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

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas mporpamma mpeamera OVYII.04 Maremartuka obmero obpazoBanust Ne 413 ¢
yaeroM TpeboBanuit DPI'OC CIIO mo mnpodeccum 23.01.17 Macrtep 1o peMOHTY H
00CITy>)KMBaHUIO aBTOMOOUJICH.

1.2. MecTo npeaMeTa B CTPYKTYpe oopa3oBarteiibHoii nporpammsel CIIO:

PaGouas nporpamMma npeaMera OVIIL.04 MaremaTtuka OTHOCHUTCS K
o01eo0pa3oBaTeIbHOMY  Y4eOHOMY LHUKIYy  00pa3oBaTelIbHOH  NIPOTpaMMbl  CPEIHErO
npoecCHOHATLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEero oOpa3oBaHUS C IMOJYYCHHUEM
cpennero oOmiero oopazoanus ¢ yderom tpedoBanuit ®I'OC CIIO nmo mpodeccun 23.01.17
Macrep 1o peMOHTY ¥ 00CTYKHBaHUIO aBTOMOOHMIIEH.

1.3. Pe3yibTaThl OCBOEHHS MPeEAMETA:

OcBoenue conepkanus npeamera OVI1.04 MaremaTnka odecrieunBacT JOCTHKECHUE
00y4aroIUMUCS CICITYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

JIP 7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHUKAMH, JE€TbMHU MJIAJLIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOMN U IPYTUX BUAAX ACSITEIBbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHUE W TOBEJCHHWE HAa OCHOBE YCBOCHHS OOIIECUETIOBEUYECKUX
IIEHHOCTEM;

JIP 9) roTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHUIO, HA
MNPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOM MTPOo(dhecCHOHATLHOM 1 OOIIECTBEHHOM NeSTeIIbHOCTH;

MeTal'[peIlMeTHbIX: (pel"y.]'ISITI/IBHBIe, ITO3HABAaTCIbHEBIC, KOMMYHI/IKaTI/IBHBIe)

MP1) ymeHue caMOCTOSITENIBHO OMNPEACNATh MU JEITeIbHOCTH W COCTaBJSTH ILUIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO  OCYILECTBIISITh, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITENIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJIs JOCTUKEHHS ITOCTaBJICHHBIX Lenen
U peasin3alluy MJIaHOB JEATeIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUH B Pa3IMUHBIX CUTYAIUSIX;

MP 3) BiageHue HaBbIKaMU MO3HABATEIbHOM, y4EeOHO-UCCIEA0BATEIBCKON U IPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMH  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPElICHUs MPaKTUYECKUX 3a/ay, IPUMEHEHHUIO Pa3IMYHBIX
METOJI0B ITO3HAHNUS;

MP 9) BnasgeHue HaBbIKAaMU NO3HABATENIbHON peeKCUU KaK OCO3HAHMS COBEPILAEMBIX
JENCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB UX JIOCTUKEHUSI.

OO0yyaromuiic Hay4YuTcs (peryJIATHBHbIC YHHBEPCAJIbHbIC Y4eOHbIe el CTBHUS):

YV Pl - caMocToATENBHO ONpenensaTh LEI, 3aJaBaTh MapaMeTpbl U KpPUTEpUH, 1O
KOTOPBIM MOXKHO OIIPENEIINUTD, YTO LEIb JOCTUTHYTA,

VV]I P2 - oneHuBaTh BO3MOXHBIE ITOCIICJICTBUS JIOCTHXKCHHS ITOCTABJICHHOM IICIH B
NeSITeIbHOCTH, COOCTBEHHOM JKM3HM M JKU3HU OKpYXKAIOIIMX JIIOJIel, OCHOBBIBasCh Ha
COO0OpaXEHUSIX STUKU U MOpaJIu;

YV P3 - craButb u (opMyaupoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTeNbHOU
JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;



VYVJI P4 - oueHuBarh pecypchl, B TOM YHUCJIE BpPEMsl U Jpyrue HeMaTepHabHbIC
pecypchl, HEOOXOIUMBIE JUIsl JOCTUKEHUS MIOCTABICHHOM LIENH;

YV PS5 - BeiOuparh IyTh JOCTHXKEHHUS LENH, TUIAHUPOBATH PEILIEHUE IOCTaBIECHHBIX
3aJa4, ONTUMU3UPYs MATEPUAIIBHBIE U HEMATEpUaIbHBIC 3aTPATHI;

YV]I P6 - opranu3oBbiBaTh 3((PEKTUBHBIA MOUCK pECypcoB, HEOOXOIUMBIX IS
JIOCTHKEHUS TIOCTaBICHHOM 1IEIIN;

YV P7 - conocraBisATh IOJYYEHHBIM pE3yibTaT ACSITEIBHOCTH C IOCTaBICHHOM
3apaHee LETbIO.

OO0yuaromuiicss HayunTcs (IO3HABaTeJbHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBHA):

YVY]I II1 - uckath U HaXOAUTh OOOOIIEHHBIE CIOCOOBI PEIICHHUsS 3a/lad, B TOM YHUCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMAIMOHHBIA IMOWCK W CTaBUTh HAa €r0 OCHOBE HOBHIC
(yueOHBIC U TTO3HABATEIIbHBIC) 3a]1a4H;

YV TI3 - wucnonb3oBaTh pas3jinyHbIE MOJEIbHO-CXEMAaTUUECKUE CpPEJICTBA JJId
MIPEJICTABJICHUSI CYIIECTBEHHBIX CBS3€M M OTHOUIECHUM, a TaKK€ MPOTUBOPEUYUH, BBISIBJICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

YV IIS - BBIXOAUTH 32 paMKU yu4eOHOTO MpeIMeTa U OCYILIECTBIIATH IieJIeHAPaBIeHHbIH
MOMCK BO3MOXKHOCTEH JJIs1 HTUPOKOTO MEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBHUS;

YV II7 - MEeHATD U yAEepKUBATh pa3HbIE NO3ULIMHU B II03HABATEIILHOMN JAEATEIBHOCTH.

IIpeaMeTHBIX:

1) chopMHPOBaHHOCTH MPECTABICHUI O MATEMATHKE KaK YaCTH MUPOBOU KYJIBTYPBI U O
MECTe MAaTEeMAaTUKH B COBPEMCHHOHN ITUBMIIM3AINK, O CIIOCO0AX OMUCAHMS Ha MaTEeMAaTHUYECKOM
SI3BIKE SIBJICHUH pealbHOTO MUPA;

2) chopMupOBaHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHITHSAX KaK O BaKHEUIIUX
MaTeMaTHYECKUX MOJICIISX, MIO3BOJISIONIMX OMKMCHIBATh M U3y4aTh Pa3HbIC MPOIECCHl U SBICHUS;
MMOHMMAaHHUE BO3MOKHOCTH aKCHOMATHUYECKOT'O TOCTPOCHUS MaTEMATHICCKHX TCOPHIA;

3) BIajiecHue METOJaMHU JI0Ka3aTeJIbCTB U AITOPUTMOB PEUICHUS; YMEHHE UX MPUMCHSTH,
MIPOBOJIMTH JJOKA3aTEIBHBIC PACCYKACHHS B XOJI€ PEIICHUS 3a1a4;

4) BiajgeHWE CTAaHIAPTHBIMU TPUEMAMU PEUICHHUS PAlMOHAIBHBIX W UPPALMOHAIBHBIX,
MOKA3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYCCKUX YPAaBHCHHWN WM HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE JIsl TOMCKA MyTH PEIICHUS U
WUTIOCTPAIINH PEIICHUS yPaBHEHUH 1 HEPaBCHCTB;

5) chopMHUPOBAHHOCTh MPEACTAaBICHUH 00 OCHOBHBIX MOHATHSIX, HAEIX M METOAax
MaTeMaTHYECKOTO aHAIIN3a;

6) BiIaJieHUE OCHOBHBIMU MOHSATUSMU O TIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMEHHUS PACIIO3HABATH Ha YEPTEKAX,
MOJIETISIX M B PEaTbHOM MHpE TeoMeTpuueckue (PUrypsl; MpUMEHEHHE H3YUYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMys JUIS PEHmICHUS TEOMETPHYSCKUX 3a7ad H 33734 C
MPAKTUYECKUM COJICPKAHUEM;

7) chOpMHPOBAHHOCTh TPEJICTABICHUM O TPOIECCaX ¢ SBJICHUSIX, HMEIOIINX
BEPOATHOCTHBI XapakTep, O CTATHUCTUYECKUX 3aKOHOMEPHOCTSX B peadbHOM Mupe, 00
OCHOBHBIX TIOHSATHSX JJICMEHTAPHOW TCOPHHM BEPOSTHOCTEH;, YMCHHA HAXOJHWTh U OICHUBATH
BEPOATHOCTH HACTYILJICHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIlUSIX M OCHOBHBIE
XapaKTePUCTUKHU CITyIalHbBIX BEJTUYHH;

8) BnaseHWe HaBBIKAMHU WCIIOJIB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM MPHU
pEIIeHUH 33]1aY;

9) cdopMUpOBaHHOCTH TPEACTABICHUH O HEOOXOJUMOCTH JOKa3aTeIbCTB IPHU
00OCHOBAaHMHM MAaTEMAaTHUYSCKUX YTBEPXKJICHUH ¥ POJM aKCHOMATHKH B IPOBEICHUHN
JEAYKTUBHBIX PaCCYXICHUIA;



10) chopMupoBaHHOCTH TOHSTHMHOTO ammapara IO OCHOBHBIM pa3lenaM Kypca
MaTEeMaTHKH; 3HAaHUH OCHOBHBIX T€OpeM, (POPMyYJT M YMEHUS UX PUMEHATh; YMEHUsI JOKa3bIBaTh
TEOpPEeMbI U HaXOJAUTh HECTAHIAPTHBIE CIIOCOOBI PEICHHUS 3a/1ay;

11) chopmMHpOBaHHOCTE YMEHMH MOJEIUPOBATh pEaJbHbIE CHUTYallUH, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATD [1OJIyUEHHBIH PE3yJIbTaT;

