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PaGouas nporpamma BJ1.03 «Maremaruka paspaboTana Ha ocHOBe IpUMEepHOH
TPOrpaMMBI 10 yuebHOMy mpeamery «MaTeMaTukay MU 06pa3oBaTembHEIX OpTaHHU3aIlHnii,
PCATM3YIOMUX IPOrPaMMET OCHOBHOTO 06IIIero obpazoBanms.

Ilporpamma paspaGorama ma ocrose TpeGoBanmii  denepansuoro TOCYJapCTBEHHOTO
ofpazoBarensHoro CTaHapTa OCHOBHOrO O0IIEro 06pa3oBanus ¢ YHETOM H3MEHEHHH, KOTOphIe
BHECCHEI B (eliepabHbIi FOCYapCTBeHHBIH 00pasoBaTeIbHbI CTaHNApPT CPEIHEro o6mero
00pasoBanmsi, yTBepIKIeHHBIIT lpuKasoM MunucTepeta o6pazopamus u Hayku Poccriickoii
Denepanun o1 17 Mast 2012 1. Ned13 (3aperucrpupoBan Munmcrepersom rocTaImIH Poccuiickoi
Qenepaunn 7 wmrons 2012 I, perucrpaumonseit Ne 24480), ¢ H3MCHEHHAMH, BHECCHHBIMH
npuKasaMi Munucrepersa o6pasosanus u Hayxu Pocentickoii ®enepampm ot 29 nekadps 2014r.
Nel645  (3aperncrpuposan MunucrepetBoM  1ocTHIHE Poccwuiickoi Deneparnn 9 peppais
2015r., perucrpaumonssii No 35953), or 31 nexabps 2015 r. Nel578 (3aperucrpuponan
MunucTeperBoM roctrmmn  Pocemiickoii Oenepamun 9 despars 2016 T., PETHCTPAIMOHHBIA
Ned1020) 1 ot 29 mrons 2017 r. Ne613 (3aperucrpupoBan Munncrepersom roctammu Poceniickoit
Denepamuu 26 wuons 2017 I-» PETMCTpalMOHHE Ne 47532) u mpukasamu Munncrepcrsa
npocsemenus Poccniickoit ®enepannn or 24 ceHTaOps 2020 r. No519 (3apeructpuporan
Munucrepersom rocrrnun Poceniickoi Denepanun 23 nexabps 2020 I., PETHCTPALIHOHHEIH No
61749) u ot 11 nexabpa 2020 r. Ne 712 (3aperucrpupoBan MurncTepeTBOM  10CTHIIH
Poccutickoii ®eneparuu 25 nexabpst 2020 r., perucrparmonsst No 61828).
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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI

1.1. Ob6aacTh NpuMeHeHHsI POrPAMMbI
VYuebnas  aucnumimHa — «Martematukay — SBISETCS  00s3aTEIbHOM  YacThIO

00111e00pa30BaTeIbHOTO  ITMKJIAa OCHOBHOM 00Opa3oBaTeIbHOM MporpaMMbl B
cootBeTcTBUM ¢ PI'OC no cnenuanbHocTH 44.02.02. IIpenogaBanre B HayaJdbHBIX
KJaccax

1.2. MecTo yuyeOHO# AUCHUILUIMHBI B CTPYKTYpe MPOrpaMMbl OATr0TOBKH
CIEeHATHCTOB CPe/IHEro 3BeHA:

VyeOHas MUCHUILIINHA «MaremaTtukay MA3yYaeTcs B MUKJIIE
00111e00pa30BaTENbHBIX TUCIUIUINH, (POPMUPYEMBIX U3 O0SA3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpegnero obmero oOpa3zoBanms, i crnenuanabHOcTH 44.02.02.
[IpenogaBanue B HadanbHBIX Kiaccax. M3yuenue muctmmmuasl bJ1.03 Maremartnka
HE0OX0IMMO ISl oOcBoeHUs nocneayronien nucuumimasl EH.01 MaTtemaruxka.

1.3. lesqn 1 3a1a4u y4eOHOI JUCHUNIMHBI — TPEOOBAHUS K Pe3yJIbTATaM OCBOCHHS
AUCHUILIUHBI:

Heas aucuumiauHbl: (GOPMHUPOBAHUE IMPEACTABICHUM O MaTeMaTHKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHMS SIBICHUN U MPOLIECCOB, 00
U7X U METOJaX MaTeMaTHKH.

3agaum JUCUUIJIMHBI:

— OBJIQJICHUE MAaTEMATHYECKHUMH 3HAHWSAMHU U YMCHHSIMH, HEOOXOJIUMBIMUA B
MTOBCEHEBHOM KM3HU, JJII U3yUEHUS CMEKHBIX €CTECTBCHHOHAYYHBIX AUCITUIUIMH Ha
0a30BOM ypOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO IMKIA; IS TOJYYCHUS
oOpazoBaHusi B 00macTsax, He TpeOyommMX YIIyOJICHHOW MaTeMaTu4ecKou
MOATOTOBKY;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy ymiedt mpodeCCUOHAIBHON JIeATeIbHOCTH;

— BOCIIUTAaHHWE CPEACTBAMH MAaTEMAaTHKH KYyJIbTYPbl JTUYHOCTH, TTOHMMAHHS
3HAYMMOCTH MaTE€MaTUKH JJii HAyYHO-TEXHHYECKOTO TpOTpecca, OTHOIICHHUS K
MaTeMaThKe, KaK K YacTh OOIIEYeIOBEYECKON KYJbTYpPhl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— pacHIMpeHHe W CUCTEMaTH3aIMs OOIMX CBEICHUA O (QYHKIUIX, U3YUCHHUE
HOBBIX KJIACCOB DJIEMEHTAPHBIX (PYHKITUH;

— pacmMpeHWe ¢ COBEPIICHCTBOBAHME MaTEMaTHYCCKOTO  aImapara,
c(hOpMHUPOBAHHOTO B OCHOBHOMU IIIKOJIE;



— O3HaKOMJIGHHE C DJJeMEeHTaMd JAUPPEpeHLNaTbHOIO0 HUCUYHUCICHHUS Kak
anmapaTroM UCCiIeoBaHus GYHKUUHN, pelIeHus IPUKIATHBIX 3a1a4;

— W3y4YeHHE CBOMCTB NPOCTPAHCTBEHHBIX Tel, (HOPMUPOBAHUE YMEHUS
NPUMEHSATH 3TH CBOWCTBA AJIs PEIICHUS MPAKTUUECKUX 3a/1a4;

— pacuMpeHue W yriayOsieHue NpeCTaBIeHUH O MAaTEeMAaTHUKE KakK 3JIEMEHTe
YeJI0BEYECKON KyNbTYpPhI, O IPUMEHEHUU €€ B IPAKTUKE;

— COBEpIICHCTBOBAaHHE HHTEUICKTYaJbHBIX M PEYEBBIX YMEHHUH IyTeMm
Pa3BUTHSI IOTHYECKOTO MBIIIICHHUS, 000Tall[eHHEe MAaTeMaTHIEeCKOTO SI3bIKA.

1.4 IlepevyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHS MO IUCIHHUILINHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoenue coaepkaHusl y4eOHOH AUCITUTIINHBI «MareMaTHKa
00€eCIeunBaeT JOCTIKEHUE O0yUaOIIMMUCS CIEAYIOIIUX Pe3yabmamos.

JUYHOCMHDbBIX .

—  ¢OpMUPOBAHHOCTH TPEJCTABICHHH O MaTEMaTHKE KaK YHHUBEPCAIbHOM
SI3bIKE

— HayKH, CPEJCTBE MOJICIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACIX M METOIaX
MaTeMaTHKH;

— TMOHMMaHHE 3HAYMMOCTH MaTeMaTHKA JUI  HAyYHO-TEXHHYECKOTO
nporpecca, CcGOPMHUPOBAHHOCThL OTHOIIEHHUS K MaTeMaTHMKe KakK K YacTH
00111eueI0BeYeCKON KYJIbTYPhI Yepe3 3HAKOMCTBO C UICTOPHUEH Pa3BUTHSI MAaTEMaTHKH,
DBOJIIOIIMEN MAaTEMAaTHYECKUX UIEH,

— pa3BUTHE JIOTHYECKOTO MBINIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW KYJIBTYPHl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
11 Oyaymier mpodecCuOHANBHOM JISITEIBHOCTH, JIJIS TIPOIOJDKCHUS 00pa3oBaHus U
camMmo00pa3oBaHus;

— OBJIQJICHHEC MAaTeMaTUYCCKUMHU 3HAHUSIMH M YMEHHSIMHU, HEOOXOIUMBIMU B
MTOBCETHEBHOM KW3HH, ISl OCBOSHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUILUIMH U
JTUCITUTIINH TPOQPECCHOHAIBHOTO ITUKJIIA, JIJIS MOJydeHus oOpa3oBaHMs B 00JIACTSX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUYeCKOH MOITOTOBKHY;

— TOTOBHOCTb U  CIIOCOOHOCTH K O0Opa3oBaHMIO, B TOM  4YHUCJE
caM000pa30BaHNI0, Ha TPOTSHKEHUW BCEH JKM3HW; CO3HATEIBHOE OTHOIIECHHE K
HEIMPEPHIBHOMY OOpa30BaHUI0 KAaK YCJIOBHUIO YCHEIIHOW MPO(PECCHOHATLHOH M
OOIIIECTBEHHOH JIEATENHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM TBOPUYECKOU U
OTBETCTBCHHOH JICATEIHLHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOU pabOTE, COTPYAHHYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTeabLHOM, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIEeI0BATENHCKON, TPOSKTHON
U IPYTUX BUJIAX NESATEIbHOCTH;



— OTHOIIEHHWE K MPOPECCHOHANTBHOU JEATECILHOCTH KaK BO3MOXKHOCTH
yqacTus B pereHun JINYHBIX, 0OIIIeCTBEHHBIX, rOCyJapCTBEHHBIX,
oOIIeHAIIMOHAIBHBIX MPOOJIEM;

Memanpewnemublx:

— YMEHHE CaMOCTOSITETbHO OMNPEAENATh LETH JESATEIIbHOCTH U COCTABIIATH
IJIaHBl  JIEATEIBHOCTH; CaMOCTOSITEIPHO OCYIIECTBISATh, KOHTPOJHMPOBATH M
KOPPEKTUPOBATh JACSATEIBHOCTD, MCIOJB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTIDKCHMSI TIOCTABJICHHBIX IIEJIEH W pean3alliy TJIaHOB JICSITEILHOCTH; BHIOMPATH
YCTEIIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHIX;

— YMEHHE TPOIAYKTHBHO OOIMIAThCS ¥ B3aUMOJICHCTBOBaTH B TIPOIIECCE
COBMECTHOM ACSITEILHOCTH, YIUTHIBATH TO3UIINH JAPYTUX YIYACTHUKOB JACSITEIHLHOCTH,
s dex- THBHO pa3peniaTh KOHMIUKTHI;

— BJIQJICHUE HaBbIKAMHU [O3HABATEIBHOM, Y4YEOHO-MCCIIEIOBATEIbCKON U
MPOCKTHOU JCSATENBHOCTH, HABBIKAMHU pa3pelieHuss MpooiieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TMOHMCKY METOJOB PEIICHHS MPAKTHUYECKUX 3aj1ad,

IIPUMEHEHUIO PA3JIMYHBIX METO/IOB [TO3HAHNS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOH WH()OpPMAMOHHO-
MIO3HABATEJIbHON JEATEIbHOCTH, BKJIOUAs YMEHHE OPHUEHTHUPOBATHCS B PA3NTHUYHBIX
UCTOYHUKAX HMHQOpMAIMM, KPUTUYECKHM OLIEHMBATh M  HMHTEPIPETUPOBATH
MH(}OpPMAIUIO, TOJIYYAEMYIO U3 PA3JIUYHBIX HCTOYHUKOB;

— BJIQJICHUE S3BIKOBBIMU CpPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJAJE€HUE HaBbIKAMM I[IO3HABAaTEJbHOH pe(dIeKCUHn Kak OCO3HAHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTENBHBIX IPOLECCOB, HX pE3ylbTaTOB U
OCHOBAHMH, TPaHUI] CBOErO 3HAHMS M HE3HAHMsI, HOBBIX MO3HABATEIbHBIX 3a/1ay U
CPEIICTB JJIsl UX JOCTHIKEHHUS,

— LEJNEYyCTPEMJICHHOCTh B NOMCKax W  NPUHATUM  PEUICHUH,
CO00pa3UTENbHOCTh U MHTYMIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUH,
CHOCOOHOCTH BOCIIPUHUMATh KPACOTy M TaApPMOHUIO MUPA;

npeoMemHbIX:

—  ¢c(OpMUPOBAHHOCTH TPEACTABICHUN O MAaTeMaTHUKE KaK 4acTH MHUPOBOH
KYJbTYpbl U MECTE MAaTEMAaTUKU B COBPEMEHHOHW LMBUJIM3AIMHU, CIIOCO0AX OMUCAHUS
SBJICHUH pPEAJbHOTO MUPa Ha MaTEeMaTUYECKOM SI3bIKE;

— c(opMuUpPOBaHHOCTh MPECTABICHUH O MATEMAaTUYECKHX TMOHATHUAX Kak
BAKHEHUIINX MATEMaTUYECKUX MOJIEISAX, MO3BOJSIONIMX ONUCHIBATh WU H3Yy4yaTh
pa3HbIe TPOIECCHl M SIBJICHUS; TOHMMAaHWE BO3MOXXHOCTH aKCHOMAaTUYECKOTO

IIOCTPOCHUA MAaTCMATHICCKUX TeOpHﬁ;



— BJIQJICHUE METOJaMH J0Ka3aTeJbCTB U aITOPUTMOB PEIICHUS, YMEHUE UX
MpUMe- HATh, IPOBOJUTH JI0KA3aTEIbHbIC PACCYKICHUS B XO/€ PEIICHUS 33/1a4;

— BJQJCHUE CTAHJAPTHBIMU MpPHEMaMU PEIICHUS PAlUOHAIBHBIX U
UppaImoHaIbHbIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHCHUH U
HEPABEHCTB, UX CUCTEM;

— HCIOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE IS
MOMCKA MYTH PEIICHHS U WUTFOCTPAIIMU PEIICHNS YPaBHECHUH U HEPABEHCTB;

—  ¢hopMUPOBAHHOCTH npeACTaBICHUNT 00 OCHOBHBIX MMOHATHUIX
MaTeMaTHYECKOT0 aHaju3a M HUX CBOWCTBAx, BIIAJICHUE YMEHHEM XapaKTEPU30BaTh
noBeicHUe (PYHKIIMH, UCTIOIB30BAHNE TOTYUYEHHBIX 3HAHUH JIJIS1 OTIMCAHUS U aHaIn3a
pealbHBIX 3aBUCHMOCTEH;

— BJIQJICHUE OCHOBHBIMU TOHSITUSAMH O IUIOCKMX U TPOCTPAHCTBEHHBIX
TEOMETPUUYECKHX (PUTypax, iX OCHOBHBIX CBOHCTBAX;

— ¢hOpMUPOBAHHOCTh YMEHHUS paClO3HaBaTh T'€OMETpUUECKHe (DUTYpHI Ha
yepTexkax, MOJICNIAX U B PEaIbHOM MUPE;

— MPUMEHEHHUE M3YYEHHBIX CBOUCTB reoMeTpuyeckux ¢uryp u Gopmymn s
pelIeHrs reOMeTPUUYECKUX 3a1ad U 3aJ]1a4 C IPAKTUUECKUM COJICPKAHUEM;

—  ¢OpMUPOBAHHOCTH MPEJICTABICHUN O Mpoleccax M SBJICHUSAX, UMEIOITUX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaIbHOM MHpE,
OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEH;

— YMEHHMH HaxoJWTh U OIICHUBATh BEPOSITHOCTU HACTYIUICHHUS COOBITUHA B
MPOCTEHIIUX MPAKTUYECKUX CUTYAlMSIX U OCHOBHBIC XAPAKTEPUCTUKHU CITYyYaWHBIX
BEJINYHH;

— BJIaJICHUE HABBIKAMM MCIIOJI30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
MIPU PEIICHUY 3a/1a4.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM y4yeOHOV JTUCUUIJIMHBI U BUAbI Y4eOHOH padoThI

Buj yueOHoi padoTsl

Konuuecmeo uacos

MakcumanbHast yueOHasi HATPy3Ka (Bcero) 156
Oobs13aTesibHasi ayIuTOpHAsA YyuyeOHasi HArpyska 156
(Bcero)
B TOM YHCJIC:
3aHSTHS JICKITMOHHOTO THIA 78
MPAKTHYCCKUE 3aHATHS 78

CamocTrosiTeTbHasA paGora o0yuarouierocsi
(Bcero)

IIpomesicymounas ammecmayusn 6 ghopme:

1 cemectp - PK3aMeH
2 ceMecTp-dK3aMeH

. Bcero CemecTpbl

Bun yuebnoii paboTsl HACOR 1 5
YueOHasi HAarpy3Ka (Bcero) 156 64 92
AynuTopHble 3aHATHSA (BCEro) 156 64 92
B Tom uncne:
3aHATHS JIEKIIMOHHOT'O THUIIA 78 32 46
MPaAKTUYECKUE 3aHATUS (ITPAKTUKYMBI) 78 32 46
71a00paTOPHBIC 3aHATUS
CamocrosiTesibHas padoTa (Bcero) - - -
[TpoMexxyTouHas aTTecTanus

- J3K3aMCH 3K3aM€CH

(3x3aMeH/3auet/nud.3auer)
OO61mas TpyJI0eMKOCTh 156 64 92

2.2 CTpyKTypa IMCUMILIHHBI:




KosanyecTBO ayIMTOPHBIX YaCOB

H Teopertu-
arMEHOBAHHUE PA3/ICIIOB IIpakTnyeckue
Bcero yeckKoe
3aHATHSA
o0yueHue
1 2 3 4

Beenenue 2 2 -
Anrebpa 20 10 10
YpaBHEeHHS U HEPaBEHCTBA 16 8 8
OCHOBBI TPUTOHOMETPHUU 18 8 10
OyHKIMH, NX CBOHCTBA U IpadUKU 20 10 10
Hauaya maTemaTH4YecKoro aHam3a 32 16 16
KoMbOunatoprka, CTaTUCTHKA HM  TEOPHS 20 10 10
BEPOATHOCTEN
I'eomerpust 24 12 12
Bceero o qucuumninuge 156 78 78
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2.3. TemaTnuyecKkuii NJIaH U coJiep:KaHue YUeOHOI TN CUNILINHBI

HamMenoBanue pasieion u Tem Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl H MPAKTHYECKUE 3aHATHS, O0bem | YpoBeHb
CaMOCTOSITeJIbHAsL padoTa 00yuyarouuxcs YacoB | OCBOEHHS
1 2 3 4
Beenenne Copaepxanne yueOHOro MaTepHuasia
MaremMaTHKa B HayKe, TEXHHKE, JKOHOMUKE, THPOPMALTUOHHBIX TEXHOJIOTHAX U TPAKTHYECKON 2 1
nesitensHOCTH. Llenmn u 3amaun n3ydeHns: MaTeMaTHKH Ipu ocBoernH mpodeccuit CITO u
cnenuansHocTeil CI10
Pa3nen 1. Aareopa 20
Tema 1.1.Pa3BuTHe MOHATHA O Coaepxxanne yueOHOr0 MaTepHuasia 1 1
quciie Ienple u paroHabHbIE yncaa. JJedCTBUTEIbHBIE YUCIA.
Conep:xanue ydeOHOro MaTepuaJia 1 1
[TpubnmkeHHbIE BEIYHUCIICHHSI.
IIpakTHyeckue 3aHATHS:
Apudmernyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE MPUOIKEHHBIX 3HAUCHUH BETUUUH 1 1 2
MOTPEHIHOCTEH BBIUMCICHHH (a0COIIOTHON M OTHOCUTEIHHOM), CpaBHEHUE YMCIIOBBIX BBIPAKCHUH
[IpakTHYeckue 3aHATHS:
ApudmeTnyeckue ASHCTBHS HaJl YUCIIaMH, HAXOXKIEHHE IPUOIIKEHHBIX 3HAUCHUH BEJTMYUH U 1 2
MOTPEIIHOCTEN BRIYUCIEHUH (a0CONIOTHON U OTHOCUTEIHHOM), CPAaBHEHHUE YHCIOBBIX BBIPAKEHUN
Copaepxanne yueOHOro MaTepHuajia 1 1
Kommuiekcuple uncna.
Tema 1.2. KopHu, cTeneHu u Conep:xanue yueOHOro MaTepuasia
JorapugmeI Kopuu n crenenu. KopHu HaTypallbHOM CTENEHH U3 YHCIIa U UX CBOMCTBA. ! !
[IpakTHyeckue 3aHATHS:
Brluucnene U CpaBHEHME KOpHEW. DBbIonHeHMe pacyeToB C  pajukalaMu. PemieHue 1 2
HppalMOHAIbHBIX YPAaBHEHUI.
Conep:xanue ydueOHOro MaTepuasia
Cremenn ¢ palMOHATBLHBIMH TIOKa3aTesIMHU, HX CcBoicTBa. CTemeHW C JAEHCTBUTEILHBIMHU 1 1

nokazareirsiMu. CBOMCTBA CTEIICHH C HeﬁCTBHTeHBHLIM IMoKa3aTcjICM
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IIpakTH4Yeckue 3aHATHSA:

CpaBaenue cremneHeil. [IpeoOpa3oBaHue BRIpaKCHHH, COACPKAIINX CTECIICHH 1
IIpakTHyeckue 3aHATHUSA:
Pemrenue nokaszarenbHbIX ypaBHeHUH. Pernienue npukiagHbx 3agad 1
Conep:xanue yueOHOro MaTepuaJia
Jlorapudm. Jlorapudm gnciaa. OcHOBHOE JIorapu(MIIECKOe TOKISCTBO. [lecaTnanbie 1 1
HaTypalbHbIe Jorapupm.
Conep:xanue y4eOHOro MaTepuaJia
[IpaBuna getictBuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHUIO 1
IIpakTHyeckue 3aHATHS:
Haxoxenue 3nadeHuii jorapudma mo mporu3BoIbHOMY OCHOBaHMIO. [Iepexo 0T 0JTHOTO OCHOBaHUs 1
K IPyTOMY.
IIpakTHyeckue 3aHATHS: 1
Brrurcnenue u cpaBHeHue jorapudma
I[IpakTnyeckne 3aHATHS:
JlorapudmupoBaHre 1 MOTEHIMPOBAaHUE BHIPAKECHUH. 1
Pemenwne norapuMuvecknx ypaBHEeHUN
IIpakTnyeckne 3aHATHS: 1
Penrenue norapudMuiecknx ypaBHEHUH
Copaepxanne yueOHOro MaTepuaJia
[IpeoOpazoBanue anrebpanveckux BeipaxkeHuH. [IpeoOpa3oBanue parmoOHANBHBIX, HPPAIHOHATBEHBIX 1
CTCIICHHBIX
Conep:xanue yueOHOro MaTepuasia
[IpeoOpa3zoBaHue MOKa3aTENbHBIX U IOTapU(PMUYECKUX BhIPAKESHUN !
IIpakTnyeckune 3aHATHS: 1
[TpubnikeHHbIe BEIYUCIICHUS U PEIISHUS IPUKIIAIHBIX 33124
KonTpoannas padora Ne 1: «KopHu, cTenenn u jorapupmsi» 1
Paznen 2. YpaBHeHNs 1 HEPABEHCTBA 16
Tema 2.1. Ypasuenus u cucteMbl | Conepikanue y4eGHOro MaTepuasia
YypaBHEHHI YpaBHEHUS U CHCTEMBI ypaBHEHUH. ParnoHanbpHble, HppalluOHaIbHBIE, TOKA3aTEIbHbIC U 1

TPUTOHOMCTPUICCKUC YPABHCHUS U CUCTCMBI.
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Conep:xanue yueOHOro MaTepuaJia
YpaBHEHUS U CUCTEMBI YpaBHEHUH. PaliioHanbHble, HppallMOHAIbHbIE, TOKA3ATEIbHbIE U
TPUTOHOMETPHUYCCKUC YPABHCHUSA U CUCTCMBIL.

