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1. IIACIIOPT PABOYEM ITIPOTPAMMEI YUYEBHOM TUCITATIIINHBI

EH.01 DOnemMeHTH BBICIIEH MATEMATHUKA

1.1. O6nacTh IpUMEHEHHUA IIPOrPaMMBI

PabGouas mporpamma  y4yeOHOM  AMCUMIUIMHBI  SIBJISETCS  YacThl0  OCHOBHOMU
npodecCuoHaIbHONW  0Opa3oBaTenbHOM mporpaMmbl B cooTBercTBUM ¢ PI'OC CIIO mo
cneunanbHoctd 09.02.07 MHopManuoHHBIE CUCTEMBI M NPOTrPaMMHUPOBAHHUE, BXOISMICH B
coctaB yKpymHeHHOUW rpynnsl crneruaibHocTe 09.00.00 MubopmaThka u BhIYHUCIUTETbHAS
TexHuka. Pabouas mnporpamma y4eOHOW IUCHMIUIMHBI MOXET OBITh HCIONb30BaHA B
JOTIOJTHATEILHOM — TIpopecCHOHaIbHOM ~ 0Opa3oBaHuM (B TporpamMMax  IOBBIIICHUS
KBAJTM(HUKAIMK U MEPENoJroTOBKH) U MPO(pECCHOHATBLHON MOArOTOBKE paOOTHUKOB B 00JIaCTH
HMHpopMaLMOHHBIX CUCTEM U TPOrPaMMUPOBAHUS

1.2. MecTo AUCIUILINHEI B CTPYKTYpPE OCHOBHO# IpodeccrnoHanbHOH 00pa3oBaTenbHOH
MPOrpaMMBbI

EH.01 —maremaruueckuit U oOIIHI €CTECTBEHHOHAYYHBIN YUYEOHBIM UK

1.3. Ienu n 3a1a9y TUCOHUILIAHE — TPEOOBAaHUA K Pe3yIbTaTaM OCBOCHHS NUCLHILINHEI :

. obecriedeHre CPOPMHUPOBAHHOCTH TIPEICTABICHUI O COIMATIBHBIX, KYJIbTYPHBIX U HCTO-
pudeckux (pakTopax CTAaHOBJICHHUSI MAaTEMAaTHKH,

. obecnieueHre chOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUIECKOTO U MATEMATHUECKOTO
MBIICHHST

. obecriedeHre CPOPMUPOBAHHOCTH YMEHHI IPUMEHSTH MTOJyYCHHbIE 3HAHUS TPH pellie-
HUU PA3JIMIHBIX 3a4a4;

. obecrieueHre chOPMUPOBAHHOCTH MPECTABIICHUN O MaTeMaTHUKE KaK YacTH 00IIedesio-

BEUYECKOU KYJIbTYPBI, YHUBEPCAIBHOM S3BIKE HAYKH, [IO3BOJIAIOLIEM ONMCBIBATH U U3y4aTh pe-
aJIbHBIE NPOLECCH] U SABJICHMUS.

B pe3ynbsT aT € OCBOCHHA AHCIOHILIHHEL O0yIafOIHHCA JOJUK €H YMET b.
® BBINOJHATH ONEPALUU HAJl MAaTPUIIAMU;
® pelaTh CUCTEMBI JJMHEUHBIX YPABHECHHUI;
e pewiaTh 3aJa4d, UCIIOJIb3YsS yYpaBHEHUS MPSIMBIX U KPUBBIX BTOPOTO MOpsIKa Ha
IJIOCKOCTH;
® TPUMEHATH MeTOJIbI MU (HEePeHIINATBEHOTO U UHTErPAIIbHOTO UCUUCIICHUS;
pemath auddepeHnruanbHble YpaBHCHHS;
M0JIb30BATHCS MOHATUSIMA TEOPUU KOMIUIEKCHBIX YHCEIT;

B pe3ynsT aT € 0OCBOEHHA JHCIHILIHHEI 00y9afoIHHCA JOJUK €H 3HAT b.!
® OCHOBBI MAaTEMAaTHYECKOTO aHalli3a, JWHEWHOW anreOppl W aHAIMTHYECKOU
reOMeTpUH;
e OCHOBBI TU((HEepeHIINATEHOTO U HHTETPAThbHOTO UCUUCIICHUS;
® OCHOBBI TCOPHUHN KOMITJICKCHBIX YHCCII;



1.4. O6mme n npodeccuoHaAIbHBIE KOMIIETEHIMH, (POPMHPYeMbIe B X0/¢ OCBOCHHUS
Y4eOHOM M CIUTIINHBI
[Iporpamma yuebHOU aucuuranHbl B cooTBeTcTBHE ¢ PI'OC criocobcTBYeT PopMUPOBAHUIO

CIEIYIOMUX 00IUX M MPO(EeCCHOHATBHBIX KOMIIETEHIMI HAa OCHOBE NMPUMEHEHHUS aKTHBHBIX

METOJIOB O0yUYEHUSI:

Kox OK HanmeHoBaHHMe KOMIIETEHIUH Metoabl 00yueHust
OK 1. Br16upath criocoObI pernieHus 3a1a4y 3aganus TpoOIEMHOTO XapakTepa;
npodecCHOHATIBLHOM 1A TENbHOCTH IIOArOTOBKA U 3alUTa
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM WHIUBUAYAIBHBIX U TPYIIOBBIX
3aJJaHUi / IPOEKTOB
OK 2. OcCylecTBIISTh MOUCK, aHATIU3 U 3aganus TpoOIEMHOTO XapakTepa;
UHTEpIpeTannio HHPOopMaLuu, HeOOXOIUMOH | ITOATOTOBKA M 3aIUTa
JUTSI BBITIOJTHEHUS 33714 TPO(EeCCHOHANBHOM | MHAWBHUYAJIbHBIX U TPYIIOBBIX
JESITEIIBHOCTH 3aJJaHNi / IPOEKTOB
OK 4. PaGoTaTh B KOJUIEKTHBE U KOMaHJIE, 3aganus TpoOIEMHOTO XapakTepa;
3¢ (HeKTHBHO B3aMMOJICHICTBOBATH C MOATOTOBKA U 3alllUTa
KOJIJIEraMH, PYKOBOJICTBOM M KJIMEHTaMU WHIUBUAYAIBHBIX U TPYIIOBBIX
3aJJaHNi / IPOEKTOB
OK 5. OcCymecTBISITh YCTHYIO M TUCBMEHHYIO 3aganus TpoOIEMHOTO XapakTepa;
KOMMYHHUKAIIUIO Ha TOCYAAPCTBEHHOM f3BIKE | MOATOTOBKA M 3alllUTa
Poccuiickoit denepainuu ¢ yuetom WHIUBUYAIbHBIX U TPYIIIOBBIX
0COOEHHOCTEH COIMATBHOTO U KYJIIbTYPHOTO | 33/1aHUH / IPOEKTOB
KOHTEKCTa
OK 9. Hcnonp3oBath HHPOPMALIMOHHEIE 3amanus mpoOJIEMHOTO XapakTepa;
TEXHOJIOTUH B MPOPECCHOHATHHON MOATOTOBKA U 3alUTa
JESTEIIBHOCTH WHIUBUAYAIBHBIX U TPYIIIOBBIX
3aJIaHM / IPOEKTOB
OK 10 [Tonp30oBaTbes mpodeccnoHaIbLHON 3amanus mpoOJIEMHOTO XapakTepa;

