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1. MACIHIOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCIIATIIIMHBI

1.1. Ob6aacTh NpUMEeHEeHHUS TPOrPaAMMBbI

Pabouass mnporpamMma aucuuiuiiHel «Marematuka» — paspaboTaHa IS
CTYICHTOB CIIEHUATbHOCTH CpPEeTHEr0o NpoeCcCHOHATBLHOTO0 00pa3oBaHus (Haniee
CIIO) 21.02.08 [IlpuknagHast reoje3usi Ha OCHOBE Y4YEOHOM JUCHUILIMHBI
«Maremartukay, ABISIFOLIEICS 00A3aTENbHON YacThIO0 00II€00pa30BaTENBHOIO UKIIA
OCHOBHOM 0OpazoBaTenbHON mporpammbl B cooTBetcTBUM ¢  DPI'OC  mo
crienmanbHocTH 21.02.08 IIpukitannas reoaesus.

1.2. MecTO y4eOHOI TUCUMIIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH
CIENMATUCTOB CpeHero 3BeHa:

VyebOnas IUCIMUILINHA «MareMaTuka» M3y4aeTcs B IUKJIC
00111e00pa30BaTENbHBIX TUCIUIUINH, (POPMUPYEMBIX U3 00S3aTENBHBIX MPEAMETHBIX
obnacteit ®I'OC cpennero obuiero oOpazoBanus, s crenraibHocT 21.02.08
[Tpukmannas reoxesus. M3ydyenue mucruruiumabl [1J[.01 MartemaTnka HEOOXOAMMO
JUUIs1 OCBOeHU nocneayromen nucuumminiasl EH.01 Marematuxka.

1.3. lesan u 3a1a4u y4eOHOI JMCHUIIMHBI — TPEOOBAHUS K Pe3yJIbTATAM OCBOCHMS
AUCHUILIUHBI:

Hear aucnunauHbl: (GOpMUPOBAHUE TMPEACTABICHUM O MaTeMaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE HAYKH, CPEJICTBE MOJACIUPOBAHUS SABJICHUNA U MPOIECCOB, 00
UACIX U METOAAX MATEMATUKU.

3ajauM JTUCUUIJINHBI:

— OBJIQJICHUE MAaTeMATUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMUA B
MOBCEHEBHOM XKU3HU, JJI1 U3YUYEHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX AUCITUIUIMH Ha
0a30BOM YypOBHE W JUCHUIUIMH MPOPECCHOHAIBHOIO IMKIA;, I TOJTy4YeHUs
oOpazoBaHuss B o00macTsaXx, He TpeOyomuX YIUIyOJICHHOW MaTeMaTUYecKOn
MOJATOTOBKY;

— pa3BUTHE JIOTHYECKOTO MBIIIUICHHSI, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYECKOW KYJIBTYPhI, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
1151 Oy nynied mpodecCUOHAIBHOU NIeSITEIbHOCTH;

— BOCIIMTAHHWE CPEACTBAMU MATEMAaTHUKH KYyJIbTYPbl JTUYHOCTH, TTOHMUMAHUS
3HAYMMOCTH MaTE€MaTUKH JJii HAy4YHO-TEXHHYECKOTO MPOTpecca, OTHOIICHUS K
MaTeMaThKe, KaK K YacTh OOIIEYeIOBEYECKON KYyJIbTYpPhl 4Yepe3 3HAKOMCTBO C
HMCTOPUEN MAaTEMAaTHKU;

— pacHIMpeHHE W CUCTEMaTH3aIMsa OOIUX CBEIACHHHA O (QYyHKIUIX, U3YUCHHUEC
HOBBIX KJIACCOB DJIEMCHTAPHBIX (DYHKITUH;
— pacmMpeHue ¢ COBEPIICHCTBOBAHME MAaTEMAaTHYECKOTO  armapara,
c(hOpPMHPOBAHHOTO B OCHOBHOM IIKOJIE;
— O3HAKOMJICHHE C JdyieMeHTamMu Ju(QepeHIManbHOr0 HMCUYUCICHUS Kak
anmapaToM uccaeaoBaHus GYHKIIUN, PEIICHUs MPUKIIATHBIX 33/1a4;
5



— WU3yYEeHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHME YMEHUS
IIPUMEHSITH 3TU CBOMCTBA IS PEILICHUS IPAKTUYECKUX 3a]1a4;

— paclIupeHue U YriIyOJIeHHuE MPEACTaBICHUN O MaTEMaTHKE KaK JJIEMEHTE
YeJI0BEYECKON KYJIBTYPBI, O IPUMEHEHUU €€ B IIPAKTUKE;

— COBEPIICHCTBOBAHWE WHTEIUIEKTYaJIbHbIX W PEYEBBIX YMEHUH IyTEM
Pa3BUTHSA JOTMYECKOTO MBIIUIEHUS, 000TallleHe MaTeMaTHUYECKOI O S3bIKA.

1.4 TlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4UeHUs M0 TUCUUILIUHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIM )

OcBoenue  coaepkaHusi ~ y4eOHOHM  JTUCHHUILIMHBI  «MartemaTtuka»
o0ecreunBaeT JOCTUKEHUE 00YUYaIOIUMUCS CIENYIOIINX Pe3)ibmamaos.

JIUYHOCMHDbBIX .

— c(hopMuUpPOBaHHOCTH MPEACTABICHUH O MaTeMAaTHKE KaK YHHUBEPCAIbHOM
S3BIKE

— HayKH, CPEJICTBE MOJCIUPOBAHUS SIBJICHUH U MPOIIECCOB, UACSIX U METO/Iax
MaTEeMaTHKH;

— T[IOHMMaHW€ 3HAYUMOCTH MAaTEMAaTUKH [JIi  HAyYHO-TEXHUYECKOTO
nporpecca, CQOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4acTu
00IIIeYeIOBEYECKON KYJIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH PAa3BUTHUS MATEMATUKH,
DBOJIIOIIMEN MAaTEMAaTHYECKUX UIEH,

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
QITOPUTMUYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS Ha YPOBHE, HEOOXOIUMOM
U1 Oy ymier mpodecCuoHaIbHOM JISSITEBHOCTH, JIJIS TIPOIOJDKEHUST 00pa30BaHus U
caM0o0Opa30BaHMUS;

— OBJAJCHHE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOJAUMBIMU B
MOBCETHEBHOM KU3HU, IS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JTUCITUTIIMH TPOQPECCUOHAIBHOTO ITUKJIIA, JJIS MOJyYeHUs 00pa3oBaHMs B 00JIACTSX,
He TpeOyIoLUX YIIIyOJI€HHOW MaTeMaTHYeCKOW MOATOTOBKY;

— TOTOBHOCTh M  CIHOCOOHOCTH K  OOpa3oBaHMIO, B TOM  YHCIE
caM000pa30BaHUI0, HA TMPOTSHKEHUU BCEH JKU3HU; CO3HATEIHHOE OTHOIIECHHE K
HEMPEPLIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEITHOW NpodecCHoHaTbHOH U
OOIIIECTBEHHOH JIEATENHLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbBHOW TBOPUYECKOU U
OTBETCTBEHHOM JICSITEILHOCTH;

— TOTOBHOCTH K KOJIJICKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
00pa30BaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIE0BATEIbCKOM, TPOSKTHON
U IPYTHX BHUJAX JCITCIbHOCTH;

— OTHOUIIEHHE K TPOPECCUOHATBHOU NESITEIBHOCTH KaK BO3MOXHOCTH
y4acTHs B pElICHUH JINYHBIX, OOIIECTBEHHBIX, TrOCYJapCTBEHHBIX,
OOIIEeHAITMOHABHBIX MPOOIIEM;



MemanpeOMemelx:

— YMEHHE CAMOCTOSTEIbHO OIpPEACNATh LIETH JESTEIBHOCTH U COCTABIATH
IUTAHBI  JESTENIbHOCTH, CaMOCTOSITEIbHO  OCYUIECTBIIATH, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXKHBIE pECypChl IS
JOCTHKEHHS TIOCTABJICHHBIX LIEJIEH M pealn3alliy IJIaHOB JIEATEIbHOCTH; BBIOUPAThH
YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALIUAX;

— YMEHHE MPOAYKTHMBHO OOLIaThCS M B3aUMOJIEHCTBOBaTh B IpOIECCE
COBMECTHOH ACSITENbHOCTH, YIUTHIBATh MO3UIMH APYTUX YUYACTHUKOB JACSITEIbHOCTH,
s PekTUBHO pa3peniaTh KOHPIUKTHI;

— BJAJCHUE HAaBBIKAMU I[103HABATEIBHOW, Y4E€OHO-UCCIIEIOBATEILCKON U
NPOCKTHOU JESATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSATEIbHOMY IMOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]1ad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSATEIbHOW WH(OpPMAMOHHO-
NO3HABATEJIbHOM JESITEIbHOCTH, BKIIIOYas YMEHUE OPUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAX HWHPOpPMAIMH, KPUTUYECKH OICHWBATh W  HMHTEPIPETUPOBATH
uHGOPMAIINIO, TOTYYaEeMYI0 U3 Pa3IMIHBIX HCTOYHUKOB;

— BJAJICHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE $ICHO, JOTHYHO U TOYHO
U3JIaraTth CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA;

— BJAJE€HUE HaBbIKAMM I[IO3HABATEJbHOM pe(dIeKCUHM Kak OCO3HaHUs
COBEpIIAEMBIX JEWCTBHH M MBICIUTENBHBIX TIPOIECCOB, HX pPE3yJIbTaTOB U
OCHOBAHUH, TPaHMI] CBOETO 3HAHWS W HE3HAHUS, HOBBIX IMMO3HABATEIbHBIX 33134 U
CPEICTB AJIsl UX JOCTUKECHMUS;

— LENEeYCTPEMJICHHOCTh B noucKax M TMPUHATUU  PEIICHUH,
CO00pa3UTENbHOCTh W MHTYHIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH,
CHOCOOHOCThH BOCIIPUHUMATh KPAacOTy ¥ TapPMOHUIO MUPA;

npeoOMemHbIX:

— c(opMuUpPOBaHHOCTH TPEACTABICHUN O MaTEMaTHKE KaK YacTH MHPOBOH
KYJbTYphl U MECTE MAaTeMaTUKU B COBPEMEHHOU LIMBUJIU3AIMHU, CIIOCOOAX OMUCAHUS
SBJICHUH PEabHOTO MUpPA HA MAaTEMATUUYECKOM SI3bIKE;

— ¢c(OpMHUPOBAHHOCTh MPEJCTABICHUN O MaTEMaTHUYECKUX TOHATHUIX Kak
BAKHEUIINX MATEMAaTUYECKUX MOJIENAX, MO3BOJSAIONIMX OIUCHIBATh M H3y4aTh
pa3HbIe TMPOLECChl M SIBJICHUS, IMOHUMAHUE BO3MOXHOCTH AaKCHOMATHYECKOIO
MOCTPOCHUSI MAaTEMaTHYECKUX TCOPUH,

— BJIQJICHUE METOJAaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE UX
IIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIE PACCYXKIAECHUS B XOA€ PELICHUS 3a/1a4;

— BIIQJICHUE CTAaHJAPTHBIMM TPUEMAMH PELICHUS PAIMOHAIBHBIX U
UppalmoHaIbHbIX, MOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH U
HEPABEHCTB, UX CUCTEM;



— HCIOJb30BAaHWE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
MOMCKA ITyTH PELIEHUS U WUIIOCTPALUK PELICHUS] YPAaBHEHUH U HEPABEHCTB;

— Cc(QOPMHUPOBAHHOCTb  MPEACTABIEHUH 00  OCHOBHBIX  MOHSTHSX
MaTEMaTUYECKOr0 aHaJM3a M UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BATh
noBesieHue (PyHKIUH, UCTI0JIb30BAaHUE TIOTYUEHHBIX 3HAHUH JJI1 ONMCAHMs U aHAJIn3a
peanbHbBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHATHSMH O IUIOCKHX M IPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTYpPax, UX OCHOBHBIX CBOWCTBAX;

— chOpMHUPOBAHHOCTh YMEHHS pacro3HaBaTh I€OMETpUYecKHe (Urypsl Ha
YepTekax, MOJEISAX U B pEaIbHOM MHPE;

— TPUMEHEHHE M3YYCHHBIX CBOMCTB reOMETpUYecKuX Quryp u Gopmymn as
pelIeHus TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACP/KAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTABICHUN O MpOLEeccax U SIBICHUSX, UMEIOUINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHpE,
OCHOBHBIX IMOHATHAX JIEMEHTAPHON TEOPUN BEPOSITHOCTEH;

— YMEHUH HaxOJIUTh W OLICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITHH B
IIPOCTEUIINX IMPAKTHYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTUKU CIIyYaWHBIX
BEJINYMH;

— BJIAJICHUE HaBBIKAMH HUCIIOJIB30BAHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpamMm
IIPU PELICHUY 3a/1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

By yueOHoi padoThl

KoaudecTBO 4acoB

MaxkcumasbHasi yueOHasi Harpy3kKa (Bcero) 234
Oos3aTesqbHas ayAuTOpHAas yuyeOHas 234
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHSITHsL JIEKLHOHHOIO TUIIA 78
MIPAKTUYECKHE 3aHATUS 156

CamocrosiTeibHass padora oOy4daromierocs
(Bcero)

IIpomexyTounas arrectauus B popme:

1 cemectp -— sK3amMeH
2 ceMecTp — PK3aMeH

N Bcero CemecTtpbl
Bunx yuebHOI paboThl HACOR 1 5
YuyeOHast Harpy3ka (Bcero) 234 96 138
AyIMTOpHBIE 3aHATHSI (BCEro) 234 96 138
B ToM uncne:
3aHSTHUS JEKIIMOHHOTO THUIIA 78 32 46
MIPaKTHYECKUE 3aHATHUS (TPAKTHKYMBI) 156 64 92

J'Ia60paT0pHI>Ie 3aHATUA

CamocrosiTesibHas padora (Bcero)

[TpomexxyTouHas aTTectanus (dK3amMeH/3aueT/aud.3a4ueT)

- OK3aMCH OK3aMCH

OO6m1ast TpyJI0EMKOCTh

234 96 138




2.2 CTpyKTypa AUCHUIIHHBI:

KoauuecTBo AYAUMTOPHBIX YaC0B
Teopertu-
HaumeHnoBanue pa3zaenon B Ipakrnyec-
cero JecKoe
KHue 3aHATUusA
o0yueHue
1 2 3 4
Brenenue 2 2 -
Anrebpa 36 12 24
YpaBHEHUs 1 HEPABEHCTBA 34 10 24
OCHOBBI TPUTOHOMETPUHU 32 10 22
OYHKIINH, UX CBONCTBA U rpaduKu 18 8 10
Hayana maTemaruueckoro aHainsa 32 12 20
Kombunaropuka, cTaTMCTUKa W TEOpPHUS 24 6 18
BEPOSITHOCTEHN
['eomerpus 58 20 38
Bcero no nucruninze 234 78 156
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2.3. TemaTnuyeckuii NJIaH U cojiepKaHue YUeOHOM TN CHUTLTNHBI

HamMenoBanue payiesion u Tem Coaepsxanue yueOHOro MaTepuaJia, JadopaTopHble padoThl H MPAKTHYECKHE 3aHITHSA, O0vem | YpoBeHb
CaMOCTOSITeIbHAS pa60oTa 00y4aAIOIUXCSA 4acoB | OCBOEHHUS
1 2 3 4
BBenenue Coaeprxanue yuedOHOro MaTepuasia
MaremMaTuka B HayKe, TEXHHKE, SKOHOMUKE, UHPOPMALMOHHBIX TEXHOJOTUAX U MPAKTHIECKOM 2 1
nesitensHOCTH. Llenn u 3amaun n3ydeHnss MaTeMaTHKy pu ocBoeHnn mpodeccuit CI10 u
cnenuansHocTeil CI10
Pazjnen 1. Aaredpa 36
Tema 1.1. PazButre noHsATHS O Conep:xanue y4eOHOro MaTepuaJia 2 1
quciie Ilenble ¥ panMoHaabHbIE YKcia. JleHcTBUTEIbHbIE YUCIIA.
Conep:xanue y4eOHOro MaTepuaJia 5 1
[TpubnmxeHHbIE BHIUNCICHHUS.
IIpakTHYecKkue 3aHATHA:
ApudmeTrnyeckue ASHCTBHS HaJl YUCIIAMH, HAXOXKICHHE PUOIIKEHHBIX 3HAUCHUH BETUUUH U 2 2
MOTPeIIHOCTEN BRIYUCIEHHUH (aOCONIOTHON M OTHOCUTEIHHOM), CPABHEHHE YHCIIOBBIX BBIpAKEHHUN
IIpakTHYecKue 3aHATHA:
Apudmernyeckue ASHCTBHS HaJl YUCIIaMH, HAXOXKIEHHE IPUOIIKEHHbBIX 3HAUCHUH BEJTMYUH U 2 2
MOTPEIIHOCTEH BhIUMCIIEHUH (a0COIIOTHON ¥ OTHOCUTEIBHO ), CPAaBHEHUE YMCIIOBBIX BBIPAKECHUI
Conep:xxanue y4eOHOro MaTepuasia 5 1
KommiekcHple uncna.
Tema 1.2. KopHu, cTenenun u Conep:xanue y4eOHOro MaTepuaJia
JorapugmbI Kopuu u crenenn. Kopau HaTypanbHON CTENEHU U3 YHCIIA M MX CBOMCTBA. 2 1
[IpakTHyeckue 3aHATHS:
Brruncnenne u  cpaBHeHME KoOpHeill. DBrlmonmHeHMe pacueToB ¢ pagukanaMmu. PemieHue 2 2
HPPALMOHAIBHBIX YPABHEHHM.
Conep:xanue y4eOHOro MaTepuaJia
Cremenn ¢ palMOHATBLHBIMH TIOKa3aTesIMU, HX CcBoicTBa. CTemeHW C ACHCTBUTEIBHBIMU 2 1

nokasareisiMu. CBOICTBA CTEIEHH C JEHMCTBUTEIBLHBIM I1I0KA3aTEIEM
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IIpakTHyeckue 3aHATHUSA:

CpaBuenue cteneHeil. [I[peoOpa3zoBanue BEIpaKEHUM, COAEPKAIINX CTCTICHH 2
IIpakTH4Yeckue 3aHATHSA:
Pewienre nokaszarenpHbIX ypaBHEHHN. PelieHne npuKiIaaHbIX 3a1a4 2
Coaeprxanue yuedOHOro MaTepuasia
Jlorapudm. Jlorapudm gnciaa. OcHOBHOE JIorapuMIIECKOe TOKISCTBO. [lecaTnanbie u 2
HaTypajibHbie Jorapudm. [IpaBuna aericteuii ¢ norapudmamu. [lepexon K HOBOMY OCHOBAHHUIO
[pakTyeckune 3aHATHS:
Haxoxnenune 3nadenunit morapudma mo mpon3BoIFHOMY OCHOBaHUIO. [lepexom oT 0THOTO OCHOBaHUS 2
K JIPYTOMY.
I[IpakTnyeckne 3aHATHS: 9
BrrurcieHne U cpaBHeHUE Jjorapudma
IIpakTHyeckue 3aHATHS:
JlorapudmupoBaHre 1 MOTEHIMPOBAaHUE BBIPAKECHUH. 2
Pemenue gorapudMuyeckux ypaBHeHUH
[pakTnyeckune 3aHATH: 9
Pemenwne norapudMuveckux ypaBHEeHHN
Conep:xxanue y4ueOHOro MaTepuasia
[Ipeo6pazoBanue anrebpanieckux BelpaxkeHui. [Ipeodpa3oBanue parioHaNbHbBIX, HPPALMOHATBHBIX 2
CTETICHHBIX, TI0KA3aTeIbHBIX U JIOTAPUPMUIECKUX BHIPAKEHUI
IIpakTnyeckne 3aHATHS: 2
[TpubnvkeHHbIe BEIYUCIICHHS M PEIlICHHS PUKIIATHBIX 3314
KonTtpoannas padora Ne 1: «KopHu, cTeneHu u Jorapupmo»
2
Pa3znen 2. YpaBHeHus u 34
HepaBeHCTBA
Tema 2.1. YpaBHeHus u cucteMbl | Coaep:kaHue yueOHOro MaTepuasia
yPaBHEHHH YpaBHEHUA U CUCTEMBI YpaBHEHUH. PalloHalIbHbIE, HpPaIllMOHATIbHBIE, TOKA3aTEIbHbIE U 5

TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBL.
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Conep:xanue yueOHOro MaTepuaJia
YpaBHEHUS U CUCTEMBI ypaBHEHUI. PaliioHanbHble, HppallMOHAIbHbIE, TOKA3ATEIbHbIE U
TPUTOHOMETPHUYICCKUE YPAaBHCHHUA Y CUCTEMBI.

