX 3a]1ad. 1,2 2(116) YV P5 JIP4
Ipakruyeckoe 3ansiTue 71. 2,3 2(118) YV P4, YV]] P5
Beryrcnenue paboThl CHIIbI, IPOU3BEACHHON ITPU MPSMOJIMHEHHOM JBIKCHHH TeJIa.
IpakTuyeckoe 3ansiTue 72. 2,3 2(120) YV P4, JIP 8 JIP5
Beruncnenue paboThl, 3aTpaueHHON Ha PAaCTSHKCHUE HITH CIKATHE MPYKHHBL.
IIpakTHyeckoe 3ansiTHE 73. 2,3 2(122) MP 3, YV][ P2 JIP5
Brruncienne paboThl, TPOU3BOIMMON IIPH NOJAHATHH I'py3a.
IIpakTHyeckoe 3ansiTHE 74. 2,3 2(124) MP 3, YV][ P2 JIP5

Brruucienne cuibl JaBJICHUSA JKUIKOCTH
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JJIeMEeHTBI
KOMOMHATOPHUKY 1

26
TEoOpUH
BEPOSITHOCTEIA.
Tema 23. Cooeporcanue yuedbnozo mamepuana Ypogenw 26
IpencraBienne oceoeHun
JAHHBIX, cTaTHCTUKA, | 23.1. OCHOBHBIC MOHATHS KOMOMHATOPHKH. 1,2 2(126) MP3, VV]I P4
BEPOSITHOCTD. 23.2 TlepecranoBku. Pasmerennst. CodeTaHusl. 1,2 2(128) YV P3, YVI[ P4
IMpakTHyeckoe 3ausiTue 75. 2,3 2(130) YV P7, MP 9
Pewmenne 3anay Ha [lepecTaHoBKH.
IMpakTuyeckoe 3ansitue 76. 2,3 2(132) \AZISIIRAYINIY
Pemenue 3agau Ha Pa3zMmerienust.
IpakTuyeckoe 3ansiTue 77. 2,3 2(134) Yy 1s3, YyiIls
Pemenwne 3agay Ha CodeTaHus.
23.3 OCHOBHBIC IOHSITHS TEOPUHU BepOSITHOCTH. COOBITHS. 1,2 2 (136) YV P6
IpakTuyeckoe 3ansiTue 78. 2,3 2(138) YV P6, YV P7
OmnpeeneHust BEPOSITHOCTH COOBITHSL.
23.4 Onepanuu HaJl COOBITUSIMU. 1,2 2(140) YVl
IpakTuyeckoe 3ansiTue 79. 2,3 2(142) Yy, YviIls
TeopeMbl CI0KEHHUS, YMHOXKESHUS] BEPOSITHOCTEH.
23.5 MaremaTH4ecKoe OXXHJaHNAE U JUCTIEPCUs JUCKPETHOM CITydaifHOH BETHYNHBL. 1,2 2(144) YViII5 JIP 4, JIPS
Ipakruyeckoe 3ansiTue 30. 2,3 2(146) Yy s, YyviI7
Haxox/ieHre MaTeMaTH4ecKOro OXKUAAHHS U JUCICPCHU.
Ipakruyeckoe 3ansiTue 81. 2,3 2(148) YV P6
[TpumeHeHne 3aKOHa OOJIBIUX YUCEIL.
IpakTuyeckoe 3ansiTue 82. 2,3 2(150) yviape, Vv P7 | JIP5
3a1auu MaTeMaTHYeCKOM CTATHCTHKH.
Tema 24. 3anauu ¢ Cooepircanue yuedonozo mamepuana Yposenw 10
TEKCTOBBIM YCJIOBHEM. oceoenun
24.1 ApupmMeTryeckre 3aJa9u ¢ TSKCTOBBIM COJICPKAHUEM. 1,2 2(152) YVI P3, VYV P5
24.2 3ajiauu Ha ONTUMAJIBHBIN BBIOOP. 1,2 2(154) YV P3, VVIIP5 |JIP4
KouncyabTanmus.
24 .3 3aiaun Ha ABUKEHUE 1,2 2(156) YV P4, JIP 9 JIP4
KouncyabTanmus.
24.4 3anauu Ha IPOU3BOAMUTEIBHOCTD U paboTy 1,2 2(158) yvia P2 VV]IPl | JIP4,JIP5
KouncyabTanmus.
24.5 3amauu Ha IPOLIEHTHI, YACTH, JTOIU 1,2 2(160) YV P2, VVIPI
OCHOBBI 1M CKPETHOM 8

