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1.

1.1.

OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOTPAMMbBI YUEBHOM
JACIUILIAHBI EH.01 SJIEMEHTHI BLICIIEM MATEMATUKHA

MecT0 y4eOHOM QUCHUILUIMHBI B CTPYKTYpPe OCHOBHOI Nnpo@deccuoHaIbLHOi 00pa-

30BaTebHON mporpammbl: nuciuiuimaa EH.01 DneMeHTh BhICIe MaTeMaTUKHU BXOJIUT B
MaTeMaTUYECKHI ¥ OOIIMI €CTECTBEHHOHAYYHBIN YICOHBIN ITUKIT.

1.2. I_[e.m, U NIJTAHUPYEMBIC PE3YJbTATHI 0OCBOCHUSN TUCHUIIJIMHBI:

Kon YMenus 3HaHUs [IpakTryecKkuit onsIT
I1K,
OK
OK 1 - | - BBINOJHATH ONEpallMK | - OCHOBBI MaTeMaTuye- | - BBINOJIHEHHs ONepaluil Hal
9 HaJ MaTpUllaMUd U pe- | CKOTO aHaiu3a, JHUHEH- | MaTpUllaMU U pELIeHHs CH-
[IK IaTh CUCTEMBI JIMHEW- | HOM anreOpbl W aHAIM- | CTEMbI JMHEHHBIX YpaBHEHUIA;
1.2, HBIX YpaBHEHUH; TUYECKOW F€OMETPUH; - IPUMEHEHHS METOAOB -
1.4, - MPUMEHITh METOJIbI | - OCHOBBI AU depeHnn- | pepeHIHaIbHOT0O W HMHTE-
2.2 i QepeHIMaTbHOTO | AIBHOTO W HWHTETPallb- | TPAIBHOTO WCYUCIICHUS,
U HUHTErPAIILHOIO HC- | HOTO UCYUCIICHHUS. - pewenust auddepeHUANb-
YHCJICHUS, HBIX YpaBHEHUH;
- pemarb auddepeH-
1[MAJIbHbIE YPABHEHMUSI.
Kon HanmenoBaHue 001X KOMIETEHINH
OK'1 | IloHMMaTh CYIIHOCTb U COLIMATIBbHYIO 3HAUNMOCTh CBOEH Oyayiel npodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBIN MHTEPEC
OK 2 | Opranu3oBbiBaTh COOCTBEHHYIO JA€ATEIbHOCTb, BBIOMPATh TUIIOBbIE METOBI U CIIO-
coOBI BBITIOJTHEHUSI MPO(HECCHOHATBHBIX 33]1a4, OLIEHUBATh UX Y(PPEKTUBHOCTD U Ka-
4ECTBO
OK 3 | [IpuHumars pemieHus B CTaHAAPTHBIX U HECTaHIAPTHBIX CUTYALUAX U HECTH 3a HUX
OTBETCTBEHHOCTb
OK 4 | OcymiecTBasTh MOUCK U UCIIOJIb30BaHUE MHPOPMAIIUU, HEOOX0AUMOI 111 3P Pek-
TUBHOTO BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a]1a4, TPO(PECCHOHATBHOTO U JIUYHOCT-
HOT'O Pa3BUTHSL.
OK 5 | Mcnonp3oBaTh HHGOPMALIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTHH B IIpodeccuo-
HaJILHOH NIeATEIILHOCTH
OK 6 | PaGoraTh B KOJUIEKTUBE U KOMaH/Ie, 3((HEeKTUBHO OOIIATHCS C KOJJIEraMH, PYKOBO/I-
CTBOM, IOTPEOUTENIMU
OK 7 | bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaH bl (MOAYMHEHHBIX ), 32
pe3yabTaT BBINOJHEHUS 3aJaHUI
OK 8 | CamocTosiTeIbHO OMPENesaTh 3a7a4i MPOPECCHOHATIBHOTO ¥ JTUYHOCTHOTO Pa3BH-
THUSl, 3aHUMATbCA CaMOOOpPa30BaHMEM, OCO3HAHHO IJIAHUPOBATH MOBBILICHUE KBAJIU-
buxanumn
OK 9 | OpueHTupoBaThCs B YCIOBHSX HaCTOW CMEHbI TEXHOJIOTUH B MPO(ecCHOHATBHOM
NEeSATEIbHOCTH
Kon HanmenoBanue nmpodeccuoHaIbHBIX KOMITETCHITHI
IIK Pa3zpabareiBaTh cxeMbl UGPOBBIX YCTPOMCTB HA OCHOBE HHTETPAIHLHBIX CXEM pa3-




1.2.

HOW CTETIEHU MHTETPallun

IIK [IpoBOANTH U3MEPEHUS NTAPAMETPOB IIPOCKTUPYEMBIX YCTPOMCTB U OIPEAEIATH I10-
1.4 Ka3aTey Hale)KHOCTH

[IK [IpousBoauTH TECTUPOBAHUE, ONIPEAECIEHUE MAPAMETPOB U OTIIAJKY MUKPOIIPOLIEC-
2.2 COPHBIX CHCTEM




2.CTPYKTYPA U COJIEP)KAHUE YUYEFHOM JJUCIIUTLJINHBI

2.1. O0beM yueOHOI JMCHMILJIMHBI M BHABI Y4e0HO# padoThl

N Oo0bem B
Bun yueOHo# padoThI
yacax

O0beM yueOHOI 1 CHUNTHHBI 230
B TOM YHCIIE:

TEOPETUIECKOe 00yIeHUE 86

MIPaKTUYECKHE 3aHATHUS 62
CamocTrosiTejibHAasi pa6oTa (B TOM 4K cjie KOHCYJIbTAIUN) 82

IIpome:kyTouHnas arrecrtauus B gopme:
- 3a4eTa,

- ma(ppepeHIMPOBAHHOIO 324€TA;

- JK3aMeHa.