Conep:xanue y4eOHOro MaTepuaJia
YpaBHEHUS U CUCTEMBI ypaBHEHUI. PaliioHanpHble, HppallMOHaIbHbIE, TOKA3aTEIbHbIE U
TPUTOHOMETPHUYCCKUC YPABHCHUSA U CUCTCMBIL.

Conep:xanue y4eOHOro MaTepuaJia
OCHOBHBIC TPUEMBI UX pelieHus (pa3ioKeHue Ha MHOXKUTEIH, BBEICHIE HOBBIX HEU3BECTHBIX,
MOJICTaHOBKA, TpaduyecKuil MeTO)

Conep:xanue y4eOHOro MaTepuaJia
OcHOBHBIE MMPUCMBbI UX PCHICHUA (pa3J]O)KeHI/IC Ha MHOXXUTCIIN, BBEACHHC HOBBIX HCU3BCCTHBIX,
MTOJICTAaHOBKA, TpayMIeCcKHii METO)

Conep:xanue y4eOHOro MaTepuaJia
PaBHOCHIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTHYeckue 3aHATHS:
Kophu ypaBHennii. PaBHocuibHOCTS yYpaBHeHHH. [Ipeobpa3zoBanue ypaBHeHUIH

IIpakTHyeckue 3aHATHS:
OCHOBHBIE IPHEMBI PELICHUS] YPaBHEHUM

IIpakTHYecKue 3aHATHA:
Peienue cuctem ypaBHEeHU

[IpakTHyeckue 3aHATHS:
Peienue cuctem ypaBHEeHUM

Tema 2.2. HepaBeHnctBa

Conep:xanue y4eOHOro MaTepuaJia

PanmonaneHble, MppalOHATIBHBIE, TOKA3aTENbHBIE U TPUTOHOMETPHUUECKHUE HEPABEHCTBA.
OcCHOBHBIE IPHEMBI UX PEHICHHUS

Conep:xanue y4eOHOro MaTepuaJia
PaIII/IOHaJIBHI)Ie, HUppanuvoHaJIbHBIC, II0Ka3aTCJIbHbIC u TPUTOHOMETPUUCCKUEC HEpaBCHCTBA.
OcCHOBHEBIE MMPpUCMBbI UX PCHICHU

Conep:xanue y4eOHOro MaTepuaJia
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PaLII/IOHaJ'ILHLIC, HppalMOHAJIBHBIC, IIOKA3aTCJIbHBIE W  TPUIOHOMCTPHUYCCKUE  HCPABCHCTBA.

OcHOBHEBIE MMPUCMBbI UX PCHICHUA

Conep:xanue y4eOHOro MaTepuaJia

PanmonaneHble, MppalOHATIbHBIE, TOKA3aTENbHbBIE U TPUTOHOMETPHUUECKHE HEPABEHCTBA. 2
OcHOBHBIE IPUEMBI UX PEIICHHSI
IIpakTHyeckue 3aHATHUSA:
Hcnons3oBanue cBONCTB 1 rpadMKoB (GYHKIHHA IS PELIeHHs YpaBHEHUH 1 HEPABEHCTB 2
IIpakTHYecKkue 3aHATHA: 2
Hcnonp3oBanne CBOMCTB M rpaduKoB (PYHKITHH IS pelieHUs] YpaBHCHUA H HEPaBEHCTB
KonrpoabHast pabdora Ne 2: «YpaBHeHUsS] U HEPABEHCTBA)
2
Pa3nen 3. OcHoBBI 3
TPUTOHOMETPHH
Tema 3.1. OcHOBHBIE TOHATHS Conep:xanue y4eOHOro MaTepuaJia 2
Panuannas Mepa yria. BpamarensHoe nemkeHne. CHHyC, KOCHHYC, TAHT€HC M KOTAHT€HC YuCIIa
IIpakTHyeckue 3aHATHS:
PannaHHBI METOJ U3MEPEHUS YIJIOB BPALIEHUS U CBSI3b C I'PalyCHOW Mepon 2
Tema 3.2 OcHOBHBIE Conep:xanue y4eOHOro MaTepuasia 2
TPUTOHOMETPHYECKHE TOKICCTBA | DOpMYIIBI IPUBEICHHS
Copaepxanune yueOHOro MaTepuaJia )
@opMmyibl crnoxenust. Dopmyiisl yasoeHus. @opMyIibl TOJIOBUHHOTO yria
IIpakTHYecKue 3aHATHA:
OCHOBHBIE TPHTOHOMETPUUECKUE TOKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus 2
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMI B IPOM3BEACHHUE, IPEe0Opa30BaHNe IPON3BEACHUS
TPUTOHOMETPUYECKUX (QYHKLUI B CYMMY
IIpakTHYecKue 3aHATHA:
OCHOBHBIE TPUTOHOMETPUIECKHE TOXKAECTBA, GOPMYJIBI CIIOKEHUS, yaABoeHus, [I[peoOpa3oBanus 2
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMK B IPOM3BEACHUE, IPEOOpa30BaHUE IPON3BEACHUS
TPUTOHOMETPUYECKUX DYHKIIUI B CYMMY
Tema 3.3 IIpeoOpa3oBanus Copepxanne yueOHOr0 MaTepHaJia
MPOCTEHIINX [IpeoOpa3oBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKLIUH B IPOU3BEIECHHIE U IPOU3BEACHUE B CYMMY 2

TPUTOHOMETPHUUCCKUX BLIpa)KCHHfI
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Coaeprxanue yuedOHOro MaTepuajia

BrlpakeHue TpUroHoMeTpruyecKiX QyHKIMH Yepe3 TaHreHC MOJOBUHHOTO apryMeHTa 2
IIpakTH4yeckue 3aHATHUSA:
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKIECTBA, POPMYIIBI CIIOKEHHS, yABoeHH, [IpeoOpazoBanus 2
CYMMBI TPUTOHOMETpHYECKUX (QYHKIMK B MPOU3BEACHHUE, Pe0oOpa30BaHNe MPON3BEACHUS
TPUTOHOMETPUYECKUX (QYHKLUI B CYMMY
IIpakTHyeckue 3aHATHUSA:
OCHOBHBIE TPHTOHOMETPUUECKUE TOXKIECTBA, OPMYIIBI CIIOKEHHS, YABOeHHS, [IpeoOpazoBanus 2
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B IPOM3BEACHHUE, IPEe0Opa30BaHNE IPON3BEACHUS
TPUTOHOMETPUYECKUX (DYHKLUI B CYMMY
Tema 3.4. TpuronomeTpudeckue Conep:xanue yyeOHOro MaTepuaJia 2
YPaBHCHUS 1 HCPABCHCTBA O6patHbie TpUrOHOMETpUYeCKHEe PYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHTeHC
IIpakTHyecKkue 3aHATHS: 2
OOpatHbIe TPUTOHOMETPUYECKHE PYHKIMH: aQPKCUHYC, ADKKOCHHYC, APKTAHT €HC
Conep:xanue y4eOHOro MaTepuaJia 5
[Ipocreiiline TPUrOHOMETPUUECKUE YPABHEHHUS
Conep:xanue y4eOHOro MaTepuaJia 5
[Ipocreiiie TPUrOHOMETPUUYECKHUE HEPABEHCTBA
IIpakTHYecKue 3aHATHA: 2
[IpocTeiiye TpPUrOHOMETPHUUYECKHE YPABHEHHS U HEPABEHCTBA
KonTtposbHas padora Ne 3: «OCHOBBI TPUTOHOMETPHI 2
Pazpnen 4. ®ynkuum, ux 18
CBONCTBA M rpauKH
Tema 4.1 Oynkiun. CoiicTBa Conep:xanue y4eOHOro MaTepuaJia
¢ynxumii. O6patHbie GyHKUHH Oynknuu. OOnacTe ONpeNeNeHruss W MHOXKECTBO 3HAYeHWH; rpaduk (QyHKIWH, MOCTPOCHHUE 2
rpadukoB GYHKUIWH, 33JaHHBIX Pa3JIMUHBIMU CIIOCO0AMH
IIpakTHYecKkue 3aHATHA:
[Ipumeps! 3aBUCHMOCTEN MEXy IEPEMEHHBIMHU B PEANBHBIX MPOLECCAX U3 CMEXKHBIX TUCLIUIUINH. 2
Omnpenenenue pynkuuid. [loctpoenue u ureHne rpaguKkoB QyHKIUHA
Conep:xanue y4eOHOro MaTepuaJia 9

CpoiictBa pyHKIIMH. MOHOTOHHOCTbD, Y€THOCTD, HEUETHOCTh, OTPAHHYECHHOCTD, IEPHOAMYHOCTb.
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[TpoMexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIBIIICE U HAMMCHBIIIEE 3HAUCHUS, TOUKH IKCTPEMyMa.
I'paduueckas naTepnperaiws. [IpumMepsl GYHKIIMOHATLHBIX 3aBUCUMOCTEH B PEaibHBIX MPOIIECCax
U SBICHUAX. ApudmeTndeckue onepanu Ha GyHKIuaMu. CnoxHast QyHKINS (KOMITO3UITHS).
[TonsiTve 0 HENPEPBIBHOCTH (YYHKITUU

IIpakTHyeckue 3aHATHUSA:
UccnenoBanne Qynkuuu. CBOHCTBA TMHEHHOH, KBaApaTUYHOH, KyCOUHO-THMHEHHON U ApOoOHO-

nuHeHo! QyHkuny. HenpepriBHBIE U iepuoandeckue ¢yHknnn. CBOMCTBa U TpadKy CHHYCA, 2
KOCHHYCa, TAHT€HCA U KOTAaHTeHCa
Conep:xanue y4eOHOro MaTepuaJia
Obpatnpie ¢yskmum. OOmacTs ompeneneHds W oOnacTe HaueHWH oOpartHOM QyHkumu. I'padux 2
o0paTHOH pyHKIMH
I[pakTnyeckune 3aHATH: 2
O6patnbie pyHKIMH U BX rpaduku. OOpaTHBIE TPUTOHOMETpHUYECKHE (HYHKIIUH
Tema 4.2. CTeneHHbIE, Conep:xanue y4eOHOro MaTepuaJia
TIOKa3aTeNbHBIC, Onpenenenne ¢GyHKIMA, uX cBoiicTBa M rpaduku. lIpeoOpasosanus rpaduxos. IlapamrensHbrIit
norapupMuYECKUe 1 MEPEHOC, CHUMMETPUS OTHOCUTEIBHO OCEH KOOpAMHAT W CHUMMETPUS OTHOCUTEIBHO Hayaia 2
TPUTOHOMETPHYCCKHE QYHKIIHH. KOOPAMHAT, CUMMETPHUSL OTHOCHUTEIBHO MPSIMOM Y = X, pacTsDKEHHE W C)KaThe BIOIb OCed
OO0patHbIe TPUTOHOMETPHUYECKHE KOOpIMHAT
dyHKIHHI [IpakTHyeckue 3aHATHS: 2
[IpeobpasoBanue rpaduka QyHKIIUY.
Kontpoasnas pa6ora Ne 4: «®yHKIINH, MX CBOHCTBA U rpapuKm» )
Pa3nea 5. Havana 30
MaTEeMaTHYeCcKOro aHAJIN3a
Tema 5.1. IlocnenoBateabHOCTH. Copaepxanne yueOHOro MaTepHuasia
[MocnenoBarensHOCTH. CIOCOOBI 33J]aHUsI M CBOMCTBA YHCIIOBBIX IocieoBatenibHocTel. [loHaTHE O 2
npenene  mocnenoBatenbHOCTH.  CylIecTBOBaHHME — Mpelesia  MOHOTOHHOM — OrpaHHMYeHHOH
MOCJIe/IOBATEILHOCTH
Conep:xanue y4eOHOro MaTepuaJia
CyMMupoBaHHe MocieoBaTeIbHOCTeH. beckoHeuHOo yObIBaroIas TeoMeTpruiecKas IporpeccHst 1 ee 2

CyMMa.
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IIpakTH4Yeckue 3aHATHSA:
UwcnoBast mocneoBaTeNbHOCTD, CIOCOOBI €€ 3aaHwsI, BEIYUCICHHUS YWICHOB MTOCIEI0BATEIEHOCTH.
IIpenen mocnenoBaTeIbHOCTH

IIpakTH4Yeckue 3aHATHSA:
[Ipenen nocnenoBarenbHOCTH. beckoHedHO yObIBaroIast reoMeTpHUecKas IPOrpeccHs

Tema 5.2. [IponsBognas

Conep:xanue yueOHOro MaTepuaJia

[IpousBognas. Ilonstre o mpousBoAHONW (YHKIMH, €€ TEOMETPUYECKUH M (U3UUECKUIl CMBICI.
VYpaBHeHHe KacaTenbHOW K rpaduky (yHkuuu. [Ipon3BomHBIE CyMMBI, pa3HOCTH, MPOU3BEICHHUS,
gacTHOrO. [Ipon3BoIHBIC OCHOBHBIX AJIEMEHTapHBIX (DYHKIUI

IIpakTHyeckue 3aHATHS:
[Ipasuna u Gopmynsl nuddepeHrpoBanys, TabIHIIa TPOU3BOTHBIX IIEMEHTAPHBIX (PYHKIIHH

IIpakTH4Yeckue 3aHATHS:
IIpousBoaHas: MEXaHUYECKUNA U T€OMETPUUECKHUM CMBICI IIPOU3BOJIHOM. YpaBHEHUE KAacaTEIbHON B

0011eM BUIE

Conep:xanue y4eOHOro MaTepuaJia
[IpuMeHeHre epBOM MPOM3BOIHON K HCCICTOBAHMIO PYHKITHH M IIOCTPOCHUIO TPa(UKOB.

Copaepxanune yueOHOro MaTepHuajia
[IpousBoanbie 0OpaTHON GYHKIUH U KOMIO3ULMH (PyHKINN

[IpakTHyeckue 3aHATHS:
HUccnenoBanre QyHKIMH ¢ TOMOIIBIO TPOU3BOAHON. HaxoxieHre HanOoIbIIero, HAMMEHBIIETO
3HAYEHUS M IKCTPEMaJIbHBIX 3HAYCHUH QyHKIMN

Conep:xxanue y4eOHOro MaTepuasia

[Ipumeps! UCONIB30BaHUS TPOU3BOJHON 11 HAXOXKACHUS HAUITYUYLIEro PEIEHUs B TPUKIAAHBIX
3ajayax. Bropas nmpousBojiHas, ee reoMeTpuuecKuil u pusrueckuii cMbIci. HaxoxieHre ckopocTu
JUIS TIpoliecca, 3aJaHHOTO GOpMyJIIoN U rpaduKoM

Tema 5.3. IlepooOpazHas u
HHTeTpa

Conep:xxanue y4eOHOro MaTepuasia

[lepBoobpaznas u unHTErpan. llpruMeHeHne onpeneseHHOT0 WHTEeTpasia ISl HaXO0XKISHUS IIIOMIaIN
KpuBoJIMHEHHON Tpaneryn. Popmyrna Hetorona—Jleiibnuria

IIpakTHYecKkue 3aHATHA:
Wnterpan u neppoodpasnas. Teopema Hetorona-Jleitonuna. [IpuMeHenne naTerpana K

BBIYHCJICHUIO (1)I/IBI/IIICCKI/IX BCJIIMYHMH 1 HJ'IOI].IaI[CfI

17




IIpakTH4Yeckue 3aHATHSA:

WnTterpan u nepBoodpasnas. Teopema Hetorona-Jleitonnna. [Ipumenenre uaTerpaia K 2
BBIYUCIICHHUIO (PU3NUECKUX BEIMYMH H TUIOIIAACH
Coaeprxanue yuedOHOro MaTepuajia 5
[IpuMepsl IpUMEHEHUS MHTErpajia B GU3UKE U T€OMETPUHI
Koutpoannasi padora Ne 5: «kHauyajia MaTeMaTH4eCKOr0 aHAJIN3a»
2
Pa3nen 6. Komonnatopuka,
CTATHCTHKA U Teopusi 24
BEePOATHOCTE
Tema 6.1 DnemMeHTHI Copaeprxanue yuedOHOro MaTepHuasia
KOMOMHATOPHKH OcHOBHbIC TOHATHS KOMOMHATOPHMKH. 3aJaud Ha IOJCYET 4YHCIa pPa3MEIlEHHH, MEPecTaHOBOK, 2
COYETaHuM
IIpakTHYecKkue 3aHATHA:
Uctopust pa3BuTHsI KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKU M UX POJIb B Pa3IHYHBIX 2
cdepax 4eIoBeUECKON )KU3HEACATENILHOCTH. [IpaBuiia KOMOMHATOPHUKH
Copaepxanune yueOHOro MaTepHuaJia
Penrenue 3anau Ha nepeGop BapHaHTOB 2
[IpakTHyeckue 3aHATHS: 2
Perrenne koMOMHATOPHBIX 3aa4. Pa3sMenieHust, coueTaHus U MEPECTAHOBKU
Copaepxanne yueOHOro MaTepHuaJia 5
Popmyna 6unoma Hetotona. CBoiicTBa OMHOMHHAIBHBIX KO3 uureHToB. Tpeyronsauk [lackans
IIpakTHYecKue 3aHATHA: 9
bunoma Herorona. TpeyronbHuk Ilackains. [lpuknaansie 3agaumn
Tema 6.2. Di1eMeHTHI TEOPUU Coaepxanue yueOHOr0o MaTepHuasia
BEPOATHOCTEH CoObiTHE, BEpOSTHOCTH COOBITHS, CIIOKEHHE W YMHOXKEHWe BeposTHocTed. [lonsitme o 2
HE3aBHCHMOCTH COOBITHH
IIpakTHYecKkue 3aHATHA:
Krnaccuueckoe onpenenenue BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME
BEPOSITHOCTEW. BbIunClIeHE BEPOSITHOCTEN 2
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Coaeprxanue yuedOHOro MaTepuajia
HuckpeTHas ciy4aiiHas BEIMUYMHA, 3aKOH €€ PACTIPEICIICHHUS.
UncioBele XapaKTePUCTHKU AUCKPETHON CIydaiiHOM BeTWIMHBL. [ToHSATHE 0 3aKOHE OOJIBITHX YUCEI

Tema 6.3. DineMeHTHI
MaTeMaTHYECKON CTATUCTUKU

Coaeprxanue yuedOHOro MaTepuasia

[IpencraBnenne aHHBIX (TAOJIUIIBI, AUATPAMMBI, TPApUKH), TCHEpaAJIbHAS COBOKYITHOCTh, BEIOOpKA,
cpenHee apupMeTHIeckoe, Meauana. [loHsTre 0 3a7a9ax MaTeMaTHIECKOW CTaTUCTUKH. Permenne
3a/1a4y C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB

[IpakTHYeckue 3aHATHS:
[Tpukmanasie 3agaun. [IpeacraBierne YuCIOBBIX JAHHBIX

KonTtpoannas padora Ne 6: «KomOnHaTOpUKA, CTATHCTHKA U TEOPUSI BEPOATHOCTEH»

Paznea 7. I'eomeTpusi

58

Tema 7.1 KoopuHaThl 1 BEKTOPHI

Conep:xanue y4eOHOro MaTepuaJia

[IpsimoyronbHas (ekapToBa) cucTeMa KOOpAWMHAT B MpocTpaHCTBe. PopMysia pacCTOSHUS MEXIY
JBYMS TOUKaMu. Y paBHEHHS cepsl, INIOCKOCTU U MPIMOH

IIpakTHyeckue 3aHATHS:
JexapToBa cucTeMa KOOPIMHAT B IPOCTPAHCTBE. YPaBHEHHUE OKPYKHOCTH, c(epbl, MIOCKOCTH.

