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1. IEJIN U 3BAJAYN OCBOEHUSA U CIIUITJINHBI

1.1

Lenu: O0mue 1neny n3y4eHusl MaTeMaTHKH TPAAUIMOHHO PEaau3yIoTCs B YETHIPEX HAIIPABICHUAX:

1) obmiee npexacraBneHue 00 UIEAX U METOJaX MaTEMAaTUKU;

2) MHTEIIEKTyaIbHOE Pa3BUTHCE;

3) oBnajicHHe HEOOXOAMMBIMH KOHKPETHBIMU 3HAHUSMH U YMCHUSIMU;

4) BoCIUTaTEIbHOE BO3JCHCTBHE.

Coneprxkanue nmporpaMmbl «MaTemMaTHKa) HAMPABJICHO Ha JOCTIDKCHUE CIEMYIONINX [eTei:

* obecrieueHne c(hOPMUPOBAHHOCTH MIPEACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX H HCTOPHUYECKUX (HaKTOPax CTAHOBICHUS
MaTEMaTHUKH;

* obecrieueHne chOPMUPOBAHHOCTH JIOTUIECKOTO, AITOPUTMHIECKOTO 1 MATEMAaTHYECKOTO MBIIIUICHHS;

* obecrieueHne c(HOPMUPOBAHHOCTH YMEHHI MPUMEHATH MOTYYCHHBIC 3HAHHS TIPH PELICHUN PA3IMYHbIX 33/1a4;
* obecrieueHne c(hOPMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIeUeIOBEUECKOH KyIbTYpHI,
YHUBEPCAJIBHOM SI3bIKE HAYKH, TO3BOJISIONIEM OMKMCHIBATD U U3y4aTh PealibHbIC MPOIECCH U SBICHUSI.

1.2|3a0auu:

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Lukx (paszen) OOIT: 111
2.1|TpeGoBanus K npeABapuTeIbHON NOATOTOBKE 00y4alOLIerocs:

2.2

JIMCUMILINHBI M IPAKTHKH, JIs1 KOTOPBIX 0CBOEHHE IaHHON TUCHUILIMHBI (MOXYJIs) HEOGX0AMMO KaK
npeIuecTByoIIee:

2.2.1

anreOpa, reoMeTpust

3. KOMIIETEHIIMHN OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZY.JIs)

4. CTPYKTYPA U COJIEP’KAHUE JUCIUIIMHBI (MOY.JIsT)

Kon HanmenoBanue pasaesos u TeM /Buj | Cemectp / | Hacos | Komneren- | Jluteparypa | Hate | Ilpumeuanue
| 3aHATUSA 3aHATHA/ Kvbc 10701 DAKT.
Pa3nen 1. Pa3nen 1. Anreopa.
Beenenne Tema 1.1. PazBurtue
1.1 Maremarnka B HayKe, TEXHHKE, 1 2 JI1.1 J11.2J12.1 0
3KOHOMHUKE, J12.2
MH()OPMAIIMOHHBIX TEXHOJOTHUSIX U
MIPAKTUYECKOHN
nearenbHOCTH. Llenn u 3a1aun u3ydeHus
MaTeMaTHKH TPH
ocBoeHuu npodeccuit CII0 u
cneransHocTel CIIO. /Jlex/
1.2 PasBurue nonstus o uucine. Llensie u 1 2 JI1.2 JI1.1J12.2 0
paumoHanbpHbIE Yncia. JleficTBUTEIbHbIE JI2.1
ymcna. /Jlex/
1.3 IIpubnmxenHsle Boruucnenus. /Jlex/ 1 2 J1.2J11.1J12.2 0
J12.1
1.4 Apudmerrueckue AeHCTBHS Ha 1 2 JI1.2 J11.1J12.2 0
YHCIIAMHU, HaX0XKJIeHHE TIPUOIMKESHHBIX J12.1
3HaUEHUI BEJIMYMH U NOTPENTHOCTEN
BbIYHUCIIEHUH (a0COIIOTHOH U
oTHOcuTenbHOM), /TIp/
1.5 MHorouneHs! OT 0OJHOM MEPEMEHHO. 1 2 JI1.2 J11.1J12.2 0
/JTex/ J12.1
1.6 Jlemumocth MHOTOWIEHOB. Cxema 1 2 JI1.2 JI1.1J12.2 0
T'opuepa. J12.1
Mp/
1.7 Kommexcusle uncna. /Jlex/ 1 2 JI1.2 J11.1J12.2 0
2.1
1.8 Jle¥icTBHUE HaJl KOMIUIEKCHBIMH YUCJIaMU. 1 2 JI1.2 J11.1J12.2 0
Mp/ J12.1




1.9 3anauun Ha npoueHThI. /JIek/ JI1.2 J11.1J12.2
J12.1

1.10 Pemenue 3agau Ha npoueHTsl. /IIp/ JI1.2J11.1J12.2
J2.1

1.11 Hanucanue noxianos, co3faHne IPOEKTOB JI1.2 J11.1J12.2
/Cp/ J2.1
Paznen 2. Pa3nen 1. Anredpa Tema 1.2.

Kopuun, crenenn u jiorapugmsbl

2.1 Kopnu u crenenu. KopHu HaTypalibHOM JI1.2J11.1J12.2
CTEIIeHH U3 YnCla U UX cBoiicTBa. /JIex/ J2.1

2.2 CreneHu ¢ palliOHAIbHBIMU JI1.2 J11.1J12.2
MIOKa3aTeNsIMH, UX CBOHCTBA. /JIek/ J2.1

2.3 HaxoxxeHue 3HaYCHMI CTEIICHEH C JI1.2 J11.1J12.2
palMoHaIbHBIMU TIOKA3aTENIAMHU. JI2.1
Cpasnenue creneneit. /IIp/

2.4 Cremnenu ¢ 1eHCTBUTEIbHBIMA JI1.2 J11.1J12.2
nokazarensMu. CBOHCTBA CTENIEHH C JI2.1
JIeVCTBUTENBHBIM MTOKa3aTesneM. /Jlex/

2.5 Jlorapudm. Jlorapugm uucna. OCHOBHOE JI1.2 J11.1J12.2
J0rapu(pMu4ecKoe TOXKAECTBO. 2.1
JlecsTHYHBIC U HATYpaJIbHBIE JTOTapU(MBL.

