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Pabouass mporpamma yueOHOW AMCHMIUIMHBI «MaTemMaTuka» paspaboTaHa Ha
ocHoBe denepaabHOr0 TOCYAapCTBEHHOTO oOpaszoBarenbHoro cranmapra (TOIT-50)
cneruasnibHoctd  09.02.07  HMHpopMannMoHHBIE CHUCTEMBI U [POrPAMMHUPOBAHUE,
KBaTU(UKAIUs — TEXHUYECKUU MHUcaTeNb, YTBEPKAEHHOTO MpPUKa3oM MUHHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 09.12.2016 r. Ne 1547.

PabGouass mnporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOW MPOrpaMMBbI
oOmreobpa3oBaTenbHON  y4ueOHOUW aucHuIUMHBL «Marematuka: anreOpa, Hauana
MaTeMaTHYEeCKOTO aHaIn3a; reoMeTpus» (namee — «MaTemaTukay), PEKOMEHIOBAaHHOU
TUIs npodeccuoHanbHbIX o0Opa3oBaTebHBIX opraHu3aIui ®denepanbHbBIM
rOCYJapCTBEHHBIM aBTOHOMHBIM yupexjacHueM «®DenepaibHblii MHCTUTYT Pa3BUTHUA
obpazoBanus» (OPI'AY «DUPO») mns peanusalid OCHOBHOM MPOQecCHOHATBHOMN
obOpazoBarenbHOi mporpammbl CIIO Ha 06aze OCHOBHOTO 00IIero oOpa3oBaHHs C
MOJIydeHueM cpeaHero oomiero oOpa3oBanus, aBTopa M.W.bammakoBa, mokTopa
¢dbu3MKO-MaTeMaTUUECKUX HayK, akajgeMuka Poccuiickoil akagemun 0Opa3oBaHMS,
npodeccopa, pa3pabOoTaHHOW MOJ Hay4YHbIM PYyKOBOACTBOM E.A.PbIkOBOHM, T1aBHOTO
HayyHOro coTpynHuka llentpa mpodeccuonanbHoro obpazoBanus OPI'AY «DUPOy,
JIOKTOpa TMEeNarornueckux Hayk, mpodeccopa, jaypeara npemun IIpesuaenta PO B
obnactu oOpaszoBanus, ¢ yuetom TpeboBanuii ®I'OC cpeanero obdiiero oOpazoBaHUS,
MPEABSIBISEMBIX K CTPYKTYpE, COJEPKaHHIO M pe3yJbTaTaM OCBOSHHUS YYCOHOM
JTUCIUIIIUHBI «MareMaTnka», B COOTBETCTBUM C «PexomMeHmanusMu 1Mo opraHu3aluu
MOJIyYeHUs cpefHero oOuiero oOpa3oBaHUs B MpeJesiax OCBOCHUS 00pa30BaTENbHBIX
IporpaMM CpeaHero mnpogecCHOHANBLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETO
o0Opa3oBaHus ¢ yuyeToM TpeboBaHUM (perepalibHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB M  TOJlydyaeMoW  mpodeccud WM  CIEUUAJbHOCTH  CPEIHEro
npodeccuoHalibHOrO  oOpaszoBaHus»  (mucbMo  JlemapTameHTa  rocyAapCTBEHHOM
nofuTuku B cepe moaroroBku padounx kaapoB u IO Munobpuayku Poccum ot
17.03.2015 Ne 06-259), a Takke B COOTBETCTBHU C METOIUYECKUMH PEKOMEHIAIIUSIMHU
OI'AY «DPUPO» «O6 yrounenuun «PekoMeHmanuii ...», oA0OpeHHbIMH HayuHo-
MeTonu4YeckuM coBetoM lleHTpa mnpodeccuoHabHOrO O00pa3oBaHUS M CUCTEM
kBanmuukaruu OI'AY « DUPO» (IIpotokon Ne3 ot 25 mas 2017roqa).

HNucturuinna «MareMaTtuka» wu3ydaeTcss ¢ yd€ToM Mpoduiis MmoiayyaemMoro
npodeccuoHanbHOTr0 00pa3oBaHMS.

Pa3paborunk:
AnapuanoBa P. T., npenomaBarens ¢usnuko-marematudeckux aucuumuina OIATIOY
CIIK

Peuensenr:
TI'opneeBa H. O., x. ¢.-M. H., 3aB. Kadeapoil SKOHOMUKH, UHPOPMATUKHA U MaTEMATUKU
CO® HNY benl'y

PaGouass mporpamma paccmorpeHa Ha 3acemanuu [IIK npenopaBateneit
€CTeCTBEHHO-MaTeMaTuyecKux aucuurminH (mpotokos Ne 01 ot «31» aBrycra 2018r.) u
npu3HaHa cooTBercTBytomieil TpeboBanusm DOI'OC CIIO u yuebHOro TIaHA
cnennaibHocTd  09.02.07 WupopManMoHHBIE CHCTEMBI W HPOTrPaMMHUPOBAHUE,
KBTH(PHUKAIUS — TEXHUISCKUHN TTHCATEIb.
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1. MACIHIOPT PABOYEN IIPOI'PAMMBI YYEBHOM JTUCIUTLIMHBI

1.1. OOaacTs npuMeHeHUs padoyeil MPOrpaMmbl

[Iporpamma yueOHOUW nucuumiauHbel — sBasercs 4vacteto [IIICC3  mo
cnenuanbHoctu CIIO 09.02.07 MHdpopmMauMOHHBIE CUCTEMBI M IPOTPAaMMUPOBAHUE,
KBIM(PUKALINUS — TEXHUYECKHUI MHcaTeb.

1.2. Mecrto yueOHoii nucuumiannbl B crpykrype IIIICC3: nucuumuimHa BXOOUT B
00111e00pa30BaTeIbHBINA UK.

1.3. leau u 3aga4u y4eOHOH AUCHMIVIMHBI — TPeOOBaHHUS K pe3yJbTaTam
OCBOCHUS Y4eOHO! JUCHUNIMHBI:
B pe3ynbTaTe 0CBOEHUS TUCHUIUIMHBI 00YUYaAIOUIUNCS JOIKEH:

3HATH/TIOHUMATD .

® 3HAUCHHE MAaTEeMaTUYECKOW HAyKH JJis pEIICHUs 3a/iad, BO3HUKAIONIUX B
TEOPHUH U MPAKTHUKE; ITUPOTY U B TO KE BPEMsI OTPAHUUYEHHOCTh TIPUMEHCHUS
MaTeMaTHYECKUX METO0B K aHAJU3Y U UCCIICIOBAHUIO TIPOLIECCOB U SBJICHUI
B IIPUPOJIC U OOIIIECTBE;

®  3HAYCHHE NMPAKTUKH U BOMPOCOB, BO3HUKAIIIMX B CaMOW MaTeMaTHKE s
dbopMupoBaHusT U Pa3BUTHUS MaTEMAaTHUYECKONW HAyKH,; HCTOPUIO Pa3BUTHUS
IIOHSATHUS 4YHCJIA, CO3JaHHS MaTeMaTUYECKOI'0 aHaliu3a, BO3HUKHOBEHHS U
Pa3BUTHUS T€OMETPHUH;

e  yHUBEpCaJIbHBIN XapaKTep 3aKOHOB JIOTMKHW MaTeMAaTHYECKHUX PacCyKICHUH,
UX MPUMEHUMOCTD BO BCEX 00JIaCTAX YEJIOBEUECKOM JeATeIbHOCTH;

®  BEPOSTHOCTHBIN XapaKTep Pa3IUIHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

yMeThb:

®  BBINOJHATH apuPMETUUYECKUE NEUCTBUSI HAJ YHCIIAaMH, COYeTasi YCTHBIC H
MUCHbMEHHBIE TIPHEMbI; HAXOAWTHh NPUOIMKCHHBbIC 3HAYCHUS BEIUYUH WU
MOTPENIHOCTH BBIYUCICHUM (a0CONIIOTHAsT W OTHOCUTEIbHAs); CPaBHUBATH
YUCJIOBBIE BBIPAXKEHUS;

®  HAXOIWUTh 3HAYCHHS KOPHS, CTETNEeHH, JIorapudmMa, TPUTOHOMETPUUECKHUX
BBIDOKEHUU HA OCHOBE OIPECICHHs, WUCIOJB3ys MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA; MOJB30BATHCS MPHUOTUKEHHON OLICHKOW TpH
MIPAKTUYECKUX pacyeTax;

®  BBINOJHITH MPEOOPa30BaHUs BBIPAKCHUHN, MPUMEHSS (POPMYIIbI, CBS3aHHBIC
CO CBOWCTBAMHM CTETICHEH, TOTapu(MOB, TPUTOHOMETPUICCKUX () YHKITHIA;

HCNOJIB30BAaTh NPHOOPETEHHbIe 3HAHUS W YMEHHSI B TMPAKTHYECKOM
NeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU !

* ITomumo YKa3aHHBIX B JAHHOM pPa3ciIic 3HaHI/II71, B Tpe6OBaHI/Iﬂ K YpPOBHIO IIOATOTOBKH
BKJIFOYAIOTCA TaKXKC 3HAHUA, HCO6XOI[I/IMBIC IJIs1 OCBOCHHUA IIEPCUNCIICHHBIX HUXKE yMeHI/Iﬁ



ULl TPaKTHYECKUX pacyeToB 1o (GopmynaMm, BKIO4Yass (OPMYIIbI,
colep)Kalllue CTENEHU, pPaJuKalbl, JIOrapu@Mbl U TPUTOHOMETPUUECKHE
(YyHKIMU, HUCHOJB3ysd MNpU HEOOXOAMMOCTU CIIPaBOYHBIE MaTepHUaNbl H
MPOCTENIINE BBIYUCIUTENBHBIE YCTPONUCTBA.

DYyHKIUHN U TPaPUKHU

yMeTb!

BBIUMCISATh 3HAYEHHE (PYHKIMU O 3aJaHHOMY 3HAUYEHHMIO apryMeHTa MpH
pa3IUYHbBIX CIOC00ax 3a1aHus PyHKIUY;

ONpEJENsITh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIMM, WIUTIOCTPUPOBATH HX
Ha rpadukax;

CTpOUTh TpaUKKW H3YYEHHbIX (GYHKUUNA, WUIIOCTPUPOBATH MO Tpaduky
CBOICTBA AJIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh MOHATUE (PYHKIUU JJIsl ONMHUCAHUS W aHaIM3a 3aBUCUMOCTEH
BEJIMYMUH;

HCIIOJIB30BaATDH l'[pHOﬁpeTeHHbIe SHAHUA U YMCHHMHA B HpaKTH‘IeCKOﬁ
JACATCJIBbHOCTH U HOBCG}IHeBHOﬁ KNU3HU.

JUIsE  ONMMCAaHMSI C TIOMOIIBI0  (PYHKIIMH  Pa3iIMYHbIX  3aBUCHUMOCTEH,
Npe/ICTaBIeHUs X rpadUueCKu, MHTEPIPETALUU IPAPUKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

YMETh:

HaXOJUTh IPOU3BOIHBIC DIIEMEHTAPHBIX (HYHKIINH;

UCTIOJIH30BaTh MPOU3BOHYIO /IS U3yUEHUSI CBOMCTB (DYHKIIMIA ¥ TTOCTPOCHHUSI
rpaduKoOB;

NPUMEHSATh MPOU3BOJIHYIO I TPOBEACHUS TPUOJIMIKCHHBIX BBIYUCICHHH,
peliaTe 3a7add TMPUKIATHOTO XapaKTepa Ha HaXO0XKJICHHWE HAWOOJBIIETO |
HaMMCHBIIIETO 3HAYCHWSI,

BBIYUCIIATh B TIPOCTCHUINUX CIydasX IUIOMIAIA U OOBEMBI C MCIIOIH30BAHUEM
OTIpPEICTICHHOTO MHTETpaa;

HCNOJIb30BaTh NPHOOpETEeHHbIe 3HAHUS W YMEHHS B MPAKTHYECKOMH
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIS:

peuieHns OpUKIaJAHBIX 3a/Jad, B TOM YHCIE COUUAIbHO-3KOHOMHYECKUX U
¢usnuecknx, Ha HaWOONBIINE W HAUMEHBIIUE 3HAYCHUS, Ha HAXOXKICHHE
CKOPOCTH M YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMETh!

permarb palMOHAIBHBIE, MMOKA3aTEIbHBIE, JgorapupMUYECKUe,
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOASIINECS K JIMHEMHBIM U KBaJPAaTHBIM,
a TaKK€ aHAJIIOTUYHbIC HEPABEHCTBA U CUCTEMBI;

WCIOIb30BaTh IpaUUECKUil METOI pEelICHHs] YPABHEHUN U HEPABEHCTB;
n300paxaTh HA KOOPAMHATHOMN MIOCKOCTH PEIICHUS] YPABHEHUN, HEPABEHCTB
Y CHUCTEM C IByMsI HEU3BECTHBIMMU;



COCTaBJLITb KW p€IIaTb yYpaBHCHHUA W  HCPABCHCTBA, CBA3BIBAIOIIINC
HEU3BCCTHBIC BEJIMYHUHBI B TCKCTOBBIX (B TOM YHUCIIC HpI/IKJIaI[HBIX) 3aJgavdax.

HCIO/b30BAaTh NPHOOPETeHHbIE 3HAHMUSA M YMEHHMS B IPAKTHYECKOH
AeATeJbHOCTH U NOBCEAHEBHOM KU3HU:
JUISl TOCTPOEHHUSI M UCCIEA0BAHUS MPOCTENIINX MATEMATUUECKUX MOJIENEN.

KOMBHUHATOPHKA, CTATUCTHUKA n TEOPUA
BEPOATHOCTEH

yMeTb!

pemarh mpocTeiiue KOMOMHATOPHBIE 3a]]la4yl METOAOM Nepedopa, a TaKKe C
UCII0JIb30BaHUEM M3BECTHBIX (POPMYIT;

BBIUMCISATh B MPOCTEUIIUX CIIy4yasiX BEpPOSTHOCTU COOBITHI Ha OCHOBE
NOJICUETA YNCIIA UCXO/IOB;

HCNOJIb30BAaTh NPHOOPETEeHHbIE 3HAHWUS W YMEHHMS B NPAKTHYECKOH
HAeSITeJIbHOCTH U MTOBCEAHEBHOM 'KU3HU !

JUISl aHallu3a pPEajbHbIX YHCIOBBIX JAHHBIX, MPEICTABICHHBIX B BHJE
auarpaMm, rpaduKos;

aHanu3a uHGOPMAIMHM CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh:

pacmo3HaBaTh Ha 4YepTe)KaX MW MOJCIAX IPOCTPAHCTBEHHBIE (DOPMBEI;
COOTHOCHTH TPEXMEPHBIE 00BEKTHI C UX ONMUCAHUSIMH, H300paKCHUIMU;
OIMKMCHIBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX U IFIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOU CYXKJICHHUS 00 3TOM PacCIOJI0KECHUM;

aQHAJIM3UPOBATH B IMPOCTEHIIIMX CAydYasX B3aUMHOE PACIIOJIOKCHHE OOBEKTOB B
IIPOCTPAHCTRBE;

U300pakaTh OCHOBHBIC MHOTOTPAHHUKH W KPYIJIbIe TEJa; BBIMOJHATH
YEPTEXKU TI0 YCIOBHSIM 3a]1a4;

CTPOUTH MPOCTEHUINNE CCUCHUS KyOa, TPU3MBI, TMPAMUJIBI,

pemarh IUIAaHUMETPUYECKUE M MPOCTEHINNE CTEPEOMETPUUYCCKHE 3aJayd Ha
HAXO0XXJICHHE T€OMETPUUYCCKUX BEIMYMH (JIJTMH, YTJIOB, IJIOIIAIeH, 00hEMOB);
UCITOJIB30BaTh MPHU PEIICHUH CTEPEOMETPUUYCSCKHUX 3aJ1ad TUIAHUMETPUISCKUE
(haKThl U METO/IBI;

IIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS B X0/ PEIICHUS 3a/1aY;

HCNOJIB30BAaTh NPHOOPETEHHbIE 3HAHUS W YMEHHS B NPAKTHYeCKOMH
AeSATeJIbHOCTH U NOBCEHEBHOM KU3HU !

JUISl MCCNIEIOBAaHUs (MOJIEIMPOBAHUSI) HECIOKHBIX MPAKTHUYECKUX CUTYyalUM
Ha OCHOBE M3Y4YEHHBIX (HOPMYT M CBOMCTB (UTYD;

BBIYHCIICHUSI OOBEMOB M IUIONIAJCH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEI
NPy  pPEIICHUU MPAKTUUYECKUX 3a/lady, UCIOIb3YysSd IMpPU HEOOXOIUMOCTH
CIIPAaBOYHUKH U BBIYUCIIUTEIILHBIE YCTPOMCTBA.



1.4. KosinyecTBO 4YacOB HA OCBOEHHE NMPOTrPaAaMMbI JHCIUILIHHBI:
MaKCUMaJIbHOM yueOHOI Harpy3ku odyvarouierocsi_254 yaca, B TOM YHUCJIE:
00s13aTeNbHOM ayAUTOpHOU yueOHOU Harpy3ku oOydaronierocs 208 yacos,
KOHCYJbTalnu_34 yaca.



