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1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Hesapb y4yeOHOI QM CHUNITHHBI

[{enpto yueOHOM TUCITUTIITMHBI ABIIIETCS (POPMUPOBAHHE CIIEITUATTUCTOB, YMEIOITUX 000CHO-
BaHHO M PE3YJIbTATUBHO MPUMEHSThH CYIIECTBYIOIINE U OCBAMBATh HOBBIE MaTEMaTHYECKHE Me-
TOJIbI pacyeTa U aHaju3a

1.2 IlnanupyemMpble pe3yabTaThl H3Y4YeHHU S TUCHMUIIIMHBI

B pesynbrare ocBoeHUs y4eOHON NUCIUTUINHBI CTYACHT JOJKCH
3HATh!
- OCHOBHBIC TIOHSATHUS, OTIPEACIICHUS U METObI JIMHEHHON anreOphl U aHATUTUYECKOU TEOMETPHH,
b hepeHIINaTbHOTO U WHTErPAIbHOIO HCYUCIIEHUH, TEOPUH YHCIOBBIX U (PYHKIIMOHAIBHBIX
(cTeneHHBIX) psI0B, TeopuHu AU PepeHIINATHHBIX YPABHEHUI U UX CUCTEM;
yMeTb:
- aHATTU3UPOBATH U MPUMEHSTh TEOPETUUCCKUE 3HAHUS TIPU PEIICHUU TUIOBBIX YY€OHBIX 337a49 U
3a]1a4 MOBBILIEHHON CI0XKHOCTH, 1eJIaTh 000CHOBaHHbBIE BHIBO/IBI;
BJIA/IETh:
- MaTeMaTU4YeCKUM MHCTPYMEHTApUEM y4eOHON AMCUMILIUHBI MPH PEHICHUH MPAKTUYECKUX 3a-
Ja4, KOTOPhIE MOTYT BOSHUKHYTH B TPO(ECCHOHAIBHOM JIeATETHHOCTH.

1.3 MecTo y4eOHON AMCHUILIMHBI B CHCTeMe MOATOTOBKHU CTYEeHTa

JuctummHaa otHocuTes K 050Ky 1 «/luctummae (Moaymnu)y» (O0s3aTenbHAas 4acTh
bnoka 1).

[lepeuenp y4eOHBIX TUCHMIUINH, U3y4aeMbIX paHee, YCBOCHHE KOTOPBIX HEOOXOAUMO st
W3YYCHUS TaHHOU AUCIUILIUHBL:
- DJIeMEeHTapHas MaTeMaTHKa,
- 00mMii Kypc pU3UKU
[Tepedyennr y4eOHBIX TUCIUTUIMH (IIMKJIOB JUCIMIUIAH), KOTOpPBIE OYAyT OMHPATHCS HA JTAHHYIO
TUCITUTTAHY:
- «®u3uKa;
- «CompoTUBIIEHNE MaTEPUATIOBY;
- «Teopernueckas MEXaHUKa.

Kpowme Toro, pe3ynbrarhl, MOJTy4CHHbIE PU U3YUYCHUN JUCIUTLTNHBI HA MPAKTHYECKUX

3aHATUAX OYyAyT MPUMEHEHBI IPU MPOXOKICHUH BCEX BUIOB MPAKTHUK, B TAKXKe MPHU MOJATOTOBKE
BBIIMTYCKHON KBaTM(PUKALIMOHHOM paboThI U AajbHENIIeH TpodecCHOHATBbHON 1EATEIbHOCTH.

1.4 TpeGoBaHusi K 0CBOCHHMIO Y4eOHOH JMCIUIITTHHBI
OcBoeHure TaHHON y9eOHOW MUCHIUTIINHBI JOHKHO oOecnieunBaTh (hOpMUPOBAHUE CIIETYIO-
IIUX KOMIETCHIIUNI:

Koasr popmu-
PYEMBIX KOM- HaumenoBanust popmMupyemMbIx KOMIETEHIUN
METEHU NN

YK-1 CniocoOeH OCyIIeCTBISATh MOUCK, KPUTUUECKUN aHaIu3 M CHHTE3 MHpOpMa-
WU, TPUMEHSTh CUCTEMHBIN MOAXO0/ JIUIsl pEIlICHUs] OCTABJICHHBIX 3a/1a4

OIIK-1 CnocoOeH NMPUMEHUTh €CTECTBEHHOHAYUYHbIE U OOIIEHH)KEHEPHBIC 3HAHMSI,
METOJIbI MATEMAaTUYECKOTO aHAlIM3a ¥ MOJISTHPOBAHHMS B MPpodeccrnoHaIbHON
JIEATEIbHOCTH




2 CTPYKTYPA U COAEPKXAHUE JUCHUITVINHBI

Bxiag nuctuniauasl B GOpMUpPOBaHHUE Pe3yIbTaTOB O0YUYEHHUS BBITYCKHUKA (KOMIIETCHIINN) U
JIOCTIKEHHE 0000IIEHHBIX PE3YJIbTaTOB O0YyUCHHsI TPOUCXOIUT ITyTEM OCBOSHHUS COJIEP KaHUS 00Y-
YCHUA U JOCTUIKCHHA YaCTHBIX PC3YJIbTATOB O6y‘I€HI/I}I, OINMMCAHHBIX B JTAHHOM pPa3JICJic.

2.1 Conepxanue y4eOHOI AUCHUNTHHBI

1 cemecTp
Ho- Kousr dop-
Mep HanmMenoBanue tTem Conepxanmne MHPYCMBIX
oM KOMHC;FGH-
Jagsese
1 Marpuiisl ¥ 1eMCTBUS Martpuiibl, OCHOBHBIE MOHSATHS, TUIIBI MATpHILL, nek- | YK-1,
HaJ HUMU. CTBHS HaJl MAaTPUIIAMHU. OIIK-1
) Omnpenenurenu ux cBoii- | Onpenenurenu 2-ro u 3-ro nopsijika, CBOMCTBA, Bbl- | YK-1,
CTBa U BBIYHCJICHHE. yucierne. OnpeneauTens 11 -ro mopsiKa. OIIK-1
Hesbipoxxnennas matpunia. ObpaTHasi MaTpuIia:
3 OO6parnas matpuia. Padr | onpenenenue, ycioBue CylecTBoBaHus, cBoiicTBa, | YK-1,
MATPHIIBL. METO/Ibl BBIYUCIIEHUS. PaHT MaTpuLbl: onpeaene- OIIK-1
HUE, CBOMCTBA, METO/IbI BBIYMCIICHMUSI.
CucTeMbl TMHEHHBIX anreOpandecKux ypaBHEHHH
Cucremsl muHelHbIX an- | (CJIAY), ocHoBHBIE TOHATHS. MccnenoBanus VK-1
4 | reOpanyecKux ypaBHe- CJIAY Ha coBMecTHOCTB, TeopeMa Kponekepa—Ka- OHK:I
HUH. nesn. Pemenune HeBbipokaeHHbIX CJIAY: mat-
pudHBI MeTo perienus, hopmyinsl Kpamepa.
5 Pemenue npousBonbHbiXx | Pemenne npousBosibHbIX CJIAY Metonom [Maycca. | YK-I,
CJIAY. Onnopoansie CJIAY. OIIK-1
Onpenenenne BekTopa. KomnaeapHoCTh, paBeH-
CTBO Y KOMIUIAHAPHOCTb BEKTOPOB. JINHEHBIE
BeKTopb! 1 omepaiin oriepaly HaJl BEKTOpaMu (CII0KEeHUE U BBIYUTA- VK-1,
6 HUE, YMHOKE€HHUE BEKTOpa Ha uucio). [Ipoekius
HaJ HUMH. N OIIK-1
BEKTOpa Ha OCh. JIMHEWHAas 3aBUCUMOCTb U HE3aBU-
CUMOCTb CUCTEMBI BEKTOPOB. bazuc. Paznoxenue
BeKTopa 1o 6aszucy. Koopaunarel BekTopa.
JlexapToB 6a3uC HA MIOCKOCTH U B IPOCTPAHCTBE.
JInvHa ¥ HanpaBJIIONIME KOCUHYCBI BEKTOPA U UX
OCHOBHO€ CBOWCTBO. Onepanuu HaJl BEKTOpaMU B
HexaprtoB 6a3uc. Omnepa- . .
7 LM Hajl BEKTOPaMH B KO- KOOPJAMHATHOU (DOpMeE: CIIOKEHNE U BEIYUTAHHE, VK-1,
. YMHOKEHHUE BEKTOpa Ha YMCIO, paBeHCTBO BekTo- | OIIK-1
OpAMHATHOH (Qopme.
POB, KOJUIMHEAPHOCTh BEKTOPOB, KOOPJAUHATHI BEK-
TOpa 3aIaHHOTO HAYAJIbHOW U KOHEYHON TOYKaMH,
JICJICHUE OTPEe3Ka B JAHHOM OTHOIIEHHH.
CkansipHoe Mpou3Be/IEHUE BEKTOPOB: OIpeiese-
HUe, 0003HaueHusl, CBOWCTBA, BBIPAXKEHHUE B KOOP-
nuHaTtHOU dopme. [Ipunoxenus.
CkanspHoe, BEKTOpHOE U | BekTopHOE Mpon3BeieHne BEKTOPOB: OIpeese- VK-1
8 CMEIIaHHOEe MPOu3Beae- | HHUEe, 0003HAUEHUSs], CBOICTBA, BBIpAKEHHE B KOOP- OHK-’I
HHS BEKTOPOB. nuHatHOU dopme. [Ipunoxenus.
CwMmeliaHHOE TPOU3BEIEHNE BEKTOPOB: OMpeiene-
HUe, 0003HaueHusl, CBOWCTBA, BBIPAXKEHHUE B KOOP-
auHaTtHOU dopme. [punoxenus.




KomimnekcHble yncia.

KomrmiekcHbie uncia: onpeseneHne, OCHOBHBIE TI0-
HATHS, TEOMETPUIECKOe n300paxeHue, Gopmel 3a-
nucu. AnreOpandeckue JeHCTBUS HaJl KOMITICKC-
HBIMHU YHCJIaMU B pa3IMYHBIX (popmax.

VYK-1,
OIIK-1

10

MHOro4ieHsbl.

Muorowiensl. Teopema bezy. OcHOBHas TeopeMa
anreOpsl. Pa3noskeHre MHOTOUYJICHA HA JTMHEWHBIE U
KBaJIpaTHYHbIe MHOXKUTEIIN U palliOHaIbHON
Ipobu Ha MPOCTEHIINe, METOAbl BEIYUCIICHUS KO-
¢ purmeHToB.

VYK-1,
OIIK-1

11

JInHUM Ha JIOCKOCTH.

JlexapToBasi ¥ MOJSPHAs CUCTEMBI KOOPJMHAT.
CBsi3b MEXy MOJSIPHBIMH U IEKaPTOBBIMH KOOP-
IMHATaMM TOYKH. PaccTosiHMEe MeX Ay ABYyMs TOU-
KaMU B JICKapTOBOM U MOJSIPHOM CUCTEMAX KOOPAH-
HaT. @OpMBI YpaBHEHHUsI IPSIMOU HA MIJIOCKOCTH:
ypaBHEHHUE MIPSIMOH C YIIIOBBIM KOA(DPHUITUEHTOM,
KaHOHMYECKOE ypaBHEHUE NPSAMOM, CKaJIIpHbIE Na-
pameTpudecKue ypaBHEHHs MPsSMOii, ypaBHEHHE
npsIMOil uepes JABe TOYKH, 00IIee ypaBHEHHE Mpsi-
MOI1.