PaccrosiHne Mexny Toukamu

Conep:xxanue y4ueOHOro MaTepuaJia
BexTopsl. Monynp BekTopa. PaBeHcTBO BekTOpoB. Cll0)K€HHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
yncio. Pa3nmokeHue BEKTOpa MO HAMPABIEHUAM. YTOJI MEXAY IBYMs BEKTOPaMH.

[IpakTHyeckue 3aHATHS:
Bexropsl. [elicTBUs ¢ BEKTOpamu.

Conep:xanue y4eOHOro MaTepuasia
[poekuus BekTopa Ha ock. KoopauHatel BekTopa. CKasipHOE MPOU3BEACHUE BEKTOPOB.
Wcnonp3oBaHue KOOpAWHAT X BEKTOPOB IPU PCHICHUN MATCMATHYCCKUX U MPUKIIAJAHBIX 3a1a4

IIpakTHYecKkue 3aHATHA:
JlexapToBa cuctemMa KOOpJAUHAT B IPOCTPAHCTBE.
JeiicTBuA ¢ BEKTOpaMu, 3aJaHHBIMU KoopaAnHaTaMH. CKasipHOE MMPOU3BEICHUE BEKTOPOB

IIpakTHYecKne 3aHATHS:
BekropHoe ypaBHEHHE PAMON 1 TUIOCKOCTH. MCIob30BaHHEe BEKTOPOB MPH JI0KA3aTEIbCTBE
TEOPEM CTePEOMETPUH
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Tema 7.2. IIpsiMble U TIIOCKOCTH B
IIPOCTPAHCTBE

Coaeprxanue yuedOHOro MaTepuajia

Bsanmuoe pacnonokeHre IByX NPsSMBIX B IpocTpaHcTBe. [lapanienbHOCTh MPSIMOH U IMIIOCKOCTH.
ITapanneabHOCTh MIOCKOCTEN

IIpakTH4Yeckue 3aHATHSA:
IIpu3Haky B3aMMHOTO PACIOJIOKEHUS MPSIMBIX. YTOI MEXKIy NpAMBIMH. B3auMHOE pacnonokeHne

MMpAMBIX U IIJIOCKO cTeit

Coaeprxanue yuedOHOro MaTepuajia

IlepneHAUKYJISIPHOCTD IPSMOM U TUIOCKOCTH. IleprieHauKysap U HaKJIOHHas. YTOJI MEXAy PSMOM U
IJIOCKOCTBIO. JIBYIpaHHBIN yroil. YTOI MEKIY IIIOCKOCTIMU. [lepneHuKyIsIpHOCTb ABYX
IJIOCKOCTEH

IIpakTHyeckue 3aHATHS:
[lepnienauKkynsip W HAKIOHHAs K IUIOCKOCTH. YTOJN MEXIy NPsMOH M IJIOCKOCTHIO. Teopemsl o

B3aMMHOM PacCIIOJIOKEHUH NPSMOH M IUIOCKOCTH. Teopema o Tpex nepneHauKyspax

IIpakTHyeckue 3aHATHS:
IIpu3HaKu ¥ CBOWCTBA NAPAJUIEIbHBIX U NEPIEHIUKYISIPHBIX IINIOCKOCTEH

Coaep:xanue y4eOHOro MaTepuaJia

I'eomerpuyeckne npeodbpa3zoBaHus IPOCTPAHCTBA: MAPAJUIEIBHBINA IEPEHOC, CHMMETPHS
OTHOCHUTEJIbHO IJIOCKOCTH

HpaKanecRne 3aHATUA:
Paccrostaue ot Touku 0 INIOCKOCTH, OT HpHMOﬁ A0 INIOCKOCTH, pACCTOSHNUEC MCKAY IIIOCKOCTSAMU,

MEX]y CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEXK]Ty TPOM3BOIBHBIMU (QUTYpPaMHU B POCTPAHCTBE

Copaepxanune yueOHOro MaTepHuaJia
[MapannensHoe  mpoekTupoBanue. llmomane  oproroHansHOW — mpoekuuu.  M300paxkenue
MPOCTPAHCTBEHHBIX QUTYD

IIpakTHYecKue 3aHATHA:
[TapannensHOE MPOEKTHPOBAHUE M €0 CBOMcTBAa. Teopema O IUIOMAIU OPTOTOHAIBHOM NMPOEKIIHU
MHOTOYTOJIbHHKA. B3aMHOE pacnosiokeHue MpOoCTPaHCTBEHHBIX (Guryp

Tema 7.3. MHOTrOTpaHHUKH

Conep:xanue y4eOHOro MaTepuaJia

Bepmunbl, pebpa, rpann MHOrorpaHHuka. Pa3sepTka. MHororpanHsle yrisl. Beimykible
MHOrorpaHuku. Teopema Diinepa
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Coaeprxanue yuedOHOro MaTepuajia

[Mpusma. [Ipsamas u HaknonHas npusMa. [IpaBunbras npusma. [lapamnenenumnesn. Kyo.

[upamuga. [lpaBunbHas mmpamuma. YcedeHHass mupamuga. lTetpasap. CuMmmerpunm B KyoOe, B
napaJuleNienuIesie, B mpusMe u nmupamuze. CedeHns Kyoa, MPU3MBbl U THPAMHU/TBI

IIpakTH4Yeckue 3aHATHSA:

Paznuunble BUIBI MHOTOTPaHHUKOB. X n300paskeHus.

CeueHus U pa3BepTKU MHOTOI'PaHHUKOB. Bunpl cummeTpuid B mpoctpaHcTBe. CUMMETpUS TEI
Bpali€Husd 1 MHOTOI'PaHHUKOB

Conep:xanue y4eOHOro MaTepuaJia
[peacraBieHne 0 MPaBUIBHBIX MHOTOTPaHHHUKAX (TETPadAp, KyO, OKTadIp, IOACKAdIP U HKOCAdP).

IIpakTH4Yeckue 3aHATHS
[Inomany NoBepXHOCTH MHOTOTPAaHHUKOB

IIpakTHyeckue 3aHATHS:
[Inomans NOBEPXHOCTH

Tema 7.4. Tena v NOBEPXHOCTH
BpaIICHHS

Copaepxanune yueOHOro MaTepHuaJia

Hunmuaap u konyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasl IOBEPXHOCTH, 00pa3yromasi,
pa3BepTka. OceBble CEUEHUS U CEUSHMUs, 1apaJlIe/IbHbIe OCHOBAHHIO

IIpakTHYeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB.

Conep:xxanue y4eOHOro MaTepuasia
[ap u chepa, ux ceuenus. KacarenbHas mIockocTh K chepe

IIpakTHyeckue 3aHATHS:
Ceuenus 1 pa3BepTKU MHOTOTPaHHUKOB.

Tema 7.5. smepenus B
reOMETPUHA

Conep:xanue ydeOHOro MaTepuaJia

Obvem u ero wusMepeHue. HMHurerpanbHas ¢opmyna oObema. @Dopmynsl o0bema Kyoa,
MPSAMOYTOJIEHOTO Mapaiieienumeaa, Ipu3Msl, Tuianaapa. Gopmyssl o0beMa nUpamMuIsl U KOHYCA.
DopMyITBI TTONIAJIN MOBEPXHOCTEH IMMIIMHJIPA U KoHyca. PopMylibl 00beMa mapa u miomanu chepsl

IIpakTHYeCcKUe 3aHATHA:
dopmysl 00bema 1apa U mwiomaau cdepsl. [Togodue Ten. OTHOLMIECHHUS TUIOIMIAICH TOBEPXHOCTEH U

00BEMOB ITOIO0OHBIX TEI
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IIpakTH4Yeckue 3aHATHSA: 2

Brruncnenwne miomaseii n 00EMOB

Koutpoannast padora Ne 7: «['eomeTpus» 2
Hroro AyIMTOpPHBIE 3aHATHS 234

YuyeOHas HArpy3Ka 234

Jlnist XapaKTepUCTUKH YPOBHSI OCBOCHHS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS CIeIyIoImue 0003HaYeHUS:

1. — 03HAKOMUTEINBHBIH (y3HABAaHUE paHEe U3yUEHHBIX 00BEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBITIOJIHEHUE ICATEILHOCTH 110 00pa3ily, MHCTPYKIUU WU IO PYKOBOJICTBOM)

3. — MPOIyKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BHITIOJTHEHHUE JIEATEIILHOCTH, PellieHre MPOOIEMHBIX 3a/1a4)

22



2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
pa3
Jen
a

HanmenoBanue
pasnena

Copeprxanue paszena

®opmMma
TEKYIIEro
KOHTPOJIS

1

2

3

4

Bsenenue

Maremaryka B HayKe, TEXHHKE, JKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJIOTHUAX U PAKTUYECKON
nearesbHOCTH. Llenu u 3aaun n3yueHns MaTeMaTUKH [TPH
ocoernu npodeccur CI1O u cnenmansaoctert CIIO.

v

Anrebpa

Llenble u panoHaIbHbIC YKCIa. J[eHCTBUTENbHBIE YHCIA.
[TpubnmxenHble BerurcieHus. KomiuiekcHble uncina.
Kopuu u crenenn. Kopau HaTypanbHOW CTETIEHU U3 YUCIIA
U ux cBoMcTBa. CTENeHu ¢ palliOHATLHBIMH IT0Ka3aTeNsIMHU,
ux cBorcTBa. CTENeHu ¢ JEHCTBUTEILHBIMU TTOKA3ATEISIMH.
CBoricTBa CTETIEHU C ACUCTBUTEIBHBIM MTOKA3aTEIIEM.
Jlorapudwm. Jlorapudm uuciia. OcHOBHOE
norapudmuyueckoe ToxAecTBO. [lecaTuunble u
HaTypaJibHbIE TIorapudMmel. [IpaBuia nedcTBUK ¢
norapudmamu. Ilepexosr K HOBOMY OCHOBAHHUIO.
[IpeoOpazoBanue anreOpanyecKux BhIPAKCHHH.
[IpeoOpazoBanue palvoHaIbHBIX, HPPALMOHATBLHBIX
CTETCHHBIX, TOKA3aTEIbHBIX U JOTapu(PMUUECKUX
BBIPAXKECHHH.

YpaBHeHus U
HEPaBEHCTBA

VYpaBHEHUs U CHCTEMBbl ypaBHEHUH. PaninoHanbHble,
MppalMOHATIbHBIE, TOKa3aTeNIbHbIE U TPUTOHOMETPUUYECKHE
YPaBHEHHUS U CUCTEMBI. PABHOCHIIBHOCTD ypaBHEHUH,
HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI UX PEILEHUS
(paznoxeHue Ha MHOXKHUTEIH, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOCTAHOBKA, TpaQUUECKUN METON).
Hepasenctsa. PaninonanbsHble, nppalnoHaIbHBIE,
[IOKa3aTeIbHbIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OcHoBHbIE IpUEMBI UX penieHus. Vcrnonb3oBaHue CBONCTB
U rpadukoB (YHKIMH IpU PEIICHUU YPAaBHEHUH U
HepaBeHCTB. Meron untepBaiios. M300pakenue Ha
KOOPJMHATHOM TIOCKOCTH MHOKECTBA PELICHUH
YpaBHEHUH U HEPABEHCTB C IByMsl IEPEMEHHBIMH U UX
cucteMm. [Ipumenenne MaTeMaTHUYECKUX METOJOB JUIs
pelLIeHHs coJiepKaTeIbHbIX 33]au U3 pa3IMuHbIX 00JacTen
HAyKH U NpakTuku. HTepnperanus pesynpraTa, yuyer
peaJIbHBIX OTPaHUYEHUH.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHH

Panuannas mepa yria. BpamarensHoe npuxenue. Cunyc,
KOCHHYC, TAHT'€HC ¥ KOTaHTreHce ynciia. Dopmyiisl
npuseneHusa. @opmyJisl cinoxeHus. PopMyIibl YBOCHHUS
®opmyiibl Mog0BUHHOTO yria. IIpeoGpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUHI
ITpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIMH B
IIPOU3BENICHUE U IPOU3BEACHUS B CyMMYy. Boipakenue
TPUTOHOMETPHUYECKUX (DYHKIUH Yepe3 TAHTCHC
IIOJIOBUHHOTO apryMeHTa. TpUroHOMEeTpUYeCKue
ypaBHEHUs U HEpaBeHCTBa [IpocTelimue
TpUrOHOMETpHUUYEcKHe ypaBHeHus. IIpocreitmne
TPUTOHOMETpHUUECKHE HepaBeHCTBAa. OOpaTHbIE
TPUTrOHOMETpHUUECKHE (PYHKIMH. APKCUHYC, apKKOCHUHYC,
ApKTaHIEHC.

Y.A

DyHKIMH, UX
CBOMCTBA U
rpadguku

@Oynkiun. O61acTh ONpeeNeHnss 1 MHOKECTBO 3HAUEHUH,
rpaduK GyHKINH, TOCTPOSHHE TPAPUKOB (PYHKITHH,
3aJJaHHBIX pa3InYHbIMU criocoOaMu. CBOMCTBA (PYyHKIUH.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NEPUOMIHOCTD. [[pOMEXyTKH BO3pacTaHUs U YObIBAHHS,
HauOoJIbIlIee M HAUMEHbIIIee 3HaYEHUs1, TOUKH IKCTPEMyMa.
I'papuueckas unrepnperanus. [lpumepst
(GYHKIHMOHAJIBHBIX 3aBUCUMOCTEH B PeabHbIX Ipoleccax u
SBIICHUAX. ApH(PMETHUECKHE ONIEpAu HAJl PYHKIIUSIMH.
Crnoxnas pyHkus (komnosuius). [lonstue o
HenpepbeIBHOCTH QyHKIMKU. O6patHble pyHKnu. O61aCcTh
ofpeieNieHus: 1 00JacTh 3HaUeHUH 00paTHON (PYHKITUH.
I'paduk obpatHo¥ GpyHKIMK. Onpeaenenust GyHKIUHA, UX
cBoucTBa U rpaduku. [IpeobpazoBanus rpapuKoB.
[TapannensHbIH IEpEeHOC, CHMMETPHSI OTHOCUTEIBHO OCeH
KOOPJAWHAT U CHMMETPHS OTHOCHUTEJIEHO Havaja
KOOP/IMHAT, CHMMETPHsI OTHOCUTEJIBHO MPSIMON Y = X,
pacTsDKEHUE U CKaTue BAOJIb OCEH KOOPAMHAT.
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pa3
Jen

Hanmenosanue
pasnena

Copeprxanue paszena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Hauamna
MaTEMATHYECKOI'O
a”aju3a

[TocnenoBarensHocT. CriocOOBI 3aJaHKS U CBOHCTBA
YHCIIOBBIX MocieoBatensHocTel. [lonsarue o npexnene
nocneaoBarenbHocTU. CylliecTBOBaHUE MIpeiesa
MOHOTOHHOHW OTPaHUYEHHOU MOCIIEA0BATEILHOCTH.
CymmupoBaHue nocieaoBatenbHocTel. beckoneuno
yObIBaroI1asi reoOMeTpUYecKast IPOrPecchs U ee CyMMa.
[TpousBoanas. [lonarue o mpousBogHON (PyHKIINH, ee
reOMETPUYECKUHN U (PU3MUECKUI CMBICI. Y paBHEHHE
KacaTeIbHOH K rpaduky ¢pyHkuuu. [Ipon3BogHbIE CyMMBI,
pa3HOCTH, IPOU3BeIeHus, YacTHbIe. [Ipon3BoHbIE
OCHOBHBIX AJIEMEHTApHBIX (yHKIHH. [[pumenenune
MIPOM3BOTHON K UCCIEIOBAaHUIO (DYHKITUH U MIOCTPOCHHUIO
rpadukos. [IpousBoaHbsie 00paTHOW QYHKIIMH U
Kommo3uiun GpyHkun. [Ipumeps nenoap3oBaHus
MIPOM3BOTHON JUIS HAXOXKACHUS HAWTYUIIIero PEeIIeHus B
NPUKIIAJIHBIX 33/1a49ax. Bropas npousBoaHasi, ee
reOMETPUYECKUH B Pu3nuecKkurt cMbica. HaxoxaeHue
CKOPOCTH JiJIsl poliecca, 3aJaHHOro (hOpMyJIon U
rpadukoM. [lepBooOpaznas u unrerpai. [Ipumenenue
OTIPENIeIICHHOTO MHTETpaia Il HaXOKACHHUS TUIOIIAIN
KpUBOJIMHEHHOU Tpaneuuu. Popmyna HeroTona—
Jlewionuna. [IpuMepbl npruMeHEHUsT HHTErpajia B GU3UKE U
T€OMETPHH.

v

KomOunaropuxka,
CTaTUCTHKA U
Teopust
BEPOSATHOCTEMN

OcHOBHBIE TOHATHS KOMOMHATOPHUKH. 3a1a4 Ha MOACYET
YHCclia pa3MeIlleHnH, IepecTaHOBOK, coueTaHu|. Pemenue
3a1a4 Ha iepebop BapuantoB. Gopmyna 6uHoMa HeloToHa.
CaoricTBa OMHOMUHAIBHBIX KO3 (HULIHEHTOB. TpeyroabHUK
[Tackans. CoObiTHE, BEPOATHOCTH COOBITHS, CIOKEHUE U
YMHOXEHHE BepoaTHOCTE!. [IoHsATHE 0 HE3aBUCUMOCTH
coObITUH. JIMCKpeTHas cily4alHasi BETUYMHA, 3aKOH €€
pacnpezneneHus. YucnoBble XapaKTEePUCTHKU JUCKPETHOM
CIIy4yanHOH Beau4uHbI. [IoHsATHE 0 3aKOHE OOJBIITNX YUCET.
[IpencraBienne qaHHBIX (TAOIUIIBI, TUArpaMMBbl, TpaduKH),
reHepajibHasi COBOKYITHOCTh, BBIOOpKA, CpeIHEE
apudmernueckoe, meauana. [lonstue o 3agadax
MaTeMaTUYeCKOUW CTaTUCTUKH. PereHne mpakTHIeCcKux
3aJ1a4y C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
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a3 HaumenoBanwue CDOPMa
p ConeprxaHnue pazaena TEKYILETO
pi(SA) § pazaeia KOHTDOIS
a p