MAaTEMaTHUKH
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Tema 25. MHoxkecTBa Cooepircanue yueonozo mamepuana Yposenw 8

U OTHOLIEHHS. oceoenus
25.1 TTonsTe MHOKECTBA. 3aaHUE MHOKECTB. 1,2 2(162) MP 1, JIP7
25.2 OTtHOWIEHUSL. 1,2 2(164) MP3, VY] P7
IMpakTHueckoe 3ansiTue 83. 2,3 2(166) yvans yyvianz
Omnepanuy HaJl MHOXKECTBAMH U MX CBOMCTBA.
IpakTHueckoe 3ausiTue 84. 2,3 2(168) YV P6, YV P7
CBo#CTBa OTHOIIICHUH.

Bcezo: 354

Hpome.ucymouuaﬂ ammecmayus npoeodumc;l [3 d)opme IK3AmMeHa
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3. YCJIOBUS PEAJIN3ALIAA ITPOT'PAMMBI
OVYII1.04 MatemaTnka

3.1. Mamepuanvno-mexuuueckoe odecneuenue

Peanuzanus nporpammel yaeonoi aucrumuinabsl OYI1.04 Maremaruka tpeOyeT Hamune
yuebHoro kabunera Marematuka u Mapopmaruka.

O06opynoBaHue y4eOHOro KaOMHeTa U pabovrnx MECT KaOWHeTa:
- TOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUICKT y4eOHO-HATJISTHBIX TOCOOMH M0 MaTeMaTHKe;

- 00beMHBIE MO/IETTH MHOTOTPAHHUKOB, TEJI BpaIllCHUS;

- KOMITJICKTBI 3aJIaHUH JIJISl IPAKTHYECKUX U KOHTPOJIBHBIX paboT;
- U3MEpUTENbHbBIC U YEePTEHKHbIE HHCTPYMEHTHI;

- CIIPAaBOYHUKH 10 MATEMATUKE U TEOMETPHUHU.

TexHuueckue cpeacTBa 00ydeHHUS:

- IEPCOHAJIBHBIA KOMIIBIOTED;

- MaHunynsTop Tuna mMeib Genius NetScroll;

- OTHETYIIUTENb YTICKUCIOTHBIMH,

- IPUHTEP;

- KOJIOHKH;

- MyJIbTUMEUIHAs YCTAaHOBKA,

- pabouasi MeJoBas JOCKa.

3.2. Hugpopmayuonnoe ovbecneuenue 0oyuenusn
OcHoenble uCMOUHUKU (ReuamHble U30AHUA):

1. bammakos M.U. Maremartuka. COopHUK 3a/1a4 npodeccoHanbHON HanpaBieHHocTu/ M.
Bammakos. — Mocksa: Akagemus, 2019. —208c. — ISBN 978-5-4468-8509-1. - Tekcr:
HENOCPE/ICTBEHHBIII;

2. boromonoB H.B. Ilpaktuueckue 3ansatus no Marematuke. B 2 4. Yacte 1: yueO. nmocodue s
CIIO/ H.B. boromonos. - 11-e u3n., nepepad. u gon.- M.: U3narensctso FOpaiit, 2018. - 326 c.
- ISBN 978-5-534-08799-4.- Tekct: HEMOCPEICTBECHHBIN;

3. boromonos H.B. Ilpaktuueckue 3ansatus no Mmatemaruke. B 2 4. Yacte 2: yue0. mocobue uis
CIIO/ H.B. boromornog. - 11-e u3a., nepepad. u gomn.- M.: U3narensctBo FOpaiit, 2018. - 251 c.
- ISBN 978-5-534-08803-8.- Tekct: HermocpeACTBEHHBIH;

4. Mopaxosuu A.I'. MaTtemaruka: anreOpa 1 Hadyasia aHajln3a, reoMeTpus. Airedpa u Hadana
ananm3a. 10-11xmaccel. YueOHUK 1715t 00111e00pa3oBaTeIbHbIX OpraHu3aiuii (0a30BblIit
ypoBesb). B 2 4. U.1/ A.T'. Mopakosuy, I1.B. CemenoB. — 7-e uzn., ctep. — M.: MHemo3uHa,
2019. — 448c.: un. — ISBN 978-5-346-04283-9. - TekcT: HEMOCPEACTBEHHBIN;