/J1ex/
2.6 [IpaBuna pevicruii ¢ norapudmamu. /Tlp/ JI1.2 J11.1J12.2
J12.1

2.7 Haxoxnenue 3HaueHuil norapudma mno JI1.2J11.1J12.2
MPOU3BOJILHOMY OCHOBaHM0. /TIp/ J2.1

2.8 [IpeobpaszoBaHue anredpandecKux JI1.2 J11.1J12.2
BeIpaxxeHHH. /JIex/ J2.1
Paznea 3. Pazgen 2. OcHOBBI
TPUTOHOMETPHH

3.1 OcHoBHble NoHATHS. Pafuannas mepa JI1.2J11.1J12.2
yria. Bpamarensnoe nsmwkenune. Cunyc, J12.1
KOCHHYC, TAHI'€HC ¥ KOTaHT'€HC YHuCIIa.

OCHOBHBIE TPUTOHOMETPHUECKUE
Toxxaecrna. /Jlex/

32 Dopmynsl npusenenusi. DopmyIibt JI1.2 J11.1J12.2
cnoxxenus. @opmyisl yasoeHns Popmynbl 2.1
HOJOBUHHOIO yria. /Jlex/

33 Paguannblil MeTO H3MEPEHUS YTIIOB JI1.2J11.1J12.2
BpAIIICHUS U CBSI3b C TPayCHON MEpOil. J12.1
OCHOBHBIE TPUTOHOMETPUYECKHE
TOX/ECTBA, (POPMYJIBI CIIOKEHUS,

YZIBOEHHS, IPeoOpa3oBaHUE CyMMBI
TPUTOHOMETPUUECKUX (QYHKIUH B
MIpou3BeIeHNe, TpeoOdpa3oBaHue
IIPOM3BEICHHS TPUTOHOMETPHYECKUX
¢bynkuuii B cymmy /Ilp/

3.4 [IpeoOpazoBanus npocreimmx JI1.2 J11.1J12.2
TPUTOHOMETPUYECKUX BbIpakeHuU. /JIex/ J2.1




3.5 IIpeoOpazoBanme CymMMbl 2 JI1.2 J11.1J12.2
TPUTOHOMETPUUECKUX (PYHKLUH B J12.1
IPOU3BEICHNE U IPOU3BEACHUS B CYMMY.

BrIpaxxeHne TpUroHOMETPUYECKUX
(yHKIMH yepe3 TaHTeHC MTOJIOBHHHOTO
apryMeHra.

/JTex/

3.6 ApKcuHyC, apKKOCHHYC, apKTaHT€HC, 2 JI1.2 J11.1J12.2
apKkoTaHreHc. /JIex/ J12.1

3.7 IIpocreiimue TpUroHOMETpUIECKHE 2 JI1.2 J11.1J12.2
ypaBHeHusi. /JIex/ JI2.1

3.8 Pemenne TpuronoMeTpuuECKUX 4 JI1.2 JI1.1J12.2
ypaBHenuid. /TIp/ JI2.1

3.9 IIpocreiimme TpUroHOMETpUIECKHE 2 JI1.2 J11.1J12.2
HepaBeHcTBa. /Jlex/ JI2.1

3.10 Pemenne TpuronomeTpudecKkux 2 JI1.2 J11.1J12.2
HepaBeHcTB. /I1p/ JI2.1

3.11 Pemennie TpUroHOMETPUIECKUX CUCTEM 2 JI1.2 J11.1J12.2
ypaBHenuit /TIp/ JI2.1

3.12 ITonroroBka K KOHTPOJILHOU padoTe. 2 JI1.2 J11.1J12.2
KonTponbhas padora /TIp/ JI2.1

3.13 Hamucanue nokmnanos, co3gaHue NpoeKToOB 12 JI1.2 J11.1J12.2
/Cp/ J12.1
Paznen 4. Pazgen 3. ®ynkuuu, ux
cBoiicTBa M rpadguku

4.1 Oynkiyu. O61acTh onpeaeIeHus u 2 JI1.2 JI1.1J12.2
MHOECTBO 3Ha4eHHii; rpaduk QpyHKIHMH, JI2.1
NOCTpOEHUE rpaUKOB (yHKIHIA,
3aJaHHBIX Pa3JINYHBIMU CIIOCOOAMHU.

CoiictBa QyHKIIMH. MOHOTOHHOCTbD,
YEeTHOCTb, HEUETHOCTh, OTPAHMYECHHOCTB,
niepuotuaHoCTh. [IpomexxyTku
BO3pacTaHus U yObIBaHUS, HAOOJIbILIEE U
HauMeEHbIIee 3HAYCHHUSI, TOUKH
skcTpemyMa. ['paduueckas
uHTepnperanus. /Jlex/

4.2 CnoxHast GyHKIUS (KOMITO3UIIHS). 2 JI1.2 J11.1J12.2
IlonsTre 0 HENPEPLIBHOCTH (QYHKIUU. J12.1
O6parnsbie pynkuun. Odmacts
orpeJesieHUs U 00J1acTh 3HAUYCHUH
00paTHON (QYHKIIHH.

I'paduk obparHOll HyHKIMM.
/JTex/

43 CrerneHHble, IOKa3aTebHBIC, 8 JI1.2 JI1.1J12.2
JorapuQMUYECKHUE 1 TPUTOHOMETPUUECKHUE JI2.1
¢yHKIMU. uX cBoiicTBa U rpaduku. /JIex/

4.4 IIpeobpa3oBanust rpadMKOB. 2 JI1.2 JI1.1J12.2
[TapannensHbIiA IEPEHOC, CHMMETPHUS JI2.1

OTHOCHUTEIILHO OCEH KOOpAWHAT U
CUMMETpHS OTHOCHTENIBHO Havyaa
KOOpAMHAT, CHMMETPHSI OTHOCUTEIILHO
NPSMOM y = X, PACTSHKCHUE U CIKATHE
BJIOJIb Oceil KoopauHart. /JIex/




4.5 IToctpoeHue u yreHue rpaduKoB QyHKIHH. JI1.2 J11.1J12.2
Hccnenosanue ¢pynkuuu. CpoiicTBa J2.1
¢bynkuuit. /Tlp/

4.6 Hamucanue noknanos, co3gaHue MpoeKToOB JI1.2 J11.1J12.2
/Cp/ J2.1
Pa3nean 5. Pa3nen 4. I'eomerpusi. Tema
4.1. IIpaMble U NJIOCKOCTH B
NPOCTPAHCTBE

5.1 B3anmHoe pacnonoxxeHue AByX NpsSMBIX B JI1.2 J11.1J12.2
MIPOCTPAHCTBE. YTOJI MEXIY MPSIMBIMU J12.1
/JTex/

5.2 Bzanmnoe pacnonoxenne npsMbeIX 1 JI1.2 J11.1J12.2
m1ockoctel. ITapannensHoOCTs npsMoOl 1 2.1
wiockocTH. [lapamiensHOCT TIIOCKOCTEH.

