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PaGouass mporpamma yueOHOW aucHUIUIMHBI «MaTemaTuka» paspaboTaHa Ha
ocHoBe denepanbHOr0 TrOCYIapCTBEHHOTO oOpa3oBarenbHoro cranmapra (TOII-50)
cnequanbHocty  09.02.07  MHpopManmoHHBIE CHCTEMBI W [POrPaMMHUPOBAHHE,
KBaIM(UKAIUS — TEXHUYECKHHM MHcaTellb, YTBEPKIEHHOTO MpHKa3oM MUHHCTEpPCTBA
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 09.12.2016 1. Ne 1547.

PabGouas mnporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHONM MPOTrpaMMBI
oOmieoOpa3oBaTeibHON  yueOHOM  aucuumuinHbl  «Marematuka: —anrebpa, Hadana
MaTEeMaTHYEeCKOT0 aHalHu3a; reoMeTpus» (fanee — «MaremaTuka»), pEeKOMEHIOBaHHON
TUIS npodeccruoHaNbHBIX o0pa3oBaTeNbHBIX opraHu3anuin deneparbHBIM
TOCYapCTBEHHBIM aBTOHOMHBIM YyupexjacHueM «DenepanbHblii WHCTUTYT pPa3BUTHUS
obpazoBanusy (PI'AY «DUPO») nns peanmszaniid OCHOBHOM MpodecCHOHATBLHON
oOpazoBatenbHOU mnporpammbel CIIO Ha 0a3e ocHOBHOro o0mero oOpa3oBaHHUS C
MOJIydeHUEeM cpeaHero obmiero oOpa3oBanus, aBtopa M.M.bammMakoBa, mokTopa
dbu3nKo-MaTeMaTHYeCKUX HayK, akajeMuka Poccuiickoil akagemMun oOpa3oBaHUS,
npodeccopa, pa3zpaboTaHHOW TMMOJ HAYyYHBIM pPyKOBOACTBOM E.A.PBIKOBOH, TIaBHOTO
HaydHoro cotpynnuka llentpa mpodeccuonanpHoro obpazoBanus OPI'AY «DOUPOy,
JIOKTOpa Menarorndeckux Hayk, npodeccopa, naypeata npemuu llpesunenra PO B
obnactu oOpazoBanus, ¢ ydyeroM TpeboBanuit ®I'OC cpennero obiero odpazoBaHus,
NPEIbSBISEMBIX K CTPYKType, COAEpPXKAHUIO M pe3ylbTaTaM OCBOEHHUS Yy4eOHOU
JTUCHUIUTMHBL «MatemaTuka», B COOTBETCTBUU C «PexomMeHmanusamMu mo opraHu3aluu
MOJIYUYEHHUS CpPEAHEero oO0Iero oOpa3oBaHUs B Ipeiesiax OCBOEHHUs 00pa3oBaTeIbHBIX
IporpaMM CpenHero mnpodeccHuoHaIbHOTO O0pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro
o0pa3zoBaHus ¢ yueToM TpeboBaHuM (eepaabHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAApTOB U  TOJdy4yaeMoil  mpodeccud WM CHEUUATBHOCTH  CPEJHErO
npodeccruoHanbHOTO  oOpa3oBaHus»  (muchMo  JlemaprameHTa  ToOCyAapCTBEHHOM
noMuTuKu B chepe moaroroBku pabounx kampoB u IO Munobpuayku Poccum ot
17.03.2015 Ne 06-259), a Takke B COOTBETCTBUU ¢ METOAMYECKUMH PEKOMEHIAIIASIMHI
OI'AY «®UPO» «0O6 yrouneHun «PexkoMeHmanuii ...», oJo0peHHBIMH HaydHo-
MeTonuyeckuM coBetoM lleHTpa mpodeccnoHalbHOTO O00pa3oBaHUSI M CUCTEM
kBanmuukauu OI'AY «DUPO» (IIporokon Ne3 ot 25 mas 2017rona).

Huctunnuaa «MaTtemaTukay u3y4daeTcsa ¢ Y4€ToM mnpoduiis MOIy4aeMoro
podeCcCHOHATBLHOTO 00pa30BaHUS.

PazpaboTumnk:
AngpuanoBa P.T., npenonaBarens ¢usuko-maremarndyecknx aucuumina OT'AIIOY
CIIK

Peuensenr:
T'opaeesa H. O., x. ¢.-M. H., 3aB. Kadeapoil IKOHOMHUKH, HHPOPMATUKA U MATEMATUKU
CO® HNY benl'y

Pabouast mporpamma paccmorpena Ha 3acemanuu [IL[K npenonaBareneii
€CTECTBEHHO-MaTeMaTu4uecKux aucuurini (mpotokos Ne 01 ot «31» aBrycra 2020r.) u
npu3HaHa cooTBeTcTBywome TpeboBanuasm OI'OC CIIO u yuyebGHoOro miaHa
cneruanbHoctd  09.02.07 WHopmManmoHHbBIE CUCTEMBI M MPOrPaMMHUPOBAHHUE,
KBaTM(UKAIUS — TEXHUIESCKHIA TUCATEIb.
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1. TACHOPT PABOUYEN IMPOT'PAMMBI YYEBHOM JUCIUIIJIMHBI

1.1. O6aacTh npuMeHeHHus padoyeil NporpaMmbl

[Iporpamma yueOHoO#l aucummuiiHbl — siBasiercs  yacteio  [IIICC3  mo
cnermanbHocTu CITO 09.02.07 MHopManoHHbIE CUCTEMBI U TPOrPAMMHUPOBAHUE,
KBTM(PUKALMS — TEXHUYECKUHN TTUCATENb.

1.2. Mecro yueOHoi aucuumiaudbl B crpykrype IIIICC3: nucuumivHa BXOIUT B
0011e00pa3oBaTeIbHbIN UK.

1.3. Hean u 3agauym y4eOHOW MUCUMILIMHBI — TPe0OOBAHUS K pe3yJbTaraM
OCBOCHUSA YU4eOHOM IMCHUTIIUHDI:
B pe3ynbrarte 0CBOCHUS TUCHUILUIMHBI 00YUarONTUNCS T0JIKEH

3HATH/TIOHUMATD .

e  3HAaUYECHME MAaTEMAaTUYECKOW HAayKM Ui pElIeHHs 3a/1ad, BO3HHMKAIOIIUX B
TEOPHMH U NPAKTHKE; IIUPOTY U B TO K€ BPEMsl OTPAHUYEHHOCTh IIPMMEHEHHS
MaTeMaTUYECKUX METOIOB K aHAJIN3y M MCCIIETOBAHMIO IIPOIIECCOB U SBJICHHI
B IIPUPOJIE U OOIIECTBE;

®  3HAayYCHME NPAKTUKKM M BOIPOCOB, BOSHMKAIONIMX B CAMOM MaTeMAaTHKE IS
(GOpMHUpPOBAHUA M PA3BUTHA MATEMAaTUYECKON HAYKHM; HMCTOPUIO Pa3BUTHS
MOHSATHSA YHWCIIA, CO3JaHMS MAaTEMAaTHYeCKOTO AaHalINW3a, BO3HHUKHOBEHHSA H
Pa3BUTHUS T€OMETPHUM;

®  YHHBEpCAIBHBIM XapakTep 3aKOHOB JIOTMKHM MaTEMaTHYECKHX PACCYKIECHHI,
MX IPUMEHMMOCTB BO BCEX 00JIACTAX YEJIOBEUECKON JIEATEIBHOCTH;

®  BEPOATHOCTHBIN XapaKTepP Pa3IMUHBIX MPOLECCOB OKPYKAIOIIErO MHUPA.

AJI'EBPA

yMeTb:

®  BBHINONHATH apumeTHyecKkue ACHCTBHUS HAJ YHUCIaMH, COYeTass YCTHBIE U
NUCHbMEHHBIE MPHUEMbI; HAXOAWTh MPHUOIMKCHHbIE 3HAUEHUS BEJIUYMH U
MOTPENTHOCTA BBIYUCIICHUN (a0CONIOTHAS W OTHOCHTEINIbHAS); CPAaBHUBATh
YHCIIOBBIC BHIPAKEHUS;

®  HAXOAWTh 3HAYCHHUS KOPHS, CTEMEHH, Jjorapudma, TPUTOHOMETPUUECKUX
BBIPQXEHUI Ha OCHOBE OIpEAeNieHUs, HUCIHOJIb3YsSd MpU HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA; MOJb30BaTHCS MPHUOIMKEHHON OLIEHKON IpH
MPAKTHUECKUX pacyeTax;

®  BBHINOJHATH NPEOOpPa30BaHUsS BbIpAXKEHUM, MpUMeEHss (HOPMYIbI, CBS3aHHbBIE
CO CBOWCTBaMHM CTENEHeH, TorapumMoB, TPUTOHOMETPUUECKUX (DYHKITUI;

HCNOJIb30BATHL NPHOOPETEHHbIe 3HAHUSL W YMEHHSI B NPAKTHYECKOl
AeSITeJIbHOCTU U MOBCEIHEBHOM KU3HU:

* ITomumo YKa3aHHbBIX B JaHHOM pPa3aciic 3HaHPII>i, B Tpe60BaHI/I${ K YPOBHIO ITOATOTOBKH
BKIIIOYAIOTCA TAaKXKE 3HAHU, HCO6XO,Z[I/IMBIC AJIs1 OCBOCHHS IEPECUNCIICHHBIX HUXKE YMCHI/Iﬁ



Ul MPaKTUYECKUX pacyeToB 1o (opmynam, BriIoudas (HOpMYIIbI,
COJEp>KaIllie CTENEeHH, paJuKallbl, JorapuMbl U TPUTOHOMETPHUECKUE
(GYHKIIUHM, WCMONB3YysSd TpPU HEOOXOJUMOCTH CIPABOYHBIE MAaTE€pHANIbl U
IIPOCTENIINE BBIYUCINUTEIbHBIE YCTPOKCTBA.

