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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOT'PAMMBI YYEBHO
TACIATITAHBI

«OVYII1.03 MaremaTuka»

(HaMMEeHOBaHKE AMCLUITAHbI )

1.1. Heap u MeCTO IMCUUNJIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOW MPOrpaMMbl

Llenp guciumInHbl «MaTeMaTHKay .

- (opmupoBaHHE MPEICTABICHUN O MaTEeMaTHKE KaK YHHBEPCATHHOM S3bIKE HAYKH,
CPEIICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIECCOB, 00 UAESIX U METOJaX MAaTEMAaTHKU;

- pa3BUTUE  JIOTUYECKOTO  MBINUICHHUS,  IPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIbTYphl, KpUTUYHOCTH MBINUICHUS HA YPOBHE, HEOOXOIUMOM Uil Oymymieit
po(ecCHOHATTLHOM e TEIILHOCTH, JUIS IPOIOJIKSHHSI 00pa30BaHUs U caMO00pa30BaHUS;

- OBJI3/ICHHE MaTEeMaTUYECKUMH 3HAHUSMHU M YMEHUSMHU, HEOOXOIUMBIMU B MMOBCEAHEBHON
JKU3HU, i1 W3YYCHHs] CMEXHBIX €CTECTBEHHOHAYUHBIX ITUCIHUIUIMH Ha 0a30BOM YypOBHE U
JTUCITUTUIAH PO EeCCHOHATILHOTO ITUKJIIA, IS IOTYyYeHUs 00pa30BaHus B 00IaCTsIX, He TPEOYIOIIIX
yrayOJIeHHONH MaTeMaTUYECKOM MOATOTOBKHY;

- BOCIHUTAaHUE CPEICTBAMU MaTEMaTHKU KYJIbTYPbl JUYHOCTH, MOHUMAHHUS 3HAYUMOCTHU
MaTeMaTUKH /JI HAay4YHO-TEXHHMYECKOro Iporpecca, OTHOIIECHHS K MaTeMaTHKe KaK K YacTu
00IIeYeI0BeUeCKON KYJIbTYphl Yepe3 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MATEMATHKH, 3BOJIOIUECH
MaTeMaTUYECKUX UJICH.

Hucnunnuna «MaremaTtrka» BKIOYEHAa B 00s3aTENbHYI0 4acTh 0OIIc00pa30BaTEIbHOTO
UKJIa 00pa30BaTeIbHON IPOrPaMMBI

1.2. IlnanupyemMblie pe3yabTaThl OCBOCHHUS AW CIUIJINHBI

Pe3ynbTarhl OCBOSHHWS JHCHHILIMHBI COOTHOCATCS C IUTAHUPYEMBIMH pe3yIbTaTaMu
OCBOCHHUS 00pa30BATEIBHOW MPOrPAaMMBI, TIPEJCTABIICHHBIMH B MaTpPUIlE KOMIICTCHITUI
BbImyckHuKka (1. 4.3 OITOII-IT).

B pe3yiabTaTe OCBOCHU A AUCIIUILIINHBI o6yqa101u1/1171c;1 JIOJ'DKeHl:

Kox OK, IIK YMmerThb 3HaTh BaageTh HaBBIKAMH
OK.01 - pacmo3HaBath 3a71auy - aKTyaJIbHBIN -
u/nnm npo0diieMy B npoecCUOHAIBHBIN U
npodeCcCHOHATEHOM COIMANTEHBIN KOHTEKCT, B
W/UITH COTMATbHOM KOTOPOM MPHUXOIAUTCS
KOHTEKCTE; paboTaTh U )KHTH,
-aHAJIM3UPOBATh 3aJa4y | - OCHOBHBIE HCTOUHUKU
W/WIM IpodIIeMy U WHPOPMAITUH U PECYpPCHI
BBIZIENATH €€ COCTaBHBIE | JJIS PEIICHUS 3a1a4 U
YaCTH OINPEIEIATh dTanbl | IPoOJIeM B
pelleHus 3a1a4u; mpoecCUOHATBbHOM
-BBISBJISITH U W/WIH COLMATHHOM
KOHTEKCTE |

1
Bepymcs ceedenus, ykazannvle no 0annomy eudy oesmenbHocmu 6 n. 4.2.




3¢ (EeKTUBHO UCKAThH
uHGOPMAITHIO,
HEOOXOUMYIO ISt
pelIeHUs 3aa9u 1/WiTU
POOJIEMBI;

- COCTaBIIATH IIaH
JCUCTBUS,

- OTIPEACIIATh
HEOOXOMMEBIE PECYPCHI,
- BIIQJICTh aKTyaJbHBIMU
MeToAaMu paboThI B
podeCCHOHATILHON 1

- aJTOPUTMBI
BBITIOJTHEHUS PaboT B
po(heCcCUOHATBHOHN U
CMEXHBIX 00J1aCTsIX;
-METOJIbI pabOTHI B
PO eCCHOHATILHOM 1
CMEXHBIX chepax;

- CTPYKTYpY ILIaHa JyIs
peleHus 3a1a4;
-TIOPSIIOK OLICHKU
pe3yIbTaTOB PEIICHUS
3a7a4

CMEXHBIX chepax; podeCCHOHATTLHOM
- peanu3oBbIBATh JeSTEeIbHOCTH
COCTaBJICHHBIH IJIaH,
- OLICHUBATH PE3yJIbTaT
1 TIOCIIE/ICTBHSI CBOUX
JIEHCTBUN
(caMOCTOSATENHHO HITH C
TTOMOIIIbIO HACTABHUKA)
- ONIPEIEIIATH 3a/1a4 IJIsl | - HOMEHKIIATypa
OK.02 HoMCKa HH(OPMALIIH; HH()OPMAITHOHHBIX
OTIPEAeTATh HCTOYHUKOB,
HCO6XOILI/IMBIC IIPUMCHSCMBIX B
WCTOYHUKHI npogeccHoHaNbHON
uH(pOopMaLIH; - JeSATeLHOCTH |
TUTAHUPOBATH TIPOLIECC - IPUEMBI
TIOWCKA; CTPYKTYpUPOBaHHS
- CTPYKTYPUPOBATh uHpopmanuw;
MOTy4aeMyI0 - (hopmat opopmeHUs
UHOPMAIHIO; pe3yIbTaTOB TOUCKA
- BBIACTIATH HanOoee nH(pOpMAITUH
3HAYUMOE;
- OLICHUBATh
MPaKTHYECKYTO
3HAYUMOCTh
PE3yJIbTAaTOB ITOKCKA,;
- 0opMIIITH
PE3yJIbTaTHI OUCKA
OK.03 OIIPEAENATh - cofepKaHue
aKTyaJIbHOCTh aKTyaJbHOU
HOPMAaTHBHO-IIPABOBOU HOPMAaTHBHO-IIPABOBOM
JOKYMEHTAIIHH B JOKyMEHTAIHH ;
npodeccroHaIbHOM - COBpEMEHHas Hay4JHast
JeSITeIbHOCTH; u mpoeccruoHambHast
- NIPUMEHSATH TEPMHHOJIOTHUS;
COBPEMEHHYIO HayYHYIO | - BO3MOYKHBIE
podeCcCuOHATHEHYIO TPaeKTOPUH
TEPMHHOJIOTHIO; po(heCCHOHATIBHOTO
-OnpeAeysTh U pasBUTHUS U
BBICTPaNBaTh camMoo0pazoBaHHUs
TPaeKTOPUH
npo¢ecCHOHANTBHOTO
pasBUTHUS U
caMo00pa3oBaHUS
OK.04 - OpPraHU30BbIBATH - TICUXOJIOTHIECKHE

paboTy KOJICKTUBA H

OCHOBBI JCATCIIBHOCTHU




KOMaH/IbI, KOJIJICKTHBA,
- B3aUMOJIEHCTBOBATh C | IICUXOJIOTUYECKUE
KOJIJIETaMH, 0COOEHHOCTH JIMYHOCTHY,
PYKOBOJCTBOM, - OCHOBBI MPOEKTHOMN
KJIMEHTaMH B X0JIe JESITEIbHOCTH
podeCCHOHATTEHOM
JeSITeIbHOCTH
OK.05; - TpaMOTHO H3/1araTh - 0cOOEHHOCTH -
CBOHU MBICIIU U COLIMAJIBHOTO U
0(QOPMIIATH JOKYMEHTBI | KyJbTYPHOTO KOHTEKCTA;
1o npodeccHoHATEHON - TpaBuiia 0hOpMIICHHS
TEeMaTuKe Ha JIOKYMEHTOB U
roCyJapCTBEHHOM MOCTPOEHUS YCTHBIX
A3BIKE; coobieHni
-TIPOSIBIIATH
TOJICPAHTHOCTb B
paboyeM KOJUICKTUBE
I1K.2. - UCIIOJIb30BaTh METOABl | - METOMbI - pacuéra mokasaresei
MaTEeMaTHYECKOro MaTEeMaTHYECKOTO U s¢heKTUBHOCTH
SKOHOMHUYECKOr0 SKOHOMHUYECKOTO MpeANPUHUMATEIHCKOM
aHaJIM3a aHaJu3a IOEATEIIBHOCTH,
[IK.5.2 - OPOU3BOAUTH PAacCUeT C | - MpaBUJla pacyeTa - BBIIIOJIHEHUSA
MOKYHAaTeNIsAMU 3a pacyeTHBIX omepaunuii ¢
TOBApHI U yCIYTH, MIOKYyHaTeJIsIMH,
MOJy4aTh IEHBTH, - 00CITy>)KUBaHHS
poOuBaTh YeK, MOKyHaTeseH.
BBIABaTh ClAYY U
BO3BpAIIATh ICHBTH 110
HEHCIIOIB30BAHHOMY
YeKy;
- TIOJICYUTHIBATH ACHBIU
W CcJIaBaTh UX B
YCTaHOBJICHHOM
MOPSIZIKE, CBEPSITD
CYMMBI pean3aiiu ¢
MOKa3aHUSMH KaCCOBBIX
CYETYUKOB,
I1K.5.4 - OCYIIECTBIATh - HOPMBI €CTECTBEHHOHN - IPOBEPKH KOJIMYECTBA

KOHTPOJIb 34
KOJIMYECTBOM TOBapa,

yOBLITH TOBapOB U
MOPSAZIOK UX CIIMCAHUS

IIPOJIaBAEMBIX TOBAPOB,
- IPUEMKH TOBAPOB IO
KOJIMYECTBY;
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2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

2.1. TpynoeMKOCTh OCBOCHHUS NUCHHUIIINHBI

N O0bem B B 1.4. B popme
HaumeHoBaHMe COCTABHBIX YacTel TUCHUILIUHBI
yacax | NpakT. NOATOTOBKH
V4eOHbIC 3aHATUS 240 100
CamocrositenpHas padoTta 16
[TpomexyTouHas arrectanus B popme IK3aMeHa 4
Koncynbranum 4
Bcero 264 100

2 o o
Vuebnvie 3anamus mozym npeacmagﬂenbz 8 su0e meopemudecKux 3anuAimuu, ﬂa60pamopnb1x U npaKkmu4ecKux 3anamuu



2.2. Comepx)aHue TUCIUIIUHBI

Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
NOATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpamMMbl
Pa3nesn 1. TloBTopeHHe Kypca MAaTEMATHKH OCHOBHO# HIKOJIbI 13
Tema 1.1 Coaep:xaHue yueOHOro Marepuasa: 5 OK.01, OK.02,
Lene wu 3agauu | [lenb u 3a7a4n MaTEeMAaTHKU TP OCBOCHHH CIICIIMAIBHOCTH. ba3oBbie 3HaHUS OK.03, OK.04, OK.05
MaTEMaTHKU IIPHU | 1 yMEHUS B MPO(HECCHOHATBFHON U TIOBCEIHEBHOW XKU3HU. JeHCTBHS HaZ
OCBOEHUU MOJIOKUTEIILHBIMU U OTPULIATEIBHBIMU YHCTIAMH, C OOBIKHOBEHHBIMU U
CIELMANBHOCTU. | MECITUYHBIME Opo0smMu. [leiicTBus co creneHsamu, (opMysbl COKPAIIEHHOTO
Yucia U | YMHOXKCHUSA
BBIYMCIICHUS 1 Ilenun u 3anau U3y4EHUsI MATEMATUKHU ITPU OCBOCHHHU CIIELIMAIIBHOCTH 1
CIIO. ba3oBble 3HaHUS ¥ YMEHHUS B IPO(PECCUOHATBHON 1
TTOBCETHEBHOW JKU3HU.
2. JleficTBUSI HaZl TOJNIOKUTENBHBIMU M OTPUIATEIbHBIMUA YUCITAMH 1
3. JleticTBUsI ¢ OOBIKHOBEHHBIMH U JIECATUUHBIMU APOOSIMHU. 1
4, JlefcTBuUs CO CTENEeHSIMM 1
5. DopMyIIbl COKPAILIEHHOTO YMHOKEHUS 1
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia 5 OK.01, OK.02,
[IpouieHTHBIE [IpocTeie TPOLIEHTHI, pa3HbIe CHOCOOBI WX BbIUMCICHUS. JIuHeiiHbIe, OK.03, OK.04,
BBIUMCIICHHUS. KBaJIpaTHbIE, IPOOHO-TMHENHbBIE YPABHEHHSI U HEPABEHCTBA OK.05;
YpaBHEHHS U 6. ITpocTble MPOIEHTHI, CHOCOOBI X BBIUMCIICHUS 1
HEpaBEHCTBA 7. JIuHeliHbIE ypaBHEHHs M HEPABEHCTBA 1
8. KBazpaTHble ypaBHEHMS U HEPABEHCTBA 1
9. JpoOHo-11HelHbIE YPaBHEHUS M HEPABEHCTBA 1
10. | lIpakTuuyeckas padora Ne 1 1
KonTpoJsbnasi padora Nel. BXogHO#H KOHTPOJIb.
IIpogdeccnona/ibHO-OPHEHTUPOBAHHOE COACPKAHUE 3