5. Mopakosuu A.I'. Martemartuka: anreOpa 1 Hadajla aHallu3a, reoMeTpus. Anredpa u Hadana
anaim3a. 10-11xmaccel. YueOHUK 1ist 00111e00pa3oBaTeIbHbIX OpraHu3aiiii (0a30BblIit
ypoBeHb). B 2 u. Y.2/ [A.I'. MopakoBuu u fp.]. — 7-e u3j., ctep. — M.: Muemo3suHa, 2019. —
271c.: un. — ISBN 978-5-346-04284-6. - TekcT: HEMOCPEICTBEHHBIIA;

Jlononnumensuvie ucmouHuku (neyammole U30aHUA) '

6. JIucnukun B.T. Maremartuka B 3ajjauax ¢ pemeHusiMu: yueoHoe nocobue / B.T. JIucnuxus,
N.J1. ConoBeitunk. -7-¢ u3., crep. - Cankr-IletepOypr: Jlans, 2020. — 464c. - ISBN 978-5-
8114-4906-4.- TekcT: HEMOCPEACTBEHHBIN;

Inekmponnbvie 00paszoeamenbHbvle pecypcol:

8. http://www.ege.edu.ru/ru/ - "Poccuiickuii o0meoopazoBaTeIbHbBIN TOpTa”

9. https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2 - ®UIIHN - penepanbHbIiA
MHCTHUTYT MEJarOrM4eCKUX U3MEpPEeHHH
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4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU OBYUYAIOIIIUXCHA

Copep:xxanue o0y4eHus
(pa3neJibl IPOrpaMMbl)

XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeJIbHOCTH
ob0yuammmuxcs (Ha ypoBHe y4eOHbIX el cTBHIA -
npeIMeTHBbIX)

DopMbI 1 METObBI
OLIEHKH

BBenenmne.

O3HaKOMJICHHE C POJIBI0 MAaTEeMaTHKH B HayKe, TEXHHKE,
9KOHOMHUKE, NHQOPMANMOHHBIX  TEXHOJOTHSX U
MIPaKTHYECKOH AesTebHOCTH. O3HAaKOMIICHHE C IIEIAMHU U
3aJadyaMy  W3Y4YEHHs MaTeMaTHKd [pPH  OCBOCHHH
CHEUAIBHOCTH ATpOHOMUSIL.

TecTupoBaHHuE;

Okcrpecc-ompoc.

Pa3BuTue noOHATHS 0 YHUCIIE.

BrmonHaenne apupMeTHdecKnx OeHCTBUN HaJ YHCIaMH,
coueTas yCTHbIE M IHCbMEHHbICe NpueMbl. Haxoxnenue
NPUOIMKEHHBIX 3HAYEHUH BEMUYMH M IIOTPELIHOCTEN
BBIYHCIICHUH (a0CONMIOTHON ¥ OTHOCUTEIBHOW); CpaBHEHHE
YHUCIOBBIX  BblpakeHHMH. Haxokpenue  ommbOOK B
IpeoOpa3oBaHUSIX U BEIYHUCICHUSX.

KomOuHMpOoBaHHBIH
MeToJ] B hopme
(poHTATBLHOTO OIpoca 1
IpYIIIOBO’
CaMOCTOSTEIIbHOM
paboTsl;

(pOHTANBHEIH OIPOC;
CaMOCTOSATEIbHAS
paboTa ¢ KHUTOU 1
JpYTUMHU MaTepHaIaMHu;
[IpakTHueckoe 3aHsTHE
1,2.

OcHOBBI TPUTOHOMETPHUH.