DyHKUMH U TPaPUKH

yMeTb:

BBIUMCIIATh 3HAUCHHE (DYHKUIMK MO 33JJaHHOMY 3HAYEHUIO apryMeHTa IpH
Pa3IMYHBIX cI0C00ax 3a4aHus PYHKINY;

OTpENETSATh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKIMH, WITIOCTPUPOBATH UX
Ha rpaduKkax;

CTPOUTHh TIpapUKU HU3YYEHHBIX (DPYHKUIMH, WUTIOCTPUPOBATH MO TIpaduky
CBOICTBA AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh MOHATHE (YHKUWUU JJI1 ONMHMCAHMS W aHAIW3a 3aBUCUMOCTEHN
BEJIMYUH;

HCIOJIb30BATh NPHOOpPETeHHbIC 3HAHMA W YMEHHSI B NPAKTHYECKOH
NeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU'

JUI.  ONHMCAaHMsI C TOMOUIbI0 (YHKUMH pa3IMyHbIX 3aBUCUMOCTEH,
MPEACTABICHUS UX TpapUuecK, HHTEPIPETALIMHU IPadUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HAXOJUTh MTPOU3BOJAHBIE AIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BaTh MPOU3BOJIHYIO JUISl U3YUYEHHUS CBOMCTB (DYHKIMI U MOCTPOEHUS
rpaduKoB;

OPUMEHATHh MPOU3BOAHYIO JUIsl TPOBEACHUS NPUOIMIKEHHBIX BBIYHMCIICHU,
pemarb 3aJa4yd MPUKIAJHOTO XapakTepa Ha HAXO0XKIEHHE HauOOJIBLIEro U
HAaMMEHBILIEr0 3HAYCHHUS,;

BBIUUCIIATh B MPOCTEHIINX ClIydasx IUIOUIAJd U OOBEMBI C MCIIOJIb30BAaHUEM
OIIPENEIEHHOIO NHTETpaa;

HCNOJIb30BATh MNPUOOPETEeHHbIEe 3HAHMA W YMEHHMSl B NPaAKTHYeCKOi
NAeATeJIbHOCTH U MOBCEHEBHOM KM3HHU JUIS:

pelIeHUs] NPUKIAIHBIX 33/Ja4, B TOM YHCJIE COLHMAIBHO-3KOHOMUYECKUX U
bu3nueckux, Ha HauOOJbIIME W HAWMEHbIIME 3HAUYCHHS, HAa HAXOXKICHUE
CKOPOCTH U YCKOPEHHUSI.

YpaBHeHMs U HEPABEHCTBA

YMeETh:

pemarb palMOHAJIbHBIE, IIOKA3aTeIIbHBIE, Jorapudmuyeckue,
TPUTOHOMETPUYECKAE YPABHEHUS, CBOIAILNECS K JJUHEWHBIM M KBAIPATHBIM,
a TAaK)KE€ AHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIB30BaTh TpaduueCcKil METO/I PeIlleHUs] ypaBHEHUN 1 HEPABEHCTB;
n300paxaTh Ha KOOPAWHATHOW TUIOCKOCTH PEIICHUs ypaBHEHUH, HEPAaBEHCTB
Y CUCTEM C IByMsI HEU3BECTHBIMU;



COCTaBJAATb MW  pCllaTb YypaBHCHHA W  HCPABCHCTBA, CBA3BIBAIONIHC
HCU3BCCTHBIC BCJIMYMHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKJIaI[HBIX) 3agadax.

HCIIOJIb30BaATh HpPIOﬁpeTeHHI)Ie SHAHUAA M YMCHHUSA B HpaKTl/I‘IeCKOﬁ
ACATCJIBbHOCTH " HOBCC}IHCBHOﬁ KM3HU.
L IIOCTPOCHUA XU UCCIICAOBAHUA HpOCTCP'IHIPIX MaTCMaTHYCCKUX MOI[CJ'ICﬁ.

KOMBUHATOPHKA, CTATUCTHUKA n TEOPUSA
BEPOATHOCTEUN

yMeThb!

pelars NpocTele KOMOMHATOPHBIE 3a1a4l METOOM Iiepedopa, a TaAKKe ¢
UCIIOJIb30BaHUEM U3BECTHBIX (POPMYII;

BBIUUCIIATh B MPOCTEHIIMX ClydasX BEpPOSITHOCTH COOBITM Ha OCHOBE
IIOJICYETA YKMCIIA UCXOMO0B;

HCIO0JIb30BATh MNPUHOOpPEeTEeHHbIe 3HAHMS W YMEHHMSl B NPAKTHYECKOi
JAeATeJbHOCTH U NOBCEIHEBHOM KN3HHU '

JUISlL aHaJIW3a pPEAJBbHBIX YHCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIE
JarpaMm, rpauKos;

aHaJin3a MH(OPMAaLIUK CTATUCTUYECKOTO XapaKTepa.

I'EOMETPUA

yMeThb:

pacno3HaBaTh Ha YepTeXax W MOJENSAX MPOCTPAHCTBEHHBbIE (OPMBIL;
COOTHOCUTH TPEXMEPHBIE 00BEKTHI C UX ONMUCAHUSIMHU, U300PAKECHUSIMU;
OMUCHIBATh B3aUMHOE PACTIOJIOKEHUE MIPSMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOM CYKJICHHS 00 3TOM PacloJIOKECHHH;

aHAIM3UPOBATh B IPOCTEUIINX CITydasxX B3aUMHOE PACIIOIOKEHNE 0OBEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJble TeJa; BBIMOIHATh
YEpTEKU 10 YCIOBUSIM 33]1a4;

CTPOUTH MPOCTEUIIINE CEUCHUS Ky0a, TPU3MBbI, TUPAMUJIBL;

pemaTth IIAaHUMETPUYECKUE U MPOCTEHINE CTePEOMETPUUYECKUE 3aJaud Ha
HAXOXKJEHUE TEOMETPUIECKUX BEIMYUMH (JJIMH, YTIIOB, IUIONIAieH, 00bEMOB);
WCIIOJIb30BaTh MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1ad TUIAHUMETPUUYECKUE
(baKThl U METOIBI;

MPOBOAUTH JOKa3aTeIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a]1ay;

HCIOJIb30BATh NMPUHOOPETEHHbIEe 3HAHMS W YMEHHMS B IPaAKTHYECKOi
JAeTeJIbHOCTH U NOBCEHEBHOM KN3HHU '

JUIsL UCCIIeIOBaHUs (MOJIEIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CHUTyalUl
Ha OCHOBE M3yUYEHHBIX (POPMYII U CBOMCTB (puryp;

BBIYMCIICHUS] OOBEMOB U TUIONIA/IEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEIN
OpU pEUIEHUM MPAKTUYECKUX 3a4ad, MCHOJb3ysd IpU HEOOXOIUMOCTH
CIPABOYHUKH U BBIYUCIUTENBHBIE YCTPOICTBA.



1.4. KosinuecTBO 4aCOB HA OCBOEHHE MPOrPaMMbI M CHUILTUHBI:
MaKCHMAaJIbHOM y4eOHOM Harpy3ku oOyudarorierocsi 254 yaca, B TOM YHCIIE:
o0s13aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydarorierocst 208 yacos,
KOHCYJbTaIu_34 Jaca.



2. CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIHUILIMHBI

2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HOI padoThl

Bux yueOHoi1 padoThl Oobvem uacos
MakcuMmasibHasi yueOHasi Harpy3ka (Bcero) 254
O0s3aTesibHAsI AyAUTOPHAsi y4eOHasi HATPY3Ka (Bcero) 208
B TOM YHCJIE:
JIEKIIAHN 119
Ja00paTopHbIE PaOOTHI -
MPAKTHYECKUE 3aHSATHUS 75
KOHTPOJIbHBIE pabOThI 14
KoncyabTanum 34
IIpomexyTouHasi arrectanusi B GopmMe 3K3aMEHOB 12




2.2. TemaTuyeckuii IJIaH U cojiepKaHue Y4eOHOH TMCUMILINHBI

HanmenoBanue pasiesioB ConepxaHue y4eGHOTo MaTepHuaJjia, 1a6opaTopHble U Oobem YpoBeHns
U TeM NMpaKkTHYecKHe PadoThl, CAMOCTONITeIbHAsI Pa60oTa 00y4yalOIIUXCs, KypcoBasi padoTa (IpoeKT) 4acoB OCBOEHHUS
1 3 4 5
Beenenne Marematrka B HayKe, TEXHUKE, JKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTHAX U MIPAKTUUECKOH JIeSITeIbHOCTH. 2
Pazgen 1. 8
Pa3BuTHe noHsITHS 0
qucIIe.
Tema 1. JleiictButeabnnie | 1. JI3 Ne 1. JIeficTBUTENbHBIE YUCTIA. 1 2
yucia.
2. TI3 Ne 1. ApudmeTraeckue onepauy HaJl IeHCTBUTEIBHBIMA YHACITaAMHU. 1 2
Tema 2. [lpuéanxennsie | 1. JI3 Ne 2. [IpuOnukeHHbIe BBIYUCICHHUS. 1 1,2
BBIYHCJICHHA.
2. JI3 Ne 3. [TpubnmkeHHBIC BRIYHCICHUS. 1
3. I3 Ne 2. BrruncineHne OTHOCUTENBHOM MOTPEITHOCTH. [IpakTHyecKie mpreMbl BEIYUCICHUN C IPHOITKCHHBIMEI 1
JIAHHBIMH.
Tema 3. KomnekcHble 1. JI3 Ne 4. KoMIieKCHBIE YHCTIA. 1 2
yucaa.
2. JI3 Ne 5. KOMILIEKCHBIE YHCIIA. 1
3. TI3 Ne 3 [leiicTBus HaJl KOMIUIEKCHBIMU YMCIIAMU M UX F€OMETPHYECKasi HHTEPIIPETalusl. 1
Pa3gen 2. 32
Kopuu, crenenu u
Jorapugmel.
Tema 1. 1. JI3 Ne 6. [ToBTOpeHrne MaTepuaga OCHOBHON IIKOJIBI. 1
IloBTOpEeHUE MaTepuana
OCHOBHOW HIKOJIBI. 2. TI3 Ne 4. BrimotHEHHE TOXKIECTBCHHBIX IMPeoOpa3oBaHU BBIPAKCHHI C IIEITBIMH MTOKA3aTEISIMH. 1
Tema 2. 1. JI3 Ne 7. Kopens n-it creneHu. 1 2
Kopens n-ii crenenn.
2. JI3 Ne 8. KopeHs N-ii creneHu. 1
3. JI3 Ne 9.KopeHs N-ii cTeneHu. 1
4. I13 Ne 5. TIpeoOpazoBanue UPPALIMOHATBEHBIX BBIPAXKEHHUH. 1
Tema 3. 1. JI3 Nel10. .MppanuoHabHBIE YpaBHEHMS M HEPABEHCTBA. 1 1,2
HppannonanbHblie 2. JI3 Nell. VppauuoHaiibHble ypaBHEHHMsI M HEPABEHCTBA. 1




YPaBHEHHA U 3. I3 Nel2. MppaunoHayibHbIe ypaBHEHHUSI M HEPABEHCTBA. 1
HEPABEHCTBA. 4. 13 Ne 6. Penienvie mppaiioHanbHbIX ypaBHEHHH. 1
5. I13 Ne 7. Pemienne uppannoHaIbHBIX HEPABEHCTB. 1

Tema 4. 1. JI3 Ne13. Crenenu. 1 2

Crenenn.

2. JI3 Nel4. CreneHu. 1
3.I13 Ne8. [IpeoOpa3oBanue BRIpaKEHUH, COAEPIKAIINX CTETEHH. Pellienne mpocTeduX ypaBHEHHH. 1
4. 113 Ne 9. KontpoJabHast padora Ne 1 o teme: «Kopumu, crenenn u jorapudpmbn 1

Tema S. 1. JI3 NelS. Jlorapugmsr. 1 2
Jlorapugmsr. 2. JI3 Nel6. Jlorapudmsil. 1
3. JI3 Nel7. Jlorapumsi. 1
4. 13 Ne 10. I[TpeoOpa3oBanue JorapupMUIecKuX BbIPAKESHHUH. 1

Tema 6. Iokaszareabnas | 1. JI3 Nel8. [TokasarensHast QyHKIHS, €€ CBOWCTBA U rpaduK. 1 2

¢yukuus, ee cBoiicTa u

rpaguxk. 2. JI3 Ne 19. Tloka3arenbHast pyHKIHS, €€ CBOUCTBA U rpaduK. 1

Tema 7. 1. JI3 Ne 20. Jlorapudmudeckast GyHKIMSA, €€ CBOIMCTBA U rpaduK. 1 1,2

Jlorapupmuyeckas 2. JI3 Ne 21 .Jlorapudmudeckast yHKIHS, e CBOHCTBA U TpaduK. 1

({ynxuus, ee ceoiicrea m | 3. TI3 Ne 11.HaxoxieHue 007aCTH OTIPEAEIICHUS JTOTAPUYMUIECKUX ()YHKIIHIA.. 1

rpauk.

Tema 8. ITokaszareanupie | 1. JI3 Ne 22. [TokaszarenbHbie ypaBHEHUS M HEPABEHCTBA. 1 2
YPaBHEHUS 1 2. JI3 Ne 23. TokaszarenbHbIe ypaBHEHHS ¥ HEPABEHCTBA. 1
HepaBeHCTBA. "

3. 13 Ne 12. Pemrenrie mokas3aTenbHBIX YPaBHESHUM. 1
4. 13 Ne 13. PermeHue moka3aTeIbHBIX HEPABEHCTB. 1
Tema 9. 1. JI3 Ne 24. JlorapudmMuieckre ypaBHEHHUs] M HEPABEHCTBA. 1 2
Jlorapudgmuyeckne 2. JI3 Ne 25. Jlorapudmuyeckue ypaBHEHHS M HEPaBEHCTBA. 1
YPABHCHMUS W HEPABEHCTBA |3 113 Ny 14, Pewenue JOTapu(PpMHYECKIX YPaBHCHUI 1 HEPABEHCTB. 1
4. 113 Ne 15. KonTpoabHas pa6ota Ne 2 no Teme: «Pemenue jorapupmMuieckux ypaBHeHHI U HEPABEHCTBY. 1
Pa3pen 3. 16
IIpsiMble U NIOCKOCTH B
NPOCTPaHCTBeE.

Tema 1. 1. JI3 Ne 26. IIpenmer u 3aiaun crepeomerpun. OCHOBHBIC HOHSTHS CTEPEOMETPUU: TOUKA, TPSIMasi, INIOCKOCTb. 1 1,2
B3auMEOe paciosioRenne JI3 Ne 27. AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX. 1 2
NPSIMBIX B IPOCTPAHCTBE.