JIOKyMEHTAIMel Ha TOCYJapCTBEHHOM 1
MHOCTPAHHOM SI3bIKE

IMOATOTOBKA U 3aIliUTa
I/IH,Z[I/IBI/II[yaJ'H:HBIX 58 prHHOBBIX
3aJIaHAH / IPOEKTOB

1.5. Koitn4yecTBo 4acoB Ha ocBOeHHe padoyeil NporpaMMsbl y4eOHOM JTHCIUIITHHBI
MaKCUMaJIbHOW yueOHOU Harpy3ku obydatomierocst 102 gaca, B TOM yucie: o0s3aTeIbHOM

ayIUTOPHOM y4eOHOI Harpy3ku oOydaromerocss 88 4acoB

1.6. Ucnosib30BaHue B padoyeil mporpaMMe 4acoB BApUATUBHON 4aCcTH

Y4eOHBIM MJIaHOM HE TPETYyCMOTPEHO




2. CTPYKTYPA ¥ COJIEP)X AHUE VUEBHOU IV CIIUILIAHBI

2.1. O6pem yueOHOM TUCHUIIINHEI M BUAH yIe0HOH paGoTH

3 cemect p — 2K3aMEH;
4 cemect p — qHQP P epeHIHPOBA HHBIH 32 4€T

Bun yaebrO# paboTsl Bcero | Cemectp | CemecTp
4acoB Ne 3 Ne 4

MaxkcumanbHas yae0Has Harpyska (Bcero) 102 62 40
Obs3aTenpHas ayAUTOpHAsA ydeOHas Harpy3ka (Bcero) 88 48 40
B TOM YHCIIE!

JEKLUHU, YPOKH 36 16 20

IIPAKTUYECKHUE 3aHATH 52 32 20

na0opaTOpHbIE 3aHATHUS

CEMUHAPCKHE 3aHITUS

KOHTPOJIbHBIC PAOOTHI

KypcoBast paboTa (IpoeKT)
BreaynuropHas (camocTosTenbHas) yaebHas padora
oOydaromierocs
KoncynsTanuu 6 6
IIpomexyTrouHas arrectanug B popme 8 8




2.2 TemaTn4yecKMi IJIAH U COJePKAHNE Y4eOHOM U CIUIINHbBI

HaumenoBanue pasgenoB | Conep:kanue yueOHOro MaTepuaja v (popMbl OPraHu3aluu AeATeJbHOCTH o0yqyaomuxcss | O0beM | YpoBeHb
U TeM 4acoB YCBOEHHS
1 2 3 4
Pasznen 1. BBenenne 2
Tema 1. BBenenue Conep:kanue y4eOHOro MaTepuasa 2 1
MaremaTHKa B HayKe, TEXHUKE, SKOHOMUKE, UH)OPMAIIHOHHBIX TEXHOJIOTUSIX U MPAKTHYECKOM 2
JeSITeIbHOCTH
Pasnen 2. Anreopa 38
Tema 2. Pazputue nousatusi | Coaepkanue yueOHOro Marepualia 10 1
0 umcie 1. Ilenble ¥ palMoHaJIbHBIE YHCIIA 6
2. JleiictButenbHbIe yncia. CpaBHEHUE YHMCIOBBIX BhIpaKEHUM
3. [IpubnmxeHHbIe 3HaU€HUsI BEJIMUMHBI U MTOTPEIIHOCTH MPUOIKEeHNS. AOCONTIOTHAS U
OTHOCHUTEJIbHAS IOTPEITHOCTh
Ilpakmuueckue 3anamusn 4
IIpakTuyeckoe 3ansitue Nel. Apudmernueckue aeicTBus Hag yncnamu. Haxoxnenue
MPUOIMKEHHBIX 3HAYCHUH BEJTMYHMH | IMOTPEIIHOCTE!N BhrancieHui. [Ipubmkennbie
BBIYHMCIICHUS
KonTposbHas padora Nel «Pa3Butre noHATHS O YUCIIE)
Tema 3. Kopuu, crenenn, Coaeprxanue yueOHOro MaTepuaa 28 1
Jorapudmsi 1. KopeHnb HaTypalbHOW CTENEHU U3 YHCIIa U €T0 CBOMCTBA 16

2. CreneHp ¢ palMOHAILHBIM MTOKA3aTeJIeM U €€ CBOMCTBA

3. Jlorapudm uncia. OCHOBHOE JTOTapu(HPMHIECKOE TOKIACCTBO

4. CpotiicTBa JorapuMoB

5. lecaiTnuHble U HaTypanbHbIe Torapudmel. [lepexon k HoBoMy ocHOBaHMIO. OnpeneneHre
00J1aCTH JONYCTUMBIX 3HAYCHUH JTOrapru(pMHUUECKOTO BBIPAKEHUS

6. [Ipocreiimue nppanmoHanbHble, TOKa3aTeIbHbIe U JIorapu(pMuiIeckre ypaBHEHUS U
HEPaBEHCTBA

7. IlpeoOpa3oBaHue  palMOHAaIbHBIX,
JlokazaTenbCTBO TOXKJIECTB

UPPALMOHAIIBHBIX,  CTENEHHBIX  BBIPAXKCHUMU.