W3yyeHne ocCHOBHBIX (DOPMYIT TPUTOHOMETPHH: (HOPMYJIIBI
CIJIOXKEHUS, YABOCHHUA, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHX (QYHKIMH B NpPOM3BEACHUE U
MIPOU3BECHUS B CYMMY M IIPUMEHEHHE IIPU BBIUUCICHUU
3HaYCHHUS  TPUTOHOMETPUYECKOTO  BBIPWKEHHI U
ynpomeHuss  ero.  O3HakoMJIEHHE CO  CBoOiicTBamMu
CHUMMETPHM TOYEK Ha EIVNHHYHOH OKpPY)KHOCTH H
TIPUMEHEHHE UX IS BBIBOAA (POPMYIT IPUBEACHHA.
Brruncnenne  3HaueHWH — QyHKOWA MO0 3HAYCHHIO
aprymenTa. OrnpeieJIeHHe MOJI0KEHHU TOYKH Ha Tpaduke
1o ee KOoOpAWHaTaM M HaoOopoT. O3HAKOMIIEHHE C
MOHATHEM HENPEPHIBHOW  IEPHOANYECKONH  (YHKIHUH,
(dbopMynupoBaHHE  CBOMCTB CHHyca W  KOCHHYCa,
nocrpoerne ux rpa¢ukoB. O3HAKOMIIEHHE C TOHSATHEM
TapMOHHYECKUX KoJleOaHni u puUMepaMu
TapMOHHYECKUX KOJeOaHMH AT ONMUCAHMS TNPOIECCOB B
¢usnke u npyrux obaactax 3HaHus. O3HAKOMIIGHHE C
MNOHATHEM  Pa3phIBHOW  MEpHOAMYECKOH  (QYHKIUH,
(opMynMpOBaHHE CBOWCTB TaHT€HCa M KOTaHICHCA,
noctpoeHne ux rpadukoB. [IpuMmeHeHHMe  CBOMCTB
(GYHKIMH JUIst CpaBHEHUS 3HAYEHUH TPUTOHOMETPHUECKUX
GbyHKIHH. [Moctpoenue rpauKoB 00paTHBIX
TPUTOHOMETpUUYECKUX (yHKIMIT © ompeaeneHue Mo
rpa¢puKkaM HX CBOMCTB. BrimomHeHHne mnpeoOpa3oBaHUA
rpauKoB

Pewienue no ¢popmyiiamM U TPUTOHOMETPUYECKOMY KPYTy
IIPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUI.
[TpumeHeHne 0OIIMX METOJIOB PElICHHs] YPaBHEHU I
(mpuBeneHNE K TMHEHHOMY, KBaAPATHOMY, METO
Pas3JIoKEHUS] HAa MHOXHTEIH, 3aMEHBI TIEPEMEHHON) TIpU
pelIeHNH TPUTOHOMETPUYECKHUX YPaBHEHUNA. YMeEHHe
O0TME4YaTh Ha Kpyre pelleHus NpocTeimmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

KomOnHnpoBaHHbIit
Mmeron B hopme
(pOHTATBHOTO OIpPOCca U
TpYIIIOBOM
CaMOCTOSTENIbHOM
paboTsr;

(pOHTAIBHEIN ONPOC;
CaMOCTOSITeIIbHAS
paboTa ¢ KHUTOU 1
JIPYTUMH MaTepUaIaMHu;
[pakTHyeckoe 3aHATHE
3-7.
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KopHn, crenenu, rorapudmsl.
Iloxa3aTeabHast u
Jorapugmuyeckasi GyHKUMHU.

O3HakoMJeHHE C TIOHSTHEM KOpHA n-i  CTeneHwy,
CBOMCTBAMU PaJIMKAJIOB U MIPABUJIAMH CPABHEHHS KOPHE.
DopMyIUpPOBaHUE ONPEEICHUS KOPHS U CBOMCTB KOPHEH.
Brruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE
TIPUKUIKN 3HaYeHUsI KopHs. [IpeoOpa3zoBaHue YHCIOBBIX U
OYKBEHHBIX BBIPDAXCHHUH, COAEPKALINX PATUKAIIBL.
BrimonHeHNe pacueToB 1o (popMyiaM, COAEPKALINM
panuKaibl, OCYIECTBIISIT HEOOXOMMBIE TT0/ICTAHOBKH U
npeoOpazoBanusd. OnpenesaeHne paBHOCUILHOCTH
BBIpaKEHUI! ¢ pagukanamu. Pemenne uppanroHaabHbIX
ypaBHeHHH. O3HaKOMJIEHHE C TIOHSATHEM CTEIIECHH C
JeHCTBUTENBHBIM NTOKa3aTeNeM. 3auChlBaHUe KOPHS n-i
CTEIICHU B BUJIE CTEIIEHH C IPOOHBIM MOKa3aTeIeM U
Hao00poT. PopMyTHpPOBaHIE CBOWCTB CTEIICHEH.
Beruncnenue creneHei ¢ pallMOHANBHBIM MOKA3aTENIEM,
BBINOJIHEHNE NPUKHUIKU 3HAYEHHS CTETIEHU, CPABHEHUE
crerieHeit. [IpeoOpa3oBaHie YHCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPKAILUX CTEIIEHH, IPUMEHSS CBOMCTBA.
Pewenne nokasaTenbHbIX ypaBHEHUH.