12) chopMupoBaHHOCTH MNpEACTaBIEHUN 00 OCHOBHBIX HOHATUSAX MaTEMaTHYECKOIO
aHamM3a M MX CBOWCTBaX, BIIAJCHHE YMEHHEM XapaKTepH30BaTh IOBEICHHUE (YHKIUH,
UCIIOJIb30BaHUE MOJIyYEHHbBIX 3HAHUH [Vl ONMCaHUS U aHaJIM3a peallbHbIX 3aBUCUMOCTEH;

13) BnajeHue yMEHUSAMU COCTABIIEHUS BEPOSITHOCTHBIX MOJIENEN 10 YCIOBMIO 3aJaud U
BBIUUCIICHUSI BEPOSATHOCTH HACTYIUICHHsI COOBITMH, B TOM 4YHCIE C NpUMEHEeHueM (opmyi
KOMOMHATOPUKM U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEAOBAaHUS CIy4yalHBIX
BEJIMYMH 110 UX pacIpelesICHUIO;

14) nyis cnensix v C1a0OBUAAIINX 00YyYAIOIIMXCS:

. OBJIa/ICHUE IPAaBUJIAMU 3aIIUCU MaTeMaTHYECKUX (GOPMYJI U CHEIHATIbHBIX 3HAKOB
penbedHO-ToYeuHOM cucTeMbl 0603HaueHwm JI. Bpaiins;

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

. HaJIMYUE YMEHMSI BBIIOJIHATh T€OMETPUUECKHUE TIOCTPOEHUS C TIOMOIIbIO LIUPKYJIs
U JIMHEHKW, 4YMuTaTh penbedHble Trpaduku 3JIeMEeHTapHbIX (YHKIMH Ha KOOpAMHATHOM
IUIOCKOCTH, TPHUMEHSTh CHEIHabHBIE TPHUCIOCOONEHHUsT Ui  pelnbeHOTO  YepyeHus
("Opadrcmen", "lIkompHHUK");

. OBJIQ/ICHUE OCHOBHBIM ()YHKIIMOHAJIOM MPOTPaMMbI HEBH3YaJbHOTO JOCTyNa K
UHpOPMALMU Ha 3KpaHe MEePCOHAIBHOIO KOMIIBIOTEpA, YMEHHME HCIOJIb30BaTh NEPCOHAJIbHBIC
TU(DIOTEXHUYECKUE CpeACTBAa HH(OPMALMOHHO-KOMMYHHKAIIMOHHOIO JIOCTyIa  CJIEHbIMU
00y4JaroIMuUCs;

15) mis oOyyaromumxcst ¢ HapyIIeHUSIMU OITOPHO-IABUTaTEILHOTO amlapara:

. OBJIQ/ICHUE CIIEUUAIBHBIMU KOMIIBIOTEPHBIMH CPEJICTBAMM IPEJCTABICHUS U
aHaJM3a JAHHBIX M YMEHHUE HCIIOJIb30BaTh II€PCOHAJbHBIE CPEACTBA JIOCTYNA C Y4YETOM
JIBUTaTEIIbHBIX, PEYE/IBUTaTEIbHBIX U CECHCOPHBIX HApYIICHU;

. HaJIMYue YMEHUS UCIOJIb30BaTh EPCOHAIBLHBIE CPENICTBA JOCTYIIA.

OcBoenue conepkanus npenmera OYI1.04 MaremaTtnka o0ecreunBaeT JOCTUKECHHE
00yJaronMucs CIeAYIOIINX PE3YIbTaTOB PeaTu3alluy MPOTPAMMbI BOCITUTAHUS:

JIP 4. IlposBnsommii 1 1EMOHCTPUPYIOIMH YBa)KEHUE K JIOASAM TpyJa, OCO3HAIOIINI
LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsmuiicsa K GOpMUPOBAHUIO B CETEBON CpeJie TMUYHOCTHO U
npo¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEa.

JIP 5. OcozHaronuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKAa; YBAKAIOIIUI
COOCTBEHHYI0O M YY)XKYI0 YHMKAJBHOCTh B Pa3IMUHBIX CUTyallMsX, BO BceX (opMax U BUAAX
JIEATEIbHOCTH.



2. CTPYKTYPA U COAEPKXAHME NNPEJIMETA
OVYIL.04 MATEMATHUKA.

2.1. O0beM npeamera, BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl Oo0bem yacos
MaxkcumajibHasi ydeOHasi HArpy3Ka 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

HaunmenoBanue Conep:xanue yueOHOro MaTepuaJa 1 GopMbI OPraHU3aALMH JeATeIbHOCTH O0bem YV Kona JIP
pa3fiesioB U TeM ol0yuamommxcs 4acoB pean3anuu
NPOrpaMmsl
BOCIIUTAHMA
1 2 3 4 5
| 1 kype
Coaep:xkanue yueOHOro MaTepuaJa Yposensb
OCBOEHHUS

BBenenue

1. MaremaTnKa B HayKe, TEXHHUKE, SKOHOMHKE, HH()OPMAIIIOHHBIX TEXHOJIOTHAX H 2(2) JIP 8, YV ]I P2 JIP 4

MIPaKTHYECKOH AesTenpbHOCTH. Llenn u 3anaun n3ydeHus: MaTeMaTuKH B 1
YUPEKICHUSIX CPETHET0 MPO(ECCHOHATFHOTO 00pa30BaHHsL.

Pa3zBurue nonaTH 0 10
YHciIe.
Tema 1. Conep:xanue yueOHOT0 MaTepuasa Yposensb 10
Pa3euTHe noHATHSA 0 OCBOCHUS
quciie 1.1 Lenble u panpioHanbHble yncia. JleiicTBUTENbHBIC YUCTA. 1,2 2(4) YV P1 JIP 4

1.2 TIpubnuxeHHbIe BHIYUCICHHUS. 1,2 2(6) VYAPL,YYAP2 | JIP4

IIpakTuyeckoe 3anaTue 1.

[TpubamKeHHbIE BEIYUCICHHS C TIOMOIIBIO ITPAaBHUII TOJIcUeTa Iu(p Ha MpUMepe 23 2(8) JIP7, JIPS, MP3, JP 5

’ YV P5

1.3 KommniekcHbie uncia. [Tonstue MEHUMON equHuUIbL. AnreOpandeckas popma 12 2(10) YV Pl JIP 4

3aNUCU KOMILIEKCHOTO uncia. JleiicTBrue HajJl KOMIJIEKCHBIMH YHCJIAMHU. '

IIpakTHyeckoe 3aHATHE 2.

JleficTBUs Ha/l KOMIUIEKCHBIMU YUCIIAMU, 33JIaHHBIMU B aireOpanueckoii hopme. 2,3 2(12) MP3 JIP 5
OcHOBBI 24
TPHUTOHOMETPHH.
Tema 2. Coaep:xanue yue0HOT0 MaTepuasa YpoBenn 10
IIpeoOpa3oBanue O0CBOEHHS
TpUuronomerpuyeckux | 2.1. OnpexneneHue paiuaHHON Mephl yIila, CUHyCa, KOCUHYCAa, TAHT€HCA U KOTaHI'€HCa YV Pl JIP 4
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 3anaTHE 3.
Brruncienue 3Ha4ueHN I TPUTOHOMETPUUECKHUX (DYHKIIUH MP3 JP 5
OrmpesienieHre 3HaKa TPUTOHOMETPHUYECKOTO BBIPAXKECHHUS 2,3 2(20)
OcCHOBHBIE QOPMYIBI TPUTOHOMETPHH.
IpakTuyeckoe 3anaTHE 4.
Ipeo6pa3zoBaHne TPHTOHOMETPHIECKUX BEIPAKCHUIA. 2,3 2(22) MP3 JIP 5
Tema 3. Copep:xaHue y4edOHOro MaTepuaJia YpoBens 6
Tpuronomerpuyeckue OCBOCHHUS
byHkumun. 3.1.TpuronoMerpruieckre QyHKINHN, UX CBOWCTBA U TPAPUKH; IEPUOANTHOCTb, 12 2(24) YV Pl JIP 4
OCHOBHOH NEPHOJ. '
3.2.IIpeoOpa3oBaHus rpadUKoOB: CHMMETPHS OTHOCHUTEIHHO OCei KOOPAWHAT U JIP 4
CHMMETpPHS OTHOCHTEIIFHO Hadaja KOOPAWHAT, CHMMETPHS OTHOCUTEIHHO IPSIMOH Y = 1,2 2(26)
X, pacTshDKEHHUE U C)KaTHe BIOJIb OCel KOOPIUHAT.
IIpakTHYeckoe 3aHATHE S.
HccnenoBaHue CBOMCTB TPUTOHOMETPUYECKUX (DyHKINMI. 23 2(28) MP3 JP 5
[TpeoOpa3oBanus rpa)MKOB TPUTOHOMETPHYECKUX (QYHKIMI '
Tema 4. Conep:xanue yueOHOT0 MaTepuasa Yposensb 8
Tpuronomerpuyeckue OCBOCHUSA
YPaBHeHHs U 4.1.0mpenenenne apKkCUHyca, apKKOCHHYca, apKTaHTeHCa YHUCIIA. 1,2 2(30) YV Pl JIP 4
HEPaBEHCTBA 4.2. Pentenue nNpoCcTeHIINX TPUTOHOMETPUYECKUX yYpaBHEHUIl. Pemenne 12 2(32) MP9 JIP 4
TPUTOHOMETPUYECKUX YPaBHEHHUH € IOMOIIBIO IpeoOpa3oBaHUi. '
IIpakTHyeckoe 3aHATHE 6.
Perrenne TpUroHOMETPUYIECKUX YPaBHEHHUH C ITOMOIIBIO IIPeoOpa3oBaHuil 23 2(34) MP3 JP 5
IpakTuyeckoe 3ausiTue 7. 2,3 2(36) MP3, MP9 JIP 5
PelieHre TpUrOHOMETPUYECKUX HEPABEHCTB.
KopHu, crenenu,
Jorapumsl.
IMoka3aTenbHas u 30
JorapupmMuyeckasi
pyHkumn.
Tema S. KopeHnb n-oii Conep:xanue yue0HOIro MaTepuaJia YpoBensn 10
CTemneHH. OCBOCHHUS
5.1. Onpexnenenue KOpHsI -0l CTENEHU U €r0 CBOICTB. 12 2(38) YV Pl JIP 4
Brlunicienne KOpHs HaTypaJbHOM CTENEHHU U3 YHCIIA. ’
5.2. MppauroHanbHble ypaBHEHHMsI U HEPABEHCTBA. 1,2 2 (40) YYAPLYYAP6 |JIP4

IIpakTnueckoe 3anaTHe 8.