2.2. TemaTnueckuii IJIaH U coep:kanue yueoHoi aucuumimabl EH.01 DiieMeHTHI BbICHIeH MaTeMATHKH

Koabl koMneTeHnui,

O0bem
HaumeHoBaHue Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAnUM AeATeIbHOCTH B ¢dopmupoBanmnio Ko-
pa3iesioB U TeM o0yuarommxcst wacax | TOPPIX crnocodcTByer
3JIEMEHT MPOrpaMMbl
1 2 3
Copep:kaHue y4eOHOIro MaTepuaa
1. | OneMeHTHI BhICUIEH MaTEMAaTUKH, KaK Hayka, pojb U 3HAUYEHUE €€ B COBPEMEHHOM OK1
Beenenue. JKU3HU, CBSI3b C IPYTUMH JUCLHHUIIIIMHAMH. 2
2. | OcHOBHBIE pa3/esbl TUCIUTUINHBL.
3. | TpeboBaHus, mpenbsBiIsieMble K 00YJarOIUMCS.
Paszgea 1. DiieMeHTHI JMHEHHOM aJaredpbl 34
Coaep:xaHue y4eOHOro MaTepuaJa
1. | Onpenenenue matpuipl. JlelicTBUA HaJ MaTPUIIAMH, UX CBOKCTBA.
2. | OmpenenuTenu BTOPOTO, TPETHErO W 00Jiee BBICOKHX TOPSIKOB, BBIYMCICHUE H 4
Tema 1.1. CBOIICTBa ompeenuTeneil. OK 2, OK3, OK 6,
MaTpuubl 1 3. | ObpaTHasi MaTpuIla, BEIYHCICHUE OOPATHOW MaTPHIIHI. OK7
onpeneautenu. | Illpakruueckoe 3ansaTue Nel. Onepanuu HaJ MaTpULIAMH. 2 K 1.2,14
IIpakTnueckoe 3ansaTue Ne2. BpiuncieHue onpeaenurenei. 2
IIpakTnueckoe 3ansaTne Ne3. Haxoxienue oOpaTHON MaTpuIlbL. 4
CamocrositesbHas pabora Nel. Beruncnenue onpenennTeneid MaTpUILIbL. 8
Conep:xaHue yueOHOro MaTepuaja
1. | OgHOpOo/IHBIE U HEOHOPOIHBIE CUCTEMBI INHEHHBIX YpaBHEHUH.
2. | Pemienue cucreM JTMHEHHBIX ypaBHEHUH 1o nipaBmry Kpamepa. 4
Tema 1.2. 3. | Pemenue cucrem J'II/IHGI:/IHI)IX ypaBHeHHIEI MaTPUYHBIM METOJIOM. OK 2, OK 3, OK 6,
CHCTeMbE T eii 4. | Pemenue cucreM JUHEHHBIX YpaBHEHUI METOJOM Favycca. _ OK 7
. | [IpakTuyeckoe 3ansitue Ned. Perienue cucteM JMHEMHBIX ypaBHEHUH MO MpPaBUITY
HBIX YPABHCHHH. 2 [K1.2,1.4
Kpamepa u MaTpu4HBIM METOJOM.
IIpakTnueckoe 3ansTue NeS. Pemenue cucreM JTMHEHHBIX anreOpanyecKux ypaBHEHHM 5
MeronoM ["aycca.
CamocrositesibHas padora Ne2. PenieHue cUCTEM JINHEWHBIX YPaBHEHHM. 6




Pa3zgea 2. JjieMeHThI AaHAJIUTHYECKOI TeOMeTPHH

26

Coaep:xaHue y4eOHOro MaTepuaJia

1. | Onpenenenue BeKTOpa, KOOPAUHATHI BEKTOPA.
Tema 2.1. 2. | Oneparuu Ha/l BEKTOPaMH, CBOMCTBA BEKTOPOB 4
OK2,0K 3,0K4
Bektopbl. Onme- | 3. | Yron Mexy BEKTOpamMu ’ K 1’2 14
panuu Hajx Bek- | 4. | CkansspHOE MPOM3BEICHUE BEKTOPOB B
TOPaMHM. IIpakTnueckoe 3ansaTHe Ne6. /leiictBus HaJ BeKTOpaMu. Beruncienue Moayns U cka- 2
JISIPHOT'O MTPOU3BEICHHUS.
CamocrositesbHas pabora Ne3. Bekropsl. KoopinHaTel BEKTOPOB. 4
Coaep:xxanue y4eOHOro MaTepuaJia
1. | YpaBHeHue npsMoil Ha MJIOCKOCTU: KAaHOHMYECKOE, apaMEeTPHUUECKOE, BEKTOPHOE,
C YIJIOBBIM KO3 puiieHTom.
2. | YpaBHeHUE NPsIMOH, MPOXOSIIEH Yepe3 ABe JaHHbIE TOUKH.
Tena 2.2 3. | CocTaBneHne ypaBHeHUN NPSMBIX. 6
TpsiMas na noc- g ;;g;‘f: );(fgpiiZﬁgfﬁiﬁlﬁp};ﬂ;ﬁioC::ﬁnnc runepOoia, mapabosa OK 2, OK 3, OK 4
koctu. Kpusbie . — 2 2 : - [IK1.2,14
BTOPOro MOPAIKA. 6. COCTaIEJIeHI/Ie YpaBHEHUH KPHUBBIX BTOPOrO IMOpsAAKa M H300pakeHHEe Ha KOOPIH-
HAaTHOW IUIOCKOCTH.
IIpakTnyeckoe 3anaTne Ne7. CoctaBiieHue ypaBHEHUH NPSMBIX, UX TOCTPOCHHUE. 2
IIpakTnueckoe 3ansaTne Ne8. CocraBieHre ypaBHEHHI KPUBBIX BTOPOTrO MOPSJKA, UX 5
IIOCTPOEHHE.
CamocrositesibHas pabora Ne4. KpuBbie BTOporo nopsiaxa. 6
Pa3nes 3. OcHOBBI MAaTEeMATHYECKOI0 AHAJIM3A 20
Coaep:xanue yueO0HOro MaTepHaJia
YucnoBsle 1OCIEN0BATEIbHOCTH. MOHOTOHHBIE, OTPAaHUUYEHHBIE TTOCIIEI0BATENbHO-
Tema 3.1. CTH.
Teopus npene- IIpenen mocnenoBaTeIbHOCTH. 6 OK 2,0K3,0K 4

JoB. HenpepbiB-
HOCTb.