8. IIpeoOpazoBaHme MOKa3aTeIbHBIX U JIOTapU()MUUECKUX BhIpaKeHUH. Jloka3aTeapcTBO

TOYXECTB




Ilpakmuueckue 3anamusn

IIpakTnyeckoe 3ansaTHe Ne2. BeiuncieHue u cpaBHEHHE KOpHEN. BbInoHEHNE pacueToB ¢
pagukanamu

IIpakTnyeckoe 3ansaTre Ne3. BeiuncieHue u CpaBHEHUE CTENIEHEN

IIpakTuyeckoe 3ansaTue Ne4. PenieHue npukiaaHbixX 3a1a4 U IPUMEPOB Ha CTETIEHU, KOPHU,
CJI0’KHBIE TIPOLICHTBI

IIpakTuyeckoe 3ansaTue NeS. Penienne npumepoB Ha jjorapudMUpoBaHUE, TOTCHIIUPOBAHHE,
OCHOBHOE JIoTapu(hMUUECKOE TOKAECTBO, CBOWCTBA JIorapu(MOB

IpakTuyeckoe 3ansaTue Ne6. [IpeoOpa3oBanne BEIpAKCHUM, pEIICHUE YPAaBHEHHI
KontpoabHas padora Ne2 «KopHu, creneHu, Jorapugms»

12

Paznea 3. 'eomerpus (yacrtsp 1) 20
Tema 4. IIpambie u | Cogep:kaHue y4eOHOr0 MaTepuaia 20
IUIOCKOCTH B IIPOCTPAHCTBE 1. B3aumHOE pacrosiokeHne JByX NpsIMbIX B IPOCTPAHCTBE 18
2. [TapamienbHOCTh IPSIMOM U TNIOCKOCTH
3. IlapamienbHOCTh MIIOCKOCTEN
4. IlepneHIUKYISIPHOCTH MIPSIMON U TNIOCKOCTH. [lepneHIUKyISIpHOCTh IPSMBIX B
IIPOCTPAHCTBE
5. IlepneHauKyAp ¥ HAKJIOHHAS
6. Teopema 0 Tpex NepueHAUKYISIpax
7. PaccrosiHME MKy T€OMETPHUECKUMH (pUrypamu. YToJ MeXay NpsIMON U IMIIOCKOCTHIO
8. JIByrpaHHbIi yroj. YToJ MeKIy IIIOCKOCTIMU. [leprneHaAnKyIIpHOCT JBYX MJIOCKOCTEH
9. I'eomeTpuueckoe npeoOpa3oBaHuWEe  MPOCTPAHCTBA:  MapauIeIbHBIN
IIEPEHOC,
cummMetpus. [lapamiensHoe npoektupoBanue. Mzo0paskeHre NpoCTpaHCTBEHHBIX (GHUTYD
Ilpakmuueckue 3anamus
KonTpouabsHnas pabora Ne3 «lIpsmMble 1 IJI0OCKOCTH B IPOCTPAHCTBE»
Pasznen 4. diieMeHTHI KOMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATUCTUKHU (4acTh 1) 12
Tema 5. KomOunaropuka Coaeprxanue yueOHOro MaTepuaa 12

1. UcTtopus pa3BuTHS KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTUKHU U UX POJIb B
4eNoBevecKor AestenbHoCTH. OCHOBHBIC MPABUIIA M MIOHSATUS KOMOMHATOPUKH

2. Pa3menienus, nepecTaHOBKU

3. CoueTanus




4. ®opmyna 6mHoMa HeroToHna. bunoMuansHbie K03 GUIIMEHTHI, UX CBOMCTBA. TPEyrobHUK
[Tackansa

Ilpakmuueckue 3anamusn

IIpakTuyeckoe 3anaTue Ne7. [loacyer konruecTBa pa3MeIIeHH, TEPECTaHOBOK U
coueranuii. [Tepebop BapnaHTOB

KonTpoabHas padora Ne4 «KomObunaTopuka»

Pa3nea 5. I'eomerpus (4acTh

2)

16

Tema 6. KoopauHatsl u
BEKTOPbI

Conep:kanue y4eOHOro marepuasa

16

1. IlpssMoyronbHas (ilekapToBa) CUCTEMa KOOPAUHAT B pocTpaHcTBe. KoopAMHATHI cepeinHBbI
orpe3ka. PaccTosHue Mex1y ToukaMu

2. Bektopsl B npocTpancTBe. Moysib BeKTOpa. PaBeHCTBO BEKTOpOB. JleiicTBUS HaL
BekTOpaMH. PaznokeHne BekTopa no HanpasieHusM. [Ipoeknys BekTopa Ha 0Ch

3. CxansipHO€ MPOU3BEICHHE BEKTOPOB, €r0 CBOWCTBA

4. Yroa Mexly BEKTOpaMu. Y CJIOBHE NEPIEHIUKYISIPHOCTH BEKTOPOB

5. YpaBHEHHE OKPYKHOCTH, MPSIMOH, chepbl U TIIOCKOCTH

10

Ilpakmuueckue 3anamusn

IpakTuyeckoe 3ansaTue Ne8. Koopaunatel BekTOopoB. JleHcTBUS Ha/l BEKTOPaMH, 3aJJaHHBIMU
KOOpAWHATaMU

IpakTuyeckoe 3ansaTue Ne9. Penienue 3a1a4 Ha CKAISIpPHOE MPOU3BEICHUE U HAXO0XKICHUE
yria MeXAy BEKTOpaMu

KonTposbHas padora NeS5 «KoopauHatsl 1 BEKTOPBI»

Pa3nes 6. OCHOBbI TPMTOHOMETPHH

30

Tema 7. OcHOBBI
TPUTOHOMETPHUH

Conep:kanue y4eOHOro marepuasa

30

. Pannannas mMepa yria, CBA3b € TpaJyCHOM Mepoil. BpamarensHoe nBUKEHUE

. Onpenenenuie cuHyca, KOCUHyca yncia

. Onpe;[eneHHe TaHIr¢Hca, KOTaHIr¢Hca 4yuciia

. OcHoBHEIE TPUTOHOMCETPHYCCKUEC TOXKIACCTBA

. DopMyIIBI CIIOXKEHUS

. DopMyIIbl IPUBEICHUS

NN N | [WIN|—

. [Ipeo6pa3oBaHne = CyMMbl TPUTOHOMETPHUYECKMX (QYHKIMH B TPOU3BEACHHE U

IIPOU3BEJICHUS B CYMMY

o0

. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YnCciIa

18




9. Ilpocreiime TPUrOHOMETPUUECKUE YPABHEHHUS 1 HEPABEHCTBA

Ilpakmuueckue 3anamus

IMpakTuyeckoe 3ansaTue Nel(). Pemienne npuMepoB Ha OCHOBHBIE TPUTOHOMETPUYECKUE
TOXKJIECTBA