VYK-1,
OIIK-1

12

JInHUYM Ha JIOCKOCTHU.

OcHOBHBIE 3371a4H C MPSMBIMU Ha MJIOCKOCTH. B3a-
MMHOE PAaCMOJI0KEHHUE IBYX MPSIMBIX 3a/IaHHBIX
pa3IUYHBEIMU (OpMaMU YpaBHEHHH (Yol MEXKIY
MPSAMBIMH, TAPAIJIEIBHOCTD U MEPIIEHIUKYIISAP-
HOCTB IPSIMBIX ). PaccTostHUE OT TOUKHU A0 MPSMOI.

VYK-1,
OIIK-1

13

JInHnu BTOpOroO nopsiaka
Ha TUIOCKOCTH.

OO6miee ypaBHEHHE KPUBOM BTOPOTO TOPsIKA HA
m10ckocTH. OKPYKHOCTB, SJUIUTIC, TUIIepOoIa U
napaboiia, UX KAHOHUYECKHE YpaBHEHHUS U CBOM-
ctBa. [IpuBenenne o0mIero ypaBHeH!s: KPUBOU BTO-
poro nopsiika K KAHOHUYECKOMY BUY B CiIydae Ko-
raa ko uuueHT npu xy paBeH Hymo. [lonspHbie
YpaBHEHHUsI KPUBBIX BTOPOTO MOPSIKA Ha MIIOCKO-
CTH.

VYK-1,
OIIK-1

14

[TmockocTh u ipsimMasi B
IIPOCTPAHCTBE.

Paznuynble ypaBHEHUS TUIOCKOCTH: 0011lee ypaBHe-
HUE TUIOCKOCTH, YPAaBHEHUE TUIOCKOCTH YEPE3 TPU
TOYKH. B3auMHO€ pacnoioxkeHne MIOCKOCTEMN:
YTOJI MEXAY IUIOCKOCTSIMH, NTapaJljIeIbHOCTh U IIep-
MeHIUKYIISIPHOCTD IUTOCKOCTEH ). PaccTostHME OT
TOYKH J10 INIOCKOCTH.

VYpaBHeHUs MPSMOH B MPOCTPAHCTBE: O0IIEe ypaB-
HEHHUE NPSIMOM, KAHOHUYECKOE YPABHEHUE MPAMOU,
CKAJISIpHBIE MApaMETPUUYECKUE YPABHEHHUS MPSAMOMU,
YpaBHEHHUs IPSIMOM Yepe3 1BE TOUKH.

YK-1,
OIIK-1

15

[ImockocTs U npsimast B
IIPOCTPAHCTBE.

B3aumnoe pacnonoxeHue NpsSmMbIx (Yroa Mexay
MPSAMBIMH, NTAPAIIIEILHOCTE U IIEPIIEHIUKYIISAP-
HOCTB TIpsMBIX ). CkpermuBaromnue npsmbie. OCHOB-
HBIC 3a/1a4M C MIPSAMBIMHA U IIJIOCKOCTAMMU B IIPO-
CTpaHCTBE (YroJi MeKIy MPsIMO U INIOCKOCTBIO,
[apaJUIEIbHOCTD U MEPIEHIUKYIIPHOCTD IIPSIMOU U
IJIOCKOCTH, MPUHAICKHOCTh MPSAMO MIIOCKOCTH,
TOYKA MEPECCUCHUS TPSIMOM U TJIOCKOCTH).

VYK-1,
OIIK-1




16

[umHapudeckue mno-
BEpPXHOCTHU. Anredpanye-
CKHE ITOBEPXHOCTH BTO-
poro nopsJika.

[HunmuHapudeckue MOBEPXHOCTH. AnreOpanvecKue
MMOBEPXHOCTU BTOPOTO MOPSIKA, UX KAHOHUYECKUE
ypaBHeHus. UccnenoBanue ¢hopmbl TOBEPXHOCTEH
METOJIOM CEYCHU.

VYK-1,
OIIK-1

17

DOYHKIUU.

MmuoxectBa. Onepanuu HaJl MHOKecTBaMu. Yuc-
JIOBbIe MHOKECTBA. YUCIIOBBIE POMEKYTKH.
OKpecTHOCTh TOUKH. £ - OKPECTHOCTH TOUKH.
Omnpenenenue Gynakiuu. O6IacTh onpeaeeHus U
obnacts 3HaueHui. Yucnossie Gpynkiuu. ['padux
¢dbyakuun. CriocoOsl 3aganus GyHKui. OCHOBHBIS
XapaKTepUCTHKH MoBeneHus GpyHkuii. ObpaTHas
byHknus. JloctaToYHOE YCIIOBUE CYIIECTBOBAHUS
obpartHoit ¢pyHkuuu. ['paduku B3auMHO 0OpaTHBIX
byakumii. Cnoxnas Gyuakmus. Knaccubuxarms

(byHKIMH.

VYK-1,
OIIK-1

18

YucaoBas ocieI0Ba-
TENIBLHOCTH U €€ MpeJied.
[Ipenen pynkun.

UucnoBas nociie1oBaTesIbHOCTD U ee npeaen. Mo-
HOTOHHBIE OTPAHUYECHHBIE TIOCIIEJOBATEIILHOCTH.
Yucno e, sKCrOHEHIMaNbHas (PYHKIHS, HATYpajib-
HBIN orapudm. ['nnepbonnueckue QyHKIHN:
ompeeseHue, 001acTh ONPEETICHH U 0071acTh
3Ha4YeHUH, rpauKH.

[Ipenen Gynkuu B Touke (KOHEUYHBINH U OECKOHEY-
HbIi). OgHOCTOpOHHME Tipeensl. [Ipenen GyHkiun
Ha OECKOHEYHOCTH (KOHEUHBIN 1 OECKOHEUHBIN ).
OcHoBHBIE TeOpeMBbI 0 Tpeenax. Tabnuna Heonpe-
JEJICHHOCTEM.

VYK-1,
OIIK-1

19

beckoHneuHo Masbie U
OECKOHEUHO OOJIbIIINE
¢byHkuuu. 3ameyaTenb-
HBIE TIPEJICTIBI.

BbeckoneuHo maiblie U OeCKOHEYHO OoublIHe (HyHK-
uu, ux kiaaccudukamnus. Csa3b MEXITY QyHKIIUCH
ee MpeesioM U OeCKOHEeUHO Mol (pyHKIHEH.
Tabmuma (mpuMepsl) SKBUBAJIECHTHBIX 0.M. (yHK-
i (BennuuH). BapuaHThl nepBoro 3amevaresb-
HOro npezena. KoHCTpyKIMM BTOPOTro 3aMeyaTelib-
HOTO IpeJena.

YK-1,
OIIK-1

20

HenpepbiBHOCT PyHK-
IIUH B TOYKE ¥ HA MHO-
KECTBE.

HenpepsiBHOCTD PyHKITMHN B Touke. Touku paz-
pbIBa GYHKIMU U UX Kiaccuukanus. JeidcTBus
Ha/l HenpepbIBHBIMU QyHKIMAMH. HenpepbIBHOCTD
OCHOBHBIX AJIEMEHTapHbIX (yHKIMHA. CBOIiCcTBA
(GyHKIMI HENPEephIBHBIX Ha OTPE3KE.

YK-1,
OIIK-1

21

[TpousBoanas GyHKIMN.

[TpousBoaHas pyHKIUH, €€ TeOMETPUUYECKHH U Du-
3UYECKUI CMBICI. YpaBHEHHUE KacaTeIbHON U HOP-
MaJd K Tutockoit KpuBoi. [IpaBuna nuddepenim-
poBanus. [Ipon3BoHas CIIOXKHOM ¥ 0OpaTHOM
¢bynkuuu. Tabnuma npousBoansix. Juddepenmm-
poBaHMe QYHKIIMIA, 3aJaHHBIX HESBHO M ITapaMeT-
PHYECKHU.

YK-1,
OIIK-1

22

Huddepenunan GpyHk-
[IMH H €T0 TPHII0KCHUSI.

[Tpupamenne u nuddepennuan ynkuu. udde-
peHnuan cinoxHoi Gpyaknun. MHBapuaHTHOCTD
dhopmel muddepennuana. ['eoMeTpuIecKuii CMBICIT
muddepennmana. Jinneapuzanust GyHKIUH.

VYK-1,
OIIK-1

23

OCHOBHBIE TEOPEMBI O
Qg QepeHIpyeMbIX
GyHKIHSX.

Teopemsbr Poms, Jlarpanska, Komm. [Tpasusio Jlo-
nuTajsd, IPUMCHCHUC €TO K BBIYHUCIICHUIO IMTPCIACIIOB