BeckoHeuHo Maible 1 0€CKOHEYHO OOJIbIINE OCICA0OBATCIBHOCTH, UX CBOICTBA.

[Tpenen pynkmuu. CpoiicTBa npenena GyHKnu. PackpbiTe HEOnpe1eIeHHOCTEH.

Teopewmsl 0 ipenenax. [lepBbiii 1 BTOpOW 3aMeyaTeIbHbIC MPEIEIbI.

SRR I

HenpepbIBHOCTh PYHKITHH.

[K12,1.4




7. | OMHOCTOPOHHHME MPEEIbI.

8 | Touku pa3peiBa, UX KiaccHpUKaIUs.

IpakTnyeckoe 3ansaTue Ne9.Boiunciienue npeaenoB ¢ MOMONIIBI0 3aMeYaTeIbHbIX Mpe-

. 2
JIeJIOB, PACKPBITUE HEOTIPEICIIEHHOCTEH.
CamocrosiTtesibHas padora NeS. Teopus npenenos. 10
IIpomeskyTounas arrecrauus B gopme 3a4yera 2
Pa3nes 3. OcHOBBI MaTEeMATHYECKOI0 AHAJIU3A 46
Coaep:kanue yueOHOIro MaTepHaJa
Tema 3.1. 1 OpI[HOCTOp}(’)HHI/Ie npeﬂenmp -
Teopusi mpefe- : : OK 2,0K 3,0K 4
2. | Touku pa3pbiBa, X KiaccUpUKAIHSI.
JoB. HenpepbiB- K 1.2,14
HOCTE IIpakTuyeckoe 3ansaTue Nel(.BpruncieHre ogHOCTOPOHHHUX MpPENENOB, KiIacCH(pUKa- 4
' sl TOYEK Pa3phIBA.
Coaep:xanue yue0HOro MaTepHaJia
1. | Onpenenenue npon3BoAHON QYHKIMH.
2. | Obmee npasuino quddepeHIpoBaHUS.
3. | Ilpon3BogHBIE OCHOBHBIX 2JI€MEHTAPHBIX (DYHKITHIA.
4. | OcHoBHBIE npaBmiia U HepeHINPOBAHMS.
T 12 5. | duddepenumpyemocts pyHKIMH, 1updepeHman GyHKIUH.
i (befll;m - 6. | IIponsBogHas CIOKHOW (DYHKIIHU. 12
uddepenun-
. OM3BOJIHBIE U AU depeHIInanbl BHICIIUX MOPSAKOB.
aJIbHOE MCUHCJIe- D A A hepern PIA OK2, OK 4, OK 5,
8. | IlpaBmo Jlomwuras.
HUE YHKLUIH 071- 9. | Bo3pacranue u yObiBaHuEe QYHKIUN.DKCTpeMyM (QYHKIUU OK8
HOi AeiicTBH- : P A YHIKIUH, JRCTPCMYM OYHKIIH. MK1.2, 1.4, 2.2
N 10. | Beimykible pyHKIMHU, TOUYKH Tieperunoa.
TeJIbHOH mepe-
N 11. | AcuMnTOTHI.
MEHHOI.
12. | IlonHoe uccnenoBanue GyHKIUU.
IIpakTuyeckoe 3anaTue Nell.Brruncnenue npou3BOAHBIX (QYHKIHMA O OMPEIETICHUIO 5
IIPOU3BOAHOM.
IIpakTuyeckoe 3ansaTue Nel2.Briuucienre npou3BOJHBIX 3JIEMEHTAPHBIX QYHKIIHI. 2
IIpakTnyeckoe 3ansiTue Nel3.BeruncieHre npon3BOIHBIX CIOXKHBIX (QYHKIIUH. 2
IIpakTnyeckoe 3ansitue Nel4.Briuucienve npousBoJHBIX U auddepeHnuanoB BbIC- 2




UX MMOPAJAKOB.

IIpakTnyeckoe 3ansatue NelS.IlonmHoe uccnenosanue ¢pynknun. Iloctpoenue rpadu-

N 4
KOB (DYHKITHH.
CamocrosiTeibHasi padora Ne6. /[uddepennmanbHoe ucyucieHre (QyHKIMH OJHOM 10
JEHCTBUTENLHOM EPEMEHHOM.
Copaepxxanue yueOHOIo MaTepuaJa
Tema 3.3. 1. | HeonpeneneHnHbiit mHTErpaj, ero CBoMcTBa. Tabauiia OCHOBHBIX HHTEIPAJIOB.
HNuTerpaibHoe 2 MeToapl MHTETPUPOBAHUS: HEMOCPEICTBEHHOE HMHTEIPUPOBAHUE, METOJ 3aMEHBI 4
HCUYHCIEeHHnE " | HIepeMEHHBIX. OK2,0K4,0K9
¢yukuuu ognoii | 3. | MHTEerpupoBaHue mo 4actsm. [1K1.2,1.4,2.2
AeiicTBUTENbHOM | 4. | HTerpupoBanue pallMoOHAIBbHBIX U UPPALMOHATBHBIX (DYHKIIHH.
nepeMeHHO. IIpakTuyeckoe 3ansitue Nel6. HTerpupoBanue 3aMeHON NEPEMEHHOM U MO YacTsAM B 2
HEOIIpeIeJIECHHOM HHTEerpalle.
IIpomeskyTouyHas arrectauus B popme 1udpdepeHHpOBaAHHOIO 3a4eTa 2
Pa3zngen 3. OcHOBBI MATEMATHYECKOT'0 AHAJIHN3A 84
Conep:xanue yueOHOT0 MaTepHaJia
1. | OnpeneneHHbI HHTETpa, €ro CBOMCTBA.
2. | OcHoBHas (hopMysa HHTETPATHHOTO HCUUCICHHSL.
Tema 3.3. 3. | MHTerpupoBaHue 3aMeHON MEPEMEHHOM U 10 YacTsIM B ONPe/Ie]IEeHHOM HHTErpase. 4
Wuterpanbuoe 4 | [TpunoskeHns onpenescHHOTO HHTErpaia B FeOMETPUIL
HeHHcIeHne 5 | HecoOcTBeHHbIC MHTErpAIEl C GECKOHEUHBIMU NPECIaMH HHTCTPHPOBAHHS 1 OT OK 2,0K 4, 0K 9
(])):chmm oaHoi " | HeorpaHMYEHHBIX QYHKIHA. [1K1.2,1.4,2.2
ACUCTBUTEALHOM | 1113 THueckoe 3ansTHe Nel7. BEruncienue onpe/ieIeHHbIX HHTETPANIOB. 2
IEPEMCHHOM. IIpakTnyeckoe 3ansiTue Nel8. Boruncnenue miomaneit puryp ¢ noMoIsko onpee- 2
JICHHBIX UHTErPaJIoB.
CamocrositenbHas padora Ne7. HecoOCcTBEHHbIE HHTETPAIBI. 6
Tema 3.4. Copepxanue yueOHOIro MaTepuasa
JAnddepenuu- 1. | ®yHKIMM HECKOJIBKUX AEHCTBUTEIbHBIX MIEPEMEHHBIX. OK?2. OK 4.0K 5
aJIbHOE HCYHCIe- ITpenen u HempepbIBHOCTh (PYHKIIMU HECKOJIBKHX MEPEMEHHBIX. 8 : ;