HpOCTLIC n CJIOXKHBIC IIPOLCHTHI. HpOHCHTHBIe BBIYMCJICHUA B




Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
poeCCHOHANIBHBIX 3aJlauax
11. | IlpocThie U COKHBIE TPOLICHTHI 1 OK.01, OK.02,
Tema 1.3 12. | IlpakTuyeckasi pagora Ne2: 1 OK.03, OK.04,
[TpouenTHbIE Pacyer TOpProBoii HaI[CHKU U YIIEHKH TOBApOB OK.05;
BBIYMCIICHHS B TIK.2.6,
npodeccuoHaIbH [1K.5.2,IIK.5.4
BIX 3a/1a4ax
13. | IpakTu4yeckas padora Ne3: 1
PacueT peajibHOro 10X0/a OT TOPrOBIJIU
Pa3nea 2. [lonsaiTue GpyHKUMM U ee rpaduk 26
Tema 2.1. Coaepixanue yueOHOro MaTepuaa 8 OK.01, OK.02,
DyHKIUA U ee OK.03, OK.04, OK.05
cBolicTBa Oynkius, rpadpuk Qynkiuu. O6nacTb ompeneneHuss U 00JacTb 3HAYEHHUS
¢ynakun. CpoiictBa ¢yHkuuu. [IpeoOpazoBanus rpadpukoB QyHKIUN: CABUT
BJI0JIb KOOPJIMHATHBIX OCEH, pacTsKEHHUE U CHKaTHe, OTPaKEHHE OTHOCUTENIBHO
KOOPJMHATHBIX OCEH.
14. | ®dyHkuud, o6IacTh ONpeAeIeHns U 00J1aCTh 3HAYCHHUSI. 1
15. | [loctpoenue rpadukoB GpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU. 1
16. | CoiicTBa QyHKIIMHU 1
17. | IIpeobpazoBanus rpadukoB (QYHKUMH: CIBUT BJIOJb KOOPAMHATHBIX 1
OCEH, PaCTSKEHHE U CKATHE
18. | [IpeobpazoBanue rpadukoB (GYHKIUNA: OTpaKEHHUE OTHOCUTEIHHO 1
KOOPJMHATHBIX OCEH.
19. | IpakTu4yeckas padora Ne 4: 1
Haxoxnenue obnactu onpesenenus QyHKIUU.
20. | IIpakTuyeckasi padora Ne 5: 1
[TocTpoenue rpaduka GyHKIMU C TOMOIIBIO MPEeoOpa3OBaAHMIA.
21. | IlpakTuyeckasi padora Ne 6: 1




Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
‘ WccnenoBanuit GyHKINUK 110 TpadUKYy.
Tema 2.2 Conep:xanue yueOHOro MaTepuasa 2 OK.01, OK.02,
Crenennas Crenennas (yHKIUS, €€ CBOMCTBA U rpaduk. OK.03, OK.04, OK.05
(bynkcuns 22. | Crenennas ¢yHKuus, ee rpaduK M CBOICTBA. 1
23. | IlpakTuyeckas padora Ne 7: 1
[TocTtpoeHne rpa kOB CTETIEHHBIX (PYHKITHIA
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia 2 OK.01, OK.02,
HoxazaTebHast |T[oxasarenphas (QyHKLUS, ee CBOHCTBA M rpaduK. OK.03, OK.04, OK.05
pyHKIun
24. | Iloka3zarenbHas QyHKIMS, €€ CBOICTBA U rpaduK. 1
25. | lIpakTuyeckas padora Ne§: 1
[TocTpoeHue rpaguKkoB Moka3aTeabHbIX (QYHKIIMH
Tema 2.4. Coaep:xaHue yueOHOro MaTepuasa 3 OK.01, OK.02,
Jlorapudpmmuuec = OK.03, OK.04, OK.05
Kast (yHKIHs Jlorapupmuueckast (yHKIHS, €€ CBONCTBAa U r;pa(i)m(. B3aumuo oOpaTHBIE
¢ynkuuu. I'padukn B3auMHO 00paTHBIX (QYHKITHH.
26. | Jlorapudmuueckas GyHKIIMSI, €€ CBOWCTBA. 1
27. | ObpatHas ¢pyHKuHUs, ee rpaduk. 1
28. | lIpakTnyeckas padora Ne 9: 1
[TocTpoenue rpagukoB JorapupmMuUUEcKuX QyHKIHUN
Tema 2.5. Coaeprxanue yueOHOro MaTepuasa 6 OK.01, OK.02,
Tpuronomerpu - — OK.03, OK.04, OK.05
qecKime Tpuronomerpuyeckue GpyHKIHUN Y=COSX, Y=SINX, Y=tgx, y=cC tgx. CBoiicTBa 1
dyHKIHM rpaduKu TPATOHOMETPHYECKHX ¢ynkuuit.. IIpeoOpasoBanue rpaduxoB
TPUTOHOMETPHUYECKUX (DYHKIIUH.
29. | TpuroHomerpudeckue GyHKINHU, 00JACTh ONPEAEICHUS U MHOKECTBO 1

3HAYEHUH TPUTOHOMETPUUECKUX (QYHKIIHH.
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpaMMbl
30. | CpoiictBa Tpuronomerpuieckux ¢pyukuuii. ['paduxmu. 1
31. | IIpeobGpa3oBanue rpa)koB TPUTOHOMETPUIECKUX (PYHKITHIA. 1
32. | Ilpaktuyeckas padora Ne 10: 1
[TocTpoenne rpaIKOB TPUTOHOMETPUYECKUX (PYHKIUH
33. | IlpakTtuyeckas padora Ne 11: 1
[Toctpoenne rpa kOB TPUTOHOMETPUUYECKUX (PYHKIUH C TOMOIIBIO
npeoOpa30BaHUIA.
34. | Ilpaktuyeckas padora Ne 12: 1
Urenue rpa)ukoB TPUTOHOMETPHYECKUX (DYHKITHIA.
Tema 2.6. Coaep:xanue yueOHOro MaTepuaJa 5 OK.01, OK.02,
O6parnbie OK.03, OK.04,
TpUroHoMeTpuue | APKKOCHHYC, aDKCHHYC, apKTaHI'€HC YHMCIa, apKKOTaHTeHC ynciaa. OOpaTHbIe OK.05;
CKH€e (PYHKLIUH TPUTOHOMETpHUECKUE (PYHKIMH, UX CBOWCTBA U IpauKu I1K.2.6,
35. | ApKKOCHHYC, apKCUHYC, apKTaHT€HC YHCJIa, apKKOTAaHI'€HC YHCIa. 1 IIK.5.2,I1K.5.4
36. | OOpaTHbBIE TPUTOHOMETPUYECKHE PYHKIIMH, UX CBOMCTBA U rpaUKH. 1
37. | lIpaktnuyeckas padora Ne 13: 1
Brluncnenune apkcuHyca, apKkKOCHHYca
38. | [IpakTnueckas padora Ne: 14: 1
Bolunicnienue apkTaHreHca 1 apKKOTaHT'€Hca
ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE 1
39. | lIpakTnueckas padora Ne: 15:
[TocTpoenue rpaduka crpoca, rpaduka MeHbI
Pa3nes 3. CteneHu U KOpHH 5
Tema 3.1 Conep:xaHue yueOHOro MaTepuasa 5 OK.01, OK.02,
Crenenu n - v = OK.03, OK.04, OK.05
KopHH ITonsarue KopHs N-Ol CTENEHH U3 AEHCTBUTENLHOTO 4HCIA, €ro CBOHCTBA.
CreneHsb ¢ IeHCTBUTENIBHBIM N10Ka3aTeJIeM, CBONCTBA CTETIEHU.
40. | Mpeobpazopauue BoIpaskeHHii ¢ KOPHAMHU N-0if CTEHICHH. 1
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Koapl komMnereHumii,
Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpaMMbl
41. CBolicTBa CTENEHH C pAllMOHAIBHBIM U JEHCTBUTEIbHBIM 1
MIOKA3aTEeISIMHU.
42. | llpakTuyeckas padora Ne 16: 1
Brluncienue u cpaBHEHUE KOPHEH.
43. | IlpakTuyeckas padora Ne 17: 1
[IpeoOpa3oBaHUE CTENCHHBIX BBIPAKECHHM.
44. | IlpakTuyeckas padora Ne 18: 1
[TpeoOpa3oBaHue UPPATMOHATEHBIX BBIPAKCHH.
Pasnen 4. Jlorapugmnbl. 5
Tema 4.1 Coaep:xanue y4eOHOro MaTepHuaJia 5 OK.01, OK.02,
Jlorapugmsi Jlorapugm umcna, cBoiictsa jorapupma. Jlecarnunsiii torapupm. HYucno e, OK.03, OK.04, OK.05
HaTypajibHbI Jorapudm. JlorapupmupoBanue 1 MOTEHIIUPOBAHUE.
[TpeobOpazoBanme 10rapuPMUIECKUX BBIPAKESHUMN.
45. | Jlorapudm U ero cBOMCTBa, OCHOBHOE JIOrapu(MUUECKOE TOKIECTBO. 1
46. | IlpeobpazoBanue jorapupMUIECKUX BHIPAKEHUM. 1
47. | IpakTuueckas padora Ne 19: 1
Brranciienue u cpaBHeHHE JOrapru(MOB.
48. | lIpakTuueckas padora Ne 20: 1
JlorapugmupoBaHue BbIPAKECHHUH.
49. | lIpakTuueckas padora Ne 21: 1
KonTpoJsbHas padora Ne 2
Pa3nen 5. Tpuronomerpus. 12
Tema 5.1 Coaepxanue yueOHOro MaTepuaJia 12 OK.01, OK.02,
Tpuronomerpu | TpuroHomeTpuyeckass OKpYXHOCTb, paguaHHas mepa yria. CHHyC, KOCHHYC, OK.03, OK.04, OK.05
| TAQHT€HC, KOTAHT'€HC MPOM3BOJBHOIO yIjia. 3HAaKH CHHYCa, KOCHHYCa,
taHreHca. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO M CIIEICTBHS M3 HETO.
3HaueHus: TpuroHoMerpuueckux ¢yukuit ana yraos 0°, 30°, 45°, 60°, 90°,
180°, 270°. ®opMyIbl CIOKEHUST TPUTOHOMETPUIECKUX (DYHKIHHA, HOPMYITBI