3. JI3 Ne 28. Hekoropble CiieICTBHS U3 aKCHOM CTEPEOMETPHUH. 1

10



Tema 2. Iapamneasnocrs | 1. JI3 Ne 29. [TapamiensHble npsMble B IPOCTPAHCTBE. 1
TPAMBIX H ILTOCKOCTCH. 2. JI3 Ne 30. ITapamnenpHOCTh IPSMBIX U IUTOCKOCTEH. [IpH3HaKy mapauieIbHOCTH IPSAMBIX U IUNIOCKOCTEH. 1 2
3. JI3 Ne 31. [TapamnensHOCTH TockocTed. CBoiicTBa. 1 1,2
p
4. JI3 Ne 32. PaznuaHble cedeHus Ky0a IIOCKOCTHIO. 1
5. JI3 Ne 33. Paznnunble ceueHns Ky0a MIOCKOCTHIO. 1 1,2
Y
6. TI3 Ne 16. Iloctpoenwne cedeHnii Kyda IIIOCKOCTHIO 1
7. I3 Ne 17. TloctpoeHue cedeHui KyOa MIOCKOCThIO. Teopema 0 TpEX MepIeHANKYIIpax. 1
Tema 3. 1. JI3 Ne 34. [TepneHANKYISIPHOCTD MPSIMBIX M INIOCKOCTEH. 1 2
IlepneHAMKYISIPHOCTH
NPSAMBIX U MJOCKOCTEIH.
Tema 4. 1. JI3 Ne 35. Tlpu3Hak NeprneHIUKYIIPHOCTH INIOCKOCTEH. 1
Ipusnak
nepneH UKy IIPHOCTH
ILIOCKOCTEIA.
Tema 5. Tllepnenguxynsip | 1. JI3 Ne 36. [lepnenaukyinsap u HakIoHHasA. Teopema 0 TpexX NEepIeHIUKYIsIpax. 1 2
u naksionnast. Teopema o 175 "3y, 18- KonrpouabHas pa6ora Ne 3 mo teme: «IIpsimble M NJIOCKOCTH B POCTPAHCTBEY. 1
Tpex nepneHHKYJIspax
Tema 6. 1. 13 Ne 19. Yron Mexay OpsSMO# U IJIOCKOCTBIO. 1 2
YEab! MERRY NPSIMBIME U 75 1137, 2. JIByrpaHHbIil yroj. Yroja Mexay MI0CKOCTSIMHU. 1
IJIOCKOCTSIMM.
Paznen 4. 28
OCHOBBI TPUTOHOMETPHH.
Tema 1. 1. JI3 Ne 37. Panguannas mepa yria. COOTHOLIEHHS MEXKAY I'paJlyCHOM U paJIiaHHOW MepaMH yria. 1 2
YIJIbL H BPAMATENLHOE 2. 113 Ne 21. Pemrenue 3anau o teme: « COOTHOIICHHST MEXLy TPayCHOI U paluaHHON MepaMH yriiay. 1 2
JBHKEHHE.
Tema 2. 1. 13 Ne 22. Pemrenue 3aga4 o teme: «CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC YHCIIay. 1 2
Tpuronomerpuieckue 2. JI3 Ne 38. CooTHOILIEHUS] MEXy TPUTOHOMETPUYECKUMHU (DYHKIMSIMH OJTHOTO apryMEHTa. 1 2
onepanuun
3. JI3 Ne 39. ®@opmyiibl IPUBEICHHS. 1 2
4. JI3 Ne 40 . OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 1 2
5.JI3 Ne 41. BrruncieHue 3Ha4CHNH TPUTOHOMETPUYECKIX (QYHKITHI. 1
Tema 3. IlpeoopazoBanune | 1.JI3 Ne 42, CuHyc U KOCHHYC JIBOWHOTO yriia. 1 2
TPUTOHOMETPHYECKHX IIpeobpa3oBaHusl MPOCTEHUIINX TPUTOHOMETPHIECKUX BBIPAKEHHI.
BbIPasKeHU 2. JI3 Ne 43. Cunyc, KOCHHYC, TAHI€HC M KOTaHI€HC CYMMBI U pa3HOCTH JBYX yrioB. [IpeoOpa3oBaHus 1 2
IIPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH.
3. JI3 Ne 44. TIpeobpa3oBaHue CyMMbl TPHTOHOMETPUYECKUX (YHKIMI B POU3BEACHHE U IIPOU3BENICHUE B 1 2

CyMMY.
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4. 13 Ne 23. TIpeoOpazoBaHUE TPUTOHOMETPHYECKUX BBIPAKEHHUH. 1 2
5. 113 Ne 24. YuporieHue BbIpaKeHHH. 1
6. I13 Ne 25. [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBHIPAKESHHH. 1
Tema 4. 1. JI3 Ne 45. Tpuronomerpuueckue GyHKIMN U UX TPadUKH. 1 2
Tpuronomerpuyeckue 2. JI3 Ne 46. TpuroHomeTpudeckne QYHKIIUHN U X TPa(UKH. 1
(pyHKuMH.
3. II3 Ne 26. KontpoabHasi padora Ne 4 no teme: «IIpeodpazoBanne TPHTOHOMEeTPUYECKHX BBIPAKEHHUH.
I'pa¢guku TpUroHoMeTpruUYecKUX PYHKIHUID.
Tema 5. 1. JI3 Ne 47. Tlonsarue apkcHHyca, apKKOCHHYCa, apKTaHI'€HCa, apKKOTaHIeHCa. 1 1,2
Tpuronomerpuieckue 2. JI3 Ne 48. Tlpocreiimme TpPUTOHOMETPUUECKHE YPAaBHEHUSI. 1
ypaBHeHMHSI.
3. JI3 Ne 49. Ipocreiimme TPUrOHOMETPUUECKHE YPaBHEHUSI. 1
4. JI3 Ne 50. OcHOBHBIE THUIIBI TPHTOHOMETPUYECKUX YPaBHEHUI. 1 2
5. JI3 Ne 51. OcHOBHBIC THITBI TPHTOHOMETPUICCKUX YPAaBHCHHM. 1
6. JI3 Ne 52. OcHOBHBIC THITBI TPHTOHOMETPUICCKUX YPaBHCHHM. 1
7. I3 Ne 27. PemeHne TPUTOHOMETPHUYESCKUX YPaBHEHUH CITOCOOOM ITOICTAHOBKH. 1
8. I13 Ne 28. PemreHrie TpUTOHOMETPUIECKUX YPABHEHHN, HCITONB3YSI TPUTOHOMETPHUIECKHAE (POPMYIIBI CIOKECHUS. 1
9. I13 Ne 29. PenreHne TpUTOHOMETPUIECKUAX OJHOPOJHBIX YpaBHCHUH. 1
10. I13 Ne 30. Kontpouasnas padora Ne 5 o teme: « TpuroHomerpuyeckue ypaBHeHH». 1
11. JI3 Ne 53. TIpocreiiiine TpUroHOMETpUYECKHE HEPaBEHCTBA. 1 2
12. JI3 Ne 54. TIpocreiiiire TpUroHOMETpUYECKHE HEPABEHCTBA. 1
Pa3pean 5. 8
Kom0unaropuka.
Tema 1. 1. JI3 Ne 55. TIpaBuia KOMOMHATOPHKHU. 1 2
Hpasnia 2. JI3 Ne 56. IlpaBuia KOMOMHATOPUKH. 1
KOMOMHATOPUKH.
3. I3 Ne 31. Pemienue 3aaa4 Ha riepeOOp BapHUaHTOB. 1
Tema 2. 1. JI3 Ne 57. OcHOBHBIE NOHSTHS KOMOWHATOPWKH. PazMemieHus, mepecTaHOBKH, COUYCTAHUSI. 1 2
Ocmmﬁm’le TIOHSITH 2. 113 Ne 32. Pemenue npocteimmx KOMOMHATOPHBIX 3a/ay ¢ IPUMEHEHNnEM (GOPMYJT pa3sMeIleHHUs 1 1
KOMOUHATOPHKH. [1ePeCTAHOBKEL.
Pa3memennus, =
3. TI3 Ne 33. Perienue npocreifinx KOMOMHATOPHBIX 3a7a4 C IPUMEHEHHEeM (GOPMYJI COYETaHUsL. 1
NepecTaHOBKH,
CcOYeTaHHUS. 4. I13 Ne 34. Pemenue npocTeHIInX KOMOMHATOPHBIX 3a/a4 C IPUMEHEHNHEM (OPMYJT COYETaHHUsI. 1
Tema 3. 1. JI3 Ne 58. dopmyna 6uHoma HeroToHa. 1 2
®opmyJia GuHOMA
HbrotoHna.
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Pa3pgei 6. 16

Koopannatel 1 BEKTOPBI.

Tema 1. 1. JI3 Ne 59. Tlonsrue BeKTOpa B MPOCTPAHCTBE. 1
IMonsiTne BekTOpa B
MPOCTPAHCTBeE.
Tema 2. 1. JI3 Ne 60. /[leitcTBus HaJ BEKTOpaMH. 1

AeHcTBAA HAX BEKTOPAMH 75 713 N, 67 JlelicTBuUs HajJ BEKTOpaMH. 1

Tema 3. Kommianapusie | 1. JI3 Ne 62. KomrutanapHsie BekTopbl. PazinoskeHne BeKTOpa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM. 1
BeKTOpbI. Paznoxenne

BEKTOpAa N0 TpeM
HEKOMILIAHAPHBIM
BEKTOpaM.

Tema 4. Ilpamoyroabuas | 1. JI3 Ne 63. [IpsimoyroneHas cucTteMa KOOpAMHAT B pocTpaHcTBe. KoopauHaThl BEKTOPA. . 1
CHCTEMA KOOP/IMHAT B 2. JI3 Ne 64. IlpsiMoyroiyibHasi cUCTEMa KOOPJIUHAT B pocTpaHcTBe. CBsi3b MEX/y KOOPANHATAMU BEKTOPOB U 1
K POCTPAHCTBE. KOOpAMHATAMHU TOYEK.