Conep:xanue yueOHOro MaTepuaJia
OcHOBHBIC ITPUEMBI UX peIICHU (Pa3IoKeHne Ha MHOKUTEINHN, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOJICTaHOBKa, Tpaduyeckuil MeTo)

Conep:xanue yueOHOro MaTepuaJia
OcHOBHBIE IIPUEMBI UX PEHICHUA (pa3no>1<eHI/Ie Ha MHOXXHUTCJIN, BBEACHHUC HOBBIX HCU3BCCTHBIX,
MOJICTAHOBKA, TPaQUUECKUI METO.T

Conep:xanue y4eOHOro MaTepuaJia
PaBHOCUIIBHOCTB YpaBHEHUM, HEPABEHCTB, CUCTEM

IIpakTHyeckue 3aHATHS:
Kophu ypaBHenuii. PaBHocunbHOCTh ypaBHeHHH. [IpeoOpa3oBanue ypaBHeHU

IIpakTHYecKkue 3aHATHA:
OCHOBHBIE IPUEMBI PEUICHHS] YpaBHEHUI

IIpakTHyeckue 3aHATHS:
Pewenne cucreM ypaBHeHHNH

[IpakTHyeckue 3aHATHS:
Peienue cuctem ypaBHEeHUM

Tema 2.2. HepaBeHnctaa

Conep:xanue yueOHOro MaTepuasia
PanmonanpHbIe, HppanoHaTbHBIE HepaBeHCTBA. OCHOBHBIE TPHEMBI X PEHICHUS

Copaepxanne yue0HOro MaTepuaJia
[NokazarenbHbie U JorapudmMuieckrie HepaBeHCTBa. OCHOBHBIC MTPUEMBI X PEIICHHS

Conep:xanue yueOHOro MaTepuasia
Tpuronomerpuieckre HepaBeHCTBA. OCHOBHBIC IPUEMBI UX PEIICHUS

IIpakTHYeckue 3aHATHS:
Hcnonb3oBanue cBOWCTB U rpadukoB QyHKIMIA s pellieHHsT ypaBHEHUI U HEPABEHCTB

IIpakTHYecKkue 3aHATHA:
Hcnonb3oBanue cBOWCTB U rpadukoB QYyHKIMIA ISl pellieHns] YpaBHEHHH U HEPABEHCTB

KonTtposnHas padota Ne 2: «YpaBHeHHMsI M HEPAaBEHCTBa»

HpaRaneCKue 3AHATUA:
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[IpumMeHeHne MaTeMaTHYECKUX METOIOB JIJISl PEIICHUS COJIeP KaTeNbHBIX 3a/1a4 U3 PA3IMUHbIX
oOyacTell HAyKH W MPaKTUKU. VIHTeprpeTanys pe3ynpTara, y4eT pealbHBIX OrpaHIYeHUI

Pa3znen 3. OcHOBBI
TPUTOHOMETPHH

16

Tema 3.1. OcHOBHEIE TTOHATUS

Conep:xanue yueOHOro MaTepuaJia
PaILI/IaHHaH MEpa yrijia. BpaH_IaTCJ'II:HOC JBH)KCHHUC. CI/IHyC, KOCHUHYC, TAHI'CHC M KOTAHI'€HC YHCJa

IIpakTHyeckue 3aHATHUSA:
PanuansbIil MeTO MI3MEPEHUS YIJIOB BPAIICHUS U CBSI3b C IPayCHOM MEpoid

Tema 3.2 OcHOBHEIE
TPUTOHOMETPUUECKUE TOXKISCTBA

Conep:xanue y4eOHOro MaTepuaJia
DOopMyJIBI IPUBENCHHUS

Conep:xanue yueOHOro MaTepuaJia
®opmyibl cnoxeHust. Dopmynsl yaBoenus. @opmyibl TOJIOBUHHOIO yria

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, POPMYIIBI CIIOKEHHS, yABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHUYECKUX (DYHKIMH B IPOU3BEACHHUE, IPE0Opa30BaHNE IPON3BEACHUS
TPUTOHOMETPUYECKUX (QYHKLUI B CYyMMY

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPHTIOHOMETPUUECKUE TOKIECTBA, POPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus
CYMMBI TPUT'OHOMETPHUYECKUX (DYHKIMH B IPOU3BEICHHUE, TPEOOpa30BaHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX (DYHKIIUH B CyMMY

Tema 3.3[1peoOpazoBanust
MPOCTEUITINX
TPUTOHOMETPUYCCKUX BhIPAIKECHHUN

Conep:xanue yueOHOro MaTepuasia
IIpeoOpa3oBaHKe CyMMBbI TPUTOHOMETPUYECKUX (DYHKIUH B MPOU3BEICHHE U MPOU3BEICHUE B CYMMY

Copaepxanne yueOHOro MaTepHuajia
BrlpakeHue TpUrOHOMETPHUYECKUX (QYHKIIHI Yepe3 TAHTeHC MOJOBUHHOTO apryMeHTa

IIpakTHYecKue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, (OPMYJIBI CIIOKEHHS, yABoeHHs, [IpeoOpazoBanus
CYMMBbI TPUTOHOMETPHUYECKNX (DYHKIIMH B TPOU3BEICHIE, TPE0Opa30BaHMe TPON3BEICHUS
TPUTOHOMETPUYECKUX QYHKIIUI B CYMMY

IIpakTHYecKkue 3aHATHA:

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, POPMYJIIBI CIIOKEHHS, yABoeHHS, [IpeoOpazoBanus
CYMMBI TPUTOHOMETPUUYECKUX (PYHKITUH B IPOU3BEICHHE, TPEOOPA30BAHUE TIPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIHUI B CYMMY

Tema 3.4. TpuronomeTpudeckue

Conep:xanue y4eOHOro MaTepuaJia
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YpaBHCHUA U HCPABCHCTBA

O6patHbie TPUrOHOMETpUYECKHE PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC

IIpakTH4Yeckue 3aHATHSA:

OO6paTHbBIe TpUTOHOMETpHUYECKHE PYHKINU: apKCHHYC, APKKOCHHYC, apPKTAHTEHC 1
Coaeprxanue yuedOHOro MaTepuajia 1
[IpocTeiine TPUTOHOMETPUIECKUE YPABHEHHUS
Copaeprxanue yuedOHOro MaTepuajia 1
IIpocreiinine TPUrOHOMETPUUECKHUE HEPABEHCTBA
[IpakTnyeckune 3aHATH: 1
IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA
KounrpoabHast pa6ora Ne 3. «OCHOBbI TPUTOHOMETPHI» 1
Pa3znen 4. ®yHKIIHHM, MX CBOWCTBA M rPpauKH 20
Tema 4.10ynkunu. CoiicTBa Coaepxxanne yueOHOr0 MaTepHuaJia
yrkumit. O6patHbie GyHKIMH Oynknuu. O6nacTh ompeAeieHUsT W MHOXKECTBO 3HaueHWi; rpaduk (QYHKIUH, MOCTPOSHHE 2
rpadukoB (YHKITHHA, 3aJaHHBIX PA3IMIHBIMU CIIOCOOAMH
IIpakTHyeckue 3aHATHS:
[TpuMepsl 3aBUCUMOCTEH MEXTy MEPEMEHHBIMU B pEAJIbHBIX TPOLIECCaX U3 CMEKHBIX JUCLUTITHH. 2
Onpenenenne Gyaknuid. [loctpoerne u urenmne rpadukoB HyHKITHHA
Copaepxanne yue0HOro MaTepuasia
CaoiicTBa QyHKIIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHNUEHHOCTD, IIEPUOIUIHOCTb. 9
[IpomesxyTku Bo3pacTaHus U yObIBaHHMs, HANOOJIbIIEE U HAMMEHbILIEEe 3HAYCHUS, TOUKH IKCTPEMYyMa.
I'paduueckast ”HTEpIpeTALHS
Conep:xanue yueOHOro MaTepuasia
[TpuMepsl GYHKIMOHAIBHBIX 3aBUCHMOCTEH B peallbHBIX MPOLleccax U sBICHUAX. ApudmMeTrnueckue
ornepauun Hax ¢yHkuusmu. Crnoxsas ¢yHKous (kommosunus). I[loHsTHE O HempephIBHOCTH 2
GyHKIIH
[IpakTHyeckue 3aHATHS:
UccnenoBanne Qynkuuu. CBOHCTBA TMHEHHOM, KBaApaTUYHOM, KyCOUHO-TUHEHHON U IpOOHO-
nuHeHHOU QyHKiK. HerpepoiBHbIE B iepuoyeckue GpyHkiuu. CBoiicTBa U TpauKe CHHYCA, 2
KOCHHYCa, TAHT'€HCA U KOTaHTeHCa
Conep:xanue yd4eOHOro MaTepuasia
Obparnble Qynkmmuu. O6nacte omnpeneneHuss U o0NacTh 3HA4YEHWH oOpaTHOM QyHKIMH. ['paduk 2

oOpaTHOH pyHKIHMK
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IIpakTH4Yeckue 3aHATHSA:
Ob6patHble pyHKIMA U uX Tpaduku. OOpaTHBIE TPUTOHOMETPUIECKHE (DYHKITHH

Tema 4.2.CTencHHBIE,
MOKa3aTelIbHEIE,
norapu()MUIECKUE U
TPUTOHOMETpPUYIECKUE (DYHKIINH.
OO0paTHBIE TPUTOHOMETPHUYECKUE
hyHKIUM

Coaeprxanue yuedOHOro MaTepuaJia

Omnpenenenue QyHkumid, ux cpoiictBa W rpaduku. IIpeoOpaszosanusi rpadukoB. [lapannensHbiit
IIEPEHOC, CUMMETPUSA OTHOCHUTENBHO OCEM KOOpAMHAT WM CHUMMETpPUSA OTHOCHTENBHO Hayala
KOOpJAWHAT, CUMMETPHUS OTHOCHUTEIBHO MPSIMON Y = X, pacTsDKEHHE W C)KaThe BIOIb OCEH
KOOPJMHAT

IIpakTH4Yeckue 3aHATHSA:
[IpeoOpazoBanue rpaduka GyHKITNN.

KourpoabHas padora Ne 4: « DyHKIHNHU, UX CBOiicTBa U rpaduKkm»

Pa3nea 5. Hauaja MmaTeMaTH4yecKoro aHajamnsa

32

Tema 5.1.I1locaenoBaTe ILHOCTH.

Conep:xanue y4eOHOro MaTepuaJia

ITocnenosarensHocTH. CIOCOOBI 3aaHK U CBOMCTBA YMCJIOBBIX ITOCAEA0BAaTENbLHOCTEN. [lonsamue o
npedene  nociedosamenvHocmu  .Cywecmeoganue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
Nnoc1e008ameIbHOCU

Coaep:xanue y4eOHOro MaTepuaJia
CymMupoBaHue 1ocie oBaTenbHOCTel. beckoneuHo yObIBarolas reoMeTprueckast Iporpeccust U ee
cyMmMma.

[IpakTHyeckue 3aHATHS:
Uucnoast mocieoBaTeNbHOCTbD, CIOCOOBI €€ 3ajaHNs, BEIYUCIICHHUS YJICHOB MOCIeI0BAaTEIbHOCTH.
IIpenen nocnenoBaTeNbHOCTH

IIpakTHYecKkue 3aHATHS:
[Ipenen nocnenoBarenbHOCTH. beckoHewHo yObIBaroIast reoMeTpHyecKas IpOrpeccus

Tema 5.2.11pousBogHas

Conep:xanue yueOHOro MaTepuasia
[IponsBognas. [lorstne o mpousBogHON (YHKIMH, €€ TEOMETPUYEeCKHd W (HU3UYECKUH CMBICIL.
YpaBHeHHe KacaTesbHOU K rpaduKy QyHKUKH.

Conep:xanue yueOHOro MaTepuasia
IIpousBoaHbIE CyMMBI, pa3HOCTH, MPOU3BEAEHUSA, 4acTHOro. IIpou3BoAHBIE  OCHOBHBIX
AJIEMEHTAPHBIX ()yHKITHIA

IIpakTHYeckue 3aHATHS:
[paBuna u Gpopmynsl nuddepeHIpoBaHs, TAOINIA TPOU3IBOTHBIX IIEMEHTAPHBIX (DYHKIINH
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IIpakTH4Yeckue 3aHATHSA:
IIponsBoaHas: MEXaHUUYECKUN U T€OMETPUUECKUN CMBICI MPOU3BOJAHON. YpaBHEHHE KacaTelbHOU B

00111eM BHIE

Conep:xanue yueOHOro MaTepuaJia
[Ipumenenne nepBoil MPOU3BOAHON K UCCIEAOBAaHUIO (PYHKIIMHA U TIOCTPOSHHIO TPa(hUKOB.

Copaeprxanue yuedOHOro MaTepuajia
[IpounsBoanbie 0O6paTHON PYHKIMH U KOMIO3ULIUH (DYHKIUU

IIpakTHyeckue 3aHATHS:
HccnenoBanre QyHKIMM ¢ TOMOILBIO Ipon3BoAHON. Haxoxnenne HanOoIp11ero, HANMEHbLIETO
3HAYEHUS M IKCTPEMAJIbHBIX 3HAYCHUH QYHKIMN

Conep:xanue y4eOHOro MaTepuaJia

[IpuMeps! UCONB30BaHUS TPOUZBOJHOM 7151 HAXOXKACHHUS HAMTYYLIErO PEIICHUS B IPUKIATHBIX
3asayax. Bropas mpousBojHas, ee reoMeTpruecKuil 1 pusnueckuii cMbIci. HaxoxeHne ckopocTu
JUIs1 TIpoliecca, 3alaHHoT0 (GopMyJIoi u rpaguKoM

Tema 5.3.1lepBooOpasnas u
UHTETpaT

Coaep:xanue y4eOHOro MaTepuaJia

IlepBooOpaznas u uHTerpan. [IpuMeHeHue onpeneseHHOTO MHTErpana Uil HaXOXKACHMS IJIOMIAIH
KpuBOJIMHEIHO Tpanenmu. Popmyna Herorona—JlelibHMIa

IIpakTHYecKue 3aHATHA:
Wurerpan u nepBooOpasnas. Teopema HeroTona-Jleitonuma. [Ipumenenne nHTerpaita K

BBIYKCJICHUIO (DU3MUECKUX BEJIMYUMH U ILIOMIaIeH

IIpakTHYecKue 3aHATHA:
Wurerpan u nepBooOpasnas. Teopema HeroTona-Jleitonuna. [Ipumenenne naTerpaita K

BBIYHCIICHUIO (DU3MUECKUX BEJIMUMH M ILIOIa e

Conep:xanue yueOHOro MaTepuasia
ITpuMepbl MPUMEHEHUST MHTErpasia B GU3NKE U TEOMETPUHU

KOHTpOJILHaH paﬁoTa Ne 5: «kHayana MaTeMaTHYECKOI0 AHAJIH32)

Pa3nea 6. KomOnHaTOpuKa, CTATHCTUKA M TeOPHUA BEPOATHOCTEH

20

Tema 6.131eMeHTHI
KOMOWHATOPUKHU

Conep:xanue yueOHOro MaTepuasia

OCHOBHBIE TOHATHA KOMOWHATOPHKHU. 3a/layll Ha IOJCYET YHCa pPa3MEIlCHUH, MepecTaHOBOK,
COYEeTaHUN

HpaRanecmle 3AHATUA:
I/ICTOpI/ISI pa3BUTUA KOM6I/IHaT0pI/IKI/I, TCOpHHU BepOHTHOCTeﬁ " CTaTUCTUKU U UX POJIb B PA3JIAYHBIX
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cdepax 4esoBeUECKON )KU3HEACATENILHOCTH. [IpaBuiia KOMOMHATOPUKH

Conep:xanue yueOHOro MaTepuaJia

Pemenue 3anau Ha nepebop BapuaHTOB 2
IIpakTH4Yeckue 3aHATHSA: 2
Pemenne koMmOMHaTOpHBIX 3a1a4. Pa3Meniensi, coueTaHus ¥ MEPECTAHOBKU
Copaeprxanue yuedOHOro MaTepuasia 5
dopmyna 6unoma Hetotona. CBoiicTBa OMHOMHHANIBHBIX Ko dunmeHToB. Tpeyronpauk [Nackans
I[IpakTHYecKkue 3aHATHA: 2
bunoma Herotona. Tpeyronsnuk [Tackans. [Ipuknagnsie 3an1auun
Tema 6.2. Dr1eMeHTHI TEOPHU Conep:xanue y4eOHOro MaTepuaJia
BEPOATHOCTEH CoObITHE, BEpPOATHOCTh COOBITHS, CJIOKEHHE W YMHOXKCHUE BeposTHOCTEeH. [lonsamue o 2
He3a8UCUMOCmu cobbImull
IIpakTHyecKkue 3aHATHS:
Krnaccuueckoe onpenenenue BeposITHOCTH, CBOMCTBA BEPOSTHOCTEH, TeopemMa 0 cymme 2
BEPOSITHOCTEW. BhIuKCIIeHHE BEPOSITHOCTEN
Copaepxanne yueOHOro MaTepHuajia
JuckpeTHas ciydaiiHasi BEJIMYMHA, 3aKOH €€ PACIIPECIICHHUS. 2
UncnoBble XapaKTEPUCTHKU AUCKPETHON ciydaiiHoW BennurHbl. [loHsATHE 0 3aKOHE GOJIBIINX YHCET
Tema 6.3. DireMeHTHI Conep:xanue y4eOHOro MaTepuaJia
MaTeMaTHYECKOH CTATUCTHKH [pencrasnenue qaHHBIX (TaOUIIBI, TUArPaMMBbl, TpaUKH ), TeHEpaIbHAS COBOKYITHOCTH, BEIOOPKA, )
cpeanee apudmernueckoe, Meanana. [ToHsTHe 0 331a9ax MaTEMaTHIECKOW CTaTUCTUKH. Perienue
3aJ1a4 ¢ IPUMEHEHUEM BEPOATHOCTHBIX METOAOB
[IpakTHyeckue 3aHATHS: 2
[Tpuknanusie 3agaun. [IpeacraBienne YUCIOBBIX JaHHBIX
KonTtpoannas padota Ne 6: «KomOnHaTOpHKA, CTATHCTHKA M TEOPHUS BEPOATHOCTEI» 2
Pasnen 7. 'eomeTpus 24
Tema 7.1Koopaunats! u BekTopsl | Conepskanue y4eGHOro MaTepHuajia
[IpsimoyronpHas (ekapToBa) cucTeMa KOOpAWMHAT B MPOCTpaHCTBe. DopMmysa pacCTOSHUS MEXIY 2
JBYMSI TOUKaMH. YpaBHEHHs cepbl, ITIOCKOCTUH MPSIMOH
IIpakTHYecKkne 3aHATHSA: p

JlekapToBa cucTeMa KOOPIMHAT B IIPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTHU, c(epbl, IIOCKOCTH.