HHMe (PYHKIUH He-
CKOJILKHX Jei-

2
3. | YacTHbIe Ipon3BOIHBIC (PYHKIINU HECKOIBKHX JICHCTBUTEIBHBIX TIEPEMEHHBIX.
4. | AudpdepenunpyeMocTb GYHKIINHA HECKOIBKUX MEPEMEHHBIX.

K 1.4,2.2

10




CTBUTEJIBHBIX Ie-
PEeMEHHBIX.

5. ‘ [TpousBoaubIe U MU GEpEeHITHATBI BBICIIUX MOPSIKOB.

IIpakTnyeckoe 3ansitne Nel9. Haxoxxnenue o0nacTé OmpenesieHUs W BBIUMCIICHUE
YACTHBIX 3HAUYEHHUH U1 QYHKIMU HECKOJIBKUX MIEPEMEHHBIX.

IpakTuyeckoe 3ansaTue Ne2(. Brruncienue 4acTHBIX MPOU3BOAHBIX U AU QEpeHIna-
J10B (PYHKIIHUN HECKOJIBKUX MEPEMEHHBIX.

CamocrosiTeibHasi padora Ne8. YacTtHeie mpon3BOAHBIE (DYHKIIMM HECKOJIBKUX JICH-
CTBHUTEJIbHBIX IEPEMEHHBIX.

Tema 3.5.
HNuTerpanabnoe
HCYHCICHHE
(pyHkuum He-
CKOJILKHX J1ei-
CTBHTEJbHBIX ITe-
PeMEeHHBbIX.

Coaep:xanue yueOHOTo MaTepHaJia

JIBOMHBIE MHTETPAJIBI.

CBolicTBa IBOMHBIX HHTEIPAJIOB.

IIoBTOpHBIE HHTETPAJIBIL.

CBe,Z[eHI/Ie JIBOMHBIX HWHTCI'PAJIOB K ITIOBTOPHBIM B CJIy4ac obnacreii 1 u 2 Tuma.

gk~ wIN e

[IpunokeHns IBOWHBIX HHTETPAJIOB.

IpakTnyeckue 3ansiTus Ne21

1. ‘ Brruucnenue IIOBTOPHBIX U JBOMHBIX HHTCI'PAJIOB.

CamocrosiTeibHas paGora Ne9

1. ‘ Brraucnenue I[BOfIHBIX HHTCT'PAJIOB.

OK6, OK 7
K 1.2

Tema 3.6.
OObLIKHOBEHHDBIE
auddepeHuuanb-
Hble YPABHEHHUSI.

Coaep:xanue yueOHOT0 MaTepHaJia

Omnpenenenne 0ObIKHOBEHHBIX AU depeHInanbHbIX YpaBHEHUH.

O611ee 1 yacTHOE pereHus AU pepeHnanbHbIX YPaBHEHUH.

ypaBHeHI/IH C pasaCIICHHBIMU W PA3ACIAOIINMUCA ICPCMCHHBIMU.

OI[HOpO,I[HLIC YpaBHCHUS IICPBOI0 IOpsAAKA.

YPaBHeHI/ISI, MPUBOAATIHECA K OAHOPOJAHBIM.

JInHeiinbie OIHOPOJHBIC U HCOAHOPOAHBIC YPABHCHU IICPBOI'0 TOPSAAKA.

Juddepennnanbable ypaBHEHUS! BTOPOTO MOPSIJIKA.

o N OMwNE

JIuHeltHbIe OTHOPOHBIE YPAaBHEHUS BTOPOIO MOPsI/IKA ¢ MOCTOSIHHBIMU KO3 PHIIH-
€HTaMH.

JIvuHeltHbIe HEOHOPOAHBIE YpaBHEHHS BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 u-
[[UEHTaMH.

10.

Jnddepennnanbable ypaBHEHUS, TONYCKAIOIINE MOHMKEHUE CTETIEHEH.

IIpakTnyeckoe 3ausaTue Ne22. Pemenue auddepeHnnanbHbIX ypaBHEHUH IEPBOTO T10-

OKS, OK 6, OK 7
K 1.2,14,2.2

11




psZiKa C pa3leNAoIUMKC IEePEMEHHBIMU; OAHOPOIHBIX NU(QepeHInaIbHbIX YpaBHe-
HUI IEPBOT0 MOPSIKA ¥ JTMHEUHBIX MU (EepeHIINATbHBIX YPaBHEHUH IEPBOTO MOPSIKA.