/JTex/

53 IlepnernuKynsipHOCTD MPSIMON U JIT.2 J11.1J12.2
IJIOCKOCTH. JI2.1
Ilepnennukynsap 1 HaKJIIOHHASL. YTOI
MEX]ly IPSIMOH U IJIOCKOCTBIO.

YT0oa MeXAy IUIOCKOCTSIMU.
IleprieHIUKYISAPHOCTD IBYX INIOCKOCTEH.
Teopema o Tpex neprneHankyspax /Jex/

5.4 JIByXrpaHHBIN yroJl ¥ €ro U3MEpPEHUE, JI1.2 J11.1J12.2
JIMHEHHBIN yroJ AByrpanHoro yria /Jlex/ J2.1

5.5 PaccTosiHue OT TOYKH A0 IIIOCKOCTH. JI1.2 J11.1J12.2
Paccrostame oT npsiMoii A0 TIIOCKOCTH. J12.1
PaccrosiHre Mexay napajuienbHbIMU
IUIOCKOCTSIMU. PaccTosiHne Mexay
CKPEIUBAIOIIUMHUCS NIPAMBIMU. /JIeK/

5.6 N300pakeHne IpOCTPaHCTBEHHBIX GUTYD. JI1.2J11.1J12.2
MHororpanHsie yriisl /JIek/ J2.1

5.7 ITonroroBka k uroroomy 3ansturo /Konc/ JI1.2 J11.1J12.2

J2.1
5.8 HWrorooe 3ansitue /TIp/ JI1.2 J11.1J12.2
J2.1

5.9 Hammcanmne noxmanos, co3ganue mpoeKkToB JIT.2 J11.1J12.2
/Cp/ J12.1
Paznen 6. Paznen S. Hauana
MaTeMaTH4yecKoro anaausa. Tema 4.1
OcHoBb! 11 PepeHInATLHOI0
HCYHUCTEHHS

6.1 YwucioBast MOCaEA0BATENBHOCTE, CITOCOOBI JI1.2 JI1.1J12.2
ee 3a1aHus. UlieHsl ocie10BaTenbHOCTH. J12.1
IIpenen nocnenoBarenbHocTy. [Ipenen
¢dyskuuu. /Jex/

6.2 Brruucnienue npeaenos. /Ilp/ JI1.2 J11.1J12.2

J2.1

6.3 IIpousBonHas. IloHsTHE O IPOU3BOAHOM JI1.2 J11.1J12.2
(hyHKLINH, ee TCOMETPUUECKHI U J12.1
¢dusuyeckuii cmpicn. /JIex/

6.4 IIpousBoHBIE CyMMBI, pa3HOCTH, JI1.2 J11.1J12.2
Mpou3BeNieHus, yacTHele. [IponsBoaHbIe J12.1
OCHOBHBIX 3JI€MEHTapHbIX QyHKIMi /JIex/

6.5 Haxoxnenune npousBoansix. /TIp/ JI1.2 J11.1J12.2

2.1




6.6 TIpouzBoaHbIe BhICIIUX TOPsiaKOB /T1p/ JI1.2 J11.1J12.2
2.1
6.7 Brruncnenue npenenos no npaBuity JI1.2 J11.1J12.2
Jlonurans. /Tlp/ J2.1
6.8 IIpou3sBoHast, ee reOMEeTPUYECKUIA CMBICIL. JI1.2 J11.1J12.2
YpaBHeHHE KacaTelnbHOH K TpaduKy J12.1
¢yukiuu. /Jlex/
6.9 IIpousBonHast. ee HU3NUECKUIT CMBICI. JI1.2 J11.1J12.2
/JTex/ J2.1
6.10 TIpuGnmkeHHbIE BBIYACICHHS C TIOMOIIBIO JI1.2 J11.1J12.2
npoussoaHoii /I1p/ 2.1
6.11 IIpumenenne npon3BOAHON K JI1.2 J11.1J12.2
HCCIIeIOBaHUIO (QYHKUUI U IOCTPOCHUIO JI2.1
rpadukoB. Bo3pactanue u yoriBanue
¢ynkunii. Touku sxcTpemyma /Jlex/
6.12 Haxoxzaenne npomexyTKOB BO3pacTaHusI 1 JI1.2 J11.1J12.2
yObIBaHUS PYHKIHI, TOUEK IKCTpEMyMa JI2.1
Mp/
6.13 Haxosxnenne HanOoJIbIIero, HAMMEHBIIETO JI1.2 J11.1J12.2
3HaueHus Gpynkuuii /I1p/ J2.1
6.14 BrInyKka0CTh, BOTHYTOCTbD, TOUKH IIepernda JI1.2 J11.1J12.2
/JTex/ J2.1
6.15 Haxoxaenne mpomMeXyTKOB BBIITYKJIOCTH, JIT.2 J11.1J12.2
BOTHYTOCTH, Touek neperuba /I1p/ 2.1
6.16 HUccnenoBanne Qynkiuii /Jlex/ JI1.2 J11.1J12.2
J2.1
6.17 HccnenoBanne QyHKIUH C TIOMOIIBIO JI1.2 J11.1J12.2
npoussonaHoil. /IIp/ 2.1
6.18 ITonroroBka K KOHTPOJILHOU paboTe. JI1.2 J11.1J12.2
Konrponsnas padora. /IIp/ J2.1
6.19 Haxoxnenune nponsBoansix /Kone/ JI1.2 J11.1J12.2
J2.1
Pa3nea 7. Pasnen 5. Hauana
MaTeMaTH4YecKoro aHaausa. Tema 4.2
OCHOBBI HHTEIPAJIBLHOT0 HCYHCJIEHHS
7.1 IlepBooOpasHas GpyHKIHS. JI1.2 J11.1J12.2
Heomnpenenennslii uHTErpa u ero 2.1
cBoiicTBa. /JIex/
7.2 MeTobI HHTETPUPOBAHUS JI1.2 J11.1J12.2
HeoIlpeeNIeHHOro uHrerpana. /Jlex/ J12.1
7.3 Beruncrienre HeonpeAaeaeHHOrO0 HHTErpana JI1.2J11.1J12.2
Mp/ J2.1
7.4 OnpeneneHHbId HHTETPajl U €ro0 CBOMCTBA. JI1.2 J11.1J12.2
MeTonbI BEIYHCICHHS ONIPEAEIIEHHOTO J12.1
uHrerpana. /Jlex/
7.5 Brrancnenmne onpeneneHHoro nHTErpana JI1.2 J11.1J12.2
Mp/ J12.1