YK-1,
OIIK-1




[TpousBoaubIie u nudhepeHITnaTbl BRICIINX MTOPSII-
KOB.
. | MoHOTOHHOCTB KIIMH, JOCTaTOYHBIE YCIOBUSI.
UccnenoBanmne GpyHKImii (byHKLI, 1 Y
DKCcTpeMyMbI QYHKITUH, HEOOXOIUMBbIE U JOCTa- VYK-1,
24 | c TOMOIIBIO MPOU3BOI-
HAIX TOYHBIC yCJIOBHS MX cymecTBoBanus. Hanbonpmee | OITK-1
) Y HaMMeHbIlIee 3HaueHUs (PYHKIIMHN Ha OTpEe3KeE.
Uccnenoanmne dyHkumii | BeITyKIOCTh M BOTHYTOCTh, TOUKH Ieperuda u VK-1
25 | c IOMOIIBIO TPOU3BOJI- acuMIToThl rpaduka ¢pynkuuu. O6mas cxema uc- OHK’1
HBIX. cienoBaHus QYHKIIUNA U TTOCTPOEHUS rpauKOB.
ITepBooOpasHas u He- ITepBooOpaznas. Heonpenenéunniii unterpan (H) VK-
26 | onpenen€HHbIN UHTE- U ero cBolcTBa. Tabnuiia OCHOBHBIX HHTETPAJIOB. OHK’1
rpai. HenocpeacTBeHHOE MHTETPUPOBAHUE.
[Tpuem noaBeaeHust GyHKIMH MO 3HAK nudde-
Heonpenenénubiii nunre- | PEHIMANA B HEONPE/IENEHHOM MHTETpasle 3ameHa VK-1
27 IIEPEMEHHON B HEONpPEIeIEHHOM uHTerpaie. Mure- 2
rpa. P bed P OIIK-1
I'PUPOBAHUE I10 YACTSIM B HEOIIPEIEIICHHOM UHTE-
rpaie.
NHTerpupoBanue NpOCTEUIINX ITPAaBUIBHBIX paly-
73 WnTerpupoBaHue palio- | opanpHEIX Apo6eil. NHTerpHpOBaHHE PALHOHAb- YK-1,
HAIBHBIX POOCH. HOM ApoOu pa3iIokKEeHUEM Ha CyMMY MTPOCTEHIITNX OIIK-1
TpoOei.
WuterpupoBanue QpyHK- .
. WNuTterpupoBanue BeIpaxeHUM, coiepKaimnx TpH-
M pallMOHAIBHO 3aBU- VK-1,
29 roHoMeTpudeckue QyHKIuU. YHUBEpCcAIbHAS TPU-
CALIUX OT TPUTOHOMET- OIIK-1
. TOHOMETpUYECKas MOJCTaHOBKA. YacTHBIE cirydau.
pruyecKux QyHKITHI.
WNuterpupoBanne Heko- | [[poOHo-nMHEHHas noacTaHoBKa. KBagpaTuanbie VK-1
30 | TOpBIX UPPALMOHAIBHBIX | UPPALIMOHAIBHOCTH. TpUroHOMETpHUECcKas MOJ- OHK’1
byHKIHIA. crtaHoBka. HeGepymuecs HHTErpabl.
Omnpenenennsiit unterpan (ON): onpenenenue,
0003HaYeHHeE, YCIOBHsI CYIIECTBOBAaHNUS, CBOMCTBA,
OnpeienEHHbIH HHTe- (pusuyeckuit u reomerpudeckuii cmpict. O cme- | yK- |,
31 rpa. PEMEHHBIM BEPXHHUM TIpeiesioM u ero nuddepen- OIIK-1
nupoBanue. Berancnenne OU: popmyna HeroToHa-
JleitOaMIA.
Mertoas! BEIYUCIICHUS 3amena nepemenHoi B OU u nuTerpuposanue no VYK-1,
32
ON. YacTsIM. OIIK-1
Hecob6ctBennsii unrerpain I poga. Onpenenenue,
33 HecoOcTBeHHBIE HHTE- o003HaueHue, CBOMCTBA, BeIYKCieHue. [[pu3Haku VK-1,
rpaiusl [ u II pona. cxonumoctu. [ToHsiTre 06 UHTETpase OT pa3phiB- OIIK-1
HOM (GyHKIMH (HecoOCcTBeHHBIN uHTEerpa Il poga).
['eomeTpuueckue NpUI0KEHUs ONPEAETEHHBIX UH-
Hekortopsie reomerpuue- N
TErpaJIOB: BRIYUCIICHHE TUIONIaAeH miockux ¢uryp; | YK-1,
34 | ckue u puznUecKue mpu- N .
JUTWH JyT, 00bEMOB U ILTOMIACH MOBEPXHOCTEH OIIK-1
noxxenus:t ON.
TeJ1 BpaeHust. Guznyeckue npunoxenus OU.
2 cemecTp
[Tonsitue KIIMHM HECKOJIBKUX MEPEMEHHBIX
35 PYHKIIH HECKONBKHX (PHIT) (D(by?culfm JIBYX II€ eMeHHbI:X' 0011aCTh YK-1,
[IEPEMEHHBIX. P OyR yX Hep i OIIK-1

ompeenaeHus, 00JacTh 3HaUCHUM, Tpaduk QyHK-




nuu, ciocoOsl 3ananus OHIIL. [Ipenen u Henpe-
peiBHOCTH DHII. YacTHbIE mpUpaieHus U 4aCTHbIE
npousBoaHbie OHII.

36

[TpousBonubie u qudde-
pennman OHII.

[Tpon3BoIHBIE CIIOKHOM U HESIBHO 33/1aHHON (DyHK-
nuii. [TonHoe mpupaiienue u noHbIN quddepeH-
rman. Jluneapuzamms ¢Gyaxumii. [lpousBogHbie u
muddepeHnranbl BRICIIUX MOpsikoB. Teopema
[IIBapuia (0 cMemaHHbBIX TPOU3BOJHBIX ).

VYK-1,
OIIK-1

37

Cxkansapuoe none. [Tpous-
BOAHas 11O HaIIpaBJIC-
Huto. ['paauent.

CxkansapHoe nosne. JIMHUY ¥ MOBEPXHOCTH YPOBHS.
[Ipou3BogHas 110 HAPABICHUIO: ONPEJICTICHUE,
0003Ha4YeHHE, CMBIC], CBONCTBA, BHIYHCIICHUE.
I'panuent: onpeaenenue, 0003HaYeHUE, CMBICI,
CBOICTBA, BEIYUCIICHUE. Y paBHEHHUE KacaTeIbHOMN
TJIOCKOCTH M HOPMAJIM K TOBEPXHOCTH.

VYK-1,
OIIK-1

38

Oxcrpemymbl OHIL.

Jloxanwsubie sxcTpemymbl GHIT. Heobxoaumeie u
JIOCTaTOYHBIE YCIOBUS 3KcTpeMyma. HaxoxaeHnue
JIOKQJIBHBIX SKCTPEMYMOB. Y CIIOBHBIN 3KCTPEMYM
OHII. Haxoxnaenue ycioBHoro skcrpemyma OHII
METOJIOM MHOKUTEJIeH Jlarpanika.

VYK-1,
OIIK-1

39

JIBOWHO UHTErpaJl.

JIBOMHOI UHTETpaN B IEKapTOBBIX KOOpAUHATAX:
ONpeeIeHUE, CBOMCTBA, TEOMETPUYECKHUI U MeXa-
HUYECKUI CMBICII, BBIYUCIIEHUE B IEKAPTOBBIX KO-
OpJIMHAaTaX. 3aMeHa MePEMEHHBIX B JBOMHOM UHTE-
rpaie. BeranciieHue 1BOMHOIO HHTErpalla B MOJISp-
HBIX KOOpAMHATaX.

VYK-1,
OIIK-1

40

KpuBonuneiinbie nHTE-
rpajsl IIEPBOTO U BTO-
poro poja.

KpuBonuHelHbIi HHTErpaj NepBOro poja: onpee-
JICHHE, CBOMCTBA, TEOMETPUUECKUI CMBICII, BBIYHC-
JICHUA.

KpuBonuHeHbI HHTErpaJl BTOPOTO poja: onpee-
JIeHHUE, CBOMCTBA, TEOMETPUUYECKUI U PU3NUECKUI
CMbICJ, Berurcienue. @opmyna OcTporpaackoro—
I'puna. YcnoBue HE3aBUCUMOCTH KPUBOJIMHEMHOTO
MHTErpaia BTOPOro poaa oT popMbl yTH UHTETPH-
pOBaHMsL.

VYK-1,
OIIK-1

41

Yucnoseie psaasl. [Ipu-
3HAaKH CXOJUMOCTH YHUC-
JIOBBIX 3HAKOMOCTOSH-
HBIX pSHOB.

Yucnosou psaa. Yactuunas cymma. Cxoasiiuecs u
pacxonsmuecs psaasl. Cymma psiga. CBolicTBa cxo-
JAIIUXCS pAioB. P reomeTprudeckon mporpec-
cun. HeoOXxotuMblil MpU3HAK CXOIUMOCTH YUCIIO-
BOro psiaa. JloctaTouHbIN MPU3HAK PACXOJIUMOCTH.
I'apmonnueckuii pan. Pan Qupuxne. [Ipusnaku
CPABHEHUS.

YK-1,
OIIK-1

42

JlocTaTo4yHble PU3HAKU
CXOJIMMOCTH 3HAKOIIO-
CTOSIHHBIX PSII0B. 3HAKO-
YepenyroIuecs psaibl.

[Tpusnak [lanambepa, paguKaibHbIA U UHTETPallb-
HbII npu3Haku Komm (okazarenbeTBa CXOaMMO-
cTH psga Jupuxie). 3Hakouepeayromuecs psiibl.
[Tpusnak JleiOuuma. AGCONMIOTHAS U YCIIOBHAS CXO-
IUMOCTB PsiioB. CBOICTBA aOCOMIOTHO CXOJIsI-
HIUXCS PSIJIOB.

VYK-1,
OIIK-1

43

OYHKIINOHATBHBIC PSIBI.
CreneHHbI€ PSIBL.

OyHKIIMOHATBHBIE PSABL. TOYKa CXOIUMOCTH, 00-
JIACTh CXOOAUMOCTHU U CYMMa psma. CTQHGHHBIG
psanel. Teopema Abens. Panuyc, mHTepBa M1 00-
JIACTh CXOJIMMOCTH CTENEHHOTOo psifa. CBoMCTBa
CTENIEHHBIX PSIOB.

YK-1,
OIIK-1




Psaawr Teitnopa—Maknopena. Y cioBus npeacranie-
Hus QyHKuuu psagom Teitnopa — Maxknopena. Paz-

44 Paznoxxenne GyHkuii B | T0’KEHHE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHI B YK-I,
CTENIEHHBIE PSIJIbI. psin Makinopena. Tabnuma psgoB MakiopeHa oc- OIIK-1
HOBHBIX dJIeMeHTapHbIX QyHKIHH. [Ipuemsl paszio-
xeHus GyHkuui B paas! Telnopa — MakinopeHa.
[Tepuonnueckue GyHKIIMUA U UX OCHOBHBIE CBOM-
cTBa. ['apMoOHMYECKHE TPOCTHIE U CIOKHBIE KOJIe-
6anust. OCHOBHBIE TPUTOHOMETPUYECKUE CUCTEMBI
Psser @yphe 10 0pTOTO- | (hyykimit. PasnoskeHns nepuoaMIecKuX (GyHKIHMit
45 | HAIbHBIM CHCTEMaM B TPUIOHOMETpUUECKUN psaj Oyphe Ha HHTEpBAIaX YK-1,
(gynKuuid. Tpurosomer- (—l , ) , (O,Z ), (a,b). AMILIATYIHO-4aCTOTHBIH OTIK-1
puyeckue psaasl Dypoe.
CHEKTp MEePUOIUUYECKOr0 CUrHana. Pa3noxenus me-
PUOMYECKUX YETHBIX, HEUYETHBIX U HENEPHOInye-
CKMX (DYHKIIMI B TPUTOHOMETpUUYECKHI psast Dyphe.
Oo6mue cBenenus o nuddepeHIuanbHbIX ypaBHe-
Husx ([Y): onpenenenue Y, pemenue JIY, 0ObIK-
HoBennbie 1Y (OY), 1Y B yacTHBIX MPOU3BOI-
O6bIKHOBeHHBIC A De- HBIX, opsiaok Y, nuHeitHbie u HenmuHeiHbie Y.
46 | pernmanbube ypasHeHus 3agauu, npuBoasimue k Y. OAY 1-ro nopsiaka, VK-1,
dhopwmel 3anucu. OO1Iee U YaCTHOE PEIICHMS, OIIK-1
IIEPBOTO MOPAJIKA.
HavaJbHbIE yCIIOBUS, 3aaa4da Komn, Teopema o cy-
IIECTBOBAHUU U €IMHCTBEHHOCTHU €€ PelIeHHUS.
OAY 1-ro nopsiaka. 1Y ¢ pazaenstomiuMucs nepe-
MEHHBIMH U UX UHTETPUPOBaHUE.
Opnopoansie Y. JIu- Onnoponnas Gynkius. Ogaopoansie 1Y u ux uH- VK-1
47 | neinble Y I nopsiaka. terpupoBanue. Jluneinsie 1Y I nopsaka u MeTo bl OHK-’I
YpasHeHue bepHymn. MHTErpUpOBaHUs. Y paBHeHHe bepHysum.
VYpaBHeHue B MOIHBIX AU depeHnnanax u ux uH-
YpaBHEHHUE B ITOJIHBIX terpupoBanue. Y Boiciux nopsakos. Obmee u VK-1
48 | muddepennmanax. 1Y yacTHoe penieHus. HayanbHble yciioBus, 3a1ada OHK-’I
BBICILIUX MOPSAIKOB. Komu. 1Y BeIcIInX NOPSIKOB, JOMYCKAOIIUE MO-
HIDKEHHE MOPSJIKA.
JInHENHO 3aBUCHMBIE U HE3aBUCHUMBIE CHCTEMBI
¢dbynkumii. Onpenenutens Bponckoro. JInnelinbie
JY Beicux nopsiakoB: ogHopoaubie (JIOAY) u
Jluneiinpie 1Y Boicux | HeogHopoausie (JIHAY) muddepennmanbabie YK-1,
49 . .
MIOPSIAKOB. ypaBHeHus1. CBolictBa pewenuit JIOAY. @ynna- OIIK-1
MeHTanbHas cucteMa pemennit JIOHAY. Crpykrypa
obmero pemrenust JIOAY ¢ noctostHHBIME KO3 HH-
[IMEHTaMH U UX UHTETPUPOBAHHUE.
Crpyxktypa obuiero pemenus JIHJY. UnTerpupo-
JIuHeltHbIe HEOTHOPO/I- Banue JIH/{Y MmetronoM Bapuanyu npou3BOIbHBIX VK-1
50 | veie nuddepenumanbupie | moctosHHBIX. MHTEerpupoBanue JIH/Y ¢ noctosn- OHK-’I
YpaBHEHHS. HBIMH KO3((pHIIMeHTaMu 1 TPaBOil YaCThIO CHEIH-
aJIBHOTO BUJA.
OyHK1IMK KoMIuiekcHoM nepeMmenHoi (PIIK):
OCHOBHBIE OHSTHS omnpeJieJIeHUue, TeOMETPUUECKUN CMBICI, TIpEAeIT U VK-1
51 | byHKIMM KOMIUIEKCHON | HempepbhiBHOCTh. OcHOBHBIE AeMeHTapHbie DKII. OHK:I