2. CTPYKTYPA U COIEP KAHUE YYEBHOM JJUCIUILIUHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bua yyeOHOM padoThI Oovem uacoe
MakcumasbHasi yueOHasi Harpy3ka (Bcero) 254
Oo0s13aTes1bHAA AYAUTOPHAA YyeOHAsi HATPY3Ka (BCero) 208
B TOM YHCJIE:
JIEKIUU 119
nabopaTtopHbie pabOThI -
MPAKTUYECKUE 3aHSITUS 75
KOHTPOJIbHBIE pabOThI 14
KoncyabTanum 34
IIpomexyTounasi arrectanus B popMe IK3aMEeHOB 12




2.2. TemaTu4eckuii JIAH U COlEeP:KAHUE Y4eOHON TUCUMILTHHBI

HaumMeHoBaHue pa3iesioB Conep:xanue yueOHOro MaTepuaJa, JabopaTopHbie u Oo0bem YpoBenn
U TeM NpaKTHYecKue padoThl, caMoCTOsITeIbHAA padoTa 00y4aroluxcs, Kypcopasi padora (MpoeKT) 4acoB OCBOCHUS
1 3 4 5
Beenenune Marematika B HayKe, TEXHUKE, 9KOHOMHKE, WH(QOPMAIMOHHBIX TEXHOJIOTHIX M MPAKTHYECKOH JIeSITETbHOCTH. 2
Pasznes 1. 8
Pa3zButue nonsaTus o
qHCJIe.
Tema 1. JleiictBurensunie | 1. JI3 Ne 1. JleficTBUTeNbHBIC YUCTA. 1 2
qHcIa.
2. I3 Ne 1. Apudmerndeckue oneparyy HaJl JeUCTBUTEIbHBIMU YUCIaMHU. 1 2
Tema 2. Ilpudmmskennnie | 1. JI3 Ne 2. [IpuOnmkeHHbIe BBIYNACICHHUS. 1 1,2
BBIYHCIEHUSI.
2. JI3 Ne 3. [IpuOiukeHHbIE BEIYUCIICHHS. 1
3. T13 Ne 2. BeiuniciieHre OTHOCHTENbHO# morpemHocTy. [IpakTuyeckue nprueMbl BBIYUCICHUH C TPUOIMKEHHBIMU 1
JAHHBIMH.
Tema 3. KomniekcHblie 1. I3 Ne 4. KommieKcHbIE yHCIa. 1 2
yucaa.
2. JI3 Ne 5. KoMmIIeKkCHBIE YHCTa. 1
3. I3 Ne 3 JleiicTBus HaJ KOMIUIEKCHBIMU YUCIAMU M UX T€OMETPUYECKAst MHTEPIPETAIIHSL. 1
Pasnea 2. 32
KopHu, crenenu u
Jorapugmsl.
Tema 1. 1. JI3 Ne 6. [loBTOpeHue MaTepuana OCHOBHOM IIIKOJBI. 1
IloBTOpeHne MaTepuaa
OCHOBHO¥ HIKOJIBI. 2. I3 Ne 4. BeinonHeHUe TOXISCTBEHHBIX MPEOOPAa30BAHUN BBIPAKEHHN C [ETBIMH MOKA3aTEISIMU. 1
Tema 2. 1. JI3 Ne 7. Kopens n-ii creneHy. 1 2
Kopens n-ii crenenm.
2. JI3 Ne 8.KopeHs N-ii cTeneHu. 1
3. JI3 Ne 9.KopeHb N-ii cTeneHu. 1
4. I3 Ne 5. TIpeobpazoBaHre HPPaMOHAIBEHBIX BRIPAKEHHH. 1
Tema 3. 1. I3 Nel0. .MpparpioHaibHbIe YpaBHEHHS M HEPaBEHCTBA. 1 1,2
HppannonanbHbie 2. JI3 Nell. MppanmoHasbHbIe ypaBHEHHUS] M HEPABEHCTBA. 1




YPaBHEHHA U 3. JI3 Nel2. MppanuoHasibHbIe ypaBHEHHUS] 1 HEPABEHCTBA. 1
HEPaBEeHCTBA. 4. I3 Ne 6. Penrenne ppaiioHaIbHBIX YpaBHEHUH. 1
5. II3 Ne 7. Pemrenne uppalivoHaIbHBIX HEPABEHCTB. 1

Tema 4. 1. 13 Ne13. Crenenn. 1 2

Crenenn.

2. JI3 Nel4. Crenenm. 1
3.113 Ne8. [IpeoOpa3zoBaHye BEIPAKCHUM, COACPIKAIIMX CTEIICHU. PellieHre pocTeHInX ypaBHCHUH. 1
4. 113 Ne 9. Kontposabnas pa6ora Ne 1 no reme: «Kopuu, ctenenn u jorapugmbn 1

Tema 5. 1. JI3 Nel5. Jlorapugmsr. 1 2
Jlorapugmpr. 2. JI3 Nel6. Jlorapudmsil. 1
3. JI3 Nel7. Jlorapugmsi. 1
4. T13 Ne 10. ITpeoOpa3zoBanue gorapupMUIECKUX BbIPaKESHHH. 1

Tema 6. Ioka3zareapnas | 1. JI3 Nel8. [TokazatenbHas QpyHKIMs, €€ CBONCTBA U IpaduK. 1 2

(dyHKuMsI, ee cBOiiCTBA U

rpaduk. 2. JI3 Ne 19. TlokasaTtenbHast pyHKIMSA, €€ CBOWCTBA U rpaduK. 1

Tema 7. 1. JI3 Ne 20. Jlorapudmuueckasi QyHKIus, ee CBONCTBA U IpaduK. 1 1,2

Jlorapupmuyeckas 2. JI3 Ne 21.Jlorapudmuueckasi pyHKIIHMS, €€ CBOWCTBA U rpaduK. 1

¢ynxuns, ee coiictBa u | 3. I13 Ne 11.Haxoxenue o61acTy onpeaenenus sorapupmMuaeckux QyHKIHIL.. 1

rpaguk.

Tema 8. Iokazatenbubie | 1. JI3 Ne 22. [TokazaTenbHble ypaBHEHHUS U HEPABEHCTBA. 1 2
YPaBHEHMsT U 2. JI3 Ne 23. TlokasaTesbHble ypaBHEHHs M HEPABEHCTBA. 1
HepaBeHCTBA. —

3. T13 Ne 12. Penrenne noka3atenbHbIX YpaBHEHUI. 1
4. 13 Ne 13. Pemenne moka3aTelbHBIX HEPaBEHCTB. 1
Tema 9. 1. JI3 Ne 24. JlorapudmMuueckie ypaBHEHHS U HEPaBEHCTBA. 1 2
Jlorapudpmuyeckue 2. JI3 Ne 25. Jlorapudmuieckre ypaBHEHHUs] 1 HEPABEHCTBA. 1
YPABHCHHIH M HEPABEHCTBA |73 113 Ny 14, Pemenue JOrapupMIYECKUX YpaBHEHUHN U HEPABEHCTB. 1
4. 113 Ne 15. Kontposbnast padora Ne 2 mo Teme: «Pemenue jorapupMuyeckux ypaBHeHHi H HEPABEHCTBY. 1
Paspnea 3. 16
IIpsimMble H NIOCKOCTH B
MPOCTPAHCTBE.

Tema 1. 1. JI3 Ne 26. [Ipeamer u 3amaun crepeoMeTpud. OCHOBHBIC ITOHSTHS CTEPEOMETPUH: TOYKA, MPSIMasi, INTOCKOCTb. 1 1,2
Bianvmnoe pacnonoenue 75 "3 Ny 57 A crombr CTEPEOMETPHH U CIIC/ICTBUS U3 HHUX. 1 2
NPSAAMBIX B IPOCTPAHCTBE.