[TpeoOpa3oBaHKe UPpaLMOHAIBHBIX BHIPAKEHHH. 2 2(42) MP3 JIP 5
HaxoxeHne 001acTH IOIyCTUMBIX 3HaYEHHH BhIP@KEHHUH, COJIepKaIIUX PaJAuKaIIbL.
IIpakTuyeckoe 3anaTHe 9.
Pemenue npocreiyux uppaluoHalbHbIX YPABHEHUMN. 2 2(44) MP3, MP9 JP 5
IIpakTnueckoe 3anaTue 10.
Pemnene MpocTeHIIX HEPABEHCTB C PaJIUKaIaMH. 2 2(46) MP3, MP9 JIP 5
Tema 6. CteneHsn ¢ Copep:xaHue yuedOHOro MaTepuaJia YpoBens 12
AeCTBUTEILHBIM OCBOCHHUS
nmoKa3areJieM. 6.1. O600mIeHNE TTIOHATHS O TTOKa3aTese cTerneHu. [IpeoOpa3oBaHme CTEIIEHHBIX 12 2(48) YV Pl JIP 4
IHokazarenbHas BBIPAJKEHUI, HCII0JIb3Ysl CBOMCTBA CTENIEHU '
byHnxuusi. 6.2. CrenenHble (hyHKIUH, UX CBOWCTBA U rpaduku. [TokasarensHast QyHKIH, €€ 19 2(50) YVYIOII5, YY I JIP 4
CBOICTBA U TpaduK. ' 117
IIpakTnyeckoe 3anaTue 11.
[IpocTelimue noKa3aTeNbHBIC YPaBHEHUS. 1,2 2(52) YV 117 JIP 5
IIpakTnyeckoe 3anaTue 12.
[IpocTeiimue moKka3aTeNbHBIC HEPABCHCTBA. 1,2 2(54) YV 117 JIP 5
IIpakTnyeckoe 3anaTue 13.
[IpeobpazoBaHue BEIpaKCHUI, COEPKAIIINX CTCIICHH. MP1, MP3 JP 5
CreneHHBIC (YHKIINH, UX CBOMCTBA U IpauKH. 2,3 2(56)
ITokazaTtenpHas QyHKUUs, ee CBOWCTBA U rpaduk.
IIpakTHyeckoe 3ansaTue 14.
Pemenune npocreinyx noka3aTelIbHbIX YPABHEHHUI. 23 2(58) MP3, MP9 JP 5
Pemenune npocreimx NoKa3aTeJIbHbIX HEPABEHCTB. ’
Tema 7. Coaep:xanue yue0HOT0 MaTepuasa Yposenb 8
Jlorapudgm u ero 0CBOEHMS
cBoOjicTBA. 7.1. Omnpenenenue orapudma, JeCITUIHOTO ¥ HATYPAIIBHOTO Jorapudma. 3anuch 12 2(60) YYOAPLYYAP7 |JIP4
Jlorapupmuyeckasi OCHOBHOT0 Jiorapu(dmMuueckoro toxectsa. [lepexo; K HOBOMY OCHOBaHHIO. ’
byHKUHA. 7.2. Peuienue npocTerInx JIorapupMUIeCcKiX YpaBHEHUI. 1,2 2(62) MP9, YY1 P4 JIP 4
IIpakTuyeckoe 3ansTue 15.
Pemenne npocreiimmx gorapuMHIECKUX HEPaBEHCTB. 1,2 2(64) MP9, YY1 P4 JIP 4
IIpakTHyeckoe 3ansaTue 16.
IIpeoOpa3oBanue JOrapUPMHUUCCKUX BBIPAKCHHI. MP1, MP3 JP 5
Jlorapudpmmueckas GpyHkms. Pemenue mpocTedmux JorapupMIIecKuX ypaBHEHUIH 2 2(66)
1 HEPABEHCTB.
IIpsMbIe U MIOCKOCTH 14
B IMPOCTPAHCTBe.
Tema 8. Conep:xanue yue0HOro MaTepuaJa YpoBensn 8
IMapajjeabHOCTh B OCBOCHHUSA




NMPOCTPAHCTBE 8.1. U3yuenue akcuom crepeomeTpun. CIeACTBUSI U3 aKCHOM. YV P1 JP 5
B3anMHoe pacrnosoxeHue IByX IpsAMBIX B IpocTpaHcTBe. OnpeeneHue 1,2 2(68)
MapauIeNIbHBIX U MEPICHANKYIISIPHBIX NPsIMbIX. [Ipu3HaKy mapauienbHOCTH.
8.2. Ompenenenne ¥ MPH3HAKH MAPAICIFHOCTH MPSIMOH U TNIOCKOCTH 1,2 2(70) YV P7 JIP 4
8.3. OmpeienieHre M IPH3HAKH TAPAIIIEITFHOCTH TUNIOCKOCTEHH. 1,2 2(72) VY] P7 JIP 4
IIpakTnyeckoe 3anaTue 17.
B3aumHoe pacnonoxeHue NpsMbIX, IPSIMOM U IIOCKOCTH. 23 2(74) MP3, VY] P4 JIP 5
B3aumHoe pacnonoxeHue IoCKoCTeN. '

Tema 9. ConepaxaHue y4eGHOro MaTepuaJja Yposens

IlepneHAMKYISIPHOCTH OCBOEHMS 6

B IIPOCTPAHCTBeE.
9.1. OnpexneneHne NpsMOH, MIEPIIEHANKYIAPHOH mIockocT. OtpeneneHue 1,2 2(76) YV Pl JIP 4
MIEPICHANKYISIpA ¥ HAKJIOHHOM. TeopeMbl 0 TpeX MepneHIuKyIIpax
9.2. OnpeneneHue U NOCTPOCHUE yIila MEKAY NPSIMON U INIOCKOCTBIO, IBYTPAHHOI'O 1,2 2(78) MP9 JIP 4
yrina. 300paxeHne NpoCTpaHCTBEHHBIX QHUTYD.
IIpakTHueckoe 3ansiTHe 18.
Pewmenue 3ana4 no teme «lleprneHuKkyIsip 1 HaKJIOHHASI, MP3, MP9 JP 5
[pu3HaK MepIeHIUKYIAPHOCTH 2-X MIIOCKOCTEH. 2,3 2(80) VY II5
H300pakeHne MpoCTpaHCTBEHHBIX QUTYD.

Koopaunatsl u 12

BEKTOP.

Tema 10. Conep:xkanue yue0OHOT0o MaTepuasa Yposensb 6

BekTops! B OCBOCHUS

NMPOCTPaHCTBE 10.1. Onpenenenue BekTopa, MOy BeKTopa. PaBeHCcTBO BekTOpoB. Cil0oKeHNE 1,2 2(82) YV Pl JIP 4
BEKTOPOB. YMHO)KEHHE BEKTOpa Ha YHCIO0. PasnoskeHne BeKTopa 1o HalpaBICHUSIM.
10.2. Onpenenenuie yria Mexy AByMs BekTopaMu. [Ipoexiust BEKTopa Ha OCb. 1,2 2(84) YYATIIS JIP 4
Brruncienne KoopAuHAT BEKTOPA, CKAISPHOTO TIPOU3BEICHNE BEKTOPOB
IIpakTnyeckoe 3auaTue 19.
[HeiictBus Hax Bekropamu. HaxoxieHue yria Mexay BEKTOpaMHU. 23 2(86) JIP§, MP1, MP3 JP 5
Hcnonp30BaHre BEKTOPOB IPH PEIIEHUU MAaTEMATHYECKUX U NPUKJIAJHBIX 3a1a4 ' YV P2

Tema 11. Coaep:xkanue yueOHOro MaTepuasia Yposensb 6

IpsimoyroabHast O0CBOEHMS

cucremMa koopauHat B | 11.1. BeaeHue npsiMOyroidpHOH (IeKapTOBO) CHCTEMBI KOOPIUHAT B POCTPAHCTBE. 12 2(88) YV Pl JIP 4

NMpPOCTPaHCTBe. Pazno)xeHne BeKTOpa 0 KOOPAMHATHBIM BEKTOPaM ’
11.2. Vcnionp30BaHne KOOPJMHAT NPU PEIICHUH MaTeMaTHIECKUX U TPHKJIaIHBIX 12 2(90) JIP8, MP1, MP9, JIP 4
3a7a4. ' YV P2
IpakTuyeckoe 3ansaTue 20.
Koopannate! BexTopa. [imnHa Bexropa. [eficTBus Hax BekTopamu. CKansapHOe 23 2(92) MP3, VY P7 JP 5