IIpakTuyeckoe 3ansaTue Nell. Pemmenue npumepoB Ha GOpMYITBI CIIOKESHHS
IIpakTnueckoe 3ansaTre Nel2. @opMyIbl yIBOEHMs], TIOJIOBUHHOTO yIila
IpakTuyeckoe 3ansaTue Nel3. Pemenre mpumMepoB Ha GOpMYITbl TPUBEICHUS
IIpakTunyeckoe 3ansitue Nel4. [Ipeo6pazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHHIH,
HaxXO0XICHHUE UX 3HAUCHUN

KonTtpoabHnas pabora Ne6 «OCHOBBI TPUTOHOMETPUN»

12

Paznen 7. ®yuxkuuu u rpadu

KN

18

Tema 8. ®ynkumnu, nx
CBOIicTBA M rpapuKu

Conep:kanue y4eOHOro MaTepuasa

18

Onpenenenue ¢pyakiuu. O6IacTh ONpeeIeHUs 1 MHOKECTBO 3HaueHui. ['paduk. CBolicTBa
¢bynknuid. [IpoMexyTKH MOHOTOHHOCTH, HANOOJIbIIIEe 1 HAMMEHBIIIee 3HAaUCHUE, TOUKU
IKCTpeMyMa

CgoiicTBa 1 rpadUKu JIMHEWHON, KBAAPATUYHOM, TPOOHO-THHEHHOW (PyHKITHI

O6parnuble ¢pyHkmH U ux rpaduku. Jlorapudmuyeckast yHKIM, ee CBONCTBA U Tpaduk

ITpeoOpaszoBanue rpaduKoOB: MapaIebHBIA TEPEHOC, CHMMETPHS, PACTSHKCHHE U CIKATHE

[Tpumeps! pyHKIIMOHATBHBIX 3aBUCUMOCTEN. ['paduueckast nuntepnperamus. Apudmernueckue
onepanuu Hax GyHKIusIMU. CroxHast QyHKITUS

10

Ilpakmuueckue 3anamus

IIpakTuyeckoe 3ansitue NelS. CrenienHas QpyHKIUs, ee CBOMCTBA U Tpaduk
IIpakTuyeckoe 3ansaTue Nel6. [TokazarenpHas GyHKIHS, €€ CBOWCTBA U rpaduk
IIpakTuyeckoe 3ansitue Nel7. Tpuronomerpuueckue QyHKIIUHN, UX CBOMCTBA U rpauKH.
OOpatHbIe TPUTOHOMETPUUECKHE PYHKITUN

KonTpoabHasi padora Ne7 «DyHKuMU U rpadukm»

Pasznea 8. 'eomerpus (4acTp

3)

26

Tema 9. MHOrorpaHHUKH

Coaep:xaHue y4eOHOro MaTepuaJia

14

1. [TonaTre MHOTOTpaHHUKA: BEPIIMHA, TPaHH, peOpa, MHOTOTpaHHbBIC yIibl. Pa3BepTka

2. llupamupa. IlpaBunpHas nupaMuja. Y cedeHHasi nMpaMuaa

3. CummMmeTpuu B KyOe, mapajuienenurene, npusMe, nupamuze. [lostiue o ckMMeTpuu B
MPOCTpaHCTBE (LIEHTpaIbHAas!, OceBasi, 3epKajbHas). [Ipumepsl cuMMeTpuil B OKpyKaroiemM

10



MUpE

Ilpakmuueckue 3anamus 8
IIpakTuyeckoe 3ansaTue Nel8. [Ipusma. [IpaBunbnas npusma. [apamnenenunen. Ky6
IIpakTnueckoe 3ansaTue Nel9. Pemenue 3a1au Ha nupamuny
IpakTuyeckoe 3ansaTue Ne2(. [Toctpoenue ceuenuii B MHOTorpanHuke. CeueHus Kyo0a,
MIPU3MBI, TUPAMUJIbI
IIpakTuyeckoe 3ansaTue Ne21. [IpeacraBienue o npaBUIbHBIX MHOTOIPAHHUKAX
Tema 10. Kpyrubie Tesia Conep:kanue y4e0HOro marepuasa 6
1. Qunuanap. Konyc. Ycedennsrit konyc. OcCHOBaHUE, BBICOTA, 00pa3yrolas, pa3BepTka, 4
O0KOBas U MOJIHAS! TOBEPXHOCTh, CEUCHHUS
2. Map u cdepa, ux ceuenus. Kacarenpnas miockocTs k chepe. Dopmyna miomanu chepsl
Ilpakmuueckue 3anamusn 2
IpakTunueckoe 3ansaTue Ne22. [ununap. Konyc. lllap u cdepa
Tema 11. U3mepenusi B Conep:kanue y4eOHOro marepuasa 6
reoMeTpuu 1. ®opmynsl 06beMa Ky0Oa, apajuieNenuneaa, IpU3Mbl, TUPAMUIBL, IWIHHIPA, KOHYCa U 2
mapa. OTHOIIEHUE TUTONIAACH MOBEPXHOCTEH M 00HEMOB MOTOOHBIX TEI
Ilpakmuueckue 3anamus 4
IIpakTuyeckoe 3ansaTue Ne23. Pemenre 3a1aq Ha 00bEMBI TEIT U TIJIOMIAN UX TTOBEPXHOCTEH
KonTtpouabHas pabora Ne8 «MHOrorpaHHUKH U KPYTJIbIE TEIA»
Paznen 9. Hauaya MaTeMaTH4eCKOr0 aHAJIN3A 40
Tema Conep:kanue y4eOHOro marepuasa 2
12 | 1. YucnoBas mocienoBaTeIbHOCTh, €€ CIIOCOObI 3a1anust U cBoicTBa. [loHsTHE O TIpenere 2
. MocJieI0BaTeNbHOCTU. beckoHeuHo yObIBarolias reoMeTpuyecKas Iporpeccus u ee cymma
IHociienoBaTeJIbHOCTH
Tema 13. IIpousBoanas u Conep:kanue y4ye0HOro marepuasa 22
ee IpMMeHeHue 1. IToHsiTHE O MPOU3BOAHON (PYHKITUH, €€ TECOMETPUIECCKHIA U (PU3NUECKUN CMBICTT 10
2. [TpousBoaHas CYMMBI, pa3HOCTH, MPOMU3BEICHHUS, YacCTHOTO. [IpaBuna
Qg depeHIpOBaHUS