3. JI3 Ne 28. HekoTopbie CIeACTBUS U3 aKCHOM CTEPEOMETPHH. 1

10



Tema 2. Mapanaeasrocts | 1. JI3 Ne 29. [apannensHble OpsiMble B IPOCTPAHCTBE. 1
TPSIMBIX U TLTOCKOCTEH. 2. JI3 Ne 30. IMapautenbHOCTh IPSAMBIX | TUIOCKOCTEH. [Ipu3Haky mapanieIbHOCTH TPSAMBIX M INIOCKOCTEH. 1
p p p p P
3. JI3 Ne 31. IMapautenbHOCTH TWIOCKOCTEH. CBOMCTRA. 1 1,2
4. JI3 Ne 32. PaznuuHble cedeHHs Ky0a IIOCKOCTHIO. 1
5. JI3 Ne 33. PaznnuHbIe ceueHUs Ky0a IIOCKOCTEIO. 1 1,2
6. II3 Ne 16. IToctpoeHre ceueHUi Kyba MIIOCKOCTHIO 1
7. 113 Ne 17. TloctpoeHue ceueHHid KyOa IIOCKOCThIO. Teopema o TpEX MepreHauKYIIsIpax. 1
Tema 3. 1. JI3 Ne 34. TlepnieHAUKYIAPHOCTD MPSIMBIX U TUIOCKOCTEH. 1 2
[epnenaukyasspHOCTb
NPSIMBIX M IVI0CKOCTeEIA.
Tema 4. 1. JI3 Ne 35. TIpusHak neprneHIUKYIAPHOCTH TUIOCKOCTEH. 1
IIpusnak
NepHeHIHKYIAPHOCTH
IJIOCKOCTeIA.
Tema 5. Ilepnenmuxysip | 1. JI3 Ne 36. [lepnenaukynsap u HaxinoHHas. Teopema o Tpex MepHeHIUKYIsIpax. 1 2
u HakoHHast. Teopema o 75 137y, g KontpoabHas padora Ne 3 no teme: «IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY. 1
TpeX NepHueHHKYJIApax
Tema 6. 1. TI3 Ne 19. Yron Mexay npsiMOH U INIOCKOCTBIO. 1 2
Yrabt Mexay IpsAMBIME M 75 113N, ), JIByrpaHHBIiA yroi. YToi MeX.Iy INIOCKOCTSIMH. 1
MJIOCKOCTSIMM.
Paznen 4. 28
OCHOBBI TPUTOHOMETPHH.
Tema 1. 1. JI3 Ne 37. Pagnannas mepa yria. COOTHOIIEGHUS MEXKAY TPaIyCHOH U paJaHHOH MepaMu yria. 1 2
Yribl 1 Bpamare/ibHoe 2. 113 Ne 21. Pemrenue 3amad o teme: «COOTHOLICHHST MKy TPIyCHOM U paJIMaHHOI MepaMH yriiay. 1 2
JABHKEHHE.
Tema 2. 1. II3 Ne 22. Pemenue 3ama4 mmo teme: «CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YHCIIay. 1 2
Tpuronomerpmieckue 2. JI3 Ne 38. CooTHOIICHUS] MEXY TPUTOHOMETPUUECKUMHU (DYHKIIUSMH OJTHOTO apryMEHTa. 1 2
onepanun
3. JI3 Ne 39. dopmyiisl IpUBEICHUSL. 1 2
4. JI3 Ne 40 . OcHOBHbIE TPUTOHOMETPUUECKHE TOXK/IECTBA 1 2
5. JI3 Ne 41. Brruncnenue 3HaYCHUI TPUTOHOMETPUIECKHUX (PYHKITHIA. 1
Tema 3. IIpeodpazoanue | 1. JI3 Ne42. CuHyc M KOCHHYC IBOIHOIO yria. 1 2
TPUTOHOMETPUYECKUX [Ipeobpa3oBaHusl MPOCTEHIITNX TPUTOHOMETPUUCSCKHUX BBIPAKCHHIA.
BBbIPasKeHUH 2. JI3 Ne 43. Cunyc, KOCHHYC, TAHT€HC M KOTAHTCHC CYMMbI U pa3HOCTH JIBYX yriioB. [IpeoOpa3oBaHus 1 2
MPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKEHHM.
3. JI3 Ne 44. TIpeoOpa3oBaHue CyMMbI TPUIOHOMETPUYECKUX (DYHKIIUI B IPOU3BE/ICHHE U MMPOU3BEICHUE B 1 2

CyMMY.
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4. I3 Ne 23. TIpeoOpazoBaHHE TPUTOHOMETPUIECKUX BBIPAKEHHH. 1 2
5. II3 Ne 24. YnporeHne BBIpaXeHHUH. 1
6. I13 Ne 25. TIpeoOpa3oBaHue TPUTOHOMETPUIECKHUX BBHIPAKEHHH. 1
Tema 4. 1. I3 Ne 45. TpuroHomeTpuueckie GyHKIUU U UX TpaduKu. 1 2
Tpuronomerpmeciue 2. JI3 Ne 46. TpuroHomerpudeckue GyHKIMU U UX TpaduKy. 1
$pyHknun.
3. II3 Ne 26. Kontpoabnas pa6ora Ne 4 mo teme: «IIpeodpa3oBanne TpUroHOMETPHIECKHUX BHIPAKEHHH.
I'padukn TpuroHoMeTprnyeckux G yHKImii».
Tema 5. 1. JI3 Ne 47. TlousTHe apKCHHYyCa, apKKOCHHYCA, apKTaHT€HCa, apKKOTAHTCHCA. 1 1,2
Tpuronomerpmaeckue 2. JI3 Ne 48. Tlpocreiiiie TpUroHOMETPHYECKHUE YPaBHEHHUSI. 1
YpaBHeHHSI.
3. JI3 Ne 49. Tpocreiiiie TpUroHOMETPHYECKHE YPaBHEHHUSI. 1
4. JI3 Ne 50. OcHOBHBIE THUTIBI TPHTOHOMETPHUYECKUX YPaBHEHUI. 1 2
5. JI3 Ne 51. OcHOBHbIE THIIBI TPUTOHOMETPUUECKUX YPABHEHHH. 1
6. JI3 Ne 52. OcHOBHbIE THIIBI TPUTOHOMETPUUECKUX YPABHEHHH. 1
7. TI3 Ne 27. PerieHue TpUrOHOMETPUYECKHX YPaBHEHH CIIOCOOOM MOJICTaHOBKH. 1
8. I13 Ne 28. Penienne TpUroHOMETPHYECKUX YPaBHEHUH, UCTIOJIB3Ysl TPUTOHOMETPUYECKUE (DOPMYJITBI CIIOKEHHS. 1
9. I13 Ne 29. PenieHre TpPUrOHOMETPHYECKUX OJHOPOIHBIX YPABHEHHI. 1
10. I13 Ne 30. KontpoabHas padora Ne 5 no teme: « TpuroHomerpuieckue ypaBHeHUsD. 1
11. JI3 Ne 53. TIpocreiitiye TpUroHOMETPUYECKIE HEPABEHCTBA. 1 2
12. JI3 Ne 54. TIpocreiitiye TpUroHOMETPUYECKIE HEPABEHCTBA. 1
Paspea 5. 8
Kom0unatopuxa.
Tema 1. 1. I3 Ne 55. ITlpaBuina KOMOMHATOPUKH. 1 2
Ipasuia 2. JI3 Ne 56. IlpaBuina KOMOHMHATOPHKH. 1
KOMOMHATOPUKH.
3. TI3 Ne 31. Perenue 3a1a4 Ha iepe0oOp BapUAHTOB. 1
Tema 2. 1. I3 Ne 57. OcHOBHbIE TOHATHS KOMOMHATOpPHKH. PazmelneHus, epecTaHOBKHU, COYETaHMS. 1 2
OcHOBHbIE MOHATHS 2. TI3 Ne 32. Perienue npocteiimx KOMOMHATOPHBIX 3324 ¢ IPUMEHEHHEM (GOpMYIT Pa3MEIIeHUs 1 1
K(;)MﬁnﬂaTOp“K“' epPECTaHOBKU.
asMelenns, 3. I3 Ne 33. Pemenue mpocTelnx KOMOMHATOPHBIX 3a4a4 ¢ IpUMeHeHueM GOpMYII COYETaHUS. 1
p P p pMy.
NepecTaHOBKH,
COYeTAHMSI. 4. 113 Ne 34. Pemrenvie mpocTeHImx KOMOMHATOPHBIX 3334 ¢ IpUMEHEHHEM (POpMya COYeTaHUSI. 1
Tema 3. 1. JI3 Ne 58. ®opmyna 6uHoMa HeroroHa. 1 2
®opmyina OuHOMA
HeloToHA.
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Paznea 6.
KoopauHaTtsl # BEKTOPBI.

16

Tema 1. 1. JI3 Ne 59. TlonsTHe BEeKTOpa B MPOCTPAHCTRBE. 1
IonsiTe BeKTOPa B
MPOCTPAHCTBE.
Tema 2. 1. JI3 Ne 60. JlelicTBus HaJ BEKTOPAMH. 1
AelcTBIS HAX BEKTOPAMH |75 "3 7N, 67 JlelicTBUS HaJ BEKTOpaMu. 1

Tema 3. Kommaanapusie | 1. JI3 Ne 62. KomnnanapHble BeKTOpHL. Pa3nokeHne BeKTopa Mo TpeM HEKOMIUIAHAPHBIM BEKTOpaM. 1

BeKTOpbI. Pazioxkenne
BEKTOpA M0 TPeM
HEKOMIIAHAPHBIM
BEKTOpaM.

Tema 4. IlpsimoyronbHas | 1. JI3 Ne 63. IIpsmoyronbHas cucTeMa KOOPAMHAT B IPOCTpaHCcTBE. KoopauHATEI BEKTOpa.. 1
CHCTEMA KOOPMHAT B 2. JI3 Ne 64. TlpsmoyronbHasi cucreMa KOOpJIHHAT B pocTpaHcTBe. CBs3b MEX/y KOOPIMHATAMH BEKTOPOB U 1
K TpOCTPAHCTBE. KOOpAWHATAaMH TOYEK.