18




Paccrosaue MCKAY TOYKaMU

Coaeprxanue yuedOHOro MaTepuajia

Bextopsl. Monynp BekTopa. PaBeHcTBO BekTOpOB. Cllo)KeHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yncio. Pa3imoykeHue BEKTOpa M0 HAIIPABJICHUSIM. YTOJ MEXAY ABYMsI BEKTOpaMHU

IIpakTHyeckue 3aHATHUSA:
Bexkropsl. [lelicTBUs ¢ BEKTOpaMu.

Coaep:xanue y4eOHOro MaTepuaJia

[Ipoexuus BekTopa Ha ock. KoopaunaTel BekTopa. CKalsipHOE POU3BEICHUE BEKTOPOB.
Hcnons3oBanue KOOpAWHAT X BEKTOPOB IPU PCHICHUN MAaTCMATHYCCKUX 1 MMPUKIIAJAHBIX 3a1a4

IIpakTHYecKkue 3aHATHA:
JexapToBa cucteMa KOOpIUHAT B TPOCTPAHCTBE.
JeiicTBuA ¢ BeKTOpaMu, 3aJaHHBIMU KooparHaTaMH. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB

[IpakTnyeckune 3aHATH:
BekropHoe ypaBHeHHE IpsSMOH U TUIOCKOCTH. crionp30BaHne BEKTOPOB MIPU 0KA3aTEIbCTBE
TEOPEM CTEPEOMETPHUH

Tema 7.2.1IpsiMble U TUIOCKOCTH B
MPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

B3anMHoOe pacmonoxeHue AByX MPsSMBIX B MPpOCTpaHcTBe. [lapamiensHOCTh MPSMOM U MIIOCKOCTH.
[TapanyeabHOCTh MIOCKOCTEN

IIpakTHYeckue 3aHATHS:
IIpu3HaKu B3aUMHOTO PAaCIOJIOKEHMS NPSIMBIX. YTOJI MEXAy NpsMbIMU. B3auMHOE pacrosioxeHue

MpAMBIX U IIJIOCKO cTei

Copaepxanne yueOHOro MaTepHuaJia
IlepneHauKyISIpPHOCTD NPSIMON U INIOCKOCTH. 1IepreHIuKysp U HaKJIOHHASL. YTOJI MEXKIY NPSIMOU U
IIJIOCKOCTBIO

IIpakTHYeckue 3aHATHS:
Ilepnenaukysissp ¥ HaKJIOHHAs K INIOCKOCTH. YTOJI MEXAY HPSIMOA M IUIOCKOCTBIO. TeopeMbl o

B3aMMHOM PAacCIIOJIOKCHHUH HpﬂMOfI " IJIOCKOCTH. TeopeMa 0 TpeX NCPHCHAUKYJIApAX

Conep:xanue y4eOHOro MaTepuaJia
JByrpaHHbIil yroy. Yroa Mexay miockocTaMu. [lepneHanKyaspHOCTh ABYX IIOCKOCTEMN

IIpakTHYeckue 3aHATHA:
IIpu3HaKu ¥ CBOMCTBA NApaJUIEIbHBIX U NEPIEHIUKYISIPHBIX IIJIOCKOCTEH
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Conep:xanue yueOHOro MaTepuaJia

I'eomerpuyeckue MpeoOpa3oBaHus MPOCTPAHCTBA: MAPATUICIBHBIA TIEPEHOC, CHMMETPUS
OTHOCHUTEIHHO IIOCKOCTH

IIpakTH4Yeckue 3aHATHSA:
PaccrosiHHE OT TOYKM 10 IUVIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKY IIJIOCKOCTSIMH,

MEX/Ty CKPEIIHBAIOIINMUCS TPSIMBIMH, MEXTy TPON3BONBHBIME (DUTYpaMul B TPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
[lapannensHOe  mpoekTupoBaHue. [lnomane  oproroHanmpHON — mpoekmuu.  M3o0paxeHne
MIPOCTPAHCTBEHHBIX (QUTYD

IIpakTHYecKkue 3aHATHA:
[TapannenbHOE MPOEKTHPOBAHUE U €ro CcBoMcTBa. Teopema 0 MIOMAAd OPTOTOHATBHON MPOEKUUU

MHOT'OYToJIbHHKA. B3anMHOe pacnonokeHue NpoCTpaHCTBEHHBIX puryp

Tema 7.3. MHOrorpaHHuKH

Conep:xanue yueOHOro MaTepuaJia
Bepmmabl, pebOpa, TpaHm MHOTOTpaHHHMKAa. Pa3BepTka. MHOTOTpaHHBIE YIIBL BEITyKibie
MHoOrorpaHHuku. Teopema Dilnepa

Conep:xanue yueOHOro MaTepuaJia
[Ipusma. [Ipsamas u HaknonHas npusma. [IpaBunbHast npusma. [lapamnenenumen. Kyo.

Copaepxanne yueOHOro MaTepHuaJia
[upamuga. [lpaBunbHas nupamuaa. YceueHHas mupamuga. Tertparap. Cummerpun B Kybe, B
napajenenuiese, B mpu3Me u nupamuae. Cedenus Kyoa, Ipu3Mbl U THPAMHUJIBL

[IpakTHyeckue 3aHATHS:
PaznuuHble BUIBI MHOTOTPaHHHUKOB. X M300paskeHuHs.

[IpakTHyeckue 3aHATHS:
Ceuenus 1 pa3BEpTKH MHOTOTPaHHUKOB. Bunbl cuMMeTpuii B mpoctpancTBe. CUMMETpUS Tel
BpallcH1d 1 MHOTOI'PaHHUKOB

Conep:xanue yueOHOro MaTepuasia

[IpencraBneHnne O MPaBUIBHBIX MHOTOTPAaHHHMKAX (TETpadap, KyO, OKTa’ap, MIOIEKadap U
nkocadp). I lomaay moBepXHOCTH MHOTOTPAHHUKOB

IIpakTHyeckue 3aHATHSI:
[Tnomans noBEepXHOCTH

Tema 7.4.Tena u noBepXHOCTH
BpallleHus

Conep:xanue ydeOHOro MaTepuaJia
Hunmuaap v konyc. Y ceueHHbld Konyc. OCHOBaHME, BEICOTA, OOKOBAs IOBEPXHOCTH, 0Opasyromasi,
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Pa3BEpTKaA. OceBBIe ceueHUs U CCUCHUS, MapaAJIJICJIbHBIC OCHOBAHUIO

IIpakTHyeckue 3aHATHUSA:
Ceuenns 1 pa3BepTKA MHOTOTPaHHUKOB.

Conep:xanue yueOHOro MaTepuaJia
[ap u chepa, ux ceuenusi. KacarenpHas miockocTs K cdepe

IIpakTH4yeckue 3aHATHUSA:
CeueHus U pa3BepTKU MHOTOTPAHHUKOB.

Tema 7.5.13mepenus B reomerpun | Coaepaxanne yueOHOro MaTepHuasia
O6beM wu ero wusmepenue. HWHrerpanpHas ¢opmyna oOsema. @opMmynbl o0beMa Kybda, 2
MIpAMOYTOJIBHOTO HapajiiC/IeTIuIcaa, Npru3sMbl, HUIUHIPA. (DOpMy.]]BI oO0beMa InmUupaMubl 1 KOHYCaA.
DopMyJIbl IUIOLIAAM TIOBEPXHOCTEN LIWJIMHIPA U KOHYyCa

Conep:xanue y4eOHOro MaTepuaJia
®opmynsl 06vema mapa u mwiomaau chepsl. [lomodre Ten. OTHOMEHHS TUTOIMACH TOBEPXHOCTEH U 2
00BbEMOB MOJOOHBIX TET

IIpakTHyeckue 3aHATHS:
Brrancienue miomaneii 1 00EMOB

Kountpoannasi pa6ora Ne 7: «['eomeTpusy 2

Bcero 156

Jlist XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOr0 MaTepHralla UCIOIb3YIOTCS Cleytole 0003HaueHus:

1. — 0o3HaKOMUTEINBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3iy, HHCTPYKIIUHU HIIH ITOJT PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (IUTAaHUPOBAHHUE U CAMOCTOSITEIbHOE BBITIOJIHEHUE JIEATEbHOCTH, pellIeHHEe MPOOIEMHBIX 3a/1a4)
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2.4. Conepxxanme pa3aeoB IMCUUILTAHbBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pas
zen
a

HaumeHoBaHue
pa3zaena

Copeprxanue paszena

®dopmMma
TEKYILETO
KOHTPOJIA

1

2

3

4

Bsenenue

MaremaTnka B HayKe, TEXHUKE, SKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOIOTUAX U MPAKTUIECKOH
nesTenbHOCTH. Llenu u 3agaun u3ydeHus MaTeMaTUKU TIPU
ocBoernu npodeccur CI1O u cnenmansaocted CIIO.

v

Aunrebpa

Lenble u panoHagbHbIE YKcia. J[eHCTBUTENbHbBIE YUCIA.
Kommnekcusie uncia. Kopau u crenenn. Kopau
HATypaJIbHOH CTETEeHU U3 YKciia U UX cBorcTBa. CTerneHu ¢
palroHaIbHBIMU IIOKA3aTENIAMU, UX CBOHCTBA. CTEMeHH ¢
JeHCTBUTENLHBIMU TTOKa3aTessiMu. Jlorapugm. Jlorapupm
yucia. OCHOBHOE JIorapu(MUIECKOe TOXKIECTBO.
Jecsatuunble U HaTypasibHbIe Torapudmel. [IpaBuiia
nercTBUH ¢ Jorapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.
[IpeoOpazoBanue anredpanyecKux BoIPAKCHUH.
[IpeoOpa3zoBaHue pallMOHANBHBIX, HPPAUOHATEHBIX
CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX
BBIPAXKECHUH.

YpaBHeHus u
HEpaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninonanbHble,
UppalnyvoHalbHble, 10KA3aTeIbHbIE U TPUTOHOMETPUYECKHE
YPaBHEHMSI U CUCTEMBbl. PABHOCHIIBHOCTh YpaBHEHUH,
HEPABEHCTB, CUCTEM. OCHOBHBIEC IPUEMBI X PEILCHUS
(paznoxeHue Ha MHOXKHUTEIH, BBEIEHUE HOBBIX
HEH3BECTHBIX, IMMOICTAHOBKA, TPAQHUECKUH METON).
HepasencrBa. PaninonanbsHble, HppaluOHAIBHEIE,
NoKa3areibHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemienus. Mcnons3oBanue cBOWCTB U rpauKoB QyHKIUH
IIPU PELICHUU YpaBHEHUH U HEpaBeHCTB. MeTon
uHTepBasioB. M300pakeHne Ha KOOPIMHATHOW IIIOCKOCTH
MHOX€ECTBa PEIICHUH YPAaBHEHUH U HEPABEHCTB C ABYMS
MIEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MaTeMaTuyecKux
METOJIOB JIJIsl PELICHMSI COAEPKATEIbHBIX 3a]1a4 U3
pa3aNyYHbIX 00JacTed HayKH U NpakTuku. MHTeprperanus
pe3yJibTaTa, y4eT peajbHbIX OrpaHUYEHUH.

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yrna. BpamarensHoe npuxxenue. CUHYc,
KOCUHYC, TAHT€HC M KOTaHr'eHC uucia. Popmyisl
npuseneHus. Popmyisl cinoxkeHns. PopMybl yABOCHUS
®opmynsl nogoBUHHOTO yria. IIpeoOpa3oBanus
IIPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUH
[Ipeobpa3zoBanre CyMMBbI TPUTOHOMETPUYECKUX (PYHKIIUH B
IIPOU3BE/ICHUE U IPOU3BEACHUS B CYMMY.
TpuroHomeTprdecKue ypaBHEHHs 1 HEPABEHCTBA
[Tpocreiimme TpuroHoMeTpuueckue ypaBuenusi. OOparHsie
TpUrOHOMETpHUecKne QYHKIUU. APKCUHYC, apKKOCHUHYC,
apKTaHI'eHC.

Y.A




pa3
Jen

HanmenoBanue
pasznerna

ConeprxaHue pasfernna

dopma
TEKYIIEro
KOHTPOJIIS

2

3

4

D yYHKIUHU, UX
CBOMCTBA U
rpaduku

Oyukimu. O0IacTh ONpeIeTICHIS 1 MHOKECTBO 3HAYCHUH
rpaduk GyHKINHU, TOCTPOEHUE rPpahuKOB (PYHKIUH,
3aJJaHHBIX pa3IUYHbBIMU criocoOaMu. CBOHCTBA (PYHKITHH.
MOHOTOHHOCTH, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTH,
NEPUOMIHOCTD. [[pOMEXyTKH BO3pacTaHus U yObIBaHHUS,
HauOoJIbIlIee U HAMMEHbIIIEe 3HAUCHUS, TOUYKU HKCTPEMyMa.
['paduueckas unrepnperanus. [Ipumepsr
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEATbHBIX MpOIeccax U
SBICHUAX. ApH(PMETHUECKHE ONepalu HaJl PYHKIIUSIMH.
Cnoxnas hpyHkuus (kommno3uiys). O0paTtHpie (yHKIIHH. .
Onpenenennst GyHKIIUH, UX CBOMCTBA U TpadUKH.
[TpeoOpaszoBanus rpaduxos. [TapamieasHbIH epeHoc,
CUMMETpPHS OTHOCHTEJIBHO OCEH KOOPAWHAT U CHMMETPUS
OTHOCHTEJIEHO Havaja KOOPAUHAT, CHMMETPHS
OTHOCHTEJIBHO TIPSIMOH Y = X, pacTsDKEHHE U COKAaTHE BIOJb
OCEH KOOpJIMHAT.

v

Hauana
MaTEMATHYECKOT'O
a”Hajn3a

[TocnenosarensHocT. CriocoObl 3aJaHUSI U CBOUCTBA
YHCIIOBBIX MOcienoBaTebHOCTe!. [ToHsTHE O Ipenene
nocneaoBarenbHocTu. CyMMUpOBaHHE
nocneaoBarenbHocTed. beckoHeuHo yObIBaroias
reoMeTpuyecKas nporpeccus u ee cymma. [IpousBonas.
[TonsiTvie 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUECKUH U
buznYeCKUN CMBICI. Y paBHEHHE KacaTeIbHOU K rpaduKy
¢yskuu. [IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHMS,
yacTHble. [Ipon3BOAHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHeHne Mpou3BOAHON K UCCIIE0BAHUIO
GyHKIMH 1 mocTpoeHuto rpadukos. [Ipumepsl
UCITOJIb30BAaHUS MIPOU3BOAHOM JUISI HAX0XKJICHHS
HaWTyYIlIero peieHus B MpUKIaIHbIX 3a1a4ax. Bropas
IIPOM3BOJIHAS, €€ TE€OMETPUYECKUH U (PU3UUECKUH CMBICIT.
HaxoxneHnue ckopocTH JuIs mpoliiecca, 3aJaHHOTo
dbopmynon u rpadukom. [lepBooOpaszHast u HHTETpaI.
[TpumeHeHue onpeeeHHOro NHTerpaia Juisl HaX0XKICHHS
TJIOMIA M KPUBOJIMHEHHOH Tpanennn. Dopmyra
Herorona—IJlen6uuna. [Ipumepsl npuMeHeHns: HHTErpaia B
(bu3nKe 1 reOMeTpuUH.

KomOunaropuka,
CTaTUCTHKA U
Teopust
BEPOATHOCTEMN

OcHOBHBIE TOHATHUSI KOMOMHATOPUKH. 3a/1a4 Ha MOJICYET
YuCia pa3MENIeHUH, epecTaHOBOK, COueTaHu|. Pemienne
3aja4 Ha epebop BapuantoB. opmyna 6uHoMa HeroToOHA.
CaoricTBa OMHOMUHAIBHBIX KO3((dUneHToB. TpeyronbHUK
[Tackans. CoObITHE, BEPOSATHOCTH COOBITHS, CTIOKEHUE U
YMHOXXEHHE BeposATHOCTEH. [IoHsATHE O HE3aBUCUMOCTH
coObITuH. JIMCKpeTHas cilydalHas BETMYMHA, 3aKOH €e
pacnpeneneHus. YncioBble XapaKTEepUCTUKHU TUCKPETHOU
CIIy4awHOW Benu4uuHBL. [oHSITHE 0 3aKOHE OONBIINX YHCET.
[TpencraBienne qaHHBIX (TAOIUIIBI, TUArpaMMBbl, TpadUKH)
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pa3
Jen

HanmenoBanue
pasznerna

ConeprxaHue pasfernna

dopma
TEKYIIEro
KOHTPOJIIS

2

3

4

I'eomerpus

B3anmHOe pacrosnokeHne AByX NPsSAMBIX B IPOCTPAHCTBE.
[TapannensHOCTh NPAMOU U IOCKOCTH. [lapannensHocTh
iockocted. [leprnenanKyIspHOCTb MPSIMOH U IIIOCKOCTH.
[lepnenauKymsip ¥ HaKJIOHHASA. YTOJ MEXAY MPSIMOH U
IUIOCKOCTBIO. JIByrpaHHBIA yroj. Yromn Mexay
I10cKOCTAMU. [lepneHAuKyISIPHOCTD IBYX IIJIOCKOCTEH.
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA!
NapajuIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
wiockocty. [lapamiensHoe npoexktupoBanue. M3o6paxenue
IPOCTPaHCTBEHHBIX (puryp. MHOTOTpaHHUKH BepumuHsl,
peOpa, rpanu MHororpanHuka. I[Tpusma. Ilpsmas npusma.
ITpaBuibHas npusma. [lapamnenenunen. Ky6. Ilupamuaa.
ITpaBuibHas nupamuaa. Y cedeHHasi MMpaMuaa.
Terpasap.Cummerpun B KyOe, B mapajjiesenurese, B
npusme u nupamuje. Cedenus Ky0a, MpU3Mbl U MUPAMUIbI.
[IpencraBienue o npaBUIbHBIX MHOIOIPAaHHUKAX
(TeTpasape, KyOe, OKTa’Ipe, JOAEKA3APE U UKOCASPE).
Tena u noBepxHocty BpameHus L{lunuHaap u Konyc.
Yceuennbri konyc. OcCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTH, 00pa3yromas, pazseprka. OceBble ceYeHUs U
ceueHus1, napaienbHable ocHoBanuio. llap u cdepa, ux
ceuenus. KacatenpHast IiockocTh K cdepe. M3mepenns B
reometrpun O6beM U ero usmepenue. MurerpanbHas
dopmyna oorema. DopMyiiel 00beMa Kyoa,
IIPSIMOYTOJIBHOTO NTapAJUIEIEIUIIEA, IPU3MBI, LIWJIMHAPA.
®opmynsl 00beMa MUpaMubl U KoHyca. DopMyIibl
IUIOLIA/IM OBEPXHOCTEH IIMIMHPA U KOHYyca. DOopMyIibl
obbema mapa u mwiomtaau chepsl. [lomodue ter.
OTHOMICHUS TUIOIIAICH TTOBEPXHOCTEH U 00HEMOB
no100HbIX Ten. Koopaunate! u BexTops! [IpsmoyronbHas
(exapToBa) cucTeMa KOOpJUHAT B IPOCTPAHCTRBE.
@opMyIta pacCTOSTHUSA MEXKIY IBYMS TOUKaMHU. Y paBHEHUS
cdepsl. Bekropel. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnosxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
Pa3nosxeHne BEKTOpa M0 HAIIPaBJICHUAM. YTOJI MEXKAY
nByMs BekTopamH. [Ipoeknns Bekropa Ha ock. KoopanHaTel
BeKTOpa. CKaJIIpHOE NTPOU3BENECHNUE BEKTOPOB.
Hcnons3oBaHne KOOPAVHAT U BEKTOPOB IIPU PEILICHUH
MaTEMaTHUYECKUX U NPUKJIAJHBIX 33]a4.

v

[Ipumeuanue: Y — ycTHBIN onpoc, /] — MaTeMaTU4eCKuil TUKTaHT

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA
He npenycmoTrpensl

2.4.3. IlpakTHyeckue 3aHATHSA

Ne

HaumeHnoBanmue
pazzaena

HanmvenoBaHue npakTuieckux (JlabopaTopHBIX) paboT

dopma
TEKYLIETO
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

Apudmernueckue 1eHCTBHUS HAJ YHCIAMU, HAXOXKICHUE
MPUOIMHKEHHBIX 3HAYEHUH BEJIMYMH U MOTPEIIHOCTEN
BBIYMCIICHUH (a0COIFOTHOW ¥ OTHOCUTEIHHOW ), CPAaBHEHHUE
YHCJIOBBIX BbIpQ)XEHUU. BhIunciieHNe U CpaBHEHNE KOPHEH.
Brinonnenue pacueroB ¢ paaukanaMmu. Pemenue
UppalUOHAIBHBIX ypaBHEHUH. HaxoxxaeHue 3HaueHun
CTEINEHEH ¢ pallMOHaIbHBIMU NOKa3aTensiMu. CpaBHEHUE
creneHer. [IpeoOpa3oBanus BRIpaKEHUH, COACPIKALIIX
cTeneHu. Penenne nokasarenbHbIX ypaBHEHUHU. Penienne
NPUKIAAHBIX 331a4. HaxoxaeHue 3HaueHud sorapudma mno
IIPOU3BOJILHOMY OCHOBaHMI0. [lepexo oT ogHOrO
OCHOBaHUA K Apyromy. Beruncnenue u cpaBHeHue
norapugmos. JlorapudpmrupoBanue ¥ NOTEHIUPOBAHUE
BbIpakeHUH. [IpuOnMKeHHbIe BEIUMCIICHUS U PELICHUS
NPUKIIAAHBIX 331a4. Perenue norapupmudeckux
ypaBHEHHUU.