1 2 3 4

7| F'eomerpust B3anMHOe pacnoioKeHue IByX IPSMBIX B IIPOCTPAHCTBE. v

[TapannensHOCT NPsAMOU U IIOCKOCTH. [lapannensHocTh
iockocted. [lepnenanKyIapHOCTb NPSIMOH U IIIOCKOCTH.
[lepnenauKyasip U HAKJIOHHASA. YTOJ MEXAY MPSIMOH U
IUIOCKOCTBIO. JIByrpaHHBIA yroj. YTomn Mexay
I10cKoCTAMU. [lepneHAuKyIIpHOCTh ABYX IJIOCKOCTEH.
['eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA!
NapauIeJIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIIBHO
mrockoctu. [lapaimensHoe npoektupoBanue. [Lnomans
OpPTOrOHAJILHOU Ipoekiuu. M3o00paxenue
IPOCTPaHCTBEHHBIX (puryp. MHOTrOrpanauku BepmuHsl,
peOpa, rpaHu MHOrorpaHHuka. Pazseprka. MHOrorpanssle
yrisl. Beimykiible MHororpanHuku. Teopema Dunepa.
[Ipusma. IIpsimast m HaknmoHHas npu3ma. [IpaBunbHas
npusma. [lapannenenunesn. Ky6. Ilupamuna. [IpaBunbnas
nupamua. YceueHnas nupamuaa. Terpasap.Cummerpun B
KyOe, B mapajuiesenunese, B npusme u nupamuje. CeueHus
KyOa, mpu3Msbl U nupaMusl. [IpencraBienue o npaBUIIbHBIX
MHOTOTpaHHHKax (TeTpalzape, Ky0Oe, OKTaspe, AoAeKarape
u ukocadipe). Tena u noBepxHocTH BpameHus Hunuuap u
KOHYC. YcedeHHBIH KoHyc. OCHOBaHHE, BEICOTA, OOKOBast
IOBEPXHOCTh, 00pa3zyrolas, pazBeprka. OceBble ceUeHUs U
ceueHwusl, napauienbueie ocHoBanuio. lap u cdepa, nx
ceuenus. KacatenbHast miockocTs k cdepe. M3mepenus B
reomerpun O0beM U ero uamepenue. HrerpanbHas
dopmyna oobema. Dopmyiel 00beMa Ky0a,
MPSIMOYTOJIBHOTO NapaJuleNenuneia, Ipyu3Mbl, HUJINHAPA.
®opmyiiel 00beMa TUPaMUIbI U KOHyca. POpMyIIbI
IUIOLIA/IM TOBEPXHOCTEH IIMIIMHPA U KOHyca. DopmyIib
o0bemMa 1mapa u miomanu cepsl. Ilogodue Ten.
OTHOMIEHUS TUIONIACH TTOBEPXHOCTEH U 00HEMOB
no100HbIX Ten. Koopaunate! u BexTops! [IpsmoyronbsHas
(lexapToBa) cucTeMa KOOPJMHAT B IPOCTPAHCTBE.
dopmysa pacCTOSHUS MEXAY ABYMs TOUKaMU. Y paBHEHUS
cdepsl, INIOCKOCTH U MpsiIMOK. Bektopsl. Moysib BeKTOpa.
PaBencTBO BekTOpOB. Cll0KEHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpPA Ha 4Kci0. Pa3ioskeHne BEKTOpa M0 HANIPaBICHUSIM.
VYron Mexnay n1ByMsa BekTopamu. [Ipoeknns BekTopa Ha OCk.
Koopaunats! Bekropa. CkansipHOe IpOU3BEICHUE
BEeKTOpOB. Mcrionp30BaHne KOOPAUHAT U BEKTOPOB MpHU
pEIIEHNN MaTEMATUYECKUX M IPUKJIAIHbIX 33a4.

[Ipumeuanue: Y — ycTHBIN onpoc, /] — MaTeMaTU4eCKU TUKTaHT

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

He npexycmotpenst
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2.4.3. IlpakTHYecKkne 3aHATHS

Ne

HanmenoBanue
pasznena

HammeHnoBanne npaktiuueckux (JJabopaTopHBIX) paboT

dopma
TEKYILEeTro
KOHTPOJIS

2

3

4

Bsenenue

v

Anrebpa

ApudmeTrrueckue JEHCTBHUS HAJl YUCIaMU, HAXOXKICHHE
MPUOIMHKEHHBIX 3HAYCHUH BEJIMYUH U MOTPEIIHOCTEH
BBIUUCIICHUH (a0COTIOTHOW U OTHOCHTEIBHOK), CPABHCHHE
YHCIIOBBIX BhIpQXXKEHUH. BbIuncieHe u cpaBHEHHE KOPHEH.
BrinonHenue pacueroB ¢ paaukaiaMu. Penienue
YppalMOHANIbHBIX ypaBHEHUH. HaxoxeHne 3HaueHuH
CTENeHEe! ¢ pallMOHAIBHBIMU MOKa3aTensiMu. CpaBHEHHE
creneHert. [IpeoOpa3oBanus BIpaKCHUH, COACPIKALIIIX
cTeneHu. Perenne nmokaszarenbHbIX ypaBHEHUH. Pernienue
MIPUKJIAIHBIX 330a9. HaxoxieHne 3HaYeHUH Jjorapudma 1mo
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexo1 oT ogHOTO
OCHOBaHUS K Jpyromy. Beruncnenue u cpaBHeHHE
norapupmos. JlorapupmMupoBanue U MOTCHIIUPOBAHKE
BbIpakeHUH. [IpubnnKeHHbIE BEIYUCICHUS U PELICHUS
MIPUKJIAIHBIX 3a0a4. Perenne norapuMuaeckux
YpaBHEHUH.

V., IIP,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu ypaBHeHud. PaBHOCMIIBHOCTD YpaBHEHHH.
[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE TIPUEMBI PECIICHHS
ypaBHEHUH. Pemenne cucrem ypaBHeHHH. Vcmonb30BaHne
CBOMCTB 1 TpaMKOB (QYHKITUH IS PEIICHUS YPABHECHUH H
HEPaBEHCTB.

V,ITP,KP

OCHOBBI
TPUTOHOMETPHH

PaguanHBI METOA W3MEPEHHS YTIIOB BPAIlEHHS U CBS3b C
rpaaycHol Mepod. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA,
(OpMyJIBI CITOKEHUS, YIBOCHNUS, MPE0Opa30BaHUE CyMMBI
TPUTOHOMETPUYECKUX (PYHKIIUHI B IPOHU3BEJICHHE,
npeoOpa3oBaHue MPO- U3BEACHUS TPUTOHOMETPHIECKUX (PYHKIIH
B cymMmy. [IpocTeriiie TpuroHoMeTpu4ecKie ypaBHEHUS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITUH:
ApKCHHYC, apKKOCHHYC, apPKTaHT€HC.

V,ITP,KP

DyHKIMH, UX
CBOMCTBA U
rpaduxu

ITpumepsl 3aBUCUMOCTEH MEXy IEPEMEHHBIMU B peaIbHbIX
nporeccax U3 CMEXHBIX Jucuuiuind. Onpeaenenue QyHKINH.
[Moctpoenue u uteHue rpadukoB GpyHkuun. Mccnenopanue
¢ynkumu. CBoricTBa TMHEWHOH, KBaJpaTHYHOH, KYCOYHO-
JTUHEWHOH | JpOoOHO-TMHEWHON (pyHKIMH. HerpepriBHEBIE 1
nepuognueckue pyHkunu. CBoricTBa 1 rpadMKy CUHYCa,
KOCHHYca, TaHTeHCca U KoTanreHca. O0paTHble (YHKIIUU U UX
rpaduku. OOpaTHbIe TPUTOHOMETPUYECKUE PYHKITHH.
IIpeoOpaszoBanus rpaduka pyHkunu. ['apmonnyeckue KoaeOaHus.
[Ipuxknagasie 3amaun. [lokazaTenbHbIe, IoTapupMIIecKue,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA.

V,ITP,KP

Hauamna
MaTEMATUYECKOTO
aHajmsa

YucnoBas 1ociae10BaTeNIbHOCTh, CIIOCOOBI €€ 3a1aHus,
BBIUMCIIEHHS WIECHOB ITocenoBaTeNnbHOCTU. [Ipenen
MOCIIE0BATENIbHOCTH. beckoHeuHO yObIBaromas reoMeTpruieckast
nporpeccus. [Ipon3BogHas: MEXaHHYECKHUI U TEOMETPHICCKUN
CMBICJI IPOU3BOAHON. Y paBHEHHE KacaTeIbHOM B 0OIEM BHE.
[MpaBuna u Gopmynsl tuddepeHIpoBanys, TabIMIa
MIPOM3BOAHBIX AEMEHTapHBIX GyHKIMH. MccnenoBanue GpyHKInn
C MOMOIIBI0 Tpou3BoAHOM. HaxoxaeHne HaubobLIero,

V,ITP,KP
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HAUMECHBIIIETO 3HAYCHUS U SKCTPEMAIIbHBIX 3HAYCHUH (DYHKIIUU.
Wuterpan u neproodpasnas. Teopema HeroTona—JlerOnumIa.
[Ipumenenne nHTErpana K BEIYUCICHUIO (PM3UUYECKUX BETMYUH H
IUIOIAEH.

Komb6unaropuka,
CTaTUCTHKA U
TEeOpHUst
BEPOATHOCTEH

Hctopus pa3BuTHs KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH U
CTaTHCTUKH U MX POJIb B PA3IMYHBIX c(hepax 4eT0BEUECKOn
Ku3HeaesTensHoCTH. [IpaBria komOMHATOpHKHY. Pemenme
KOMOWHATOPHBIX 3a7a4. PazMemenus, couetanus u
nepectaHoBku. bunom HeroToHa u TpeyronpHuk Ilackans.
ITpuknaansie 3agaun. Kinaccuueckoe ornpesieneHue BeposSTHOCTH,
CBOMCTBA BEPOATHOCTEH, TEOPEMA O CYMME BEPOSATHOCTEH.
Brruncnenue BepostHocTel. [IpuknanHele 3aqaun.
[IpencraBnenne YNCIOBBIX NaHHBIX. [IpuKIagHbIe 3a0a490.

V,ITP,KP

I'eometrpus

Ilpumeuanue: I1P- npakmuueckas paboma,, ¥ — ycmuwiii onpoc, KP — konmponvnas paboma

[Tpu3HaKy B3aMMHOTO PACIIOIOKEHHUS TPAMBIX. YTOI MEXKIY
npsSMbIMH. B3arMHOE pacmonoxeHue IpsIMbIX U IIOCKOCTEH.
[lepnenauKyngap U HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXAY IPSIMOK
1 TUTOCKOCTHI0. TeopeMbl 0 B3aWMHOM PACIIOIOKEHUH TPSMOK U
MI0CKOCTU. Teopema o Tpex nepneHaukyapax. [Tpusnaku u
CBOJCTBA MapaJuIeTIbHBIX U NEPIEHANKYIISIPHBIX INIOCKOCTEH.
PaccTosHTE OT TOYKM 10 MIOCKOCTH, OT MPSIMOH JI0 TIOCKOCTH,
paccTOsSTHUE MEXY TUTOCKOCTSMHU, MEXITY CKPEITUBAIOIIIMUCS
NPSIMBIMHU, MEX]Ty TPOU3BOIBHBIMU (PUTypaMH B IIPOCTPAHCTBE.
[TapannensHOE IPOEKTUPOBAHKE U €T0 CBOMCTBA. Teopema o
RIOWAOU OPMOLOHAILHOU NPOEKYUU MHO20V20abHUKA. B3anMHOe
pacmnooXeHne IPOCTPAHCTBEHHBIX GuUTyp. Pazmiuansie BuasI
MHOTOTpaHHUKOB. X n3o0paxenus. CedeHusi, pa3BepTKH MHOTO-
rpaHHUKOB. [Lmomaap moBepxHOCTH. BBl cuMmMeTpuit B
npoctpancTBe. CUMMETpHS TEJ BPaIIeHNs U MHOTOTPaHHHUKOB.
Brruncienue miomaner 1 o00beMoB. Bextopsl. JlercTBus ¢
BEKTOpaMH. JlekapToBa cucteMa KOOpIWHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, CPephl, INIOCKOCTU. PaccTosiHIe MexX Iy
ToukamH. J[eHCTBUS C BEKTOpaMH, 3aJJaHHBIMI KOOPIMHATAMHU.
CkangpHoe pon3BeieHre BeKTOpoB. BekTopHOe ypaBHEeHHE
MPSIMOM | IDIOCKOCTH. VcnoIh30BaHe BEKTOPOB MPH
JTIOKQ3aTeNIbCTBE TEOPEM CTEPEOMETPHHL.

V., I1P,KP

2.4.4. Conep:xaHue caMOCTOSITEILHON PadoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 3T0 axkTuBHbBIE (HOPMBI
WHIUBUIYaIbHOM M KOJUIEKTUBHOM NEATEIbHOCTH, HAIPaBJICHHbIC HAa 3aKpeIUICHHE,
pacuIMpeHre W CHUCTeMaTU3alMI0 MPOMIEHHOrO0 MaTephalia Mo TeMaM YydeOHOM

JUCITUITIIUHBI.

CamocTosTenbHass paboTa sBIsSIETCS OJHUM U3 BHUJOB YYEOHBIX 3aHSATUH
CTYZIEHTOB, LIEISIMUA KOTOPOU SABIIAOTCSA:
— CHUCTEMATM3allMsl M 3aKpPEIUICHHE IIOJIYYEHHBIX TEOPETUYECKUX 3HAHUW U
IIPAKTUYECKUX YMEHUN CTYJCHTOB;

— yriiyOJieHuE U pacliupeHre TeOPETUIECKUX 3HAHUM;
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— (popmupoBaHre yMEHHMI MCIOJIb30BaTh pa3iuyHble UHPOPMALMOHHBIE UCTOYHUKH
(HOpMaTUMBHYI, MPAaBOBYI), CIPABOYHYK JOKYMEHTAalUMIO M  CIHEUUAJIbHYIO
JIUTEPATypy);

— pa3BUTHUE MO3HABATENBHBIX CIIOCOOHOCTEH M AKTUBHOCTU CTYJEHTOB, TBOPYECKOMN
WHULIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

— ¢opMHUPOBAHKE CAMOCTOSITEIILHOCTH MBIIIJICHHS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPLICHCTBOBAHUIO U CAMOPEAIIN3ALINH;

— pa3BUTHUE UCCIIEIOBATEIbCKUX YMEHU.

B kaudectBe opm u MeronoB KoHTposiss BHeayauTopHoil CPC MoryT ObITh
WCIIOJIb30BaHbl CEMUHAPCKUE 3aHATHSA, 3a4E€Thl, TECTUPOBAHUE, KOHTPOJbHBIE
paboThl, MAaTEMATUUYECKUE TUKTAHTHI U JIP.

Kpurepusimu oneHku pe3ynbTaToB BHEay1utopHoil CPC sBustoTcs:

— YPOBEHb OCBOCHHUSI yU€OHOTO MaTepHana;

— YMEHHUE HCIIOJIb30BATh TEOPETUUYECKUE 3HAHUSA NPHU BBINOJHEHUH IMPAKTUYECKHUX
3a1ay;

— 000CHOBaHHOCTb M YETKOCTb U3JIO)KEHHS OTBETA;

— opopMiieHUE MaTepHralia B COOTBETCTBUU C TPEOOBAHUSAMH.

Kontpons pesynbraroB BHeayautopHoii CPC MOXeT OCyHIECTBISTHCS B
npejenax BpEMEHH, OTBEJCHHOrO Ha o0s3aTelibHble YYeOHBbIE 3aHATHS U
BHeayIuTOpHy10 CPC, MOXeT npOXOAUTh B MUCbMEHHOW, YCTHOM WJIM CMEUIAHHOU
¢dopMe, ¢ npecTaBICHUEM MPOLyKTa TBOPUECKON AESITEILHOCTU CTYICHTA.

Buani CPC:

— T10 OBJIQJICHUIO 3HAHUSMU: aHAJIN3 TEKCTa YUeOHUKA, JOTOJTHUTEILHON
JUTEPATYPbl, COCTABJICHUE TJIAHA;

— T10 3aKPEIUICHUIO M CHCTEMAaTHU3alluy 3HAaHUM: padoTa ¢ KOHCIIEKTOM JICKIIHUH,
paboTa ¢ yueOHUKOM, JIOTIOJIHUTEIBLHON IUTEpaTypoH, MOATOTOBKA JIOKJIA/IOB;

— 110 (POPMUPOBAHUIO YMEHUN U HABBIKOB: PELICHUE MPOOJIEMHBIX BOMPOCOB MPHU
MOATOTOBKE K DK3aMEHY.

IIpumepHas Tematuka pedeparos:

HenpepoiBHbIE ApOOH.

[IpuMeHeHue CIOXKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.
[TapaienbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHUs U UX IPUMEHEHUE B CTaTUCTHUKE.
BekTopHoe 3a/1aHue NpsAMbIX U IIJIOCKOCTEN B POCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOJIeOaHuH.

['paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.
[IpaBuiibHBIE U TOTYIPABUIIbHBIE MHOTOTPAHHUKHU.

. KoHnueckue ceueHus u ux NpuMEHEHHE B TEXHUKE.

10 [Tonsitue nuddepeHmana u ero NPUIOKEHUS.

11.CxeMbl NOBTOPHBIX UCTIbITAaHUHN bepHyIu.
12.UccnenoBanue ypaBHEHU U HEPABEHCTB C IMapaMETPOM.

wCoNOOR~ODE
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2.4.5. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHHUsI 1JIs1 CAMOCTOATEIbHON padoThl
00y4aroIuXcsl MO0 JUCIUIJINHE

Ha camocTostenbHyto paboty oOydarormuxcst otBogautcss 110 gacoB yueOHOTO
BPEMCHU.

Ne

Haumenosanue

paszmena, TEMBI,
Buaa CPC

Hepequb y‘I€6HO-MeTOI[I/ILIeCKOFO oOecreueHus
JUCHUIIIIMHEI 110 BBIITOJIHCHUIO CaMOCTOSITEIbHOM pa6OTBI

2

3

Beenenue.