OOPAMHATLI BEKTOPA. 3. I13 Ne 35. BrinosnHeHue eicTBHI HaJl BEKTOPaMU, 38 JaHHBIX CBOMMHU KOOPIUHATAMHU. 1
CBsA3b MeXKIY
KOOPANHATAMH BEKTOPOB
U KOOPAMHATAMM TOYEK.
Tema 5. 1. JI3 Ne 65. IlpocTteiimme reoMeTpudecKue 3aJaum. 1
Hpocreiimmue 2. JI3 Ne 66. Ilpocreiiiue reoMeTprUyecKHe 3a/1a4H. 1
reoMeTpUYecKHe 3a/1a4H.
3. I13 Ne 36. Perienue nmpocreiimx reoMeTpUUECKHUX 3a/1a4. 1
4. 113 Ne 37. KoutpoasHasi padora Ne 6 mo Teme: «KoopauHAThI M BEKTOPbD». 1
Tema 6. 1. JI3 Ne 67. CkamnsipHOE IIPOU3BEICHHE BEKTOPOB. 1
Cxa1sipHOe NpOH3BENCHNE 5 137N, Gg. CkaJsipHOe TIPOU3BENICHHUE BEKTOPOB. 1
BEKTOPOB.
3. II3 Ne 38. Pemenue 3anay no teme «CKansIpHOE IPOU3BELCHUE BEKTOPOBY. 1
p p P
Tema 7. 1. JI3 Ne 69. YpaBHeHHUS NpSMON U ITIOCKOCTH. 1
YpasHenus npsamoii u 2. JI3 Ne 70. YpaBHeHHs: IPSAMOM U IIOCKOCTH. 1
IJI0OCKOCTH.
Pazgen 7. 17
DYyHKIUU U TPAPUKH.
Tema 1. 1. I3 Ne 71. O630p o6mux moHsATHA. OOGMacTh ONpeAereHus] M MHOXKECTBO 3HadeHHiH. CrocoObl 3a1aHus 1

O030p 00muX moHsiTHii. | QyHKIHNH.

2. JI3 Ne 72. O0630p oOmimx noHstuit. O0NacTh omnpeneseHnss W MHOXECTBO 3Ha4deHuid. CrocoObl 3aJaHust 1

GhyHKINH.

3. I3 Ne 39. HaxoxzaeHue o0acTy ONpenesieHus KL, 1
p YH
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4. JI3 Ne 73. I'padukn Gpynknmii. I[loctpoenne rpadukoB (QyHKIMIA, 3a1aHHBIX Pa3IHYHBIMHA CIOCOOAMH. 1 2
5. JI3 Ne 74. T'pacduku ynkuit. [Toctpoenne rpadukoB (yHKIMH, 3a1aHHBIX PA3IMYHBIMH CIIOCOOAMH. 1
Tema 2. 1. JI3 Ne 75. Cxema uccnenoBaHus (GyHKITUH. 1 2
Cxema uccieopanus 2. JI3 Ne 76. Cxema uccienoBanus (GyHKIIUU. 1
GyHxun
3. JI3 Ne 77. Cxema nccienoBanusi (pyHKIUH. 1
4. JI3 Ne 78. Cxema uccnenoBaHus QYHKIIHH. 1
5. 13 Ne 40. VccnenoBaHue CBOMCTB (DYHKIIMHM IO TPaQuKy. 1
6. I13 Ne 41. Kontposubnas padora Ne 7 mo teme: «MccnenoBanne ¢yHkuum mo rpaguky». 1
Tema 3. IIpeoopazoBanue | 1 JI3 Ne79. IlpeoOpazoBanne QyHKIMIA U qEHCTBHS HaJl HUMH. 1 2
$ynKumii u gefcTBus Hajl 2. JI3 Ne 80. IIpeobOpa3oBanue QyHKIMI U ISHCTBUS HAJl HUMH. 1
HUMH. 3. JI3 Ne 81. TlpeoOpazoBanue QyHKIMIA U JEHCTBUS HAJl HUMH. 1
Tema 4. 1. 13 Ne 82. Cummerpus GyHKIMH 1 ipeoOpa3oBaHue rpauKoB. 1 2
Cummerpust ysxunii v 5 7378, g3 Cummerpust GyHKIMI 1 TpeoOpa3zoBaHue rpaduKoB. 1
npeoGpa3oBanue
rpauKoB.
Tema 5. Henpepoisaocts | 1. JI3 Ne 84. HenpepoiBHOCTD (yHKIHIA. 1 2
b yHkumii.
Pa3gea 8. 26
MHororpaHHHUKH M
KpyIJible Teja.
Tema 1. 1. JI3 Ne 85. IloHsATHE MHOrOTpaHHHKA. 1 2
IToHsiTHE MHOTOTPAHHHKA.
Tema 2. Mapannenemunen. | 1. JI3 Ne 86. [Napannenenumen u ero coiictsa 1 1,2
2. JI3 Ne 87. Tlapaenenumne] u ero CBOMCTBa 1
3. T13 Ne 42. Beruucienue miomaa O0KOBOW | MOIHON MOBEPXHOCTHU MapaluieNenuIe/a. 1
4. 113 Ne 43. Brruucnenve oobeMa mapauiesienunesia. 1
Tema 3. 1. JI3 Ne 88. Ilpusma u ee cBolicTBa 1 2
Npn3ma. 2. JI3 Ne 89. Ilpu3sma u ee cBoiicTBa 1
3. TI3 Ne 44. Beruucienue miomaan OOKOBOW M MOIHON MOBEPXHOCTH IIPU3MBI. 1
4. 113 Ne 45. Beraucnenune miomaai O0OKOBOH U MOIHONW TOBEPXHOCTH TPH3MBIL. 1
5. 13 Ne 46. Brruncienne o0bemMa MPU3MBL 1
6. I13 Ne 47. BpluuncieHue mwiomaan 1 00bemMa Mpu3Mbl. 1
Tema 4. 1. I3 Ne 90. Tlupamuna u ee cBoicTBa 1 2
Mupamua. 2. JI3 Ne 91. Tlupamupa u ee CBOiCTBa 1
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3. II3 Ne 48. Pemenne 3amad o teme: «ITupamumay. 1
4. TI3 Ne 49. Pemenue 3amau no teme: «Ilupammmay. 1
Tema 5. 1. JI3 Ne 92. CeveHuss MHOTOTPaHHHKOB. 1
Ceuenust
MHOTOrPaHHHKOB. 2. 113 Ne 50. Kontpoabnasi pa6ora Ne 8 mo Teme: «BbrunciieHue miomaan 1 00bemMa MpU3Mbl M MHPAMHUIbID». 1
Tema 6. 1. I3 Ne 93. TIpaBuibHBIE MHOTOTPAaHHUKH. 1
IIpaBuibHBIC
MHOTOTPaHHUKH.
Tema 7. 1. JI3 Ne 94. [{ununmp u ero CBOWCTBA 1
Iuaunap. 2. JI3 Ne 95. [unuupap u ero cBoicTBa 1
3. I13 Ne 51. Beruucnenue miomaan MOBEpXHOCTH ¥ 00beMa IIMIHHIIpA. 1
Tema 8. 1. JI3 Ne 96. KoHnyc u ero cBoiicTBa 1
Konye. 2.113 Ne 52. Pemienue 3amau Ha Temy: «Konycy. 1
3. I13 Ne 53. Beruucienue miomaan NOBEpXHOCTH U 00beMa KOHYyca. 1
Tema 9. 1. JI3 Ne 97. Illap u chepa. Mx ceuenus. 1
[lTap u cepa. Hx 2. 113 Ne 54. KontponbHasi padora Ne 9 mo teme: « BoIunc/IeHHE TUIOMIAAN M 00BEMa TeJT BPAIIEeHUS». 1
ceveHmsl.
Pa3pen 9. 27
Hauyana matemaTn4eckoro
aHaJm3a.
Tema 1. 1. JI3 Ne 98. TlocnemoBaTenbHOCTH. 1
IToceqoBaTE ILHOCTH. 2. JI3 Ne 99. TlociemoBaTebHOCTH. 1
3. II3 Ne 55. Pemenue 3amau no teme «IlociaenoBarebHOCTIY. 1
Tema 2. 1. I3 Ne 100. TlonsiTue mpoU3BOIHOM. 1
HonsiTHe NPOU3BOAHOL. 2. JI3 Ne 101. TloHsiThe mpPOU3BOIHOM. 1
Tema 3. 1. TI3 Ne 56 . ©opmynsl auddepeHIpoBaHUS. 1
DopmyJibl
aupdepeHuMpoBaHUA.
Tema 4. 1. JI3 Ne 102. IIpou3BoIHBIE SIIEMEHTAPHBIX ()YHKIUH. 1
Tpoussoansie . | 2.JI3 Ne 103. TIpou3BoaHbIE 31€eMEHTAPHBIX (YHKIIHIA. 1
3J1eMEeHTAPHBIX QYHKIMIA.
3.TI3 Ne 57. BpbIuucieHue npoU3BOIHBIX JIEMEHTAPHBIX (DYHKITHA. 1
4. JI3 Ne 104. TIpumMeHeHre TPOU3BOHOMN ()yHKIUH. 1
5. JI3 Ne 105. TlpumeneHue mpou3BOAHON (YHKIIHH. 1
6. TI3 Ne 58. TIpumMeHeHue MPOU3BOAHOM (DYHKIMU K COCTABICHHIO YPABHEHNH KacaTeIbHOM. 1
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Tema S. 1. I3 Ne 106. ITpumeHeHue NpOU3BOIHON K UCCIECAOBAHUIO (QYHKIIUI. 1 2
Hp“MeHeH?e 2. JI3 Ne 107. TlpumeHeHne MPOU3BOAHON K MCCIIEOBAHUIO (DYHKIHUH. 1
NPOM3BOTHONH K
nccaenopanuio Gpynxumii. | 3- JI3 Ne 108. Ipumencerue mpousBoaHOM K HCCIICIOBAHMIO ()YHKIIHIA. 1
4. 113 Ne 59. HccnenoBanue GyHKIUH ¢ TOMOIIBIO TPOU3BOTHOM. 1
5. 113 Ne 60. HccrnenoBanue GYHKIHH C TOMOIIBIO TIPOM3BOTHOM. 1
6. I13 Ne 61. HaxoxaeHre HanOOJBIIEro 1 HANMEHBILETO 3HaUeHUS (PYHKIMHU Ha POMEXYTKE. 1
7.TI3 Ne 62. VccrnenoBanue (yHKIMH M IOCTPOEHUE IPAHKOB C TTOMOUIBIO MPOW3BOJHOM. 1
8. 113 Ne 63. KonrtpoabHas padora Ne 10 no teme: «IIpumeHeHre NPOU3BOIHOI K HCCIe0BAHUIO 1
pyHkumin.
Tema 6. 1. JI3 Ne 109. TIpukiagHbie 3amauu. 1 1,2
Mpukaanubie 3axa4n. 2. JI3 Ne 110. Tlpukiamabie 3a1a4u. 1
3. 13 Ne 64. Perienue mpuKIaaHbIX 3aad. 1
4. 113 Ne 65. PemieHre NpUKIIaHBIX 33a1a4. 1
Tema 7. IlepBooGpa3znas. | 1. JI3 Ne 111. TlepBooOpa3Hasi. 1 2
2. JI3 Ne 112. TlepooGpasHas. 1
3. I13 Ne 66. BoiuncneHnue HeomnpenelieHHOro0 UHTerpasa. 1
Pa3gean 10. 9
HnTerpan u ero
IIpHMeHeHHe.
Tema 1. Onpenenennniii | 1. JI3 Ne 113, OmnpeneneHHbIN HHTETpal. 1 2
HHTErpa. 2. JI3 Ne 114. OnpeneneHHbIN HHTErpall. 1
3. TI3 Ne 67. BeruuciieHne onpeneneHHOro HHTerpaia. 1
4.T13 Ne 68. Beruncienue mwiomaan GUrypsl, orpaHnueHHON rpadukamu QyHKIHH. 1
5.TI3 Ne 69. Beruncnenue miom@any Gpurypsl, orpaHuueHHON rpadukamMu GyHKIIUH. 1
6. T13 Ne 70. Bsruucnenue miomaad Gurypsl, orpaHuueHHON rpadukamu QyHKIHH. 1
Tema 2. 1. I3 Ne 115. IlpumeHeHue UHTETpama. 1 2
puvenenue unTerpana. [ 53y 116 [Ipumenenue nHTErpaa. 1
3.TI3 Ne 71. KoutpoabHasi pagora Ne 11 no teme: «MHTErpan u ero npuMeHeHUE»». 1
Paspea 11. 10
JJieMeHTbI TEOPUHU
BEPOATHOCTEH U
MaTeMaTH4eCKOoil
CTATUCTHKH.