VY, I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu ypaBHeHNH. PaBHOCHIIFHOCTS ypaBHEHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PEIICHHS
ypaBHeHUH. Pemenne cuctem ypaBHeHuH. Mcronb30Banue
CBONCTB Y TpadUKOB PYHKIWH IS PEUICHUS yPaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PaguaHHBIN MeTOA W3MEPEHHS YTIIOB BpAILICHHS U CBS3b C
rpagycHod MepoH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXK/IECTBA,
(bopMyIIBI CIIOXKEHHUS], YABOCHHS, IPE0OPa30BaAHNUE CyMMBI
TPUTOHOMETPUIECKIX (PYHKIIMHA B IPOU3BEIICHIE,
npeoOpa3oBaHHe TPO- U3BEJICHHUS TPUTOHOMETPHUYECKHUX (PYHKIMN
B cymMmy. IIpocTeniie TpuronoMeTpudeckue ypaBHeHUS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUUYECKHE (DYHKIIUH:
ApPKCHHYC, apKKOCHHYC, apDKTAHTEHC.

Y ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

[TpuMmepsl 3aBUCUMOCTEH MEX]y IEPEMEHHBIMHU B peaibHBIX
nporeccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
IToctpoenue u ureHue rpadguxoB pyHkaud. McciaenoBanue
¢ynkun. CBoWcTBa TMHEWHOH, KBaJPaTHYHOH, KYCOYHO-
JMHEWHOHW H APOOHO-TMHEWHOW QyHKIMH. HernpepbiBHBIE 1
nepuognueckue pyHkunu. CBorcTBa 1 rpadMKy CUHYCA,
KOCHHYca, TaHT'eHca U KoTaHreHca. O0paTHble QYHKLINHN U UX
rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE QYHKIIHH.
[IpeoOpazosanus rpaduka Gyukimu. ['apMornyueckue kojaedaHus.
ITpuknanusie 3anaun. [lokasarenbHele, TorapupMUIECKUE,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,ITP,KP

Hauamna
MaTEMATUYECKOTO
aHajmsa

YucoBas 1mocie10BaTeNIbHOCTh, CIIOCOOBI €€ 3a1aHus,
BBIYUCIICHHS YWICHOB nocienoBarenbHocTH. [Ipenen
M0CJIe0BAaTENFHOCTH. becKOHEeUHO yOBIBaIOIIast TeOMETPUIECKast
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUH U TEOMETPHICCKUN
CMBICT IPOU3BOJHON. Y paBHEHHE KacaTeIbHOH B 00IIIEM BHIE.
[IpaBuna u Gopmyssl nuddepeHurpoBaHys, TaOIUIA
MIPOM3BOJHBIX 3JIeMeHTapHbIX (QyHKUnH. MccnenoBanne GpyHkoun
C TIOMOIITEI0 TPOU3BOAHON. HaxoxieHre HanOOoIbIIero,
HaMMEHBILIETr0 3HAYCHUS ¥ DKCTPEMAJIbHBIX 3HAUYCHUH (PYHKIHIH.
Wuterpan u nepsoobpasnas. Teopema HetoTrona—JlerOHuna.

V,ITP,KP
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[IpumeHeHne HHTErpaia K BEIYUCICHUIO (DU3HMYSCKUX BEIMYUH H
ILTOIAIEH.

Kombunatopuxka,
CTaTUCTUKA U
Teopus
BEPOATHOCTEM

Hcropwust pa3BUTHSI KOMOMHATOPUKHU, TCOPHUH BEPOSITHOCTEH H
CTaTHCTUKH U UX POJIb B PA3JINYHBIX C(hepax YeIoBEUCCKON
)kusHeaesTenbHocTu. [IpaBuna komOnHaTopuku. Pemenue
KOMOMHATOPHBIX 3a/1a4. Pa3memenus, coueTanus u
nepecraHoBku. burom HeroToHa 1 Tpeyronbpauk [lackars.
[Mpuxnagasie 3agaun. Kiaccudeckoe onpe/esiecHue BepOSITHOCTH,
CBOJCTBA BEPOATHOCTEH, TEOpEMa O CyMMeE BEPOSTHOCTEH.
Brrancienue BepostHocTed. [Ipukiagapie 3amadm.
[IpencrarneHne YNCIOBBIX NaHHBIX. [IpUKITaTHBIC 3a0a4U.

V,ITP,KP

I'eomerpus

[IpusHaky B3aUMHOTO PacIONIOKEHUS IPSAMBIX. YTOI MEXKIY
npsAMbIMU. B3anMHOe pacrosnoskeHune NpsMbIX U ITIOCKOCTEH.
[lepnieHuKyIsIp M HAKIOHHAS K IUVIOCKOCTH. YTOJI MEXKAY MPSIMOK
1 TUIOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACTIONIOKEHUH MPSMOU U
ockocTh. TeopeMa o Tpex nepneHaukynsapax. [lpuznaku n
CBONCTBA MAapaJUICNbHBIX U MEPIEHANKYIISPHBIX ITIOCKOCTEH.
PaccTosHre OT TOYKH 10 MIIOCKOCTH, OT MPSIMOH J10 IJIOCKOCTH,
paccTosHUEe MEXIY MIIOCKOCTIMH, MEXAY CKPEIIUBAOIUMUCS
IOPSAMBIMHU, MEXy IPOU3BOIBHBIMU (PUTypaMy B IPOCTPAHCTBE.
[apamrensHOE IPOSKTUPOBAHKE U €TO CBOKCTBA. Teopemda o
nA0WA0U OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA. B3auMHOe
pacroioxkeHne MPOCTPaHCTBEHHBIX GUryp. PaznnuHbie BUABI
MHOTOIrpaHHUKOB. X n306paxenus. CedeHusi, pa3BepTKH MHOTO-
rpanHuKOB. [Inomane nosepxHocTu. Buasl cuMmMmeTput B
IMPOCTPaHCTBE. CI/IMMeTpI/ISI TCJI BpalllCHUS 1 MHOT'OI'PaHHHUKOB.
Brrancnenne miomanert 1 00bemMoB. Bektopsr. JlercTBust ¢
BeKkTopaMH. [lexkapToBa cucTteMa KOOpJAHHAT B IPOCTPAHCTBE.
YpaBHeHHE OKPYKHOCTH, cpepbl, INTIOCKOCTH. PaccTosiHue Mex Iy
ToYKaMu. J[eHCTBUSI ¢ BEKTOpaMH, 3aJaHHBIMH KOOPAMHATAMH.
CkasnsipHO€ IPOU3BENICHNE BEKTOPOB. BekTopHOE ypaBHEHHE
IpAMOH U IJI0CKOCTH. Vcronb30BaHre BEKTOPOB MIPH
JIOKa3aTeJIbCTBE TEOPEM CTEPEOMETPHUHU.

V., IIP,KP

Ipumeuanue: I1P- npaxmuueckasn paboma,, Y — ycmuulil onpoc, KP — koumponvHas paboma

2.4.4, ConepxaHue CaMOCTOATEILHONH PadoThI

CamocrositenbHas pabota cryaeHtoB (CPC) — 310 akTuBHBIE (HOPMBI
WHIUBUIYAIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAlPaBJICHHbIC HAa 3aKpeIUICHHE,
pacHIMpeHre W CHCTEMAaTH3alyi0 IMPOWJIEHHOrO MaTephalia Mo TeMaM Y4eOHOM

JUCHUITIINHBI.

CamocrosiTenbHasi paboTa SIBISETCS OJHUM W3 BUJOB YYEOHBIX 3aHSITHMA
CTYZIEHTOB, LIEJISIMA KOTOPOM SABJIAKOTCA:

— CHUCTEMAaTHU3alMs U 3aKPEIUICHHUE IOJYYEHHBIX TEOPETUUYECKHMX 3HAHUN U
MIPAKTUYECKUX YMEHUM CTYJEHTOB,;

— yriyOJieHUe U pacliupeHre TEOPETUUECKUX 3HaHUH;

— (QopMupoBaHHE yMEHUW WCIOJIB30BaTh pa3Iu4YHbie WHGOPMAIIMOHHbBIE
UCTOYHUKH  (HOPMATUBHYIO, TMPaBOBYIO, CIPaBOYHYIO  JIOKYMEHTaIUIO
CHEUATbHYIO JIUTEPATYPY);
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— pa3BUTHE T[I03HABATEIbHBIX CHOCOOHOCTEM W AKTUBHOCTH CTYJEHTOB,
TBOPYECKOM VMHUIMATHUBBI, CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH u
OpPIraHHU30BAHHOCTH;

— (OpMHpOBaHHE CaMOCTOSTEIBHOCTH  MBILUIEHHUS, CIIOCOOHOCTEH K
caMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpEaIn3aluy;

— pa3BUTHE UCCIEI0BATENICKUX YMEHUH.

B xauectBe popm um MeronoB koHTpoiisi BHeayauTopHo CPC MoryT ObITH
UCIIOJIb30BAaHbl CEMHHAPCKUE 3aHATHSA, 3a4€Thl, TECTUPOBAHUE, KOHTPOJbHBIC
paboThl, MATEMAaTUYECKUE TUKTAHTBI U JP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC saBisroTcs:

— YPOBEHb OCBOCHHSI y4€OHOI0 MaTepHuaa,;

— YMEHHE UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS TMPU  BBINOJHEHUU
PaKTUYECKUX 3a]1ay;

— 000CHOBAHHOCTb U YETKOCTh U3JI0KEHHS OTBETA;

— ohopmiieHHE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSMU.

Kontpose pesynpraToB BHeayauTopHo CPC MOXET OCYHIECTBIATHCA B
npenenax BpEMEHH, OTBEIACHHOIO Ha oOs3aTenbHble ydyeOHbIE 3aHATHS U
BHeayauTopHyr0o CPC, MOXET NMpoXoAUTh B NMHUCbMEHHOW, YCTHOM WJIM CMEIIAHHON
dopMe, C IpeACTaBIEHUEM MPOIYKTa TBOPUECKOM JEATEIBHOCTH CTYICHTA.

Bunni CPC:

— MO0 OBJIAJIEHUI0 3HAHUSIMM: aHAJIM3 TEKCTa y4eOHUKA, JOMOJHUTEIbHOU
JUTEPaTypbl, COCTABIICHUE IIJIAHA;

— 10 3aKpPeIVIEeHHI0 U CHUCTEeMATH3AlUM 3HAHWii: paboTa ¢ KOHCIIEKTOM
JeKiuu, paboTta C Y4EOHUKOM, JOTOJHUTEIBHOM JUTEpaTypoi, MOJATOTOBKA
JIOKJIaJ0B;

— o GOpMHUPOBAHMIO YMEHHI M HABBIKOB: PEIICHUE ITPOOJIEMHBIX BOIIPOCOB
P MOJITOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepsiBHBIE ApOOH.

IIprMeHenne CI0KHBIX IPOLICHTOB B JKOHOMUUYECKUX pacyeTax.
[TapamienpHOE MPOEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BektopHoe 3a1anne npsiMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
CrnoxeHrie rapMOHMYECKUX KOJICOaHUIA.

['padrueckoe perieHrie ypaBHEHU U HEPABEHCTB.
[IpaBunbHBIE U MOTYNPABUIBLHBIE MHOTOTPAHHUKH.

. Konnueckue ceueHus U UX NpUMEHEHUE B TEXHUKE.

10 [Tonsitue nuddepenimana u ero NPUI0KECHHUS.

11.Cxembl NOBTOPHBIX UCTIbITAaHUN bepHym.
12.WccnenoBanue ypaBHEHUN U HEPABEHCTB C TTAPaMETPOM.

CoNoarLDE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOI PadoThl
00y4JaIMXCcs MO AUCHUIIIHHE

Ha camocTtostenpHy0 paboTy 00ydaromuxcsi OTBOAUTCS 64 yaca yaeOHOTO BPEMEHH.

HaumenoBaunue

pa3iena,  TEMBI,

Buaa CPC

[Tepedyenn y4e0HO-METOIUYECKOTO oOecrieueHus
JUCIHMILTAHBI TI0 BBITIOJHEHUIO CAMOCTOSTEIILHOW paObOThI

2

3

BBenenue.

1.boromono, H.B. Maremaruka: y4eOHUK s
CpeaHero po¢eCCUOHAIBHOTO obpa3zoBanwus /
H. B. boromornos, I1. 1. Camoitnenko. — 5-e u3., nepepad.
u jon. — MockBa: MWM3pgarenbctBo FOpaiit, 2022. —
401 c. — (ITpoeccuonanpuoe o0pa3oBaHue). —
ISBN 978-5-534-07878-7. — Tekct : 2MeKTpOoHHBIA [/
O6pazoBarenbHas 1iatdgopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/489612

2. bammakoB, Mapk MBanoBuu. Maremaruka:
anrebpa ¥ Havajla MaTeMaTUYECKOTO aHaJIU3a, T€OMETPUs
[TekcT] : y4eOHMK Uil MCHOJIb30BaHUS B Yy4yeOHOM
nporecce obpazoBatenbHbiX yupexaenuid CIIO na 6aze
OCHOBHOT'O 00I1Ier0 00pa30BaHUs C IMMOJYYCHHUEM CPEIHETO
obmero oo6pazoBanus / M. U. bammakos. - 4-¢ u3j., crep. -
MockBa : Axkamemwmsa, 2017. - 253 c¢. : wum -

(ITpodeccuonansuoe oopazoBanue. OOIIE00pa30BaTEIbHBIC
mucuuruinebl). - ISBN 978-5-44

Aureopa

1.boromono, H.B. Maremaruka: y4eOHUK s
CpeaHero npo¢eCCUOHAIBHOTO obpaszoBanus /
H. B. boromornos, I1. . Camoiinenko. — 5-e uzj., nepepao.
u gon.— MockBa: MWM3pgarensctBo FOpaitt, 2022. —
401 c. — (ITpoeccuonanproe oOpa3zoBaHue). —
ISBN 978-5-534-07878-7. — TekcT : BICKTpOHHBIH //
Oo6pazoBatenbHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489612

2. bammakoB, Mapk HWBaHoBuu. MaremaTuka:
anreOpa W Hadajla MaTEeMaTHYECKOTO aHaliu3a, Te€OMETpHs
[Tekct] : y4eOHMK IS HKCIOJIB30BaHHS B Y4SOHOM
nporecce obpazoBatenbHbiX yupexaenuid CIIO na 6aze
OCHOBHOT'O 001Ier0 00pa30BaHUs C MOJYYCHUEM CPEIHEro
obmiero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkanmemwmsa, 2017. - 253 c¢. : wr -
(ITpodeccuonansuoe o6pazoBanue. OO1IE00pa30BaATEIbHbBIC
nucuumuinabl). - ISBN 978-5-44

YpaBHeHus
HEpaBEHCTBA

H

1.boromosnoB, H.B. Maremaruka: y4eOHHMK s
CpPEIIHETO 1poheCCHOHAIBHOTO obpa3zoBanwus /
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https://urait.ru/bcode/489612
https://urait.ru/bcode/489612

H. B. boromornos, I1. . Camoiinenko. — 5-e uzj., nepepao.

u jgon.— MockBa: MWM3pgarenbctBo FOpaiit, 2022. —
401 c. — (ITpoeccuonanproe oOpa3oBaHue). —
ISBN 978-5-534-07878-7. — TekcT : >JIeKTPOHHBIA //
Oo6pazoBatenbHas mnatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/489612

2. bammaxkoB, Mapk MBanoBuu. Maremaruka:
anredpa M Hadajla MaTeMaTHYECKOrO aHajiu3a, TeOMETpHs
[TekcT] : yd4eOHMK JUIsi HCHOJI30BAHUS B Yy4EOHOM
nporecce oOpazoBaTenbHbIx yupexaeHuid CIIO Ha Oasze
OCHOBHOT'O 00IIeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
obmero oopazoanus / M. U. bammaxkos. - 4-e u3., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : w1 -

(ITlpodeccuonansHoe oOpazoBanue. O01IE00pa3OBaTEIbHbBIE
nucuuruinebl). - ISBN 978-5-44

OCHOBBI
TPUTOHOMETPUU

1.boromono, H.B. Maremaruka: y4eOHUK s

CpeIHEro po(ecCuoHaTLHOTO obpazoBanust /
H. B. boromomnosg, I1. . Camoiinenko. — 5-e uzj., nepepao.
nu jgon.— Mocksa: MHWzmarensctBo HOpant, 2022. —
401 c. — (ITpoeccuonanpuoe o0pa3oBaHue). —
ISBN 978-5-534-07878-7. — TekcT : BICKTPOHHBIH //
O6pazoBarenbHas 1iatdgopma IOpaitt [caiit]. — URL:

https://urait.ru/bcode/489612

2. bammakoB, Mapk MBanoBuu. MaremaTuka:
anreOpa W Hadajla MaTeMaTHYECKOTO aHaju3a, T'e€OMETPHs
[TekcT] : y4eOHMK Ui HKCIOJIB30BaHHS B Y4ECOHOM
nporiecce obOpazoBaTenbHbIX yupexaenuit CIIO na 6asze
OCHOBHOT'O 00IIIero 00pa30BaHUs C IMMOJYYCHHUEM CPEIHETO
obmero o6pazoBanus / M. U. bammakos. - 4-¢ u3j., crep. -
MockBa : Axkamemwmsa, 2017. - 253 c¢. : wum -

(ITpodeccuonansHoe oOpazoBanue. OOIIE00pa30BaATEIbHbBIE
muctmmuinabl). - ISBN 978-5-44

DYyHKIUH, 110.¢

1.boromono, H.B. Maremaruka: y4eOHUK s

CpeaHero po¢eCCUOHAIBHOTO obpaszoBanus /
H. B. boromornos, I1. . Camoiinenko. — 5-e uzj., nepepao.
u gon.— MockBa: MWM3pgarensctBo FOpaitt, 2022. —
401 c. — (ITlpodeccruonanbHOE o0Opa3oBaHue). —
ISBN 978-5-534-07878-7. — TekcT : SIeKTPOHHBIA //
Oo6pazoBatenpHas miatdpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/489612

CBONCTBA "
rpaguxku
Hauana
MATEMATHYECKO
0 AaHAJIN3A

1.boromosnoB, H.B. Maremaruka: y4eOHHMK s

CpeaHero po¢heCCUOHAIBHOTO obpa3zoBanus /
H. B. boromornos, I1. . Camoiinenko. — 5-e uzj., nepepao.
u gon.— MockBa: WM3pgarensctBo Opaiit, 2022. —
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https://urait.ru/bcode/489612
https://urait.ru/bcode/489612
https://urait.ru/bcode/489612

401l c. — (ITpoeccuonanpHoe oOpa3oBaHue). —
ISBN 978-5-534-07878-7. — TekcT : 5JIEeKTPOHHBIA //
Oo6pazoBatenbHas miatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489612