7.6 [Ipumenenune onpeneaeHHOT0 HHTETpaja 2 JI1.2 J11.1J12.2
JUISL HAXOXKACHMS TUIOIIA N J12.1
KpuBoOJIMHEHHON Tpanenuu. Popmyna
Herorona—Jleii6nuna /I1p/

7.7 [Ipumepsl MpUMEHEHUs UHTETpaja B 2 JI1.2 J11.1J12.2
¢usuke u reomerpuu. /Jlex/ JI2.1

7.8 Hammcanue noknamos, Hanucanue 18 JI1.2 J11.1J12.2
nokianoB o Teme: «lIpunoxenue JI2.1
IIPOU3BOTHOM B ITPOU3BOJICTBEHHBIX
npoueccax». [Tondop npakTHUecKuX 3a1a4d
pelaeMbIX C MOMOIIBIO0 HHTETPaJIOB.

Cosznanue npoekToB. /Cp/
7.9 Beruncnenne unrerpanos /Konc/ 2 JI1.2 J11.1J12.2
2.1
Paznen 8. Pazgeu 6. YpaBHeHus u
HepaBeHCTBA
8.1 YpaBHEeHHS U CUCTEMBbI ypaBHEHUil. /JIek/ 2 JI1.2 J11.1J12.2
2.1
8.2 Perrenne paunonansHbIXx ypaBHenuit. /I1p/ 2 JI1.2 J11.1J12.2
2.1
8.3 Perienue panmoHanbHbIx HepaBeHCTB. /T1p/ 2 JI1.2 J11.1J12.2
2.1

8.4 Penienne nppannoHanbHBIX YpaBHEHHI. 2 J1.2J11.1J12.2
Mp/ J12.1

8.5 Pemenue nppanuoHanbHbIX HEPABEHCTB. 2 JI1.2 J11.1J12.2
Mp/ J12.1

8.6 Pemenne nppanuoHaabHBIX CHCTEM 2 JI1.2 J11.1J12.2
ypaBHenui. /I1p/ JI2.1

8.7 Perienue nokazarenbHbIx ypaBHeHui. /I1p/ 2 JI1.2 J11.1J12.2

2.1

8.8 Pemenne noka3aTebHBIX HEPABEHCTB. 2 JI1.2 J11.1J12.2
Mp/ J12.1

8.9 Pemienue norapudMuueckux ypaBHEHUI. 2 JI1.2 J11.1J12.2
Mp/ J12.1

8.10 Pemienue norapudMuueckux HepaBeHCTB. 2 JI1.2 J11.1J12.2
Mp/ J12.1

8.11 Perienue norapudMuuecknx cucreM 2 JI1.2 J11.1J12.2
ypaBHeHnuil. /I1p/ J12.1

8.12 Pemienne cucrem MuHEHHBIX 2 JI1.2 J11.1J12.2
ajnrebpandecKux ypaBHEHUN METOOM J12.1
Kpamapa /TIp/

8.13 Pemenue cuctem TMHENHBIX 6 JI1.2 J11.1J12.2
anreOpanvyecKkux ypaBHEHUH METOIOM JI2.1
Kpamapa, I'aycca /Cp/

8.14 Pemenue ypasuenuii /Konc/ 2 J1.2J11.1J12.2

J12.1

Paznen 9. Paznen 7. KomOunaropuka,
CTATHCTHKA M TeOPUsl BePOSITHOCTEIA.
Tema 7.1. D1eMeHTbI KOMOMHATOPHKU.




9.1 OCHOBHBbIE TOHITHSI KOMOMHATOPHUKH. JIT.2 J11.1J12.2
3aja4yy Ha MOJACUET YUCIIA Pa3MEILEHU, 2.1
MepPeCcTaHOBOK, coueTaHnil. Pemenne 3agaq
Ha nepe6op BapuaHToB. /JIex/

9.2 ®opmyna 6uroma Herotona. CBoiicTBa JI1.2 J11.1J12.2
OMHOMMHAIIBHBIX KOA(QPHUIIUEHTOB. J2.1
Tpeyronsauk ITackans. /TIp/

9.3 Pa3memenus, coueTanus 1 NEpeECTaHOBKHU. JI1.2 J11.1J12.2
bunom Herorona u tpeyronsauk [lackais. JI2.1
[Ipuknanusie 3anaun. /I1p/

Paznen 10. Paznen 7. KomOunatopuka,
CTATUCTHKA U TEOPUS] BEPOSTHOCTEIA.
Tema 7.2 DiieMeHTBI TeOPUH
BEPOSITHOCTEH

10.1 CoObITHe, BEpOSTHOCTD COOBITHS, JI1.2 J11.1J12.2
CJIOKEHHE U YMHO)KEHHE BEPOSTHOCTEH. J12.1
[ToHsiTHE O HE3aBUCUMOCTH COOBITHIA.