12

Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH crnocod0cTByer
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
pUBeeHUS, (HOPMyYIbl JBOMHOIO aprymMeHTa, (GopMyJbl IOJIOBUHHOIO yIJja.
[IpeoOpa3oBanne CyMMBbI TPUTOHOMETPHUECKUX (DYHKIHIA B MpOHU3BENECHUE H
IIPOU3BEACHUS B CYyMMYy. BbIpaskeHne TpUroHoMeTpuueckux (GyHKLUUN yepes
TaHT'€HC [TOJIOBUHHOT'O apryMEHTA.
50. | Pagmannas u rpagycHas Mepa yria. 1
51. | YucnoBas OKpYKHOCTh HA KOOPAMHATHOM IJIOCKOCTH. 1
52. | CuHyC, KOCHHYC, TAHI'€HC U KOTAHI€HC YUCIIa. 1
53. | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECCTBA. 1
54. | ®opmynbl npuBeNEHUS, (QOPMYJbl JBOHHONO U  IOJOBUHHOTO 1
apryMeHTa, GopMyJbl CIOKEHHUSL.
55. | [Ipeobpa3oBaHue CcymMMbl  TPUTOHOMETPUYECKUX  (QYHKIMHA B 1
IPOM3BECHUE, TPEOOpa30BaHUs IPOU3BEACHUS TPUTOHOMETPUUYECKUX
(GYHKIMHI B cCymMMYy.
56. | IIpakTHyeckas padora Ne 22: 1
UncoBasi OKpYKHOCTh Ha KOOPJJMHATHOM TJIOCKOCTH.
57. | IlpakTuyeckas padora Ne 23: 1
Tpuronomerpuieckne GyHKIIUU YUCIOBOTO U YTIIOBOTO apTyMEHTa
58. | IIpakTuyeckas padora Ne 24: 1
[IpeoOpa3oBaHue TPUTOHOMETPHUYECKIX BBIPAKEHHIH.
59. | IIpakTuyeckas padora Ne 25: 1
[IpeoOpa3oBaHue TPUTOHOMETPHUYECKIX BBIPAKEHHI.
60. | IIpakTuyeckas padora Ne 26: 1
ITpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUIH.
61 IIpakTuyeckas padora Ne 27: 1
KonTpoJsbHas pabora Ne3
Pa3znesn 6.YpaBHeHUs1 1 HEPABEHCTBA 47
Tema.6.1 Coaepsxanue yueOHOro MaTepuasa 16 OK.01, OK.02,
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpamMMBbl
YpaBHeHnus u PaBHOCUIIBHOCTH ypaBHEHUN U HepaBeHCTB. OOIIMEe METOAbI pPEelIeHUs OK.03, OK.04, OK.05
HEpPaBeHCTBA ypaBHEHHI M HepaBeHCTB. [ paduyeckne MeETObl pEelIeHUS YpaBHEHHHA |
HepaBeHCTB. PelleHne ypaBHEHUH W HEPaBEHCTB, COJEpPKAIUX MEPEMEHHYIO
0] 3HAKOM MOJYJIsl. Y paBHEHHUs], CUCTEMbI YPABHEHUM C ITapaMeTpoM. MeTton
MHTEPBAJIOB JUIsl pEILICHHs HEPABEHCTB.
62. | PaBHOCMJIBHOCTH YypaBHEHUI, HEPABEHCTB U CUCTEM. 1
63. | OcHOBHBIEC IPHUEMBI PEILICHHS] YPABHEHUN U HEPABEHCTB. 1
64. | I'paduueckue MeTopl pelieHUs] ypaBHEHUI U HEPABEHCTB. 1
65. | U300paxkeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBAa pEIICHUMN 1
YpaBHEHMI U HEPABEHCTB C JBYMs IEPEMEHHbBIMH.
66. | YpaBHeHus, copepxaIire MePeMEeHHYIO 1MOJ] 3HAKOM MOJTYJIA. 1
67. | YpaBHEHMs, cUCTEMB] YPABHEHUH C TAPAMETPOM. 1
68. | MeTox MHTEPBAJIOB JUIsl PEIICHUS HEPABCHCTB. 1
69. | IlpakTuyeckas padora Ne 28: 1
PemieHne nMHENHBIX ypaBHEHUN.
70. | IlpakTHyeckas padora Ne 29: 1
Pemienne nuHEMHBIX HEPABEHCTB.
71. | lpakTuueckasi padora Ne 30: 1
I'paduueckoe pelieHrne ypaBHeHuU .
72. | IlpakTHyeckas padora Ne 31: 1
['paduueckoe perieHre HepaBeHCTB
73. | IlpakTHyeckas padora Ne 32: 1
PelieHne KBagpaTHbIX YPaBHEHU.
74. | IlpakTuueckasi padora Ne 33: 1
Pemenne kBagpaTHBIX HEPABEHCTB.
75. | IpakTnuyeckas padora Ne 34: 1
Pemenne ypaBHeHMH, COIEpKalMX NEPEMEHHYIO TIOJI 3HAKOM MOJYJIS.
76. | ITpakTuyeckas padora Ne 35: 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpamMMBbl
Pemennie ypaBHeHU U HEPABEHCTB C IBYMS IEPEMEHHBIMH.
77. | lIpakTuueckasi padora Ne 36: 1
Peuienue ypaBHeHMI ¢ napaMeTpoM.
Tema.6.2 Conep:xanue yueOHOro MaTepuaJia 7
Tpuronomerpn [Ipocreitmme TPUTOHOMETPUYECKHE ypaBHEHUS. Pemenue OK.01, OK.02,
yecKkHne . .
ypaBHenHs TPUTOHOMETPUUYECKUX YpaBHEHUH. Pemenue MIPOCTEUILINX OK.03, OK.04, OK.05
TPUTOHOMETPUUECKUX HEPABEHCTB.
78. | YpaBHeHus Buaa COSX =a, SinX=a, tgx=a, ctgx = a. CriocoObI perieHus 1
TPUTOHOMETPUUECKUX YPaBHEHHH OCHOBHOI'O THIA
79. | Ilpocreiiline TPUrOHOMETPUUECKUE HEPABEHCTBA 1
80. | IIpakTuyeckas padora Ne 37: 1
Pemrenne mpocTefimx TPUrOHOMETPUIECKUX YpaBHEHUH BHIa SINX=4,
COSX=a.
81. | MpakTuueckasi padora Ne 38: 1
Pemenue npocredmyx TPUTOHOMETPUYECKUX YpaBHEHUHN BUAA tgX=a,
ctgx=a.
82. | IlpakTuyeckas padora Ne 39: 1
PemieHne TpuroHOMETpUYECKUX YPAaBHEHHUU
83. | IIpakTuyeckas padora Ne 40: 1
Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
84. | IlpakTuyeckasi padora Ne 41: 1
KonTtpoabHnas padora Ned
Tema 6.3. Coaeprxanue yueOHOro MaTepuaa 5 OK.01, OK.02,
WppanronanbHbI OK.03, OK.04, OK.05
€ ypaBHEHHUS U WppatmonanbHble ypaBHEHUS , HppallMOHAIbHBIE HEPABEHCTBA.
HEPABEHCTBA.
85. ‘ HppaunroHaibHble ypaBHEHUS 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpaMMbl
86. | ppaunoHanbHble HEPABEHCTBA. 1
87. | IlpakTuyeckas padora Ne 42: 1
Pemennie nppanvoHalIbHBIX ypaBHEHUM.
88. | IIpakTuyeckas padora Ne 43: 1
Perenne nppannoHalbHBIX ypaBHEHUM.
89. | IIpakTuyeckas padora Ne 44: 1
Perenne nppannoHalbHbIX HEPABEHCTB.
Tema 6.4 Conep:xanue yueOHOro MaTepuaJia 8 OK.01, OK.02,
IMoka3zarenbHble OK.03, OK.04, OK.05
ypaBHennsi  m | PCIICHHE  TOKAa3aTENBHBIX  YPaBHEHHH  (QYHKIHMOHATBHO-rpadhUICCKHM
HepPaBeHCTBA MeTosioM. PelieHue moka3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHUBAHUS
IoKasareyie, MEeTOAOM  BBEICHHE HOBOM  INEpeMeHHOW.  Pemenue
MIOKAa3aTeIbHbIX HEPABEHCTB.
90. | Mertoap! penieHus NOKAa3aTeIbHbIX YPaBHEHUM. 1
91. ITpocrelinme nokasaTeabHbIE HEPABEHCTBA. 1
92. | lIpakTnueckas padora Ne 45: 1
Pemenne noxazaTenbHbIX ypaBHEHHH ()YHKIMOHAIBHO-TPaAPUUECKUM
METOJIOM.
93. | lIpakTnuyeckas padora Ne 46: 1
Pemrenne npocTenmmx nokas3arelIbHbIX YpaBHEHUN
94. | lIpakTuuyeckas padora Ne 47: 1
Pemenne mokazaTenbHBIX YPaBHEHMH METOJIOM  YpaBHUBAHUS
MOKa3arTelei.
95. | IpakTuyeckas padora Ne 48: 1
Pemenne mnokasaTenpHBIX YypaBHEHHMH METOIAOM BBEIEHUS HOBOU
MIEPEMEHHOMN
96. | IIpakTuuyeckas padora Ne 49: 1

Pemrenwne mmoka3aTeIbHBIX HCPAaBCHCTB.
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
97. | Ilpaktuyeckas padora Ne 50: 1
KonTpoJsbHnas padora NeS
Tema 6.5 Conep:xanue yueOHOro MaTepuaJia 11 OK.01, OK.02,
Jlorapugmmuuec OK.03, OK.04, OK.05
KH€ YPaBHEHUS | JTorapudmuueckne ypaBHEHUs. METOAbI pEIEHHs JIOrapu(pMHUUECKUX
W HEPABEHCTBA | ynapyenuii: (yHKIMOHAIBHO-TPAPUUECKUIM, METO/ MOTEHIUPOBAHMS, METO/
BBEJICHHS HOBOH nepeMeHHoi. Jlorapupmudeckne HepaBeHCTBA.
98. Knaccudukanus norapudMudeckux ypaBHEHUH U HEPABEHCTB . 1
99. | OyHKUMOHATBHO-TPAQUUECKHI METOA PEUICHHUS JOrapu(PpMHUECKUX 1
ypaBHEHUU
100. | Merox noTeHMpOBaHMsI IPU PELIEHUH JIOTapU(PMUUECKUX YPABHEHHM 1
101. | Meron BBEJCHUS  HOBOW  IEPEMEHHOMN IpU  pElIeHUn 1
Jorapu(MUUECKUX YpaBHEHUN
102. | Metobl penieHHst JorapupMHUUECKUX HEPABEHCTB. 1
103. | IlpakTnyeckas padora Ne 51: 1
Pemenne Jorapu(pMHUUECKUX YPaBHEHUI (G YHKIIMOHAIBHO-
rpau4ecKUM METOIOM.
104. | IlpakTnyeckas padora Ne 52: 1
Pemenue norapupmMuuecKux ypaBHeHUH METOI0M NOTEHLIMPOBAHMSL.
105. | IlpakTnyeckas padora Ne 53: 1
Pemenne norapudMuyeckux ypaBHEHUH METOJOM BBEIEHHUS HOBOM
TIEPEMEHHOM.
106. | IlpakTnyeckas padora Ne 54: 1
Penrenune norapuMudecKnx HEPaBEHCTB.
107. | IlpakTnyeckas padora Ne 55: 1
KonTtpoJbHas padora Ne6
108. | IlpakTnyeckas padora Ne 56: 1

KounrpoJubnas padoraNe7
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pa3aesioB U TeM

Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX
3aHATHI

O0beMm, ak. 4. /
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B (hopMe npaKkTHYECKOH
MOArOTOBKH,
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Koapl komMnereHumii,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3JIEMEHT
NPOrpamMMBbl

Pasznea 7. [llpousBoanasi pyHKIuM, ee npUMEHEHUE

37

Tema 7.1
IIpousBoaHas
(pynxuumn, ee
NpUMeHeHue

Conep:xanue yueOHOro MaTepuasa

CrniocoObl 3a1aHuil U CBOMCTBA YUCIIOBBIX MocienoBaTenbHocTeil. IlonsaTue o
npenene nocienoBarenbHocTU.  CylllecTBOBaHME IIpeneiaa MOHOTOHHOM
OTrpaHUYCHHOU IIOCJIEI0BATEIbHOCTH. Brruucnenune IIPE/IEIIOB
nocnenosarenbHoctedl. Ilpenen ¢ynknuum Ha OeckoHeuHocT. Ilpenen
¢byHKIMKM B TOYKe. 3agaud, MNPUBOIAIIAE K TIOHSATHIO TPOU3BOIHOM.
IIpousBonnas ¢yHkuuu B Touke. IloHsATHE HempepblBHOM (QyHKuuuU. CBA3b
MEX/1Yy HENpepbIBHOCTbI0 M U depeHIupyeMOoCcThI0 (DYHKIIMM B TOYKE.
KacarenbHast k rpaduky ¢yHkiuu. I'eomerpudeckuil 1 GuU3NYECKHl CMBICI
npousBogHO.  IlpomsBoauble  snemeHTapHbIX — QyHkumid.  IlpaBuna
middepenurpoBanus. Bropas npousBojgHas, €€ TIeOMETpPUYECKHHA H
¢usnueckuit  cMmpicia. Ilonstue o HempepbIBHBIX —(QyHKIusAX. Touku
KCTpeMyMa (MakcUMyMa M MHHMMYyMa). lVccienoBaHue 3lIeMEHTapHbBIX
¢GyHKIUI Ha TOYKM 3KcTpeMyMma, [loHsATHE MPOM3BOJHON BBICHIETO MOPSIKA,
COOTBETCTBHE 3HaKa BTOPOM MPOU3BOJHOM BBITYKIOCTH (BOTHYTOCTH)
¢byHkuun Ha otpeske. lloHATHE acUMITOTHI, CHOCOOBI UX OIpeAeTeHUS.
IToctpoenne rpadukoB (QyHKIUI € MOMOIIBIO MPOU3BOAHBIX. [IpuMeHeHue
MPOM3BOTHON TPHU perieHuu 3a7ad. HaxokneHne u HauOOJBIIET0 3HAYCHHM

(GyHKIHH.

26

109. | CrocoObl 3aJaHNH 1 CBOMCTBA YMCIIOBBIX IIOCIIEN0BATEILHOCTEN.

110. | [TonsaTHe O mpenene MOCIEN0BAaTEIbHOCTH, CYIIECTBOBAaHUE Ipenena
MOHOTOHHOH OrpaHHYEHHOH ITOCIIEI0BATEILHOCTH.