2. bammakoB, Mapk HBaHoBu4y. Maremaruka:
anreOpa W Hadajla MaTeMaTUYECKOTO aHalu3a, TeOMEeTpHs
[TekcT] : yd4eOHMK ISl HCHOJIb30BAHUS B Yy4EOHOM
npouecce oOpazoBaTenbHbIX yupexnaenuid CIIO Ha Oasze
OCHOBHOT'O 00IIeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
obmero oopazosanus / M. U. bammaxkos. - 4-e u3., cTep. -
MockBa : Axagemwmsa, 2017. - 253 c¢. : win -
(ITpodeccuonansHoe obpazoBanue. OOMIE0Opa3OBaTEILHBIE

nucuuriuinHbl). - ISBN 978-5-44

KomoOunaropuka
, CTATHCTHKA H
Teopus
BEePOSITHOCTEM

1.boromono, H.B. Maremaruka: y4eOHUK s

CPEIHETO npoeccuoHaNTbHOTO obpazoBanus /
H. B. boromornosg, I1. . Camoiinenko. — 5-e uzj., nepepao.
u jon. — MockBa: MWM3garenbctBo FOpaiit, 2022. —
401 c. — (ITpoeccuonanvroe oOpa3zoBaHue). —
ISBN 978-5-534-07878-7. — TekcT : BICKTPOHHBIH //
O6pazoBarenbHas 1iatdgopma HOpaitt [caiit]. — URL:

https://urait.ru/bcode/489612

I'eomerpus

1.boromono, H.B. Maremaruka: y4eOHUK s

CPEIHETO npoeccuoHaNbHOTO obpazoBanus /
H. B. boromomnosg, I1. . Camoiinenko. — 5-e uzj., mepepao.
u jon. — MockBa: M3garenbctBo FOpaiit, 2022. —
401 c. — (ITpodeccuonanbHOE o0OpasoBaHue). —
ISBN 978-5-534-07878-7. — TekcT : BJEKTpOHHBINA //
Oo6pazoBatenbHas miarpopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/489612

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anrebpa W Havaja MaTEMaTHUYECKOTO aHajan3a, TeOMETPHs
[TekcT] : y4eOHMK Uil KCHOJIb30BaHUS B Y4eOHOM
npouecce oOpaszoBaTenbHbIX yupexaeHud CIIO na 0aze
OCHOBHOT'O 00111er0 00pa30BaHUs C MOJYYCHUEM CPEIHETO
obmiero oopazoBanus / M. U. bamimakos. - 4-¢ uzj., cTep. -
MockBa : Axkamemwmsa, 2017. - 253 c¢. : wum -

(ITpodeccuonanpuoe oopazoBanue. OOIE00pa30BaATEILHBIC
mucuuiuinebl). - ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'NHU

Oco0OeHHOCTh (eiepaibHBIX TOCYJApPCTBEHHBIX O0pa30BaTENbHBIX CTAHIAPTOB
oOpa3oBaHUsI — 3TO UX JIEATEILHOCTHBIM XapakTep, KOTOPbIA CTaBUT TJIABHOU
3aJlauell pa3BUTHE JUYHOCTU 00YyYarOIErocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHE,
HaIlpaBJIICHHOE HA HAKOIUICHWE 3HAHWM, YMEHHM, HAaBBIKOB, B IPOLIECC Pa3BUTHUS
JUYHOCTH CTYJEHTa, a HMMEHHO BHEJPEHHE COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHHA. YXOJI OT TPaJuLMOHHOTO 3aHATHSA YEpE3 HCIIOJIb30BAHUE B IPOLIECCE
O0Oy4YeHHSI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OAHOOOpa3re 00pa3oBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YYE€OHOro MIpoLecca, CO34acT YCJIOBUSA JJIi CMEHBI BHUIOB
NEeATEIbHOCTH oOy4arommxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
3mopoBbhecOepexkeHusi. PexoMeHayeTcss OCYIIEeCTBISATH BHIOOP TEXHOJIOTHH B
3aBUCUMOCTH  OT  MPEIMETHOTO  COACpP)KAHWSA, LEJNed  3aHATHS, YPOBHS
MOJATOTOBJIICHHOCTH  OOYy4YaloIMXCs,  BO3MOXHOCTH  YJOBJIETBOPEHHUS  HX
o0pa30oBaTeIbHBIX 3aPOCOB M UX BO3PACTHOM KaTEropuHu.

B ycnoBusix peanmuzaruu tpeboBanuit @I'OC nHaunbonee akTyadbHBIMU TIPH
U3YYCHUU MAaTEMATUKHU CTAHOBSTCS CIIEAYIOIINE 00pa30BaTeIbHbIE TEXHOJIOTHH:

1) TMYHOCTHO-/CSTEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBarolias TEXHOJIOTUS,

4) 3mopoBbecOeperaroIas TeXHOJIOTHS;

5) nH()OKOMMYHUKAIITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/bHbIC TEXHOJIOIHMH IIPH NMPOBEICHUH JICKIUH

Ne Tema Bunbl mpuMeHseMbIxX Kon-Bo
00pa30oBaTeNbHBIX TEXHOJIOTUI| Yac

1 2 3
1. Beenenue JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTHUS
2. Tema 1.1. Pa3zBuTHE NOHATHS O UHCIIE JIM9YHOCTHO-eATeNbHAs 2
TEXHOJIOT U,
pa3BUBAIOIIAsl TEXHOJIOTHUS
3. Tema 1.2. KopHu, cTenenu u norapudmbl JInyHOCTHO-EATEBHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1. YpaBHeHUS U CUCTEMBI YPABHEHUI JInynOCTHO-AEATEBHAS 2
TEXHOJIOTHSI,
pa3BUBAOIIAS] TEXHOJIOTHUS
5. Tema 2.2. HepaBenctsa JIM9YHOCTHO-AeATeNbHAs 2
TEXHOJIOT U,
pa3BUBAIOIIAS] TEXHOJIOTHUS

N
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Tema 3.1. OcHOBHEIE TIOHATHSA

JInyHOCTHO-IEATENbLHAS
TCXHOJIOTUA,
pa3BUBAOIIAS] TEXHOJIOTHS

7. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKHE JIn4yHOCTHO-EATENbHAS
TOXIECTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
8. Tewma 3.3 IIpeoOpa3zoBanust MPOCTEHIITNX JInuHOCTHO-IEATEIbHAS
TPUTOHOMETPUYECKUX BBIPAXKEHUN TEXHOJIOTHSI;
Ppa3BUBAOIIAS TEXHOJIOTHUS
9. Tema 3.4. TpuroHomeTpudecKkue ypaBHEHUS U JInynocTHO-EATEIBHAS
HEPaBEHCTBA TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
10. Tema 4.1 ®ynkuu. CBoicTBa HYHKIIHMA. JInyHOCTHO-IEATENbHAS
OO0patHbie QyHKIIUN TEXHOJIOTHS;
Ppa3BUBAOIIAS TEXHOJIOTHUS
11. Tema 4.2. CtenieHHBIC, ITIOKa3aTCIbHEIC, JIMYHOCTHO-ACATeIbHAS
norapuMUUEcKUe U TPUTOHOMETPUUYECKUE TEXHOJIOTHS;
¢dbyakuun. OOpaTHbIE TPUTOHOMETPHUUECKUE pa3BHUBAIOIIAS TEXHOJIOTHUS
byHKIIUN
12. Tema 5.1. IlocnenoBaTeILHOCTH. JInu"HOCTHO-AesITeNbHAs
TEXHOJIOTHSI;
pa3BUBAIOIAsl TEXHOJIOTHUS
13. Tema 5.2. IIpousBoHas JInyHOCTHO-IEATENbHAS
TEXHOJIOTHSI;
pa3BUBAIOIAsl TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Hast U HHTETpal JIn4yHOCTHO-EATEIbHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTH KOMOMHATOPUKHI JIM4YHOCTHO-IeATeNbHAs
TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
16. Tema 6.2. DeMEHTHI TEOPUHU BEPOSITHOCTEH JlnuHOCTHO-IEsATEIBHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3. DneMeHTHI MaTeMaTHYECKOMI JIM9YHOCTHO-IeATeNbHAs
CTaTUCTUKH TEXHOJIOTHSI;
pa3BUBAIOIIAsl TEXHOJIOTHUS
18. Tema 7.1 KoopinHATHI M BEKTOPBI WNH(poxkoMMyHUKalIMOHHAS
TEXHOJIOTHS;
310poBBecOeperaronas
TEXHOJIOTHS
19. |Tema 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE WNHpoxkoMMyHUKaIIMOHHAsS
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHS
20. Tema 7.3. MHOrOrpaHHUKH HNHpoKOMMYHUKAIIMOHHAS
TEXHOJIOTHS;
3I0pOBbecOeperaroIas
TEXHOJIOTHS
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21.

Tema 7.4. Tena u TOBEpXHOCTH BpaILLICHUS

NudpoxomMmyHHUKaAITMOHHAS
TCXHOJIOTUA,
310pOBbecOeperaroas
TEXHOJIOTUA

22,

Tema 7.5. I3mepeHus B reOMETpUM

HNupoxoMMyHUKaIIMOHHAS
TEXHOJIOTHS;
310poBbecOeperaroas
TEXHOJIOTHS

3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHU NPH NMPOBEJCHUU NMPAKTHUYECKUX 3aAHATHH

Ne

Tema 3anaTus

Buasl npumeHseMbIx
o0pasoBaTeIbHBIX
TEXHOJIOTUN

Kon.
yac

Bsenenue

JIny"HOoCTHO-EesITENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 1.1. Pa3zButre nOHIATHUSA O YHCIIE

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.2. KopHu, crenenu u jiorapupmsl

JIny"HOCTHO-EesATENbHAS
TEXHOJIOTHS,
pa3BHUBAIOIAS TEXHOJIOTHUSA

12

Tema 2.1. YpaBHeHUs: U CUCTEMBI YpaBHEHUI

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tewma 2.2. HepaBencTna

JIny"HOCTHO-EesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.1. OcHOBHEBIE ITOHATHUS

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JIny"HOCTHO-EesATENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.3 [IpeoOpazoBanus NpOCTEHIINX
TPUTOHOMETPUUECKUX BBIPAKEHUN

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS] TEXHOJIOTUS

Tewma 3.4. Tpuronomerpruueckre ypaBHEHUS U
HEpaBEHCTBa

JInaaOCTHO- eI TENbHAS
TEXHOJIOTHS;
pa3BHUBAIOIIAS TEXHOJIOTHUS

10.

Tema 4.1 @yukiuu. CoiicTBa QYHKITUH.
ObpaTHble QyHKIIUU

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHS,
pa3BHUBAKOILAS TEXHOJIOTHUS
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11. Tema 4.2. CtenenHsle, MoKa3aTeJIbHBIE, JINYHOCTHO- eI TeIbHAS
Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE TEXHOJIOTHSI,
¢byakuu. OOpaTHBIE TPUTOHOMETPUYCCKHE Pa3BUBAIOIIAS] TEXHOJIOTHUS

byHKIAH

12. Tema 5.1. IlocimeqoBaTEeILHOCTH. JIMYHOCTHO-AeATeIbHAS

TEXHOJIOTHS;
pa3BUBAIOIIAs TEXHOJIOTHUS

13. Tema 5.2. IlpousBoanas JIMYHOCTHO-ACATEIbHAS

TEXHOJIOTHS;
pa3BUBAIOIIAs TEXHOJIOTHUS
14. Tema 5.3. IlepBooOpa3Has u UHTErpa JlnynocTHO-esATEbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

15. Tema 6.1 DeMeHTH KOMOMHATOPUKH JIM4HOCTHO-IesATeIbHAS
TEXHOJIOTHS;

pa3BUBAIOIIAs] TEXHOJIOTUS
16. Tema 6.2. DneMeHTHI TEOPUHU BEPOSITHOCTEH JlnuyHoCcTHO-EsATEIbHAS
TEXHOJIOTHS,

Pa3BUBAIOIIAs] TEXHOJIOTHUS

17. Tema 6.3. D1eMEHTHI MaTEeMaTHUUECCKOM JInyHOCTHO-AeATEIbHAS
CTaTUCTHKH TEXHOJIOTHS;

pa3BUBAIOIAsl TEXHOJIOTHUS
18. Tewma 7.1 KoopauHathl 1 BEKTOPHI JIMYHOCTHO-ACATeIbHAS
TEXHOJIOTHSI,

Pa3BUBAIOIIAs] TEXHOJIOTHUS

19. Tema 7.2. IIpsMble U IIIOCKOCTU B IPOCTPAHCTBE JInynocTHO-EesATEIbHAS
TEXHOJIOTHS;

pa3BUBAIOIAs TEXHOJIOTHUS
20. Tema 7.3. MHOTOTpaHHUKHU JIMYHOCTHO-AeATeIbHAS
TEXHOJIOTHS,

Pa3BUBAIOIIAS] TEXHOJIOTHUS

21. Tewma 7.4. Tena u nOBEpXHOCTU BpalleHUS JINYHOCTHO- e TeabHAs
TEXHOJIOTHS;

pa3BUBAIOIAs TEXHOJIOTHUS

22. Tema 7.5. I3mepeHus B reOMETpUHI JIndyHOCTHO-EATEIbHAS

TCXHOJIOT'HAA,
pasBuBaronias TCXHOJIOTUA

34




N

4. YCJIOBUSA PEAJIMBALIUUA ITPOT'PAMMBI ANCHUIIJIMHBI

4.1. MaTepuajbHO-TeXHHYeCKasi 0a3a, HeOOXOAMMast JIIsl OCYIIeCTBIEHHsI
06pa3oBaTeJIbHOT0 MpoIecca Mo TUCIHILTHHE
Peanuzanus yueOHON TUCHMIUIMHBI OCYIECTBISIETCA B KAOMHETE MaTeMaTHKHU,
yi. lumutposa, 200, ayx. 405.
O6opynoBanne yueOHOTO KaOUHETA:

- CIEHHATM3UPOBAaHHAsA MEOEIb U CUCTEMBI XPAaHEHUS (JI0CKa KJIACCHAs, CTOJM U
CTYJ YUHUTENS, CTOJIBI M CTYJIbs YUEHUYECKHUE, K] A1 XpaHEHHs Y4eOHbIX
MOCOOUH, CUCTEMBI XpaHCHUS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHe cpe/cTBa 00yueHus (paboyee MECTO YUUTENs: KOMITbIOTEP
YUUTEIs, BUCOTPOEKTOP, dKpaH, aurieH3nonHoe [10);

- JIEMOHCTpAIIMOHHbIE Y4eOHO-HATISAHbIE TOCOOUS (KOMILJIEKTHI CTEHJIOB,
KOMILJIEKTHI TaOJIUII, TOPTPETHI BHIAAIOIINXCS MATEMATHKOB, KOMIUIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU);

- DJIEKTPOHHBIE CPEJCTBA O0yUEHUS (KOMILIEKT BUACO(UIBMOB).

4.2 IlepeyeHb HEOOX0AMMOI0 POrPAMMHOI0 00ecIeYeHusI

. Onepannonnas cucrema Microsoft Windows 10
. [Taket nmporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE OOECIIeUcHHE,

HE OIpaHHYCHO, OECCPOUHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecTieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcambHbIi Ha0OpP KOJCKOB (KOJHWPOBIIMKOB-

JNEKOJUPOBIIMKOB) U YTWIHT JAJII POCMOTpa U 00pabOTKHU aynuo- U BUJEO(haNIIOB
(OecrmaTHOE MpOrpaMMHOE oOecIieueHre, He OTPaHNYeHO, OECCPOUHO)

. WinDjView — mnporpamma s mpocmorpa (aitsmor B dopmate DIV u DjVu

(cBOOOMHOE TpOrpaMMHOE OOeCTIeYeHNEe, He OTPAHUYCHO, OECCPOYHO)

. Foxit Reader — mnpukiagHOoe TmporpaMMHOE OOECHeUeHHe I MPOCMOTpa

ANEKTPOHHBIX JOKYMEHTOB B cra”aapre PDF (OecrmnaTtHoe mporpammHoe
oOecrieueHue, He OrpaHUuEHO, OECCPOUHO)
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5. MIEPEYEHb OCHOBHOI 17 JOMOJHUTEJBbHON YUYEBHOM JINTEPATYPHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUIIVIMHBI

5.1. OcHoBHas TUTEpaTypa:

1. boromosoB, H. B. Marematuka : y4eOHHMK JyIsi cpeaHero mnpodhecCHOHATbHOTO
obpazoBanus / H. B. boromornos, I1. . Camoiinenko. — 5-e¢ u3a., nepepad. u gom. — Mocksa :
W3narensctBo FOpaiit, 2022. — 401 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-07878-7. — Texkcr : anekTpoHHbI // ObOpa3oBarensHas wiardopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489612

2. bammakoB, Mapk HMBaHoBu4. MaremaTuka: y4eOHUK IS HCIIOJIL30BAHHUSA B
oOpa3oBaTenbHOM Tpoliecce obpaszoBatenbHbix opranm3anuii CIIO Ha 6aze ocHOBHOro 0O0IIETro
00pa3zoBaHus ¢ TOJYYCHHEM CpeaHero oomero oobpazopanus / M. U. bammakos. - 7-e u3m., crep. -
MockBa : Axagemwms, 2020. - 253 c.. wmn - (IlpodeccuonanpHoe oOpa3oBaHHE.
O6meoOpazoBarenbHble AucHuIuinHbl). - ISBN 978-5-4468-9242-6

3. bammakoB, Mapk IBanoBuu. MaremaTuka: 3ajayHUK: ydeOHOe mocoOHe Ui
UCIIONIb30BaHUsI B y4eOHOM Tiporiecce oOpazoBarenbHbIX yupexkaeHuii CIIO Ha 6a3e OCHOBHOTO
o0miero o6pa3oBaHus ¢ MOJIy4eHUEM cpeHero oduero oopasosanus / M. U. bammakos. - 5-e u3z.,
crep. - MockBa: Axkanmemus, 2018. - 414 c¢. - (IIpodeccuonanbHoe oOpa3oBaHHE.
O6meoOpa3oBarenbHbie aucnuruinabl). - ISBN 978-5-4468-7283-1

5.2 JlonosinuTeIbHAS JIUTEPATypa
1. baBpun, 1. 1. MaremaTtuka : y4eOHUK ¥ IPAKTHKYM JIJISI CPETHETO MPO(eCcCHOHATEHOTO

obpazoBanus / U. U. baBpun. — 2-e uzn., nepepad. u non. — MockBa : MU3parensctBo FOpaiir,
2022. — 616 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-15118-3. — Tekcr :
3JIEKTPOHHBIN // O6pazoBarenbHas wiatdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/490174

2. boromornos, H. B. Ilpaktudeckue 3aHATHS 1O MaTematuke B 2 4. Yacth 1 : ydeOHOE

nocobue s cpeAaHero mpodeccruoHanbHOro obpaszoBanusi/ H. B. boromonos. — 1l-e wu3g.,
nepepad. u gom. — Mocksa : UsnmarensctBo IOpaiit, 2022. — 326 c. — (IlpodeccronanpHoe
obOpazoBanue). — ISBN 978-5-534-08799-4. — Tekctr : »snextponHslii // OOpa3oBaTenpHas

wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/490666

3. boromonos, H. B. Ilpaktuueckue 3aHsatust no maremMatuke B 2 4. Yactp 2 : yyeOHOe

nocobue 1 cpeaHero mpodeccuonanbHoro obpasoranus / H. B. boromonos. — 11l-e u3n.,
nepepad. u gon. — MockBa : UznarensctBo FOpaiit, 2022. — 251 c¢. — (IlpodeccuonansHoe
obOpazoBanue). — ISBN 978-5-534-08803-8. — Tekct : snekTpoHHbIH // OOpa3oBarenbHas

wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/490667

5.3 llepuoguyeckne U3TaHUsA

1. Anre6pa u noruka. — URL.: https://dlib.eastview.com/browse/publication/81412
2. BectHuk MockoBckoro yausepcurera. Cepust 01. Maremaruka. Mexanuka. — URL:
https://dlib.eastview.com/browse/publication/9045

36


https://urait.ru/bcode/489612
https://urait.ru/bcode/490174
https://urait.ru/bcode/490666
https://urait.ru/bcode/490667
https://dlib.eastview.com/browse/publication/81412
https://dlib.eastview.com/browse/publication/9045

5.4. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»,
HEeO0XO0AUMBIX /I OCBOCHHSI JUCIHUNJIMHBI

1. MuHHCTEpCTBO HAayKH M BhICIIEro oOpa3oBaHusi Poccuiickort deneparuu: oduiinaibHbIN
cailT. — Mocksa. — URL: https://minobrnauki.gov.ru

2. MunuctepcTtBo npocerienusi Poccuiickoit Deneparnuu: opuuaibHbli callT. — MockBa. —
URL: https://edu.gov.ru/

3. Poccuiickoe oOpa3oBanme: ¢enepanpHbli mopran: calT. — Mocksa, 2002. — URL:
http://www.edu.ru

4. EnuHOe OKHO JTOCTyIa K 00pa30BaTelIbHBIM pecypcaM: HHGOPMAIIMOHHAS CUCTEMA: CalT. —
Mocksa, 2005. — URL: http://window.edu.ru

5. «YUEBA»: oOpa3oBarenbHbli moptan: caWT. — Mocksa, 2000. - URL:
http://www.ucheba.com

6. OOpa3oBaHHE Ha PyCCKOM: NMPOEKT [ 0CY1apcTBEHHOTO HHCTUTYTa PycCKOro sizbika uM. A. C.
[Mymkuna: caiit. — Mocksa, 2015. —URL: https://pushkininstitute.ru/

7. eLIBRARY.RU: HayuyHas osnekTpoHHas OubOnmoreka: cabT. —Mocksa, 2000. — URL:
https://elibrary.ru

8. HamwmonanbHas osnekrponHas OubOmmoreka (HOB): caiit. — Mocksa, 2021. — URL:
http://rusneb.ru
9. KubepJlennnka: Hay4yHas »JeKTpoHHas OubOnuoreka: cait. — Mocksa, 2012. — URL:

http://cyberleninka.ru

10. «I'pamora.py» — crpaBo4HO-MHGOPMAIIMOHHBIN mopTan: cait. — Mocksa, 2000. — URL:
http://gramota.ru

11. I'moccapwmii.ru : coyx0a TeMaTHYECKUX TOJKOBBIX clioBapei: caidlT. — Mocksa, 2000. — URL:
http://glossary.ru

12. «Academic.ru»: cnoBapu © DHIOMKIONeAWH: caWT. — Mocksa, 2000. — URL:
http://dic.academic.ru
13. Koncynprantllntoc: crnpaBouHas mpaBoBasi cuctema: cabT. — Mocksa, 1997. — URL:

http://consultant.ru (ocTym 0o JOKaILHOHN CETH)
14. DnexTpoHHbIH (OHA HOPMATHBHO-TEXHHYECKOH M HOPMATHBHO-TIPABOBOW HH(MOpMAIIUH
Koncopunyma «Koneke»: caiit. — Cankr-IlerepOypr. — URL: https://docs.cntd.ru/

15.
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6. METOANYECKHUE YKA3AHUA U1 OBYUYAIOIIUXCA 1O
OCBOEHMHIO JUCIIUITJIMHbI

JlucrumuinHa npeaycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3yueHue Kypca TpeOyeT NoceleHus JeKIUi, aKkTUBHOM paboThl Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIOMIOJIHUTENILHOM JIUTEpaTypOH.