BrimonHenne npeobpa3oBaHuil BeIpakeHUH, IpUMEHEHNE
(dhopMy1, CBA3aHHBIX CO CBOWCTBAMHU CTEIICHEH U
norapudmoB. OnpeneseHne 00JacTu AOMYCTUMbIX
3HaYEHHH JIorapu()MHUUECKOTO BhIpaXkeHus. Pemenue
Jorapu(hMHUCCKUX ypaBHCHUN

Hcnonp3oBaHue CBOMCTB (DYyHKINWI IS CpaBHEHUS
3HAYCHUH cTeneHel u Jorapudmos. [locTpoenue
rpa)MKOB CTEIICHHBIX H JOTapH(PMUICCKUX (PYHKITHIA.

KomOnHMpoBaHHSIH
MeToxa B hopme
(hpoHTaNBHOTO OTpoca U
TpyIIOBOM
CaMOCTOSITENIBHOM
paboTsr;

(pOHTATBHEII 0TpOC;
CaMOCTOSITETIbHAS
pabota ¢ KHUTOH 1
JpYTrMMHU MaTepHaiaMu;
[IpakTHyeckoe 3aHsTHE
8-16.

IIpsiMble U IIOCKOCTH B
NMPOCTPaHCTBe.

®opMynUpOBKa U MPUBEAECHUE AOKA3ATENbCTB IPU3HAKOB
B3aUMHOI'0 PACIONOKEHHS MPSMBIX U INIOCKOCTEH.
Pacno3naBanue Ha yepTexax U MOJAETSX Pa3IMYHBIX
CJIy4aeB B3aUMHOI'0 PacIOJIOKEHUS NPSAMbIX U
IJIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyIupOBaHUE ONpEEICHUN, MPU3HAKOB U CBOMCTB
TapajuiesibHbIX U MEPIEeHIUKYJIIPHBIX NIOCKOCTEH,
JIBYTPAHHBIX U JINHEWHBIX yIJ0B. BeinonHeHue
TIOCTPOEHHUSI YIII0B MEXAY NPSIMBIMH, IPSIMOU U
IJIOCKOCTBI0, MEXKY INIOCKOCTAMHU 110 OIUCAHUIO U
pacno3HaBaHue UX Ha Mozelsix. [IpumeHeHre npu3HaKkoB
U CBOICTB pacloJIOKEHUs NPSAMBIX U IUIOCKOCTEH IpHu
peureHnn 3anad. M300pakeHue Ha pUCYHKAX U
KOHCTPYMPOBaHUE Ha MOJEIISIX MEPIEHAUKYISIPOB U
HAKJIOHHBIX K IIOCKOCTH, NPSAMBIX, apauIeIbHbIX
IJIOCKOCTEH, YIJIOB MEXK/1y TIPSIMOM U MIIOCKOCTBIO U
o0ocHOBaHue nocTpoeHus. Pemenue 3amaq Ha
BBIUHCJICHUE TEOMETPUUECKUX BeMUIUH. ONUChIBaHHE
pacCTOsHUS OT TOUKH /10 IIIOCKOCTH, OT IPSIMOM 10
IJIOCKOCTH, MKy TUIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOUIMMUCS MPAMBIMU, MEXY MPOU3BOJIbHBIMU
(durypamu B mpoCTpaHCTBE.