3. HaxokieHnne mpon3BOIHOM CIIOKHOW (PYHKITUN

4. YpaBHeHHE KacaTeIbHOU K rpaduKy (QYHKIHH

5. IIpuMepsl HCIIOIB30BaHMS IPOU3BOAHON JUIsl HAXOKICHNS HAWIYYIIErO PELICHUs B

MPUKJIaIHBIX 3aadax. HaxoxaeHue ckopoctu npoiiecca, 3aJjaHHoro Gopmynoi uim

11



rpadgukom

Ilpakmuueckue 3anamus

IpakTuyeckoe 3ansaTue Ne24, HaxoxaeHrue mporu3BOJHOM MO ONPEICIICHUIO
IIpakTuyeckoe 3ansitue Ne25. IIpon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH
IpakTuyeckoe 3ansaTue Ne26. [Ipon3BogHas CI0KHON QYHKIIUH

IIpakTuyeckoe 3ansitue Ne27. Bropas mpou3Bo/iHasi, €€ TeOMETPUUYECKUIN U QU3NIECKUN
CMBICTT

IIpakTunyeckoe 3ansiTue Ne28. [IpumeHenue npou3BOIHON K UCCIIEOBAHUIO GYHKIINUU U
MMOCTPOCHUIO TpadUKOB

KonTpoabsnas pabora Ne9 «IIponsBogHas»

12

Tema 14. UuTerpaJ u ero Conep:kanue y4eOHOro marepuasa

16

NpUMEHEeHue 1. ITepBooOpa3Hast 1 HHTETpa

2. IlpaBuia BeuucieHus nepBoodpasHoi. OCHOBHBIE CBOMCTBA M (POPMYIIBI HHTETPHPOBAHUS

3. Onpenenennsiii uaterpas. @opmyna Herorona-JleiiOania

4. IlpumeHeHne ONpeaeIEHHOTO UHTErpajia 11l HaX0)KI€HUs TUIOIIAaIi KPUBOJIUHEHHON
Tpaneuuu

5. IlpumeHeHne uHTErpana B pU3MKe U TeOMETPHH

10

Ilpakmuueckue 3anamus

IIpakTuyeckoe 3ansitue Ne29. Beruncnenue nepBooOpa3HbIX
IpakTnyeckoe 3ansaTue Ne3(. BoiunciieHre onpeneieHHOTO HHTErpaa
KonTtpoabHnas padora NelQ «MHTerpan u ero npuMeHEHNE»

Pa3nes 10. J1eMeHTbl KOMOMHATOPHKH, TEOPHH BEPOSITHOCTEH M CTATHCTHKH (YacTh 2)

12

Tema 15. JaemenThl | Conep:xkaHue y4eOHOro MmaTepuasa

12

TEOPUH BEPOATHOCTEH U CoOpbiTus. Kimaccuueckoe omnpeieneHnue BepoSTHOCTH COOBITHSI, €€ CBOMCTBA

MaTeMaTH4ecKoil Ilpakmuueckue 3anamusn

CTATHCTUKH IIpakTnueckoe 3anaTue Ne31. CioxxeHue BepoaTHOCTEN. Teopema 0 CcyMMe BEpOATHOCTEN
IIpakTuyeckoe 3ansaTue Ne3d2. YMHOKEHHE BeposTHOCTeH. HezaBucrumMbie COOBITHS
IIpakTnyeckoe 3ansaTHe Ne33. PemieHue npakTuyeckux 3a1a4 ¢ IpUMEHEHUEM
BEPOATHOCTHBIX METO/IOB

IIpakTuyeckoe 3ansaTue Ne34. [IpencrapneHne YUCIOBBIX JaHHBIX (TAOJUIIBI, JHATPAMMBI,
rpadukn). ['eHepampHas COBOKYITHOCTh, BRIOOPKA, CpeiHee apuhMEeTUIECKoe, MeuaHa

10

KonTtpoabHnas pabora Nell «OieMeHThI TEOpUN BEPOATHOCTEW U MAaTEMATHUECKOM

12



| CTaTUCTHUKHN»

Pa3nes 11. YpaBHeHusi 1 HepaBeHCTBA 20
Tema 16. YpaBHenus n Coaeprxkanue yueOHOro MaTepuaa 20
HepaBeHCTBA 1. PaBHOCHIIBHOCTD YpaBHEHUM, HEpaBEHCTB, cucteM. Kopau ypaBHenwuii. [IpeobpazoBanue 8
ypaBHeHHI. OCHOBHBIE IIPUEMBI PELICHNS YpaBHEHU. Perienne panroHanbHbIX
YpaBHEHU, HEPABEHCTB, CUCTEM
2. Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA, CUCTEMBbI
3. Jlorapudmudeckue ypaBHEHHS, HEPABEHCTBA, CUCTEMBI
4. Mcionb30BaHue CBOMCTB U TpauKoB (DYHKIIHIA AJIS peIIeHUs] YpaBHEHUI U HEPaBEHCTB.
[IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB ISl PELIEHUS COIEPKATENbHBIX 3314 U3
pa3nuyHbIX 0071acTeil HAyKH U NPAKTUKU
Ilpakmuueckue 3anamusn 12
IIpakTnueckoe 3ansaTne Ne3S. Pemienue uppanioHalbHbIX YPaBHEHNUN, HEPABEHCTB, CUCTEM
IIpakTuyeckoe 3ansaTue Ne36. Penienre noka3areabHbIX YPaBHEHH, HEPABEHCTB, CUCTEM
IIpakTuyeckoe 3ansitue Ne37. PemieHue gorapuMUUECKUX ypaBHEHUH, HEPABEHCTB, CUCTEM
IIpakTnyeckoe 3ansitue Ne38. OCHOBHbIE TIPUEMBI PEHICHUS TPUTOHOMETPUUECKUX
YpaBHEHUU
IIpakTuyeckoe 3ansitue Ne39. OCHOBHbIE TIPUEMBI PEHICHUS TPUTOHOMETPUUECKUX
HEPABEHCTB
KonTposbHas padora Nel2 «YpaBHEHUSI 1 HEPAaBEHCTBA
IIpomexyTouyHas aTTecCTALMSA - IK3aMeH -
Bcero: | 102