Bo Bpewmst JieKIiuM CTyICHT HO0JKEH BECTH KOHCIIEKT.

PabGoTra ¢ KOHCIIEKTOM JIEKIMI MpeanoiaraeT NpocMOTpP KOHCIEKTAa B TOT XKe
JneHb mocie 3aHsaTui. [lpu 3TOM HEOOXOJMMO MOMETHTh MaTepHayibl KOHCIIEKTA,
KOTOpBIC BBI3BIBAIOT 3aTpyAHEHUs sl NoHuMaHus. I[lpu »TomM oOyuaronuiics
JIOJDKEH CTapaTbCsl HAWTHM OTBETHl HA 3aTPYJAHUTENBHBIE BOIPOCHI, HCIOIb3YS
pPEKOMEHIyeMYyIo TuTepatypy. Eciu eMy caMOoCTOATETbHO HE YAAIOCh pa3o0paThes B
MaTtepuaie, Heo0X0IMMO C(POPMYIUPOBATH BOMPOCHI U OOPATUTHCS 3a MOMOINIBIO K
MPErnoJIaBaTeNlio Ha KOHCYJIbTAllMKW WM Ommbkadmed nekuuu. OOydaroniemycs
HEO0OXOMMO PETryJISiPHO OTBOJUTH BpEeMs I TOBTOPEHUS MPOHACHHOTO MaTepuaa,
MIPOBEPSIS CBOU 3HAHMSI, YMEHUS U HABBIKU 1O KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABIISIIOT BaXHYI0 YacTh MpodeccHOHaNbHON
MOATOTOBKU CTyA€HTOB. OCHOBHasl 1I€JIb MNPOBEACHUS IMPAKTUYECKUX 3aHATHI —
dbopMHpoBaHHE y CTYACHTOB AHAJIMTUYECKOTO, TBOPUECKOTO MBIIUICHUS IMyTEM
NPUOOPETEHUST MPAKTUYECKUX HABBIKOB. MeTOAMYECKHE YKa3aHUsI K MPAKTUYECKUM
3aHATUAM MO JUCHUUIUIMHE Hapsiay ¢ paboueld mporpammoit u rpadukoM yueOHOro
MpoIlecCa OTHOCATCS K METOJMYECKUM JOKYMEHTaM, OMPEACIISIONUM YpPOBEHb
OpraHu3alliy U KauecTBa 00pa30oBaTEIbHOTO MPOLECCa.

[Ipy moAroTOBKE K NMPAKTHYECKHMM 3aHATHAM HEOOXOJAMMO MPOCMOTPETh
KOHCHEKTHI JICKIIUA U METOJMYECKUE YKa3aHUs, PEKOMEH/IOBAHHYIO JIUTEpaTypy IO
JAHHOW TE€M€; MOJATOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIPOCHL.

B Xxone BBINOJHEHUS WHAWNBUIYAIBHOTO 3aJaHUs NPAKTHUYECKOTO 3aHSTHS
CTYJEHT TOTOBUT OTYET O pabore. B oTuer 3aHOCATCS pe3yiabTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3amanust (rpaduku, TaOIMIBI, pacueThl, OTBETHI HA BOIMPOCHI
MYHKTOB 3aJ]aHUsl, PEUICHUE MPUMEPOB U 3aAad U T..). 3a 10 MUH 10 OKOHYAHHUS
3aHATHS TPErnojiaBaresib MpoBepsieT 00bEeM BBINMOJIHEHHOW Ha 3aHATUM PabOTHl U
OTMEYaeT pe3yJibTaT B paboueM KypHale.

OcraBiivecss HEBBINIOJHEHHBIMU ITYHKTBHI 3aJIaHUSl MPAKTUYECKOTO 3aHSATUS
CTYJEHT 00s3aH A0JeNaTh CAMOCTOSATEIbHO.

[Tocne mpoBepku oTYeTa MpenojaBaTeib MOXET MPOBOJIUTH YCTHBIM WU
MUCHbMEHHBI  OMPOC CTYACHTOB IS KOHTPOJIE YCBOGHHMSI HMMH OCHOBHBIX
TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUM 10 TeMe 3aHATUS (CTYICHTHI I0JKHBI 3HATh
CMBICJI TIOJIYYE€HHBIX MMHU PE3yJbTaTOB M OTBEThI HAa KOHTPOJIbHBIE BOMpPOCHI). [lo
pe3yabTaraM MPOBEPKU OTYETA M OMPOCA BBICTABIISIETCS OILIEHKA 3a MPAKTUYECKOE
3aHSITHE.

CamocrositenpHast paborta crynentoB (CPC) mo quciurimHe UrpaeT BaKHYIO
POJIb B X0JI€ BCETO Y4eOHOT0 mpoIiecca.
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7. OHUEHOYHBIE CPEJACTBA JJJIA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OueHoYHBIE  CpelcTBA  MpPEAHA3HAYEHbl JJIA  KOHTPOJSI W OLICHKH
00pa3oBaTeIbHBIX JIOCTHXKEHUM OOYYarolIMXCs, OCBOMBIIHMX IPOTpaMMy Y4eOHOM
JUCUUTUIMHBI « MaTtemaTtukay.

@OHJI OLEHOYHBIX CPEICTB BKIIOYACT KOHTPOJIBHBIE MaTepuasbl IS
MPOBEJCHNUS  TeKyllero KOHTpoJss B  ¢dopMe MpoBEepodHbIE  pabOTHI,
CaMOCTOSITeJIbHBIE PabOThl W KOHTPOJbHBIE PAOOTBI U NMPOMEKYTOYHOM
arrecrauuu B popme 3K3ameHa.

eau u 3axauu GOHIA0B OLICHOYHBIX CPEACTB

@DOHJIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA JIs aTTeCTallMd OO0yJarouuxcs ¢
LENbI0 OLEHKM MX [EPCOHAJIBHBIX JOCTHKEHUN MOATalHbBIM TPEOOBaHUSAM
cootBercTBytomei [ITICC3 u npeacTasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepUasoB, MO3BOJIAIOIINX OLEHUTh YMEHUS, 3HAHUS, IPAKTUYECKUI OIIBIT.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJEHTa Ha KaXJOM »JTarne oOydeHus TpeOoBaHUsIM paboyeit
porpamMmbl y4eOHOU AUCIUTUIMHBIL.

3agauaMu (POHOB OLIECHOYHBIX CPENICTB SIBISIIOTCSA:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM MNPUOOPETEHUs  CTyAEHTaMHu
HEOOXOIUMBIX 3HaHHUU " YMEHHUH, OIpeeIeHHBIX benepabHBIMU
rocylapCTBEHHbIMU OOpa3oBaTenbHbIMU cTaHaapTamu CIIO mo cooTBercTByrOIIEH
CHELUATBHOCTH;

—KOHTPOJb M YIpaBleHUE JocTkeHueMm unened peammsaunn IIIICC3
ONMpEJENCHHBIX B BUAE Habopa o0mMX M TPO(PEeCcCHOHATBHBIX KOMIETEHIUH
BBITTYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHUs 3ajadaM Oyayuiei
npo(hecCHOHANBHOM JeSTEIbHOCTH BBIITYCKHHUKA.

7.2. Kpurepuu OlieHKHM 3HAHUI

O1ieHKa MUChbMEHHBIX KOHTPOJIBHBIX PA00T 00yUYarOIIUXCS IO MAaTEMATHKE:

OTBeT OLICHUBACTCS OMMemKou « 5y, eCIIN:

— paboTa BHITIOJIHEHA MTOJTHOCTHIO;

— B JIOTUYECKHUX PACCYXKIECHUSIX U OOOCHOBAHUM PEILICHUS HET TPOOEITIOB U
OIINOOK;

— B PCIICHUU HET MaTeMaTHYCCKHUX OIMIMOOK (BO3MOYKHA OJTHA HETOYHOCTD,
OIHMCKA, KOTOpasi He SBISETCS CIACACTBUEM HE3HAHMSI WJIM HETTOHUMAHUS y4eOHOTO
Marepuana).

Ommemxka «4» CTaBUTCS B CIAEAYIOUIUX CIy4asx:
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— paboTa BBIMIOJIHEHA MOTHOCTHIO, HO 0OOCHOBAHMSI IIATOB PEILICHUS
HEJ0CTAaTOYHBI (€C/I YMEHNE 00OCHOBBIBATh PACCYKIEHUS HE SBIISIOCH
CHELMATIBHBIM 00BEKTOM MPOBEPKH);

— JIONYILEHBI OJHA OIMOKA WM €CTh JABa — TPU HEAOYETA B BBIKJIAAKAX,
PUCYHKaX, 4epTekax Uiu rpapukax (€Ciau 3T BUABI padOT HE SBISUIUCH
CHELMATIBHBIM 0OBEKTOM IPOBEPKH).

Ommemxka «3» CTaBUTCS, €CIIU:

— JomyIIeHo 0osee 0JHOM OmMOKY WK 0oJiee IBYX — TPEX HEJOUYETOB B
BBIKJIQ/IKaX, YepTekax Wi rpapukax, Ho o0yJaronuiicst oo6aagaet 00sa3aTeIbHBIMU
YMEHHSIMU 110 IPOBEPSIEMOM TEME.

Ommemxka «2» CTaBUTCS, €CIIH:

— JIOTYIIEHBI CYIIECTBEHHbIE OMIMOKH, MTOKa3aBIKE, YTO 00yJarOIUics He
oOnamaeT 00sM3aTeIbHBIMU YMEHHSIMU TI0 JAHHOM TeMe B TIOJTHOM Mepe.

OreHKa YCTHBIX OTBETOB OOYYAIOIIMXCS 110 MAaTEMATHKE:

OTBeT OoLIeHUBAETCA OMMEMKOU «J», €CIIU CTYJEHT:

— TIOJIHO PacKphUI COJICpKAHUE MaTepralia B 00beMe, MPeyCMOTPEHHOM
IIPOrPaAMMON;

— M3JI0KUJI MaTepuaj TPaMOTHBIM SI3bIKOM, TOYHO UCTIONb3YS
MaTeMaTUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIMKY, B OIPEAEICHHON JTOTUYECKOM
MOCJIEIOBATEIBHOCTH;

— TPABUJILHO BHITIOJHWI PUCYHKH, YEPTEKU, rpadKu, COMYTCTBYIOIINE
OTBETY;

— M0Ka3aJ] YMEHUE WUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMHU,
MIPUMEHSITH €€ B HOBOW CUTYaIIMH MIPU BHITIOJIHEHUHU MTPAKTUUECKOTO 3a/1aHus;

— MPOJAEMOHCTPUPOBAJ 3HAHHE TEOPUH PaHEE U3YUEHHBIX COMYTCTBYIOIIUX
TeM, CHOPMHUPOBAHHOCTh M YCTONYMBOCTH UCTOIB3YEMBIX MPU OTBETE YMEHUM U
HABBIKOB;

— OTBEYaJl CAaMOCTOATEIbHO, 0€3 HABOASAIIMX BOIPOCOB MPENoaaBaTes;

— BO3MO>HbBI OJJHA — IB€ HETOYHOCTH IPU OCBEIIEHUN BTOPOCTEIIEHHBIX
BOIIPOCOB MJIM B BHIKJIQKAX, KOTOPBIC YUCHHK JIETKO UCIIPABUII MOCIIE 3aMEUaHus
YUUTEIIS.

OTBeT OLICHUBAETCS OMMEMKOU «4», €CIIN yIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO PU 3TOM UMEET OANH U3 HEAOCTATKOB:

— B UBJIOKEHUHU JIOMYIIEHBI HEOOJbIINE MPOOEIIbl, HE NCKA3UBIIIEE
MaTEMaTUYECKOEe COJIEpKAaHUE OTBETA;

— JIOMYILEHBI OJIMH — JIBa HEJI0YETAa NMPU OCBEIIEHUH OCHOBHOI'O COJIEpKaHUs
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

— JIOMyIIEHbI oMOKa WK 0osiee IByX HEI0YETOB IPHU OCBEIICHUU
BTOPOCTEIEHHBIX BOIIPOCOB UJTM B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIE TTOCIIC
3aMedaHusl MPEeroaBaTes.

Ommemxka «3» CTaBUTCA B CIEAYIOIIMUX CIyYasX:

— HEMOJIHO PacKpbITO COoAEpKaHUEe MaTepuraa (ColepKaHrue U3JI0KEHO

¢parmeHTapHO, HE BCEr/ia MOCIeA0BaTEIbHO), HO MIOKa3aHo o0lIee MOHUMaHue
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BOIIPOCA U IPOJAEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOYHBIE JIJIs1 YCBOCHHUS
porpaMMHOro matepuana (ornpezaenensl « TpeboBaHUSIMU K MAaTEMaTHYECKOM
MOJATOTOBKE O0YYAIOIINXCS» B HACTOSIICH MpOorpaMMe 1o MaTeMaTHUKeE);

— HMEJIUCh 3aTPYyAHEHUS WIH JOMYIIEHbI OITMOKU B ONPE/IeTICHUU
MaTeMaTUYeCKOM TEPMUHOJIOTUU, YEPTEkKaAX, BHIKJIA/IKaX, UCIIPaBICHHBIC M1OCIIE
HECKOJIbKUX HABOSIIMX BOIIPOCOB MPEMNO/IaBaATEIs;

— CTYACHT HE CIPABUJICS C TPUMEHEHUEM TEOPUHU B HOBOM CUTYallUU MPU
BBIIIOJIHEHUH MTPAKTUYECKOIO 3a/1aHMsI, HO BBITIOJHUI 3aaHusl 003aTEIBHOTO
YPOBHSI CJI0O)KHOCTH IO JIaHHOH TEME;

— IIpY JOCTaTOYHOM 3HAHUM TEOPETHYECKOr0 MaTepHasa BbIsBICHA
HeJoCcTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHM U HABBIKOB.

Ommemxka «2» CTaBUTCSA B CIAEAYIOIINX CIyqasiX:

— HE PacKpbITO OCHOBHOE COJIep KaHre yueOHOro MaTepuraa;

— 00OHapyXEHO HE3HAHUE YUYEHUKOM OOJIbIlIeH UM HanboJjiee BayKHOM YacTH
y4eOHOT0 MaTepuaia;

— JIOMYIIEHBI OIIMOKY B ONPE/IeNICHUU TOHITUH, IPU UCTIOIH30BAHUN
MaTeMaTU4YeCKOM TEPMHUHOJIOTUH, B PUCYHKAX, UEPTEKaX WK rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCIIPABIICHBI ITOCIE HECKOJIBKUX HABOAIIUX BOIIPOCOB
MpenoaaBaTels.

O6mas kinaccudukanus ommooK:

[Ipu olileHKe 3HaHUW, YMEHUI ¥ HABBIKOB OOYYaIOIIMXCA CIEAYET YUUTHIBATh
BCE OMIMOKM (TpyOble U HETPYOBIC) U HEAOUYETHI.

1. I'pyObIMU CUMTAIOTCS OIIMOKH:

— HE3HAHUE ONPEEICHUS] OCHOBHBIX IMOHATUN, 3aKOHOB, ITPABUJI, OCHOBHBIX
MOJIOKEHUI TeoprU, He3HAHUE POopMYJI, OOLIECTIPUHSITHIX CHMBOJIOB 0003HAUCHUIM
BEJINYWH, €IMHUL] KX U3MEPEHUS,

— HE3HAaHWE HAMMEHOBAHU €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJIETIUTh B OTBETE TJIABHOE;

— HEyYMEHHUE NPUMEHSTh 3HAHUS, aJTOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEYMEHHUE JIeJ1aTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHE YUTaTh U CTPOUTH TpaduKy;

— HEYMEHHUE TOJIb30BATHCS MEPBOMCTOUYHUKAMU, YYCOHUKOM U
CIIpaBOYHUKAMU;

— TOTEpsl KOPHSI WJIM COXPAaHEHUE TOCTOPOHHETO KOPHS;

— otOpackiBanue 06e3 00bSICHEHUN OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYUCJIMUTENIbHbBIE OIUOKH, €CJIM OHU HE SIBJIIIOTCS ONHUCKOM;

— JIOTUYECKHE OIIHUOKH.

2. K HerpyObIM ommuOkam clielyeT OTHECTH:

— HETOYHOCTh (POPMYIMPOBOK, ONIPEACIICHUA, TOHSATUH, TEOPUI, BEI3BAHHAS
HETOJHOTOM 0XBaTa OCHOBHBIX TPU3HAKOB OMPEAEIISIEMOTO MOHATHS UIH 3aMEHOM
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;
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— HepalMOHaIbHBIN METOJ PEIICHUS 33/1a4l UM HEJJOCTATOYHO
MPOyMaHHBIN IJIaH OTBETA (HapyIlIEHUE JJOTUKH, MOAMEHA OTJEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );

— HepaluOHaJIbHbIE METO/BI PAOOTHI CO CIIPABOYHOM U JIPYTO#l IUTEPATypOil;

— HCYMCHHC pCIIATL 3a4d49U, BBIIIOJIHATL 3a/laHU B O6HI€M BHUIC.

3. Henouetamu ABIISIIOTCS:
— HepalMoHaJIbHBIC MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HeOpexHOe BHIMIOJIHEHHE 3aliCe, YepTeke, cxeM, rpaduKoB.

7.3. OueHoOYHBbIE CpeacTBA IS NPOBeJeHHUs TeKYyIIeH aTTeCTAaluu

Texyuuit KOHTPOJIb MOXKET TPOBOAUTHCA B (hopMme:

— (poHTaNmBHBII OMPOC

— WHJWBUYaJIbHBIN YCTHBIN OIIPOC
— TIMCBbMEHHBII KOHTPOJIb

— TECTUPOBAHHUE [0 TEOPETUUECKOMY MaTepuany
— mpakThueckas (1aboparopHas) padbora

— 3ammTa pedepara
— 3alllATa BBINOJIHEHHOIO 3aJJaHuUs,
— pazpaboTtka mpobsieMbl Kypca (JoKIam).

OHGHI/IBaHI/IG IIpH TGKYIHeﬁ aTTcCTalun

®opma Brianenns JInunbie ITpumepsr
aTTecTauu | 3HAHUS YMmenus (HaBbiKH) KayecTBa OLICHOYHBIX
u CTY/IEHTa CpEeACTB
YcrHbII KoHntpous Onenka Onenka Onenka Bonpocsr
OIIpOC IO | 3HAHUH 1O YMEHHUS HaBBIKOB CIOCOOHOCTH MPUIIATat0TCs
TeMaM OTIpe/IeNIEHHBIM | pa3nyarh paboThI € OTIepaTHUBHO U
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
TIOHSATHUS MU OTBeuaTh Ha
UCTOYHUKAMHU | TIOCTABJICHHbIE
BOIIPOCHI
Pedepar Kontpounb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HaHUMU 110 YMEHHUSI HaBbIKOB CIIOCOOHOCTH K pedeparoB
OIPECIICHHBIM | pa3Inyarhb paboThI ¢ CaMOCTOSITENIbHO | (JI0KJIaJI0B)
npodiaemMaM KOHKPETHBIE JUTEpaTypHBl | ¥ pabore u NPUIIAraloTCsa
HOHATHUS MU aHamn3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
HCTOYHUKOB
KoHnTtposnb Onenka Onenka Onenka Kontponsn
Kontpons | 3HaHUA YMEHMUS HaBBbIKOB CIOCOOHOCTH b€ pabOTHI
Has paboTa | TEOPETHYECKUX | paboTaTh C paboTHI C OTICPATUBHO U HPHIAraloTCs
OCHOB MaTEMaTUYECK | MATEMaTUYECK | KaueCTBEHHO
MaTeMaTHUKH. UM afnmnapaToM | UM amnapaTroM | peuaTh
ISt IIOCTABJICHHBIE
obecrnieueHus Ha IPaKTHYECKUX
peleHus paboTax 3a1a4u
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MIPaKTUYECKHUX u
3ajad. apryMeHTHpOBAaT
b PE3YJIBTATHI

I[IpumepHbIe TeCTOBBIE 3aJaHUSA: HE IPEAYCMOTPEHBI.