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

38
TeJia.
Tema 12. Conep:xanue yueOHOro MaTepHuaJa Yposenn 18
MHororpaHHuKH. OCBOCHMS
12.1. BepmmHsl, pebpa, rpaHi MHOTOTpaHHHUKA. Pa3BepTka. MHOTOTpaHHBIE YTIIBL. 12 2(94) YV Pl JIP 4
Brimykisie MHOTOrpanHUKH. Teopema Ditnepa. '
12.2. Tlpu3ma, ee ocHOBaHHE, OOKOBEBIE pedpa, BICOTa, OOKOBasi IOBEPXHOCTD. 1,2 2(96) YV P7 JIP 4
[psimast m HakmoHHas npu3Ma. [paBmnpHas npusma. [lapamnenenumen. Kyo.
12.3. [lupamuna, ee ocHOBaHNE, OOKOBBIE pedpa, BEICOTa, OOKOBAsI TOBEPXHOCTH. 1,2 2(98) YV P6 JIP 4
Tpeyronsaas nupamuzaa. IlpaBuwibHas nupamuja. Y cedeHHas nupaMuaa
12.4. Cummerpun B KyOe, B TapaiuiesienuIieie, B mpusMe u nupamuse. [lonsrue o 12 JIPS, VY P2 JIP 4
CUMMETPHH B IPOCTPAHCTBE (LIEHTPalIbHasl, OCEeBast, 3epKajibHas ). [IprumMepsr ’ 2(100)
CUMMETPHH B OKPY’KaIOIIEeM MHpeE.
JuddepenunpoBanublii 3auer 3a 1 cemecTp 1,2 2 YYIOII1, YYI JP 5
(102) 7
12.6. IlpencraBieHue o MpaBUIbHBIX MHOTOTpaHHUKAX (TETpasp, Ky0, OKTasap, 1,2 2(104) MP9, YY1 P3 JIP 4
JOJIEKadIp U UKOCAdIP).
IIpakTHyeckoe 3ansTue 21.
[Tpusma, ee ocHOBaHue, OOKOBEIE pedpa, BHICOTA, OOKOBast HOBEPXHOCTD. [Ipsimast u MP1, MP3, JP 5
HaKJIOHHasA npu3Ma. [IpaBunsHas mpu3Ma. Pemenne 3a1ay Ha HaXOXKACHUE 2,3 2(106) YV P6
31eMeHTOB. [locTpoeHue ceueHui.
IIpakTnyeckoe 3auaTHe 22.
Mapannenenumnen. Ky6. Pemrenne 3aqad Ha HaxoxxaeHHe 37eMeHTOB. [locTpoeHne MP1, MP3, JP 5
N 2,3 2(108)
CEUCHHI. VYV I11
IIpakTnyeckoe 3auaTHe 23.
[Mupamuna, ee ocHOBaHKE, OOKOBBIE pedpa, BRICOTA, OOKOBAs IIOBEPXHOCTb. MP1, MP3, JIP 5
Tpeyroasnast nupamuaa. [paBuiibHas nupamuja. Y cedeHHas nupamujaa. Perenne YV P6
. 2,3 2(110)
3a/1a4y Ha HaXOXJIEHHE IIEMEHTOB nupamMuabl. [locTpoeHue ceueHuit VYV I11
MHOTOTPaHHHKOB.
Tema 13. Coaep:xkanue yue0HOro MaTepuasa Yposensb 8
Tena BpauieHus. 0CBOEHMS
13.1. Hunusap u koHyc. YcedeHHbIH koHyc. OCHOBaHME, BBICOTA, OOKOBas YV P, JIP 4
MIOBEPXHOCTD, 00pa3yrolmas, pazBepTka. OceBble CEUeHUs U CEUeHUs, MapaieIbHbIE 1,2 2(112) YV 111
OCHOBAHHIO.
13.2.1ap u chepa, MX CeYeHHUs, KacaTesibHas IIOCKOCTH K cepe. 1,2 2(114) YV I11 JIP 4
IIpakTuyeckoe 3ansTue 24.
Hummaap. OcHOBaHUe, BRICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yromias, pa3BepTKa. MP1, MP3, JP 5
OceBble CEYCHUS U CeUeHHs, MapajliejibHble OCHOBaHHUIO PeleHue 3a1a4 Ha 2,3 2(116) YYAII5

HaXOXICHUC DJICMCHTOB MUJIMHAPA.
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IIpakTHuyeckoe 3ansiTue 25.

Konyc. OcHoBaHue, BEICOTa, O0OKOBasi TOBEPXHOCTH, 00Opa3yroas, passepTka. OceBbie MP1, MP3, JP 5
CEYEHUs U CeueHMs], IapajelbHble OCHOBaHHIO PellleHne 3a1a4 Ha HaX0XJIeHHe 2,3 2(118) YV 111
JIEMEHTOB KOHYCa.
Tema 14. Copep:xaHue yuedOHOro MaTepuaJia YpoBens 12
O0beMbl TEI H OCBOCHHUSA
IJIOIATU UX 14.1. Ioustue 06 00beMe Tena. OTHOIIEHHE 00BEMOB MOAOOHBIX TEL. 1,2 2(120) YV P1 JIP 4
NOBEPXHOCTEN. 14.2. ®opmymsl o0beMa KyOa, PSIMOYTOIBHOTO MapajlIesIeIIea, TPU3MEI, 12 2(122) YYOII1 JIP 4
mumHApa. PopMyIel 00beMa THpaMUIEL M KOHYCA. '
14.3. ®opMyIIsI TIOIAIM TIOBEPXHOCTEHN IIIIMH/IPA ¥ KOHyCa. 1,2 2(124) YV II1 JIP 4
14.4. ®opmyisl 06beMa Mmapa 1 IIomaan cepol 1,2 2(126) YV II1 JIP 4
I[IpakTuyeckoe 3ansaTHe 26.
Brranciienne 00beMa MHOTOTPaHHUKOB. BrrancineHne oobeMa Tel BpalieHusI. 2,3 2(128) MP3, YV II5 JIP 5
IIpakTnyeckoe 3anaTHe 27.
Brrunciienue miomaay noBepXHOCTH MPU3MBI, MHPAMUIBI HIJIHHIPA, KOHYca, Iapa. 2,3 2(130) MP3, YV II5 JIP 5
Havana
MaTeMaTH4ecKoro 56
aHaJIM3a.
Tema 15. Coaep:xkanue yueOHOro MaTepuaJa Yposensb 8
IIpounsBoanas OCBOEHHUS
bynkuun. 15.1. TlonsTtue o mpeese Mociea0BaTeIbHOCTH. [IOHATHE 0 MPOU3BOIHOM (YHKIIUH, 12 2(132) YV PI1, JIP 4
(U3MYECKUI ¥ TeOMETPUYECKHUIT CMBICI TPOU3BOIHOM. ' YV II5
15.2. IlpousBoaHas CyMMBI, pa3HOCTH, IPOU3BEACHNUS, YACTHOTO. YpaBHEHUE 12 2(134) YV 113 JIP 4
KacareJbHOM K rpaguky QyHKIUH. '
KoncyabTanus.
[TpousBoHBIE 00pATHOW (HYHKIMK ¥ KOMIO3UIMH (YHKIIHH. YYIII3, VY JP 5
1,2 2(136) 7
IIpakTHyeckoe 3ansTHE 28.
INpaBuiia BEIYHCIICHHUSI IPOU3BOIHOM. 2,3 2(138) MP3 JIP 5
Tema 16. [Ipumenenune | Coaepxxanue ydeGHOro Mmarepuajia YpoBenn 20
NMPOM3BOJHOI K OCBOEHHUS
HCCJIeJOBAHUIO 16.1. HaxoxneHune HanOOJBIIEro M HAMMEHBIIIEro 3HaueHUsI (PYHKITMH Ha OTpE3Ke. 12 2(140) YV Pl JIP 4
bynkmmun. Toukn skcTpeMyMa GYHKIHUU U UX HAXOXKICHUE. '
16.2. IlpumMeHeHe TPON3BOIHOM K UCCIIEOBaHNIO (QYHKINI 1 ITIOCTPOCHHUE MP9, VY ]I P6 JIP 4
1,2 2(142)
rpaduKoB.
IIpakTnuyeckoe 3ansTue 29.
HccnenoBanre GpyHKIMU Ha SKCTPEMYM C ITOMOIIb EPBON MPOU3BOIHOM. 2(144) MP1, MP3 JP5
KouncyabTanmusi.
HccnenoBanne GpyHKIMHU Ha SKCTPEMYM C ITOMOIIb BTOPOH NPON3BOTHOM. 1,2 2 (146) MP3, MP9 JIP 5
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IIpaktnueckoe 3ansTue 30.

BornyTocts 1 Beiykiiocts. Touku neperuoa. 2,3 2(148) YV Pl
IIpakTnueckoe 3ansTue 31.
[MocTpoenue rpadukoB ¢pynknuid ¢ nomorusto | u Il mpousBoaHoH. 2,3 2(150) MP9, YV P6
16.4 ®dusnueckuit, reOMETPUIECKHII CMBICI TPOU3BOTHOM. 1,2 2 (152) YYAP6, VYYATIIS | JIP4,JIP 5
16.5 TIpou3BOAHBIE BBHICIIMX TOPSAKOB 1,2 2(154) MP9, YV ]I P4
IIpakTHueckoe 3ansTue 32.
[TpakTHyeckoe NpUMEHEHHE ITPOM3BOAHOM. 2,3 2(156) MP 9, VY1113 JP 5
IIpakTnueckoe 3ansTue 33.
Haxo’xeHne Npou3BOAHBIX BBICHIUX MOPSAKOB. 2,3 2(158) MP 9, YV 113 JIP 5
Tema 17. Coaep:xkanue yueOHOro MaTepuasa YpoBensb 28
IlepBoodpa3nas u OCBOEHHUS
HHTErpaJj. 17.1.TTepBooGpa3zHasl. 1,2 2(160) YV Pl JIP 5
17.2. TIpaBmia HaXOXKICHHUS TIEPBOOOPA3HBIX 1,2 2 (162) YV P6 JIP 5
IIpakTnyeckoe 3anaTHe 34.
JduddepernnpoBanre U HHTETPHIPOBAHNE — B3AUMHO 00paTHBIE NEHCTBUS 2,3 2 (164) JIP 7, MP 1 JIP 5
IIpakTnyeckoe 3anaTue 35.
HeoHO3HAYHOCTE HAXO0XKACHUS TIEPBOOOPA3HOI 2,3 2(166) MP9, VY] 113 JIP 5
17.3. HeompeneneHHBIH HHTETPAI B €T0 CBOICTBA. 1,2 2(168) YV P6
IIpakTnyeckoe 3auaTue 36.
HenocpencTBeHHOE MHTETPUPOBAHNE 2,3 2(170) YVYOIL, YYAP7 | JIP5S
Koncyabranmus.
dm3ryecKoe ¥ TEOMETPUIECKOE MPIIIOKEHHE HEOTIPEIeICHHOT0 HHTErpaia 1,2 2(172) MP 9 JIP 5
IIpakTnyeckoe 3auaTue 37.
3aKoH JIBIKCHUS Yepe3 HeOolpe IeICHHBIH HHTETpall 2,3 2(174) YYAPT7, VYAII1 | JIP S
17.5. lHTeTpHpOBaHNE METOIOM 3aMEHBI TIEPEMEHHOM. 1,2 2(176) YV P6 JIP 5
IIpakTnyeckoe 3auaTue 38.
WnterpupoBanue. Crioco0 MOACTaHOBKH. 2,3 2(178) JIP 9, MP 1 JIP 5
IIpakTnyeckoe 3ausaTune 39.
[IpuMepsl HHTETPUPOBAHUS MTOICTAHOBKOIA. 2,3 2(180) JIP 9, MP 1 JIP 5
IIpakTnyeckoe 3ausTue 40.
WHTerpupoBaHue mo 4acTsM. 2,3 2(182) YV P1, MP 3 JIP 5
IIpakTnyeckoe 3auaTue 41.
Brruncnenue HeonpeIeIeHHOr0 HHTErpaa 2,3 2(184) MP9 JIP 5
IIpakTnuyeckoe 3ansiTue 42.
VHTerpupoBanye HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIHMH. 2,3 2(186) Yy 117 JIP 5