111. | IIpenen pyHkumuu Ha 6ECKOHEYHOCTH, Npeaes QYHKIUU B TOUKE

OK.01, OK.02,
OK.03, OK.04,
OK.05;
I1K.2.6,
I1K.5.2,I1K.5.4

112. | [lonsitue o0 npou3BOJHOW (YHKIMH, €€ TeOMETPpUYECKUd U
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
(bu3n4ecKuil CMbICII.
113. | [Ipon3BoAHBIE OCHOBHBIX AIEMEHTAPHBIX (DYHKITHIA. 1
114. | IIpou3BoAHbBIE CYMMBI, Pa3HOCTH, IPOU3BEIECHUS, YACTHOTO. 1
115. | YpaBHeHue KacaTesbHOM K TpaduKy (YHKIHH. 1
116. | CocraBiieHue ypaBHEHHsI KacaTelIbHOW K TpaduKy (QYHKIIHH. 1
117. | [IpumeHeHne MPOU3BOTHON K HCCIIEIOBAHUIO (DYHKITUIL. 1
118. | [Toctpoenuro rpaduKoB GYHKIHIA ¢ TOMOIIHIO TPONU3BOTHOM. 1
119. | Bropas npousBojiHasi, €€ reOMeTpUUECKUN U U3NYECKUIN CMBICI. 1
120. | BemmykiocTs ¥ BOTHYTOCTb rpaduka GyHKINU, ACUMITOTHI. 1
121. | UccnenoBanue (QpyHKIUHU C ITOMOIIBIO MPOU3BOAHON U MOCTPOCHHE €€ 1
rpaduxka.
122. | HaunbGonpliee 1 HauMeHblIIee 3HauYeHne QyHKIINH. 1
123. | ITpumepsl NCIIOJIB30BAHKS TPOU3BOIHOM B TPUKIIAIHBIX 3aa4ax. 1
124. | IlpakTuyeckas padora Ne 57: 1
Crioco0blI 3a/1aHUH 1 BBIYMCICHHE YWICHOB NOCIIEJOBATEIbHOCTEN
125. | IlpakTuyeckas padora Ne 58: 1
ITpenen nmocien0BaTeIbHOCTH
126. | IlpakTuyeckas padora Ne 59: 1
Beruncnenye npon3BoIHbIX.
127. | IlpakTuyeckas padora Ne 60: 1
Brrunciienue npon3BOAHBIX MO MpaBuiIaM auddepeHnpoBaHmsl.
128. | IpakTHyeckas padora Ne 61: 1
Brruncnenue npon3BOAHbIX.
129. | IpakTuyeckas padora Ne 62: 1
CocraBieHre ypaBHEHUS KacaTelbHON K rpaduKy QYHKIHH.
130. | IpakTuyeckas pagora Ne 63: 1

WccnenoBanne ¢QyHkuMM W mocTtpoeHue rpapuka (YyHKIUU C
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpamMMbl
MTOMOIUIBIO TPOU3BOTHOM.
131. | IpakTH4eckas padora Ne 64: 1
HaxoxaeHrne HanboIbIero 1 HauMEHbIIEro 3HaYeHHs PYHKIINU.
132. | IlpakTuyeckas padora Ne 65: 1
KonTpoabsnas pabora Ne 8
132. | lIpodeccuoHATbHO-OPHEHTHPOBAHHOE COJePKAHNE 1
DKOHOMHUYECKOE IPUII0KEHUE TPONU3BOAHON
133. | [IpakTuyeckas padora Ne 66: 1
Onpenenenne npeienbHbIX U31EpKEK IPOU3BOACTBA
Pa3nea 8. [lepBooOpa3nasi pyHKIHH, ee IPMMEHEHHE 16
Tema 8.1 Coaep:xanue yueOHOro MaTepuasa 16 OK.01, OK.02,
IlepBooOpa3nas OK.03, OK.04,
(yHKIMY, ee | 3a1aul O BOCCTAaHOBJIICHMM 3aKOHA JIB)KEHMSI 1O M3BECTHOM CKOPOCTH. OK.05;
npuMeHeHHe [TepBooOpasnas. IlepBooOpa3Hbie dneMeHTapHbIX  GYHKIMHA.  3agaud, I1K.2.6,
NpUBOJAIINE K IOHATHIO OIPEACICHHOIO MHTErpaja — O BBIYMCICHUHA I1IK.5.2,IIK.5.4
wiomaau  KpuBojuHeiHONW Tpanenuu. @®opmyna Herorona-JleiOHuma.
OmnpenenenHblii uHTerpan. Beruucnenue miomaneit miockux ¢uryp
00BEMOB TeJ BpallleHHsI C MOMOIIBI0 HHTErpaa.
134. | IlepBooOpa3Hasi 1 UHTETrpaJl. 1
135. | HeonpeneneHHbIi HHTETPAJI, €0 CBONCTBA. 1
136. | 3amaun, IpUBOIALINE K MOHSATHUIO ONPEAECIEHHOI0 HHTErpaa. 1
137. | OnpeneneHHbIN MHTETPAJl, €TO CBOMCTBA. 1
138. | Teopema HeroTona-JleiiOHua. 1
139. | BeruncneHne onpeaeNeHHOro HHTerpaa. 1
140. | IlpumeHeHUE OMpPENeIEHHOTO MHTETpaia I HaXOXIACHHUS IUIONIAIN 1
KPUBOJIMHEHHOMN TPaIleLIUH.
141. | [IpuMmeHeHUe UHTErpasla B TEOMETPUHN U B UBHKE. 1
142. | pakTuyeckas pagora Ne 67: 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
Beruucienue neppooOpa3HbIX AJis JaHHOW (QYHKIHUU.
143. | IlpakTuyeckas padora Ne 68: 1
BelunciieHne HeolpeieleHHbIX MHTErPaJioB.
144. | TlpakTuyeckas padora Ne69: 1
Beruuciienue onpeieaeHHOro HHTerpaa.
145. | IpakTuyeckas padora Ne 70: 1
Bbluucnenue 1uiomaay KpUBOJUMHEWHOW Tpamemuu C IOMOIIbIO
OTIpeIeNIEHHOTO HHTETpaa.
146. | lIpakTuyeckas padora Ne71: 1
Bbruucnenune miomaned 1 00bEMOB € TOMOIIbI ONPEAEICHHOTO
WHTETpaa.
147. | llpakTu4yeckas padora Ne72: 1
KonTpoJsbHas padora Ne 9
148. | IIpodeccHoHATbHO-OPHEHTHPOBAHHOE COJEPAKAHNE 1
DKOHOMUYECKOE NMPUIIOKEHHIE ONPEICTICHHOTO HHTErpaja
149. | lIpakTu4yeckas padora Ne 73: 1
Omnpenenenue 3amaca TOBapOB B MarasuHe MO (YHKIIUHU TTOCTYTUICHHUS
TOBAapOB
Paznen 9. [IpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 21
Tema 9.1 Conep:kaHue y4eOHOT0 MaTepuaJa 5 OK.01, OK.02,
IloBTOpPEHME Pemenue 3amad ¢ mpuMeHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. Pemienue OK.03, OK.04, OK.05
LIKOJIbHOI 3aJad4 C WCIOJIb30BAaHUEM TEOpPEM O TpPEYrojJbHUKAX, COOTHOIICHWHA B
reoMeTpuu PSIMOYTOJIBHBIX TPEyrojbHHUKaX, ¢axToB, CBSI3aHHBIX c
YeTHIPEXyroJbHUKaMH. Pemenne 3amad ¢ HUCIHOJb30BaHWEM  (DaKTOB,
CBSI3aHHBIX C OKPYXKHOCTSIMH. PerieHue 3aiad Ha U3MEpEHUs] Ha IUIOCKOCTH,
BBIYMCJICHHUE JUIMH U IUIOIIAIEHN.
150. | Yrasl, OKpY>KHOCTb. 1
151. | Teopemsbl O TPEYrOJBHHUKAX U O YETBIPEXYTOJbHHUKAX. 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
152. | ®opmynsl ionaien miockux Guryp. 1
153. | Ilpaktuyeckas pabora Ne74: 1
HaxosxJieHue 3J1IeMeHTOB IJIOCKUX (UTyp.
154. | Ilpaktuyeckas padbora Ne75: 1
Beruucnenue momaei miockux ¢uryp.
Tema 9.2 Coaep:xaHue yueOHOro MaTepuaJia 16 OK.01, OK.02,
Ilpsimble u OcHOBHbIE MOHSTHS CTEPEOMETPUM U MX CBOWcTBAa. Touka, mHpsMas U OK.03, OK.04, OK.05
IJIOCKOCTH B IUIOCKOCTh B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUHU M CIIEACTBUS U3 HHUX.
NMPOCTPAaHCTBe. | B3auMHOE pacrnojioKEeHWe MNpsIMbIX M IUJIOCKOCTEM B MPOCTPAHCTBE.
[TapannenbHOCTh HPSIMBIX M IJIOCKOCTEH B IpocTpaHcTBe. M300paskeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (DUTYP Ha IIIOCKOCTU YTJIBI B IPOCTPAHCTBE.
[leprieHAUKYIAPHOCTh MOPSAMBIX M IUIOcKocTel. [Ipoekums ¢urypsl Ha
IUIOCKOCTh. [IpU3HAKM TEPIEeHIUKYISIPHOCTH TIPSMBIX M TUIOCKOCTEH B
npoctpaHcTBe. TeopemMa o0 Tpex meprneHAMKynsapax. J[BUkeHHs B
MPOCTPAHCTBE:  NAapaJICNBHBIA  TEPEHOC,  IEHTpaJbHAs ~ CUMMETpHS,
CUMMETpPHUS OTHOCUTENIBHO IUIOCKOCTH, MOBOpOT. CBOWCTBA JBM)KEHUIA.
[IpuMeHeHne NBHKEHUI MTPU PEIICHHUH 3a/1a4.
155. | AKCHOMBI CTEPEOMETPUH U CIECICTBUS U3 HUX. 1
156. | B3anmHoe pacrnosioxeHue ABYX MPSIMBIX B IPOCTPAHCTRBE. 1
157. | [MapamienbHOCTh NPSIMOM U TNIOCKOCTH, NMAPaJUIEIbHOCTD INIOCKOCTEH. 1
158. | Ilpoekius hpurypsl Ha MIOCKOCTb. 1
159. | [lepneHOUKYIApHOCTh NPSIMOM M IJIOCKOCTH, HEPHEHIUKYIAp H 1
HaKJIOHHAS.
160. | Teopema o Tpex MepHeHIUKYIsIpax U oOpaTHas ei. 1
161. | Yron Mexay NpssMOM M INIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMHU. 1
162. | llepneHAUKYIIPHOCTH ABYX TJIOCKOCTEH. 1
163. | 'eomerpuueckue npeodpa3oBaHusl IPOCTPAHCTBA. 1
164. | I[IpumeHeHue ABUKEHUN IPU PEIICHUH 3a]1au. 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
165. | IlpakTnuyeckas padora Ne 76: 1
Pemenue 3a1a4 Ha EPHIEHIUKYISIPHOCTD TPSIMOU U TUIOCKOCTH.
166. | [IpakTuyeckas padora Ne 77: 1
Pemnenue 3a1a4 Ha TEOpEMyY O TPEX MEPIECHINKYIISIPaX.
167. | IIpakTuyeckas padora Ne 78: 1
Pemenne 3amau Ha TpPHU3HAKKM W CBOMCTBAa TEPIECHIUKYJISPHBIX
IJIOCKOCTEM.
Pa3nen 10. KoopauHatel 1 BeKTOPBI 9
Tema 10.1 Coaep:xaHue yueOHOro MaTepuaJia 9 OK.01, OK.02,
Koopaunarer | Bektopsl u kKoopamHaThl B TpocTpaHcTBe. CymMMma BEKTOPOB, YMHO)KEHHE OK.03, OK.04, OK.05
BEKTOPHI B BEKTOpa Ha YHUCIIO, Yol MEXy BekTopamu. KosnHeapHble M KOMITJIaHApHbIE
NPOCTPAHCTBE BeKTOphl. CKaJsipHOE TPOM3BEICHHUE BEKTOPOB. Teopema O pas3lioKEHUH
BEKTOpa MO TPEM HEKOMILJIaHApHBIM BekTopaM. CKallsipHOE MNpOM3BE/IEHHUE
BEKTOpOB B KoopauHaTax. dopmyna Juis BBIUMCIEHHUS PACCTOSIHUA MEXITY
TOYKaMH B TIPOCTpaHCTBE. BekTtopHoe mpomsBenenue. Marpuma 2X2, 3X3,
OIpeJINIUTENIb MAaTPHUIIbl, FEOMETPUUECKUIN CMBICIT ONIPEIEIUTES.
168. | BekTop, MOAyJb BEKTOpA, PABEHCTBO U CII0)KEHHE BEKTOPOB. 1
169. | Kommianaphsie BEKTODBI, IIPABUIIO TPEYroJbHUKa u 1
napajjesenunesa.
170. | Paznmo)keHne BEKTOpaA MO HAMIPABICHUSIM. 1
171. | CxansipHOE TPOU3BENECHNE BEKTOPOB, YIOJ MEKIY JBYMsI BEKTOPaMHU. 1
172. | JlexapToBa cuctemMa KOOpAMHAT B TPOCTPAHCTBE. 1
173. | Mcnonp30BaHNE KOOPAMHAT U BEKTOPOB MPU PELIEHUH 3a/1a4. 1
174. | llpakTuyeckas padora Ne79: 1
JIeficTBHS ¢ BEKTOpaMH.
175. | IpakTuyeckas pagora Ne 80: 1

Hcnons3oBanne KOOpAWHAT MpH pCIICHUHA 3a/1a4.
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX
3aHATHI

O0beMm, ak. 4. /
B TOM YHCJIe
B (hopMe npaKkTHYECKOH
MOArOTOBKH,
aK. 4.