OOPAMHATEI BEKTOPA. 3. I13 Ne 35. BrinosHeHue AEHCTBUIT HaJl BEKTOPaMH, 3aJaHHBIX CBOMMHU KOOPIUHATAMHU. 1
CBs3b MeXKIY
KOOPJAMHATAMH BEeKTOPOB
U KOOPIMHATAMM TOYeK.
Tema S. 1. JI3 Ne 65. IlpocTeiimme reoMeTpHIECKHE 3a1a4H. 1
Hpocreiimue 2. JI3 Ne 66. [Ipocreiimue reoMeTpuIecKre 3a1adm. 1
reoMeTpUYecKue 3aauH.
3. I3 Ne 36. PemeHne mpocTeHIInX reOMETPHYSCKIX 3a/1a4. 1
4. 113 Ne 37. KonrpoJasHasi padora Ne 6 mo teme: «KKoopauHATHI 1 BEKTOPBI». 1
Tema 6. 1. JI3 Ne 67. CxanspHOE NIPOM3BECHNE BEKTOPOB. 1
Cransiproe npoussenenne [ 37y, g CkaJsipHO€ TIPOU3BE/IEHHE BEKTOPOB. 1
BEKTOPOB.
3. 13 Ne 38. Pemenue 3aga4 1o TeMe «CKalIpHOE IPOU3BEIICHUE BEKTOPOBY. 1
p p P
Tema 7. 1. JI3 Ne 69. VYpaBHeHHUS TPSAMOI U IJIOCKOCTH. 1
YpabHeHHs NPIMOi H 2. J13 Ne 70. YpaBHeHHs IPSIMOI1 U IIIOCKOCTH. 1
TJIOCKOCTH.
Pazgen 7. 17
@OYHKUMHU U TPaduKH.
Tema 1. 1. JI3 Ne 71. OG630p obmux moHsATHA. OOJIAaCTh OMpeNeeHnss W MHOXeCTBO 3HaueHWi. CriocoObI 3a1aHus 1

O0630p 00X MOHATHIH. | YHKUIUH.

2. JI3 Ne 72. O630p o6mux noHsTuil. O6nactTe onpeneneHuss M MHOXKECTBO 3HaueHHH. CrocoObl 3anaHus 1

(dhyHKIHH.

3. II3 Ne 39. Haxoxnenue o01acTy onpeneieHus QyHKIui. 1
p y
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4. JI3 Ne 73. I'paduku pynkumii. [Tocrpoenne rpadukoB QyHKUMi, 3a1aHHBIX PA3IMYHBIMU CIIOCOOAMH. 1 2
5.JI3 Ne 74. T'paduxu pynknwit. [Toctpoenne rpadukoB (QYHKIHH, 3aJaHHBIX Pa3IMYHBIMHA CIIOCOOAMHU. 1
Tema 2. 1. JI3 Ne 75. Cxema uccnenoBanus GpyHKINH. 1 2
Cxemaq)uccnez[osaﬂnﬂ 2. JI3 Ne 76. Cxema uccnenoBanus (QyHKIHAH. 1
YHKIHH
3. JI3 Ne 77. Cxema uccrnenoBanus (yHKIHH. 1
4. JI3 Ne 78. Cxema ucciiefoBaHus () yHKITHH. 1
5. I3 Ne 40. VccnenoBanue CBOWCTB PyHKIMH 1O TpaduKy. 1
6. I13 Ne 41. KonrpoabHasi padora Ne 7 mo teme: «UcciienoBanne ¢GyHKIHM 1Mo rpaduky». 1
Tema 3. IIpeo6pazoBanue | 1JI3 Ne 79. IIpeoOpa3oBanue GyHKIMIA U JSHCTBHS Hal HUMU. 1 2
$ynKumii n reicTBIA HAJ 2. JI3 Ne 80. Ilpeobpa3oBanue GyHKIMNA U ISHCTBUS HAJl HUMU. 1
HHMH. 3. JI3 Ne 81. IlpeoOpa3oBanue GyHKLUIA U JSHCTBHS HaZ HUMU. 1
Tema 4. 1. JI3 Ne 82. Cummertpus GpyHKIMI 1 ipeoOpa3oBaHue rpaHKoB. 1 2
Cummerpust pynkumii B ™5 "3y, g3 CumMetpust GyHKIMH 1 peoOpa3oBaHue rpaHKoB. 1
npeodpasoBanue
rpaguKoB.
Tema 5. HenpepoiBaocts | 1. JI3 Ne 84. HenpepsiBHOCTH QyHKIHIA. 1 2
byHKuMii.
Pasgen 8. 26
MHOrorpaHHUKHU U
KpyTJble Teja.
Tema 1. 1. JI3 Ne 85. TlonsATre MHOTOTpaHHUKA. 1 2
IloHsiITHE MHOTOTPAHHMKA.
Tema 2. Iapannenenunen. | 1. JI3 Ne 86. [lapamnenenunexn u ero cBoiicTsa 1 1,2
2. JI3 Ne 87. [lapamrenenures u ero CBoicTBa 1
3. 13 Ne 42, BrruuicieHue miomia u O00KOBOH U MOJHOW MOBEPXHOCTH MapajuIeIenue/ia. 1
4. TI3 Ne 43. Brruucnenue oobeMa napajuiesienumneia. 1
Tema 3. 1. JI3 Ne 88. Ilpusma u ee CBOMCTBa 1 2
Nipasma. 2. JI3 Ne 89. Ilpu3sma u ee cBoiicTBa 1
3. TI3 Ne 44. BpluncieHue miomian O0KOBOW M IOJIHOM MOBEPXHOCTH MTPHU3MBI. 1
4. TI3 Ne 45. Buruucnenue mioman O0KOBOW | IMOJTHON TTOBEPXHOCTH MPU3MEI. 1
5. 113 Ne 46. Brruucnenue oobemMa MpU3MBbI. 1
6. I3 Ne 47. BrruucieHue miomam 1 00beMa IMPU3MBL. 1
Tema 4. 1. JI3 Ne 90. Tlupamuna u ee cBoiicTBa 1 2
Mupamuza. 2. JI3 Ne 91. Tlupamupma u ee CBOHCTBA 1
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3. I13 Ne 48. Pemenue 3anau no teme: «I[lupamunar. 1
4. I3 Ne 49. Pemrenwne 3amad o teme: «[lupamumay. 1
Tema S. 1. JI3 Ne 92. CeueHnst MHOTOTPaHHHUKOB. 1
Ceuenust
MHOTOIPAHHUKOB. 2. 113 Ne 50. KonrpoJbHas padora Ne 8 mo Teme: «Bprunc/ieHue mjiomaid 4 00b-eMa NPU3MbI H TUPAMHU/IBD). 1
Tema 6. 1. JI3 Ne 93. IIpaBunbHBIC MHOTOTPAHHUKH. 1
IIpaBuiabHbIE
MHOTOTPAHHUKH.
Tema 7. 1. JI3 Ne 94. IlunuHzp U ero cBOWCTBa 1
Huunip. 2. JI3 Ne 95. [unuuzap u ero cBoiicTBa 1
3. 13 Ne 51. BrruucneHune mionia i MOBEPXHOCTH M 00beMa IUIHHAPA. 1
Tema 8. 1. JI3 Ne 96. Konyc u ero cBoiicTBa 1
Konyc. 2.I13 Ne 52. Permienue 3anau Ha remy: «KoHyc». 1
3. 13 Ne 53. BrruucieHue mwioaqq MOBEPXHOCTH U 00beMa KOHYCa. 1
Tema 9. 1. JI3 Ne 97. Ilap u chepa. Ux ceyeHus. 1
Ilap u cpepa. Hx 2. 13 Ne 54. KontposabHasi padotra Ne 9 mo TemMe: « BbIunciieHue mJIomaaa u 00bEMa TeJl BpalleHHsD». 1
ceyeHmus.
Pazgen 9. 27
Hauana maTremaTu4eckoro
aHaIu3a.
Tema 1. 1. JI3 Ne 98. TlocienoBaresibHOCTH. 1
Ioc/ienoBaTeILHOCTH. 2. J13 Ne 99. TlocnenoBatellbHOCTH. 1
3. TI3 Ne 55. Pemenue 3ana4 o teme «IlocineoBaTeIbHOCTHY. 1
Tema 2. 1. JI3 Ne 100. ITTonsiTue mpoOU3BOIHOIMA. 1
IonsiTHE NPOU3BOAHOI. 2. JI3 Ne 101. TloHsATHE TIPOU3BOIHOIA. 1
Tema 3. 1. 113 Ne 56 . ®opmyiisl quddepeHnrpoBaHus. 1
DopmyJIbl
au¢depeHpOBaHUS.
Tema 4. 1. JI3 Ne 102. ITpou3BOHBIE IIEMEHTAPHBIX (DYHKIUA. 1
Tlpon3Bonmnie . | 2.J13 Ne 103. IIpou3BoHBIC IIEMEHTAPHBIX ()YHKIIHIA. 1
37eMeHTaAPHBIX (pyHKIMIA.
3.TI3 Ne 57. BblunciieHHE TPOU3BOIHBIX IIEMEHTAPHBIX ()YHKIIHUIA. 1
4. JI3 Ne 104. TIpumeneHue NpoOU3BOJHOMN HYHKIHH. 1
5. JI3 Ne 105. TlpumeHeHue NPOU3BOIHON YHKIIHH. 1
6. TI13 Ne 58. TIpumMeHeHHe NIpOU3BOIHOM QYHKIMH K COCTABICHHIO YPABHEHUH KacaTeIbHOM. 1
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Tema 5. 1. JI3 Ne 106. ITpumeHeHue MPOU3BOAHON K HUCCIENOBAHHIO (QYHKIIHH. 1 2
HpHMeHeH?e 2. JI3 Ne 107. IlpuMeHeHHE IPOU3BOIHON K HCCIIEOBAHUIO KLU, 1
p p YH
NMPOM3BOIHOH K
uccaenosanmio pynkumii. | 3- JI3 Ne 108. Ilpumenerne mpon3BogHOH K HCCIEIOBAHHIO ()YHKIMIA. 1
4. 113 Ne 59. HccrnenoBanue (GyHKIHH C TOMOIIBIO IPOU3BOIHOM. 1
5. 113 Ne 60. HccrenoBanue GyHKIHN C TOMOIIBIO IPOU3BOJHOM. 1
6. I3 Ne 61. Haxoxxaerne HanOOIBIIETO U HAMMEHBINETO 3HAUCHHS (QYHKIIMA Ha MTPOMEKYTKE. 1
7. 113 Ne 62. HccrmenoBanme (QYHKIUH U IOCTPOCHUE TPaUKOB C ITOMOIIBIO ITPOU3BOIHOM. 1
8. I13 Ne 63. Konrtpoasnas pagora Ne 10 mo teme: «IIpumMeHenne npou3BoOHOI K HCCIe0BAHUIO 1
GyHKUMID».
Tema 6. 1. JI3 Ne 109. TIpuknamHbie 3aqadqu. 1 1,2
Mpukaajnbie 3a1a4u. 2. JI3 Ne 110. TlpuknagHbie 3a1auu. 1
3. I3 Ne 64. PernieHre NpUKIAIHBIX 3a/1a4. 1
4. TI3 Ne 65. Pemenue mpuKIagHBIX 3a7a4. 1
Tema 7. IlepBooopazuasi. | 1. JI3 Ne 111. ITepBooOpazHas. 1 2
2. JI3 Ne 112. TlepBooGpasHasi. 1
3. 13 Ne 66. BeruucneHue HEONMpPEACIACHHOTO HHTErpaa. 1
Pasgen 10. 9
HurerpaJu u ero
NpUMEHEHHe.
Tema 1. Onpenenennniii | 1. JI3 Ne 113. OnpeneneHHbli HHTErpal. 1 2
HHTErpa. 2. JI3 Ne 114. OnpeneneHHbI HHTErpall. 1
3. I3 Ne 67. BorunciieHue ONpeIeICHHOTO HHTErpaa. 1
4. I3 Ne 68. Brruncienune miomany GUrypsl, OrpaHHICHHON rpadukamMu () yHKIHH. 1
5. 113 Ne 69. Brruncienue miomaai GUTYpbl, OTpaHUICHHON TpaduKaMu (HyHKIIHH. 1
6. I3 Ne 70. Brrumcienue miomaan GUTYpPEI, OTpaHUICHHON TpaduKkaMu (GYHKIUH. 1
Tema 2. 1. JI3 Ne 115. IlpumeHeHue MHTETpaa. 1 2
Hpumenenne uaTErpana. 5 137N, 116, IIpumeHeHue uHTErpana. 1
3. 113 Ne 71. KonrtpoasHasi pagora Ne 11 mo teme: «AHTerpas u ero mpuMeHeHUE»». 1
Pazpnen 11. 10
DJIeMEHThI TeOPHHU
BEpPOSAATHOCTEH U
MaTeMaTH4YeCKOM
CTaTHCTHKH.
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Tema 1. 1. JI3 Ne 117. BeposTHOCTB U €€ CBOWCTBA. 1
B €pOATHOCTE I €€ 2. JI3 Ne 118. BeposTHOCTE U €€ CBOMCTBA. 1
cBoiicTBa.
3. JI3 Ne 119. Pemenwne 3a1a4 ¢ MpUMEHEHUEM KIIACCHYECKOTO OTIPEICIICHISI BEPOSTHOCTH. 1
Tema 3. 1. 113 Ne 73. CnyuaifHas BenW4MHa. 1
Cayuaiinasi BeJIJHYHHA
Tema 4. 1. 1I3 Ne 74. DnemeHTH MaTEMaTHIECKONH CTATHCTHKH. 1
DJIeMeHThI
MaTeMaTH4ecKoi 2. I3 Ne 75. DmeMeHTHI MATEMaTHIECKOW CTATUCTHKH. 1
CTaTHCTHKH.
Paznen 12. 14
YpaBHeHus u
HEpPaBeHCTBA.
Tema 1. PaBnocuiibnocts | 1. I3 Ne 76. PaBHOCHIBHOCTh ypaBHEHUI. 1
YPABHEHHH. 2. 113 Ne 77. PaBHOCHIBHOCTh ypaBHEHHHU. 1
Tema 2. 1. II3 Ne 78. OcHOBHbIEC IPHUEMBI PEIICHHS YPAaBHEHHUH. 1
OcHoEHBIE TpHEMBL 2. 13 Ne 79. OcHOBHBIE IPHEMEI pEIICHHUS YPaBHCHUH. 1
pellleHHs1 ypaBHEHMId.
3. I13 Ne 80. Pemrennie moka3aTenbHBIX YpaBHEHHUH. 1
4. I3 Ne 81. Perenue norapuMUIecKuX ypaBHCHHM. 1
5. I3 Ne 82. KontposabHasi padotra Ne 12 mo Teme: «Penrenne noka3areJbHBIX, PAIHOHATbHBIX H 1
HPPALHOHAJILHBIX YPABHEHHID».
Tema 3. 1. II3 Ne 83. Cuctems! norapu(pMHUYECKUX ypaBHEHHH. 1
CracreMbl ypaBHeHHI. 2. I3 Ne 84. CucteMbl TIOKa3aTENbHBIX YPAaBHCHHIA. 1
3. I3 Ne 85. CucteMbl cMeIIaHHBIX ypaBHEHUH. 1
4. TI3 Ne 86. KonrpoabHasi padora Ne 13 no teme: «PenieHue noka3areabHbIX, MPPALUOHATbHBIX U 1
Jorapu(p)mMu4ecKux HepaBeHCTB».
Paspgea 13. 3
HroroBoe noBropenue
Tema 1. 1. I3 Ne 87 . UtoroBasi KoHTpoOJILHasi padoTra Ne 14.. 1
Hrorosoe nosropenne. 2. 113 Ne 88 . UtoroBasi KOHTpOJbHasi padora Ne 14.. 1
3. II3 Ne 89. MroroBoe moBTOpeHUE 1
Bcero: 208+34(x)