[IEPEMEHHOM.

Huddepernunporanue OKII. Yenosue Komrn-Pu-
MaHa. AHamutndeckue Gpynkuu. Juddepennumar.
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Monyis |
1 1. Matpuiisl u 1ecTBUS HAJZl ) [Ip. p.1 JelicTBus Hag mart- )
HUMU. puIamMu.
1 2. OnpenenuTenyu UX CBOMCTBa ) IIp. p.2 Beruucienue onpe- )
U BBIYHCJICHHUE. JIeNIUTENEH.
I[Ip. p. 3 Beruucnenue 06-
3. O6parnas matpura. Panr P-P- ;
2 2 |paTHOM MaTPUIbI U paHTa 2
MaTpUIbI.
MaTpHIIbIL.
) 4. CucteMsbl JIMHEHHBIX ayreo- ) [Ip. p. 4. Pemienue HeBBIPO- )
panyeCcKuX ypaBHEHUM. xaeHHbIX CJIAY.
3 5. Pemenue npou3BOIbHBIX ) [Ip. p. 5 Pemenue npous- ) ) KP 10
CJIAY. BoJibHBIX CJIAY. No 1
3 6. BekTopbl 1 onepanuu Haj ) [Ip. p. 6 Bextops! u onepa- )
HUMU. 1MUY HaJT HUMU
7. NexaptoB 6a3uc. Onepamuu [Ip. p. 7 Onepaiuu Hax1 BEK-
4 |Haj BEKTOpaMu B KOOpAMHAT- |2 [TOpaMH B KOOPAWHATHON 2
HOIT hopme. dhopwme .
[Ip. p. 8 CxansapHoe, Bek-
8. CkansipHO€, BEKTOpPHOE U P-P pHoe,
TOPHOE U CMEILIAHHOE TIPO-
4 |cMeIIaHHOE MPOU3BEACHUS 2 2
W3BeIeHUs1 BEKTOPOB. [Ipu-
BEKTOPOB.
JIOXKECHHSI.
[Ip. p. 9 [eticTBust Hax KOM-
5 |9. KommiekcHble ynca. 2 |P-P A a 2
TJIEKCHBIMU YUCJIAMH.
[Ip. p. 10 MHuorounensl. Pa3-
o KP
5 |10. MHOrousEeHBI. 2 |m0KeHHe palMoOHaIbHOU 2 Ne 2 10
TpoOu Ha TPOCTEHIINE. B
[Ip. p. 11 [IpsimMble Ha mIOC-
6 |11.JIuHuM HA MIIOCKOCTH. 2| PP p 2
KOCTH M UX YpaBHEHHUSI.
[Ip. p. 12 OcHoBHBIE 331241
6 |12. JIuHuM HA MIIOCKOCTH. 2 2 2
C MPSIMBIMH Ha TJIOCKOCTH.
7 13. JIunum BTOpOTrO NOpsiiKa ) IIp. p. 13 JIunum BTOpPOTO )
HAa TUIOCKOCTH. MOPSAJIKA HA TUIOCKOCTH.
7 14. IInockocTh 1 npsiMast B ) IIp. p. 14 IInockocTh u nps- )
IPOCTPAHCTBE. Masi B IPOCTPAHCTBE.
[Ip. p. 15 OcHoBHBIE 3a1auN
15. IlnockocTh 1 npsiMast B p-P A KP
8 2 (Ha OpSAMYIO U INIOCKOCTh B 2 10
MPOCTPAHCTBE. No 3
MIPOCTPAHCTBE.
16. Llunuuapruyeckue noBepx- IIp. p. 16 UccnenoBanue
8  |HocTu. AnrebOpandeckue mo- | 2 |ypaBHEHUU U (HOpM MoBepx- | 2 I[IKY| 30
BEPXHOCTH BTOPOTO MOPSJIKA. HOCTEH.
Monayinb 2

10




[Ip. p. 17 N3yuenue xapaxre-

9 [17. ®ynkuun. PUCTUK OCHOBHBIX DJIEMEH-
TapHBIX (YHKITHI.
18. UucnoBas nocienoBaTeb- IIp. p.18 Ilpenen uncnoBoit
9 |HocTh u ee npenen. [Ipenen OCJIEN0BATEILHOCTH U
byHKINN. GyHKIMH.
19. beckoneuHno manbie U Oec- [Ip. p.19 OcHOBHBIE TPUEMBI
10 |koHeuHO OoJbIIMe PYHKIUH. PacKpbITUSL HEOTIPEAETIEHHO-
3amMeyartesbHbIC MPEIeIIb. CTEM.
10 20. HenpepbIBHOCTH (DyHKIIMU IIp. p.20 HenpepbiBHOCTH KP 10
B TOYKE M HA MHOYKECTBE. byHKIHIH. No 4
IIp. p.21 Haxoxnenue npo-
11 |21. IIpousBoanas GpyHKIUU. H3BOTHOM (hyHKILHH. 2
IIp. p.22 HaxoxneHue npo-
11 22. laddepermmarn dynirm u3BojHON pyHKUMU. JInHea-
U €T0 MPUJIOKEHUS. .
pu3ayst QyHKIHA.
23. OCHOBHBIE TEOPEMBI O IIp. p.23 Tpasuto Jlonu-
12 |auddepeHmmpyembix dyHk- tays. [IpousBognsie u qud-
(dbepeHIraIbl BBICIIUX 10-
LUSX.
PSIIKOB.
12 24. UccnenoBanue GpyHKIHiI ¢ IIp. p.24 UccnenoBanue
MOMOUIbIO TPOU3BOHBIX. (GyHKIIMI HAa MOHOTOHHOCT.
25. UccnenoBanue GyHKIUN € Ip. p.2SUI/IccneJ:1013aHHe KP
13 (YHKIMHA B TOCTPOCHHE T'pa- 10
IIOMOILBIO IIPOU3BOJHBIX. Ne 5
(hHKOB.
26. TlepBooOpasHas 1 Heompe- Hp. p.26 Haxoxnenne HU,
13 | enénnbrit WHTErpaJl. HENOCPEACTBEHHOE UHTErPU-
poBaHHUeE.
27. Heonpeien€HHbBIN UHTE- Up. p'2z Hurerpup oBanme
14 3aMEHOM NMePEMEHHOM U 110 2
rpai.
YaCTSIM.
14 28. NHTerpupoBaHue pammo- [Ip. p.28 UnTerpupoBanue
HAJIBHBIX TPOOCi. paIoHaIbHBIX IPOOEH.
29. Unterpuposanue Gynximii [Ip. p.29 UnterpupoBanue
palMoHaIBFHO 3aBUCAIINX OT
15 paMoHaIbHBIX U TPUTOHO-
TPUTOHOMETPUIECKUX YHK- .
-~ METPUYECKUX BBIPAKEHUH.
30. UaTerpupoBaHme HEKOTO- IIp. p.30 UnTerpupoBanue KP
15 |pBIX UppallOHANBHBIX QYHK- TPUTOHOMETPHUYECKUX (DYHK- No 6 10
1005078 005058 B
16 |31. OnpenenéHHblidi HHTETpAJL. Ip. p.31 Berancierue onpe-
JIeTICHHBIX HHTETPAJIOB.
16 |32. Meroas! Beruucienust OU. Ip. p.32 Beraucierue onpe-
JIeTICHHBIX HHTETPAJIOB.
17 33. HecobcTBeHHBIE HHTE- [Ip. p.3 3 Beiuucnenue He-
rpaisl [ u Il pona. COOCTBEHHBIX MHTETPAJIOB.
34. HekoTopsie reoMeTpuye- [Ip. p.34 'eomeTpuyeckue u
17 |ckue U QpU3HUECKUE IPHIIOKE- ¢buznveckre NpUIOKEeHUS IIKY | 30
Husg ON. ON.
18-21 36 | ITA | 40

11
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Ne wenenu

Jlekuu
(HaMEeHOBaHUE TEM)

Yacol

IIpakTuueckue
(cemuHapckue)
3aHATHS

Yacer

JlabopaTopHbie

3aHATHUS
Yacer

CamMmocTosTeNb-

wag nahnra waccy

dopma KOHTPOJIS
3HAHWHA

Banmner (max)

Monyis |

35. @yHKIIUU HECKOJBKUX I1e-

PEMEHHBIX.

[Ip. p.35 Haxoxnenne 06-
nactu onpenenenns OHII,
npenenoB. MccnenoBanue

Ha HEMPEPHIBHOCTD.

[Ip. p.36 Juddepennupo-
Banue OHII.

36. IIpousBoanbie u qudde-
pennman OHII.

IIp. p. 37 Auddepenumpo-
Banue OHII. luddepen-
nuain OHIT u ero npuoxe-
HUAA.

[Ip. p. 38 [IpousBoaHbIE U
muddepeHranbl BRICIIAX
TIOPSITKOB.

37. Cxanspnoe noxne. [Ipous-

BOJIHAS 10 HAIIPABJICHUIO.
I'panueHrT.

IIp. p. 39 JIunuu u moBepx-
HOCTH ypoBHs. [Ipousson-
Has 110 HaIIPaBJICHUIO, Ipa-
JTUEHT.

IIp. p. 40 I'panuent. Kaca-
TCJIbHAA IMJIOCKOCTb U HOP-
MaJib K TOBEPXHOCTH.