IIpuMepHBIE BONIPOCHI AJIs1 YCTHOI'O ONpoca:

1./laiiTe onpeaeneHne KOMIUIEKCHOTO YHCIA.

2.JlaliTe onpeneiecHUEe MHUMOW €IMHULIBI

3.Ha3oBute HaTypajbHbIC YUCTIA.

4 HazoBuTe panmoHaIbHbIE YUCIa

5.HazoBure crerieHrn MHUMOMN € TMHUIIBI

6.Kakne koMIJIEKCHBIC YHCIIa Ha3bIBAIOTCS PABHBIMHU

7.Kakne KOMIUIEKCHBIE YK CIIa Ha3bIBAKOTCS COMPSKECHHBIMU.

8.Kakne KOMIUIEKCHBIEC YHCIIa HA3BIBAKOTCS MPOTUBOIOJI0KHBIMU

9.Kaxk n3o0pakaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUUYECKU

10.Jalite onpeaeneHrue MOAYIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTh apryMeHTbl KOMIUIEKCHOTO YHCIIa

12.I1epeuncnure HOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kax BBITIOJIHATH IEHCTBUSI HAJl KOMIUIEKCHBIMU YUCJIAMH B aJIreOpandecKon
dbopme.

14.Ha30BuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yucily Z = 2 - 31 ¥ IEPEMHOKUB
WX JAWUTE OTBET

15.Yemy paBHBI KOPHM KBaAPATHOTO YPABHEHUS C OTPULATEIBHBIM
JTMCKPUMHUHAHTOM.

16./1aiiTe onpeaeneHrne KOMILIEKCHOTO YUCA.

17.3anucath CBOKMCTBA CTENIEHU C MPOU3BOJIBHBIM MMOKA3aTEIEM.

18.YUt0 Ha3bIBaeTcs JiorapuMoM ¢ MPOU3BOJILHBIM OCHOBAaHUEM?
19.3anucaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIAECTBO.

20.TToctpouTs rpaduk mokazaTeabHON (YHKIIMHA ¢ OCHOBaHHEM OoJibiie 1.
21.Yro nazpiBaercs gorapudmMupoBaHuemM?

22.Yto0 Ha3bIBAIOT HATYPAIBbHBIM JOrapupmMom?

23.3anmucath GhopMyIiy mepexojia oOT OAHOTO OCHOBAHUS K Ipyromy?

24 Hazosute Gpopmyinnsl Kpamepa.

25.Ilepeuncnnute METOIBI PELIEHUSI CUCTEM JIMHEHHBIX YPABHEHUH C ABYyMS
HEU3BECTHBIMU.

26.1lepeuncinte METOIBI PEIIEHUS CUCTEM JINHEMHBIX YPAaBHEHHM C TPEMS
HEU3BECTHBIMU.

2’7.Ha3zoBHTE CBOMCTBA OMPEACITUTENS.

28.Ecnu onpeaenuTeNb paBeH HYIIO, TO CKOJIBKO PEIIEHU UMEET CUCTeMa
29.Yto HazbiBaeTcs GyHKIMEH?

30.Yto Takoe 0061acTh OnpeaesieHnus u 00J1acTh 3HAYCHUA (PYHKITIN?
31.YTo Ha3bIBaeTcs QyHKIMEH 0OpaTHOW JaHHOMN?

32.Jlath omnpesesieHrue CI0KHON (HyHKIIUU.

33.IlpuBectu mpuMepbl OOPaTUMBIX (HYHKITHIA.
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34 .IlepeuncnuTh criocoObl 3aaHus GYHKIIUNA, UX TOCTOMHCTBA M HEAOCTATKH.
35.Yto Ha3wiBaetTcs rpadukomM QyHKIAnA?

36.KakoBbl 0cOOEHHOCTH TpaUKOB MPpsIMOM U 0OpaTHON DyHKITUN?

37.01 4ero 3aBUCHUT 00JIACTh OMPEICTCHUS CIOKHON PYyHKIIUN?

38.Kak no rpadguky GyHKIUUA ONPENETUTh, SIBIASETCS JIU PYHKIUS YETHOU, HEUETHOM.
39.Yt0 Ha3bIBaeTCs MPOU3BOIHON (HYHKITUN?

40.YT1o nmoka3bIBaeT Mpou3BoIHasI (GYHKIIHMS B TOUKE?

41.KakoB reoMeTpUYECKUIA CMBICI IIPOU3BOJHOM?

42 KakoB (pu3nU4eCKuii CMBICI TPOU3BOTHON?

43.Kakue cBOWCTBA MPOU3BOIHOM BbI 3HAETE?

44 .Tlo xakuM (hopMysiaM BEIYHCIISIOTCS TMPOU3BOIHBIE TPUTOHOMETPUICCKUX
byHKIMi?

45 Ilo xakuM (opMyIsiaM BBIYHUCISIOTCS IPOU3BOIHBIE CTETICHHON (YHKIHH?
46.11o xakuM (opmysaM BIYUCIISIOTCS MPOU3BOIHBIE TOKA3aTEIbHON GYyHKIIUN?
47.11o xakuM (opMyaM BEIYHCIISIOTCS IPOU3BOIHBIE JTorapuPMudeckoil GyHKIun?
48.Kak BBIYHCIISAIOTCS TPOU3BOHBIC CIOKHON (PYHKITUN?

49.Yto Ha3biBaeTcs nuddeperiranom GyHKimumu?

50.Y1o HEOOX0IMMO c/ieNIaTh, YTOOBI BHIYUCIUTH AU depeHran GyHKIum?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHKImu Y= y(X)?
52.KakoB reomerpuueckuii cMbica auddepenimana?

53.Kakas ¢yHKIMS Ha3bIBa€TCA MOHOTOHHO BO3pacTaroen?

54.Kakas (pyHKIHS HA3bIBA€TCS MOHOTOHHO YOBIBArOLIEH?

55.Kak uccienoBats GyHKIIMIO HA MOHOTOHHOCTb?

56.Kakne TOUYKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (PyHKIIU?

58.Kak uccienoBars GyHKIMIO Ha SKCTPEMYM 110 MIEPBOMY MPABUITY?

59.Kak uccrnenoBarb QyHKIIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUUCIUTH HAUOOJbIIIEE M HAMMEHbBIIIEEe 3HAaUCHHE (PYHKITUU Ha
MPOMEKYTKE?

61.Yto siBnsieTCs OCHOBHOM 3a/1aueil MHTErPaIbHOTO HCUUCTICHUS?

62. Kakas ¢yHKIIMS Ha3bIBaeTCs MEPBOOOPA3HOM JJIs 3aJaHHON QyHKITUN?

63. Ecmu F(X) — mepBooOpa3nas mis f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHU MEKIY
coboii?

64. ChopmynupyiiTe TeOpeMy O CYIIICCTBOBAHUHU MTEPBOOOPA3HON (QYHKITHH.
65. IlepBooOpa3Has ompeaenseTcss HE0JHO3HaUYHO. Kak 3T0 Hy)KHO MOHUMATH?
66. IloueMy npu MHTETPUPOBAHUN (DYHKIIHH MMOSBIISCTCS TPOU3BOJIbHAS
MOCTOSIHHASA?

67. Ilouemy ogHa PYHKIMS UMEET LIEIIYI0 COBOKYITHOCTH MEPBOOOPA3HBIX ?

68. Kak 3anucarh BCI0O COBOKYITHOCTh IIEPBOOOPA3HBIX (PYHKIIHIL?

69. Uto Ha3bIBacTCS HEOMPEACICHHBIM UHTETPATIOM?

70. Yewm otnmyaeTcsi HEOMPEASICHHBIA MHTETPaJl OT MepBOOOpa3HON QyHKIMH?
71. Tlouemy MHTErpall Ha3bIBACTCS HEOMPEICTICHHBIM?

72.YT10 Ha3bIBAETCSI BEKTOPOM B IIPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.Yemy paBeH yroyl MEKJy BEKTOpaMH?

75.YeMy paBHa JjIMHA BEKTOpA?

76.YUemy paBHO CKaJIIpPHOE MTPOU3BENCHUE BEKTOPOB?
77.YeMy paBHO BEKTOPHOE MIPOU3BEICHUE BEKTOPOB?

78. HayasibHOE IOHSTHE CTEpEeOMETpHH (ONpeieTIeHue, OCHOBHBIE TIOHSITHS).
79.AXCHMOMBI CTEPEOMETPHH.

80.CrencTBust U3 aKCUOM.

81.B3anMHO€ pacnonoKeHue AByX NPSMbIX B IPOCTPAHCTBE.
82.B3anMHO€ pacoaoKeHue IPsIMOM U IIIIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTU MPSIMOM U ITOCKOCTH.
84.I1pu3Hak napaaieabHOCTH ABYX IUIOCKOCTEH.
85.Teopembl 0 MApAILIETBHBIX INIOCKOCTSX.

86.1Ipu3Hak NepreHIMKyISIPHOCTH NMPSMOM U TUIOCKOCTH.
87.YpaBHEHUS TIIIOCKOCTH (00111€e€).

88.1Ipu3Hak NeprneHIMKyIIPHOCTH JBYX IUIOCKOCTEN.
89.YciioBrE NnapauieIbHOCTH JIBYX INIOCKOCTEH.
90.YcnoBue neprneHIuKyISIPHOCTH ABYX IIJIOCKOCTEM.
91.¥Yron mexny AByMs ILUIOCKOCTSIMU.

92 IlapameTpHuecKkoe ypaBHEHUE NPSAMON B IIPOCTPAHCTBE.
93.KaHOHMYECKOE ypaBHEHUE NPSMOM B IPOCTPAHCTBE.
94.Yto Ha3bIBaETCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMeEPbl MHOTOTPAHHUKOB?

96.YT0 Ha3pIBaETCS TEJIOM BPALLICHUS ?

97 IlpuBenute npuUMEpPHI TEII BPALLICHHUS.

IIpyMepHBbIEe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora Nel no teme «KopHu, cTeneHu, Jorapupmsi»
Bapuant Ne 1

1. Beruucnure:
a) 5—(27)3:(8)s;
6) 23/9-33/24;

p) 2V
V375’
r) 2-logs 10 — logs 4;
I[) 32 logs 5;
2 logZ%—logZ%
log, 256
2. YrpocTuTte BbIpakKeHHE:
813k S22
=== 0) 3=
k™2 a
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3. BrinosnuTe aeHCTBUSA:
logo’l 0,005 - logO,l 0,05
Bapuant Ne 2

1. Beruucaure:
2

) ()
6) 4 - V25 - 2 - 1/40;

v) Y3624 54
r) 2 -log; 6 —log; 4;
Il) 4310g4 3;
e) 1 110g2 4+logq4 2_
2. YTIpoCTHUTE BBIpaKEHUE:
a) (32x-19)75 6) Y3247 - Va3,

3. BeImmosiHUTE NENCTBUS:

1

log,s 5 + Toa. 15"

IIpuMepHbIe PaKTHYECKNE 3aJAHUS:
3amanmue 1:

BapuanTt Ne 1

1. Beruucnure:
a) 2+ (03%)7;
6) V18- V-12;
B) V1232 36;
r) 4-log,2-log, 4 + 2;
n) logs 200 — logs 8;
e) 104—310g10 5_

2. YrpocTuTte BbIpaKeHHE:
2 3
3a 3)%-az 4 4
a) B2 5y 42n13 - /813,
a3
3. BeimosiHuTe IENCTBUSA:
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17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Brruucnure:
2 1
a) 3-83 — (8%)3;
3120

B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;

) logs 8 _
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpOCTHUTE BBIpAKEHUE:
a) yg - yg; 6) "Vx25: "/x16,

3. BeImosiHuTE IENCTBUA:

17
log,3 17 —log4; Too"

3aganue 2:
Bapuant Ne 1
BpranciauTe npenenst:

2 _ N 2 _ 3
1, |,mw_ lim—22X 3. gim Ytz -y "mw
x5 3x* —16x +5 53— /2x -1 >3 377 x>0 3%° 4+ X% +1
_ 2x*-5x-3
5. Beraucauts nipenen GyHKIUHA lim —————1pux, =3 U X, =o.
penent pyHKImM fim —5— " — —mpu X, 0 =
BapuanT Ne 2
Boluncnuth npeaensl:
_AX® —Tx+3 : X - 1-1-X° . Bx* —x®+2x
1. lim———. 2. lim o 3 lim——. 4 lim——.
x—1 3)(2 —-2x-1 x—0 /3+X _ /3_X x—=0 X2 X—>00 X4 _8X3 +1
. AXP-TX-2
5. Beraucnuts npenen pyakmuu lim ————mnpux, =0 u x, = .

x>% 2X2 —X—6

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI
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Paoora 1:
Bapuanrt Ne 1
1. Beruucnure:

T T T
2tg (=) -[tg — + cos —
9(4) [93 6]_

a) .37
CoS 7z —2Sin—
2
) cos” 336° —cos’®156° +19100° -tg350° tg°18°
tg272° +ctg 2162° 2
i 3 7 3z 37
B) sin(a — f), COSax=—,C0Sff=——-, —<a<2r U < f<—,
) sin(a — ), ecnu a5 p 252a7r7rﬂ2

3 V4
r) cosZa,echucosaZE u O<a<5.

tg150° sin 200°
2. Ompenenure 3HaK BHIPAKEHUS:

c0s320°ctg140°
3. BberumciuTe 3HaueHHWE OCTANIBHBIX TPUTOHOMETPUYECKUX (YHKIMN yria o,
3 3
€CIU Clgar=— U T <a<—.
3 2
sin2(3—ﬁ+a) sin’(-a)
4. JlokaxuTe TOXKICCTBO: . =1.
ctg “(a —2x)

cth(a_f”;S

5. Yopocrure: sin(a —2r)- cos(%ﬁ —a)+tg(r—a)-tg (37” +a) + cos? (% -a).

Bapuant Ne 2
1. Beruucnure:

sin® x —3co0s? x
a) y=

~ 2sin? x +c0s’ X
. 137
6) sin(-=—= =y rtg (XD —eg (D
) sin( 5 ) +cos( 3 ) +1g( 3 ) —ctg( 2 )

, €CIIN tgx =3,

177 227 377

B) tg(a + ), ecmu ctgazg, O<a<%;

a 3 3z
I) COS—,ecmu COSA=— U —<a<2r.
2 5 2

sin145°ctg 250°
c0s315°tg200°
3. BberuucnuTte 3HaueHHWE OCTAJIBHBIX TPUTOHOMETPUYECKUX (DYHKIMNA yria o,

2. OmnpenenuTe 3HAK BHIPAKCHHUS:

4
€CIU COSa@=—— U —<a<7.
5 2
4. JlokaxxuTe TOXKACCTBO: tga -tgf + (tga +1gp) -ctg(a + B) =1.

. 7y . cos() —sin(®) -sin(-
5. Ympocrure: cos(4) cos(6) sm(4) sm(6).
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Pa6ora 2:

1°. ¢'=
20. (Xa)r —
B yactHOCTH, X'=
(X2 r_
(X3 r_
(V%)=
-
X
3°. (kx+b) =
4°, (aX)I _
B gactHOCTH, ( X), -
5°. (Ioga X) =
B wactHOCTH, (Inx)" =
(lgx)’ =
6°. (sinx)" =
7°. (cosx)' =
Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBI:
1°. dex =
2°. I X dx =
3o, [
' X
4°, jaxdx =
5°. _[ Cos xdx =
6°. Isinxdx =
dx
7°. =
I cos’ X
dx
8°. =
I sin® x
90

jiz
Va2 —x?

8%  (tgx)' =

9°.  (ctgx)’'=

10°.  (arcsinx)’ =

11°.  (arccos x)' =

12°.  (arctgx)’ =

13°.  (arcctgx)’ =

I[TPABUJIA JUDODEPEHIIMPOBAHUWA
14°.  (uU+v)' =

15°.  (u-v)' =
16°.  (uv)' =
17°.  (cu)' =

18°, '
Ly
9

B vactHOCTH, v .
I[TPOU3BOJHAA CIIO2KHOU ®YHKIINN

19° fp(x) =

B yvacTHOCTH, Idx =

X
B wactHOCTH, _[e dx =

dx

VJ1-x2 -

B gactHOCTH, j
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100, |

dx
a% +x?

dx

B wactHOCTH, J‘ =

1+ x2

7.4.011eHOYHBIE CPEACTBA I MPOBEIEHUsI MPOMEKYTOYHOM aTTecTAlluH
IIpomexxyTouHast arrecTanus

. JInynele IIpumepsr
®opma [IpakTrueckui
ATTECTAIIH 3HaHusA YMenus ONbIT (BNAZICTH) KauecTBa OLICHOYHBIX
CTYJEHTa CPEICTB
Konrtponsn | KonTpoas Onenka Onenka Onenka Konrtponbnas
as pabota | 3HAHUSA YMEHHUSI peliaTh | HaBbIKOB crocobHocTH | paboTa
OCHOBHBIX TUIIOBbIE JIOTUYECKOTO rPaMOTHO U | MpUJIAraeTcst
onpejeNeHul, | 3agauu B | MBIILJICHUS TP | YETKO
TEOpEM, obnacTtu pelieHuu 3ajad | u3jaararb
dhopmyi, npodeccuoHaNb | B objacTu | Matepuaa B
MpaBUil U Tp. | HOU npodeccroHallb | TUCBMEHHOM
B MaTeMaTHKE | JCSATEIbHOCTH. | HOM BUJIE
Ornenka NEeSATEeTbHOCTH
YMEHHUS
MMOHUMATh u
YMETb
MPUMEHATh Ha
MPaKTUKE
TEOPETUUYECKUI
MaTepua
DK3aMeH KonTposs I'pamoTHO Ornenka Bonpocet  u
3HAHUS u3narartb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUI rPaMOTHO U | MPWJIArarTCs
onpejeNeHull, | MaTepuanl u YEeTKO
TEOpEM, YMEJo U3Jarath Xoj
dbopmy, MIPUMEHATh €ro penieHus
MpaBUil U Tp. | IPU  PEIICHUH 3aj1a4 B
B MaTEeMaTHKE | MPAKTHYECKUX obnactu
3a1a4 npodeccruona
JIbHOU
JeSITEIbHOCT
u
apryMeHTHPO
BaTh
pe3ynbTaThl

7.4.1 llpumepHbIe BONPOCHI LI IPOBeAeHHUs POMEKYTOYHOM aTTecTalMu:

1. Lensie u panuoHasibHble 4YMcia. JleiicTBUTENbHBIE yucia. AOCONIOTHAs M
OTHOCHUTEJbHAs TOTPEUTHOCTH.

2. KopHu u crenenu, ux cBoicTBa.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasr morapudmos. [IpaBuna aeiicTeuit

c norapudmamu.

4, Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. CrIOCOObI pelieHus.
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S. [TokazarenbpHble ypaBHEHUS U HepaBeHCTBA. CIOCOOBI peIIeHHUS.

6.  Paaguannas mepa yrina. COOTHOLIEHUS! MEXy IPalyCHON U paiMaHHON MepaMu
yria. CUHycC, KOCUHYC, TAaHT€HC, KOTaHI€HC 4ucia. TpuroHomerpuueckue QpyHKIUU
YHCJIOBOTO apryMEHTA, 3HAKU UX 3HAUECHUH.

1. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIecTBa. Dopmynbl ipuBeaeHus. CUHYC U
KOCHHYC JIBOWHOTO yIJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHECHUS. Pemenune
TPUTOHOMETPUUECKUX YPaBHEHUI

Q. Oyukiuu. Cnocobbl 3amanus QyHkuuu. CpoiictBa ¢yHkuui. CroxHas
byHKITHS.

10. Crenennas GyHKIUA: ONpeeieHre, CBOMCTBA U IpaduKu

11. TlokazatenbHas (GyHKIUS: ONpEAEICHIE, CBONCTBA U TPaPUKU

12.  Jlorapudmudeckast QyHKIHS: ONpeeIeHNEe, CBOWCTBA U TPadUKH.

13. Cunyc, KOCHHYC, X CBOMCTBA U TPaUKH.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IPAPUKHU.

15. IIpeoOpazoBanus  rpaduxoB. I[lapamnenbHblii  mEepeHOC,  CUMMETPHS
OTHOCHUTEJILHO OCEM KOOpAMHAT U Hayalla KOOPAUHAT, PaCTSKEHHUE U CXKATHE.