Jln1s XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepuaia NCTIOIb3YIOTCS ClleIyIole 0003HaYCHUS:

1. — o3HaKOMHMTENBHBIH (Y3HaBaHHE paHee U3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBINIOJIHEHHE JIESITEILHOCTH 110 00pasily, HHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INITAHUPOBAHUE U CAMOCTOSITEIIEHOE BHITIOJHEHUE e TeIbHOCTH, PElIeHHEe IIPOOJIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIM3AIIMU PABOUYEN NPOT'PAMMBbI YYEBHOM
JANCHUITIJINHBI

3.1. TpeboBaHusi K MUHMMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIedeHUI0

Peanuzanust mporpamMmbl AUCIHUIUIMHBI TpeOyeT HaIMuusg y4eOHOTO KaOMHETa

MAaTCMAaTHKH.

Oo6opynoBanmne yueOHOro kabmHera:
e paboure MecTa Mo KOJINYECTBY 00yUarOmnXCs;
e pabouee MECTO MpenoaaBaTes;
® KOMIUIEKT Y4eOHO-METOAMYECKON JOKYMEHTAIUH;
® HarJSIIHBIE  MOCOOMS:  JIEMOHCTPAIIMOHHBIE  IUIAKAThl, Pa3/IaTOYHbIN
MaTepua,
TexHuveckue cpeacTBa 00y4eHus :
® KOMIIBIOTED;
® MYJbTUMEAUAIIPOCKTOD;
® HHTEPAKTHUBHAs JOCKA.

3.2. UndopmanuoHHoe odecriedyeHue 00yueHmst

Ilepeyenb y4eOHBIX U3JaHHH, MHTEPHET-PECYPCOB, A0NOJIHUTEIbHOM
JIUTEPATyPbI

OCHOBHBIC HCTOYHUKH

1.

2.

3.

bammakop M.MI. Marematuka: y4yeOHUK IS CTYA. YUPSXKACHUN cpea. mpod.
obpazoBanus. — 11-e uzz., crep. — M.: KaoPyc, 2017. — 395 c.

bammakop M.M. Martemaruka. 3agaunuk YdyeOHoe mocobme mims CIIO. — M.:
Axanemust, 2017. — 416 c.