/JTex/

10.2 JluckpeTHas cily4yaiiHas BEIMYMHA, 3aKOH JI1.2J11.1J12.2
ee pacrpeneneHus. Yuciossie J12.1
XapaKTePUCTUKU TUCKPETHOH Cay4aliHON
BeJIMYUHEL /JIex/

10.3 Berunciienye 4ucIIoBBIX XapaKTEPUCTUK JI1.2J11.1J12.2
JIUCKPETHOH cityvaiiHOW BenmuuuHbl. /TIp/ J2.1
Paznen 11. Paznen 7. KomOunaTopuka,

CTATHCTHKA U TEOPUS] BEPOSTHOCTEIA.
Tema 7.3 DiieMeHTBI MaTeMaTHYeCKOI
CTATUCTHKH.

11.1 I'enepanbHas COBOKYIIHOCTb, BBIOOPKA, JI1.2J11.1J12.2
cpenHee apupMeTHUECKOe, MEIHaHA. J12.1
/JTex/

11.2 [lonsaTHe 0 3aauax MaTeMaTHYeCKO JI1.2 J11.1J12.2
cratucTuk. /Jlex/ J12.1

11.3 [IpencraBienne YMCIOBBIX JaHHBIX. JIT.2 J11.1J12.2
[Ipuknanusie 3anaun. /I1p/ JI2.1

114 W3ydeHne n HanmMcaHUE KOHCIEKTA O JI1.2 J11.1J12.2
TemaM: «/lucnepcus u cpennee J12.1
KBaJpaTHYECKOE OTKIOHEHUE CIIy4aifHOU
BEIUYHMHBDY, «[IoHsTHE O KOppEeNALUsIX O
perpeccusix». /Cp/

Paznen 12. Pazgen 8. I'eomerpust. Tema
8.1 KoopannaTtsl 1 BeKTOPbI

12.1 CxanspHble U BEKTOPHBIE BETMUNHBI. JI1.2 J11.1J12.2
Monyns BekTopa. PaBeHCTBO BEKTOPOB. 2.1
CrnoxeHue 1 BBIYUTaHUE BEKTOPOB.

YMHOXEHHE U JIeleHle BEKTopa Ha
ckasp. /Jlex/

12.2 CkaJsipHO€ IPOU3BEJICHHE IBYX BEKTOPOB. JI1.2 J11.1J12.2
Pasnoxenne BekTOpa Ha MIOCKOCTH 11O J12.1
JIByM HEKOJUTMHEAPHBIM HaIlpaBJICHUSIM
/JTex/

12.3 JlekapToBa MpsIMOYTOJIbHASL CUCTEMA JI1.2 J11.1J12.2
KOOpauHAT Ha Tockoctu. KommnanapHeie J12.1
BeKTOpHI. /JIex/

12.4 [IpstMmoyronbHas cucTemMa KOOpAUHAT B JIT.2 J11.1J12.2
npoctpancrse. /Jlex/ J2.1

12.5 JleficTBUS HaJl BEKTOPaMH 3aJaHHBIMHU JI1.2 J11.1J12.2
CcBOUMH KoopauHaTamu. /IIp/ 2.1




12.6 VYron mexay Bekropamu. Gopmyina 2 2 JI1.2 J11.1J12.2 0
paccTosiHus MeKAY ABYMs ToukamH. /IIp/ J12.1
12.7 VYpaBHEHHE MPSIMOI Ha MIIOCKOCTH. 2 2 JI1.2 J11.1J12.2 0
OxpyxHOCTh U ee ypaBHenue. /I1p/ J12.1
Pa3nen 13. Paznen 8. 'eomerpus. Tema
8.2 MHoOrorpanHuKku
13.1 I'eomeTpHueckoe T€110, €ro MNOBEPXHOCTb. 2 4 JI1.2 J11.1J12.2 0
MHororpanauku. [loHsTHE O IPaBUIIBHBIX JI2.1
MHOTOTpaHHUKax. /JIex/
13.2 IIpusma. IIpsimas U HakJIOHHAsA NpU3Ma. 2 2 J1.2J11.1J12.2 0
IIpaBunbnas npusma. [lapamnenenumne. JI2.1
Ky6. /Jlex/
133 IIupamuna. [lpaBunbHas nupamMuia. 2 2 J1.2J11.1J12.2 0
VYceuennas nupamuaa. Terpasap. /Jlex/ JI2.1
13.4 Teno BpamieHus u ero 3neMeHTsl. /Jlex/ 2 2 JI1.2 J11.1J12.2 0
J12.1
13.5 ap u chepa. /Jex/ 2 2 JI1.2 J11.1J12.2 0
JI2.1
13.6 O6mwem u ero usmepenue. /Jex/ 2 2 JI1.2 J11.1J12.2 0
JI2.1
13.7 ®Dopmyiel 00beMa U IUIOLIAAU Ky0a, 2 4 JI1.2 J11.1J12.2 0
MPSIMOYTOJIEHOTO Mapaiiesienunena, JI2.1
npusmsl. /TIp/
13.8 OO6beMm U mIoua b MOBEPXHOCTH 2 2 JI1.2 J11.1J12.2 0
nupamusl. /TIp/ JI2.1
13.9 OO6beMm U mIona b MOBEPXHOCTH 2 2 JI1.2 J11.1J12.2 0
muHapa. /Ip/ J12.1
13.10 |O6beM u ruIONIAAb TOBEPXHOCTH KOHYCA. 2 2 JI1.2 J11.1J12.2 0
Mp/ JI2.1
13.11 |OG6beM u ruIONIAIb TOBEPXHOCTH IIAPa. 2 2 JI1.2 J11.1J12.2 0
Mp/ JI2.1
13.12  [IloaroroBka k sk3ameny. /IIp/ 2 4 JI1.2 JI1.1J12.2 0
J12.1
13.13  [Pemenue pa3nuyHbIX 33124, HOJrOTOBKA K 2 4 JI1.2 JI1.1J12.2 0
sk3ameny. /Konc/ JI2.1
13.14 |Hamucanue qOKJIaa0B, CO3AaHUE 2 12 JI1.2 JI1.1J12.2 0
TIPOEKTOB, COCTABIEHHUE KPOCCBOPJIOB, JI2.1
co3nanue npeseHraiuii /Cp/

5. ®OHJ OHEHOYHBLIX CPEJICTB

5.1. KoHTpobHbIe BONPOCHI U 3aJaHUSI

9K33M€HaHI/IOHHLI€ BONPOCHI MO JUCHUTIIIUHE! Maremartuka: anre6pa, Ha4daJla MaTEMAaTU4YCCKOT'0 aHaJin3a, recOMETpUs

1. IIpousBoaHas NpoOU3BEACHUS.

2. Coueranus. Pazmemenus. IlepectanoBku.

3. Haiiti 06beM Telta, MoJy4eHHOro IPH BPaLCHUH MPSIMOYTOJBHOTO TPEyroJbHUKA ¢ kKateTamMu 8 cM 1 11 cm
BOKPYT OOJIBIIIOTO KaTeTa.