38. Dxcrpemymbr OHII.

IIp. p. 41 Haxoxnaenue no-
KaJIbHBIX SKCTPEMYMBI
OHII.

10

[Ip. p. 42 Haxoxnenue
YCIIOBHBIX DKCTPEMYMOB
OHII.

39. JIBOiiHOM MHTErpaJl.

IIp. p. 43 Boruncnenue
JIBOMHOTO MHTErpajia B Je-
KapTOBBIX KOOpJMHATAaX.

[Ip. p. 44 Beiuucnenue
JBOMHOI'O MHTErpasa B I0-
JIAPHBIX KOOPJAMHATAX.

40. KpuBosvHelHbIE UHTE-
rpajbl IEPBOTO U BTOPOTO
pona.

[Ip. p. 45 Beiuucnenue
KPUBOJIMHEHWHBIX UHTETPa-
J10B niepBoro poja. [Ipuio-
KCHUS.

KP

10

12




[Ip. p. 46 Boiunucnenue
KPUBOJIMHEWHBIX UHTETPa-
J10B BTOpOro poxa. [Tpuio-
KCHUA.

41. Yucnoseie psaasl. [Ipu-
3HAKH CXOANUMOCTHU YHUCJIIOBBIX
3HAKOTIOCTOSIHHBIX PSI/IOB.

[Ip. p. 47 Haxoxnenue
CYMM YUCJIOBBIX pSII[OB.
Hccnenosanue cxomaumo-
CTH.

IIp. p. 48 UccnenoBanus
CXOAMMOCTH YHCIOBBIX
3HAaKOIIOCTOSIHHBIX PSI0B
(IpU3HAKU CpaBHEHUS).

42. JloctaToyHbIe TPU3HAKHU
CXOJIMMOCTH 3HAKOTIOCTOSTH-
HBIX PSAJ0B. 3HAKOYEPEAYIO-
[ecs psAabl.

IIp. p. 49 UccnenoBanue
CXOJMMOCTH YUCIIOBBIX
3HAKOIMOCTOAHHBIX PAOOB.

KP

10

IIp. p. 50 UccnenoBanue
CXOAMMOCTH 3HAKOIOCTO-
SIHHBIX U 3HaKOYepeIyro-
LIUECS PSIJIOB.

[IKY

30

Monyinb 2

9

43. OyHKIMOHAIBHBIE PSJIbL.
CreneHHbIE PAJIBL.

IIp. p. 51 Haxoxnenue 06-
JACTH CXOAUMOCTH CTETICH-
HOTO psija.

IIp. p.52 Haxoxnenue 06-
JACTH CXOAUMOCTH CTETICH-
HOTO psija.

10

44. Paznoxxenune QyHKIIHIA B
CTENICHHBIE PAMIbIL.

[Ip. p.53 Paznoxenue oc-
HOBHBIX 3JICMCHTAPHBIX
dbynkuwmii B psiabl Teitnopa,
MaxkiiopeHa.

10

[Ip. p.54 Paznoxenue sme-
MEHTapHBIX (YHKIIHI B
pansl Telnopa, MakiiopeHna
OCHOBaHHbBIE Ha CBOMCTBAaX
CTENEHHBIX PSAIO0B, 3aMEHE
MEPEeMEHHON U Ta0uIe psi-
0B MakiopeHa.

11

45. TpuroHoMeTpuuecKue
psnel Oypsoe.

IIp. p.55 JJoka3arenbcTBa
OPTOrOHAJILHOCTH CUCTEM
TPUTOHOMETPUUECKUX CH-
cteM (YHKIIHH.

11

IIp. p.56 Paznoxenus ne-
pruoandecKux (GyHKIUN B
psn Pypee.

KP
Ne 10

15

12

46. O06bIkHOBEeHHBIE TUb De-
pEHIMANIbHBIC YPaBHEHHUS TIep-
BOTO TMOPSIJIKA.

[Ip. p.57 UnterpupoBanue
Y ¢ pazpenaromuMucs
MIEPEMEHHBIMH.

12

IIp. p.58. UnTerpupoBanue
Y ¢ paznensromumucs
MePEMEHHBIMU.

13




13

47. Ognopoausie OJY. Jlu-
Hevinble OAY I mopsika.
YpaBuenue bepnymnu.

IIp. p.59 NurerpupoBanue
oHOpOaHbIX JIVY.

13

IIp. p.60 NuTterpupoBanue
nuHeHbIX JIY nepBoro no-
psaka.

14

48. YpaBHEHHE B MTOJTHBIX
muddepennmanax. 1Y Bbic-
IIMX TOPSJIKOB.

[Ip. p.61 UnTerpupoBanue
JY B nonsbIX auddepen-
Iasax.

14

IIp. p.62 NurerpupoBanue
JY BbICIIUX MOPSAIKOB J0-
MYCKAIOIINX MOHUKEHUE
OpSI/IKA.

15

49. JIuneitnpie JIY BeICIIHX
MOPSIIKOB.

IIp. p.63 NurerpupoBanue
JIOJZ1Y BhICHIMX MOPSIKOB
C MOCTOSTHHBIMH KO3 HH-
LIUCHTaMHU.

15

IIp. p.64 NurerpupoBanue
JIOJZ1Y BhICIIMX MOPSIKOB
C MOCTOSTHHBIMH KO3 HH-
LIUCHTaMHU.

16

50. JIuHeitHbIe HEOAHOPOTHBIE
mddepeHnraibHbIe ypaBHe-
HUS

IIp. p.65 NurerpupoBanue
JIHJIY ¢ mocTOsSSHHBIMH KO-
s pUnreHTaMu METOOM
BapHaIliy MPOU3BOIBHBIX
MMOCTOSTHHBIX.

16

IIp. p.66 NurerpupoBanue
JIHJIY ¢ mocTOsSSHHBIMH KO-
s ULMEeHTaMU U TPaBOH
YaCThIO CIIEUATBHOTO
BUJIA.

KP
Ne 11

15

17

51. OcHOBHBIE OHATHS (QYHK-
MU KOMIUIEKCHOM TTepEMEH-
HOM.

[Ip. p.67 OcHOBHEIE H1€E-
menTtapubsie OKII. Tudde-
pennmpoBanue OKII.

17

IIp. p.68. OcHoBHBIE 21e-
menTtapubie OKII. [Tudde-
penuupoBanue OKII.

IIKY

30

18-20

36

ITA
(PK3a-
MEH)

40

Hroro 3a Il cemectp

34

68

78

100

HUroro

102

136

122

[TpunsATHIE 0003HAYEHUS:

Texywuti KOHMpOIL —
KP — xonTposnpHas padoTa;
[IKY — npomexyTOUHBIl KOHTPOJIb YCIIEBAEMOCTH.
ITA - IIpoMexxyTouHas aTTecTalus.

HToroBas oleHKa ONpeaesaeTcs Kak CyMMa TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM aTTecTa-
IIUU ¥ COOTBETCTBYET OasiaM:
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DK3aMeH

OneHKa

OT1innyHO

Xoponio

Y 10BII€TBOPUTEIIHHO

HeynosnerBopurenbHO

banel

87-100

65-86

51-64

0-50

3 OBPA3OBATEJIBHBIE TEXHOJIOT'HHA

[Ipn n3ydeHnn TUCHUIUIMHBI UCTIONb3YETCS MOAYJIbHO-PEUTUHIOBAs] CUCTEMA OLIEHKH 3HAHUM
cTyaeHToB. [IpMeHeHre MHHOBAllMOHHBIX (JOPM M METOAOB IIPOBEACHUS 3aHATHH MpH M3ydEeHUU
pa3IMYHBIX TEM Kypca MpeACTaBICHO B TaOIHIIe.

Ne Bua ayiMTOpHBIX 3aHATHIA Bcero yacon
®opma npoBeeHHs 3a-
n/n . Jlexkuuu IIpakTHyeckune 3aHATHS
(Tembl N2) (Tembl N2)
1-15, 17-26, 28-30,
1 TpaauumoHHbIE 32, 33, 35, 36, 38, 1-4, 6-8, 11_:2—,6385’ 36, 42-44, 196
41-44, 46-49
2 | MyneTumeana 16, 34, 39, 45 8
[TpoGnemusie / mpo- 27,31, 37, 39, 40,
3 | 6aemMHO-OpHUEHTHPOBaAH- 14
50, 51
HBIC
4 | Pacucrmsie 5,9, 10, 34, 31,538, 39, 40, 41, 20
HUTOro 102 136 238
4 OUEHOYHBIE CPEACTBA

Hcnonbs3yeMble OIEHOYHBIE CPeICcTBa MO y4eOHOW AMCIIMIUIMHE MPEICTABICHBI B TaOIUIE U

XpaHaTcs Ha Kadempe.

Ne Buj oueHoOYHBIX cpeCcTB Koamuecrso
n/n ron pei KOMILIEKTOB
1 Bonpocs! k 3k3aMeHy 2
2 DK3aMeHalMOHHbIE OUIIETHI 2
3 TecToBEIC (KOHTPOJILHBIC) 3aIaHUS 11
5 METOJIUKA U KPUTEPUU OLIEHKHU KOMHETEHHI/Iﬁ CTYJIAEHTOB
5.1 YpoBHu chopMHPOBAHHOCTH KOMIIETEHIUA
Ne YpoBHHU
n/m | cGopMHPOBAHHOCTH CozaeprxaTeTbHOe ONMCAHHE YPOBHA PesynbTatel 00yueHus
KOMIeTeHINH

Komnemenyus YK-1

NYK-1.2. Ucnonb3yeT cUCTEMHBIN NOIXO/ AJIs PEIICHUs TOCTaBICHHBIX 3a7a4

1 IToporoselii ypoBeHb

BazoBbie 3HaHuMs B oObeMe paboueil mpo-

rpaMMbl  (3HAHHUE
TIOHATHUH), YMECHHE

noa pyKOBOACTBOM IPCIIOAaBaTCIIA.

OTPEJCICHUM OCHOBHBIX
pemaTs TUIOBBIE 3a1adu

IloruMmaeT 1ienm 1 3aga49u Uc-
CJIeIOBaHUM, UMEET Mpe/I-
CTaBJICHUS O PACCTAaHOBKE
MIPUOPUTETOB TIPH PEIIICHUH
3a/1a4 U KPUTEPUSIX UX
OIICHKH.
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2 IIpoaBUHYTEII YPOBEHB

[Tonubie 3HaHMA B 00beMe paboyedt mpo-
rPaMMBbl, IPAaBUILHOE UCTIOJIb30BAHNUE TEPMU-
HOJIOTHH, CIIOCOOHOCTH CaMOCTOSITENTFHO pe-
marh THIIOBBIE 3aqadd y4eOHOW AWCIH-
TLJTUHBL.

CnocobeH moj; pyKoBoOI-
CTBOM ITpernoaaBatest Gop-
MYJHPOBATH [IEH U 3a1a4n
UCCIIeIOBaHUH, BBISBIISATh
MPUOPUTETHI PEIICHNUS 33124
U BBIOMPATh KPUTEPUH
OIICHKH.