IIpakTuyeckoe 3ansitue Ne23. PereHue TUHEHHBIX OJHOPOIHBIX AuddepeHIIHaTbHBIX

ypaBHEHHI BTOPOTO MOPSIIKA C TOCTOSHHBIMU KO3 (DUITMEHTaMU. 2
CamocrositeibHast padora Nel(. Pemenne nuddepeHnnanbHbIX ypaBHEHHH. 6
Conep:kanue y4eOHOT0 MaTepHuaJia
1. | Onpenenenus YMCI0BOrO Psiia, CyMMBI psajia, ocTaTka psjia. CBoiCTBa psOB.
2. | HeoOxoauMmpblil pU3HAK CXOAMMOCTH psilia.
3. | Ilpu3naku cpaBHEHHS MOJOXKHUTEIbHBIX PSJIOB.
4, | Ilpu3nak JlamamoGepa.
5. | PaguxanbHblil 1 MHTErpanbHbIi npu3Hak Komm.
6. | 3Hakouepexyrommecs psibl. 6
7. | Ilpuznak cxomumoctu JlerOHmIA.
Tema 3.7. 8. | AGCONIOTHAS U YCIIOBHASI CXOJMMOCTh 3HAKOIIEPEMEHHOTO Psijia. OK4, OK 5
Teopus psigos. | 9. | Crenennsbie psiabl. CBOICTBA CTCICHHbIX PSJIOB. MK 1.4,2.2

10. | Psagser Teitmopa u MakiopeHa.
11. | Pa3znosxeHue 3neMeHTapHbIX (QYHKIIH B P,
12. | Pagst Oypoe.
IIpakTuyeckoe 3ansitue Ne24. HaxoxxaeHue cyMMbl psiaa no onpezaeneHuto. Mceenemno- 2
BaHUE CXOAMMOCTH MOJOKHUTEIbHBIX PSJIOB.
IIpakTuyeckoe 3ansaTue Ne25. VccnenoBaHue cXOIMMOCTH 3HAKOUYEPEAYIOIIUXCS Psi- 2
JoB. MccnenoBanye 4nucIoOBBIX psOB Ha a0COMIOTHYIO U YCIOBHYIO CXOJMMOCTb.
CamocrosiTeibHasi padota Nell. Pasnoskenue QyHKIMIA B CTETIEHHBIE PAIbI. 6

Pa3nes 4. OCHOBBI TeOpPHH KOMILICKCHBIX YHCEJI 18
Coaep:xanue yueOHOro MaTepHaJia

Ko?;[ﬁilfékble 1. OHPGHGHGHI/IG KOMIUIEKCHOTO YHCJIa B ajlre0pandeckoi Q)ovae. OK 1, OK 2, OK3

2. | JlelicTBus HaJ KOMIUIEKCHBIMH YHCIIaMU B anrebpandeckoii hopme. 4

4yHcia B ajredpa- [IK'1.2,1.4,2.2

waeckoii dopme. 3. | I'eomeTpuyeckoe n300pakeHne KOMIIEKCHOT'O HHCIIa.
4. | Pemenne anreOpandeckux ypaBHEHUH.
Tema 4.2. Conep:xanue yueOHOTo MaTepuaJia 4

12




KoMniekcHble

Tpuronomerpuyeckas ¢popma KoMmIiekcHOro yucia. [lepexon ot anredpanyeckoit

4yHCcIa B TPUTO- L (OpMBI K TPUTOHOMETPUIECKOM U 00PATHO.
HOMeTpUu4YecKkoi u | 2. | JlelicTBUS HaJl KOMILUIEKCHBIMU YHCJIAMHU B TPUTOHOMETpHUUYECKON hopme.
nokasareabHon | 3. | [lokasaTenbHas popMa KOMILICKCHOTo 4yncia. ToxaecTBo Diiepa.
¢popmax. 4. | JleficTBUs Ha/l KOMIUIEKCHBIMU YHCJIAMU B I10Ka3aTeJIbHON opMme.
IIpakTHyeckoe 3ansiTue Ne26. /leiicTBUS HaJ KOMIUIEKCHBIMHU YMCIaMH B TPUTOHOMET- 5
pPHUYECKON U MOKa3aTeNIbHON (hopMax.
IIpakTnyeckoe 3anaTue Ne27. [lepexoxn ot anredpanveckoil GOpMbI K TOKa3aTEIbHOM 5
U TPUTOHOMETPHUYECKON, M 00paTHO.
CamocrositesnbHas padora Nel2. [leiicTBUs HaJl KOMIUIEKCHBIMU YUCIaMHU. 6
IIpomeskyTouyHas arrecTanus B popme IK3aMeHa
Bceero: 230

13




3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCIIATIIAHBI

B nensx peannzanyyu KOMIIETEHTHOCTHOIO IMOAXOJAa Ipu M3ydeHuM aucuuiuinabl EH.01
OJeMeHTH! BbICIIEH MAaTeMaTUKHU UCIOJIb3YIOTCS AKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEACHUS
3aHATHUI: TPYNIOBBIE JUCKYCCHH, METOJ ITPOEKTOB, «MO3TOBOI IITYpM», CEMUHAPbI-TUAIIOTH, pabo-
Ta B MaJbIX IPyMNIax, MyJIbTUMEIHA-IIPE3CHTALIH.

[TpumeHenne Ha yueOHOM 3aHATUU MHTEPAKTUBHBIX (POpPM pabOTHI, CTUMYIHPYET MO3HABA-
TEJIbHYI0O MOTHBALIMIO O0YYaroLIUXCs, IOMOTaeT MOAJIepKaTh MOTHBALMIO OOYYaIOUIMXCS K IOJTY-
YEHWUIO 3HAHUM, HAJIa)KMBAaHUIO MO3UTHBHBIX MEXINYHOCTHBIX OTHOUIEHWM, IIOMOTaeT yCTaHOBIIE-
HUIO Jo0poxkenarenbHO atMocdepbl. MHunMupoBaHue U moafep:kka HCCIeAOBAaTENbCKOW aes-
TEJILHOCTU OOYYaIOUINXCS B PaMKax peau3alliid UMH UHIMBUAYAIBHBIX U TPYNIIOBBIX HCCIIEOBA-
TEJIbCKUX MPOEKTOB, J1a€T BO3MOKHOCTh MPHUOOPECTH HABBIK CAMOCTOSATEJIBHOIO peLIeHUs mpodiie-
MBI, HABBIK T€HEPUPOBAHUS U 0(OPMIICHUSI COOCTBEHHBIX MJICH, HABBIK YBAXKUTEIBHOTO OTHOIICHUS
K 9Y)KMM HJIeM, HaBbIK IyOJIMYHOTO BBICTYIUIEHUS Iepej ayJUuTOpUei, apryMEHTUPOBAHUS U OT-
CTauBaHUS CBOEH TOUKU 3PEHUSL.