2 kypc
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Tema 18. Coaep:xanue yueOHOro MaTepuasa YpoBensb 12
IloBTOpeHune OCBOEHHUS
18.1 Pemienue mpuMepoB Ha Bce (OPMYITBI COKPAIEHHOTO YMHOXCHUS 1,2 2(2) YV P7 JIP 5
IIpakTnueckoe 3ansiTue 43.
18.2 Pemenue mpuMepoB Ha BCE ACHCTBUS CO CTENECHSIMU 1,2 2(4) MP9 JIP 5
IIpakTHueckoe 3ansiTue 44.
18.3 IToka3aTenbHbIe ypaBHEHUS] U HEPAaBEHCTBA 1,2 2(6) YV P7 JIP 5
IIpakTHyeckoe 3anaTHeE 45.
18.4 Jlorapupmuyeckue ypaBHEHHs M HEpaBEHCTBa 1,2 2(8) YV P7 JIP 5
IIpakTHueckoe 3ansiTue 46.
18.5 Tpuronometpus. ToxmecTsa. 1,2 2(10) YV P7, MP 9 JIP 5
I[IpakTuyeckoe 3ansaTue 47.
18.6 TpuroHomeTpuyecKrie ypaBHCHNS M HEPABEHCTBA. 1,2 2(12) YV P7,MP9 JIP 5
Cucrembl ypaBHeHUH 32
U HepaBeHCTB
Temal9. Cucremsl Coaep:xanue yue0HOro MaTepuasia Yposensb 32
YPaBHeHMIl U OCBOCHMS
HepaBeHCTB 19.1 JluneiiHpIe ypaBHEHUS C OJHOW NEPEMEHHOM 1,2 2(14) YV P6 JIP 4
IIpakTuyeckoe 3aHaTue 48. 2,3 2(16) YV 111
Pewienne nuHENHBIX YpaBHEHUH ¢ OJTHOM EpEMEHHON
19.2 JIuneiiHple HEpaBEHCTBA C OJHOW MEPEMEHHOM 1,2 2(18) YV P6 JIP 4
IIpakTuyeckoe 3anaTue 49. 2,3 2(20) YV 111 JIP 4
Pewienne nuHeHBIX HEPABEHCTBA C OAHOM NepeMEHHOM
19.3 CucTeMbl ¥ COBOKYITHOCTH HEPABEHCTB C OJTHON IMepeMeHHON 1,2 2 (22) MP 3, MP 9 JIP 4
Ipakruueckoe 3austue 50. 2,3 2 (24) MP 3, MP 9
Pemenne cucteM M COBOKYITHOCTH HEPABEHCTB C OJIHOM IEpEeMEHHOM
19.4 HepaBeHcTBa ¢ OAHOM EPEMEHHOM, COJIEpKALINE TEPEMEHHYIO 10T 3HAKOM 12 2(26) YV II3 JIP 4
MOJyJIst
IpakTuyeckoe 3anaTue 51. 2,3 2 (28) YV 113, MP 9
Pemenne HepaBeHCTB ¢ OHON EPEMEHHOMN, CO/lep KaIINe TEPEMEHHYIO T10] 3HAKOM
MOJyJIst
19.5 CucteMsl, coaepxanire JpoOHO-palliOHATBHBIC YPaBHEHUS M HEPABEHCTBA 1,2 2(30) YVII1 JIP 4
IpakTuyeckoe 3aHaTHE 52. 2,3 2(32) YV 111, MP 9
CucreMmsl, cozepskanye IpoOHO-pallOHAIbHBIE YPaBHEHUSI
19.6 UppaunoHanbHble HEPAaBEHCTBA U CUCTEMBI, COJIEpXKAIIE UPPALlMOHATIbHbIE 1,2 2(34) YV Pl JIP 4
HEepaBEeHCTBA.
IMpakTuyeckoe 3ausiTue 53. 2,3 2(36) VY P1,MP9
Pelwienne uppaniMoOHaJIBHBIX HEPABEHCTB U CUCTEM, COAEPKALLUE UPPALIMOHAJIBHbIE JIP 4

HEpAaBEHCTBA.
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19.7 Jlornueckuii nepebop B 33/1a4ax C MapamMeTpOM. 1,2 2(38) YV TIIS JIP 4
19.8 KBagpaTHbIi TpeXwIeH B 33a4ax ¢ MapaMeTpOM U HeCTaHJapTHBIX 3aJauax. 1,2 2(40) YV Pl JIP 4
IIpakTHyeckoe 3aHsiTHE 54. 2,3 2(42) MP9
[TpumeHeHne cBOWCTB (DYHKIMI K PEIICHUIO YPaBHEHUI U HEPABEHCTB
IIpakTHyeckoe 3aHsATHE 55. 2,3 2(44) MP 1, VY] P2 JIP 5
['eoMeTpHyecKre HHTEPIIPETALUH.

DJIeMeHThI JIMHeHHOM

52

ajiredpsl.

Tema 20. Coaep:xanue yueOHOro MaTepuasa YpoBensb 26

Marpuna. 0CBOCHHUS
20.1 Onpenenenne MaTpuisl. JIeHCTBYS HAJ MATPHUITAMH. 1,2 2(46) JIP 9 JIP 4
20.2 JIuHeiHbIe ONepaliiy Hal MaTPHIAMH. 1,2 2(48) MP 3, YV P2 JIP 4
IIpakTuyeckoe 3aHaTHE 56. 2,3 2(50) YV P5 JIP 5
YMHOKEHHE MaTpHIL.
20.3 O6parHasi MaTpHIia. 1,2 2(52) YV P7,JIP9 JIP 5
IIpakTuyeckoe 3aHaTHe 57. 2,3 2(54) YV 113 JIP 5
Bprruncienne oOpaTHBIX MaTpHIL.
20.4 OnpepenuTeab MaTPUIBL. 1,2 2(56) YV II5 JIP 4
20.5 OcHOBHBIE CBOMCTBA OIpEAETUTENEH. YYIOIIS5, YV ]I JIP 4

1,2 2 (58) 7

IIpakTuyeckoe 3aHaTHE 58. 2,3 2(60) YV P7, MP 9
Brluncnenue onpenenuTeneii BTOPOro U TPETbEro MOPSIIKOB. JIP 4
20.6 MuHOpEL. AnreOpanveckoe TOTMOTHEHNE JICMEHTOB OTIPEICITATEIS. 1,2 2(62) YV P1 JIP 4
20.7 Teopema Kpamepa. Mertox 'aycca. 1,2 2(64) MP 1, VY]] P6 JIP 4
IpakTuyeckoe 3aHaTHe 59. 2,3 2(66) YV 111
Pewenune npocrednx MaTpUYHBIX YpaBHEHHH.
Ipakruyeckoe 3austue 60. 2,3 2(68) YV P5 JIP 5
Pemenne nuHeHHBIX ypaBHeHHA 10 opmyinaM Kpamepa.
IpakTuyeckoe 3ausaTue 61. 2,3 2(70) MP3 JIP 5
Pewenue crucrem IMHEHHBIX ypaBHEHUI MeTo10M [aycca.

Tema 21. Copep:xaHue y4eOHOT0 MaTepuaJa 26

Juddepennnan 21.1 [powusBogHas u nuddepeHman GyHKIUN OTHOW TepEMEHHOM. 1,2 2(72) JIP9, MP3 JIP 4

CJI0KHOH (pyHKIMU. 21.2 [Tpon3BOJHBIE BBICITUX TOPSIKOB. 1,2 2(74) MP3,MP9 JIP 4
21.3 TIpoun3BoaHasH CIIOKHOM 1 HESIBHOHM (DyHKIIMH. 1,2 2(76) YV Pl JIP 4
IIpakTHyeckoe 3aHaTHE 62. 2,3 2(78) MP9 JIP 4
Brluncienue npon3BoHbIX.
21.4 Tlonstne nuddepennuana. ['eomeTpuuecKuii CMBICIL. 1,2 2(80) JIP9, MP3 JIP 5
21.5 Beruucnenue quddepenunana. 1,2 2(82) MP9 JP 5
IIpakTHyeckoe 3anaTHE 63. 2,3 2(84) YYATIIS5 JP 5
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Haxoxnenne muddepenimana GyHKIMM.

21.6 Inddepenunansupie ypaBaenus. [lopsinok nuddepeHnnanbHOro ypaBHeHHsI. 1,2 2(86) YV II1 JIP 4
21.7 InddepeHunanbuple ypaBHEHHs IIEPBOTO NOPSIKA. 1,2 2(88) YV 113 JIP 4
IpakTuyeckoe 3auaTue 64. 2,3 2(90) YV 113, MP9 JIP 5
Pemenre muddepennmanbHpIX ypaBHEHUH MIEPBOTO MOPSIKA.
21.8 CocraBienue mudQepeHIMaIbHOTO YPaBHEHsI [0 YCIOBHIO 3a]a4u. 1,2 2(92) YV 115 JIP 4
IpakTuyeckoe 3aHaTHE 65. 2,3 2(94) YV 113 JIP 5
AJTOpUTM pelleHHs 3a/1a4 Ha cocTaBiIeHne TudepeHaIbHbIX ypaBHEHHH.
IpakTuyeckoe 3aHaTue 66. 2,3 2(96) YV 117 JIP 5
3ajaun Ha cocTaBieHue AU GepeHINATbHBIX YPaBHEHUH

Hurerpan u ero 28

NPHJIOKEHHS.