16



Tema 1. 1. 13 Ne 117. BeposiTHOCTB U €€ CBOMCTBA. 1
BepOSITl;IOCTb nee 2. JI3 Ne 118. BeposTHOCTB U ee CBOWCTBA. 1
cBoiicTBa.
3. JI3 Ne 119. Pemrenue 3amau ¢ MpUMEHEHHEM KIIACCHYECKOTO ONpeesIeHNs] BEPOSTHOCTH. 1
Tema 3. 1. TI3 Ne 73. CrnyyaiiHasi BeTUYMHA. 1
Cayuaiinasi BeJJM4HHA
Tema 4. 1. TI3 Ne 74. DnemeHTH MaTeMaTHYECKOH CTaTUCTUKH. 1
DJIeMeHThbI
MaTeMaTH4eCKOo 2. TI3 Ne 75. DneMeHThI MaTeMaTHUeCKO CTaTHCTHKH. 1
CTATUCTHKH.
Pazpnen 12. 14
YpaBHenus u
HepaBeHCTBA.
Tema 1. Paaocuibnocts | 1. I13 Ne 76. PaBHOCHIBHOCTE ypaBHEHUIA. 1
YPABHECHHUH. 2. 113 Ne 77. PaBHOCHIBHOCTh ypaBHEHHH. 1
Tema 2. 1. TI3 Ne 78. OcHOBHBIE IPHEMBI PELICHUS] YPABHEHUIA. 1
OcHOBHBIE TpHEMBI 2. T13 Ne 79. OcHOBHBIE IPUEMBI peLlIeHHs YPaBHEHHH. 1
pellieHus1 ypaBHEHUii.
3. I3 Ne 80. Pemienne noxazaTenbHbIX YpaBHEHUMH. 1
4. 13 Ne 81. Pemenue norapupMuIecKix ypaBHEHHH. 1
5. 113 Ne 82. Konrposubhasi pa6ora Ne 12 no teme: «Penenne noka3arejibHbIX, pAIIMOHAJIBHBIX U 1
HPPALHOHAJIBHbBIX YPABHEHHI».
Tema 3. 1. 13 Ne 83. Cucrems! jorapu)MHYECKHX ypaBHEHHH. 1
Cuctemb1 ypaBHenwii. 2. TI3 Ne 84. CucreMbl TIOKa3aTellbHBIX YPABHEHUIL. 1
3. TI3 Ne 85. CucreMbl CMEIIaHHBIX YpaBHEHHH. 1
4. TI3 Ne 86. KonrpoubHasi padora Ne 13 no teme: «PemeHne nokazaTeabHbIX, HPPAMUOHAIBHBIX U 1
JlorapupMuyecKUX HEPaBEHCTBY.
Pasnmea 13. 3
HTorosoe noBTopeHue
Tema 1. 1. II3 Ne 87 . UitoroBasi KOHTpoJbHasi padora Ne 14.. 1
HToronce nonTopente. 2.TI3 Ne 88 . UtoroBasi KOHTpoJbHasi padoTa Ne 14.. 1
3. I3 Ne 89. UrtoroBoe moBTopeHue 1
Bcero: 208+34(x)

[ XapaKTepUCTHKN YPOBHS OCBOSHHS YUeOHOI0 MaTeprajia UCHONb3YIOTCS CIIeNYIOIe 0003HaueHUS:

1. — o3HaKOMUTENBHEIN (Y3HABaHUE paHee H3YIEHHBIX 0OBEKTOB, CBOWCTR);

2. — peNPOAYKTUBHBIH (BBITOJIHEHUE JIEATEINEHOCTH 10 00pa3iy, HHCTPYKIIMH WITH MO PYKOBOJICTBOM)

3. — IpPOAYKTHBHBIH (IJITAHNPOBAHUE M CAMOCTOSATENLHOE BHIITOTHEHHE ICSITENbHOCTH, PEIICHNE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSI PEAJIU3ALIUU PABOYEI MPOTPAMMBI YUEBHOM
JTUCHUANIUHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0

Peanuzauust mporpamMmbl AMCHMIUIMHBI TpeOyeT Haluuus yd4eOHOro KaOuHeTa

MaTEMATHKHU.

Ob6opynoBanme yueOHOro kabmHera:
e pabouue MecTa MO KOJUYECTBY 00YyUaIOIIUXCS;
e pabouee MECTO MpenoaaBaTes;
® KOMIUIEKT Y4eOHO-METOIMYECKON JOKYMEHTAIINH;
® HarjisJHbIE TOCOOMs:  JIEMOHCTPAIIMOHHBIE  IUIAKaThl, Pa3IaTOYHBIN
MaTepual;
TexHu4veckue cpeacTsa o0yueHus:
® KOMIIBIOTED;
® MYJbTUMEIHATIPOCKTOD;
® MHTEpPAKTUBHAS JOCKA.

3.2. UudopmanuoHHoe odecnevyeHne o0ydeHust

IlepedyeHb y4eOHBIX U3JaHUI, HHTEPHET-PECYPCOB, JONOJHHUTEIbHOM
JUTEPaTypbl

OCHOBHBIE HCTOYHUKH

1.

2.

3.

bammvakoB M.M. MaremaTtuka: y4eOHUK IJisg CTy[A. YUIPEKISHUM cpel. Tmpod.
obpaszoBanusa. — 11-e uzz., crep. — M.: KuoPyc, 2017. — 395 c.