JU1sl TO3UTHUBHOI'O BOCHPUATHS 00y4aroIMMUCs TpeOOBaHUI IperoiaBaTens, NpUBICUECHUS
UX BHHUMaHUS K 0OCY)XTaeMOH Ha 3aHATHH MH(POPMALUH, aKTHBH3AIMHA WX MO3HABATEIBHOU Jesi-
TEJIBHOCTU Ha y4eOHBIX 3aHATHUAX MEXIy IpernojaBaTeieM U OO0y4aroIMMUCS yCTaHaBJIMBAIOTCS
JIOBEPUTENIbHBIE OTHOLLICHUS.

Ha yyeOHOM 3aHsATHN COOMIIONAIOTCS OOIIEIPUHATHIC HOPMBI [TOBEJICHHS], TpaBuiia OOIIEHUS
CO CTaplIMMH (IIpernojaBaTesieM) U CBEPCTHUKAMU (00y4aroIUMUCS), IPUHIUIBI y4eOHON AHUCLIU-
IUIMHBI U CAMOOPraHU3alHH.

3.1. TpeOoBaHUsI K MUHUMAJIbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 10

Peanuzanus nporpamMMbl y4eOHOH AUCHUIUIMHBI oOecriedeHa KaOMHEeTOM MaTeMaTu4ecKux
JUCLHUIUIMH JUIS TIPOBEJCHUS NMPAKTUUECKUX 3aHATUN M AUCHUIUIMHAPHOW MOJTOTOBKH, OCHAIIIEH-
HBIM CJIETYIOIITUM 000PY/I0BAHUEM:

IlepeyeHb y4eOHO - HATVISIAHBIX TOCOOMIA:

Pa3narounsblil Matepual, KOMIUIEKT TaOJIUL, MPe3eHTalUH.

OcHaneHHOCTh 000pyI0BAHHEM:

[TK, mynsTUMenuiiHOE 000pYI0BaHUE:!

— aBTOMaTu3MpoBaHHOe pabouee MecTo mnpenonasarens (mpoueccop IntelCorei73,3Ghz,
16 GbRAM, 120GbSSD, 2 TbHDD, LED 24”, LCD 17”) ¢ noctynom k cetu IHTepHET;

— npunrep HPLaserjetPro 400;

— npoekrop (PanasonicPT-LB60NTE);

— okpaH (ProkolorDiffusion-ScreenD2);

— akycruueckas cuctema Genius SP-HF2000X;

yueOHasi MeOellb: CTOJIbI, CTY/bs, JOCKAa MEJIOBas.

IIporpammHoe o0ecnieueHue:

Microsoft Windows (moroBop Ne6714-20 ot 31.08.2020 no 31.08.2021), Microsoft Office
Professional Plus (norosop Ne6714-20 ot 31.08.2020 no 31.08.2021), Zoom (6ecriaTHast Bepcusi) —
cBoOoIHO-pacnpocTpansemoe [10.

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NPorpaMmbl
Jlist peanuzanuy IporpaMMbl Y9eOHON TUCITUTIIMHBI OMOIMOTEUHBIN (DOH HMEET TeYaTHbIC
U MH(OPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH
1. boromomoB, H. B. Maremarnka : y4eOHHUK JIS CpeaHEro MPOQPECCHOHAIBHOTO
obpaszoBanus / H. B. boromonos, I1. M. Camoiinenko. — 5-e uzn., nepepad. u nomn. — Mocksa :



WznatensctBo FOpaiit, 2021. — 401 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-07878-7. — Texcr : snektponHbIii // O6pa3zoBarensHas miardgopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/469433 (nara obpamenus: 05.06.2021).

2. XpunyHoBa, M. b. Beicias maTtemaTuka : y4eOHMK W TPAKTUKYM I CPEIHETO
npodeccuonansHoro odpazoanust / M. b. XpumyHoBa [u np.] ; mox oOmieir pemakiueit M. b.

XpunynoBoii, M. W. Ilpiranok. — MockBa : WzmatensctBo HOpaitt, 2021. — 472 c. —
(ITpodeccronansuoe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekct : 37€KTpOHHBINH //
O6pazoBarenpHas 1atdopma IOpaitt [caiit]. — URL: https://urait.ru/bcode/471507 (nara

oOpatuenus: 05.06.2021).

3.2.2. JlonoJTHUTEJIbHbI€ HCTOYHUKM:

1. Byrpos, f. C. Beicmas matematrka B 3 1. T. 2. DaeMeHTHl TUHEHHON anreOpbl U aHaIuTHYe-
cKoil reoMeTpui : yueObnuk g By3oB / f. C. Byrpos, C. M. Hukonbsckuii. — 7-e u3a., crep. — Mocksa :
WznarensctBo FOpaiit, 2020. — 281 ¢. — (Bricuiee obpaszoBanue). — ISBN 978-5-534-03009-9. — Tekcr :
anektponHuslii / IBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449950 (nata obpamenus: 05.06.2021).

2. Maremaruka. [IpakTukym : yueOHOe mocoOue Asisi cpeHero npoheccuoHansHoOro oopa-
3oBanus / O. B. Tarapaukos [u ap.] ; mox obmeii pexakmueit O. B. TarapaukoBa. — Mocksa : 13-
natensctBO FOpaiit, 2021. — 285 ¢. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-
03146-1. — Tekct : snekrponHbld // OOpa3oBarensHas Tuiargopma lOpaiit [caiit]. — URL:
https://urait.ru/bcode/470068 (mara obpamenus: 05.06.2021).