Koapl komMnereHumii,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3JIEMEHT
NPOrpamMMBbl

176. | IlpakTnyeckas padora Ne 81:
Hcnonp30BaHne BEKTOPOB MPH PEIICHUH 33]1a4.

1

Pazgen 11. MHOrorpaHHMKM U TeJia BpaleHust

28

Tema 11.1
MHOTrOrpaHHUK
H U TeJia
BpalllecHUs

Coaep:xaHue y4eOHOro MaTepuaJia

[loHATHE MHOTOTpaHHHUKA.,eTO 3JEMEHTHl. BBINyKIIbIE W HEBBINYKIIbIE
MHororpaHHuku. lIpusma, ee anemeHtsl. [IpsAmas M HakiIOHHas npu3Ma.
IIpaBunbHas npusma. [lapamnenenunen. CpoiicTBa  NPSMOYTOJIBHOTO
napayuienenunena. Ky6. IMupamuna, ee snementsl. IlpaBunpHas nupamuna.
IIpsimass  nupamupa.  Ceuenume  MHororpaHHuka.  Cummerpus B
MHOrorpanHukax. CUMMETpus B IpUpOJIE, apXUTEKTYpe, TEXHUKE, ObITy. Tena
BpallleHUs: LUIUHAP, KOHYC, cdepa u map. OCHOBHBIE CBOICTBAa MPSMOTO
KpPYrOBOTO NWJIMHApA, NPSAMOrO KpPYroBOro KoHyca. I3o0paxkeHue Ten
BpallleHus Ha miockocTu. IlpencraBieHne o0 yceueHHOM KOHYCE, CEUeHHs
KOHYyca (IapauleIbHOEe OCHOBAHUIO U MPOXOJIAINEe Yepe3 BEPIINHY), CeUCHHS
WIMHApa (MapayielbHO W HEepHeHIUKYISIPHO OCH), CEYeHMs UIapa.
PazBepTka nunuHapa u konyca. [Ipocreiinme KOMOWHAIMM MHOTOTPAaHHUKOB
U TeJ BpallleHUs] Mexay co0oil. Beiuucienue 31eMeHTOB MPOCTPAHCTBEHHBIX
¢uryp (pebpa, auaronanu, yriasl). [lmomans MOBEPXHOCTH MPaBUIBHON
NUpaMUbl U NpsAMON npu3Mbl. [1011aas MOBEPXHOCTH MPSAMOTO KPYrOBOTO
LWIMH]IpA, IPSIMOTro KpyroBoro konyca u mapa. Ilonsitue o6 o6beme. O0bemM
NUpPaMUIbl U KOHYCa, TpU3MbI M munHApa. O0beM mmapa.

28

177. | IloHsiTHE MHOTOTPAHHUKA, MHOTOTPaHHBIE YTJIBL.

178. | Beimykiible MHOTOrpaHHUKH, TeOpema Dilniepa.

179. | Ilpusma, ee BUJBI.

180. | [Mapamrenenumnen, KyoO.

181. | Ilupamuna, ee BUIBbI.

182. | CummMeTpusi B MHOTOTpaHHHKAX.

183. | CeueHunst MHOTOTPaHHUKOB

A I
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH crnocod0cTByer
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpaMMbl
184. | IloctpoeHue ceueHnii B MHOTOIpaHHUKAX. 1
185. | [unwmHzap, ero AIEMEHTHI. 1
186. | Konyc, €ro 3jieMeHTHI. 1
187. | Ceuenusi B UMIMHIPE U KOHYCE. 1
188. | [llap u cthepa, ux ceueHusl. 1
189. | KacarenbHble npsMble U TIIOCKOCTH. 1
190. | Boucanusle u onucanHble chepsl. 1
191. | Ilnomaan moBepXHOCTE! MHOTOTPAHHUKOB. 1
192. | Ilnomaau moBepXHOCTEH Te BPAIICHHS. 1
193. | O6beMbl MHOTOTPAHHUKOB U TeIl BpallleHusl. 1
194. | [lonobue B mpoCTpaHCTBE. 1
195. | OTHoleHNEe 0OBEMOB U IJIONIAJIEH MOBEPXHOCTEN MOAOOHBIX Uryp. 1
196. | ITnomaau 1 00beMbl KOMOMHUPOBAHHBIX T€OMETPUYECKUX TEJ 1
197. | IpakTHyeckas padora Ne 82: 1
ITocTpoeHue ceueHnii B MHOTOIpaHHUKAX.
198. | IpakTHyeckas padora Ne 83: 1
Pemenue 3a/1a4 Ha HaAXO0XJIEHUE JIEMEHTOB MHOTOI'PaHHHUKOB.
199. | lIpakTuyeckas padora Ne 84: 1
N300paskeHust KpYTJIbIX Tell M UX CeYEeHUH.
200. | pakTuyeckas pagora Ne 85: 1
Penrenue 3a/1a4 Ha HAXOXKAEHUE 2JIEMEHTOB TEJI BPALIICHHUS.
201. | IpakTuyeckas pagora Ne 86: 1
Brruncnenue niomaaei 1 00b€eMOB MHOTOIPaHHUKOB.
202. | pakTuyeckas pagora Ne 87: 1
Brruncnenne miomnaneir 1 00beMOB TeJl BpaIeHUsI.
203. | pakTuyeckas pagora Ne 88: 1
KonrpoJubnas padora Ne 10
IIpojeccnoHaIbLHO-0PHEHTHPOBAHHOE COAEPKAHUE 1
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB U TeM 3aHATHI B (popMe NMPaKTHYECKOM crnocod0cTByer
NOAr0TOBKH, 3J1eMEeHT
aK. 4. NPOrpaMMbl
204. | IlpakTuuyeckas padora Ne 89: 1
Onpenenenue mwionaayM NoMeneHus, 00bemMa ToBapa
Pasznen 12. Muo:xkecrBa. Teopuu rpadon 5 OK.01, OK.02,
Tema 12.1. Coaeprxanue yueOHOTro MaTepuaJa: 3 OK.03, OK.04, OK.05
MHuo:xecTBa. [Tonstue muoxectBa. [lonMHuokecTBO. Oniepalii ¢ MHOKECTBAMHU.
205. | Iloustie mHOXKecTBa. IloAMHOXKECTBO. 1
206. | Omeparnuu ¢ MHO)KECTBAMHU. 1
207. | IlpakTuyeckasi pa6ora Ne 90 1
BrinonHenue onepanuii ¢ MHOKECTBAMHU
Tema 12.2 Conep:xanue yueOHOro Marepuasa: 2 OK.01, OK.02,
D1eMeHThI [Monsrue rpada. Csa3HOM rpad, nepeBo, UK rpad Ha IIIOCKOCTH. OK.03, OK.04, OK.05
Teopuu rpagos | [Ipumenenue rpadoB K perIeHuIo 3a1ad.
208. | Css3Holt rpad, aepeBo, HMKI rpad Ha IIOCKOCTH. 1
209. | lIpakTnyeckas padora Ne 91 1
ITpumeHeHnue rpadoB K peLISHUIO 3ajay.
Paznen 13. Di1ieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BePOSITHOCTEH 31
Tema 13.1 Coaeprxanue y4eOHOro MaTepuaa 16 OK.01, OK.02,
DJIeMeHTbI Pemenne 3amau Ha TabnuuHOe W rpaduueckoe MpeICTaBICHHE JIaHHBIX. OK.03, OK.04,
KomMOuHaTopuk | Mcnonb3oBaHME CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HAOOPOB: CpEIHUX, OK.05;
U TEOpHH HauOOJbIIEr0 UM HAUMEHBILIEro 3HAYEHHUs, pa3Maxa, aucnepcuu. PemieHue [1IK.2.6,
BepOATHOCTEH 3aJjauy Ha OIpeJIeJIeHUEe YacTOThl M BEPOSTHOCTH COOBITMHA. Bprumcnenue IIK.5.2,I1K.5.4

BGpOﬂTHOCTeﬁ B OIbITax C PaBHOBO3MOXHBIMHU JJICMCHTAPHBIMU HCXOJaMH.
Pemenne 3amady ¢ npuUMEeHEHHEM KOMOWHATOpWKH. PerieHue 3amad Ha
BBIUHCJICHHE BEPOSITHOCTEH HE3aBUCUMBIX COOBITHH, MPUMEHEHHE (HOPMYIIbI
CJIOKEHUS BepOsATHOCTEH. Perenue 3a1a4u ¢ npuMeHEeHUEM JuarpaMm Jiiepa,
nepeBa BeposiTHOCTeH, (opmynbl  bepHymm. YcioBHas BEpOSTHOCTD.
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/iesioB M TeM 3aHATHH] B (hopMe MpaKTHYECKOH CInocoocTBYeT
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpaMMbl
[IpaBuiio yMHOKEeHUSI BepOATHOCTE. DopMyria MOJTHON BEPOSTHOCTH.
210. | OcHOBHBIE NOHTHSI KOMOMHATOPUKHU. 1
211. | 3ajayum HaA MOJICYET YKCIIa pa3MELEHUN, IEPECTaHOBOK, COYETAaHUN. 1
212. | ®opmyna bmrOMa HproToHA. 1
213. | Tpeyronpuuk Ilackas, ero cBoicTBa. 1
214, | CoObITHE, BEPOSTHOCTH COOBITHSI. 1
215. | YcnoBHas BEpOATHOCTb. 1
216. | Ciio’)keHHE U YMHOKEHUE BEPOSTHOCTEH. 1
217. | 3aBUCHMBIE U HE3ABUCUMBIE COOBITHSI. 1
218. | CiyuaiiHble COOBITHS 1
219. | dopmyna nosHOM BeposTHOCTH, hopmyia baiieca. 1
220. | CnocoObl BBIYUCIIEHUS BEPOSITHOCTEH HE3aBUCUMBIX COOBITMM U B 1
OTBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU HCXOJAMH.
221. | IlpakTuyeckasi padora Ne 92: 1
Pemenne 3amau Ha MOjACYET yuMCla pa3MEIIEHHUH, MEepecTaHOBOK U
COYETaHHM.
222. | IlpakTHyeckas padora Ne 93: 1
Pemenue 3amay Ha 6uHoM HeroToHA.
223. | IlpakTHyeckas padora Ne 94: 1
Penrenue 3a1a4 Ha BRIYHCIICHNUE BEPOSITHOCTH CITYYAtHOTO COOBITHSI.
224 | IlpakTHyeckas padora Ne 95: 1
Bbruucienne  BEpOSTHOCTE B ONBITaX C  PaBHOBO3MOYKHBIMHU
HJIEMEHTAPHBIMH UCXOIaMHU.
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE 1
225. | IlpakTuueckasi padora Ne 96: 1
Pemenune 3amau Ha BEPOATHOCTh HE MOCTYIUIEHUS JAHHOTO TOBapa B
MarasuH
Tema 13.2 Coaeprxanue yueOHOro MaTepuaia 15 OK.01, OK.02,
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Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX
3aHATHI

O0beMm, ak. 4. /
B TOM 4HcCJIe
B (popMe npakTHYECKOH
MOAT0TOBKH,
aK. 4.

Koapl komMnereHumii,
(popmupoBanuio
KOTOPBIX
crnocod0cTByer
3JIEMEHT
NPOrpamMMBbl

DJ1IeMeHTEI
CTATHCTHKHU

JluckpeTHble cllydaiiHble BEJIMYMHBI M pacnpenenenus. HesaBucumbie
ClIy4alHble  BeJM4YMHBL.  Pacnpenenenue CyMMbl W IIPOHU3BEICHUSA
HE3aBUCHUMBIX CIIy4allHbIX BEJIWYMH. MaTemMaTuyeckoe OXKHUJIaHUE U
JUCTIEPCHS CIIyYallHOW BEIWYMHBL. MaTeMaTH4ecKoe OXKUJAHUE U TUCIEPCUs
CYMMBI CIIy4yallHbIX  BEJIMYMH. ['eomerpuueckoe  pacrmpenelieHue.
bunoMuanbHOE pacnpeneneHue U ero cBorcrBa. HempepbiBHbIE CilydaiiHbIE
BenuuuHbl.  [loHATHE O  MJIOTHOCTH  BEpPOSATHOCTH.  PaBHOMepHOE
pacupenenenue. IlokazarensHoe pacnpenenenue, ero napamerpsl. Ilonsatue o
HOpPMaJIbHOM pacrpezeneHuu. llapamerpbl HOpPMalbHOIO paclpeacsieHUs.
[Ipumepsl ciaydyallHBIX BEJIMYMH, TOJAYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(morpemrHoCT,  M3MEpeHUi, pocT uenoBeka). HepaBencTBo YeObimeBa.
Teopema bepuynnu. 3akoH O0JbIINX YKCeN. BEIOOpOUHBIA METOI U3MEPEHUS
BeposiTHOCTEH. Poib 3ak0HA OONBIIMX YMCeN B HayKe, IPUPOJAE U OOIIECTBe.
KoBapuanuss nByx ciydaiiHbix BenuuuH. IloHstue o kosdduuuente
koppessiiuu.  CoBMECTHbIE HAONMIOJIEHUST JBYX CIy4YalHBIX  BETHYUH.
Br160pouHbIi KOA)UIIMEHT KOPPEISIUH.