KomOuHMpoBaHHBIH
MeToq B hopme
(pOHTATBHOTO OIpoca 1
TpyIIoOBOM
CaMOCTOATENbHON
paboTsr;

(poHTaNBHBIH OIPOC;
CaMOCTOSTeNIbHAS
pabota ¢ KHUTOH U
JPYrMMHU MaTepHaiamH;
JIOMaITHNE 3aJaHus
MPOOIEMHOTO
XapakTepa;
BHEayIUTOpHas
CaMOCTOSITEIIbHAS
pabora;

[pakTryeckoe 3aHsTHE
17-18.
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KoopauHatsl 1 BeKTOP.

O3HakoMIIEHUE C IOHATUEM BeKkTopa. M3yueHue
JEKapTOBOI CHCTEMbI KOOPJUHAT B IPOCTPAHCTBE,
MIOCTPOEHHME TI0 3aJaHHBIM KOOPJMHATAM TOUYEK U
MJIOCKOCTEH, HaXOXKAEHUE KOOpAuHAT Touek. V3yueHue
CKaJISIPHOTO MPOM3BEIECHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHUSI IPSIMOH U TIIOCKOCTH.

Haxoxxnerne ypaBHEHHUI OKpY)KHOCTH, cepsl,
IUIOCKOCTHU. BhIuncnenue paccTosHuil Mexay TOUKaMu.
W3ydeHne cBOMCTB BEKTOPHBIX BEJIMYMH, IPABHII
Pa3I0XKeHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MIPAaBUJI HAX0XKJICHHUS KOOPAUHAT BEKTOpa B IPOCTPAHCTBE,
MIpaBUI AeHCTBUI ¢ BEKTOpaMHU, 3aJaHHBIMU
KoopauHaTaMu. [IpuMeHeHe Teopur Ipu pelIeHu’ 3a1a4
Ha AeWcTBUA ¢ BeKTopaMu. [IpuMeHenue Teopun npu
pELIeHUH 3a1ad Ha JEHCTBHS C BEKTOPAMH,
KOOPIMHATHBIA METOJ, TPIMEHEHUE BEKTOPOB IS
BBIYHCIICHUS BEJIMUUH yTJIOB U PACCTOSHHIA.

KomOnHMpoBaHHSIH
MeTon B hopme
(hpoHTaNBHOTO OTpoca U
TpyIIOBOM
CaMOCTOSITENILHOI
paboTsr;

($poHTATBHEII ompoc;
CaMOCTOSITETIbHAS
pabota ¢ KHUTOH 1
JpYTrMMHU MaTepHaiaMu;
JIOMaITHUE 3aJaHus
Ipo0IIEMHOTO
XapakKTepa;
BHEAyIUTOpPHAS
CaMOCTOSATEIbHAS
pabora;

[IpakTuueckoe 3anaTue
19,20.

I'eomeTpuyeckue Tena.

OmnucaHue U XapaKTepPUCTUKA pPa3IHYHbIX BUIOB
MHOTOTPaHHHKOB, IEPEUUCIICHHE UX DIIEMEHTOB H
cBOMCTB. VM300paskeHre MHOTOI'PaHHUKOB U BHITIOJIHEHHUE
MIOCTPOCHUS Ha U300paKEHUSIX U MOJIEIISIX
MHOTOI'PaHHHMKOB. BrrdncieHne TMHEHHBIX 3JIEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX KOHUTypaLusX,
apryMEHTHPOBAHUE CBOMX CYKICHUM. XapaKTepUCTUKA U
n300pakeHNe CeUeHNs, Pa3BepTKH MHOTOTPAHHUKOB,
BBIYHCIICHHE IUIoIaael nosepxHocreil. [loctpoenne
MIPOCTEHIINX CEUCHNH Ky0Oa, TPU3MBI, TUPAMUIBI.
[Tpumenenne GakToB U CBeCHNUH U3 TUITAHUMETPHH.
O3zHakoMII€HHE C BUIAMH CUMMETPHI B IPOCTPAHCTBE,
($opMyITHpOBaHHE OIPEICIICHUI U CBOHCTB.
XapaKTepUCTHKA CHMMETPHUH TEJ BPALICHUS U
MHOT'OIpaHHUKOB. [IpuMeHeHre CBOMCTB CUMMETPUU TIPU
pemieHny 3anad. Mcnonap3oBaHue NPHOOPETEHHBIX 3HAHUHN
JUIS MCCTIEIOBAHUS M MOJICTIMPOBAHUS HECJIOXKHBIX 3a]1ad.
N306paskeHre OCHOBHBIX MHOTOI'PaHHHUKOB M BBIITOJIHEHHE
PHUCYHKOB IO YCIIOBHSAM 3a7a4