3. DneMeHTHI BBICHIEH MAaTEeMAaTHKU: METOIUYECKHE YKA3aHUS 110 BBHITTOJIHEHUIO CAMOCTOSI-
TeNbHBIX paboT /i oOyyaromuxcs o cnenuanbHocTaM 09.02.01 KoMibioTepHbI€ CUCTEMBI U KOM-
riekchl, 09.02.03 IIporpamMupoBanue B KOMIbIOTepHBIX cucteMax, 09.02.04 MudopmanuonHsie
cuctemsl (1o orpacisam)/ TUY; coct. T.A. IlerpoBa.— Tromens: TUY, 2020.— 48 c. — Tekct: Hemno-
CpEJICTBEHHBIN.

3. DJIeMeHTHI BBICIICH MATEMATHKHU: METOJWYECKUE YKA3aHUS IO BBITIOJHEHUIO MPaKTUYC-
CKUX pabot it oOyyatromuxcs o cnenuanbHoctd 09.02.01 KoMnbroTepHbIE CHCTEMBI KOMILIEKCHI.
UYacte 1/ TUY; coct. T.A. [lerpoBa.— Tromenb: TUY, 2020.— 32 c. — TekcT: HEMOCPEACTBCHHBIH.

4. DneMeHTHI BBICHIEH MAaTeMAaTUKW: METOJIUYECKHE YKA3aHHS IO BBITTOJIHEHHUIO MPaKTHYE-
CKUX pabot it oOyyatromuxcs o cnenuanbHoctd 09.02.01 KoMnbioTepHbIE CHCTEMBI KOMILIEKCHI.
Yacts 2/ TUY; coct. T.A. [lerpoBa.— Tromens: TUY, 2020.— 32 c¢. — TekcT: HEMOCPEICTBEHHBIN.

5. DneMeHTHI BBICIIEH MaTeMaTUKHU: METOJIWYECKUE YKa3aHUsI 1O BBITTOJHEHHUIO MPaKTHUE-
CKUX pabot it oOyyatomuxcs no cnenuanbHoctd 09.02.01 KoMnbroTepHbIE CHCTEMBI KOMILIEKCHI.
Yacte 3/ TUY; coct. T.A. [lerpoBa.— Tromenn: TNV, 2020.— 32 c. — TekcT: HEMOCPEICTBEHHBIH.

6. https://eduherald.ru/ru/article/view?id=14142 — >xypuan «MexXIyHapOIHbIA CTyacHYC-
CKMI HAyYHBIM BECTHUK.

7. https://e.lanbook.com/journal/issue/311164 - sxypuan «Hayka u mkosay.

8. https://elibrary.ru/title_about.asp?id=7311 — xxypHan «AsreOpa u JIOTHKAY.

3.2.3 IIpodeccnonabHble 0a3bl JaHHBIX:

1. http://www.mathnet.ru/index.phtml/?option_lang=rus - Math-Net.Ru : O6mepoccuiickuii
MaTeMaTHYECKUH MOPTal.

2. http://window.edu.ru/ - Eannoe oKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam

3. https://math.ru/lib/ - Math.ru/lib

3.2.4 UndopManmoHHbIe pecypchl:

1. http://www.rsl.ru/ - Poccuiickast TocymapcTBeHHast OnOIHOTEKA.

2. www.edu.ru — Poccuiickoe o0pa3zoBanue (heaepaibHbIi TOpTall.

3. http://www.ict.edu.ru - UadopmaiimoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B 00pa3oBa-
HHH.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOI

JTACIHATITAHBI

Pe3yabTarnl 00yyeHus
(3HaHUS, yMEHUS, IPAK-
THYECKHIl ONbIT)

Kpurepun oneHku

MeTtoabl OLICHKH

3nanus:

- OCHOBBI MaTE€MaTHYECKO-
ro a"aam3a, JTUHEHHOH alI-
reOpbl ¥ aHAIUTHYECKOU
r€OMETPUU;

- HOHSATHUS MaTPULBI, ONPEACIUTEN,
BHJIbI MaTpPULI;

- OINpEACIICHUE CHUCTEMBI JIMHEWHBIX
YpaBHEHUU;

- IIEPEUHCIICHHE IOCIIENOBATEIbHO-
CTU JACUCTBUU IIPU PELICHUU CUCTEM
JTUHEHHBIX YPaBHEHH METOJIOM 00-
paTHOW MaTpulbl, 1O (opmynam
Kpamepa, metonom I"aycca;

- [IOHATHE BEKTOPA;

- (QopMmynupoBKa omnpeAeNeHUd U
IIEPEUYMCIICHHE CBOMCTB CKAaJSPHOIO,

[IpakTrueckue 3anstust Nel-
7
CamocrosiTenbHas
Nel-4

TectNe 1-4
YceTHBI onpoc
TectupoBanue
HaxonurenbHoe oLieHMBa-
HUe (PEUTHHT)

pabora

BEKTOPHOTO u CMEIIaHHOTO
IIPOU3BEICHUS BEKTOPOB -
BBIIIOJIHEHUE NEUCTBUN Hang
BEKTOpaMH;
- HaXO0XJCHHUE CKaJIIpHOTO,
BEKTOPHOI'O u CMEIIIaHHOT O
ITPOU3BENCHUS BEKTOPOB
- OCHOBBI nupdepenuu- | - (dhopMynupoBKa npasui | [Ipaktuueckue 3ansatust Ne§-
QIBHOTO U MHTErPalbHOrO | TuddepeHpoBaHus u |23
HCYMCIICHUS. MIEpPEYUCIICHNE npousBoaHbIX | CaMocTosiTenbHas — paboTa
OCHOBHBIX JIEMEHTapHbIX QyHKIMH, | Ne 5-11
- MEepEUYNCIICHHE tabnmuunbix | Tect Ne 5-11
UHTETpajoB, (opMyIMpoBKa mpaBuil | TecTupoBaHHe
WHTETPUPOBAHUS; HakonurenbHoe  oleHuBa-
- (hopMyTUpPOBKa OTpENEICHUN U TO- | HUe (PEHTHHT)
HATUNA TEOPHUHl PIOB [IpakTnueckue 3aHATHS
- OTIpeJelIeHNe KOMIUIEKCHOTO uucia, | Ne25-27
TE€OMETPUUYECKOE npencrasienue | CamocrostenbHas — paboTa
KOMIUIEKCHBIX —4Hcen, anredpande- | Nel2
CKas, TpUroOHOMeTpuueckas M moka- | Tect Nel2