J11s XapaKTepUCTUKH YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIeTYIOIIe 0003HAYCHHS:

1. - 03HaKOMUTENBHBIN (y3HABAHHE paHEE N3YUEHHBIX 0OHEKTOB, CBOMCTB);

2. - penpoIyKTHBHBIH (BBIIOJIHEHUE AESITEIBLHOCTH 10 00pa3ily, UHCTPYKIMH UIIH MOJT PYKOBOJCTBOM)

3. - IPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JESITEIIPHOCTH, PEIICHUE MPOOIIEMHBIX 3a]1a4)
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3. VCJIOBUS PEAJIN3AIIUU PABOYEN ITPOTPAMMBI YYUEBHOM
MUCIIUTIIINHBI

3.1. TpeGoBaHHA K MaTEpHATbHO-TEXHHIECKOMY 00eCIIed eHUIO

OcHAamegHoCT b
Hanmeropanwe
. CrenAaIbHbIX
CITenAaIbHbIX IOMEICHAH P —— Ilepegens TAIIEH3HOHHOTO IPOIPAMMHOID
H IIOMEI6HAH JUIT " obecrregeHnAA.
., moMeneHHH 14
€aMoCT 04T ¢JIEHOH ., PeKkBA3ZAT BI IOAT BEPK AAFOIEI0 JOKYMEHT a
pabor i CaMoCT 04T ¢JIEHOH
paobor Bl
Kabunetr MmaTeMaTukw, 1) CnemuanuzupoB | Microsoft Windows 7 IIpodeccronanbaas,
($bu3uKy 1 HTHPOPMATHUKHI aHHas MeOenb Microsoft Office Professional Plus 2013
Ne 309 ydeOHas ayuTopust 2) IlepcoHanbHbIC (Cornamenne Microsoft Open Value Subscription
U YPOKOB, TPYITIOBEIX M KOMITBIOTEpHI - 10 V6328633 / Jlorosop moctaBku [10
UHAWBUTYaNbHBIX IT., HoAKJtoueHHsle K | 0326100004117000038-0003147-01) ot 06.10.2017;
KOHCYJbTaIUH, TEKYIIEro CeTH UHTEPHET Kaspersky Endpoint Security. CyOnumannoHHbIH
KOHTPOJISI Kongunuonep: 1 wr. norosop Nel02 ot 24.05.2018 r.; 6paysepsr Google
MIPOMEKYTOUHOH Chrome, Mozilla Firefox, Opera, Internet Explorer,
aTTecTaluu SeaMonkey, SIuaekc-0pay3ep — cBOOOTHO
pacmpocrpansiemoe 10 coriacHo ycioBusiM
nmren3uonHoro coriamenus; Adobe Reader —
cBobOoHO pacmpoctpansemoe [10 cormacHo
YCIOBUSIM JIMIIEH3MOHHOTO COTJIAIICHHS
104 autanbHbIH 3271 1) Ciennanu3upoBaHHAS
OHMOITMOTEKH IS MeOeb;
CaMOCTOSITeITLHON paboThI 2) IlepcoHanbHbIE
KOMITBIOTEPEI - 5 WIT.,
HOAKJIIOUEHHBIE K CETH
«uTepHeT» C
obecrieueHneM J0CTyma
B 3JICKTPOHHYO
nH(OpMaMOHHO-
00pa30BaTENBHYIO CPEIy
¢unmana.
3) Kormummonep - 1 mir.
4) TemeBuzop - | mir.
5) KommupoBanbsHo-
MHOXKUTEJIbHAs TEXHHUKA.

3.2. loctynHas cpena

B I'd BITY um. B.I'. lllyxoBanpu co3ganuu 0e30apbepHON Cpebl YUUTHIBAIOTCS
HOTpe6HOCTI/I CJICAYIOMUX KaTeFOpHﬁ WHBAJIMAOB U JIAIL C OIrPpaHUYCHHBIMU BO3MOXKXHOCTAMU
3JI0OPOBBSL:

—  C HapyLICHUSMH 3pPEHUS;
—  C HapyUICHHUSMH CITyXa;
—~ € OrpaHUYEHHUEM JBUTATEIBHBIX (PYHKIUH.

B oOpazoBarenbHOl opraHuzanuu oOecredeH OecTpensaTCTBEHHBIM JOCTYN B 37aHUE
HWHBaJIMJAaM U JinaM C OrpaHH4YCHHBIMH BO3MOKHOCTSAMU 310POBbA.

Jlnst a1 ¢ HapylieHneM paboThl ONOPHO-IBUTATENBHOTO anmapaTta 00ecTiedeH AOCTYI
Ui 00y4eHUs B ayTUTOPHSIX, PACHIOJIOKEHHBIX HA IEPBOM 3TaXe, TAKKe UMEETCs] BO3SMOKHOCTb
JOCTyTa U K APYTHUM ayIUTOPHSIM.

Jinss §uI ¢ HapylIeHHEM 3peHMs, CclyXa HUMeeTcs ayauTopHs, oOecleyeHHas
CTallMOHAPHBIMHI TEXHUYECKUMHU CPEICTBAMH.
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B cetn «MHTepHeT» ecTh Bepcus o(UUIMANBHOrO caiTa y4eOHOW OpraHu3aluy yis
CIIA0OBUIAIINX.
3.3. UadopmanuonHoe obecrieaeHne 00yIeHHs
Jnst peanuzanuy mporpaMMbl OMOIMOTEYHBIN (POH T 00pa30BaTeIbHON OpraHU3AIMH HMEET
NeYaTHBIC U/ JIEKTPOHHBIE 00pazoBaTeIbHbIC U HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHAYEMBIX [UIA UCIOJIb30BAHUSA B 00pa30BaTEIbHOM MPOLIECCE

OcHoBHas1 JiuTEeparypa:

1. Ocunenko, C. A. DneMeHTHl BBICIIEH MaTeMaTWKH : ydeOHoe mocodue : [16+] /
C. A. Ocunienko. — Mocksa ; bepnaun : qupexkt-Menua, 2020. — 202 c. : un., Tabn. — Pexxum
nocryna: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=571231 (mara
obpamenus: 16.01.2021). — buGmumorp.: c¢. 193-194. — ISBN 978-5-4499-0201-6. — DOI
10.23681/571231. — TeKCT : 3IEKTPOHHBIN.