3 Bericokuil ypoBeHb

CucremMaTH3UpOBaHHEIE, NTyOOKUE U TOJTHEIC
3HaHUS B 00beMe paboueii mporpaMmbl, TOY-
HOE HCII0JIb30BaHNE HAYYHON TEPMUHOIOTHU
1 CBOOOJHOE BIIQJICHUE HHCTPYMEHTApUEM
Y4eOHOW JMCIUILTUHEI, YMEHHE aHaIH3HpO-
BaThb U MNPUMEHSATH TEOPETUUECKUE 3HAHUS
IIPU CaMOCTOATEIBHOM PEUICHUU THUIIOBBIX
y4eOHBIX 337249 U 33/1a4 MOBBIIIIEHHOH CIIOXK-
HOCTH, CIOCOOHOCTPH JeNlaTh 0OOCHOBaHHBIC
BBIBO/IBL.

Cnoco0OeH caMOCTOSTEIBHO
(hopMyITUPOBATH IIETU U 3a-
JA4M MCCIICIOBAHMH, BBISB-
JIITh TIPUOPUTETHI PEIICHUS
3aJ1a4, BEIOUPATh U CO3/IaBaTh
KPUTEPUHU OLICHKH.

Komnemenyus OIIK-1

HOIIK-1.2. CiocobeH MaTeMaTH4eCKl KOPPEKTHO CTABUTh €CTECTBEHHOHAYYHBIE 33134, 3HAHUE TTOCTAHOBOK

KJIAaCCHYCCKHUX 3aJJa4

1 IToporoBslit ypoBeHb

BazoBbie 3HaHMsS B 00beMe paboueil mpo-
rpaMMbl (3HAHUE OMNPEACICHUI OCHOBHBIX
MOHATHN), YMEHHUE PelIaTh TUIOBbIE 3a4a4u
[0/, PYKOBOJICTBOM IpEenoaBaTesl.

Hmeet npeacTaBiaeHus o co-
BPEMEHHBIX METOAaX UCCIIe-
JIOBaHHUSA, OLIEHKE U pe3yJibTa-
Tax BBITOJHECHHON paOOTHI.

2 IIpoaBUHYTEII YPOBEHB

[Tonubie 3HaHMA B 00BeMe paboyeit mpo-
IpaMMBI, PaBUIIBHOE MCIIOJIB30BAHUE TEPMH-
HOJIOTHH, CIIOCOOHOCTh CaMOCTOSITEIILHO pe-
marh THIIOBBIC 33Ja4d y4eOHOW AMCIHU-
TUTHHBIL.

Crioco0eH 1o pyKoBoJI-
CTBOM IIPETIOAaBaTENs IIPH-
MEHSTh COBPEMCHHEIC Me-
TOJBI HICCIIEIOBAHMS, OIICHU-
BaTh U MPEJICTABIATH PE3yIIb-
TaThl BBITIOJTHEHHOM PaboTHI.

3 Bricokwii ypoBEeHb

CucreMaTu3upOBaHHEIE, TTYOOKHE U TIOJTHBIC
3HaHUs B 00beMe paboueii mporpaMmbl, TOY-
HOE HCII0JIb30BaHUE HAYYHOU TSPMUHOJIOTHHI
U CBOOOJIHOE BIAJICHUE WHCTPYMEHTApHUEM
y4eOHOW AMCIUTUIMHEI, YMCHHUE aHAIU3UPO-
BaTh M TPUMEHSTh TEOPETHUYECKHE 3HAHUS
MPU CaMOCTOSITEIBHOM PEIICHUH THUIOBBIX
y4eOHBIX 3aj1a4 U 3a/1a4 TOBBIIICHHON CIIOXK-
HOCTH, CIIOCOOHOCTL JiejIaTh O0OOCHOBAHHBIE
BBIBO/IBL.

BrnameeT coBpeMEHHBIMH Me-
TOJAaMH UCCIIEAOBaHUs, CITO-
cobeH CaMOCTOSATEIILHO OIe-
HHUBATb U MPEICTABIATH Pe-
3yIIBTAThI BHIIOJIHEHHOM pa-
OOTEL.

5.2 MeToanka OlleHKH 3HAHW, YMEHH H HABBIKOB CTYICHTOB

Pe3ynbraTer 00yueHus

O11eHOYHBIE CPEJICTBA

Komnemenyusn YK-1

[Tonumaer menu u 3amayu UCCICAOBAHUM, UMEET
MIPENICTABICHUSI O PACCTAHOBKE MPUOPUTETOB TPHU
pelIeHNH 3a7a4 U KPUTEPUSIX UX OLECHKH.

BOHpOCBI K 3K3aMCHY

OK3aMeHallMOHHbIE OUIIETHI
TecToBble (KOHTPOJIEHBIE) 3aJaHUS

CriocoOeH 1Moa PYKOBOJICTBOM IPEIOAaBaTEIs
(hopMynmupoBaTh IENH W 3aJa4d HCCIIETOBAHHMA,

BOHpOCBI K 3K3aMCHY

DK3aMeHaMOHHbIE OUIETHI
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BBISIBJISITH MTPHOPHUTETHI PEIICHUS 3a/1ad W BBIOH-
paTh KpUTEPUN OLIEHKH.

TecroBble (KOHTPOJIEHBIE) 3aJaHUS

Crnioco0OeH caMOCTOSATENBHO (POPMYITUPOBATH LIETH
M 3aJa4dl MCCIICJOBAHUM, BBIABIATH NPUOPHUTETHI
pemIeHus 3a1a4, BEIOMPATh U CO3/1aBaTh KPUTEPUU
OLICHKH.

Bomnpocsl k a3x3ameny
DK3aMeHaIMOHHBIC OUIICTHI
TecToBbIe (KOHTPOIBHBIC) 3aaHUS

Komnemenyus OIIK-1

Nmeer mpencTaBieHnuss O COBPEMEHHBIX METOAAX
WCCJICIOBAHUS, OIICHKE W PE3yJIbTaTaX BHITIOJTHCH-
HOM paOOTHL

Bomnpocsl k 3x3ameny
DK3aMeHaIMOHHBIC OUIICTHI
TecToBbIe (KOHTPOIBHBIC) 3aAHUS

CrocobeH 1o pPYKOBOACTBOM IIPEIOaBaATEIIS
MPUMEHSTH COBPEMEHHBIE METO/IbI MCCIIEIOBAHNS,
OILICHMBATh W TPEJCTABISTh PE3YJIbTaThl BHIMOJI-
HEHHOH pabOTHI.

Bomnpocsl k 3x3ameny
OK3aMeHallMOHHbIE OUJIETHI
TecToBble (KOHTPOJIEHBIE) 3aJaHUS

Bnaz[eeT COBPCMCHHBIMHU MCTOAaMH HCCIICOO0BA-
HUs, CITOCOOCH CaMOCTOSITENBHO OIICHUBATh H
MNPpCACTABIIATH PC3YJIbTAThI BBIIIOJTHEHHOM pa60TI>I.

Bomnpocsl k 3x3ameny
OK3aMeHallMOHHbIE OUJIETHI
TecroBble (KOHTPOJIbHBIC) 3aJaHUS

5.3 Kputepum oneHKH NPAKTHYEeCKUX padoT

Kontponsusie padotsl KP Ne 1 — KP Ne 9 onenuBatorcst 1o 10 6amnos. Kaxaas KOoHTposbHas
paboTa COAEPKUT 5 3aaHUH, YCIIEIIHOE BHINOJIHEHUE Ka)KI0Tr0 U3 KOTOPBIX OLIEHUBAaETCA B 2 Oaa.
Kontponsubie padotet KP Ne 10 — KP Ne 11 onenuBarotces 1o 15 6amios. Kaxas KoHTpoabHas
paboTa COAEPKUT 5 3aaHUH, YCIIEIIHOE BHINOJIHEHUE Ka)KI0Tr0 U3 KOTOPBIX OLIEHUBaeTcs B 3 Oaa.

5.4 KpuTepuu OeHKH 3K3aMeHa

Ha sk3ameHe 1o AUCHUIIITMHE TPETyCMOTPEHBI DK3aMEeHAIIMOHHBIC OWIIEeTHI, cocTosue u3 20
3amannii. Kaxknoe 3amanue orneHuBaercs B 2 0ana. DK3aMeH CUMTACTCS CAAaHHBIM YCIEITHO, €CITH
MPAaBWILHO BBIMOJHEHO & 3amaHuii u Oonee. [lo mToram BBIMIONHEHUS 3K3aMEHA CTYIACHT MOXKET
Habpath 10 40 6AITTOB BKIIFOUUTEIBHO.

HToroBas olieHKa Ha IK3aMEHe 10 MATHOAITLHOM CUCTEME OTPeIeNsieTcs Kak cyMMa 0allioB
MIPOMEKYTOUYHOTO KOHTPOJISI YCIIEBAEMOCTH U TEKYIIIEH aTTecTaluu (3K3aMeHa) U COOTBETCTBYET
CYMMapHBIM Oasutam:

OT1innyHO
87-100

OneHka
banel

Xopo1io
65-86

Y 10BII€TBOPUTEIIHHO
51-64

HeynosnerBopurenbHO
0-50

[Ipu >TOM MPOMEKYTOUHBIN KOHTPOJIb YCIIEBAEMOCTH OIIEHUBaeTCs 10 60 OayioB, a TEKyIas aTTe-
cranus (PK3ameH) oneHuBaeTcs 10 40 6aos.

Jns sx3amena.
OL[CHKa «OTJINYIHO», BBICTABJIFICTCS 3a. CI/ICTeMaTI/I?)I/IpOBaHHBIe, I‘J'IY6OKI/IG U ITIOJIHBIC 3HAHUS B 06"5-
eMe pabouell mporpaMMBbl, TOYHOE UCITOJIH30BaHUE HAYYHOW TEPMHUHOJIOTUH B CBOOOTHOE BIIAJICHHE
UHCTPYMEHTapHeM y4eOHOH MUCHMIUIMHBI, YMEHUE aHAJIM3UPOBATh M MPUMEHSTh TEOPETUYECKHE
3HAHUSA HpI/I CaMOCTOSTCIIBHOM pGH_ICHI/II/I TUITIOBBIX y‘-ICGHLIX 3a41a4 U 3a1a4 HOBBIHICHHOﬁ CJIOXKHO-
CTH, CITOCOOHOCTb J€J1aTh 000CHOBAHHBIE BHIBOIEI.

O1neHKa «X0po1I0», BHICTABIISETCS 3a: MOJIHbIE 3HaHUS B 00beMe pabodeil mporpamMmbl, MPaBUILHOE
UCIIOJIb30BaHNE TEPMUHOJIOTHH, CITIOCOOHOCTh CAMOCTOSITENIbHO PeliaTh THIIOBHIE 3a7aud y4eOHOU
JTUCIUTUIAHBI.
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OrieHKa «y10BJIE€TBOPUTEIbHOY, BEICTABIISICTCS 3a: 00agaHie 6a30BBIMU 3HAHUSAMH (BIA/ICET TEP-
MUHOJIOTHEH, 3HAET ONpEeNIeHUs MOHATHI) B 00beMe pabodeil mporpamMmbl AOCTATOYHBIMHU JJIs
YCBOEHUS MOCJIEAYIOUX AUCIUIUIMH, YMEHUE PellaTh MPOCTEHIIINE TUTIOBBIE 3a/1a4u.