O3HaKOMJICHHE C BUJJAMH TeJl BPaIlleHuUS,
(opMyIHpPOBaHHE UX OTIPEIEICHNI U CBOMCTB.
DopMyIUpOBaHHUE TEOPEM O CEUEHHH I1apa INIOCKOCTBIO U
IUTOCKOCTH, KacaTeJIbHOH K cdepe. XapakTepucTHuKa u
n300pakeHHe TeJ BPaIleH!s, UX Pa3BEPTKHU, CCUCHHUSI.
Pemenne 3a1a4 Ha MOCTPOEHUE CEUEHUI, BEIYUCICHHE
JUTUH, pacCTOSIHUM, yTi10B, miowaaei. [lposenenue
JIOKa3aTeNbHBIX PAaCCYKICHUH MPHU peIIeHUH 3a1au.
IIpumeHeHNe CBOMCTB CUMMETPUY NIPU PEILEHUU 3a/1a4d Ha
TeJa BpalleHus, KOMOMHAIHIO Tell. V300paxenne
OCHOBHBIX KPYTJIBIX TEJ U BBITIOJHEHNE PUCYHKA TI0
YCIIOBHIO 3aJJa4H.

O3HaKOMJICHHE C TIOHATHSIMH IUIOIIAIU U 00BeMa,
aKcMOMaMHM U cBOMcTBaMuU. Pemenue 3ama4 Ha
BBIYHCIICHHE TUIOMAIeH IIIOCKUX GUIyp ¢ NpUMEHEHHEM
COOTBETCTBYIOIINX (POPMYJ U (PaKTOB U3 ITTAHUMETPHUH.
W3y4yenne Teopem 0 BEIUMCIEHHH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 33/1a4 Ha IPUMEHEHHE
(opmyn BerancieHUst 00eMOB. M3ydenne Gpopmyt aus
BBIUMCIICHUS IIIOMIAeH TOBEPXHOCTEH MHOTOTPaHHUKOB
1 Ten BpameHus. O3HaKOMIICHHE C METOJIOM BBIYHCICHUS
IUTOIIAAN TOBEPXHOCTH ceprl. Pemenne 3amaq Ha
BBIUMCIICHHUE TUIOMAACH TOBEPXHOCTH MTPOCTPAHCTBEHHBIX
TEIL

KomOuHMpOoBaHHBIH
MeToq B hopme
(poHTATBLHOTO OIpoca 1
TPYIIIOBOM
CaMOCTOATENbHON
paboTsr;

(poHTaNBHBIH OIPOC;
CaMOCTOSITEIbHAS
paboTa ¢ KHUTOU 1
JPYTUMHU MaTepHaIaMu;
JOMAITHUE 3aaHus
POOIEMHOTO
XapakTepa;
BHEAyIUTOpHAS
CaMOCTOSITEIbHAS
pabora;

[IpakTryeckoe 3aHsATHE
21-27.
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Hagana MaTeMaTHYeCKOTo
aHaJIH3a.

O3HakoMJIEHUE C MOHATUEM YHCIOBOM
MIOCJIEI0BATENILHOCTH, CIOCOOAMU €€ 3aJaHus,
BBIYHCIICHUSIMH €€ WICHOB. O3HAKOMIICHHE C TIOHATHEM
Ipezena nocnenoBaTeaIbHOCTH. O3HAKOMIICHHE C
MTOHATHEM TIPOU3BOIHON. V3yduenne u GopMyIrpoBaHue
€e MEXaHWIECKOT0 ¥ TEOMETPHUIECKOTO CMbICTIA, H3YdCHHE
aJITOpPUTMa BBIYUCIICHUS [IPOU3BOIHON HA IpUMEpE
BBIYHCIICHUSI MTHOBEHHOM CKOPOCTHU M YTIIOBOTO

ko3 unrenra kacareapHol. CocTaBieHHe YpaBHEHUS
KacaTeJbHOH B 00IIeM BUJIE.