Tema 22. Copep:xaHue y4eOHOr0 MaTepuajia 28

OmnpeneneHHbIH 22.1 Onpexnencuusiii nHTErpa. OCHOBHEIE CBOMCTBA. 1,2 2(98) MP 1 JIP 4

HHTErpall. 22.2 IloncTaHOBKA B OTIPEIEIIEHHOM HHTETpae. 1,2 2(100) YV 111 JIP 4
IIpakTuyeckoe 3aHaTHE 67. 2,3 2(102) YV P7, MP9 JIP 5
JAuddepenunpoBannbiii 3auer 3a 3 cemecTp
22.3 [IpaBuio BRIYMCIICHUS TUIOMIAICH MIIOCKUX QUTYP. 1,2 2(104) YV 115 JIP 4
202.4 [Tnomaau Gpuryp, pacmoyioKEHHBIX MOTHOCTHIO WM YaCTUUHO HaJ (110]T) OChIO 12 2(106) YV II3 JIP 4

X ,
é2.5 [Tnomanu ¢puryp, pacroyIoKeHHBIX TOTHOCTHIO WM YaCTHYHO HaJ (IT0JT) OCHI0 12 2(108) YV II3 JIP 4
y

IpakTuyeckoe 3aHaTHE 68. 2,3 2(110) YV 115, MP 9 JIP 5
Beraucnenue miomajeid Guryp ¢ moMoIIbio ONpeIefIcHHOr0 HHTErpaa.
IpakTuyeckoe 3aHsTHe 69. 2,3 2(112) YV 115, JIP 9 JIP 5
Berancnenue miomajei Guryp, pacronokKEeHHBIX OJHOCTHIO WM YaCTHYHO HAJ
(o) ocwio OX.
Ipakruueckoe 3austue 70. 2,3 2(114) YV 115, JIP 9 JIP 5
Berancnenue miomajei Guryp, pacronokKeHHBIX OJHOCTHIO WM YaCTHYHO HaJ
(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, VY] P5
Brruncienue paboThl CHIIBI, TPOM3BEICHHOH ITPH NPSIMOJMHEHHOM JABHKEHUH TeJIa.
IIpakTHyeckoe 3aHsITHE 72. 2,3 2(120) YYA P4, JIP 8 JIPS
Brruncienue paboThl, 3aTpayeHHON Ha pacTsHKEHHE MITH COKAaTHE MTPY>KUHBIL.
IIpakTHyeckoe 3ansiTHE 73. 2,3 2(122) MP 3, VY] P2 JIPS

Brruucienue pa60T},1, HpOHBBO,Z[HMOﬁ Ipy NOJAHATHUU I'pYy3a.
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I[pakTuyeckoe 3ansaTHE 74. 2,3 2(124) MP 3, VY1 P2 JIP5
BhIunciieHue CHIIBI TABJICHUS JKUIKOCTH

DJIeMeHTbI

KOMOUHATOPUKH U 2

TEoOpUH

BEPOSITHOCTEIA.

Tema 23. Copep:xaHue y4edOHOro MaTepuaJia YpoBens 2

IIpeacraBiaenue 0CBOCHHUS

AAHHBIX, cTaTHCTHKA, | 23.1. OCHOBHBIEC MTOHATHSI KOMOHHATOPHKH. 1,2 2(126) MP3, VV]I P4 JIP 4

BEPOSATHOCTb. 23.2 MepecranoBku. Pazmernennst. CoueTanusl. 1,2 2(128) YVIAP3, VY P4 | JIP 4
IMpakTHyeckoe 3ausitue 75. 2,3 2(130) YV P7, MP 9 JIP 5
Pewmenne 3anay Ha [lepecTaHoBKH.
IpakTuyeckoe 3ansiTue 76. 2,3 2(132) YVOAI,VYO 117 | JIP 5
Pemenue 3agau Ha PasMmernienust.
[pakTuyeckoe 3anaTue 77. 23 2(134) ﬁg’ﬂ I3, yvyJa JP 5
Pemenne 3agau Ha Coueranus.
23.3 OCHOBHBIC TIOHSTHS TEOPUU BepOATHOCTH. COOBITHSI. 1,2 2 (136) YV P6 JIP 4
IpakTuyeckoe 3ansiTue 78. 2,3 2(138) YV P6, VYAP7 | JIP5
OmnpeieneHust BEPOSITHOCTH COOBITHSI.
23.4 Onepanuu HaJl COOBITUSIMU. 1,2 2(140) YV II1 JIP 4
[pakTuyeckoe 3anaTue 79. 23 2(142) ﬁg’ﬂ 1, yya JP 5
TeopeMbl CI0KEHHUs, YMHOXKEHUS BEPOSITHOCTEH.
23.5 MaremaTH4yecKoe OXKHJAHNE U TUCIIEPCUs AUCKPETHOM CITyJdaitHOH BETUYNHBI. 1,2 2(144) YV 115 JIP 4, JIP5
[pakruueckoe 3ansaTue 80. 23 2(146) Eg’ﬂ I15, YY1 JIP 5
HaxosxaeHne MaTeMaTHIeCKOr0 OXKHIAHHS U TUCTICPCHH.
IpakTuyeckoe 3ansitue 81. 2,3 2(148) YYJ P6 JIP 5
IIpuMeHeHre 3aKOHA OOJIBIIINX YUCEII.
IpakTuyeckoe 3ansiTue 82. 2,3 2(150) YV P6, VY] P7 | JIP5
3amaun MaTeMaTHYECKON CTATHCTUKU.

Tema 24. 3anauu ¢ Coaep:xanue yue0HOT0 MaTepuasa YpoBenn 10

TEKCTOBBIM YCJOBHEM. OCBOEHUS
24.1 Apudmerrdeckue 3a1a49u C TEKCTOBBIM COJICPIKAHUEM. 1,2 2(152) VYA P3,VVYIP5 | JIP5
24.2 3anaun Ha ONITUMAJIBHBIH BBHIOOD. 1,2 2(154) YV P3, YVYIAPS | JIP4
KoncyabTanus.
24 .3 3aaun Ha ABUKEHUE 1,2 2(156) YV P4, JIP 9 JIP4
Koncyabranmus.
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24.4 3aiauu Ha IPOM3BOUTEIBHOCTH U paboTy 1,2 2(158) YYAP2, YYAPL | JIP4,JIP5
KoncyabTanus.
24.5 3amauu Ha TIPOIICHTHI, YACTH, TOJIU 1,2 2(160) YYAP2, VYA PL | JIPS

OCHOBBI IUCKPETHOI 8

MAaTEMATHKHA

Tema 25. MHo:kecTBa Conep:xanue yue0HOIr0o MaTepHuaJa Yposensn 8

U OTHOIIIEHHS. OCBOEHHUS
25.1 TToHsATHE MHOKECTBA. 3aJaHHE MHOMKECTB. 1,2 2(162) MP 1, JIP7 JIP 4
25.2 OTHOLIEHNS. 1,2 2(164) MP3,YV]I P7 JIP 4
[pakTuyeckoe 3anaTue 83. 23 2(166) Eg’ﬂ I15, Yy 1 JIP 5
Omneparn HaJl MHOKECTBaMH U FIX CBOHCTBA.
IIpakTuueckoe 3auaTue 84. 2,3 2(168) YV P6, VYAP7 | JIP5
CBOHCTBA OTHOILIEHUH.

Bcero: 354

IIpomeskyToyHas aTTecTalys NPoBoAUTcs B opMe IK3aMeHa
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3. YCJIIOBUS PEATIN3AIIUU ITPOT'PAMMBI
OVYII1.04 MatemaTHka

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 TEOMETPHH.

TexHuueckue cpeacTBa 00ydeHHUS:

- IEpCOHAJIBHBIM KOMIIBIOTED;

- MaHunynsTop Tuna mMeib Genius NetScroll;

- OTHETYIIUTENb YTICKUCIOTHBIMH,

- IPUHTEP;

- KOJIOHKH;

- MyJIbTUMEUIHAs YCTAaHOBKA,

- pabouasi MeJoBas JOCKa.

3.2. Hugpopmayuonnoe ovecneuenue 00yuenusn
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. boromonos H.B. IIpaktudeckue 3ansatus no matemaruke. B 2 4. Yactp 1: yueb. mocobue amst
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 Matematuke. B 2 4. Yacts 2: yue0. mocobue st
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. Mopakosuu A.I'. MaTtemaruka: anreOpa 1 Hadyasia aHajln3a, reoMeTpus. Airedpa u Hadana
anaim3a. 10-11xmaccel. YueOHUK 1715t 00111e00pa3oBaTeIbHbIX OpraHu3aiiii (0a30BbIit
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. YueOHuUK 1j1st 00111e00pa3oBaTeIbHbIX OpraHu3aiiiii (0a30BbIit
ypoBenb). B 2 u. U.2/ [A.I'. MopakoBu4 u zip.]. — 7-e u3f., crep. — M.: Muemo3una, 2019. —
271c.: un. — ISBN 978-5-346-04284-6. - TekcT: HEMOCPEICTBEHHBIIA;

Jlononnumensuvie ucmounuku (nevammole U30aHUA):

6. Jlucnukun B.T. Maremaruka B 3ajjauax ¢ pemeHusiMu: yueoHoe nocodue / B.T. Jlucnuxus,
N.J1. ConoBeituuk. -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 - ®UIIN - penepanbHbIiA
MHCTHUTYT MEJarOrM4eCKUX U3MEpPEeHHH



http://www.ege.edu.ru/ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-2

4. XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTH OBYYAIOIIIUXCA

Copep:xxanue o0y4eHus
(pa3neJibl IPOrpaMMbl)

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

DopMbI M METOBI
OLIEHKH

BBenenmne.

O3HaKOMJICHHE C POJIBI0 MAaTEeMaTHKH B HayKe, TEXHHKE,
9KOHOMHUKE, WHQOPMANMOHHBIX ~ TEXHONOTHSX U
MIPaKTHYECKOH AesTeIbHOCTH. O3HaKOMIICHHUE C IEISIMU H
3aJadyaMy  W3Y4YEHHs MaTeMaTHKd [pPH  OCBOCHHH
CHEUAIBHOCTH ATpOHOMUSIL.

TecTupoBaHue;

Okcrpecc-ompoc.

Pa3BuTue noOHATHS 0 YHUCIIE.