4, [TpousBoIHAS CYyMMBI.

5. TpeGyercst YCTAaHOBHTH pe3epByap Ul BOIbI eMKOCThIo 10 M° Ha mmomans 1,5 M*1,25 M cyxarieil s
Hero nHOM. Halitu BbICOTY pe3epByapa.

6. CpenHss 1 MTHOBEHHAs! CKOPOCTh HEPaBHOMEPHOTO ABMKEHUs. [Ipon3BogHas 1 ee (GU3HIECKHUIA CMBICI.

7.




10.
11.

12.

13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.

26.
27.
28.

29.
30.

31.
32.

33.

34.
35.

36.
37.
38.
39.

40.
41.
42.

43,
44,

45.

46.
47.

48.
49.

ap pamuyca 3 cM u Ky0 ¢ pebpom 3 cM caenaHbl U3 OAHOTO M TOTO e Marepuaia. Macca Kakod MoJesn

6ouibie?
Peuierne cucTeM Tpex JIMHEWHBIX YPABHEHHH C TPEMsl HEU3BECTHBIMHE C MIOMOIIBIO OTPEICIHTENEH.
[MousiTre 0 ciay4aiiHOM COOBITHUH U €T0 BEPOSTHOCTH.
. 2
Haiiti nHTEpBasbl BO3pAcTaHus M yOBIBAHUS (DYHKIMH f (x) =x"-2x=6

[Tnomanp MoBEepXHOCTH CHEPHI.
A3
Beruncnute: 6

2
A6
Haiitn jumny Bextopa: @ = (10 ;5)
[ eOMETPHYECKHUH CMBICIT OTIPEJIENIEHHOTO UHTErPaIa.

=0

OnpeneneHHbI HHTETpal U €ro CBOicTRa.
Haiitn npousBoanyio: f'(x) = sin(z —4x)
O6bem muuaapa. O6bem nupamuasl. O6beM npusmbel. O0beM KoHyca. OObeM mapa.

2x5
3

2
Pemurts ypaBHenue: x° +

o . 1
Haiitu unrerpan: I 3x° +2cosx + ——— kx
cos” x

[Tnomane moBepxHOCTH KyOa 48 cm.? Haiitn 06nem KyoOa.
[Tnomaas MOBEpXHOCTH THPAMHUIBL.
Pemienue cucteM AByX JTMHEHHBIX YPABHCHHI C IBYMs HCU3BECTHBIMU C MIOMOIIBIO ONPEICITATEIICH.

Haitti npomseonmyio: f(x) = 3x* +2x° +3x” + 2x
HawnGonpiree n HauMeHbIee 3HadeHne QyHKINM.
. N 2
Haiiti miomans Guryp orpaHuueHHON JIMHUAMU: Y = 2x—x y = 0

IIpousBoHas KOTaHTEHCA.
ITromags MOBEPXHOCTH MPHU3MBL.
B ypue 7 Geinbix u 5 uepHbIX mapoB. HaiiTu BeposSTHOCTB TOr0, YTO Hay/ady BHIHYTHIH Iap YEPHBIH.

OkcrpemyM pyHkmmu. ccnenoBanue GpyHKIMA HA SKCTPEMYM.
Boruncnuts onpeaenurens: [ 3 1
0 4 -2
12 -1
Teopema Bo3pacTaHus U yObIBaHHS (DYHKIIUH.
[ITap u chepa. BzanmHOE pacnonokeHue TIOCKOCTH U CHEPHI.

. N 2
Haiiti niomans Gpurypsl orpanudenHoi munusamu ) = 6X —x° y=0

JlnuHa BekTopa. YT0oJ MeXIy BEKTOpaMHu.
Komnyec. [Tnouiaap noBepxHOCTH KOHYCA.

Haiiti mHTETpAI: j(4 x— 2)dx
0

Bexkrop. [lelicTBus Haj BEKTOpaMHu.
Hununap. Tnomans NOBEpXHOCTH HUIMHAPA.

Haiitn kputaeckue Touxu: f'(x) = —x° —3x

YpaBHeHME KacaTenbHOU K rpaduKy QyHKIHM.
IMupamuna. CBolicTBa MapaieIbHBIX CEUYCHUH B TUPaMUJIC.

Berancnuth onpepenurens: 2 0 5
1 3 16

0 -1 10
IIpousBonnas xocunyca. [IpousBonnas cunyca. [Ipon3BogHas TaHreHca.
[Ipusma. Bunel npusm.

87!
Brerancnute: ——
|

JIByrpanHslil yron. I3smepenue JByrpaHHBIX yIJIOB.

HaOupast Homep tenedona, aboneHT 3a0bul udpy M Habpan ee Haypauy. HaiTu BeposSTHOCTH TOTO, 4TO

HaOpaHa HyXHas nudpa.
[IpousBoaHas moka3aTenbHON GyHKIMK. [Ipon3BoHAs CTETIEHHOUN (PyHKIIHH.
OceBoe ceueHue MIIMHAPA KBaIpar, AUaroHaib KOToporo paBHa 4 cM. Haiitn o0beM IunHIpA.




50.
51.

52.
53.

54.
55.
56.

57.
58.

59.

60.
6l.

62.
63.

64.

65.
66.
67.
68.

69.
70.
71.
72.

73.

74.
75.
76.
77.

78.

79.
80.

81.
82.

83.
84.

85.

86.

87.
88.
89.

90.