1.boromonoB, H. B. Marematuka : ydeOHUK s
cpennero mpodeccuonanbHoro obpazosanus / H. B.
boromonos, Il. U. Camoiinenko. — 5-e¢ u3f., nepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anreOpa W Hadajla MaTeMaTHYECKOTO aHalu3a, Te€OMEeTpHs
[Tekct] : yd4eOHHMK JUIsi HCIIOJNB30BAaHUS B Y4EOHOM
npoiecce oOpazoBaTenbHbIX yupexnaenuid CIIO Ha 0Oasze
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
oOwero oopazoanus / M. U. bammaxkos. - 4-e u3f., ctep. -
MockBa : Axkagemusa, 2017. - 253 ¢ : w1 -
(ITpodeccuonansuoe oopazoBanue. OO1IE00pa30BATEIbHbBIC
mucuuiunebl). - ISBN 978-5-44

Auaredpa

1.boromonoB, H. B. Maremaruka : yd4eOHHMK st
cpeaHero TmpodeccuoHanbHOro o6paszoBanus / H. B.
boromomnos, Il. . Camoiinenko. — 5-e¢ u3m., mepepad. u
nomn. — Mocksa : U3aatensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk /BanoBuu. MaremaTtuka:
anreOpa W Hadajla MaTEeMaTHYECKOTO aHajn3a, TeOMETPHs
[Tekct] : y4eOHMK Uil KCIOJIb30BaHUS B Y4eOHOM
npouecce obOpazoBatenbHbX yupexaeHud CIIO na 0aze
OCHOBHOT'O 0011IeT0 00pa30BaHUs C MOJYYCHUEM CPEIHEro
obmero oopazosanus / M. U. bammaxkos. - 4-e u3j., cTep. -
MockBa : Axkamemwmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonansHoe oOpazoBanue. O01IE0Opa30BATEIbHBIC
mucuuiuinebl). - ISBN 978-5-44

YpaBHeHuss ®
HepaBeHCTBA

1.boromonoB, H. B. Marematuka : y4eOHUK is
cpeaHero mpodeccuoHanbHOoro o6pazoBanus / H. B.
boromonos, Il. . Camoiiienko. — 5-¢ 3., nepepad. u
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

non. — Mocksa : U3narensctBo FOpaiit, 2020. — 401 c. —
:(Ilpoeccuonansuoe obpazosanue). — ISBN 978-5-534-
07878-7. — Pexnm JOCTyTa :
https://urait.ru/book/matematika-449006

2. bammaxkoB, Mapk /BanoBuu. Maremaruka:
anreOpa W Hadaja MAaTEeMaTHYECKOTO aHaju3a, Te€OMETPHs
[Tekct] : y4eOHMK Ui KCIOJIB30BaHUS B Y4eOHOM
nporecce obpazoBarenbHbIX yupexaeHuid CIIO Ha 06aze
OCHOBHOT'O 00IIIer0o 00pa30BaHUs C MOJYUYCHHUEM CPEIHETO
obmiero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : w1 -
(ITlpodeccuonansHoe odpazoBanue. OOIIE00pa3OBaTEIbHbBIE
mucnuiuaeb). - ISBN 978-5-44

OcHOBBI
TPUTOHOMETPHU

l.boromosioB, H. B. Marematuka : yuyeOHUK mJis
cpeaHero mpodeccuoHanbHoro o6paszoanus / H. B.
boromonos, Il. U. Camoiinienko. — 5-¢ u3f., nepepad. u
norn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccnonanproe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
anreOpa W Hadajla MaTeMaTHYECKOTO aHalu3a, Te€OMEeTpHs
[Tekct] : yd4eOHHUK Uil HCIOJNB30BaHUA B Y4yeOHOM
nporecce obpazoBatenbHbiX yupexaenuin CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHETO
obmiero oopazoBanus / M. U. bammakos. - 4-¢ uzj., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wuml -

(ITpodeccuonansuoe oopazoBanue. OO1IE00pa30BaATEIbHbBIC
aucuuiuiniel). - ISBN 978-5-44

DyHKUNH, 110.¢
CBOMCTBA |
rpadpuku

1.boromonoB, H. B. Maremaruka : yd4eOHHMK st
cpeaHero TmpodeccuoHanbHOro o6paszoBanus / H. B.
boromomnos, Il. . Camoiinenko. — 5-e¢ u3m., mepepad. u
nomn. — Mocksa : U3aatensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JocTyna :
https://urait.ru/book/matematika-449006

HavyaJua
MaTeMaATHYEeCKO
ro aHaJun3a

1.boromonioB, H. B. Marematuka : y4eOHUK is
cpeaHero TmpodeccuoHanbHoro o6pazoBanus / H. B.
boromonos, Il. U. Camoiinienko. — 5-¢ u3m., nepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(IlpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Pexum JocTyna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTuka:
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anrebpa U Havajga MaTEMaTHUYECKOrO aHajin3a, FeOMETPHs
[TekcT] : y4eOHMK Uil KCHOJIb30BaHUS B Yy4yeOHOM
nporuecce obpaszoBarenbHbIX yupexaenuid CIIO nHa 6Gasze
OCHOBHOT'O 00IIeT0 00pa30BaHUs C MOJYYEHUEM CPEIHETO
obmiero oOpazoBanus / M. U. bammakos. - 4-e u3zn., ctep. -
MockBa : Axagemwmsa, 2017. - 253 c¢. : win -
(ITpodeccuonansHoe oOpazoBanue. OOIIE00pa30BaTEIbHbBIE

nucuuriuinHbl). - ISBN 978-5-44

KomOunaTopuka
, CTAaTHCTHKA W
Teopus
BEPOSITHOCTEM

1.boromonioB, H. B. Maremaruka : y4eOHHK ISt
cpeaHero TmpodeccuoHanbHOro o6pazoBanus / H. B.
boromonos, Il. U. Camoiinienko. — 5-¢ u3f., nepepad. u
norn. — Mocksa : U3parensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccuonanproe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JocTyna ;
https://urait.ru/book/matematika-449006

I'eomerpus

l.boromono, H. B. Maremaruka : y4eOHUK Jis
cpeaHero TmpodeccuoHanbHOro o6paszoBanus / H. B.
boromomnos, Il. . Camoiinenko. — 5-e¢ u3m., mepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 c¢. —
:(ITpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexxnm JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HBanoBuu. MaremaTtuka:
anreOpa W Hadajla MaTEeMaTHYECKOTO aHajn3a, TeOMETPHs
[Tekct] : y4eOHMK Ui KCHOJIb30BaHUS B Yy4yeOHOM
npouecce oOpaszoBaTenbHbX yupexaeHuid CIIO Ha 0Oasze
OCHOBHOT'O 00111eT0 00pa30BaHUs C MOJYYCHUEM CPEIHETO
oOmero oopazoBanus / M. U. bammaxkos. - 4-e u3f., crep. -
MockBa : Axkamemwmsa, 2017. - 253 c¢. : wuml -
(ITpodeccuonansHoe oOpazoBanue. OOIIE00pa30BaTEIbHbBIE
mucuuruinebl). - ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OcobGeHHOCTh (PeepatbHBIX TOCYTAPCTBEHHBIX O0OpPa30BATEIBHBIX CTAaHIAPTOB
oOpa3oBaHHUsSI — 3TO WX JEATCILHOCTHBIA XapakTep, KOTOPHIA CTaBUT TJIABHOU
3a/1aueil pa3BUTHE JIMYHOCTU 00YUYarOIIErocs.

[TocTaBienHast 3ajadya IIO3BOJIIET MPEBPATUTH TPAAUIIMOHHOE OOYy4YEHHUE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, yMEHU, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYAEHTa, a WMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUWA. YXOJ OT TPaJWLMOHHOTO 3aHSTUS 4Yepe3 HCIOJIb30BAHHE B IMPOLECCE
0Oy4eHHs] HOBBIX TEXHOJOTUH MO3BOJISIET YCTPAHUTh OJJHOOOpa3ue o0pa3zoBaTeIbHON
Cpellbl ¥ MOHOTOHHOCTh YY€0OHOTO MpOollecca, CO3JaCT YCJIOBUS i CMEHBI BUJIOB
NEATEIIbHOCTH oOy4Jaronmxcs, MTO3BOJIUT peanu3oBaTh MIPUHLIUATIBI
30poBbecOepexeHusi. PexoMeHayeTcs OCYIIECTBISATh BBIOOP TEXHOJIOTMM B
3aBUCHUMOCTH  OT  MPEIMETHOTO  COACpKaHUsS, LeJed  3aHATHS, YpPOBHS
MOATOTOBJICHHOCTA  OOY4YarolIUMXCsi,  BO3MOXKHOCTH  YJIOBJIETBOPEHHUSI  HX
00pa3zoBaTeIbHBIX 3aMIPOCOB U UX BO3PACTHON KaTErOpPHHU.

B ycnoBusax peamuzanmu TpeOboBanuit ®I'OC Hamboiiee akTyalbHBIMUA TIPH
M3YUYCHUHM MAaTEMATUKW CTAHOBSTCS CIEAYIOLe 00pa30BaTeIbHbIE TEXHOJIOTUH:

1) THYHOCTHO-ACATEIIbHAS TCXHOJIOTHS;

2) urpoBasi TEXHOJIOTHS;

3) pa3BuBaroIas TEXHOJIOTHUS;

4) 3mopoBbecOeperaroias TeXHOIOTHS;

5) nH)OKOMMYHHUKAITMOHHAS] TEXHOJIOTHSI.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHMH IIPH NMPOBEICHUN JIEKINH

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

1 2 3
1. Bsenenue JInynocTHO-EesATEIbHAS
TEXHOJIOT S,
Pa3BUBAOILAs] TEXHOJIOTUS
2. Tema 1.1. Pa3BuTne noHsaTHs 0 yncie JInynOCTHO-EATEIBHAS 6
TEXHOJIOT U,
Pa3BUBAOIAS] TEXHOJIOTUS
3. Tema 1.2. Kophu, crenienu u sorapudmel JInynoCTHO-AEATEIbHAS 8
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHUs U CUCTEMBI YpaBHEHHM JInynoCTHO-AEATEIbHAS 16
TEXHOJIOTHUS;
Pa3BUBAOILAs] TEXHOJIOTUS
5. Tema 2.2. HepaBeHcTBa JInyHOCTHO-IEeATENbLHAS 8
TEXHOJIOT U,
Pa3BUBAOIIAS] TEXHOJIOTUS

N |

33



6. Tema 3.1. OCHOBHBIE TIOHATHS JIn4yHOCTHO-EeATENbHAS 2
TEXHOJIOTHS;
pPa3BUBAIOIIAS] TEXHOJIOTUS
7. Tema 3.2 OcHOBHbIE TPUTOHOMETPUUYECKHUE JInuHOCTHO-IEATEIbHAS 4
TOX/IECTBA TEXHOJIOTHS;
pa3BUBAIOIIAs TEXHOIOTHS
8. Tewma 3.3 IIpeoOpazoBanus MPOCTEHIIIMX JlnynocTHO-EesTEIbHAS 4
TPUTOHOMETPUYECKHUX BBIPAKEHUN TEXHOJIOTHS;
pPa3BUBAIOIIAS] TEXHOJIOTUS
9. Tema 3.4. TpuronoMeTpuueCcKrUe ypaBHEHUS U JInuHOCTHO-IEATEIbHAS 6
HEpaBEHCTBA TEXHOJIOT S
pa3BUBAIOIIAs TEXHOIOTHS
10. Tema 4.1 @ynkuun. CBolicTBa QyHKITUH. JIn4yHOCTHO-EeATEIbHAS 6
O6parnbie GyHKITMH TEXHOJIOT S,
pa3BUBAIOIIAS] TEXHOJIOTUS
11. Tema 4.2. CteneHHbIC, ITIOKa3aTEIbHBIC, JInyHOCTHO-IeATSIbHAS 2
norapuMUYECKHE U TPUTOHOMETPUUICCKUE TEXHOJIOTHS;
byukun. O6paTHbIe TPUTOHOMETPHYECKHE pa3BUBAIOIAs TEXHOIOTHS
byHKIMHA
12. Tema 5.1. IlocnenoBarenabHOCTH. JInynoCTHO-EATEBHAS 4
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTUS
13. Tewma 5.2. IIpousBoanas JlnynocTHO-EsATEIBHAS 8
TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTUS
14. Tewma 5.3. IlepBooOpa3Hast U HHTErpajl JInuHOCTHO-IEATEIbHAS 4
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKH JIn4yHOCTHO-EATEIbHAS 6
TEXHOJIOTHS;
pa3BUBAOIIAS] TEXHOJIOTHUS
16. Tema 6.2. DneMeHTHI TEOPUU BEPOSITHOCTEM JIM9YHOCTHO-eATenbHAs 4
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTHUS
17. Tewma 6.3. DeMeHTHI MaTeMaTHYECKOM JlnuyHOCTHO- e TEIBHAS 2
CTaTUCTUKH TEXHOJIOTHS;
pa3BUBAIOIIAS] TEXHOJIOTHUS
18. Tema 7.1 KoopauHatsl 1 BEKTOPEI HNHpoKOMMYHUKAIIMOHHAS 8
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
19. |Tewma 7.2. [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE HNHpoKOMMYHUKAITMOHHAS 8
TEXHOJIOTHSI;
3I0pOBbecOeperaroIas
TEXHOJIOTHSI
20. Tema 7.3. MHOrorpaHHUKH HNnpoxoMMyHHUKaIMOHHAS 10
TEXHOJIOTHS;
310pOBBeEcOeperaromas
TEXHOJIOTHsI
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21.

Tema 7.4. Tena 1 NOBEPXHOCTH BpaLCHUS

HNHpoKOMMYHUKAITMOHHAS
TEXHOJIOTHS;
310poBBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHus B reomeTpun

HNHpoKkoOMMYyHUKAITMOHHAS
TEXHOJIOTHS;
310poBBEcOeperaronas
TEXHOJIOTHUSI

3.2. Oﬁpa30BaTeﬂLHLIe TEXHOJOI'MA IIPA MPOBCACHUH NMPAKTHYCCKHUX 3aHATHH

Ne

Tema 3anaTus

Bubl mpumMeHsemMbIx
00pa3oBaTeNbHBIX
TEXHOJIOTUN

Kon.
qJac

BBenenue

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 1.1. Pa3zBuTre mOHITUA O YHCIIE

JIny"HOCTHO-IesITENbHAS
TEXHOJIOTHSI;
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tewma 1.2. Kopau, crernenn u Jorapudmbl

JIMYHOCTHO-AEATEIbHAS
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHS

18

Tema 2.1. YpaBHEHHUS U CUCTEMBI YpaBHEHUI

JIny"HOCTHO-EesATENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 2.2. HepaBeHcTBa

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
Pa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.1. OCHOBHBIE TIOHATHS

JIny"HOCTHO-esATeENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS

Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE
TOKJIECTBA

JIMYHOCTHO-AEATEIbHAs
TEXHOJIOTHSI,
pPa3BUBAIOLLIAS TEXHOJIOTUS

Tema 3.3 IIpeoOpa3zoBanus IPOCTEUIITUX
TPUTOHOMETPHUECKUX BBIPAKEHUN

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTUS

Tema 3.4. TpuronomeTpudeckue ypaBHeHUs U
HEpPaBEHCTBA

JIMYHOCTHO-AeATEIbHAs
TEXHOJIOTHSI,
pa3BHUBAIOILIAS TEXHOJIOTUS

10.

Tema 4.1 ®ynkiuu. CBoiicTBa QyHKIINAMN.
OO6patHble QyHKIMH

JInaaoCTHO- eI TENbHAS
TEXHOJIOT U,
pa3BHUBAIOIIAS TEXHOJIOTHUS
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11. Tema 4.2. CteneHnnle, Moka3aTelibHbIE, JImyHOCTHO-AeATeIIbHAS 4
norapu()MUIECKHE U TPUTOHOMETPUUIECKUE TEXHOJIOTHS;
¢byukaun. OOpaTHBIE TPUTOHOMETPHUYECKHE pa3BUBAIOIIAS TEXHOJIOTUS
byHKIIUN
12. Tema 5.1. IlociieqoBaTEILHOCTH. JInuHOCTHO- e TeIbHAS 4
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTUS
13. Tema 5.2. IlpousBoanas JIMYHOCTHO-ACATEIbHAS 3]
TEXHOJIOTHSI,
Pa3BUBAIOIIAS TEXHOJIOTHUS
14. Tewma 5.3. IlepBooOpa3Has u UHTErpa JInuHOCTHO-IEATEIbHAS 6
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
15. Tema 6.1 DneMeHTb KOMOMHATOPUKHU JIMYHOCTHO-ACATEIbHAS 3]
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTUS
16. Tema 6.2. D1eMeHTBI TEOPUU BEPOSITHOCTEN JInyHOCTHO-IeATeIbHAS 2
TEXHOJIOTHS;
pa3BUBAIOIIAs] TEXHOJIOTUS
17. Tema 6.3. D1eMEHTHI MaTEeMaTUUECKOM JIM4HOCTHO-IesATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTUS
18. Tema 7.1 KooparHaThl 1 BEKTOPbI JIM4HOCTHO-IesATeIbHAS 8
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
19. Tewma 7.2. IIpsiMbI€ U MIIOCKOCTH B IPOCTPAHCTBE JIndyHOCTHO-EATEIbHAS 10
TEXHOJOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
20. Tema 7.3. MHOrOrpaHHUKHU JIMYHOCTHO-AEATEIbHAs 6
TEXHOJIOTHS;
pa3BUBAIOIAS TEXHOJIOTHUS
21. Tewma 7.4. Tena u mOBEpXHOCTH BpaIleHUS JIndyHOCTHO-EATEIbHAS 4
TEXHOJIOTHSI,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
22. Tema 7.5. I3mepeHust B reOMETpUUA JIN4HOCTHO- e TeIbHAS 4

TEXHOJIOTHSI,
pa3BHUBAKOIIAS TEXHOJIOTUS
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI IUCHUTIINHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeibHOr0 MPoIecca Mo TUCIUILTHHE

Peanuzanuss  yyeOHOW  JUCHUIUIMHBI ~ OCYILECTBIAETCA B  KaOWHETe
MateMmaTukH, yi. Jlumutpona, 200, aya. 501.

O6opynoBanue yueOHOro KaOUHeTa:

- CleNMaM3UpOBaHHAs MeOEeIb U CUCTEMBI XpaHEHUS (JI0CKa KJIaCCHAs, CTON U
CTYJI yUUTENS, CTOJIBI U CTYJIbsl yYEHUYECKHUE, MKaDbI 111 XpaHSHUs YU4EOHBIX
OCOOM, CUCTEMBI XpaHEHUS TaOIUI] U TIJIaKaTOB);

- TEXHUYECKHE CpeIcTBa 00ydeHus (pabodee MECTO YUHUTEIST: KOMITBIOTEP
YUUTENS, BUACOIPOCKTOP, dKpaH, uiieH3uonHoe [10);

- JIEMOHCTPAIIMOHHBIE YUEOHO-HATJISIIHBIE MOCOOUS (KOMIUIEKTHI CTEHIOB,
KOMILIEKTHI Ta0JIUII, MOPTPETHI BHIIAIOIIUXCS MATEMAaTUKOB, KOMIUIEKT
WHCTPYMEHTOB KJIACCHBIX C MAarHUTHBIMU JICP>KATEIISIMU);

- DJIEKTPOHHBIE CPe/ICTBA OOyUYEHUs (KOMIUIEKT BUACOPUIBEMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeH st

. Onepannonnas cucrema Microsoft Windows 10
. ITaxer nporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBo6oaHOe mporpaMMHOe oOecrieueHue,

HE OIPaHHYCHO, OECCPOYHO)

. Uureprer Opaysep Google Chrome (OecrutatHoe mporpamMMHOe oOecrieueHHe, He

OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcanpHbIli HA0OpP KOJEKOB (KOAMPOBIIMKOB-

JEKOJUPOBIIMKOB) U YTHJIHT ISl TPOCMOTpa U 0OpabOTKH ayauo- U Bujeodhanon
(OecrmaTHOE MpOTpaMMHOE oOecIieueHue, He OrPaHNYEHO, 0ECCPOUHO)

. WinDjView — mnporpamma s mpocmorpa (aitsmoB B ¢opmare DIV um DjVu

(cBOOOHOE MTpOrpaMMHOE OOeCIIeYeHNE, He OTPAHUYCHO, OECCPOYHO)

. Foxit Reader — mpukiagHoe nporpaMMHOEe oOOeCHeUYeHHe I MPOCMOTpa

ANEKTPOHHBIX JOKYMEHTOB B cra"aapre PDF (OecriatHoe mporpamMmHoe
oOecrieueHne, He OrPaHuCHO, OECCPOUHO)
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5. IEPEYEHB OCHOBHOM u NONOJHUTEJBHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUIIJINHBI

5.1. OcHoBHas JiuTEpaTypa:

l.boromonoB, H. B. Maremaruka : y4eOHHK JJISI  CPEIHETO
npodeccuonansHoro odpazosanus / H. B. boromornos, I1. 1. Camoitnenko. — 5-¢
u3a., nepepadb. u mon. — Mocksa : M3pgatensctBo [Opaiit, 2020. — 401 c. —
:(ITpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum

nocryma : https://urait.ru/book/matematika-449006

2. bammakoB, Mapk VBanoBuu. MaremaTuka: anreépa U Hauajia
MaTeMaTUYeCKOro aHaiamsa, reomerpusi [TekcT] : y4yeOHMK AJiS KCIONb30BaHUS B
y4ueOHOM Tpoliecce oopazoBatenbHbIX yupexkaenuit CI1O Ha 6a3e 0CHOBHOTO 00111eT0
o0pa3zoBaHus C MOJy4YEHUEM cpeaHero oomiero oopazosanus / M. 1. bamimakos. - 4-¢
u3a., crep. - MockBa : Axkaaemus, 2017. - 253 c. : un. - (Ilpodeccuonanpuoe
oOpazoBanue. O6meo0pa3zoBaTeabHbIC TUCITUTIINHEL). - ISBN 978-5-44

3. bammakoB, Mapk HWBanoBuu. MaremaTuka: anrebpa W Hayaia
MaTeMaTUYECKOr0 aHaiu3a, reomeTpus [TeKcT] : 3aJayHuK : yyeOHOEe mocoOue ist
UCIIOJIB30BaHUs B YUeOHOM Mpoliecce oopa3zoBatenbHbIX yupexaenuit CIIO na 6aze
OCHOBHOT'O 00111eT0 00pa30BaHus C MOJyYeHHUEM CpeaHero obiero oopasoanus / M.
N. bammakoB. - 4-e wu3a., crep. - MockBa : Axamemms, 2017. - 414 c. -

(ITpodeccuonansuoe obpazoBanue. OO6IIE0Opa3zoBaTebHbIe TUCIUTUINHBI). - ISBN
978-5-4468-5127-0 68-5988-7

5. 2 lonoiHUTE/IbHASA JIUTEPATypa:

1. baBpun, M. WM. Marematuka : y4yeOHUK M TPAKTUKYM IS CPEIHETO
npodeccuonansuoro odpaszosanus / U. U. baBpun. — 2-e uzn., nepepad. u gom. —
MockBa: MWznarensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpuoe
obOpazoBanmne). — ISBN  978-5-534-13068-3. — Pexum mocrtymna
https://urait.ru/book/matematika-449045

2. boromonos, H. B. I[Ipaktuueckue 3anarust no Mmaremaruke B 2 4. Hacte 1 :
ydyeOHOoe mocoOue g cpeaHero mnpodeccuoHaibHOro obpazoBanusi / H. B.
boromonos. — 11-e u3z., nepepad. u non. — MockBa: U3narensctBo FOpaiit, 2020.
— 326 c¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-08799-4. —
Pesxxum nmoctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromosnos, H. B. [Ipaktnueckue 3ansTus mo MmareMaruke B 2 4. Yactp 2 :
yueOHOe mocobue Il cpeAaHero  mpod)eCCHOHAIbHOrO — oOpasoBanus [
H. B. boromonos. — 11-e u3n., mepepad. u gon. — Mocksa: M3narensctBo IOpaiiT,
2020. — 251 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-08803-8.
— Pexxum nmoctyma : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. llepuoanuyeckue U3IaHMs:

1. ’Kypnan MaremaTtuka B mKose

2.OnexTpoHHas oubnunoreka "M3narensckoro noma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .Basel nanssix komnaauu «Mct Beroy» (http://dlib.eastview.com).