JlonoJiHUTeIbHAS JINTEpaTypa:

1. T'puropses, Banepuii [leTpoBud. DiieMeHTHI BbICIIeH MaTeMaTuku [ TekcT]: y4el. s
CTYJICHTOB YUYpeKIeHUi cpen. nmpod. oopazoanus / B. I1. I'puropses, 10. A. Jlyounckuii, T. H.
Cabypoga. - MockBa: Akagemus, 2017. - 400 c.

2. T'puropwes, Banepwuii [lerpoBuy. COopHUK 3amau 1o BbIciieii maremaTuke [Tekct]:
yue0. mocobue it CTyaeHTOB cpel. mpod. obpazosanus / B. I1. I'puropses, T. H. Cabyposa. -
Mocksa: Axagemus, 2017. - 156 c.

HNuTepHeT-pecypcenbl
l.www.fcior.edu.ru(Mudopmannonssie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE
MaTepHuabl).

2.www.school-collection.edu.ru(Equnas  komtekuuu  1MQPPOBBIX  0O0pa30BaTENbHBIX
pecypcoB—

Hayuynas snexkTponnas oudauorexa e-LIBRARY.RU (http://elibrary.ru). Comepxut
ornasieHus 6500 poccuiickux >KypHaJOB ([Uisi OOJBITMHCTBA CTaTed MpPUBEACHBI pedepatsl),
it 2050 u3 HUX ecTh MOTHOTEeKCTOBBIe Koruu (1 6osee 1000 )ypHAIOB B OTKPBITOM J0CTyIE!).
['mybuna perpocnexiuu — ¢ 1995-1997 rr., HO JIsI MHOTHX >KYPHAJIOB — TOJBKO 3a MOCJICTHUC
HECKOJIbKO JieT. Ha moprane Taxke pa3MeIieHbl 3JIeKTPOHHBIE BEPCHH MHOCTPAHHBIX KYPHAJIOB
(3a mepuon 1995-2004 rr.), ucxomno mnpuobpereHHbie PDODU st Bcex opranuzanuid,
NOJy4YaBIIUX TpaHThl (OHIA; K OONbLIeH YacTH BBITYCKOB JOCTYH OTKPBIT JO CHX IIOP.
Bo3MokeH MoMCK o TeMaTH4eCKOMY pyOpHKaTOpy, aBTOPCKOMY U MIPEIMETHOMY YKa3aTelsIM.

Jns nocryna k pecypcam e-LIBRARY.RU tpeOyercst perucrpanusi.

Poccmiickast rocynapcrBennasi Oubaumoreka (PI'B) (www.rsl.ru) — r1iaBHas
O6ubnuoreka crpaHbl (3HaMmeHuTass «JIeHWHKa»): Ha caiiTe MpelICTaBlIeHbl 3JIEKTPOHHBIC
KaTaJjor, B TOM 4ucie U cBOOOAHOrO AocTymna. Pacnonarast yHukaabHbIM OHAOM AMCCEPTALIMIA,
B 2003 r. PI'b co3mana «OnekTpoHHytro OubGanoreky nucceprauuid PI'b», B koTOpoii B
BuptyanpbHOM 4YHMTampHOM 3ajieé MOXKHO paboTaTh C MOJHBIMH TEKCTaMU JAHMCCEepPTalUi U
aBTOpedeparoB (B cBOOOAHOM JOCTYIE HaXOIUTCS YacTh MpoekTa — «OTKpHITas 3JICKTPOHHAS
OMOIMOTEKA TUCCePTAIHINY).
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4. KOHTPOJIb Y OIIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOM
TACHUATUINHEI

KOHTpOJ'II) n OIICHKa PpE3YyJIbTaTOB OCBOCHUA JUCHHUITIINHBI OCYIICCTBIIACTCA
npenoaaBarcjicM B HPOLUECCC MPOBCACHUSA IMPAKTUYCCKUX 33.H§ITHI:I, TCCTUPOBAHU, A TAKIKC

BBITIOJTHEHU A O6y‘laIOHlI/IMI/ICH HHIUBUAYAJIbHBIX

pedeparos.

3aJaHui, TMPOEKTOB, MCCIEAOBAaHUN U

Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHHs1, YCBOCHHbIE 3HAHUS)

®opMbI U MeTOAbI KOHTPOJIS ¥ OLleHKH
pe3yJabTaToB 00y4eHHs

YMmeTn:

- CAMOCTOSITEIIBHO ONPEIEIATD LIEIH AESITEIbHOCTU U
COCTaBJIATH IJIAHBI NCATCIBHOCTH;

-CaMOCTOSTEJIBHO OCYLIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JIEATEIILHOCTD;

-MCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IS
JIOCTHKEHUS TTIOCTABJICHHBIX LIEJIEH U peain3aiiu
IJIAHOB JICITEIHHOCTH;

-BBIOMPATH YCIEIIHBIC CTPATETHH B PA3IMYHBIX
CUTYaIUsX;

-POYKTHUBHO OOIIATHCS U B3aMMOJICUCTBOBATH B
MPOLECCE COBMECTHOM EATEILHOCTH, YUUTHIBAThH
MO3UIMHU IPYTUX YYACTHUKOB JEATEIIbHOCTH,

3 PEKTUBHO pazpemaTh KOH(IUKTHI;

-BJIa/ICHHEC HAaBBIKAMU MTO3HABATEIILHOU, YUeOHO-
HCCIIEIOBATENIBCKOM U MPOEKTHOM JAEATEIBHOCTH,
HAaBBIKAMH Pa3pelIeHUs MpooIieM;

VYcrHbIit onpoc

[TpakTruyeckas pabora
KontponbHas padota
TectupoBanue
HuddepennmpoBanHblii 3a4eT

3HaTh:

-c(pOpMUPOBAHHOCTD MPEACTABICHUI O MaTEeMaTHUKE KaK
4aCTH MUPOBOM KYJIBTYPHI M O MECTE MaTEMaTHKHU B
COBPEMEHHOM IMBUIIM3ALIMHU, O CIOCOOAX OMUCaHUs Ha
MaTEeMAaTHYECKOM SI3bIKE SBJICHHUI PEATbHOTO MHUPA;
-c()OpMUPOBAHHOCTD MPEACTABIECHUH O
MaTEeMATHYECKUX TIOHATUAX KaK O BOKHEHIIIHX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIONINX OMUCHIBATh U
U3y4aTh Pa3HbIC MPOLIECCHI U SBICHUS; TOHUMaHUE
BO3MO>KHOCTH aKCMOMaTHUYECKOTO MOCTPOCHUS
MaTE€MaTU4YECKUX TEOPHA;

-BJIaJIeCHUE METOJaMHU JJOKA3aTeNbCTB U aITOPUTMOB
pEIICHUS; YMEHHE UX TPUMEHSTh, IPOBOIUTH
J0Ka3aTeNbHbIE PACCYKIEHUS B XOJ€ PEIICHUs 3a/]1a4;
-BJIaJICHUE CTAaHJAPTHBIMH PUEMaMH PEIICHHUS
palMOHATILHBIX M UPPALIMOHANBHBIX, TOKA3aTEIbHbIX,
CTETICHHBIX, TPUTOHOMETPUUYECKUX YPABHCHHI U HEpa-
BEHCTB, UX CUCTEM; HCIIOIb30BaHNE TOTOBBIX
KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHUCIIC JJIs TOMCKA
MyTH PeLIeHUs U WUTIOCTPALUU PEIIECHUS] ypaBHEHUH U
HEPaBEHCTB;

-c(hOpMHPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX
MOHSTHSIX, UICSIX U METO/IaX MAaTeMaTUYECKOTO
aHaJIN3a,

YceTHBII onpoc
[IpakTrueckas pabota
KonrponsHas pabora
TectupoBanue
OK3aMeH
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«OTINYHO» - TEOPETHUYECKOE COJCpKaHHE Kypca OCBOSHO MOJHOCTHIO, 0e3 mpoOenos,
yMeHUsi cpOpPMUPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOrpaMMOi y4eOHBIC 3a/JaHUsl BBITOJIHEHBI,
Ka4ue€CTBO HUX BBIIIOJIHCHUA OLICHCHO BBICOKO.

«XO0pomIo» - TEOPETHUECKOE COJAEPKaHHE Kypca OCBOCHO IMOJIHOCTBIO, 0e3 MpoOenos,
HEKOTOpble yMEHHUs Cc(OpPMUPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpaMMOn
y4eOHbIC 3aJJaHHsI BBITIOJTHEHBI, HEKOTOPBIC BUJIBI 33JIAHUH BBITIOITHEHBI C OIIMOKAMH.

«Y IOBJIETBOPUTEIILHO» - TEOPETHUYECKOE COJEpKaHUE Kypca OCBOCHO YaCTHYHO, HO
nmpoOebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOAWMbIE YMEHHUs pabdOThI C OCBOCHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEIyCMOTPEHHBIX MPOTPaMMON
oOy4yeHHsI y4eOHBIX 3aJaHHii BBIMIOJIHEHO, HEKOTOpPHhIC W3 BBIMOJHEHHBIX 3aJaHHUi COJEpKAT
OIIMOKHU.

«HeynoBieTBOPUTENIBHO» - TEOPETHUECKOE COJAEpXKaHWEe Kypca HE OCBOECHO,
HE00X0/MMBbIe YMEHHsI HEe CPOPMUPOBAHBI, BHIIIOJHEHHbIE YUeOHbIE 3aJaHMsI COJIepXKaT Ipyobie
OLIMOKH.
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BHeceHbI H3MEHEHHUS U IOTIOJTHEHUS

OcHoBHas1 JiMTEpaTypa:

1. Ocunenxko, C. A. DJIeMEHTHI BBICIICH MaTeMaTUKH : yaeOHoe mocodue : [16+] /

C. A. Ocunenko. — Mocksa ; bepnun : Iupexr-Meaua, 2020. — 202 c. : wi., Tabn. — Pexum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=571231 (nara
obpamenust: 16.01.2021). — bubmmorp.: ¢. 193-194. — ISBN 978-5-4499-0201-6. — DOI
10.23681/571231. — TeKcT : 3IEKTPOHHBIIA.

JlonosiHUTE ILHAS JIMTEpaTypa:

1. EnpuanunoBa, I'. I'. DnemeHTs! BeiciIel MaTeMaTuKU. TUNIOBBIE 3ajaHUsI C TPUMEpPaAMU
pewenuii : yaeOHoe nocodue / I'. I'. EnpuanunoBa, P. A. MenbHukoB. — Cankt-IletepOypr :
Jlanb, 2020. — 92 c¢. — ISBN 978-5-8114-4670-4. — TekcT : 2neKTpoHHBIH // JIaHb :
3NeKTpoHHO-OnbmoTeunas cucrema. — URL: https://e.lanbook.com/book/139329 . — Pexum
JIOCTYMA: JIIsl aBTOPU3. TOJIb30BATEINIEH.

2. I1aBnoBa, E. A. DnemeHTbl MaTeMaTH4eCKOM JIOTUKU. Anredpa JIOTUKU: y4eOHO-
METOMYECKOE OCOOME ISl IIKOIbHUKOB OYHO-3a04YHON (PM3NKO-MaTEMATUYECKOM IIIKOJIbI
«KBanpar Jlekapta» / E. A. IlaBnoBa ; TroMeHCKMIA TOCYapCTBEHHBIN yHUBEpCUTET. — TIOMEHB :
TroMeHcKkuii rocyiapcTBeHHbIN yHUBepcuTeT, 2018. — 24 c. : un. — Pexum nocryna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=567630 . — bubauorp. B kH. —
ISBN 978-5-400-01458-1. — TekcrT : 31eKTPOHHBIH.

O¢unuajabHblie, CIPAaBOYHO-0MOIHOrpaduIecKre U MePUOAUYCCKUE U3TAHUSA:
1. Poccwiickas razera: oOIeCTBEHHO-TIONUTHYECKAs razeTa / TII. pea. B.A. @ponun; yape.
[IpaButenscTBO Poccuiickoit eaeparuu. - M.: Poccuiickas rasera, 2021-2022.

2. Hayunas snextponHas 6ubimoreka e-LIBRARY.RU (http://elibrary.ru). {sist noctyma k
pecypcam e-LIBRARY.RU tpebyercs peructparus.



http://elibrary.ru/
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