226. | luckpeTHas ciaydaiiHasi BEIMYMHA, 3aKOH €€ pacIpeICIeHHUs.

-

227. | YucnoBble XapaKTEPUCTUKU JTUCKPETHON CIyyailHOW BEJIMYMHBI, 3aKOH
OOJIBIINX YHCEIL.

[EEN

228. | MaTemaTtnueckoe 0XKHJIaHUEe U AUCTIEPCHs] CITydallHOW BETMYHUHBI

229. | bunapHas ciydaiiHas BeJIM4YMHA, pacupeneiacHre bepnymm.

230. | buHOMUanbHOE pacHpeielIeHUE U €r0 CBONCTBA.

231. | HempepbiBHBIE CITydaliHbIC BEJIMYUHBI.

232. | IInoTHOCTB BEPOSITHOCTH, (PYHKITUS paclpeieICHHUs.

233. | KoBapuanus n1ByX CIy9aifHBIX BEJTHMYHH.

234. | IlonsTre 0 KOApPHUIMEHTEe KOPPENISLIUH.

235. | HepaBenctro YeOnImena

IIpodeccnoHabHO OPUEHTHPOBAHHOE COJlEPKAHNE

I N N N N ] L L

OK.03, OK.04,
OK.05;
I1K.2.6,
I1K.5.2,I1K.5.4
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Koapl komMnereHumii,

Oo0bem, ak. 4./ ¢popmupoBanuro
HaumenoBanue Conep:kanue y4eOHOIro MaTepuaia, NPAKTUYECKUX U J1a00PaTOPHBIX B TOM 4YHUCJIe KOTOPbIX
pa3/1eJioB U TeM 3aHATHI B (hopMe MpaKTHYECKOH CInocoocTBYeT
MOJATOTOBKH, 3JIeMEeHT
aK. 4. NPOrpamMMbl
236. Hcnosb30BaHue CTATHCTHYECKUX METO/I0B B yIIPpaBJIeHUH 1
TOProBJei
237. | IpakTnuyeckas padora Ne 97: 1
[TpoBeneHNE OIEHKY BHIMOJTHCHHSI KOHTPAKTA 110 ACCOPTUMEHTY
238. | IlpakTuyeckas padora Ne 98: 1
Bbruucnenne Koim4ecTBa MPOAYKIWH, KOTOpas OyneT mpojaHa B
OIIpEICIEHHBIN JIEHb
239. | IIpakTuyeckas padora Ne 99: 1
KonTposabsnas pabora Ne.11
240. | IpakTnyeckas padora Ne 100: 1
KonTpoJsbnas padora Nell
BueaynnTopHas caMocTosiTe1bHAsA padoTa: 16
KoncyabTanumn 4
JK3aMeH 4
Bcero: 264
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3. YCJIOBUSA PEAJIM3AIIMU JUCTIAITJIMHBI

3.1. MaTtepuajbHO-TeXHHYECKOE oDecreyeHHUe
Kabunet(p1) M6 ocHameHHBIN(€) B cOOTBETCTBUU ¢ Tiprioxenuem 3 OITOIT-IT:

- IEPCOHATBHBINA KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;
- MYJIbTUMEIUUHBIN TPOEKTOP;
- MDY.

3.2. YueOHO-MeTOANYECKOE o0ecmeyeHue

- KOMIUJIEKT BUJE0 — YPOKOB;
- IPEe3eHTaLIH;

- paznu

YHBIE BUbI OIIEHOYHBIX CPEACTB ( KAPTOUYKH, TECTHI)

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;
- Ha0Op reOMETPUUECKHUX TEIl.

3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U3IaHUSA

1. Mepznaxk A.T., J.A. Homuposckuii, B.M.IloxsikoB Matematuka. AnreOpa ¥ Hadyana.
MaTemaTtuueckoro ananusa 10 kiacc, yuyeOHUK., YTiIyOneHHbl ypoBeHb. - M: "Benrana-
I'pad" 2020;

2. Mep3naxk A.l'., 1.A. Homuposckuii, B.M.IlonsikoB Maremaruka. Anrebpa W Havaia.
MareMartnueckoro ananuza 11 kmacc, yueOHUK.. YTiayOneHHbIM ypoBeHb. - M: "Benrana-
I'pad" 2020;

3. Mepznsak A.l., A1.A. Homuposckuii, B.M.IlonsikoB Maremaruka. 'eomerpus 10 xmacc,

y4eOHUK.. YTiIyOneHHbli ypoBeHsb. - M: "Benrana-I'pad" 2020;

4. M

ep3msik A.I'., I.A. Homuposckuii, B.M.IlonsikoB Maremaruka. I'eomerpus 11 knace,

y4eOHUK.. YTiIyOneHHbli ypoBeHsb. - M: "Benrana-I'pad" 2020;

7.
8.

9.
10.

3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKH

bammakor M.M. Maremaruka: y4eOHHMK JUIS CTYIACHTOB YUYPEKACHHH CpPETHETO
npodeccuoHansHOro 0opazoBanus. — M., 2017.

bamvakos M.M. Maremaruka. CO0OpHUK 3a1a4 TPO(PHIBHON HANpaBICHHOCTH: y4eOHOE
nocoOue JUIisl CTYIEHTOB. YUPEXKACHUN CpelHero npodeccuoHanbHOTO 0Opa3oBaHUsA.—
M., 2016;

MopnkoBuu A.I'. Anrebpa u Hayasia MmaremaTuueckoro aHanusza. 10 xmace: B 2 4. Y. 1.
VY4eOHuK /i ydamuxcsi 001eo0pa3oBaTeNbHbIX yupexaeHui (MpoduabHbli YpOBEHbD) /
ITox pen. A.I'. Mopakosuy, I1.B. Cemenos. - M.: Muemo3una, 2020.

Mopakosuy, A.I'. AnreOpa u Hauana matemaruyeckoro ananusa. 11 kmace: B 2 u. Y. 1.
Y4eOHuK /Ui ydammxcsi 0011eo0pa3oBaTebHbIX yUpekaeHul (MpoQHuIbHbINA YPOBEHB) /
A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3una, 2020. - 351 c. — ISBN 978-5-346-
03199-4/ - TekcT : HEMTOCPEACTBEHHBIIH

Mopakosuy, A.I'. AnreOpa u Hauana Mmatemaruyeckoro ananusza. 10 kmace: B 2 u. Y. 2.
3ajauHuK U1 ydamuxcs oOieoopa3zoBaTenbHbIX yupexaeHuil (MpouiIbHbI ypOBEeHb)
/A.T'. Mopakosuy, JI.O. Jlenumiera, JI.W. 3BaBuy [u np.] - M. : Muemo3una, 2020.
Mopaxkosuy, A.I'. AnreOpa u Hadana Maremaruyeckoro aHanusa. 11 kmace: B 2 4. Y. 2.
3aayHuK Ui ydalmxcs 0011eo0pa3oBaTeNIbHbIX yUpexkaeHun (MpoduiabHbINA ypOBEHB) /
A.l". Mopaxkosuy, JI.O. Jlenunmesa, JI.W. 3saBuy [u 1p.],- M. : Maemo3una, 2020.
Bcepoccwuiickue nntepaer-onumnuansl. - URL: https://online-olympiad.ru/

Enmunas xomnekmmss nugpoBbIX oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru /

OTkpeIThIi KOJUTEK. Matematuka. - URL: https://mathematics.ru/

[ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru/
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11. CnpaBounuk o

MaTEMaTHUKE
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s
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HIIKOJIbHUKOB. -

URL:

12. Cpennsis MaTemMaTHueckas nHTepHet mmkoina. - URL: http://www.bymath.net /
13. ®enepanbusbiii mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru /

5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMUSA JUCIIAITJIMHBI

Pe3yabTarnl 00yyeHus

IToxka3aTen 0CBOCHHOCTH
KOMIIeTeHIIN I

MeToabI OLIeHKH

3naem:

- OIIpe/IeNICHUS, TIOHATH,
AKCHOMBI, TEOPEMBI, METOJIbI
JIOKA3aTeJIbCTB;

- IIOHSTHUS: CTCIICHb YKCIIA,
Jorapudm yuca;

- BUJIbI YPABHCHHI U HEPABEHCTB;
- METO/Ibl pelIeHHs YpaBHEHU U
HEPABCHCTB;

- IOHATHS: PYHKIIHS, HETIpepbIBHAS
(GyHKIMS, TPOU3BOIHAS,
nepBooOpasHasi, OrpeacICHHBIN
WHTETPAT,

- (opMyIibl, IpaBUIa BEIYUCICHUS
MIPOU3BOHBIX M TEPBOOOPA3HBIX;
- FEOMETPHUYCCKUH U (HU3UICCKUI
CMBICJT TPOU3BOIHOM;

- CBOMCTBA (PyHKIIHI (
MOHOTOHHOCTb, Y€THOCTb,
OTPaHUYEHHOCTb, IEPUOAUYHOCTD,
HauOOJIbIICEe M HANMEHBIIICE
3HaueHue PyHKINH, TOUKH

KCTPEMMYMa);

- rpaduKH DIIEMEHTaPHBIX
byHKIH;

- IOHATHUS

cpenHee apudmernyeckoe,
MeauaHa, HauOoJIbIIIEE Hu
HaVMEHBIIICe 3HAYCHUsS, pa3Max,
JUCTICPCHS, CTaHIapTHOE

OTKJIOHEHHE YHUCIIOBOrO Habopa;
CIIy4alHBI ONBIT W CIy4alHOE

coObITHE, BEPOSITHOCTD
CIIy4aifHOro coObITHS, (HOPMYIIBI
CIIOKEHUS u YMHOXEHUS
BEPOSITHOCTEM;

- OCHOBHBIE HOHSTHSA
CTEpEOMETPUH;

- OIpelesreHue W CBOMCTBa
JBYTPaAHHOT'O yria,
CKPEIIMBAIOIINXCS IPSIMBIX,

- Y3HAeT U OIIpeeIsieT IOHATHU,
ONpEeIEICHUS;

-popmynupyer npasuia,
3aKOHOMEPHOCTHU, TEOPEMBI;
-pacKpbIBAET COAECPIKAHNE
MeToAa, MPOLEAYPHI, ITPOIIeCcCa;
-CTPOUT AITOPUTM BBIITOJTHEHUS
TOW WM MHOW ONEparuu.