Bamvakos M.M. Marematuka. 3amauduk YueOHOe mocooue g CIIO. — M.:
Axanemus, 2017. — 416 c.

I'eomerpusi. 10-11 xmaccel. YueOnuk. ba3oBwiii u  yriyOneHHbI ypoBHH /
Artanacan JI., byryzoB B., Kagomuer C., Kucenea JI., Iloznsk 3. — M.:
IIpocsemienue, 2017. — 256 c.

I[OHOJ'IHI/ITG.]I]:HLIC HCTOYHUKH

1.

Anrebpa u Hauana wmaTtemaTudeckoro anamms3a. 10-11 xmaccel: yueb. mns
oOmeoOpa3oBar. yUpeKISHWM ¢ TPWI. Ha OJJICKTPOHHOM Hocutene: [A.H.
Konmoropos, A.M. AoOpamon, FO.II. Jynuunein u 1p.]: mox pea. A.H.
Konmoroposa. — 21-e u3za.- M.: [Ipocsemenne, 2012. — 384 c.

Becenosckuii, C.b. ['eomeTpusi: tunakTHueckre Matepuansl o reometpuu Jis 10
kiacca / C.b. BecenoBckuii, B.Jl. Ps6unnckas. - M.: [IpocBemenne 2012.
Becenosckuii, C.b. 'eomeTpusi: quaakTuueckue MaTepuaibl o reometpun ais 11
kiacca / C.b. BecenoBckuii, B.Jl. Ps6unnckas. - M.: [IpocBemenne 2012.
JlunakTrHaecKkue MaTepHualibl 1o anreOpe ¥ Hadaja aHaiausa s 11 xkmacca / B.M.
Usnes, C.M. Caaksn, C.1. llIBapudypa. - M.: [Ipocsemenue, 2011.
Junaktrudeckue MaTepuansl o ainredpe v Hayanam aHanusa s 10 knacca / b.M.
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Usnes, C.M. Caaksn, C.W. llIBapudypa. - M.: [Ipocsemienue, 2011.

Marematuka. bonbiioit sHIMKIONeAMUeckuid cioBaps/I'n. pen. [Ipoxopos 10.B. —
5-¢ m3n. — M.: bonwmas Poccuiickas saiukiioneaus, 2010

[TotamoB M.K. Anre6pa u Hauana maTeMaTH4yecKoro aHanusa. JlugakTuueckue
matepuaibl. 10 kimacc: 6a3oBbiii U npodui. ypoBau /M.K. IToranos, A.B. IlleBkuH.
— 95-¢ m311. - M.: IlpocBemenue, 2011. - 159c.

[ToramoB M.K. Anrebpa u Hayana MaTeMaTHYECKOro aHaiuza. J(umakTudyeckue
marepuaibl. 11 kiacc: 6a3zoBbiii U npodui. ypoau /M.K. Ioranos, A.B. IlleBkuH.
— 95-¢ m311. - M.: IIpocBemenue, 2011. - 189c.

HNuTepHer-pecypcebl

1.

2.

http://www.ru.wikipedia.org  CBoOoxHass  yHHBEpcalbHas  OSHIMKJIONCIUS,
HaMMUCaHHAs HA PYCCKOM SI3BIKE.

http://www.Allmath.ru - 3To mMaremaTHuYecKuil OpTaji, HA KOTOPOM BBl HaieTe
000 MaTepuall 0 MAaTEeMAaTHYECKUM JTUCITUTUTAHAM.

http://www.math.ru/ Ha caiite BbI HaliiéTe KHATH, BUAECO-JIEKIINH, 3aHUMATEIbHEIE
MaTeMaTHYecKue (akThl, pa3IMYHbIC TI0 YPOBHIO M TEMAaTHUKE 3aJaud, OT/CIbHbIC
HUCTOPHH U3 KM3HHU YUYEHBIX — BCE TO, YTO IMMOMOXKET OKYHYTHCS B YAMBUTEIBHBIHI
U YBJICKATCIIBHBIN MUP MaTEeMaTHKH.

http://www.bymath.net DToT caiiT — cpeaHssi MaremaTHYecKass HHTEPHET-IIKOJIA,
B KOTOPOW BBl MOXKETE YUMTHCS, HE BBIXOJIS U3 OMY. B oTiruue oT Ipyrux caiTos
3[1ECh COJICPIKATCS BCE HEOOXOAMMbIC MaTEPUAITBI TI0 DJIEMEHTAPHON MaTeMaTHKE B
MOJTHOM O0BEME.

http://free-math.ru/  JlroObute wmarematuky! HWHTepecyiiTech MaTeMaTHKOM!
YBaxaiite Marematuky! Mpbl cobupaem mis Bac Tonpko camoe Tojie3HOE U
UHTEPECHOE. YUUTECh C HAMU !

19


http://www.ru.wikipedia.org/
http://www.allmath.ru/
http://www.math.ru/
http://www.bymath.net/
http://free-math.ru/

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUSI YUEBHOM
JTUCHUATIUHBI

Kontponbs u oneHka pe3ynbTaTOB OCBOCHHS JUCHUILIMHBI OCYIIECTBIISIETCS
npenojaBaTeyeM B MPoIlecce MPOBEICHUS MTPAKTUUECKUX 3aHATUN U JIa0OpaTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBINOJHEHHUS OOYYAIOIIMMUCS WHIAWBUIYATbHBIX
3aJlaHui, TPOEKTOB, UCCIEAOBAHUIMA.

DopMBbI U METObI
KOHTPOJIAA U OLIEHKU
pe3yJbTATOB 00y4eHUsA

Pe3yabTaThl 00yuyeHus
(ocBOCHHBIC YMEHMSI, YCBOCHHbIC 3HAHUS)

YMenus:

® BLIITOJHATDH apI/I(l)MeTI/ILICCKI/IC HeﬁCTBHﬂ Had 4YucJIaMHU, | -IIPAKTUYCCKUC 3aHATUA
coucTasd YCTHBIC MW TIIMCBMCHHBIC IIPUEMbI;, HAXOIUTH | IO pCUHICHUIO 3a1a4,
HpI/I6JII/DKeHHBIC 3Ha4YCHHMA BCIMYMH W IIOIPCIIHOCTH | -TCCTUPOBAHMUC,

BBIYHCIICHUN (abcomoTHas U OTHOCHTENIbHASN); | -KOHTPOJIbHAs paboTa;
CpaBHUBATh YUCJIOBBIC BHIPAKCHUS; -JOMAIIHsIsT paboTa;

® HAXOAUTh 3HAYCHUS KOPHS, CTENEHH, Jiorapudma,

TPUTOHOMETPUUYECKUX BBIpaXKCHUN Ha OCHOBE

oTpeieTICHHUs], UCIIONB3YS npu HEOOXOIUMOCTH

MHCTPYMEHTAJIbHbIE CPE/ICTBa; I10JIL30BAThCS

npUOIMKEHHOM OIEHKON MPU NMPAKTUUYECKUX pacueTax;

® BLINIOJIHATH MPEOOpPa30BaHUS BBIPAKECHUM, MPUMEHSS
dopMynbl, CBs3aHHBIE CO CBOMCTBAMU  CTEIEHEH,
norapumMoB, TPUTOHOMETPUUECKUX (YHKIIHIA;

HCIOJIb30BaTh NMPUOOpPETEeHHbIe 3HAHWS W yYMEHHSI B
NMPAKTHYECKON  [eAATeJIbHOCTM M  IOBCEIHEBHOM
JKM3HHU.

® JUIS MPAKTHYECKUX PACYeTOB MO (opMyliaM, BKITIOYAs
dbopMyIbl, copepKamKue CTEIeHH, PAJIUKAJIbI, JJOrapru(Mbl
U TPUTOHOMETPUYECKHE (PYHKIIMHM, UCIOIB3Ys IpHU
HEOOXOIMMOCTH CIIPABOYHBIC MAaTEepUabl U MPOCTEHIITNE
BBIYHCITUTEIbHBIE YCTPONCTBA.

® BBHIYMCIATH 3HAUYCHHE (YHKIMM TI0 33JaHHOMY | -IIPAKTUYECKUE 3aHATHUSA
3HAUEHHWIO apTyMEHTa MPU PA3INUYHBIX CIIOC00axX 3aJaHusl | 10 PEIICHUIO 3aad,

byHKIMY; -BBINIOJIHEHHE

® OmnpeAessATh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKLMH, | MHAMBUAYAILHOIO
WUTIOCTPUPOBATH UX Ha TpadUKax; 3a/JaHus;

® CTpPOUTH rpaduKu H3Y4YEHHBIX (GyHKIMH, | -nomaniHsas paboTa;
WUTFOCTPUPOBATh IO TpaduKy CBOWCTBA 3JIEMEHTAPHBIX

b yHKIHIH;

® HNCIIOJIB30BAaTh IIOHATHC (bYHKI_II/II/I JJId4 OIIhMCaHHuA U
aHaJiM3a 3aBUCUMOCTEH BCJINYHNH,
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HCI0JIb30BaTh NMPUOOpPETEeHHbIC 3HAHWS U yYMEHHMS B
NMPAKTHYECKON  JeSITeJIbHOCTH M NOBCEJIHEBHOMH
JKU3HU.

e [l ONHCAHUS C TOMOILIBIO (PYHKUUH pa3IUUYHBIX
3aBUCUMOCTEW,  MpEJCTaBiIeHUsT  HUX  IpadUyecKH,
MHTEpPIpETalnu rpaduKoB.