16. ITIpousBoaHas: onpeaeseHne, FreOMETPUUECKU U (PU3NUECKUN CMBICIT.

17. IlpaBuna u popmyibl AuddhepeHuupoBaHus GyHKINMN.

18. HeobxoaumMble U JOCTATOYHBIE YCIOBHS BO3pacTaHWs W yObIBaHHS (YHKIUH,
CYILLECTBOBAHHMSI 3KCTPEMYMa.

19. Heob6xoaumMble W MOCTaTOYHBIE YCIOBHS BBIMYKIOCTH M BOTHYTOCTH Tpaduka
dbynkuuu. OnpeaeneHne TOUKy neperuoa.

20. Hawubonbliee u HanMeHbIlIee 3HAUCHUS (PYHKITUU HA TIPOMEKYTKE.

21. OOmas cxema nocTpoeHus rpadukoB GYHKIIUNA C TOMOIIBIO MPOU3BOTHOM.

22. IlepBooOpa3nas: ompeneneHue. HeomnpeeneHHbI WHTErpal: ONpeneiieHue u
CBONCTBA.

23. @opmynsl  uHTETpHpoBaHHUs. (CHOCOOBI  BBIYUCICHUS HEOMPEIEICHHOTO
MHTErpana.

24.  OmpeneneHHBIA HHTETPAI: ONpe/IeTICHUE, TeOMETPUUECKHUI CMBICT U CBOMCTBA.
25. KpuBonuHelHas Tpamenus: TMOHSATHE, CIOCOObI BBIYMCICHUS IUIOIMIATNA C
MIOMOILBIO OIPEAEIIEHHOIO HHTErpaa.

26.  OCHOBHBIC TOHATHSI KOMOMHATOPUKH.

27. CoOwrtusi. Knaccuueckoe orpejieneHue BEpOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOKEHUSI BEPOATHOCTEMN.

28. Bekrop: ompeneneHue u JelcTBus Haja Humu. CBoMcTBa ACHCTBHM Han
BEKTOPAMHU.

29. Ilonatue mpsIMOYTOJBLHOM EKAPTOBOM CHCTEMBI KOOPAWHAT HA IUIOCKOCTH U B

npoctpaHcTie. [IpaBuna nercTBril Hall BEKTOpaMH, 3aJJaHHBIMA KOOPIMHATAMHU.
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30. OcHOBHbBIE IOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3
HUX.

31. B3saumHOE pacnosioKE€HUE MPSAMBIX, MPSIMON U MIOCKOCTH, JBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAIIIEIBHOCTHU IIPSMOM U INIOCKOCTH.

32. Ilomatue yrma MeXAy  CKpEUIMBAIOIIMMHCS  OpsMbIMU.  [Ipu3Hak
MapAJIIETBHOCTH JBYX IJIOCKOCTEMN, CBOMCTBA MApaJUIEIbHBIX IIJIOCKOCTEN.

33. llepneHauKyIApHOCTb MNPSAMOM M  IUIOCKOCTH. 3aBUCHUMOCTH  MEXIY
NapaJyIeIbHOCTBIO U MEPIIEHIUKYIISPHOCTBIO IPSIMBIX U TUIOCKOCTEH.

34. llepnengukynsap U HakjaoHHas. OCHOBHBIE TEOPEMBI O MEPIEHAUKYJSApPE U
HaKJIOHHOM.

35.  Yrou Mexay npsiMoil M MIIOCKOCThIO. Teopema o TpEX NeprneHIuKyspax.

36. IlonsTus HBYrpaHHOTO yIJia, JUHEHMHOTO yria, yrila MEXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37.  IlepneHANKYISPHOCTH ABYX ITIOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buapl. CeueHue B Mpu3Max.

40. Ilapamnenenunen. Ceuenue B napayuienenunene. OCHOBHbBIE TEOPEMBI.

41. Ilupamupa: onpenenenue. [IpaBunbHas nupamuaa.

42. lunuHIp U KOHYC: Ompe/eNneHre u cBoiictea. CedeHus.

43. Iap u chepa: onpeneseHne U CBOICTBA.

44, OObeM reoMETPUUYECKOTo TeJla: MOHATUE U OCHOBHBIE (DOPMYJIBL.

7.4.2. IlpumepHbIe 3a1a4M I IPOBEIeHNs POMEKYTOYHOMN aTTecTAlNH

Bapuant Ne 1
Pemmre ypaBuenue: (x — 3)% + (x — 4)? — (x — 5)% — x = 24.
6x+2>3x—4,

2x+1>4x—7.
Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OIPENECIUTENEN CHCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z =18,
8x — 3y + 2z =21.

4, Pemure ypaBaenus: a) logs x = 2logs 3 + %logs 49 — %logS 27,
0)9* —2-3* = 63.

in2(™ 3(E\_ T
sin (4)+tg (3) 2cos4

1.
2. Pemnte cucteMy HEpaBEHCTB: {
3.

5 Breruuciure:
) : 2(T 3(M\_5 ¢in ™
cos (4)+ctg (6) Zsm4
6. Brruncnure 3HaueHHWE OCTaJIbHBIX TPUTOHOMETPHUECKUX (YHKIUMH yria o,
. 3 T
€ClIu Sina = —ZI/IE< a <T.
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+
1. J{nst 3a0@HHBIXZ,, Z5, Z3, Z4 BBIYUCIUTD BBIpEl)KeHI/Ie 2, Som

z1=3+1,z,=—2+3i,23 =4 — 21,2, = 4.

Bapuant Ne 2
1 Pemute ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. Pemure cucteMy HEpaBeHCTB: {BX -8 <2x -1,
2—5x =6 — 6x.
3.  Pemmre cucremMy ypaBHEHHUH C TIOMOUIbIO ONpEICIUTENEH CHCTEMBI:

2x—y—2z=0
x—2y+z=0

Pemmite ypaBHeHus: a) log1 x+logix = 6;
2 2

{Sx—3y+4z—6

6) 5*+1 —3.5%"2 = 122,
3cth+tg§-(tgg+sin§)-

5. Beruucnure: 6 —
2—cosmT—2 sm;
6.  Belumcoure 3HAaYE€HHME OCTANBHBIX TPUTOHOMETPMYECKMX (YHKIUH yria a,
V3 3m
eCM COS @ = —- U — <a<?2m.
7. JI71sl 3a1aHHbIXZ;, Z5, Z3, Z4 BBIYACIIUTH BHIPAKEHHE Zl_zz, eciu
3744

zy=—-3—1,z2,=2—2i,z23 =3+ 21,2z, = 5.

7.4.3 TllpumepHble 3aJaHNUs AJs1 OATOTOBKH K IK3aMeHY

1. [octpouts rpaduk pyHkimu y=3"—-2
2. [TocTpouts rpaduk pynkuun y = 3 + sin 2x.
3. Haiinute obnacts onpenenenus pynkimun y = log,(8 —x), y =+vx+ 1.
4, Uccnenyiite GyHKIMIO Ha 4ETHOCTE Y = X2 COSX.
5. Havitu f°(1),ecnu f (x) = —+4e
2 X

6. Haiitu npousBoanyto ¢pynkuu f(x) = X2 +Inx+ ”

. x> x? 1
7. Haiigure MakcumyM QyHKIUH Y = 3 + 7 —2x-2 3
8. Haiitu Touku nepern6a GpyHKUIUU Y =

X2

1-
. . x
9. Haiitn HeonpeneneHHbI UHTErpal: ( jdx
cos
10. HaiiTu HeonpeneIeHHBIN HHTETPAT: (

2X



3

11. BbIYMCIHUTH ONPENEIECHHBIN HHTETPaI: I(sz + X)dx
2

12.  Bpraucnuts omaab GUTyphl, OTPAHUYCHHON TMHUSAMHA Y = X°,y = 2 — X

13. B mkone 1254 ygammuxcs. U3 aux 1200 ¢ xopomreli ycneBaemocThio. Haiitu
BEPOATHOCTH TOTO, UTO HAyTraJ BRIOPAHHBIN YUCHHUK Oy/A€T HEyCIEeBAIOIIHA.

14. CkonbkuMu croco0aMu U3 25 YYEHHUKOB KJjlacca MOXXHO BbIOpaTh 4 s
y4acTusl B MPa3AHUYHOM KOHIEpTE?
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7.4.4 IlpuMepHbIe OWJIETHI IS IPOBEACHUS IK3aMeHa

1920

MUWHUCTEPCTBO HAYKHN U BbICHIEI'O OBPA3OBAHUA PO
denepanbHOE TOCYAAPCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEIKACHUE BBICIIETO
o0Opa3oBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)

(®T'BOY BO Ky6I'Y)

HNucTnTyT cpeanero npogeccHOHAIBHOI0 00pPa30BaHUsA

BMWIET Ne 1
1. Lenpie u panioHaNbHBIC YKcla. JledicTBUTENbHBIC YHCia. AOCOTIOTHAS U
OTHOCHUTEIIbHAS TIOTPEITHOCTH.
2. [IpsimoyronpHas (IekapToBa) cucTeMa KOOpAUHAT B IpocTpancTBe. Dopmyna

PACCTOSTHUS MEXK/y ABYMSI TOUKaMU. Y paBHEHUE CEPHI.
3. Ha »x3amene 60 6miteToB, AHAper He BEIyuma 3 U3 HUX. HaliiuTe BEpOsSTHOCTE TOTO
b

4qTo EMY IIOIMaACTCA BLIy‘-IeHHBIﬁ OujeT.

[Ipeacenarens npeaMeTHON (LIMKJIOBOW) KOMUCCUHU 32.C. Erozapos

1920

MUWHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA P®
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKIEHUE BBICILIETO
oOpazoBaHUs
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)

(®T'BOY BO Ky6I'Y)

HNucTuTyT cpeanero npogeccHOHAIBLHOIO 00pa3oBaHUA

BUJIET Ne 2

1. Crenenu ¢ palliOHaIbHBIMU TIOKA3aTEISIMH: ONPEiesIeHIE U CBOMCTRA.
2. BekTopsl B mpocTpaHCTBE: ONpEICTCHIE U ICHCTBUS HaJl HUMH.
3. CKONBKUMH CITOCOOAMH MOKHO M3TOTOBUTH TPEXLBETHBIN (hiar ¢ TOpU30HTAIBLHBIMU

H0JIOCaMU, €CIIM UMEETCsl MaTepuai 7 pa3InyHbIX BETOB?

[Ipencenatens npeaAMeTHON (LIMKIOBON) KOMUCCUHU 3.C. Erozapos
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8.OBYYEHME CTYJAEHTOB-UHBAJINJIOB 1 CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMH 310POBbA

[Topsimox 0OyueHMsI MHBAJIMJIOB M CTYJIEHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM OIpEeIICH
«[lomoxxennem KyOI'Y 00 oOyueHHH CTYICHTOB-MHBAJIHIOB M CTYACHTOB C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBbSI».

Jlnist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSIMH 3/10POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YYUTHIBAIOIIINE OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKUX JIULI.

9.10IIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmorpeno
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Penensusi
Ha pabodyro yueOHyI0 IIporpaMmy AUCHHUILIHHBI
BJ1.03 «MartemaTHKa»
JUIS CTIENUMATIBHOCTH CPeJTHEro po(ecCHOHAIBHOT0 00pa3oBaHIS
44.02.02 TlpernofaBanue B Ha4allbHBIX Kilaccax
PaspaGoruuk: npenoxasarens UHCIIO A.A. [1leronskoBa, E.C. bakyMeHKO

[IpesicTaBneHHas Ha PELEH3HIO pabouast porpaMma 1o y4eOHO! JHCLHUIUIMHE BJ1.03 «MaremaTHka
paspaboTaHa Ha OCHOBE MPHUMEPHOM NPOrpamMel IO yuyebHomy mpeaMmery «MaremaTukay Uil
0Gpa3oBaTebHbIX OPraHA3aI|H, PealTH3yIOIHX MPOrPaMMbl OCHOBHOTO obmero oopazoBanus. IIporpamma
pa3paGoTaHa Ha OCHOBE TpeOOBaHMHU (enepanbHOro rocyiapcTBEHHOTO 00Pa3oBATENBHOTO CTaHIApTa
OCHOBHOTO 0BIIIEro 06PA3OBAHIS C YIETOM U3MEHEHH, KOTOPEIC BHECCHBI B (heepabHbIH TOCY1apCTBEHHEIN
0Gpa30BaTeNbHBIA CTAHNApPT CPEIHEro OOMIETo oGpa3oBanus, YTBEPXKICHHBIH MpukasoM MumucTepcTsa
o6pazoBanus U Hayku Poccuiickoii Pezepanun Ot 17 mast 2012 r. Ne413 (3apeructpupoBad MUHHCTEPCTBOM
focTaruu Poccumiickoit @eneparmu 7 mrons 2012 T, pervictparmonnsii Ne 24480), ¢ M3MEHEHUAMH,
BHECEHHBIMH IpHKa3aMu MUHHCTEPCTBA 00pasoBaniid U HayKH Poccuiickoit Penepamuu 0T 29 nexabps
2014r. Nel1645 (3aperucTpupoBaH MUHHCTEPCTBOM IOCTHIMHH Poccuiickoit ®enepamun 9 despans 2015r.,
perucTpanronHbit Ne 35953), ot 31 nexabpst 2015 r. Ne1578 (3apeructpupoBa MUHHCTEPCTBOM OCTHIMMH
Poccuiickoit ®eneparmu 9 ¢espansa 2016 r., peructpaimonnstii Ne41020) u ot 29 HioHs 2017 r. Ne613
(3aperucTprpoBaH MUHHCTEPCTBOM FOCTHIUH Poccuitckoit Gexepamun 26 mionst 2017 T., perHCTPalHOHHBIH
No 47532) u mpukazaMi MEHHCTEPCTBA IIPOCBCIICHILA Poceuitckoit ®eneparmu ot 24 centsaops 2020 T. Ne519
(3aperucTpupoBaH  MHHHUCTEPCTBOM  FOCTHUIIHH Poccuitckoit ®emeparmu 23 pmekabps 2020 T,
peructpauronHbIi Ne 61749) u 0T 11 mexaGps 2020 r. Ne 712 (3aperucTpupoBaH MUHHCTEPCTBOM FOCTUIINH
Poccuiickoit ®enepamuu 25 nexadpst 2020 r., perucTpanuonH piit Ne 61828).

CrpyKkTypa HOpOrpamMMBl OTBEYacT TpeGoBanuaM K paspaboTke padoyeH yueGHOH [pOTpaMMEI
mucmaiesl CITIO ¥ COREep)KMT: TUTYIBHBIH JIHCT C PEKBH3HTAMH, JIACT COTJIACOBaHHUSA C PA3IMYHBIMU
CTPYKTypaMH YHHBEPCHUTETa, MacropT paboueii nporpamyisl y4eOHOH JMCIMILUIMHEL 00BeMBI  y4eOHOM
JUCIMTUTAHBL ¥ BHBI y4eOHOH paboThl, 00pa30BaTel/IbHbIE TCXHOIOTHH, yCIOBHA peaM3alyy IporpaMMBl
JUCIMIUIMHEL, IEpeYeHb OCHOBHOM H JOMOJIHUTEILHO yueGHoil TUTepaTyphl, HEOOXOXUMOH JUIl OCBOCHHUS
VCIIATLTHHBL, METOTHYECKHE YKa3aHus Ui 00y4aioUXCs 110 OCBOCHUIO MU CIUILTHHEL OLIEHOYHBIE CPENCTBA
JUIS KOHTPOIS YCIIEBAEMOCTH, TIPUMEphI JEKIHH 1 CBEACHIA I 00yueHHs CTYACHTOB-MHBAIUIOB H
cryaentoB ¢ OB3.

B copepxanue JUCIUILTAHBI BKIIOYSHBI TEMBI 1 BOIPOCLL, oGecTeunBalOIye JOCTIKEHHE CTyICHTaM1
BCeX IleJIeH, TMUHOCTHBIX, METAIPEAMETHBIX M TIPEAMCTHBIX PE3yJIbTATOB, He0OX0IUMBIX, 10 MHeHHI0 PO

I[IporpaMma paccyuTaHa Ha 2 CEMECTpa, Ha 156 4acoB ayJAMTOPHBIX 3aHATHH CTYIAEHTOB IPH OYHOH
bopme oOydeHus.
PazpaGorannas pabouast IporpamMma MOIKET 6BITh HMCIIOB30BaHA Ul IOATOTOBKM CTYIEHTOB IO

HaIpaBJIEHUIO IIOTOTOBKH IT0 CHEIUAIBHOCTH CITO 44.02.02 I'lpenoiaBanye B Ha4YaJIbHBIX Klaccax.

PeueH3eHT:

Kanouoam nedazo2u4ecKux Hayx,

ooyenm xageopvt IIMHO KyoI'Y T.I' 3ameesa




Penensus
Ha pabovyro ydeOHyI0 IIpOrpaMMy THCIUIUIAHbI
«bJl. 03 MaremaTtuka»

ST CIIEIIHATBHOCTH CPEIHETo MpodhecCHOHATFHOT0 00pa3oBaHus
44.02.02 [IpenonaBanue B HAYaIbHEBIX KJlaccax
Pazpa6orunku: npenojasatend MHCIIO E.C. bakymenko, A.A. Illeroiskopa

IlpencTaBieHHas Ha pelleH3HI0 pabouas IporpaMma IO yueOHON [HUCIHUIUIHHE
«MaremaTika» ~ paspaboTaHa B COOTBETCTBHM C  NPHMEPHOH  IpOrpaMMOH
061eo6pa3oBaTebHON  yueOHOM  IUCIMIUTHHEI «MaTteMaTHKa: i

et T » A TpodecCHOHANBHEIX 00pa30BaTeNIbHBIX
opranusanui, pekomernoBanHoi GI'AY «®@HUPO» B KadecTse TIPUMEPHOH IIPOIPaMMBI IS
peanu3ali OCHOBHOM HpoQeccHoHaNbHON 0Opa3oBaTelbHOM IPOrpaMMBbl CIIO Ha 0a3ze
OCHOBHOTO 06IIero 06pa3oBaHus C IOIyIeHHEM CPeJHEro ofImero 00pa3oBaHMs MPOTOKOII
Ne 3 ot 21 wmrons 2015 r., perucTpalMoOHHBIA HOMep pemersum 377 ot 23 wmrons 2015 r.
OI'AY «D®HPO».

CTpyKTypa TporpaMMbl OTBedaeT TpeGoBaHMsM K paspaborke pabodeH yueOHOM
nporpammbl gucuuiiuabl CIIO B cOmepKUT: THTYIBHBIH JMCT C PEKBU3MTAMH, IEIH H
3a7a94 OCBOECHUS AMCIMIUIMHBI, MECTO JUCLHUILUIAHEI B CTPYKType MpOrpaMMbI IOATOTOBKH
CIIEMATIACTOB CpEJHEro 3BeHa, TpeOOBaHMs K pe3ynbTaTaM OCBOCHHSA COJCPIKaHHA
JUCIMIUINHEL, COACP)KaHHE M CTPYKTYpPY IMCIHMIUIMHEL, 0Opa3soBaTelbHEIC TEXHOIOTHH,
OLICHOYHBEIE CpENCTBA JUIsi [POMEXYTOYHOHM aTTECTallud, y4eOHO-METOIUYecKoe u
MaTepHaIbHO-TEXHUYECKoe obecedenre JUCIMIUIMHEL OCBOCHHME COJEPIKAHMA pabodei
IporpaMMel  00ECIeYHBacT  JOCTHKCHHE  CTY/IEHTAMH TpeOyeMBIX  JTUYHOCTHBIX,
MeTanpeaIMETHBIX U IIPEIMETHBIX Pe3yIbTaTOB.

B conepikaHie MUCIMIUIMHBI BKIIKOUEHBI BOIPOCHI, IIO3BOJIAIOIIME! 1) BOOPYXHTB
CTY/IEHTOB TE€OPETHYECKUMH 3HAHMAMH, MPAKTHYCCKHMMM YMEHHAMH, HAaBBIKAMU B obnacTH
MaTeMaTHK{ 2) COPMHPOBAHHOCTH NPEICTABICHME O MaTeMaTHKe KaK 9acTH MHPOBOH
KyJIbTYphI H MECTE MaTEMATHKH B COBPEMEHHOU L{HBHIIA3ALIMH, crioco6ax OommMcaHus SIBIEHUI
peaqbHOTO MMpa HA4 MaTeMaTHYecKOM S3bIKe; 3) BOCIIHTBIBATH moTpeOHOCTE B
caMo06Pa30BaHNH, OTBETCTBEHHOCT 3 IIPAKTHHYECKOE PElIeHHE TTPOOIeM.

ITporpamMma paccurTata Ha 156 4acoB ayIMTOPHBIX 3aHATHH, 0¥ 4acoB KOHCYJIbTalMH
4 () YaCOB CAMOCTOSTENHHOH paGoTHl CTYyIEHTOB IpH OYHOM Qopme oOyuenus. B HeH
oIpesieieHbl [PUMEpHbIE TEeMBI IIPAKTUYECKUX 3aHATHH, YKa3aHbl (bOpMBI  TEKYLIETO
KOHTpOJIsL. Y4eOHO-METO[HIeCKOe U MaTepHalbHO-TEXHHIECKOS o0ecrieyeHue AUCIMILTMHBI
[IpeAIioNaraeT MCIONb30BaHAE WHTEPaKTUBHBIX TEXHONOTHH — NpH HU3yHeHHWM Kypca.
[TporpamMma MOXeT OBITh HCITOTBE30BaHA B YIPEXKICHHUIX CIIO.
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