Or1ieHKa «HeY10BJIeTBOPUTEIbHOY, BEICTABIIACTCS 3a: (PparMeHTapHbIe 3HAHUS 1O 0A30BBIM BOIIPO-
caM B o0beMe pabouell mporpaMMbl, HEOCTATOYHBIMU JIJII YCBOCHUS MOCIIEAYIONUX TUCITUTIINH,
HEYBEPEHHOE UCIOJIb30BaHNE TEPMUHOJIOTUH, HEYMEHHUE PEIIaTh TUIIOBHIE 3aJaUH.

6 METOAUYECKHE PEKOMEHJIAIIMK 1O  OPrAHM3AIMKA U
BBIIIOJIHEHHUIO CAMOCTOATEJIBHOU PABOTHBI CTYJAEHTOB 110 YYEBHOMU
JAUCHUITJINHE

Metoanyeckre peKOMEHIAINK M0 OPTaHU3aUN CAaMOCTOSATEIbHON paboThl CTYJACHTOB HaXoO-
JTCSl B U3JAHHBIX Ha Kadeape METOIUUYECKIX YKA3aHUAX JIJIsl BBIIIOJIHEHUS CAMOCTOSITENIbHOM U UH-
JMBHUIyaJIbHON pabOThI, B KOTOPBIX MPUBEAECHBI TEKCTHI 33JaHUI U JaHbI 00pa3iiel ux pemenus. [le-
pEUYCHb METOAMYECKUX YKa3aHWUW MpUBEACH B 1. 7.4.1 U OHM XpaHATCS B KaOWHETe MaTeMaTHKH (K.
405). Kpome TOro, X 3J€KTPOHHBIE BAPUAHTHI MIPE/ICTABICHBl B YHUBEPCUTETCKOM ceTu MHTEepHeT
o aapecy: eco.bru.by.

ITo agpecy cdo.bru.by (yueOHbie MaTepuanbl), HAXOAUTCS pa3pabOTaHHBIN Ha Kadeape dIeK-
TPOHHBIN yueOHO-MeToanueckuii komruieke (9YMK), koTopslii BKIIIOYAET:

- KypC JIEKLN;

- METO/IMYECKHE PEKOMEHJAINH JIJIsl pEelIeHHs 3a/1a4;

- MHAMBUYyaJbHbIE JOMAIIIHNE 3aaHu,

- BOIIPOCHI K 9K3aMeHaM,

- 00pasIbl 9K3aMEHAIMOHHBIX OUJIETOB;

- CIIUCOK JINTEPATYpHI.

7 YYEBHO-METOJMYECKOE W HWH®OPMAIMOHHOE OBECHEYEHHE
YYEBHOU JUCTIIUITJIMHBbI

7.1 OcHOBHasl 1UTEpaTypa:

ABTOp, Ha3BaHKE, MECTO U3JJaHUS, U3/1a-
Ne TEILCTBO, TOJ] U3JIaHUs YIeOHOH THTEepa-
/T | TYpBI, BUJ U XapaKTEPUCTUKA UHBIX UHPOP-
MalMOHHBIX PECYPCOB

I'pud Kon-Bo 3x3 / URL

Manbixun, B. U. Beiciias matemaruka : | I SKOMEHIOBAHO
yuebHoe nocobue / B. M. Mampixun. — 2-¢ | Y MO 10 0bpasosa-

u311., mepepad. u gon. — Mocksa : UTHDPA- | HHIO B obacty ¢u-

https://znanium.com/
HAHCOB, y4eTa U MH-

1 | M, 2020. — 365 c. — (Bwiciiee oOpa3oBa- OBOM SKOHOMIKH B catalog/product/
Hue). - Tekcr : snextponHsni. - URL: P 6 1067788
https://znanium.com/catalog/product/106778 KHeCLBe yUEOHOTo
" ps- : gp nocoous A CTy-

JIEHTOB

7.2 lonoJTHUTEIbHAS JIUTEPATypa:
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ABTOp, Ha3BaHUE, MECTO M3/IaHUS, U3/IATEITh- Ko
Ne | cTBO, ron1 M3MaHUs y4eOHOM IUTEPATYPHI, BUI U r
/I | XapaKTepUCTUKA MHBIX HH(HOPMAITMOHHBIX Pe- pud 5o
cypcos IK3.
NunuBunyansHbIe 3a1aHus 10 BbIciel maTema- | Jlomymeno MO PecniyGnuku
tuke: Jluneiinas u BekTopHas anredpa. Ananutu- | benapyce B kauecTBe yueOGHOro
| | ecxas reomeTpus. JInddepennuansHoe ucunc- | TOCOOUS ISt CTYACHTOB HH- )
nenne QyHKIMI 01HOM MepeMenHOH: Yueb. moc. | KCHCPHO-TCXHIHCCKIX CIICIH-
/Mon pen. A. Il. PaOymko.— MH.: Bpim. mik., am’HOCTeIf BBICIINX Y4EOHBIX
2008.— 303c. SABCICHIH
) IIncemennsniii /. KoHCIEKT JEKIUM 110 BEICIICH 1
Matematuke. — M.: Aiipucripecc. 2007. — 256 ¢c. |
Beicmias maremaruka: OO0muit kype: YueOnuk | YTBepxkaeno MO PecnyOmuku
3 /Mon pen. C. A. Camans.— Mu.: Bpim. mik., | benapych B kauecTBe yueOHHKa 2
2000.— 352 c. JUISL CTYJICHTOB BBICIIHX y4eO-
HEIX 3aBeICHUN
I'ycak A. A. CnpaBoyHHMK IO BBICIIEH Marema-
4 | tuke /A. A. I'ycak, I'. M. I'ycak.— MH.: HaByka i | - 1
axHiKa. — 2007.— 640 c.

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOM JUCUMILIUHE
eco.bru.by, cdo.bru.by, exponenta.ru, Bukumeus.

7.4 IlepevyeHb HATJISITHBIX M IPYTUX MOCOOUI, METOAUYECKUX PEKOMEH 1AM 110 IIpoBe/e-
HHUI0 Y4eOHBbIX 3aHATHI, a TaKKe METOANYECKHX MATepPHaI0B K MCNOJb3yeMbIM B 00pa3oBa-
TeJIbHOM MpoLecce TEXHHYECKHM CpeicCTBaM

7.4.1 MeToanueckue peKOMeH AU

1. bounmape A.H. Uepsskosa T.U. Beicuias matemarrka. Marematuka. Psael. Metonnue-
CKHE€ PEKOMEHJIALIMU K MPAKTUYECKUM 3aHATUAM I CTYJIEHTOB BCEX CIIELMATIBHOCTEN U HalpaBJie-
HUU MMOJTOTOBKH JTHEBHOU ¥ 3a04HOU popMm 00ydenus. . Morunes: I'Y BIIO «benopyccko-Poccwii-
ckuii yHuBepcuteT», 2018 — 34 c. (105 3k3.).

2. byroma A.M., Uepaskosa T.U. Beiciias matematuka. MaremaTtuka. Benenue B MmaTeMatu-
yeckui aHainn3. Metondyeckie peKOMEH AU K TPaKTUYECKUM 3aHATUSAM IS CTYJIEHTOB BCEX CIie-
[IUAJILHOCTEH 1 HaNpaBJIeHUN MMOATOTOBKU JTHEBHOM U 3a04HOM (popm 00yuenus. Morunes: I'Y BITO
«benopyccko-Poccuiickuii yauepcurer», 2018 — 33 c. (105 ax3.).

3. Koznos A.I'., Pomanenko A.A. Breiciast marematnka. Maremaruka. Juddepennmansaoe
Y UHTETpaJIbHOE MCUUCIeHHS QYHKIMI OJTHOM U MHOTHX MEPEeMEHHbIX. MeToqu4yeckie peKoMeHaa-
IIMU K TIPAKTUYECKUM 3aHATHUAM I CTYIEHTOB BCEX CIELUAIBHOCTEN M HANPaBJIECHUI MTOATOTOBKH
JTHEBHOU 1 3a0uHOM Popm oOyuenus. Moruinies: ['Y BITIO «benopyccko-Poccuiickuii yHuBepCcUTETY,
2018 —48 c. (115 ak3.).

4. Koznos A.T'., Porones JI.B., Pomanenko A.A. Beicirast matematruka. Matematuka. J{nud-
(depeHIMaTbHOE UCUNCIIEHUE (PYHKIUN OTHONW U MHOTHX IIEpEMEHHBIX. MeToIn4ueckrue peKoMeH /1a-
IIUU K CaMOCTOSITENIbHOM padoTe AJIsl CTY/IEHTOB BCEX CIEUANBbHOCTEHN 3a04HOI (popMbl 00yUeHHUS.
Morunes: I'Y BIIO «benopyccko-Poccuiicknii yausepcurer», 2019 —48 c. (56 3k3.).

5. KoznoB A.I'., Porones /[.B., Pomanenko A.A. Beiciias maremarnka. Maremaruka. HHTe-
rpajbHOE MCYHCICHHE (DYHKIMNA OJHOW M MHOTHMX MEPEMEHHBIX. MeToauuecKue peKOMEeHIalu K
CaMOCTOSITEIbHON paboTe JJIsl CTY/ICHTOB BCEX CHEIHATBHOCTEH 3a09HON (HhopMbI 00yUueHus. Moru-
neB: I'Y BIIO «benopyccko-Poccuiickuii yausepcurer», 2019 —48 c. (56 3k3.).

19



6. Corckas JI.U., CrapoBoiiroBa E.JI. Beiciias marematuka. Matemaruka. OnpeneneHHbIN
uHTerpan. MeTtoanueckre peKOMEHIAUU K MPAKTHUECKUM 3aHSITHUAM JUIsl CTYJIEHTOB BCEX CIEIH-
QIBHOCTEH U HaNpaBJIEHUH MOATOTOBKM JHEBHOW M 3a04HOM (opm oOyuenus. Morunes: I'Y BIIO
«benopyccko-Poccuiickuii yauepcurer», 2019 — 46 c. (105 7k3.).

7. bonmape A.H., Opnosa T.1O., IInemkynoBa C.®. Briciias marematuka. Maremaruka.
Huddepenunansubpie ypaBHeHus. YncnoBble 1 (yHKIIMOHATIBHBIE PAJbl.. MeToanuecKue peKoMeH-
JAITH K CAMOCTOSTEIbHOU paboTe /It CTYACHTOB BCEX CIIELUaTbHOCTEH 3a09HOM (HOpMBI 00yICHHUS.
Morunes: MexrocynapcTBeHHOE 00pa3oBaTeNbHOE yUpeKIeHUE BhICcIIero oopasoBanus «benopyc-
cko-Poccuiicknii yausepcutet», 2019 — 48 c. (56 3k3.).

8. Opnosa T.1O. Beicmas marematuka. Maremaruka. Jluddepennnansubie ypaBHeHu. Me-
TOMYECKUE PEKOMEHJAIMN K MPAaKTHUYECKUM 3aHATHUAM JUIS CTYJIEHTOB BCEX CIELUAIBHOCTEN U
HaNpaBJIeHUN MOATrOoTOBKU. Morumnes: MexrocynapcTBeHHOE 00pa3oBaTelIbHOE YUPEKIECHUE BbIC-
mrero oopaszoBanus «benopyccko-Poccuiickuii yausepcurer», 2020 — 48 c. (56 3x3.).