YcBoenue npasuil 1upPpepeHIUPOBaHNs, TAOIHIIBI
MIPOM3BO/IHBIX AJIEMEHTAPHBIX (DYHKIUIA, IPUMEHEHHE IS
muddepeHnnpoBanus (yHKIMA, COCTABICHNST YPaBHEHUS
KacatenbHOU. M3yueHne TeopeM o CBSA3U CBOMCTB
(YHKIWU ¥ IPOM3BOTHON, POPMYITUPOBKA HX.
[IpoBeneHue ¢ MOMOLIBIO IPOU3BOJHON UCCIIEI0BAHUS
¢byHKUMH, 3a1aHHON (popMyIToif. Y cTaHOBJICHUE CBSI3U
CBOWCTB (PYHKIINH U TIPOU3BOJHOM 110 UX rpaduKam.
[IpumeHeHue MporU3BOIHON ISl pELIeHUs 3a1a4 Ha
HaX0XJICHUC HaI/I6OHLIlIeFO, HauMCHBIICTO 3HAYCHUSA U Ha
HaXO0KJCHHE 3KCTpEMyMa.

O3HaKOMJICHHE C MOHATHEM WHTErpajia U MepBooOpa3HOM.
W3ydenue mpaBuia BEIUUCIECHHS IEPBOOOPA3HON U
teopeMbl HetoTona— JleiiOnuna. Pemenue 3a1a4 Ha CBsI3b
1epBo0OPa3HON U ee TPON3BOTHOM, BHIUNCICHHE
epBOOOpa3HOM sl faHHOU QyHKIMH. Penenue 3amaq Ha
MIPUMEHEHNE HHTErpasa Uil BBIYUCICHUS (PU3NIecKux
BEJIMYMH U TIOIAAeH

KomOnHMpoBaHHSIH
MeTon B hopme
(hpoHTaNBHOTO OTpoca U
TpyIIOBOM
CaMOCTOSITENILHOI
paboTsr;

(pOHTATBHEII 0TpOC;
CaMOCTOSITETIbHAS
pabota ¢ KHUTOH 1
JpYTrMMHU MaTepHaiaMu;
JIOMaITHUE 3aJaHus
Ipo0IIEMHOTO
XapakKTepa;
BHEAyIUTOpPHAS
CaMOCTOSATEIbHAS
pabora;

[IpakTuueckoe 3anaTue
28-42.

DJIeMeHTbl KOMOMHATOPUKHU U
TeOpHHU BEPOSTHOCTEI.

Wzydenue mpaBuia KOMOMHATOPHUKH U IPAMEHEHIE TIPU
penreHn KOMOWHATOPHBIX 3a/1a4. Perrenue
KOMOWHATOPHBIX 33/1a4 METOJIOM Tiepedopa 1 Mo MPaBUITy
yMHO€eHUs. O3HAaKOMJIEHHUE C IOHATUSMHU
KOMOMHATOPHKH: pa3MeIIeHUsIMHU, COYETAHUAMH,
MepecTaHOBKaMU U (HOPMYJIaAMH JIJISI KX BBIYUCIICHUS.
OOBsCHEHUE U TPUMEHEHUE (POPMYIT JJ1s1 BBIYUCICHUS
pa3MeleHuil, epecTaHOBOK M COYETaHUH MPH PEeIICHUH
3ana4. O3HakomiieHue ¢ GnHOMOM HpioToHA 1
TpeyronbHUKoM [lackans. Penienue npakTuyeckux 3anad
C MCIIOJIb30BAHUEM TTOHATHH U MPaBUI KOMOWHATOPUKH.
M3yuenne ki1accu4eckoro onpeaesieHus: BEpOSITHOCTH,
CBOICTB BEpOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpenune npumMepoB BEIYHMCIEHHS BEPOSTHOCTEH.
Pemenne 3a1a4 Ha BRIYHCIICHUE BEPOATHOCTEH COOBITHH.

KomOuHMpoBaHHBIH
MeToq B hopme
(pOHTATBHOTO OIIpoca 1
rpynIoBOH
CaMOCTOATENbHON
paboTsr;

(poHTaNBHBII OPOC;
BHEAyIUTOpHAS
CaMOCTOSITeNIbHAS
pabora;
CaMOCTOSITEIIbHAS
paboTa ¢ KHUTOU 1
JPYTUMH MaTepHAIAMH.
[pakTHueckoe 3aHsTHE
75-82.
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