® HaxOJUTh MPOU3BOJHBIC FTEMEHTAPHBIX (PYHKIU;

® LCIOJIb30BaTh MPOU3BOJHYIO JJIA W3Y4YEHUS CBOMCTB
(GyHKUIUN 1 TOCTPOEHUS TpaUKOB;

® [IPUMEHSATH MIPOU3BOJIHYIO JUTSE IPOBEJICHUS
NpUOTMKEHHBIX BBIYHCIICHUH, pemarthb 3a/1auu
NPUKIAHOTO XapakTepa Ha HaX0XkJACHHE HAauOOJIbLIEro U
HAaUMEHBIIETO 3HAYEHUS;

® BBLIYMCIIATH B MPOCTEHIIMX chydasxX IUIOMIAAM U
00BEMBI C UCTOIb30BAHUEM ONPEEIEHHOI O UHTErpasa;

HCIOJIb30BAaTh NMPUOOPETEHHbIC 3HAHWUS W yYMEHHS B
NMPAKTHYECKON AeATeJIbHOCTH M MOBCEIHEBHOM KU3HU
JUISL:

® pPEUICHU NMPUKIIAIHBIX 3a71a4, B TOM YUCJIE COLMAIbHO-
SKOHOMUYECKUX U (U3WYECKHX, HAa HAWOOJbIINE U
HAUMEHBIINE 3HAYCHUs, HA HAXOXKICHHUE CKOPOCTH U
YCKOPEHHS.

-IPAKTUYECKUE 3aHITHS
10 PELIeHHUIO 3a/1ay,
-TeCTUPOBAHUE,
-KOHTpOJIbHAS paboTa;

® pelarhb palroOHaJbHEIE, MOKa3aTeIbHbIE,
norapuMUYECKUe, TPUTOHOMETPUUECKHE YypaBHEHUS,
CBOISLIMECS K JIMHEMHBIM W KBAaJApPAaTHBIM, a TaKKe
AHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

® WCIMONB30BaTh  Tpaduueckuit  MeTon
YpPaBHEHUN U HEPABEHCTB;

e 1300pakaTb Ha KOOPJAMHATHOW IUJIOCKOCTH PEIICHUS
YpaBHEHUW, HEPABEHCTB W  CHCTEM C  JByMs
HEU3BECTHBIMU;

® COCTaBJATh W peElIaTb YPABHEHUS W HEPABEHCTBA,
CBS3bIBAIOIINE HEU3BECTHBIE BEIWYMHBI B TEKCTOBBIX (B
TOM YHCJI€ NPUKIaAHBIX) 3a1a4ax.

pelieHus

HCNOJb30BaTh NMPUOOpeTeHHbIE 3HAHMS M yYMEHHS B

-MIPAKTUYECKUE 3aHATUA
0 PEUIeHUIO 3a/1ad,
-TeCTUPOBAHUE,

-KOHTpPOJIbHAs paboTa;
-JIOMaIIHsIs padora;

NMPAKTHYECKON  eATeJJbHOCTH M  IOBCEIHEBHOM

JKM3HU:

® Ui TIOCTPOCHUS W  MCCIECAOBAHUSA MPOCTECUIIUX

MaTeMaTHYECKHUX MOJICIICH.

e pemiaTh  MPOCTEHIIME  KOMOWHATOPHBIE  3a7ayM | -IIPAKTUYECKUE 3aHATHUS
METOJIOM Tepebopa, a TakKe C HCIOJIb30BAaHUEM | IO PEIICHMIO 3a/1a4,
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W3BECTHBIX (POPMYIT;
® BBIUKCIATH B MPOCTEHIIMX CiydasX BEpPOSITHOCTH
COOBITHI1 HA OCHOBE MOJICYETa YHUCIIA UCXOJI0B;

HCNO/b30BaTh NMPHOOpPETCHHBbIE 3HAHMS M yYMEHUHA B

NPAKTHYECKON  [AeATEeJbHOCTM M  IOBCEIHEBHOU
KU3HU.
e I AHAIM3a  pEaJbHBIX  YHCIOBBIX JIAHHBIX,

MPE/ICTAaBICHHBIX B BUJE IUarpamMm, rpaukos;
® aHanu3a UH(OpPMALMU CTATUCTHUYECKOTO Xapakrepa.

-KOHTpOJIbHAS padoTa;
-JIoOMallHss pabora;

® pacrno3HaBaTh Ha yepTekax u MOJEISIX
IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TpPEXMEPHbIE
O0OBEKTHI C X OMUCAHUSIMU, U300PAKECHUSIMU;
® OIUCHIBATH B3aMMHOE PACIOJIOKCHUE
IUIOCKOCTEN B IPOCTPAHCTBE;

® aHAMM3UPOBATh B MPOCTEUIIUX CIydasX B3aUMHOE
pacnoiokeHre 00ObEKTOB B TPOCTPAHCTBE;

® 1300pakaTh OCHOBHBIE MHOTOTPAHHUKH W KPYTJIbIE
TeJa; BBITIOHATE YEPTEXKH IO YCIOBUSIM 33]1a4;

NpsAMBIX U

® permiath TUTAHUMETPUYCCKHEC u IPOCTEHIITHE
CTEpEOMETPUUCCKUE 3a/1a9u Ha HaXO0XJICHHE
TCOMETPUYCCKUX BEIWYMH (JUIMH, YIJIOB, IUIOIIAJICH,
00BEMOB);

® WCIIOJIB30BaTh IMPH PEIICHUH CTEPEOMETPUUCCKUX

3a1a4 INIAHUMCTPUYICCKHUC (baKTBI N MCTO/bI,
¢ MMPOBOAUTL AOKA3aTCIBbHBIC PACCYXKIACHUA B XOIC
pPCUICHUA 3a1a4,

HCI0Jb30BaTh NMPUOOpPETEeHHbIe 3HAHWS W yYMEHMsI B
NMPAKTHYECKON  [JeAATeJIbHOCTM M  IOBCEIHEBHOM
JKH3HH .

® JUIs UCCIenoBaHUA (MOJCIMPOBAHUS) HECIOXKHBIX
MPAaKTHYECKUX CHUTYallMd HAa OCHOBE M3YYCHHBIX (HOPMYI
U CBOMCTB (uryp;

® BBIUMCICHHS OOBEMOB M IUIOMIAJICH IMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJA MPH PEIICHUH MPAKTHYECKUX
3a/1a4, UCIOJB3YS MPU HEOOXOIUMOCTH CIPABOYHUKH H
BBIYHCIIUTEbHBIE YCTPOMCTRA.

-IIPAKTUYCCKHUC 3aHATUA
MO PpCUICHUIO 34441,
-TCCTUPOBAHUC,

-KOHTpOJIbHAS paboTa;
-IoManrHss padora;

3HaHuA:

® 3HAUYCHUE MATEMAaTUUYECKOM HAyKH JUISl pELICHU 3a/ad4,
BO3HUKAKOUIMX B TEOPUU U MPAKTUKE; IIUPOTY U B TO KE
BpEMSI OrPaHUYECHHOCTh IPUMEHECHUS MaTEMAaTHYECKUX
METOJIOB K AaHaJM3y M MCCIEIOBAHUIO MPOLECCOB U

-IPAKTHYECKHUE 3aHATHS
M0 PEIICHUIO 3a/1a4
-TEeCTUPOBaHUE
-BBIIIOJIHEHHE
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ABJICHUW B PUPOJIE U OOILECTBE;

® 3HAYCHHE MPAKTUKA U BOMPOCOB, BO3HUKAIOIIUX B
camMoi MaTemaTuke sl (OPMHpPOBAHHMS U PA3BUTHS
MaTEeMaTHYECKOW HayKd; HUCTOPHUIO Pa3BUTHUA TOHITHS

41CIIa, CO37aHus MaTEMaTU4ECKOT O aHayu3a,
BO3HUKHOBEHUS U PAa3BUTHUSA T€OMETPHUH;
® YHHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTUKHU

MaTeMaTUYECKUX PACCYXKICHUM, MX MPUMEHUMOCTH BO
BCEX 00J1aCTIX YEIOBEUECKOU NeATEIbHOCTH;

® BECPOSTHOCTHBIM XapakTep pPa3IUYHBIX MPOIECCOB
OKpPYXaIOIIEro MUpa.

HHINBUAYAJIbHOTO
3adaHus

-KOHTpOJIbHAS padoTa;

Hrorosas arrecranus YCBOCHHbBIX 3HAHUM U OCBOCHHBIX
YMEHUH

9K3aMCH
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