9. byroma A.M. Bricmas matematuka. Maremaruka. BekropHas anrebpa. Merogunueckue
PEKOMEHIallMM K MPAKTHUYECKUM 3aHSATHUSM JIJIsl CTYIEHTOB BCEX CIEIUAIbHOCTEH W HaIpaBiIeHUN
MOATOTOBKU THEBHOM ¥ 3a04HON (popM 00yueHus. MorwmieB: MexrocyaapcTBeHHOE 00pa3oBaTeb-
HOE YUpexJeHHe BrIciiero oopazoBanus «benopyccko-Poccuiickuii ynusepcuter», 2020 — 29 c. (56
9K3.).

10. byroma A.M. Briciias Matemaruka. Marematuka. AHanuTH4ecKas reomerpus. Meroau-
YEeCKHe PEKOMEHJAIH K TPAKTUYECKUM 3aHATHSIM JIJIs1 CTYJICHTOB BCEX CHEIMAIbHOCTEH U HallpaBs-
JICHUH TIOJATOTOBKU JTHEBHOM U 3a04HOM popm oOyueHus. Morune: MeXrocyaapcTBeHHOE 00pa3o-
BaTeJIbHOE YUpEeXKACHHUE BhICIIero oopa3oBanus «benopyccko-Poccuiickuii yausepcurery, 2020 — 46
c. (56 7k3.).

11. Opnosa T.1O., Pomanenko A.A. Beiciiasg matematuka. Maremaruka. Psag @ypoe. HTe-
rpan @ypre. OnepannoHHOE HCUUCIEHHE. MeToInYecKue peKOMEHJalluu K IPAKTUYECKUM 3aHs-
THSIM JJIS CTYJICHTOB BCEX CIEIMAIIBHOCTEN W HANPABJICHUA TTOATOTOBKH JTHEBHOW U 3a04HON (popm
oOydenus. Moruies: MexrocynapcTBeHHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIETO 00pa30BaHuUs
«benopyccko-Poccuiickuii yauepcurer», 2020 — 46 c. (56 7k3.).

12. Opnosa T.1O., [Ipumax 1.V ., Pomanenko A.A. Breiciias matemaruka. Marematuka. Teo-
pust QYHKIIMNA KOMIUIEKCHOHN NepeMeHHON. MeToandeckiue peKOMEHIAIK K MPAaKTHYECKUM 3aHs-
THUSIM TSI CTYICHTOB BCEX CIEIHAIILHOCTEH W HAMPABJICHUI MOATOTOBKY JHEBHON U 3a09HOHN (hopm
0o0ydenusi. Morusnes: MexrocynapcTBeHHOE 00pa30BaTeIbHOE YUPEKICHHIE BBICIIIETO 00Opa30BaHUS
«benopyccko-Poccuiickuii yausepcutet», 2021 — 48 c. (50 3k3.).

13. Opinosa T.}O., Porones /[.B. Beiciias marematuka. MaremaTtuka. IHTerpaibHO€e HCUHC-
nenue. OyHKIUM MHOTHX NepeMeHHbIX. KpaTHble mHTerpanbl. MeTonuueckue peKoMeHIaluu K
MPAKTUYECKUM 3aHATHUSAM JUISl CTYJIEHTOB BCEX CHEIMATIbHOCTEH M HAIpaBJIEHUH MOATOTOBKH JHEB-
HOW U 3a049HOU (hopm oOyueHus. MoruieB: MeXrocynapcTBeHHOE 00pa30BaTebHOE YUPEKICHUE
BhICIIeTO oOpa3zoBanus «benopyccko-Poccniickuii yauBepcuteT», 2021 — 48 ¢. (50 3k3.).

14. Opnosa T.10O., Porones /I.B. Bricias marematuka. Maremaruka. KpuBonuHeHble U 110-
BEPXHOCTHBIE HHTETpasbl. MeTonueckre peKOMeHAANH K TPAKTUYECKUM 3aHATUSM ISl CTYACHTOB
BCEX CHENMAIbHOCTEH U HANPaBICHUH MOATOTOBKH THEBHOM M 3a04HOM popm oOyueHus. Morunes:
MexrocynapcTBeHHOE 00pa3oBaTeIbHOE yupekJeHue Bbiciiero odpazoBanusa «benopyccko-Poc-
cuiickuii yauBepcuteT», 2021 — 48 c. (50 7x3.).

15. Boicmias matemMatnka. Matematuka. Marematudeckuid aHann3. OyHKIUH HECKOIBKHUX
IEpPEMEHHBIX. MeTonyeckne peKOMEH 1AMy K IPAKTUYECKUM 3aHATUSAM JUIsl CTYJEHTOB BCEX CIIe-
[IMAJTLHOCTEH ¥ HAPaBJICHUH IMOJTOTOBKH JTHEBHOUM M 3a04HOM (opm o0yuenus / coctaBurenu A.H.
bonnapes, T.}O. Opnosa. — Morunes : benopyc.-Poc. yn-1, 2022. — 44 c.

16. Beiciras marematuka. Maremarvka. JluHeliHas anreOpa ¥ aHaTUTHYECKas T€OMETPHSI.
Onpenenurenyt U MaTpuibl. CUCTEMBI JIMHEHHBIX aNreOpandeckux ypaBHEHHH. Meroaudeckue pe-
KOMEHAINH K TPAKTUYECKUM 3aHSITUSM JUIS CTYJEHTOB BCEX CIIEUATbHOCTE U HANIpaBlIeHUH MO-
TOTOBKH JIHEBHOW U 3a04HOM popm oOyuenus / cocraBurens T.FO. Opnosa. — Moruunes : benopyc.-
Poc. yn-1, 2022. — 48 c.
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17. Beicmasi maTtemaTtnka. MaremaTtuka. Maremarndeckuit aHanus. JuddepeHuupoanme
GyHKIMA OJTHOW MepeMeHHONW. MeTouYecKkue peKOMEHIalNK K TIPAKTUICCKUM 3aHATHIM ISl CTY-
JICHTOB BCEX CIIEIHUAIBHOCTEH M HalpaBlIeHUH MOATOTOBKH JHEBHOM M 3a04HOU (opM 0OydeHus /
coctaButenb A.H. bonmgapes. — Morusies : benopyc.-Poc. yu-t, 2022. — 41 c.

7.4.2 Un¢popManiuOHHbIE TEXHOJIOTHH

ITnakartsl
1. TIpom3BoaHbIe OCHOBHBIX JIeMEHTApHBIX QyHKIHI (Tema Ne 21 — nekuus).
Tabnuira HeonpeAeIeHHBIX HHTETpaioB (Tema Ne 26 — jexius).

MyJabTHMeIUIHBIE TIPe3eHTALNU

1. Hunmuaapudeckue NOBEPXHOCTH. AlredpanyecKue MoBEePXHOCTH
BTOpOro mopsiaka (tema Ne 16 — nmekius).
2. Teomerpuueckue u puzndeckue npunoxkenus OU (tema Ne 34 — mexrus).
JBorinoit maTerpan (tema Ne 39 — nexmus).
4. Tpuronomerpuueckue psaasl Pypre (TeMa Ne 45 — nexmus).

(8]

7.4.3 IlepeyeHb MPOrpaMMHOIo obecrne4eHus, HCIOJIb3yeMOro B 00pa3oBaTe/JbHOM IPO-
necce

1. GNU Octave, Open Office Calc (Temsr Ne 5, 9, 10, 34, 37, 38, 39, 40, 41, 45 — npakTHYECKUX
3ansTHii) (OecrutatHo pactpoctpansemoe [10).
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_ AHHOTAILIHS
K PABOYEI TPOT'PAMME JTAUCHUTIIAHBI

MATEMATHKA

(HamMeHOBaHWE TUCIIATIIIHBI )

Hanpasienue noarorosku 15.03.01 MammHocTpoeHue
Hanpasiennocts (mpo¢uiib) UHHOBANMOHHBIE TEXHOJIOTHH B CBAPOYHOM NMPOU3BOJACTBE

KBanuduxanus bakanasp

®opma o0ydeHUst

Qunas
Kypc 1
Cemectp 1,2
Jlexium, gacel 102
IIpakTHueckue 3aHATUS, YAChI 136
DK3aMeH, CeMecTp 1,2
KonTakTHas pabota 1o y4eOHbBIM 3aHATHIM, 738
4achl
CamocrosiTenpHas paboTa, 9achl 122
Bcero yacoB / 3a4eTHBIX €IMHULL 360/10

1. Lenb y4eOHOM TUCITUTUTHHBI

[lenpro yueOHOW AMCITUIUTMHBI SIBISETCS (POPMUPOBAHUE CIICIIMAIMCTOB, YMEIOIMUX 000CHO-
BaHHO M PE3yJIbTATHUBHO MPUMEHSITH CYIIECTBYIOIINE U OCBAUBATh HOBBIC MAaTEMATHIYECKHE METOIbI
pacueTa M aHaJIu3a

2. [Inaaupyemblie pe3ynbTaThl H3yUEHUS TUCIUTLTINHBI

B pe3ynbraTe ocBoeHMs yueOHOM NUCHUIUIMHBI CTYACHT JOJKEeH
3HATh:
- OCHOBHBIE TOHSTHUS, ONPEACTECHUS U METO/Ibl JINHEHHOU anreOphl U aHATUTHYECKONH T€OMETPUH,
muddepeHIaTFHOTO U HHTETPATFHOTO UCYHCIICHUH, TEOPUU YUCIIOBBIX M (DYHKIIMOHATBHBIX (CTe-
MIEHHBIX ) PAZOB, TeOpUH TU(depeHITNaTbHBIX YPaBHEHUN U UX CUCTEM;
YMETh:
- aHAJM3UPOBATh M MPUMEHATH TEOPETHUYECKHE 3HAHUS MPU PEHICHUH TUIOBBIX y4EOHBIX 3a7au U
3aJ1a4 MOBBIIIEHHOM CIIOKHOCTH, JeNIaTh 000OCHOBAHHBIE BHIBOJIBI;
BJIQJIETh:
- MaTeMaTHYEeCKHUM HHCTPYMEHTapueM y4eOHON JNUCHIUIUIMHBI MPU PEIICHUH MPaKTUYECKUX 3ajad,
KOTOpBIE MOTYT BOBHUKHYTH B MPO(ECCHOHANIBHOM 1eATENbHOCTH.

3. TpeOoBaHMs K OCBOCHHIO YU€OHOH JUCIUILTUHBI

OcBoeHne JaHHON Y4eOHOM TUCIUIUIMHBI JOJIKHO 00ecreurnBaTh (POPMUPOBAHUE CIIETYIOMINX
KOMIIETEHLIH:
VK-1: cocobeH ocymiecTBIATh MOUCK, KPUTUUECKHN aHAIN3 U CUHTE3 MHPOPMAIINH, TIPUMEHSTh
CUCTEMHBIN TIOJIXO]I IJIsl PEIICHUSI TOCTABJICHHBIX 3314
OIIK-1: cmtocoOeH MpUMEHUTh €CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIE 3HAHU S, METO/IBI MaTeMa-
TUYECKOTO aHaJIHM3a U MOACIMPOBAHUS B TPO(EeCCHOHATBHOM IS TETHBHOCTH.

4. OOpazoBaTelbHblE TEXHOJOTUU: TPAJAUIMOHHBIC, MYJIbTUMEIUA, MpOoOJIeMHbIE / Tpo-

0JIEMHO-OPHEHTUPOBAHHBIE, PACUETHBIE.
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