5.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEepHET», HEOOXOAMMBIX /IS OCBOCHUS IUCHMILIMHBI

1.

2.
3.

8.

9.

MuHuCcTepCTBO HAayKM M Bbiciero oOpaszoBanus Poccuiickoit
®deneparmu_(https://minobrnauki.gov.ru/);

denepanbHbIil moptan "Poccuiickoe odopazosanue” (http://www.edu.ru/);
Nudopmanmonnas cucrtema "EnnHoe oKHO 10cTyna K 00pa3oBaTeIbHbIM
pecypcam" (http://window.edu.ru/);

Enunas  komnekuuss — IUQPPOBBIX  0Opa3oBaTENbHBIX  PECYpPCOB
(http://school-collection.edu.ru/);

®enepalibHbIl  LIEHTP HH(POPMALIMOHHO-00pPA30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

OopasoBareibhblil mopran "Yyeba" (http://www.ucheba.com/);

[Ipoekt T'ocynapCTBEHHOr0 HMHCTUTYTa pycckoro sizbika umeHu A.C.
[Tymkuna "O6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunast anekrponnas 6udmuoreka (HOB) (http://www.elibrary.ru);
HarmonanbsHas anextponHas oubanoreka (http:/u36.pd/);

10.KubepJlenunka (http://cyberleninka.ru/).
11.CnpaBoyHO-UHPOPMALIMOHHBIH nopTan "Pycckuii A3BIK"

(http://gramota.ru/);

12.Cnyx0a TeMaTHUECKUX TOJIKOBBIX cioBapei (http://www.glossary.ru/);
13.CnoBapu u surmknonenuu (http://dic.academic.ru/);
14 Koncynbrant Ilmroc - cmpaBoyHasi mpaBoBasi cucTeMa (IOCTYI IO

JIOKAJIbHOW CETH)
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6. METOJINYECKHUE YKA3AHMS JJIS1 OBYYAIOLIUXCS MO
OCBOEHMUIO JUCHUIIUHBI

JlucrumuinHa npeycMaTpyuBaeT JIEKIIMOHHbBIE U MPAKTUYECKUE 3aHSITHS.

VYcnenrHoe u3dyueHue Kypca TpeOyeT MOoceleHus JEKIUi, aKTUBHOM paboThl Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJIEHHE C OCHOBHOM M JONOJHUTEIILHON JINTEPATYPOU.

Bo BpeMms JIeKIIMH CTYAEHT JI0J>KEH BECTH KOHCIIEKT.

PaboTa ¢ KOHCHEKTOM JEKIMA MpearnonaraeT NpocMOTp KOHCIEKTAa B TOT e
JeHb mnocie 3aHiaThid. [Ipu 3TOM HEOOXOAMMO TNOMETHTH MaTepHallbl KOHCIIEKTA,
KOTOpBIE BbI3BIBAIOT 3aTpyAHEHUs Juisi NoHuMaHus. [Ilpu sTom oOywaromumiics
JOJDKEH CTapaTbCsid HAWTH OTBEThl HA 3aTPYJHUTENbHBIE BOMNPOCHI, HCIHOJIb3YA
peKoMeHayeMyIo uteparypy. Eciiu eMy caMocTosITeNbHO HE YAaJI0Ch pa300paTbes B
MaTepuase, HeoOXOAUMO CPOPMYJIUPOBATH BOIPOCHI U OOPATUTHCS 3@ MOMOIIBIO K
MPErnoJIaBaTeNlio Ha KOHCYJbTAllMM WM Ommbkadmed nekuuu. OOydaroniemycs
HEOOXOMMO PEryJIsipHO OTBOJUTH BpeMs Ui IOBTOPEHUS IPOUIEHHOTO0 MaTepuara,
MIPOBEPSISL CBOU 3HAHMSI, YMEHUS U HABBIKU 1O KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABIISIIOT BaXHYIO YacTh MpodeccHOHaNbHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAas 1I€JIb MPOBEACHUS NPAKTUYECKUX 3AHITHH —
(GbopMHpOBaHHE y CTYJAEHTOB AHAIMTUYECKOIO, TBOPUECKOIO MBILUIEHUS ITyTEM
NpUOOPETEHUs] MPAKTUUYECKUX HABBIKOB. METOIMYECKHE YKa3aHMs K MPaKTUYECKUM
3aHATUAM MO JUCHMIUIMHE HapsiAy ¢ paboueld mporpamMmoil v rpadukoM y4eOHOro
npolecca OTHOCATCA K METOJUYECKUM JIOKYMEHTaM, OIpPEACINIIONINM YpPOBEHb
OpraHu3alliy U KauecTBa 00pa3zoBaTEIbLHOTO MPOIECCa.

[Ipy MoAroToBKE K MPAKTHYECKHUM 3aHATHUSM HEOOXOIUMO MPOCMOTPETH
KOHCHEKTHI JICKIUA U METOJAMYECKUE YKa3aHUs, PEKOMEH/IOBAHHYIO JIUTEpATypy IO
JAHHOM TeMe; OArOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOIIPOCHI.

B Xxone BBINOIHEHUS HWHAWBUIYAIBHOTO 3aJaHUs MPAKTHUYECKOTO 3aHSTHS
CTYIAEHT TOTOBUT OT4YeT O pabore. B oTuer 3aHOCATCA pe3yNnbTaThl BBITOJIHEHUS
KOKJIOTO MyHKTa 3ananust (rpaduku, TaOJIMIBI, pacueThl, OTBETHI HA BOMPOCHI
MYHKTOB 3aJ]aHusl, pEUICHUE MPUMEPOB U 3aAad U T.m.). 3a 10 MUH 10 OKOHYaHHUS
3aHATHUS TPErnojaBaresib MpoBepsieT 00bEM BBINOJIHEHHOW Ha 3aHATHUU pPabOTHl U
OTMEYaeT Pe3yJbTaT B paboueM KypHale.

OcraBiuecss HEBBINOIHEHHBIMU MYHKTBI 3aJaHUsl MPAKTUYECKOTO 3aHATUS
CTYJIEHT 00s13aH J0JIe1aTh CAMOCTOSATEIBHO.

[Tocne mpoBepkH oTyYeTa MPENnojaaBaTellb MOKET MPOBOAUTH YCTHBIM WIIU
MUCBMEHHBIA  ONPOC CTYACHTOB JUIsl KOHTPOJII YCBOEHUSI MMM OCHOBHBIX
TEOPETUYECKUX U MPAKTUYECKUX 3HAHUI MO TeMe 3aHATUs (CTYyACHTbHI JOJKHBI 3HATH
CMBICJI TOJIYYEHHBIX MUMHU PE3YyJbTaTOB W OTBETHI HAa KOHTPOJIbHBIE BOMpOChI). Ilo
pe3yJibTaTaM MPOBEPKH OTYETA M OMPOCA BBICTABIISIETCS OIEHKA 3a MPAKTUYECKOE
3aHSTHE.
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CamocrositenbHas pabora cryaeHToB (CPC) mo JuCHUIIIMHE UTPAET BaXKHYIO
POJIb B X0JI€ BCEr0 Y4EOHOro Mpouecca.
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7. OHEHOYHBIE CPEJICTBA JIJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacnopT ¢oHIA OLEHOYHBIX CPEACTB

OueHouHble  CpelIcTBAa  MpEAHA3HAYeHbl Il  KOHTPOJS UM OLEHKH
00pa30BaTENbHBIX JOCTIKEHUH OOYYalOIIMXCs, OCBOMBIIMX MPOTpamMMmy y4ueOHOMH
JUCUUTUINHBI.

@OHJIT OLEHOYHBIX CpPEICTB BKJIIOYAET KOHTPOJIBHBIE MaTepHaybl IS
NPOBEICHHUS  TeKylero KOHTpPoJass B  (opmMe 1OpoBepodHble  PabOTHI,
CaMOCTOSITENIbHBIE  PAa0OTBl M KOHTPOJbHBIE pabOTBl W NMPOMEKYTOYHOM
arrecranuu B opme 3auera 1 dK3aMeHa.

Hean n 3axa4n GOHIOB OLIEHOYHBIX CPEACTB

@DOHIIbI OLIEHOYHBIX CPEJICTB CO3MAIOTCA JJIs aTTeCTallMM OOydYaroluxcs ¢
LEIbI0 OLIEHKM UX MEPCOHAIBHBIX JIOCTH)KEHUH MO3TalHBIM  TpeOOBaHUSAM
cootBercTByMOIIEel [ITICC3 u npeacrasisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIIHUX
MaTepHaoB, MO3BOJSIOIIMX OLEHUTh YMEHUS, 3HAHUSA, MPAKTUYECKUH ONBIT U
OCBOCHHBIE KOMITETECHIIUU.

@DOHIBI OLEHOYHBIX CPEACTB MO3BOJIIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
NOJTOTOBKM CTyJE€HTAa Ha KaXIOM OJrTane oOyudeHuss TpeOoBaHUsIM paboueit
IporpaMMbl  yuyeOHOW JHCUUIUIMHBI, padoueld mporpammbl MNPOPECCHOHATBHOIO
MOJYJISl, IPOrpaMMam MPaKTHK, IPOrpaMME IOCY1apCTBEHHOM UTOTOBOM aTTECTALMH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTPOJb M  YOPABJICHHE IMPOLIECCOM NPHOOPETEHHs  CTyACHTaMHu
HEO0OXOAUMBIX 3HaHHUU u yMEHUH, OTPEEICHHBIX benepabHBIMU
roCyJIapCTBEHHBIMU 00pa3oBarebHbiMU cTaHjgapTamMu CIIO mo cooTBEeTCTBYOIICH
CHEUATbHOCTH;

—KOHTpOJIb U yIpaBlieHHe AocTkeHueM weneit peanmnzaunn [IIICC3 CIIO,
OTpEICICHHBIX B BHUJE Habopa oO0mmMX # Tpo(ecCHOHATBHBIX KOMITETEHIIUN
BBIITYCKHUKOB;

—o0ecreyeHne COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
po(ecCUOHANIBHOM IS TEIbBHOCTH BbIITY CKHUKA.

7.2. Kputepum olleHKH 3HAHUI

OuneHka NUCbMEHHBIX KOHTPOJILHBIX PA00T 00yYalOIINXCS 0 MATEMATHKE:

OTBeT OLICHUBACTCS OMMEMKOU «5», €CIIN:

— paboTa BBITOJIHEHA ITOJTHOCTBIO;

— B JIOTMYECKUX PACCYXICHUAX U OOOCHOBAHUHU PEIICHUS HET MPOOEIOB U
OIINOOK;

— B pEIICHHH HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTD,
OMHCKA, KOTOpasi HE SBJISIETCS CJCJACTBUEM HE3HAHUS WM HEMOHUMAaHHS y4eOHOro
Marepuana).

Ommemka «4» CTaBUTCSA B CIEAYIOIINX CITy4asXx:
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— paboTa BBIMOJHEHA TMOJHOCTHIO, HO OOOCHOBaHUS WIaroB pEIICHUs
HEJAOCTaTO4YHbl (€cu  yMeHHe OOOCHOBBIBaTb pACCYXKIACHHMS HE  SIBISUIOCH
CHeUalbHbIM 0OBEKTOM IPOBEPKN);

— JIONYIIEHbl OJHA OIIMOKAa WJIM €CTh JiBa — TPU HENOUYETa B BBIKJIAJKAX,
pUCYHKax, dYepTexax WM rpapukax (ecid 53Th BUABl pabOT HE SBISIIHCH
CHeUalbHbIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

— JomylleHo OoJiee OJHOM OMMOKM Wi Oojee NByX — TPEX HEIO0YETOB B
BBIKJIQ/IKaX, YepTexkax WM rpadukax, HO oOyyarouuiicss obnanaer o0sA3aTeIbHBIMU
YMEHHSMU 110 IPOBEPSIEMOMN TEME.

Ommemka «2» CTaBUTCS, €CIU:

— JIONYIIEHbI CYLIECTBEHHbIE OIIMOKH, MOKA3aBIIWE, YTO OOy4YarOIIMUCS HE
oOnasaeT 00s3aTeNbHBIMU YMEHHUSIMU IO JAHHOM TeMe B MOJHOM Mepe.

OneHKa yCTHBIX 0TBETOB 00y4alOUIUXCS 10 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEmMKOU «5», €CIIU CTYICHT:

— TMOJHO PacKpblUl COJAEpX)aHUE MaTephala B 00beMe, MPEeTyCMOTPEHHOM
IIPOrPaAMMON;

— H3JI0OXKWJI  MaTepuall  rPaMOTHBIM  S3bIKOM, TOYHO  HCIOJIb3Ys
MaTE€MaTUYECKy0 TEPMHUHOJOTHUIO M CHUMBOJIMKY, B OINPEICICHHOW JIOTHYECKOU
IIOCJIEIOBATEIBHOCTH;

— TMPaBWIbHO BBINOJIHWI PHCYHKH, YEpPTEXKHU, TIpapUKHU, COIyTCTBYIOLIUE
OTBETY;

— TMOKa3aJ]l yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU NpPUMEpPaMU,
IPUMEHSATH €€ B HOBOM CUTYalllU TP BBINOJIHEHUHU NPAKTUYECKOTO 3aJaHUs;

— MPOJAEMOHCTPUPOBAJl 3HAHHUE TEOPUU PAHEE H3YUEHHBIX COMYTCTBYIOIIHUX
TeM, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTb MCHOJB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB;

— OTBEYaJ CAaMOCTOSITENbHO, 0€3 HABOSAIINX BOIIPOCOB MPENOIaBaTENs;

— BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH MNPU OCBEIIEHHH BTOPOCTEHNEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPbIE YUYEHHMK JIETKO HMCHPABHJI IMOCJE 3aMeyaHus
YUHTEJIS.

OTBeT OLECHUBAETCA oOmMmemKou «4», €ciu YIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLEHKY «5», HO IIPU 3TOM UMEET OJANH U3 HEOCTATKOB:

— B U3JIOKEHHWU JIOMYyIIEHbl HeOoIblMe NpoOenbl, HE HCKa3UBIIEe
MaTEeMaTUYECKOEe COJIepKaHUE OTBETA;

— JIOMYILIEHbI OJUH — JBa HEAOYETA MPU OCBEUIEHUH OCHOBHOT'O COJEP KaHUS
OTBETAa, UCTIPABIICHHBIE MOCJIE 3aMeUYaHusl IPENO1aBaTEeNs;

— JIONyIEHbl omuOka wuiM Oosiee JBYX HEJAOYETOB MPHU  OCBEIIECHUU
BTOPOCTEIIEHHBIX BOMNPOCOB WJIM B BBIKJIAJKaX, JErKO MCIPABJICHHBIE IIOCIE
3aMeyYaHusl MPernoaaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOUIUX CIydasx:
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— HEMNOJIHO PACKPBITO COAEpXkKAaHWE MaTepuana (CoAepKaHUE H3JI0KEHO
(¢parMeHTapHO, HE BCErJa IOCJIEI0BATEIbHO), HO IMOKa3aHO o0O0llee MOHUMaHHE
BOIIPOCA M  MPOJEMOHCTPUPOBAHBI  YMEHHUA, JIOCTATOYHBIE [JIs  YCBOEHUS
nporpaMMHoOro wmarepuana (ompeaeneHsl «TpeOoBaHusSMH K MaTeMaTH4ECKOU
MOJIFOTOBKE 00YYaIOIIUXCs» B HACTOAIIEH MpOorpaMMme 1Mo MaTeMaTUKe);

— HMEJIMCh 3aTPYJHEHUs WM JONYLIEHbl OIIMOKM B ONpEIEICHUU
MaTEeMaTUYECKONH TEPMHMHOJIOTMM, YEpTEKaxX, BBIKJIAJKaX, HCIPABICHHBIE I10OCIE
HECKOJIbKHX HAaBOJSIIMX BOIIPOCOB MTPENOIaBATENIS;

— CTYJEHT HE€ CIpaBWICS C IMPUMEHEHHEM TEOpPUUM B HOBOW CHUTyalMH IpU
BBIIIOJIHEHUH MPAKTUYECKOrO 3a/JaHMsl, HO BBINOJHWI 3aJaHHs 0053aTEIbHOIO
YPOBHSI CJIIOKHOCTH 110 JAHHOH TEME;

— IpU JOCTaTOYHOM 3HAHMM TEOPETHUYECKOIO MaTepuaia  BbISBJICHA
HEJ0CTaToOYHasi COPMHUPOBAHHOCTh OCHOBHBIX YMEHHI U HaBBIKOB.

Ommemka «2» CTaBUTCS B CIEIYIOLIUX CITydasx:

— HE PacKpbITO OCHOBHOE COJIEP )KaHNE yUEOHOI0 MaTepuraa;

— O0OHapy’>KeHO HE3HaHUE YUYEHUKOM OoJiblle miu Hanbolsiee BaKHOH 4acTu
y4eOHOI0 MaTepHuaa;

— JIONYIIEHbl OWIMOKM B OMNPEACICHUH MOHATUM, NpU HUCHOJIb30BAaHUU
MaTeMaTUYECKOM TEpPMUHOJIOTUH, B PHUCYHKax, uepTekax Win rpadukax, B
BBIKJIQJIKaX, KOTOpbIE€ HE MCIPABIIEHBI IOCIE HECKOJbKUX HAaBOJISAILIUMX BOIPOCOB
IIPEMNOIaBaATEIIS.