BrmonHaenne apupMeTHdecKnx OeHCTBUN HaJ YHCIaMH,
coueTas yCTHbIE M NHCbMEHHble NpHeMbl. HaxoxiaeHue
NPUOIMKEHHBIX 3HAYEHUH BENMYMH M TOTPELIHOCTEH
BBIYHCIICHUH (a0CONMIOTHON ¥ OTHOCUTEIBHOW); CpaBHEHHE
YHUCIOBBIX  BblpakeHHMH. Haxokpenue  ommbOOK B
IpeoOpa3oBaHUSIX U BEIYHUCICHUSX.

KombuaMpoBaHHEIH
MeTox B hopme
(bpoHTaTBHOTO Ompoca U
IrpyIIIOBO’
CaMOCTOSTEIIbHOM
paboTsr;

(poHTaNBHBIH OITPOC;
CaMOCTOSITeIIbHAS
paboTa ¢ KHUTOU 1
JOPYTUMH MaTepUaIaMHu;
[pakTuyeckoe 3aHATHE
1,2.

OcHOBBI TPUTOHOMETPHUH.

W3yyeHne ocCHOBHBIX (DOPMYIT TPUTOHOMETPHH: (HOPMYJIIBI
CIJIOXKEHUS, YABOCHHUA, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKHX (QYHKIMH B NpPOM3BEACHUE U
MIPOU3BEICHUS B CYMMY UM NPUMEHEHHE IIPU BBIUHCIICHUU
3HaYCHHUS  TPUTOHOMETPUYECKOTO  BBIPWKEHHI U
ynpomeHuss  ero.  O3HakoMJIEHHE CO  CBoOiicTBamMu
CHUMMETPHM TOYEK Ha EIVNHHYHOH OKpPY)KHOCTH H
TIPUMEHEHNE UX IS BBIBOAA (OPMYIT TPHUBEICHHUS.
Brruncnenne  3HaueHWH — QyHKOWA MO0 3HAYCHHIO
aprymenTa. OrpeielIieHue MOJI0KEHHU TOYKH Ha Tpaduke
1o ee KOoOpAWHaTaM M HaoOopoT. O3HAKOMIIEHHE C
MOHATHEM  HENPEPHIBHOW  IEpUOANYECKOW  (YHKIHH,
(dbopMynupoBaHHE  CBOMCTB CHHyca W  KOCHHYCa,
nocrpoerne ux rpa¢ukoB. O3HAKOMIICHHE C MOHSITHEM
TapMOHHYECKUX KoJleOaHni u puUMepaMu
rapMOHMYECKUX KOJIeOaHWH ISl ONHCaHHsS IPOIIECCOB B
¢usnke u npyrux obaactax 3HaHus. O3HAKOMIIGHHE C
MNOHATHEM  Pa3phIBHOW  MEpHOAMYECKOH  (QYHKIUH,
(opMynMpOBaHHE CBOWCTB TaHT€HCa M KOTaHICHCA,
noctpoeHne ux rpadukos. [lpumeHeHune cBOHCTB
(GYHKIMH JUI CpaBHEHUS 3HAYEHUH TPUTOHOMETPUYECKUX
GbyHKIHH. [Moctpoenue rpauKoB 00paTHBIX
TPUTOHOMETpUUYECKUX (yHKIMIT © ompeaeneHue Mo
rpa¢puKkaM HX CBOMCTB. BrimomHeHHne mnpeoOpa3oBaHUA
rpauKoB

Pewienue no ¢popmyiiaM U TPUTOHOMETPUUECKOMY KPYTY
IIPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUI.
[TpumeHeHne OOLIMX METOJIOB PEIICHHsT YpaBHEHU I
(mpuBeneHNE K TMHEHHOMY, KBaAPATHOMY, METO
Pas3JIoKEHUS] HAa MHOXHTEIH, 3aMEHBI TIEPEMEHHON) TIpU
pelIeHNH TPUTOHOMETPUYECKHUX YPaBHEHUNA. YMeEHHe
OTME4YaTh Ha Kpyre pelleHus IpoCTeHIInX
TPUTOHOMETPUYECKUX HEPABEHCTB.

KomO1HMpOBaHHBIiH
Mmeron B hopme
(hpOHTATBHOTO OIpoca U
IrpyIIIOBO’
CaMOCTOSATENIbHOM
paboTsr;

(pOHTANBHBIN OMPOC;
CaMOCTOSITeIIbHAS
paboTa ¢ KHUTOU 1
JOPYTUMH MaTepUaIaMHu;
[NpakTHyeckoe 3aHATHE
3-7.
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KopHn, crenenu, rorapudmsl.
IMoka3aTenbHas u
Jorapupmmuyeckass pyHKUMH.

O3HakoMJeHHE C TOHSTHEM KOpHA nN-i  CTeneHwy,
CBOMCTBAMU PaJIMKAJIOB U MIPABUJIAMH CPABHEHHS KOPHE.
DopMynUpOBaHUE ONPEAETIEHUS KOPHS U CBOWCTB KOPHEM.
Brruncnenue u cpaBHEHUE KOPHEH, BHIIIOJHEHUE
MIPUKUIKN 3Ha4eHUsI KopHs. [Ipeobpa3oBaHne 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 TIOHSTUEM CTEIICHU C
JeHCTBUTENBHBIM NTOKa3aTeNleM. 3aUChIBaHUuE KOPHS n-i
CTEIICHU B BUJIE CTEIIEHH C IPOOHBIM MOKa3aTeIeM U
Hao00poT. PopMyTHpPOBaHIE CBOWCTB CTEIICHEH.
Beruncnenue creneHei ¢ pallMOHANBHBIM MOKA3aTENIEM,
BBINOJIHEHNE NPUKHUIKU 3HAYEHHS CTETIEHU, CPABHEHHE
crerieHeit. [IpeoOpa3oBaHie YHCIOBBIX U OYKBEHHBIX
BBIPAKEHUH, COAEPKAILUX CTEIIEHHU, IPUMEHSS CBOMCTBA.
Pewenne nokasaTenbHbIX ypaBHEHUH.

BrimonHenne npeobpa3oBaHuil BeIpakeHUH, IpUMEHEHNE
(dhopMy1, CBA3aHHBIX CO CBOWCTBAMHU CTEIICHEH U
norapumoB. OnpezeneHne 006JacTi JOMyCTUMBIX
3HaYEHHH JIorapu()MUUECKOTO BhIpaykeHus. Pemenne
Jorapu(hMHUCCKUX ypaBHCHUN

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

KomO61HnpoBaHHbIH
MeToxa B hopme
(hpoHTaTBHOTO OTpoca U
TpynIoBOH
CaMOCTOSITENILHOI
paboTsr;

(hpoHTaIBHEI ompoc;
CaMOCTOSITEIIbHAS
paboTa ¢ KHUTOU U
JPYTMMHU MaTepHaiaMu;
[IpakTHyeckoe 3aHsATHE
8-16.

IIpsiMble U IIOCKOCTH B
NMPOCTPaHCTBe.

®opMynUpOBKa U MPUBEAECHUE AOKA3ATENbCTB IPU3HAKOB
B3aUMHOI'0 PACIONOKEHHS MPSMBIX U INIOCKOCTEH.
Pacno3naBanue Ha yepTexax U MOJAEISAX Pa3IMUHbIX
CJIy4aeB B3aUMHOI'0 PacIOJIOKEHUS NPSAMbIX U
IJIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyIupOBaHUE ONpEEICHUN, MPU3HAKOB U CBOMCTB
MapajuiesIbHbIX U MEePIEeHIUKYJISPHBIX MIJIOCKOCTEH,
JIBYTPAHHBIX U JINHEWHBIX yIJ0B. BeinonHeHue
MOCTPOEHUS YIJIOB MEXKYy NPSIMBIMU, 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
HAaKJIOHHBIX K INIOCKOCTH, NPAMBIX, NapaJuIeIbHBIX
IJIOCKOCTEH, YIJIOB MEXK/1y TIPSIMOM U MIIOCKOCTBIO U
o0ocHOBaHue nocTpoeHus. Pemenue 3amaq Ha
BBIUHCJICHUE TEOMETPUUECKUX BeMUIUH. ONUChIBaHHE
paccTOsHUS OT TOUKH 0 IJIOCKOCTH, OT MPsIMOil 10
IJIOCKOCTH, MKy TUIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOUIMMUCS MPAMBIMU, MEXKY MPOU3BOJIbHBIMU
(durypamu B mpoCTpaHCTBE.

KomOuHMpOBaHHEIH
MeToq B hopme
(poHTATBHOTO OIpoca 1
TpyIIoBOH
CaMOCTOSATENbHON
paboTsr;

(poHTaNBHBII OITPOC;
CaMOCTOsTeNIbHAS
paboTa ¢ KHUTOH 1
JIPYTUMH MaTepHalaMu;
JIOMaIlTHUE 3aJaHus
MPOOIEMHOTO
XapakTepa;
BHEay/UTOpHAs
CaMOCTOSITENIbHAS
pabora;

IIpakTuueckoe 3anarue
17-18.

21




KoopauHatsl 1 BeKTOP.

O3HakoMIIEHUE C IOHATUEM BeKkTopa. M3yueHue
JIE€KapTOBOI CHCTEMBI KOOPJMHAT B IIPOCTPAHCTBE,
MIOCTPOEHHME TI0 3aJaHHBIM KOOPIMHATAM TOUYEK U
IJIOCKOCTEH, HaX0KAEHUE KOOpAuHAT Touek. M3yuenue
CKaJISIPHOTO MPOM3BEIECHUS BEKTOPOB, BEKTOPHOTO
YpaBHEHUSI IPSIMOH U TIIOCKOCTH.

Haxoxxnerne ypaBHEHHUI OKpY)KHOCTH, cepsl,
IIOCKOCTHU. BhIuncnenue paccTosHU Mex 1y TOUKaMH.
W3ydeHne cBOMCTB BEKTOPHBIX BEJIMYMH, IPABHII
Pa3I0XKeHUs BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE,
MIPAaBUJI HAX0XKJICHHUS KOOPAUHAT BEKTOpa B IPOCTPAHCTBE,
MIpaBUI AeHCTBUI ¢ BEKTOpaMHU, 3aJaHHBIMU
KoopauHaTaMu. [IpuMeHeHe Teopur Ipu pelIeHu’ 3a1a4
Ha AeWcTBUA ¢ BeKTopaMu. IIpuMeHeHue Teopun npu
pELIeHUH 3a1ad Ha JEHCTBHS C BEKTOPAMH,
KOOPIMHATHBIA METOJI, IPIMEHEHHE BEKTOPOB IS
BBIYHCIICHUS BEJIMUUH yTJIOB U PACCTOSHHIA.