[TpousBomHast CIIOKHOHN (QYHKITHH.
OCHOBaHUEM MTUPAMHUIBI CIYKHUT NPSMOYTOIBHUK CO cTopoHamu 6 cM 1 8 cM. Kaxnoe 6okoBoe pebpo 13 cm.
Haiiti 00beM nupamMusl.
Haiiti 00bem mapa paguycom 1 M.
Beraucnuts C7;C;
VYpaBHEeHME MPSIMON, IPOXOJAIIECH Yepe3 JaHHYIO TOUKY NEPIEHIUKYIPHO JaHHOMY BEKTODY.

. 8
Haiitu npoussosnyto: f(x) = (3x +3)

. . (5
Haiitu unrerpan: '[ 2 60 lax

X
YpaBHEHME MPSAMON MIPOXOALICH Yepes IBE TOUKHU.
Beraucnuts: 12-11!
9!

Haiitu unTerpan: j(éxz —3sinx +2¢e" )dx
IIpsiMoyrosbHas cucTeMa KoopAuHAT. JleHCTBUS HaJ BEKTOpaMU 3aJaHHBIMHU CBOMMU KOOPIUHATAMH.
O6pa3yromas koHyca 10 cM ¥ HaKJIOHEHA K ITIOCKOCTH OCHOBaHus moj yriioMm 30°. HaliTu S moHOTO KOHYCA.
Haiitn npoussoanyto: f(x) =2cos(3x —3)
IlepBooOpa3nas. MuTerpan. HeonpeneneHHslit HHTETpall H €ro CBOUCTBA.

i=(32). b = (—4;)

Haiitu ckansipHoe npou3BeACHUE BEKTOPOB:
HaiiTu npou3BoaHyIO: J(x) =31g2x

IIpousBoaHas 4acTHOrO.

Teopema ciioxxeHus: BEpOSTHOCTEH.

Ha kaproukax Hamucansl OykBel A, B, K, M, O, C. KapTouku nmepeMenmBarOTCs ¥ pacKIaJbIBAlOTCS B PSI.
KaxoBa BeposiTHOCTB, UTO nostyuutcs MockBa.

[IpousBonHas morapupmMmdeckoi GyHKIHN.

MatemaTHuecKkoe OXKUAaHuE.

[Tnomaap moBepxHOCTH KyOa 56 cm?. Haiit 06beM Ky0a.

[Tapainenenunen u ero CBOMCTBA.

Haiitu unTerpai: j(6x2 +8cosx }ix

IIpousBoHast CIOXKHON QyHKITHH.

Jucnepcus cny4aiiHON BEIUYUHBL.

Tosap crout 1200 py6., y Bac TUCKOHTHas KapTa Ha CKHAKY 3%, 3a CKOJIBKO BBI IPHOOpeTeTe ToBap?
OnpeneneHHbIN HHTETpai. MeTOoIbl peleHus.

SBnsercs m uncio 2 kopue ypasuenns: f(x) = 5x° +3x* + 5x” — 3x + 1 (cxema Toprepa).
1 3

Boraucnts: 162, 252
buaom HrroToHa.

Pasgennuts f{x) Ha g(x) cronbuxom: f(X) = 3x° — 2xt +5x° —x* —6x+2, gx)=x+2.

Haiitu unTerpan: J (3 X+ % tngdx

3
PackpbITh ckoOKH ¢ TIoMolbio bunoma Hetotona: (X +2)°.

Borancmuts: log, 81, log, 16.

2
MeToabl peleH:s CUCTEM JIMHEHHBIX YPaBHEHUI! ¢ TpeMsl HEU3BECTHBIMU (OOBSICHUTH OAUH U3 METOJIOB).

Hapucosats rpaduk gynxman: y = 2(x —3)° —4;

Omnpenenuts 4eTHas 14 QyHKOUSL: ) = 3x° —x.

MeTtobl pelIeHUs] CUCTEM JIMHEIHBIX YPABHEHUH C ABYMsI HEU3BECTHBIMU.
Hapucosats rpadux GyHKIHH: y= %(x +3) 4

3 3 1
Boruucuts: 325, 162, 492 +4°




5.2. Tembl IHCbMEHHBIX PaGoT

Tembl HHAUBUAYAJIbHBIX IIPOCKTOB 110 AUCHUIINHE! Maremaruka: anre6pa, Havajla MaTeMaTU4C€CKOT'0 aHa/Inu3a, TeOMETpHUA

. HpaKTI/I‘IeCKOC IIPUMCHCHHUC HpOHSBOZ[HOﬁ IIpH BBIYUCIICHUAX Pa3IMIHbIX TCOMETPUICCKUX U (1)I/I3I/I‘ICCKI/IX BCIIMYUH

OO LNk W=

Ne

10
11
12.
13.
14.
15.
16
17.
18.
19.
20.
21.

. I[IpakTryeckoe MpUMEHEHNE HHTETPaNa MPY BHIYUCICHUSX Pa3IMYHbIX TEOMETPUIECKHUX U (PU3HUECKHUX BETMUUH
. CpenHye 3Ha4YEHHs U UX NPUMEHEHHE B CTATHCTUKE
. [IpaBuibHBIE U TOTYIPABUIBHBIE MHOTOTPAaHHUKH

. Konnueckue ceyeHus: 1 ux NnpruMeHEHUE B TEXHHUKE
. Bekropa (kpoccBopn)
. MHOrOrpaHHUKU

. Uctopus norapudmon
. Uctopus uncen

. MaTepecHsble (hakThl N3 MaTEMaTHKH
. Uctopus marematuku B Poccun
Marnueckue KBagpaThl
Benukue marematuku
O0paboTka, aHaIHM3 U HaIJIHOE IPEICTABICHNE CTATUCTHUECKUX AAHHBIX
CrepeomeTpHu4ecKue Tena
. Uctopus uucna IMu. Untepecusie daxtel 0 uncie [Tn
TpuroHomeTpust B OKpyXaroleM MUpPE 1 KHU3HU YeJIOBEKa
MaremaTuka 1 MaTeMaTHKH B robl Bennkoit OTeuecTBEHHONW BOWHBI
3aHuMaTeNnbHbIE TOJIOBOJIOMKH MUpa

[IporeHTH BOKPYT HAcC
3ameuarenbHble KpuBble: Po3bl ['pannu u ciupaiy.