I'eomerpusa. 10-11 kmaccel. YueOHuk. ba3oBblii W yriyOjieHHBI ypOBHH /
Atanacsn JI., byry3zoB B., Kamomues C., Kucenmea JI., Ilozmsk O. — M.:
[Ipocsemenne, 2017. — 256 c.

I[OHOJIHI/ITCJII)HLIG HCTOYHHUKHU

1.

AnreOpa u Havanma wmareMatuyeckoro ananmza. 10-11 kmaceel: yuel. s
oOmeoOpazoBar. Y4YpeXIEeHUW C TPWI. Ha OJJIEKTpoHHOM Hocutene: [A.H.
KommoropoB, A.M. Ao6pamos, FO.II. dymaunein u ap.]: mox pen. A.H.
Kommoroposa. — 21-e u3za.- M.: [Ipocsemenue, 2012. — 384 c.

Becenosckuii, C.b. ['eomeTpusi: numpaktuueckue Matepuanisl no reomerpun st 10
kimacca / C.b. BecenoBckuii, B.J[. Psounnackas. - M.: [IpocBemenue 2012,
Becenosckuii, C.b. ['eomeTpusi: TuakTHYECKUE MaTepUalibl o reomeTpuu Juist 11
kimacca / C.b. Becenosckutii, B.J[. Psounnackas. - M.: [IpocBemenue 2012,
Junaktuyeckue Matepuanisl o ajiredpe W Havyaia aHanuza s 11 kmacca / B.M.
Usner, C.M. Caaksu, C.U. [lIBapudypxa. - M.: [Ipocsemenune, 2011.
JlunakTudeckue MaTepualsl 1o aareope u HavaigaM aHanuza s 10 kinacca / B.M.
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Uenes, C.M. Caaksu, C.U. llIBapudypxa. - M.: [Ipocsemenune, 2011.

Marematuka. bonbiioit sHnmknoneaundeckuit ciopaps/I . pen. Ilpoxopos FO.B. —
5-e u3n. — M.: boabmas Poccuiickast sHnpkiionenus, 2010

[ToranoB M.K. AnreOpa u Hayasia mMaTeMaTH4ecKOoro aHaiuza. lupaktuyeckue
maTepuaibl. 10 kinacc: 0a3oBbiid u mpodui. ypoBau /M.K. Tloramos, A.B. IlleBkuH.
— 5-¢ u31. - M.: IIpocsemienue, 2011. - 159c.

[TotanoB M.K. AnreOpa u Havajia MaTeMaTU4YECKOTO aHaiu3a. JlMmakTudyeckue
Mmatepuaibl. 11 kimace: 6a3oBseiii u npodwr. yposau /M.K. TToramos, A.B. I1leBkuH.
— 9-¢ u31. - M.: IIpocBemienue, 2011. - 189c.

HNuTepHer-pecypcsl

1.

2.

http://www.ru.wikipedia.org  CBoOoxHas  yHUBepcaJlbHas  JHITUKJIOICIHS,
HaIKMCaHHas Ha PYCCKOM SI3BIKE.

http://www.Allmath.ru - sTo MareMaTHYecKuii MOpTal, HA KOTOPOM BBl Haijiere
JAr000H MaTepuai Mo MaTeMaTUICCKUM JUCIUTITHHAM.

http://www.math.ru/ Ha caiite BbI HaliiéTe KHUTH, BUACO-JIEKIINH, 3aHUMATEIbHEIE
MaTeMaTHYeCKue (aKThl, Pa3JIMUHbIC IO YPOBHIO M TEMATHKE 3aJla4M, OTIACIIbHBIC
UCTOPUHU W3 KHU3HH YUEHBIX — BCE TO, YTO MOMOXKET OKYHYTHCS B yIUBUTCIILHBIN
Y YBJICKATEIbHBIN MUP MaTEMATHKH.

http://www.bymath.net Dtot caiit — cpeaHsas MaTeMaTHUeCKass HHTESPHET-IIKOJIA,
B KOTOPOM BBl MOXETE YUUTHCS, HE BBIXOAA U3 IOMY. B oTimume oT Apyrux caunton
3[IECh COEPIKATCS BCE HEOOXOIUMBIEC MaTePHAIbI [0 3JIEMEHTAPHOM MaTEMAaTHKE B
MIOJTHOM O0BEME.

http://free-math.ru/ Jlrobutre wmatematuky! VHTepecyliTech MaTeMaTHKOR!
VYBaxaiite Marematuky! Mbl coOupaem niiss Bac Toinbko camoe Tmojie3HOe U
MHTEPECHOE. YUUTECh C Hamu!
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4. KOHTPO.JIb U OLIEHKA PE3YJILTATOB OCBOEHUSA YYEBHOM
JANCHUITJINHBI

KoHTposb ¥ olleHKa pe3yabTaTOB OCBOCHUS JUCHUIIMHBI OCYIECTBIISCTCA
npernojaBaresieM B IPOIecce MPOBEICHUS MPAKTHUYECKUX 3aHATUHM U 1a00OpaTOPHBIX
paboT, TECTUPOBAHHUSA, a TAKXKE BBIMOJHECHHUS OOYYAIOIIMMHUCS HHIAWBUIYATbHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00y4yeHus
(ocBOEHHBbIE YMEHUS, YCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI
KOHTPOJISI U OLIEeHKH
pe3yJabTAaTOB 00y4YeHMSI

Ymenusa:

® BEHITIOJHATH apU(YMETUUSCKHE EHCTBUS HAJ YHCIIAMH,
codeTasi YCTHbIE M NHUCbMEHHBIE IPUEMBI; HAXOJUTh
NpUOIMKEHHBIE 3HAUYECHHUS] BEJIMYMH U TMOTPEIIHOCTH
BBIUKCJICHUN (abcomoTHas u OTHOCHUTEJIbHASA);
CpPaBHMBAThH YUCJIOBBIC BHIPAKCHUS;

® HAXOJUTh 3HAYCHUS KOPHA, CTENEeHH, Jorapudpma,

TPUTOHOMETPUUYECKUX BBIPAKECHUN Ha OCHOBE
ONpENENeHHsl,  HCIOJB3YSd  NpU  HEOOXOJUMOCTH
MHCTPYMEHTAJIbHbIE CpENCTBa; MOJIb30BAThHCS

NpUOIMKEHHOW OIIEHKOW MPH MPAKTUYECKUX pacueTax;

® BBHINOJHATH NMPeoOpa3oBaHUs BBIPAKEHUN, MPUMEHS
dbopmynbl, CBSI3aHHBIE CO  CBOMCTBAMM  CTEIECHEH,
norapu(pMoB, TPUTOHOMETPUUYECKUX (DYHKIIMIA;

HCINO0JIb30BAaTh NMPUOOPETEHHbIE 3HAHUS U yYMEHHsI B
NMPAKTHYECKOM  JIeSiTeJIbHOCTH W  IOBCEJIHEBHOU
JKU3HU.

® Ui NPAaKTHYECKUX pacyeToB Mo ¢GopMyliaM, BKIHOYAS
(dopMyIbl, coAepKale CTENEH!, paauKaibl, JorapupMbl
U TPUTOHOMETpUYECKHE (YHKIMH, HUCIONb3Yys MpHU
HEOOXOAMMOCTH CIIPABOYHBIE MaTE€pHabl U MPOCTEHUIINE
BBIYMCIIUTEIbHBIE YCTPOMCTBA.

-IPAKTUYECKUE 3aHATUS
10 PELIEHUIO 3a/1a4,
-TECTUPOBAHUE,

-KOHTpOJIbHas paboTa;
-oManIHss padora;

® BBHIYMCIATh 3HA4YCHHE (QYHKIUU TI0 33J[aHHOMY
3HAYEHUIO apryMEHTa MPU Pa3IMUHbIX CIOCO0ax 3aJaHusl
dynxumm;

® OIpe/eNsTh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIWM,
WUTIOCTPUPOBATH MX Ha rpaduKax;

® CTPOUTH rpaduku M3YUYEHHBIX byHKIHA,
WJUTFOCTPUPOBATh 1O TpaduKy CBOWCTBA 3JIEMEHTAPHBIX
ynxumii;

® ICMOJIb30BaTh MOHATHE (YHKIUU [JIs ONUCAHUS U
aHaJIn3a 3aBUCUMOCTEH BEJIMUMH;

-TIPaKTUYECKUE 3aHITHS
0 PEIIEHUIO 3a/1a4,
-BBITIOJTHEHUE
WHIUBUTyAJIbHOTO
3aJIaHus;

-oMarrHss padoTa;
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HCMO0JIb30BaTh NMPUOOpPeTEeHHbIe 3HAHMS W YMEHHS B
NMPAKTHYECKON  /IeATeJLHOCTH W  TOBCEIHEBHOM
SKM3HHU:

® JUIsl ONHWCAHMS C TIOMOUIBI0O (PYHKIUN pPa3IUYHBIX
3aBHCHUMOCTEH,  MpEACTaBIEHUS  UX  TrpauueckH,
UHTEpPIpETaluy rpaduKoB.