O0mas kiaccupukanusa omMMOOK:

[Ipu oneHke 3HAHUN, YMEHUN U HaBBIKOB OOYYalOIIMXCS CIEAYET YUUTHIBAThH
Bce OMMOKH (rpyObie U HETPYObI€) U HEAOUYETHI.

1. 'pyObIMH CUUTAIOTCH OIIUOKM:

— HE3HaHUE OIpPECIICHUs] OCHOBHBIX MOHSTHI, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUN Teopuu, HE3HaHWe (PopMyJi, OOIIECTIPUHSATHIX CHUMBOJIOB 0003HAUYCHUMN
BEJIMYWH, €IMHUL] X U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUU €IMHUL] U3MEPEHHUS;

— HEYMEHHUE BBIJICJIUTH B OTBETE [VIABHOE;

— HEYMEHHUE MPUMEHSTh 3HAHUS, AJITOPUTMBI JIJIs1 PEIICHUS 3a]1a4;

— HEYMEHHUE JIeJIaTh BBIBOJIbI U 000OIICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH IPpaPUKH;

— HEyMEHHE MOJIb30BATHCS MIEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 06€3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIC UM OIITUOKH;

— BBIYUCIIUTENIbHBIC OMUOKH, €CJIU OHU HE SIBIISIOTCS OTMCKOM;

— JIOTUYECKHE OIIUOKH.

2. K HerpyObIM o1IMOKaM cJjielyeT OTHECTH:
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— HETOYHOCTHb (DOPMYIHPOBOK, ONMpPEIEICHUN, TOHATUN, TEOPHid, BbI3BaHHAs
HEIIOJIHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPEAEIAEMOIO IMOHATUS WU 3aMEHOU
OJIHOTO - IBYX M3 3THUX IIPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTH rpaduka;

— HEpalMOHaJbHbBIN

METOA

peLIeHUs

3aJgaduun

501041

HEOOCTAaTOYHO

NPOJyMaHHBIA TUIAH OTBETA (HAPYIICHHE JIOTMKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMHU );
— HepalMOHAIbHBIE METOABI pa0OTHI CO CIIPABOYHOM U IPYTON JIUTEPATYPOU;

— HCYMCHHC PpCIIATL 3ad49U, BBIIIOJIHATL 3a1daHU B O6HICM BHUIC.

3. Hegoueramu ABJIAIOTCA:
— HepaluoHaJIbHbIC MPUEMBbI BEIYUCICHUN U TPeoOpa3oBaHuUi;

— HeOpeXHOE BBITIOJIHEHHE 3alUCel, uepTexeil, cxeM, rpadukos.

7.3. OneHoYHbIE CPeACTBA JAJIA MPOBEACHUA TeKYIel aTTecTaluu

Tekyiiuii KOHTPOJIb MOXET MIPOBOJAUTHCS B popme:

— (poHTaIBHBIN OIpoC
— WHIWBUIYAIBHBIA YCTHBIA OIIPOC

— TMHUCHMEHHBIN KOHTPOJIb
— TECTHPOBAHUE MO0 TEOPETHUCCKOMY MaTepHaITy
— nmpakThueckas (JlabopatopHas) padorta

— 3ammTa pedepara

— 3alyTa BBIIIOJHCHHOT'O 3aJaHUA,

— pazpaboTtka mpobsieMbl Kypca (JoKIam).

OueHuBaHue NMPU TEK

I aTTeCcTalun

®opMma Burazenus JInynsle ITpumepsl
aTTectauu | 3HaHUS YMmenus (HaBbIKH) KauecTBa OLICHOYHBIX
u CTYJEHTA CPEICTB
YcrHbII KoHntpoub Onenka Onenka Onenka Bomnpocsr
OIIpOC IO | 3HAHUH 1O YMEHUS HaBBIKOB CIIOCOOHOCTH IPUIIAratoTCs
TeMaM OTIpe/IeNIEHHBIM | pa3inyarh paboThI € OTIepaTUBHO U
npobiaemMam KOHKPETHbIE JUTEPATypHBl | KAYECTBEHHO
MOHSITUS MU OTBeuaTh Ha
UCTOYHUKAMHU | TIOCTaBJICHHbIE
BOIIPOCHI
Pedepar Kontposnb Ouenka Ouenka Ouenka Temsbl
(moxnan) 3HaHWH MO YMEHUs HAaBBIKOB CIIOCOOHOCTH K pedeparoB
OIPECIIEHHBIM | pa3Inyarhb paboThI ¢ CaMOCTOSITENIBHO | (JIOKJIaJ10B)
npobiieMaM KOHKPETHBIE JUTEepaTypHbl | i paboTe u IPHUIIAraloTCs
HIOHSITHS MU aHaJIN3y
HUCTOYHUKAMHU | JINTEPATYPHBIX
HCTOYHUKOB
KoHntpoib Onenka Onenka Onenka Kontponsn
KonTpons | 3HaHuA YMEHUS HaBBbIKOB CIIOCOOHOCTH b€ pabOTHI
IIPWJIArarTcs
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Has paboTa | TEOpeTHYEeCKUX | paboTath C paboThI ¢ OIIEpaTUBHO U
OCHOB MaTEeMaTHYeCK | MaTeMaTHYEeCK | KaYeCTBEHHO
MaTEeMaTHKH. UM aIllapaToM | UM aImapaToM | pemaThb

TSt IIOCTABJICHHBIC

o0ecrnieueHus Ha IIPAKTUYECKUX

penieHus paborax 3a1aun

MPAaKTUYECKUX u

3amad. apryMEeHTHpOBAT
b PE3YJIbTaThI

le/IMepHBIe TECTOBLIC 3a/laHMsA: HC ITPCAYCMOTPCHBLI.

IIpuMepHBbIe BONIPOCHI AJIs1 YCTHOI'O OIIpoca:

1.JlaitTe onpeiesieHue KOMIIJIEKCHOTO YKCIIa.

2.JlaliTe onpeeiecHuE MHUMOW €IMHULIBI

3.Ha3oBuTe HaTypalbHbIC YUCTA.

4.Ha3oBuTe paimoHalIbHbIE YHCIIa

5.Ha3oBurte crerieHn MHUMOMN € IUHUIIBI

6.Kakue KOMILIEKCHBIE YK CIIa HA3bIBAKOTCS PABHBIMU

7.Kakue KOMIUIEKCHBIE YK CIIa HA3bIBAKOTCS COMPSKEHHBIMH.

8.Kakne KOMILJIEKCHBIE YHCIIa HA3bIBAKOTCS TPOTUBOIOJIOKHBIMU

9.Kak n3o0pakaroTcsi KOMIJIEKCHBIE YHCIIa TEOMETPUUYECKU

10.JaitTe onpeneneHne MOAYJIsl KOMIUIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbI KOMIUIEKCHOT'O YHCIIa

12.I1epeuncaute HopMbl 3aHCH KOMIUIEKCHBIX YHCEIl

13Kak BBINOJHSTE ACUCTBUS HaJl KOMILJIEKCHBIMU YHCJIaMU B alreOpandeckoin
dbopwme.

14.HazoBuTE YUCIIO COMPSHKEHHOE KOMIUIEKCHOMY Yuclly Z = 2 - 31 ¥ IEPEMHOKHUB
HUX JaiTe OTBET

15.Yemy paBHBI KOPHU KBaAPATHOTO YPABHEHUS C OTPULATEIbHBIM
JTUCKPUMUHAHTOM.

16.JaliTe onpeaeneHne KOMILUIEKCHOTO YUCa.

17.3anucars CBOMCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3aTEIIEM.

18.Yto Ha3bIBaeTCs JOorapu(mMoM C MPOU3BOILHBIM OCHOBAaHUEM?
19.3anucaTh OCHOBHOE JIOTApU(PMUIECKOE TOKIACCTBO.

20.ITocTpouTs rpaduk nokazaresbHON (YHKIMH C OCHOBaHUEM OoJbuIe 1.
21.Yto HazbiBaeTcs jorapuMupoBaHueM?

22.Yt0 Ha3bIBAIOT HATYPAIbHBIM JOrapupmom?

23.3anucats hopmyily miepexojia OT OJJHOTO OCHOBAHUS K APyromy?
24.HazoBute ¢opmyisl Kpamepa.

25.Ilepeuncnure METOIbI PEIICHUSI CUCTEM JIMHEHHBIX YPaBHEHU C ABYyMS
HEU3BECTHBIMU.

26.1lepeuncnute METOIBI PEIICHUSI CUCTEM JIMHEHHBIX YPABHEHUH C TpeMsi
HEU3BECTHBIMU.

27.Ha3oBute CBOICTBA OMPEACITUTENS.

28.Ecnu onpeaenuTenb paBeH HYII0, TO CKOJIbKO PEUIEHU UMEET CUCTEMA
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29.Yto Ha3biBaeTcs GyHKIMEH?

30.YTo Takoe 00s1acTh ONpeaeNeHHs U 00JacTh 3HAUCHUN QyHKITUU?

31.Yto Ha3bIBaeTcs (yHKIMEH 0OpaTHON JaHHOM?

32.JlaTh onpeneneHue CIoKHON QYHKIIHH.

33.IlpuBectu mpuMepsl 00paTUMBIX (PYHKIIHM.

34 .Ilepeuncnuth ciocoObl 3aaHust PyHKINN, X JOCTOMHCTBA U HEOCTATKH.
35.Yto Ha3bIBaeTcs rpaukoM (pyHKIHH?

36.KakoBbl 0cOOEHHOCTH TpauKOB MpSIMOM 1 0OpaTHON QYyHKITUN?

37.01 4ero 3aBUCHUT 00JIACTh OMPEICTCHUS CIOKHON PYHKITUN?

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

40.YT1o nmoka3sIBaeT Mpou3BoIHasI (YyHKIIHMS B TOUKE?

41.KakoB reOMETPUYECKUN CMBICII TPOU3BOIHON?

42.KakoB (hu3nyecKuii CMbICI MPOU3BOIHOMN?

43.Kakue cBOMCTBa IPOU3BOIHOM BbI 3HAETE?

44 11o xakuM (opmysaM BbIYHUCIISIOTCS MPOU3BOIHBIE TPUTOHOMETPUUYECKUX
byHKUIMNA?

45 .11o xakuMm (opmyam BbIYHCISIOTCS MPOU3BOIHBIE CTENEHHOW (PYHKIIMM?
46.11o xakuM (hopmysiaM BBIYHMCIIAIOTCS TPOU3BOIHBIE TOKA3ATENbHON (QYHKIUN?
47.I1o xakuM (opMyaM BBIYHCIIAIOTCS POU3BOIHBIE JOrapuPMUIECKOl PyHKIUN?
48.Kak BBIYUCIISIFOTCSI TPOU3BOIHBIC CIOXKHON (PYyHKITUN?

49.Yto HazbiBaetcs nuddepennranom hpyHKuun?

50.Y1o HEOOX0IMMO c/ieNiaTh, YTOOBI BBIYUCIUTH AuddepeHuan QyHKuu?
51.Kakoii Bua UMeeT ypaBHEHHE KacaTelbHOU K rpaduky GyHkmu Y= y(X)?
52.KakoB reomerpudeckuii cmbici auddepenimana?

53.Kakas ¢hyHKIMS Ha3bIBAETCS MOHOTOHHO BO3PACTAIOIICH?

54.Kakas (pyHKIMS Ha3bIBA€TCS MOHOTOHHO YOBIBaroIen?

55.Kak uccienoBats GyHKIIUIO HA MOHOTOHHOCTB?

56.Kakne TOUKM Ha3bIBAKOTCS KPUTUUECKUMU ?

57.Yt1o Takoe 3KCTpeMyM (PyHKIU?

58.Kak uccnenoBath (hyHKIHMIO HA SKCTPEMYM I10 IEPBOMY MPaBUITY?

59.Kak uccnenoBath (hyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60.Kak BbIUMCINTH HAanOOJIbILIEE M HAMMEHbBIIIEEe 3HaUeHue (PyHKIHUN Ha
MPOMEKYTKE?

61.Yrto siBnsieTCss OCHOBHOM 3a/1aueil MHTErpaJbHOTO UCUUCIICHUS?

62. Kakas ¢yHKIIMS Ha3bIBa€TCs MEPBOOOPA3HOM IS 3aJaHHOW (PYHKITUN?

63. Ecmu F(X) — mepBooOpasnas mis f(X), ToO KakuM paBEeHCTBOM CBSI3aHbI OHH MEXKTY
coboi?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAHUHU MEPBOOOPA3HON (HYHKITUH.
65. IlepBooOpa3zHas onpenensercs HeoJHO3HaYHO. Kak 3T0 HYy»XKHO MOHUMAaTh?
66. IloueMy npu MHTErpUPOBAHUHU (DYHKIIMI MOSABIAETCS MPOU3BOJIbHAS
MTOCTOSTHHAS ?

67. IloueMy ogHa (PYHKIMS UMEET LIETYI0 COBOKYITHOCTh MEPBOOOPA3HBIX ?

68. Kak 3anmucaTh BCIO COBOKYITHOCTh IEPBOOOPA3HBIX (DYHKIIHIA?
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69. Yto Ha3bIBaeTCs HEONPEACICHHBIM HHTEIPATIOM?

70. Yem otnmyaeTcs HEOMPEASICHHBIA HHTETPAJl OT MTepBOOOpa3HON HyHKIIUNA?
71. TloueMy MHTErpan Ha3bIBAETCS HEONMPEAECICHHBIM?
72.YT0 Ha3bIBa€TCSI BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBAIOT BEKTOPHI B IPOCTPAHCTBE?

74.Yemy paBeH yroia Mexay BEeKTopaMu?

75.Yemy paBHa JjiHA BEKTOpa?

76.Uemy paBHO CKaJIIpHOE MTPOU3BENCHUE BEKTOPOB?
77.HeMy paBHO BEKTOPHOE MPOM3BEICHUE BEKTOPOB?

78. HavasibHOE IOHSTHE CTEpPEOMETPHUH (OIpeiesieHne, OCHOBHbBIE TTOHSITHS).
79.AXCHMOMBI CTEPEOMETPHH.

80.CrencTBust U3 aKCUOM.

81.B3anmHO€E pacIoyioKEHUE IBYX IPSIMBIX B IPOCTPAHCTBE.
82.B3anMHOE pacnooKeHue IpsSIMON U IIIOCKOCTH.
83.IIpu3Hak mapajuieIbHOCTH MPSIMOM U TNTOCKOCTH.

84 Ilpu3Hak mapajuieIbHOCTH JBYX INTIOCKOCTEN.
85.Teopembl 0 MapAILIETbHBIX INIOCKOCTSX.

86.IIpu3Hak nepneHIUKYIIPHOCTH IPSAMOU U TNIOCKOCTH.
87.YpaBHEeHUS TIIOCKOCTHU (00111€€).

88.IIpu3Hak nepneHANKYISIPHOCTH ABYX MIOCKOCTEM.
89.YciioBrE napauieIbHOCTH JIBYX INIOCKOCTEN.
90.YcnoBue neprneH MKy pHOCTH ABYX IIJIOCKOCTEM.
91.¥Yron mexny AByMs IUIOCKOCTSIMU.

92 ITapameTpuueckoe ypaBHEHHUE MPSMON B IPOCTPAHCTBE.
93 .Kanonnyeckoe ypaBHEHHUE MPSIMOI B MPOCTPAHCTBE.
94.Yr1o Ha3bIBAE€TCS MHOTOTPAHHUKOM?

95 IlpuBenure npuMeEpPbl MHOTOTPAaHHUKOB?

96.YT0 Ha3pIBaeTCS TEJIOM BPALLICHUSA ?

97 IlpuBenuTe NpuUMEPHI TEI BPALLICHHUS.

IIpyMepHBIEe KOHTPOJIbHBIE PA0OTHI
Kontpoabnas padora Nel no reme «KopHu, cTenenu, Jorapupmbny
BapuanTt Ne 1

1. Brruncaure:
2 1

a) 5—(27)3:(8)s;
6) 23/9-3324;

) 2033,
%) 3578
r) 2-logs 10 — logs 4;
)1) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YOpoCTHUTE BBIPAKEHUE:

z 6
) 8k3.k2 a22
a)—=s, 3=
k2 Va®

3. BeimostHUTE NENCTBUS:

logo’l 0,005 - logO,l 0,05

Bapuant Ne 2

1. Bemuucnure:
2

) ()
6) 4 - V25 - 2 - V40;

B) V36 - 24 - 54;
r)2-log;6 —log; 4
Il) 4310g4 3;

e) 1110g2 4+logq4 2

2. Ymopoctute BBIpa)KeHI/Ie’

a) (32x~ 10)__ 0) V3247 -

3. BemmonuuTe I[eI/ICTBI/ISI.

log,s 5 +

logg 45"

IIpumepHble NpaKTHYECKHE 321aHUS:

3ananue 1:
BapuanT Ne 1

1. Beruucnure:
a) 2+ (0323
6) V18- V-12;
B) /1232 - 36;
r) 4-log,2-log, 4 + 2,
n) logs 200 — logs 8;
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e) 104——3 loglo 5.
2. YHOpocTUTE BBIPAKCHHE:
2 3
3a 3)2%-q2 4 4
a) 8207 6y 42013 - {/8n3.
a3
3. BeImmosiHuTE IENCTBUA:

17
10g13 17 - 10g13 1_69

Bapuant Ne 2

1. Brruucnure:
2 1
a) 3-83 — (8%)3;

6)0,5 |=;

15’
B) V16 - V4 — 23/27;
r)loggs 6 —loggs 12;
logz 8 .
) logs 2 —4
e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. Yrpocturte BbIpakeHHE:

a) yg - yg; 6) Vx25: "x16,

3. BeImosiHuTE IEUCTBUA:

17
10g13 17 - 10g13 E.

3aganue 2:
BapuanTt Ne 1
BpranciauTe npenenst:

2 _ 2 _ 3
Lm0y Sox g T 200l
x5 3x° —16X+5 x>53_\/2x —1 >3 3z° x-= 3x° + X +1
5. Beruncauts npeaen QyHKiun lim 2x —5x =3 Opux, =3 U X
. _— = = 00 .
P Y i 3x% _4x 15 P10 °
Bapuant Ne 2
BBIYUCINTE IPEIEIBL:
2 N 43
1 lm X3 o i X 3 gmitVex g g X TR
o1 3x? —2x -1 x>0 34 x —+/3—X o0 X2 e X =8 +1
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4X% —Tx—2

5. Beruncauts npeaen GyHkuun lim —;

npux, =0 U X, =o0.
X% 2X° — p 0 0

IIpumepHbIe caMOCTOATEIbHbIE PA0OTHI

Pabora 1:
Bapuant Ne 1
1. Berancnure:

T T T
2tg(—) -[tg = +cos —
N 9(4)[g3+ 6]_

. 3
cosz —2sin 7

cos” 336" —cos®156° +1g100° -tg350° tg°18°
tg®72° +ctg?162° 2

) 3 7 3x 3
sin(a — ), coSa=—,0Sf=——, —<a<?2 < fB<—:
B) sin(a — ), ecrucosa c i) x5 a<2rurn<f 5

0)

3 T
r) COSZa,eCJluCOSa:g u 0<a<5.

tg150° sin 200°
c0s320°ctg140°

3. BeruuciauTe 3HaYEHHME OCTAIBHBIX TPUTOHOMETPUYECKHX (PYHKIUH yIiia o,

2. OmpenenuTte 3HAK BBIPAXKECHUS:

T
eCln ctgazgn ﬂ<a<7.