- DKCIIEPTHOE
HaAOJIFO[[eH1E
BBITIOJTHEHUS padoT y
JTOCKH;

- TECTUPOBAHUE;

- YCTHBIH OTBET;

- MaTEMATUYECKHUI
JTUKTaHT.
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NapaJuIeIbHOCTD u
NEPHEHAUKYJIAPHOCTE IPSAMBIX U
IUIOCKOCTEH, yroia MEXIY
IPSAMBIMH, YrOJl MEXAy NpSAMOU U
IUIOCKOCTBIO, yroia MEXIY
IUIOCKOCTSIMH,  PacCTOSIHUE  OT
TOYKHM 1O IUIOCKOCTH, PAacCTOSHHE
MEXIYy IpsMBIMH, pacCTOsIHUE
MEXY INIOCKOCTSMY;

- OIpPEACIICHUs] MHOTOIPaHHUKOB U

Tel BpALIEHUS U nux
CBOICTBa(MHOTOIpaHHUKA, KyO,
napaiesienune], pu3Ma,

nupamuza, GUrypa u noBepxXHOCTb
BpAIICHUs, WINHIP, KOHYC, IIap,
cepa, CeUeHUs burypsr
BpaIlCHHUS, TUIOCKOCTB,
Kacaromasicsi cepsl, IWIMHIPA,
KOHyCa, IUIOHIab MOBEPXHOCTH
NUpaMuzbl, TPHU3MBI,  KOHYcCa,
UUWIUHApPA,  IUIoWans  cdepsl,
o0beM Ky0a, TPSIMOYTOJBHOTO

napaienenumesa, MTUPAMH/IBI,
NpU3MbI,  LWIMHIpPA,  KOHYCa,
mapa);

- ONpeneNeHus JUIMHBI,  YIUIa,
IUIoaan, O0O0BbeMa,  IUIOLIAIHN

MMOBEPXHOCTH;
- bopmyIsl BBIYMCJICHHS
IJIOIIAIeH u 00BbEMOB
MHOTOTPAaHHUKOB U TEJ BPAICHNUS,
- MTOHSTHS: MPSIMOYTOJIbHAS
CHUCTEMa KOOpIWHAT, KOOPJAMHATHI
TOYKH, BEKTOP, KOOPJIMHATHI
BEKTOpa, CKQJISIPHOE
MIPOU3BEJICHUE, yron MEXIY

BEKTOpaMH, CyYMMa  BEKTOpOB,
IIPOU3BEIEHNE BEKTOPA HA YHCIIO;

- (hopMyJIBI KOOPIMHATHI CEPEUHBI
OTpE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKaMU;

- IpPUMEPBI MATEMATUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM
MaTEMaTU4YECKON HAyKU

YMmeer:
BJIaJIETh METOJAaMHM JIOKa3aTeIbCTB,
aNTOpUTMaMHU  PEIICHHUS  3aj1ad;

yYMEHHE (dbopmynrpoBaTh
olpeieNeHus, aKCHOMBI u
TEOPEMBI, OPUMEHSTh ux,
IIPOBOAUTH JT0Ka3aTeJIbHbIE

pacCy’xkICHUs B XOA€ PCHICHUA

- BJIaJIEeT MeTOoJlaMu
J0Ka3aTeNbCTB,  AJITOPUTMaMHU
peuieHus 3aaad; QopMyIHpyeT

OIIPCACIICHU, AKCHOMBbI u
TCOPEMBEI, IMPHUMCHSCT ux,
IIpoOBOAUT A0Ka3aTCJIbHBIC

paccyXJIeHus B XOJE PEIICHUs
3anady,

-3KCTIEPTHOE
HaOI0IcHUE
BBITIOJTHEHUS PabOT y
JIOCKH;

- OKCIIEPTHOE
HaOIoIcHUE
BBITTOJTHEHUS
MPAKTUYECKHUX padoT;




32

3ajady;

- YMETh ONEPUPOBATH MOHATHIMHU:
CTENeHb YUCIIa, JIorapudM duca;
-YMEHHUE BBIMOJIHATH BBIYUCIICHUE
3HaYeHU W 1peobpazoBaHUs
BBIDAKEHUM CO  CTENEHAMH U
norapudpmMamu,  MpeoOpa3oBaHUS
JIPOOHO-PAIMOHATBHBIX
BBIPAXKEHUI;

- YMETh ONEPUPOBATH MOHATUSIMHU:
palyoHaibHble, HUppallOHAIIbHEIE,
noKa3aTeJbHbIE, CTETICHHbIE,
norapudmuueckue,
TPUTOHOMETPUYCCKHUE YPABHCHUS U
HEPABEHCTBA, X CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSIMHU:

byHKIMS, HEeTpepbIiBHAS (QYHKIUS,

MPOU3BOIHAS, nepBooOpazHasi,
OTIpeNIeJICHHBI MHTETpajl; YMEHHE
HaXOJIUTh IPOU3BO/IHBIC
3JIEMEHTApPHBIX GyHKIUH,
UCTIONB3YS CIIpaBOYHBIC
MaTepHabl;

- HCCIIeNOoBaTh B  IMPOCTEHIINX
ciIydasx ¢byHKIMN Ha
MOHOTOHHOCTb, HaXOJIUTh

HauOoJibllli€ W  HAUMEHBIINE
3HaueHus:  (QYHKUUH;  CTPOUTH

rpaduku MHOT'OYJIEHOB c
UCIIOJIb30BaHUEM armapara
MaTeMaTHIECKOTO aHAIN3a;

IPUMEHATh  [POU3BOJHYIO  IIpU
pelieHny 3ajad  Ha JBUIKECHMUE;
pelaTh IIPAKTHKO-
OpUEHTUPOBAaHHBIE  33/Ja4yd  Ha
HauOoJpIIME M  HaMMEHbIINE
3Hau€HUs, Ha HAXOXIEHHUE IyTH,
CKOPOCTH W YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATHIMHU:

panoHaIbHast byHKLHSA,
IIOKa3aTesbHas GyHKIMS,
CTETICHHAs byHKIHSA,
norapudmuueckas byHKIMS,

TPUTrOHOMETpUYECKHe  (PyHKIHH,
oOpatHble  (QyHKUMH;  yMEHHUE
CTpOUTh  TIpauKu  H3yYEHHBIX
GbyHKIMHI, HUCMONb30BaTh rpaduku
IpU  M3YYEHUU IMPOLECCOB U
3aBUCUMOCTEH, TpU  pELICHUU
3ajad = M3 JAPYrUX  y4eOHBIX
MPEIMETOB M 3a7ady U3 pealbHOU
KHU3HHM; BbIpaXarb (opMmyramu

- omnepupyer  MOHATHIMHU:
CTeTIeHb  4YMCIa,  Jorapupm
4HCIa;

- BBINOJHSET BBIYUCIICHHE
3HaUYEHUH U TNpeoOpa3oBaHUs
BBIDAXKCHUM CO CTEHNEHAMU U
norapudmamu, mpeoOpazoBaHUs

JTPpOOHO-pallMOHATBHBIX
BBIPAYKECHHUI;

- orepupyer MOHSTHSIMHU:
paloHabHbIE,
UppalroHalIbHbIE,
MOKa3aTebHbIE, CTEIICHHBIE,
JorapupMHUECKue,
TPUTOHOMETPHUUECKUE

YpaBHCHHA W HCPABCHCTBA, UX
CHUCTCMBI,

- OIEPUPYET MOHATHUSIMMU:
byHKIHA, HenpepbIBHAS
¢byHKIHS, IIPOU3BOIHAS,

nepBooOpasHasi, OnpeaeICHHBIN
UHTETpa,

- HaxoauT IMPONU3BOAHBIC
3JIEMEHTapHBIX GbyHKLUH,
UCIOJIB3Ys CIIPaBOYHBIC
MaTepUabl;

- HuccienyeT B IPOCTEMIINX
CIIy4asx byHKIUN Ha
MOHOTOHHOCTbD, HaxoauThb

HauOoyplIME W HauMEHbIINE
3HaueHus QyHKIUI;

- CTPOMT TpapUKH MHOTOUWIEHOB
C HCHOIb30BAaHMEM ammapara
MaTEMaTHYECKOT0 aHaIN3a;

- TIPUMEHSET MPOU3BOJIHYIO MpHU
pELIECHNH 3a/1a4 Ha JBU)KECHHUE;

- peaer MPaKTUKO-
OpUEHTHUPOBAaHHBIE 3a7auyd Ha
HauOOJbIINE W HAaWMEHBIINE
3HAUEHUs, HA HAXOXKJECHUE ITyTH,
CKOPOCTH U YCKOPEHUS;

- ONEepUpyeT  HOHATHIMMU:

panuoHanbHas byHKIMS,
IIOKa3aTeabHas GbyHKIHSA,
CTENEHHas byHKIMS,

norapupmMuyecKas byHKIHA,
TPUTOHOMETpHUYECKHE (YHKIINH,
oOpaTHbIe PYHKLNY;

- CTpOUT TpadUKu H3YIEHHBIX
¢byHKUIUH, UCIOJb30BATh
rpaduxu pu N3y4EHUU
MPOLECCOB M 3aBHUCUMOCTEM,

- TECTUPOBAHUE;

- YCTHBII OTBET;

- pabora o
KapTOYKaM;

- MaTeMaTU4eCKUI
JTUKTaHT;

- caMOCTOATEeIbHAs
paborta;

- KOHTPOJIbHBIE
paboTsr;

- 9K3aMeH.
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3aBUCHMOCTH MEX/y BETMUNHAMHU;
- YMETh pelaTh TEKCTOBbIE 3a7auu
pa3HBIX THUNOB (B TOM YHCIE Ha
OPOLEHTHI, MOMM ¥ YacTH, Ha
IBIDKCHHE, paldOTy, CTOMMOCTb
TOBapoOB M YCIYT, HAJOTH, 3a7a4d
U3 00IacTH yNpaBlCHUS JTHYHBIMH
U ceMeitHbIMU (prHAHCAMN);
-COCTaBIISITh BBIPaKCHNS,
yYpaBHEHHsI, HEpaBEHCTBA M UX
CHCTEeMbl IO YCJIOBHUIO 3ajJaud,
UCCIIE0BaTh HOJTy4eHHOE
perieHue u OLICHUBATb
IPaBAONOA00HOCTb PE3YJILTATOB;

- YMETh OIEpUPOBATH MOHATHSIMU:

cpenHee apudmernyeckoe,
MeIraHa, HanOoJIbIIIee u
HaMMEHBIIICE 3HAYCHHUSA, pas3Max,
JUCTICPCHS, CTaH/IapTHOE
OTKJIOHCHHE YKCIIOBOTO HAbOPa;

- YMCHUC HU3BJICKATD,

UHTEPIPETUPOBATh HHGOPMAIHIO,
IPEJICTaBICHHYI0 B TaOiuIax, Ha

JuarpaMmax, rpadukax,
OTpaXXarollyl0 CBOWCTBA pEaJIbHBIX
MIPOLIECCOB u SIBJICHUI;

NPEACTABISATh  MHGOPMALIMIO €
MOMOIIbI0 TAONHIl W JUArpaMM;

HCCIIE0BATh CTaTUCTUYECKHE
JaHHBIE, B TOM  4HCIE C
IIPUMEHEHHUEM rpaduyecKux

METO/IOB U DJICKTPOHHBIX CPEJICTB;
- YMETb ONEPUPOBATH MOHATHUAMMU:
CIy4alHBI OIBIT W CIy4alHOE

coObITHE, BEPOSITHOCTh
CIIyyalfHOTO  COOBITHSI;  YMEHHE
BBIYUCIISITh BEPOSITHOCTD C
UCIIOJIb30BaHUEM rpapuuecKux
METO/IOB;

- MPUMEHATH (HOPMYIIBI CIOKEHUS
U YMHOXEHHUSI  BEpOSATHOCTEH,

KOMOUHATOpHBIE (baxTh u
(bOpMYITBI IPH pEeIICHUH 33/1a4;
- OLIEHUBATh BEPOSITHOCTU

peaIbHbIX COOBITUH; 3HAKOMCTBO
CO CIIy4aliHbIMU BEJIMYNHAMU;

- yYMEHHE NPHUBOAUTH IPUMEPHI
OPOSIBIIEHUST  3aKOHA  OOJBIIUX
qucen B MIPUPOIHBIX 51
OOIIeCTBEHHBIX SIBJICHUSX;

- YMEThb ONEPUPOBATH MOHATHUAMMU:
TOYKa, npsiMas, IIJIOCKOCTb,

IpU PELICHUU 3a7ad U3 JAPYIHx
y4eOHBIX TPEAMETOB U 33134 U3
peabHOM JKU3HU;

- BBIPAXKAET bopmynamu
3aBUCUMOCTH MEXTy
BEIIMYMHAMU;

- pemiaeT  TEKCTOBBbIE 3aJa4yM
pa3HbIX THIIOB (B TOM YHUCIIE Ha
IIPOLEHTHI, JIOJM W 4YacTd, Ha
IBUXKEHHE, pabdoOTy, CTOUMOCTb
TOBApOB M  YCIyI, HAaJOIH,
3agaun U3 00JIaCTH yIpaBJICHUS

JTMYHBIMH u CeMEHHBIMU
¢buHanCcamMm);
-COCTaBIISICT BBIPAKCHUS,

YpaBHCHHA, HCPABCHCTBA M HUX
CUCTCMBbI IIO YCJIOBHUIO 3a/a4H,

UCCIeIyeT HIOJTy4eHHOE
peicHuC n OLCHHUBACT
PaBA0NOA00HOCTh
pE3yJbTaTOB;

- omepupyer  MOHATHSIMH:
cpenHee apudmernueckoe,
MeIHaHa, HanOoIbIIIee "
HAaMMEHBIIICE 3HAYCHHS, pa3Max,
JMCTICPCHS, CTaHIapTHOE

OTKJIOHEHHE YUCIIOBOTO HabOpa;
- U3BJIEKACT, HWHTEPIPETUPYET
nH(POPMAIIHIO, TTPEICTABICHHYIO
B Tabimuuax, Ha JAMarpammax,
rpadukax, OTPaXKaroILyIO
CBOWCTBA peaJIbHBIX MPOILIECCOB
U SIBJICHUI;

- IPEJCTaBIsAeT NHPOPMALIHIO C
TTOMOIIIBIO TAOJIUII U TUATPAMM;
-HhcCleayeT CTaTUCTHUYECKHUE
JaHHbIE, B TOM YHCJIE C

MPUMEHEHHEM rpadu4IecKux
MCTOO0B u OJICKTPOHHBIX
CPEICTB;

- omnepupyer  MOHITHIMHU:
CIIyYalHBIM OIBIT U CIydalHOE
coObITHE, BEPOSITHOCTh
CIly4yaitHOro COOBITHS;