KomO61HnpoBaHHbIH
MeToxa B hopme
(hpoHTaTBHOTO OTpoca U
TpynIoBOH
CaMOCTOSITENILHOI
paboTsr;

(hpoHTaIBHEI ompoc;
CaMOCTOSITEIIbHAS
paboTa ¢ KHUTOU U
JPYTMMHU MaTepHaiaMu;
JIOMaIlTHUE 3aJaHus
npoOJIEMHOTO
Xapakrepa;
BHEAyIUTOpPHAS
CaMOCTOATEIbHAS
pabora;

[IpakTuueckoe 3anarue
19,20.

I'eomeTpuyeckue Tena.

OmnucaHue U XapaKTepPUCTUKA pPa3IHYHbIX BUIOB
MHOTOTPaHHHKOB, IEPEUUCIIEHHE UX DIIEMEHTOB H
cBOMCTB. VM300paskeHre MHOTOI'PaHHUKOB U BHITIOJIHEHHUE
MIOCTPOCHUS Ha U300paKEHUSAX U MOJEIIIX
MHOTOI'PaHHHMKOB. BrrdncieHne TMHEHHBIX 3JIEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX KOHUTypaLusX,
apryMEHTHPOBAHUE CBOMX CYKICHUM. XapaKTepUCTUKA U
n300pakeHNe CeueHus, Pa3BepTKU MHOTOTPAHHUKOB,
BBIYHCIICHHE IUIoIaael nosepxHocreil. [loctpoenne
MIPOCTEHIINX CEUCHNH Ky0Oa, TPU3MBI, INPAMHIBI.
[Tpumenenne GakToB U CBeCHNUH U3 TUITAHUMETPHH.
O3zHakoMII€HHE C BUIAMH CUMMETPHI B IPOCTPAHCTBE,
(opMyITHpPOBaHHE OIPEICIICHUI U CBOMCTB.
XapaKTepUCTHKA CHMMETPHUH TEJ BPALICHUS U
MHOT'OIpaHHUKOB. [IpuMeHeHre CBOMCTB CUMMETPUU TIPU
pemieHnu 3anad. Mcnonap3oBaHue NPHOOPETEHHBIX 3HAHUH
JUIS MICCTIEIOBAHUS M MOJICTTMPOBAHUS HECJIOKHBIX 3a]1ad.
N306paskeHre OCHOBHBIX MHOTOI'PaHHHUKOB M BBIITOJIHEHHE
PHUCYHKOB IO YCIIOBHSAM 33734

O3HaKOMJICHHE C BUJJAMH TeJl BPaIlleHuUS,
(opMyIHpPOBaHHE UX OTIPEIEICHNI U CBOMCTB.
DopMyIHpOBaHUE TEOPEM O CEUEHHH I1apa INIOCKOCTBIO U
IUTOCKOCTH, KacaTeJIbHOH K cdepe. XapakTepucTHuKa u
n300pakeHHe TeJ BPaIleH!s, UX Pa3BEPTKHU, CCUCHHUSI.
Pemenne 3aa4 Ha MOCTPOEHHUE CEUEHUH, BEIYUCICHHE
JUTUH, pacCTOSIHUM, yTi10B, miowaaei. [lposenenue
JIOKa3aTeNbHBIX PAaCCYKJICHUH MPU PEIIeHUH 3a1au.
IIpumeHeHNe CBOMCTB CUMMETPUY NIPU PEILEHUU 3a/1a4d Ha
TeJa BpalleHus, KOMOMHAIHIO Tell. V300paxenne
OCHOBHBIX KPYTJIBIX TEJI U BBITIOJHEHNE PUCYHKA 110
YCIIOBHIO 3aJJa4H.

O3HaKOMJICHHE C TIOHATHSIMH IUIOIIAIU U 00BeMa,
aKCHOMaMH U CBOMCTBaMHU. Pemenne 3ana4 Ha
BBIYHCIICHHE TUIOMAIeH IIIOCKUX GUIyp ¢ NpUMEHEHHEM
COOTBETCTBYIOIINX (POPMYJ U (PaKTOB U3 ITTAHUMETPHUH.
W3y4yenne Teopem 0 BEIUMCIEHHH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a]a4 Ha IPUMEHEHHE
(opmyn BerancieHUst 00eMOB. M3ydenne Gpopmyt aus
BBIUMCIICHUS IIIOIMIAZe TOBEPXHOCTEH MHOTOTPaHHUKOB
1 Ten BpameHus. O3HaKOMIICHHE C METOJIOM BBIYHCICHUS
IUTOIIAAN TOBEPXHOCTH ceprl. Pemenne 3amaq Ha
BBIUMCIICHHUE TUIOIMAACH TOBEPXHOCTH MTPOCTPAHCTBEHHBIX
TEIL

KomOuHMpOBaHHEIH
MeToq B hopme
(poHTaTBLHOTO OIpoca U
IrpyIIIOBO’
CaMOCTOSATENbHON
paboTsr;

(poHTaNBHBII OITPOC;
CaMOCTOsTeNIbHAS
paboTa ¢ KHUTOU 1
JPYTUMHU MaTepHaIaMu;
JOMAIITHAE 3aJaHus
MPOOIEMHOTO
XapakTepa;
BHEayIUTOpHAs
CaMOCTOsITeNIbHAS
pabora;

IIpakTuueckoe 3anarue
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 TIPON3BONHON. M3ydeHne u popMyIrpoBaHue
€e MEXaHWIECKOT0 ¥ TEOMETPHUIECKOTO CMbICTIA, H3YdCHHE
aJITOpPUTMa BBIYUCIICHUS IPOU3BOAHON Ha IIpUMEpe
BBIYHCIICHUSI MTHOBEHHOM CKOPOCTHU M YTIIOBOTO

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

YcBoenue npasuil 1uddepeHpoBaHus, TabInIbI
MIPOM3BO/IHBIX AJIEMEHTAPHBIX (DYHKIUIA, IPUMEHEHHE IS
muddepeHnnpoBanus GyHKLIUH, COCTaBICHHUS YPABHEHUS
KacatenbHOU. M3yueHne TeopeM o CBSA3U CBOMCTB
(YHKIWU ¥ IPOM3BOTHON, POPMYITUPOBKA HX.
[IpoBeneHue ¢ MOMOLIBIO IPOU3BOJHON UCCIIEI0BAHUS
¢byHKUMH, 3a1aHHON (popMyIoif. Y cTaHOBJICHUE CBSI3U
CBOWCTB (PYHKIINH U TIPOU3BOJHOM 110 UX rpaduKam.
[IpumeHeHue MPOXU3BOIHON ISl pEIIeHUs 3a]1a4 Ha
HaX0XJICHUC HaI/IGOHLIlIeFO, HauMCHBIICTO 3HAYCHUSA U Ha
HaXO0KJCHHE 3KCTpEMyMa.

O3HaKOMJICHUE C MMOHATHEM WHTErpaia u MepBooOpa3HoOi.
W3ydenue mpaBuia BEIUUCIECHHS IEPBOOOPA3HON U
teopeMbl HetoTona— JleiiOnuna. Pemenue 3a1a4 Ha CBsI3b
1epBo0OPa3HO U ee IPON3BOTHOM, BBIYNCICHHE
epBOOOpa3HOM sl faHHOU QyHKIMH. Penenue 3amaq Ha
MIPUMEHEHNE HHTErpasa Uil BBIYUCICHUS (PU3NIecKux
BEJIMYMH U TIOIAAeH

KomO61HnpoBaHHbIH
MeToxa B hopme
(hpoHTaTBHOTO OTpoca U
TpynIoBOH
CaMOCTOSITENILHOI
paboTsr;

(hpoHTaIBHEII ompoc;
CaMOCTOSITEIIbHAS
paboTa ¢ KHUTOU U
JPYTMMHU MaTepHaiaMu;
JIOMaIlTHUE 3aJaHus
npoOJIEMHOTO
Xapakrepa;
BHEAyIUTOpPHAS
CaMOCTOATEIbHAS
pabora;

[IpakTuueckoe 3anarue
28-42.

DJIeMeHTbl KOMOMHATOPUKHU U
TeOpHHU BEPOSTHOCTEI.

Wzydenue mpaBuia KOMOMHATOPHUKH U IPIMEHEHHE TIPU
penreHn KOMOWHATOPHBIX 3a/1a4. Perrenue
KOMOWHATOPHBIX 33/1a4 METOJIOM Tiepedopa 1 Mo MPaBUITy
yMHO)€eHUs. O3HAaKOMJIEHHE C TIOHATUSAMU
KOMOMHATOPHKH: pa3MeIIeHUsIMHU, COYETAHUAMH,
MepecTaHOBKaMU U (HOPMYJIaAMH JIJISI KX BBIYUCIICHUS.
OOBsCHEHUE U TPUMEHEHUE (POPMYIT JJ1s1 BEIYMCICHUS
pa3MeleHuii, MepecTaHOBOK M COYETaHUH MPH PEeIICHUH
3ana4. O3HakomiieHue ¢ GnHOMOM HpioToHA 1
TpeyronbHuKoM [lackans. Pemenue npaktuyeckux 3aaad
C MCIIOJIb30BAHUEM TTOHATHH U MPaBUI KOMOWHATOPUKH.
M3yuenne kiiaccu4eckoro onpeaesieHus BEpOsITHOCTH,
CBOICTB BEpOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMmoTpenune npumMepoB BEIYHMCIEHHS BEPOSTHOCTEH.
Pemenne 3a1a4 Ha BEIYHCIICHUE BEPOSATHOCTEH COOBITHII.

KomOuHMpOBaHHEIH
MeToq B hopme
(poHTATBHOTO OIpoca 1
TpyNIoBOH
CaMOCTOSATENbHON
paboTsr;

(poHTaNBHBIH OITPOC;
BHEayIUTOpHAs
CaMOCTOSTeNIbHAS
pabora;
CaMOCTOSTENIbHAS
paboTa ¢ KHUTOU 1
JPYTUMHU MaTepHaIaMH.
[IpakTHueckoe 3aHsTHE
75-82.
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