® HaxOJUTh MPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

® HCIIOJIH30BaTh TPOU3BOJHYIO MJII W3YYCHHUS CBOWCTB
(GbyHKIUN 1 TOCTPOCHUS TPaUKOB;

® TIPUMECHATH MIPOU3BOTHYIO IS IIPOBEICHMSI
MPUOJIMKEHHBIX BBIYHCIICHUN, perarh 3a/1aun
MPUKIIATHOTO XapaKTepa Ha HaXOXKJIeHHUE HAanOOJBIIIETo
HAaUMEHBIIIEr0 3HAUYCHUS,

® BBIYMCIATH B MPOCTEHIIMX CIydasX IUIOMIAAd H
00BEMBI C UCTIOIB30BAaHUEM OIPEICTICHHOTO HHTETPAIa;

HCIO0JIb30BATh NMPUOOPETEHHbIE 3HAHUSA W YMEHMsSI B
NMPAKTHYECKOM AeATEJbHOCTH U MOBCETHEBHOM KU3HU
JUTS:

® pEUICHUS MPUKJIAIHBIX 3a7a4, B TOM YHCJIE COLUAIBHO-
SKOHOMHMYECKHUX U (U3WYECKUX, Ha HauOOJbIIUE U
HAUMECHBIIINE 3HAYEHUS, HAa HAXOXKICHHE CKOPOCTH U
YCKOPEHMUSI.

-IPaKTUYECKUE
M0 PELIEHUIO 3a/1ay,
-TECTUPOBAHUE,
-KOHTpOJIbHas paboTa;

3aHATHUA

e pemarhb palMOHAJIbHBIE, [I0KA3aTeJIbHbIE,
norapu(MHUUYECKHe, TPUTOHOMETPUYECKUE YpPaBHEHHS,
CBOJMIIMECS K JIMHEHHBIM M KBaJpaTHBIM, a TaKKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

® UCIOJb30BaTh  IpapUuecKuili  MeTo[
YpPaBHEHUH U HEPABEHCTB;

e 1300pakaTb HAa KOOPAMHATHOW IJIOCKOCTHU PEIICHUS
YPAaBHEHMM, HEPABEHCTB W  CHCTEM C  JByM:
HEN3BECTHBIMY;

® COCTaBJIAITH W pElIaThb YPAaBHEHUS U HEPABEHCTBA,
CBA3BIBAIOIIME HEU3BECTHBIE BEJIUYMHBI B TEKCTOBBIX (B
TOM YHKCIIE TPUKIAJHBIX) 3a/1a4ax.

peueHus

HCII0JB30BATH npnoﬁpeTeHHme 3HAHUA U YMCHHUA B

-IIPaKTUIECKUE
0 PEIICHUIO 3a/1aY,
-TECTHpPOBAHUE,
-KOHTpOJIbHAs paboTa;
-oManrHss padoTa;

3aHATHUA

NMPAKTHYECKOM JeSiTeJIbHOCTH W  IOBCEJIHEBHOM

JKM3HU:

® JUIS TIOCTPOEHUS M HCCIENOBAaHUS MPOCTEUIINX

MaTeMaTUYECKUX MOJEJIEH.

e pemaTh  IPOCTEHIIME  KOMOWHATOpPHBIE  3aJlayd | -MPAKTUYECKUE 3aHSITHUS
METOJOM Iiepebopa, a TakkKe C HCIOJIb30BAHUEM | II0 PELICHUIO 3a1ad,
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U3BECTHBIX (POPMYIT;
® BBEIYHCIIATH B MPOCTCHIIMX CIydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE II0JICUETA YKCJIa UCXOH0B;

HCMO0JIb30BaTh NMPUOOpPETEeHHbIe 3HAHMS W YMEHHS B

NMPAKTHYECKOM  JAeATeJIbHOCTH W  IOBCEJIHEBHOM
JKU3HU.
e JUIS aHaJIM3a  pEaJbHBIX  YHUCJIOBBIX  JIAHHBIX,

MIPEICTABICHHBIX B BUJE AHArpaMM, IrpauKoB;
e aHanu3a UH(OPMAIMK CTATUCTUYECKOTO XapaKTepa.

-KOHTpOJIbHAs paboTa;
-noManrHss padora;

® pacrio3HaBaTh Ha yepTexax u MOJIEIISIX
IIPOCTPAHCTBEHHBIC (POPMBI, COOTHOCHUTH TpPEXMEPHBIC
O0OBEKTHI C UX OMUCAHUSIMU, U300PAKCHUSIMU,

® ONKWCHIBATh B3aMMHOE PACHOJOXKEHUE TMPAMBIX U
IJTOCKOCTEN B IPOCTPAHCTBE;

® AHAIM3UPOBATH B TMPOCTEHUIIUX CIydasX B3aUMHOE
pacriojiokeHue 00ObEKTOB B MPOCTPAHCTBE;

e 1M300pakaTh OCHOBHBIE MHOTOIPAaHHUKH U KpYIJIbIC
TeJla; BBIMOJHATh YEPTEKHU 0 YCIOBUSIM 3a/1ady;

e pemiaTth IJIaHUMETPUYECKHUE u MpoCTeHIINe
CTEPEOMETPUICCKIE 3a/1a9u Ha HAXO0XKJICHHE
FCOMETPUYCCKUX BEIWYUH (IJIUH, YIJIOB, ILIOIIAJICH,
00BEMOB);

® ICMOJIb30BaTh TMPHU PCIICHHH CTEPECOMETPUUYCCKHUX

3a/1a4 TUIAHUMETPUYECKUE (PaKThl U METOIbI;
® NPOBOJAUTH JOKA3aTEIbHBIE PpACCYXKICHHUS B XOJIE
pelLIeHns 3a/1ay;

HCI0JIb30BATh NMPUOOPETEHHbIE 3HAHUSA U YMEHHS B
NMPAKTHYECKON  JIeiITeJIbHOCTH U  IOBCEJIHEBHOM
JKM3HMU.

e sl uUCCleAoBaHUS (MOJEIUPOBAHHUSA) HECIOXHBIX
MPaKTHYECKUX CUTYallMid HAa OCHOBE M3YYEHHBIX (hOPMYII
Y CBOMCTB (uryp;

® BBIUMCICHHUS OOBEMOB M TIUIOMIAJEH TOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI TIPU PEIICHUW MNPAKTAYECKUX
3a/1a4, WCIONB3Ys MPU HEOOXOIUMOCTH CIPABOYHHKU H
BBIYHCIIUTEIBHBIC YCTPOMCTRBA.

-IPAKTUYECKUE 3aHATUS
10 PELICHHUIO 3a/1aY,
-TECTHPOBAHUE,

-KOHTpOJIbHas padoTa;
-loManIHss padoTa;

3Hanuqa:

e 3HAYCHHE MAaTEMATUUYECKOU HayKHu U1 pCIICHUS 3a/1a4,
BO3HUKAIOIIHUX B TCOPUH U IPAKTHUKE; IMUPOTY U B TO XKC
BpEMsdA OrpaHNMYCHHOCTb IMPHUMCHCHHA MATCMAaTHYCCKHUX
MCTOJAOB K aHAJIM3y MW HCCICAOBAHHMIO IIPOLECCOB U

-[PaKTUYECKUE 3aHSITHUS
10 PELICHUIO 33124
-TEeCTUPOBaHUE
-BBINIOJTHEHUE
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SBJICHUU B MPUPOJI€ U OOIIECTBE;

® 3HAYEHUE MPAKTUKU M BOIIPOCOB, BO3HUKAIOIIUX B
caMoil MaremaTuke Mg (OPMUPOBAHUS U Pa3BUTHUS
MaTeMaTUYECKOW HAayKH; HCTOPUIO Pa3BUTHUS TOHSATHUS

qucia, CO3aaHuAd MaTEMaTHU4ICCKOI'O aHaJim3a,
BO3HUKHOBCHHA U PA3BUTHA IT'COMCTPHUU;
L YHI/IBCpcaJILHI)II\/'I XapaKkTep 3aKOHOB JOTHUKH

MaTEMaTUYECKUX PACCYX ICHUN, UX MPUMEHHUMOCTH BO
BCEX 00JIaCTSIX YEJIOBEUECKOU EeATEeTbHOCTH;

® BCPOSTHOCTHBIA XapakTep pa3IMYHBIX IPOIECCOB
OKPYKaIOIIEero MUpA.

HHAWBUYAJIBHOI'O
3aJaHusA

-KOHTpOJIbHas paboTa;

Wrorosas arrectanus yCBOEHHBIX 3HAHUM U OCBOCHHBIX
YMEHHU

3K3aMCH
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