- BBIUHCISET BEPOATHOCTh C
UCIOJIb30BaHUEM TpaduyecKux
METOJIOB;

- MpUMEHSET bopmybl
CIIOKEHUS u YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOpPHBIE
daktel U Qopmynsl  TpH
pelIeHUH 3a]1a4;
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MPOCTPAHCTBO, JBYTPaHHBIA yrod,

CKPELIUBAIOIINECS MpsIMBIE,
NapajuieIbHOCTh u
MEPIECHANKYISIPHOCTh NPSIMBIX U
IIJIOCKOCTEM, yroma MEXITY
MPSAMBIMH, YTOJI MEXAY NPSIMOU U
IIJIOCKOCTBIO, yrona MEXIY

IUIOCKOCTSIMH, ~ PacCTOSIHME  OT
TOYKH IO TUIOCKOCTH, PacCTOSHUE
MEXIYy HpsIMBIMH, pacCTOSHUE
MEXIYy IUIOCKOCTSIMH;  yMEHHE
MCII0JIb30BaTh IIPU PELLIEHUU 3a7a4
U3y4eHHble (aKTBl U TEOPEMbI
IUIAHUMETPUH; - YMEHHE
OLICHUBAaTh  pa3Mepbl  OOBEKTOB
OKpY’KaloIllero Mupa;

- YMETh ONEPUPOBATH MOHATHIMHU:

MHOTOTPaHHHK, cedyeHue
MHOTOT'paHHHKA, KyO,
napajiesenumne, npu3sMa,

nupamuaa, Gurypa u moBepxXHOCTh
BpAIICHUs, IWINHIP, KOHYC, IIap,
cdepa, CEYEHHUs burypsl
BpaIllCHUS, TUIOCKOCTB,
Kacaromasicsi ceprl, IWIMHIPA,
KOHYyCa, IUIONIaJb ITOBEPXHOCTH
nmupamMuabl, IIPU3MEI, KOHYCa,
IWIMHApA,  omans  chepsl,
o0beM Ky0a, MPsIMOYTOJIHHOTO
napaJuiesenuresa, HpaMHU/IbI,
[IPU3MBI, UINHIpPA, KOHYCa, 111apa;
- YMEHHE n300paxkaThb
MHOTI'OTpaHHUKH W TTIOBEPXHOCTU
BpAIIEHUs, UX CEYEHHs OT PYKH, C
IIOMOIIIBIO YCPTECIKHBIX
UHCTPYMEHTOB W  DIJIEKTPOHHBIX
CPE/ICTB; yMEHHE paclo3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE;

- YMEHHne pacro3HaBaTh
NpaBWIBHBIE MHOTOTPAaHHUKH;

- YMETb ONEPUPOBATH MOHATUAMMU:

JBUKCHHE B MPOCTPAHCTBE,
1o/100HbIE durypst B
MIPOCTPAHCTBE; WCIIOJIb30BaTh
OTHOILIEHUE IIomageu
MOBEPXHOCTEN u 00BEMOB

NOJNOOHBIX (UTyp TpU pelIeHun
3aja4;

- yYMETh BBIYHCIISITh
reoMeTpHUYECKue BEJIMYMHBI
(nmuHA, yroj, IUIOMAab, OOBEM,
TUIOINAb OBEPXHOCTH),

- OLICHHBAET BEPOSTHOCTH
peaJIbHBIX COOBITHIA;
3HAKOMCTBO CO  CIIy4allHBIMH
BEJIUYNHAMU;

- MPUBOIUT MIPUMEPBI
MPOSIBJICHUST 3aKOHAa OOJIBIINX
gucell B NPUPOJIHBIX W
OOI1IECTBEHHBIX SBJICHUSX

- OIepUpOBaThb  IOHATHUSIMH:
TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JBYTPaHHBIN
yTroJI, CKPEIIHBAIOIINECS
npsiMble,  MapaUICILHOCTh U
MEPICHAUKYIIIPHOCTD TPSMBIX U
IIJIOCKOCTEH, yroll  MEXIy
MPSIMBIMH, YTOJI MEXAY MPSIMOM
U TUIOCKOCTBIO, YIrOJ MEXIy
IUIOCKOCTSIMH, PAcCTOSTHHE OT

TOYKH 110 IIJIOCKOCTH,
paccTosiHUE MEXIy MPSIMbBIMH,
paccTosiHue MEXTY
IJIOCKOCTSIMU;

- HCIONB3YEeT TPH PEHICHUU
3aJa4  M3y4yeHHble (AaKTbl U
TEOPEMBI IJTAaHUMETPHUH;

- OLICHMBAET pa3Mepbl 0OBEKTOB
OKPY’KaroIIero MUpa;

- ONepUpyeT  MOHATHSIMM:

MHOTOTPaHHUK, CeUueHHUe
MHOT'OTPaHHUKA, KYyO,
napajuieNenuIie], npu3ma,
MUpaMuIa, durypa u
TMOBEPXHOCTH BpaIeHus,

LWIMHAP, KOHYC, Iap, cdepa,
ceueHWst (UTYpHI  BpAIICHUS,
IUIOCKOCTh, Kacatomascs chepsl,
MWINHApPA, KOHYyCa, IIJIONIAIh
MOBEPXHOCTHU MUPaMU/IBL,
NpHU3MBI, KOHYyCa, LWIHHIPA,
mwiomanb cdepsl, 00beM Kyda,
MPSIMOYTOJIBHOTO
napajuiefienunena, MUPaMHIbI,
NpU3MBI, IWJIHHIApA, KOHYCA,
iapa;

- N300paXkaeT MHOTOTPAaHHUKHU U
MOBEPXHOCTA  BpAILEHUS, UX
CeUeHHsI OT PYKH, C ITOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE
pacro3HaBaThb CHMMETPHIO B
MIPOCTPAHCTBE;

- pacmo3HaeT  IpaBUIIbHBIE
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UCIOJIB3YS U3yYeHHBIE POPMYIIBI U
METO/IbI;

- YMETb ONEPUPOBATH MOHATUAMMU:
MPSIMOYTOJIbHAS cucTema
KOOPJIMHAT, KOOPAMHATBHl TOYKH,
BEKTOp, KOOpDJIWHATHI  BEKTOpA,
CKAJIIPHOE IPOM3BENICHUE, YIOJ
MEXIY BEKTOpPaMHU, cymma
BEKTOpPOB, IMPOMU3BEICHHUE BEKTOpa
Ha YHUCJIO; HAXOJUThb C IMOMOIIbIO
U3YYEHHBIX (GOpPMYyT KOOPIUHATHI
CepeIuHbl OTPE3Ka, paccTOsSHUE
MEXIY JBYMS TOUKaMU;

- YMETh BBIOMPATH MOAXOMSIIUN
W3YYEHHBI METOJ [UIsl peuleHUs

3aaa4u, pacrio3HaBaTb
MAaTEMATU4YCCKUC (I)aKTLI u
MaTeMaTH4YCCKHUEC MOICIN B

OPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX,

- yYMEHHME NPUBOJUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITHI
poccuiickon u MHUPOBOU
MaTeMaTHYeCKOW HayKu

- BJIAJIETh METOJIaMuU
JI0Ka3aTesbCTB, aJIrOpUTMaMHU
pelieHus 3ajady; yMEHUe
bopmynupoBaTh olpeJieNeHus,
AKCHOMBI U TEOPEMbBI, MPUMEHSATH
UX, TPOBOAMUTH JOKa3aTelIbHbIE
paccyXAeHusT B XOJE pelIeHUs
3az1ay;

- YMETh pellaTh TEKCTOBbIE 3a]1a4uH
pasHbIX THUIOB (B TOM YHCIIE Ha
IOPOLEHThl, JOJM U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb
TOBApOB M YCIIYT, HAJOTH, 3a/1a4H
U3 00JaCTH YNpaBJIEHUS JTUYHBIMU
51 CEMENHBIMU ¢uHaHCaMM);
COCTaBIIAATh BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBAa U MX
CUCTEMBl IO YCIOBHIO 3aJayH,

HCCJIEIOBATh MOJTy4YE€HHOE
pelieHne u OIICHUBATH
MPaBI0N0I00HOCTH Pe3yJIbTAaTOB;

-yMEHHE U3BIIEKATb,

UHTEPIIPETUPOBATh HHGPOPMAIHIO,
NpeJCTaBICHHYI0 B TabiMIax, Ha
JarpaMmax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA PEATBHBIX
MPOLECCOB U SIBJICHUI;

-MIPEJICTaBJISATE MHPOPMALUIO  C

MHOTOTPaHHHKH;

- omepupyer MOHATUSAMHU:
IBWKEHHE B  INPOCTPAHCTBE,
110/100HbIE ¢burypsi B
NPOCTPAaHCTBE;  MCHOJIB30BAThH
OTHOILLIEHUE IIomanen

MOBEpXHOCTEH U 00BEMOB
MOJIOOHBIX (UTYp TMPHU PEHICHUU
3a/1a4;

- BBIUUCISET T'E€OMETPUYECKHE

BEJINYUHEI (wmHa, yrod,
Iomanas, O00bEM, IUIOIIAAb
ITOBEPXHOCTH), UCIIONB3Ys

M3y4eHHBIE (OPMYIIBI U METOMBI;
- ONepUpyeT  MOHATHAMM:
IPSIMOYTOJIbHAS cucremMa
KOOP/AMHAT, KOOPJUHATHI TOUKH,
BEKTOp, KOOpIMHATHI BEKTOpA,
CKaJIIPHOE IPOU3BEICHUE, YOI
MEXIy  BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCJIO;

- HAaxXoAUT C  IOMOLUIBIO
U3YyYEHHBIX bopmyn
KOOpJUHATBl CEPEIUHbBI OTPE3Ka,
paccTosiHUE  MeXAy  JBYyMs
TOUKAMU;

- BbIOMpaeT  MOAXOJAIUHN
W3Y4YEHHBIN METOJI /ISl peLICHUS
3aJauu, pacro3Haer
MatemaTuueckue  (akTel U
MaTeMaTUYECKHEe  MOJEIH B
MPUPOAHBIX M OOILIECTBEHHBIX
SIBJICHUSX;

- IIPUBOJUAT IIpUMEPHI
MaTeMaTHYECKHX OTKPBITHH
poccuickon " MHPOBOM
MaTeMaTHYECKON HAYKH

- BIIAJI€ET MeTOo/laMu

JI0OKa3aTelIbCTB,  aJrOpUTMaMu
perieHus 3a1ay;

- QopmynupyeT omnpenereHus,
AKCHOMBI " TEOPEMBI,
NPUMEHATh  HUX,  [POBOJHUTH
JTIOKa3aTelIbHbIE PACCYXICHUS B
X0JI€ PEeIICHUS 3a/1a4;

- pemaer  TEKCTOBBIC 3a/Jauu
pPa3HBIX TUIIOB (B TOM YHUCJE HA
MPOIICHTHI, JOJM W 4YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTH
TOBApOB H  YCIYyT, HAaJIOTH,
3aa4 U3 00JacTH yIpaBICHHUS
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MTOMOIIIBIO TAOJIUIT U AUArpamMm;

-HCCIIEZI0BATh CTaTUCTHYECKUE
JaHHBle, B TOM  4YHCIE C
IPUMEHEHUEM rpapuuecKux

METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
- YMEHHE UCIIOJIb30BATh MIPH
pEIIeHUH 3a]]a4 U3YYCHHBIE (PaKThI
U TEOPEMBbI TUTAHUMETPHH;, YMEHHE
OLICHUBATh pa3Mepbl OOBHEKTOB
OKPY’KaIOIIEeTr0 MUpPa

JTMYHBIMH " CeMEHHBIMU
¢uHaHCcaMM);

- COCTaBISICT  BBIPAKEHHS,
ypaBHEHHs, HEPAaBEHCTBA U HX
CHCTEMBI MO YCIIOBHIO 3aJayH,

UCCIIEI0BATh MOJIy4eHHOE
pelieHue " OILICHUBATh
MPaBON0I00HOCTh
pe3yIbTaTOB;

- W3BJICKACT, MHTEPIPETUPOBATH
MH(OPMALIHIO, MPEICTABICHHYIO
B Tabimuiax, Ha JaMarpammax,
rpadukax, OTPaXKAOIIYIO
CBOWMCTBAa pEANBbHBIX MPOIECCOB
W SIBJICHUM;

-TIPEACTABISCT HHPOPMAIHIO C
MTOMOIIBIO TAOJIUI] ¥ TUATPaMM;
-HCCTIeIYeT CTAaTUCTHYECKHE
JaHHbIE, B TOM YHCIE C

MIPUMEHEHHEM rpaduyecKkux
METOJI0B u AJIIEKTPOHHBIX
CpPEICTB;

- ICTOJIB3YET TPH PEIICHUH
3a7a4 U3y4eHHbIE (aKThI U
TCOPEMBI INIAHUMETPUU

- OLICHUBAIOT pa3Mepbl
00BEKTOB OKPY’KAIOLIEro MUpPa