DoHJ OLCHOYHBIX CPEJCTB

Hasnauenue (bOH[[a OLICHOYHBIX CPCICTB. OLICHO‘IHI:IC CpC€ACTBAa NpE€AHA3HAYCHBI IJIA KOHTPOJIA U OLICHKU o6pa303aTenLme

6. YHAEBHO-METOJNMYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAY JIST)
6.1. PexoMeHayemasi JiuTepaTypa
6.1.1. OcHoBHasi TUTepaTypa
ABTODBI, COCTABUTEIH 3arnaBue W3natenbCTBO, roj . aapec
J1.1 [Abxynmuna K.P., Marematuka: yaeonuk 1 CI1I0 Capatos: https://www.iprbooksh
MyxameraunoBa P.I'. IIpodobpazosanue, |op.ru/99917.html
2021
JI1.2 |MartseeBa T. A., Marematuka: yuebHoe noco6ue ais CI1O Caparos: http://www.iprbooksho
PeoxxoBa H. T, IIpodobpazosanue; |p.ru/87821.html
lesenena JI. B., Vpanbckuit
Anekcanzposa JI. B. (dhenepanbHbIii
yHuBepcurter, 2019
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTODBI, COCTAaBUTEIH 3arnaBue W3natenbCTBO, roj Omn. agpec
JI2.1 |Typssuosa K.H. MaremaTtnueckuii anaau3: yuebHoe rmocodue s [CapaTtos: http://www.iprbooksho
CIIo IIpodobpazosanue; |p.ru/87824.html
At IIu Op Menua,
2019
JI2.2 |UleBannuna O.4., Hauana maremaTnyeckoro ananusa: yueGHoe Caparos: http://www.iprbooksho
Crpenkosa E.B. nocobue s CITO IMpodobpazoBanme; |p.ru/87833.html
VYpansckuit
(benepanbHblii
yHuBepcurert, 2019
6.3.1 Ilepeyenb mporpaMMHOro obecrneqyeHust
6.3.1.1|MS Office
6.3.1.2|Kaspersky Endpoint Security mst 6isneca CTAHJIAPTHBIN
6.3.1.3|Google Chrome
6.3.1.4|MS WINDOWS
6.3.1.5|Moodle
6.3.2 llepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|3nexrponHo-6ubnuoreynas cucrema «Mznarenapctso JlaHby
6.3.2.2|ba3a nanHbIX «nekTpoHHas 6ubnmmoreka ['opHO-ANTalCKOro TOCYAaPCTBEHHOTO YHHBEPCUTETA
6.3.2.3|Onexrponno-6ubiunoreynas cucrema [IPRbooks




7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

npe3eHTanus

JTIUCKYCCHS

JICKOUA-BU3YyaJIN3alst

CUTYallMOHHOC 3a/1aHUC

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJINHBI (MOAY JIS)

Homep aynutopnn |Haznauyenmue OcHOBHOe OCHAILlCHHE
504 B1 KabuneTr pu3uKu 1 MaTeMaTHKH. Pabouee MecTo mpenoaaBarens, Mocaa0IHbIe MECTa
JlaGoparopus TUAPABINKA U oOyJaromuxcs (Mo KOJINIECTBY 00ydatomuxcsi);

TEIIOTEXHHUKU. YUeOHast ayJUTOPHS ANl |y4CHHIECKast JOCKa, MaKEeThl TEOMETPHUECKUX BUTYD,
IPOBEACHUS 3aHATUHN JEKIIMOHHOIO TUIIA, |U3MEPUTENbHbIE IPUOOPHI, TEIEBU30P, CTEH/BI.
3aHATUI CEMUHAPCKOTO THUIA, KyPCOBOTO
IPOEKTUPOBAHUS (BBIIOJIHEHHS KYPCOBBIX
paboT), TPyNIOBBIX U UHAUBUAYAIBHBIX
KOHCYJIbTAIlUH, TEKYILEro KOHTPOII U
MIPOMEKYTOYHOM aTTeCTalluu

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCHUIIIUHBI (MOY JIS)

Meroaudeckue ykazaHus 0(OPMISIOTCS OTACIbHBIM JOKYMEHTOM

[esbr0 METOIMYECKUX YKa3aHUH SIBISICTCS TOBBIIeHNE 3()()EKTUBHOCTH y4eOHOTO Mpoliecca, B TOM 4YKcie onaroaaps
CaMOCTOSATEIBHON paboTe, B KOTOPOW CTYACHT CTAHOBUTCS aKTUBHBIM CYOBEKTOM OOYYEHUs, YTO O3HAYACT:

-CIIOCOOHOCTh 3aHUMATh B 00YYCHUH aKTUBHYIO TIO3UIIHIO;

-TOTOBHOCTh MOOMITH30BAaTh HHTEIUICKTYAIbHBIC U BOJIEBBIC YCHIIUS ISl TOCTHKECHHS YISOHBIX LEICH;

-yMEHHE IPOCKTHPOBATh, INTAHUPOBATH M IIPOTHO3UPOBATh YUCOHYIO eSITEIBHOCTS,

-NIPUBBIYKY HHULUUPOBATH CBOKO MO3HABATEIbHYIO ACATEIBHOCTh HA OCHOBE BHYTPEHHEH MOJIOKUTEILHON MOTHBAIIHY;

- OCO3HAHHE CBOMX MOTCHIHAIBHBIX yIeOHBIX BO3MOXKHOCTEH M ICHXOJIOTMYECKYI0 TOTOBHOCT COCTABUTH IIPOTPaMMy ACHCTBHIL O
CaMOpa3BUTHIO.

MeTomudecKkre yKa3aHus COAEPIKAT CIACAYIOIINE Pa3/Ieibl: IPAKTHYCCKIE PadOThI, CAMOCTOSITEbHAS BHEAYIUTOPHAS paboTa
(MOATOTOBKA JOKIIAOB U COOOMICHHH, IPE3EHTALI, COCTABICHHE KPOCCBOP/IOB, TECTOB, BHIIIOJHEHUEC HHANBHIYAJIbHBIX IPOCKTOB)

Hpe,Z[CCI[aTCHB LII/IKJ'IOBOI;’I KOMHCCHUHU

%% :J/
arpOHOMUU U TEXHUUYECKUX CIIECHUATBbHOCTEH H.T'. Anekceesa