3aTcJIbHasA (1)OpMI)I KOMIIJICKCHBIX YH-
Ccel

Ymenus:
- BbmmosiHeHuWe — nevictBuil  Hap | [Ipaktnueckue 3ansatus Nel-
- BBINIOJIHATH  OTEpaIuu
MaTpHIIAMU, BBIUKCIIEHHE | 5
HaJ MaTpPUIIAMH U PeliaTh .
o OTIpeIeTUTEICH; CamocrositennpHass ~ pabora
CHUCTEMBI JIMHEHHBIX ypaB- .
S - pellleHHe CHUCTEM JIMHEHHBIX ypas- | Nel, 2
b w (v}
HEHMI MeTOoI0M 00parHoi Matpuusl, | Tect Ne 1-2
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no ¢opmynam Kpamepa, meronom
l'aycca

- MOCTPOEHHE TOYEK MU HAXOXKJECHUE
WX KOOpAMHAT B IPSAMOYIOJbHON
JIEKapTOBOM M TMOJISIPHOM CHUCTEMax
KOOp/JMHAT;

- COCTaBJICHHE YPaBHEHMI NPSIMBIX U
KpUBBIX BTOpPOTO MOpsijiKa, HUX IIO-
CTPOEHHUE

- NOCTPOEHHE TOYEK U HaXOXKJECHUE
WX KOOpAMHAT B MPSAMOYTOJIbHOU
JIEKapTOBOM M IOJISIPHOM CHUCTEMax
KOOP/IMHAT;

- COCTaBJICHUE YPaBHEHUU MPAMBIX U
KPUBBIX BTOPOIO IMOpsAKa, HX IO-
CTPOEHHE;

[IpakTrueckue 3ansTus Neb-
8
CamocrosiTenbHas
Ne3, 4

Tect Ne 3, 4
VYeTHbII onpoc
TectupoBanue
HaxonurenbHoe oeHnBa-
HUE (PEUTHHT

pabora

- TPUMEHATH  METOJBI
T pepeHnaIbHOr0 |
MHTErPaJIbHOTO MCYHCIIe-
HUSL.

- BBIUMCJIEHHE Tpefena (QyHKIUU B
TOYKE n B 0ECKOHEUYHOCTH,
WCCIIeTOBaHHE byHKIIUN Ha
HETIPEPBHIBHOCTH B TOUKE;

- HaXO0XJICHUE MIPOU3BOTHON
byHKIUY,

- HCCIeIoBaHue
MoCTpocHHE Tpaduka;
- BBIUMCIICHHE  HEONPEEICHHBIX,
OTpeIeICHHBIX " JTBOMHBIX
WHTETPaJIOB

- HaXO0XJICHUE
MIPOU3BOIHBIX;

- HCCIIEJIOBAaHUE CXOJIMMOCTH PsIIOB

byHKIIUN u

YaCTHBIX

[IpakTrueckue 3ansaTust No9-
25
CaMocrosTeabHas
Ne 5-11

Tect Ne5-11

pabora

VYerHbll onpoc
TectupoBanue
Haxonurensnoe
HuUe (peUTHHT)

OLICHHNBA-

- pewmenust nudepeHu-
AJbHBIX YPaBHEHUIN

mddepeHnaIbHbIX
MEepBOTO0 ¥ BTOPOTO

- pelIeHHue
YpaBHEHUI
opsAIKa

- BBIIOJHATH  JCHCTBUS  HaX
KOMIUIEKCHBIMA 4YMCJIaMU B Pa3HBIX
dbopmax;

- MepexoauTb W3 OJHOH (OpMBbI
MIpPE/ICTAaBICHHS] KOMIUIEKCHBIX YHCEel
K JIpyrou

[IpakTrueckue 3aHATUS
No26-27
CaMocTrosTenbpHas
Nel2

Tect Nel2
YeTHBII onpoc
TectupoBanue
HakormmrensHoE

HUe (pEeUTHHT)

pabora

OlLIEHHBA-

IIpakmuueckuii onvim:

- BBINOJIHEHUS ONepaIuii
Ha/l MaTpHIIaMU W pelle-
HUE CHUCTEMbI JIMHEWHBIX
YpaBHEHU;

- TNpUMEHEHHs METOJOB
nuddepeHIMaAIBHOTO |
UHTETPaIbHOTO HUCUHUCIIe-
HUSI;

- pemenust nudepeHu-

- JIEMOHCTPUPOBATb  BBIIIOJIHEHHE
onepanun Haxg MaTpHUIIAMH;
IIPUMEHATh YMEHUS IIpU PELICHUU
CUCTEM JIMHENHBIX YPAaBHEHU;

- JIEMOHCTPUPOBATb  HAXO0XKICHUE
MPOU3BOIHON (DYHKIMHU; TPUMEHSATH
IIPU UCCIIEIOBAaHUM (DYHKIIUH;

BBIYUCIICHUE HEONPEIEIECHHBIX,
OIIPEIETICHHBIX u JIBOMHBIX

- TectupoBanue MHo BCEM Te-
Mawm;

- OKcHepTHass OIEHKa CcaMo-
CTOSITENILHOM palboThI;

- OKcmepTHast OIEHKa IMPaKTH-
4eCcKoH paldoThI;

- IloaroroBka M BBICTYIUICHHE
¢ cooOIIeHreM, TIPE3eHTaIHEH;
Pemenue cutyaiimoHHoil 3aaa-
YU TIPU W3JI0KEHUH TEOPETH-
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QIBHBIX YPaBHEHHUN MHTErpajioB, HAXOXKJICHHWE YaCTHBIX | YECKOrO MaTepuaa.
MIPOU3BOIHBIX

- JIEMOHCTPUPOBATH pemieHue
Qg QepeHIMaNbHbIX YpaBHEHUH
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