. 5,37
sin (7 +a) sin? (~a)
ctg?(a - 2r) 2 3£)

ct -
9 (a )

4. JloKakKuTe TOXKISCTBO: =1.

5. Ympocrure: sin(a—27;)-cos(%ﬂ—a)+tg(7z—a)-tg(%[+a)+cosz(%—a)_

Bapuant Ne 2
1. Brruucnure:

sin 2 x —3c0s” X _
a) y=— , ecl tgx = 3;
23|n X + C0S? X

5) sm(——)+co (”—”)+tg(22—”)— ct (37—”);

2
B) tg(a + f), ecau ctgazg, O<a<E;

a 3 3
T) COS—,emeOSCZ:g u 7<a<27z,
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. Onpenenure 3HaK BBIPAKEHUS:

sin 145° ctg250°
c0s315°tg200° °

. Beruucnure 3HaUeHWE OCTaIbHBIX TPUTOHOMETPUYECKUX (PYHKIMH yria o,

4
cClin COSOC:—EI/IE<O(<7Z'_

. JlokaxxuTe TOXKAECTBO: tge -tgf + (tga +tgp) - ctg(a + ) =1.

T T ., TT . T
. : COS(—)-COS(—) —SINn(—) -SIN( —) .
Yupocrure (4) (6) (4) (6)

Pabora 2:
10. C’ — 80. (tgx)r —
2. (x7) = . (clgx) =
B yacTHOCTH, X'= 10°.  (arcsin x)'=
(x2) = 11°.  (arccosx)' =
(x°) = 120, (arctgx)' =
(X)) = 130, (arcctgx)’ =
1 ' I[TPABUJIA JUDODEPEHIIMPOBAHUA
(;) = 14, (u+v)'=
30, (kx+b)' = 15°,  (U-Vv)'=
4 (@)= 16°.  (uv)' =
B uwactHOCTH, (e*) = 17e.  (cu)'=
5e, (log, x)' = 18°. y '
B yactHOCTH, (Inx)"= (Vj -
lg x)' = ’
(Ig x) ( 1 J i
B yvactHOCTH, v .
6°. (sin x)' = ITPOU3BOJHAS CJIIOXXKHOU ®YHKIINN
70, (cosx)' = 190, f(p(x) =
Pabora 3:
3anucarh TaOJUYHBIC HHTETPAJIBL:
1. Jodx=
2°. IX dx = B gactHOCTH, Idx =
dx
3°. —=
I3
X X
4°, J. a dx= B gactHOCTH, I e dx=
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5°.  [cosxdx=
6°.  [sinxdx=
7 Co‘i’i -
8. ] si: : X
9°, j% _
10°. | azdﬁ =

7.4.01eHOYHBIE CPeACTBA ISl POBEACHHUS MPOMEKYTOYHOM aTTeCTALMH

[IpoMexxyTOuHasi aTTeCTalus

B wacrtHOCTH, j

_ax
V1-—x2
dx

B gactHOCTH, j =

1+ x?

. JInyneie [Ipumepsr
®opma IIpakTnueckuil
3HaHuA YMmenus KauecTBa OILICHOYHBIX
aTTecTaluu OTIBIT (BJIA/ETh)
CTYJEHTa CPEICTB
Huddepen | Konrpons Ouenka Ouenka Ouenka Konrtponbnas
LUPOBAHHBI | 3HAHUS YMEHMsI peuiaTh | HaBbIKOB crocobHocTu | pabota
i 3ader (B | OCHOBHBIX TUTIOBBIE JIOTUYECKOTO rpaMOTHO U | MIpHJIaraercs
BUJIE onpejesieHul, | 3ajgadu B | MBIIUICHHUSI TIPU | YETKO
KOHTPOJBbH | TEOpEM, obrnactu pelleHny 3aJay | u3jararb
oif paboTsl) | hopmy, npodeccroHans | B obnactu | Marepual B
MpaBWJI U Tp. | HOH npodeccuoHans | TUCbMEHHOM
B MaTEeMaTHKE | JAESTENbHOCTH. | HOM BUJIE
Onenka JesITebHOCTH
YMEHUS
MMOHUMATh u
YMETh
MPUMEHITh Ha
TIPAKTUKE
TEOPETUYECKUI
MaTepuai
DK3aMeH Kontponb I'pamoTHO Ouenka Bompocslr  u
3HAHUS u3nararb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUIA rPaMOTHO U | MIPHJIAraroTCs
ONpENIEICHUM, | MaTepuan u YETKO
TEOpPEM, YMEIO U3Narath Xoj
dbopmy, MPUMEHSTh €Tro pemeHHs
MpaBWI U Tp. | IPH  pPEUICHUH 3a1aq B
B MaTeMaTHKE | MPaKTHIECKUX obnactu
3a1a4 npodeccuona
JILHOU
JESTEIIBHOCT
"
apryMEHTHPO
BaTh
Pe3yIbTATHI
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7.4.1 IlpumepHbIe BONPOCHI /1Jisl MPOBEACHUsSI MPOMEKYTOYHOM aTTecTAIlUN:

1.  Lenble u panuoHaibHble uYucia. JedcTBUTENbHBIE uucia. AOCOIIOTHAas W
OTHOCHUTEJIbHAS TIOTPEIIHOCTH.

2. KopHu u crenenu, ux cBOMCTBA.

3. Jlorapugwm: onpenenenue u cBoicTBa. Buasl norapudmos. [IpaBuna nefictuit
Cc Jorapugmamu.

4.  Jlorapupmuueckue ypaBHeHUS U HepaBeHCTBA. CIIOCOOBI PELICHHUS.

5.  TlokazarenbHble ypaBHEHHS U HepaBeHCTBA. CrIoCOObI pereHusl.

6.  Pagmannas mepa yria. COOTHOIIEHUS] MEXAY TPalyCHOUM U palaHHON MepaMu

yria. CHHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YHcia. TpuroHomerpuueckue GyHKIUN
YUCJIOBOTO apryMEHTA, 3HAKU WX 3HAUYCHUIA.

7. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAeCTBA. POpMyIibl TpuBeneHUs. CUHYC U
KOCHHYC JIBOWHOTO yTJa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE YpaBHEHUS. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI

Q. Oynkiuu. Crnocobbl 3amanus  Qynknuu. CpoiictBa ¢yHKiui. CroxHas
GhyHKITHS.

10. Crenennas QpyHKUIUS: ONpeEIeHNE, CBOWCTBA U TpaduKu

11. Tloka3aTenbHast GyHKUUA: ONpENEIECHUE, CBOMCTBA U TpadUKu

12.  Jlorapudmudeckast QyHKIHS: ONpeaeTIeHne, CBOMCTBA U TPadUKH.

13. Cunyc, KOCHHYC, HX CBOMCTBA U TpaUKH.

14. TaHreHc, KOTaHI€HC, UX CBOMCTBA U IPpa(UKHU.

15. IlpeoOpazoBanusi  rpaduxoB. I[lapamensHblii  MEepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOPJAMHAT U Ha4yaJla KOOPJANHAT, PACTSHKEHHUE U CKATHE.

16. TIpowsBoaHas: ompeeeHne, FeOMETPUIECKI U (PU3UUECKUA CMBICIT.

17. IlpaBuna u popmynsl AuddepeHuupoBaHus GyHKINMN.

18. HeoOxoauMble W MOCTATOYHBIE YCIOBHSI BO3pacTaHWs W YObIBaHWS (YHKIUH,
CYILIECTBOBAHHMSI SKCTPEMYMaA.

19. HeoOxoaumble U AOCTaTOYHBIE YCIOBUS BBIMTYKJIOCTH M BOTHYTOCTH Trpaduka
dbynkuuu. Onpeaenenne TOUKy neperuoa.

20. Hawubonpiiee u HanMeHbIIIee 3HAYCHUS (PYHKITUU HA TIPOMEKYTKE.

21. OOwmas cxema nocTpoeHus rpadukoB GYHKIUNA ¢ TOMOIIBIO MPOU3BOTHOM.

22. IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHslii MHTErpai: ONpeAesieHue U
CBOWCTBA.

23. ®opmynsl uHTerpupoBaHus. CrnocoObl BBIYUCIEHHUS HEOIMPENEIEHHOTO
WHTErpana.

24.  OmpeneneHHBIA UHTETPAI: OTPE/ICTICHUE, TEOMETPUUECKII CMBICT U CBOMCTBA.
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25. KpuBonuHelHas Tpaneuus: MOHATUE, CIMOCOObI BBIYMCICHUS TUIOLIAAN C
MIOMOILBIO OIPEAEIIEHHOIO NHTErpaa.

26. OcHOBHbIE MOHATUS KOMOMHATOPUKH.

27. CoOprtusi. Kimaccuueckoe ompeseneHue BEPOSITHOCTH. TeopeMbl CIOXEHUS U
YMHOXEHHUS BEPOSITHOCTEM.

28. Bekrtop: ompeneneHue U JeWcTBUs Haja HuMmH. CBoMcTBa ACHCTBHM Haa
BEKTOPAMH.

29. Ilouarue npsIMOYTOJILHOM JEKApTOBOM CHCTEMbI KOOPJMHAT Ha MIIOCKOCTU U B
npocTtpancTie. [IpaBuita nelcTBUI HaJl BEKTOPAMHU, 3aJaHHBIMA KOOPAWHATAMM.

30. OcHOBHbBIE TIOHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUU U CIIECACTBUS U3
HUX.

31. BzaumHOE pacmosoKeHUEe MPSIMBIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAJIIEIBHOCTHU IIPSAMOM U INTIOCKOCTH.

32. Ilomsitue yrma  MeXIy  CKpeUIMBalOIMUMHCS  HpsMbIMU.  [Ipu3Hak
MapajuieIbHOCTH IBYX IJIOCKOCTEW, CBOMCTBA MapaJuIeIbHBIX IJTIOCKOCTEMH.

33. IleprneHOUKYyIIpPHOCTH TPSIMOM M  IUIOCKOCTH. 3aBHUCHUMOCTh  MEXKAY
NapaJyieIbHOCTBIO U MEPIEHIUKYJIIPHOCTHIO MPSIMBIX U TIOCKOCTEH.

34. Tllepnengukynsap u HakjioHHas. OCHOBHBIE TEOpPEMBI O TEPIEHAMKYJSpPE U
HaKJIOHHOM.

35.  VYrom Mexay npsAMo# U IJI0CKOCThI0. Teopema o Tpéx nepneHAuKyIspax.

36. Ilonatus AByrpaHHOTO yria, JUHEWHOTO Yrja, yria MEXAY IUIOCKOCTSMHU.
OCHOBHBIE TEOPEMBI.

37.  TlepneHAWKYISIPHOCTH ABYX IUTOCKOCTEH.

38. Mmnororpannuk. [ToBepxHOCTH MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHUKH.
39. [Ilpusma: onpenenenrie u Buapl. CeuyeHue B mpu3Max.

40. Ilapamnenenumen. Ceuenue B nmapaenenumnene. OCHOBHBIC TEOPEMBI.

41. Tlupamwuna: onpenenenue. [IpaBunbHas nupamuaa.

42. llwmuHIp v KOHYC: onpeneneHue u cBoiictBa. CeueHusl.

43. Illap u cepa: onpeneneHue U CBOMCTBRA.

44, OOBeM reoMETPUYECKOro TeJa: MOHSITHE U OCHOBHBIE (DOPMYJIBI.

7.4.2. IlpumepHbIe 3a1a4M 11l IPOBeeHNsI POMEKYTOYHOMN aTTecTAllNU

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

2.  Pemmure cucreMy HEpaBEHCTB: {Zx +1>4x—7
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3. Pemmite cucremMy ypaBHEHUH C TOMOIIBIO OMPEACTUTENCH CHUCTEMBI:
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.

sin? (E) +tg3 (E) -2 cos=
4 3

5. Berunennre: ——2 N
coS (Z)+Ct‘g (g)—ZSlTLZ
6. Bprunciure 3HaYeHHE OCTAIBHBIX TPUTOHOMETPUUYECKUX (byHKuI/Iﬁ yria a,
. 3 T
eciu sina = —ZI/IE< a <T.
Zl+22
7. J{nsl 3a0@HHBIXZ1, Z5, Z3, Z4 BBIYUCIUTD BBIPAKEHHE p— eciu
3744

z1=3+1,z,=—2+3i,23 =4 — 21,2, = 4.

BapuanTt Ne 2
1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. Pemure cucteMy HEpaBEHCTB: {3x - 8<2x -1,
2—5x=6—6x.
3. Pemmire cucremy ypaBHEHHH C TIOMOIIBIO OINPEACIUTENEN CHCTEMBI:
5x—-3y+4z =6,
2x—y—z=0,
x—2y+z=0.
4, Pemnite ypaBHeHus: a) logf X+ lolg X = 6;

2

2
6) 5*+1 —3.5%2 = 122,

3ctg§+tg§-(tg%+sin§)-

5. Beruucnure: —
2—COoSTT—2 sm;
6. Brruucnure 3HaueHUE OCTaJbHBIX TPUTOHOMETPUUECKUX (GYHKIUN yria o,
V3 3w
eCIN COS @ = —- U — < a<?2m.
Z1—2Z
7. JId 3aiaHHbIXZ,, Z5, Z3, Z4 BBIYUCIUTH BHIPAXKECHHUE p— €ClIu

Zl=_3_i,Z2 =2_2i,Z3:3+2i,Z4:5.

7.4.3 IlpumepHbIe 3aJaHUA IS OATOTOBKH K IK3aMEHY

[TocTpouts rpaduk hyHKIIMH y=3" -2

[Toctpouts rpaduk pyakmuu y = 3 + sin 2x.

Haiinute obnacts onpenenenns pynkiuun y = log,(8 —x), y =+vx+ 1.
Uccnenyiite GyHKIMIO HAa YETHOCT Y = X2 COSX.

o -
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10.

11.

12.
13.

5
Haiitu f°(1),ecimu f(x) = M +4e*

2 X
. X e
Haiitu npousBoanyto yHkiuu f(x) = 7+ In x+-—
X

3 2
Haitnure makcumym QyHKITUH Y = ); + X2 —2X— 2:1))
2X

. . -2 X
HaiitTn HEonpeneIeHHbI HHTETPAI: I ,—+——3(x
Havitu HeonpeneneHHbId HHTETPAT: f(

) 2
Brramcnuts onpeeneHHbIi HHTErPa: _[(3X + X)dx
2

Boruncnuth miomaas GUrypbl, OrpaHU4eHHOMN JIMHUAMU y = X2,y = 2 — X
B mxone 1254 ywamuxcsa. M3 aux 1200 ¢ xopomeit ycneBaemocTsro. Hantu

BEPOSITHOCTh TOTO, YTO HAYTa]l BEIOPAHHBIN YUYEHUK Oy/IeT HEYyCIEBAIOIIHMA.

14,

CkonbkuMu criocodamMu M3 25 Y4YEHHUKOB KJjacca MOXHO BbIOpaTh 4 miid

y4aCTHuA B IIpa3AHUYHOM KOHHepTC?
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7.4.4 IlpumepHbIe OMJIETHI 1JI51 IPOBEACHUS IK3aMEHA

1920

MHWHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHUA PO
®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICILIEr0 00pa30oBaHUs
«Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET»

(®I'bOY BO Ky6I'Y)

HucTuTyT cpeHero npogeccuoHAJIbHOI0 00pa3oBaHus

BMWJIET Ne 1
1. Llenble u pauroHanbHble YKcia. JlelicTBUTENbHBIE YnCcia. AOCOTIOTHAS U
OTHOCHUTEJIbHASI TIOTPEITHOCTH.
2. [IpsimoyronpHas (IekapToBa) cucTeMa KOOPJAWHAT B MpocTpaHcTBe. Dopmyna

pPAaCCTOSIHUS MEX/Ty IBYMSI TOUKaMH. Y paBHEHUE CEpHI.
3. Ha skx3amene 60 OuneroB, Anapei He Bblyuns 3 u3 HuX. Haliqure BepoATHOCTH TOTO,

YTO €My MONaJeTCs BBIyYeHHbIN OUIIET.

[Ipeacenarens npeaMeTHON (IIUKJIOBOW) KOMUCCHHI 2.C. Erozapos

1920

MHWHHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUA P®
denepanbHOE rocy1apCcTBEHHOE OI0HKETHOE 00pa30BaTeNIbHOE YUPEXKICHHE
BbICIIIET0 00pa30BaHus
«Ky0aHckuil rocy1apcTBeHHbI YHHBEPCHTET»

(®I'bOY BO KyoI'Y)

HucTuTyT cpeaHero npoeccioHaILHOI0 00pa3oBaHus

BUJIET Ne 2
1. Crenenu ¢ pallMOHAJIIBHBIMUA TTOKA3aTEISIMU: OIIPEACIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACIICHUE U IEUCTBUS HAJl HUMH.
3. CKOIBKUMH CITIOCOOAMU MOXKHO U3TOTOBUTDH TPEXLBETHBIN (uiar ¢ rOpU30HTAIbHBIMU

M0JIOCAMM, €CIIM UMEETCSI MaTepual 7 pa3InuHbIX [[BETOB?

[Ipeacenarens npeaMeTHON (LIUKJIOBOM) KOMUCCUHI 32.C. Erozapos
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8.OBYYEHHUE CTYIAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OI'PAHUYEHHBIMHU
BO3MOXHOCTAMMU 310POBbA

[Topsimox 0OydYeHWsI UHBAIUIOB U CTYJACHTOB C OTPAHHMYEHHBIMA BO3MOXKHOCTSIMH OIPE/ICIICH
«ITonoxennem KyOI'Y 00 0o0yuyeHHHM CTYyAEHTOB-UHBAIMJIOB M CTYACHTOB C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 3/I0POBbSI».

Jljig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI IIPEyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTHH, YIUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHHE 3/I0POBbS TAKUX JIUII.

9.10I1IOJIHUTEJIBHOE OBECIIEYEHHUE JUCHUIIJIMHBI

He npenycmoTpeno
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Penien3us

Ha PaboUyIo MPOrpaMMy yueOHON AUCIUAIUINHEI
I1/1.01 MaTemMaTHKA
st crienanibHocTy 21.02.08 IprkiaaaHas reoAe3ni
Pa6ouas mporpamma yde6moi mucmmmumael I1/1.01 Matemaruka pa3paboTaHa LA

CTYNEHTOB CIENHAJILHOCTH CpeJHero mnpoeCcCHOHANBHOIO 00pa3OBaHHS (manee CIIO)
21.02.08 IIpuknamuas reoae3nsi HAOCHOBE yUeOHOM AUCHMIUIMHEI «MareMaTuKay, sSBIITIOMCHCS
00s13aTeNIbHOM YacThIO 00Ie00pa30BaATEIFHOIO IMKJIa OCHOBHOM 00pa30BaTEIFHON IPOTPAMMEI

B COOTBETCTBHH ¢ PI'OC o crienmansHocTH 21.02.08 1lpukiiagHast reoae3usl.
Vue6Has aucnumimnaa [1/1.01 MaremaTHKka H3ydaercs B LUKJIe 06meodpa3oBaTeIbHOU

IOArOTOBKH y4e€OHOTro I1aHa B 4yacTd npoduibHeIX auciuminH [1J1. O0yuenne npoBOAUTCS Ha
O0aze OCHOBHOro o6OmEro oOpa3oBaHWS M HAIEJEHO Ha IOJYyYeHHE CpeaHero OoOIIero
obpasoBaHus. PaGoyast mporpaMma cocTaBiieHa Il OUHOM (JOPMBI OOYUICHUSI.

[Iporpamma cocrtaBiiena KBatu(pHUUUPOBAHHO, OTIMYAETCS CUCTEMHBIM MOAX0A0M. B Hel
OXBA4Y€HBI BCE€ OCHOBHEIE BOIIPOCHI IO JAHHOM AUCLUMILIMHE, NMPO(ECCUOHAIIBHAS 3HAYUMOCTH
KOTOPBIX, MpPH IIOATOTOBKE KOMIIETEHTHBIX CIEIHAIUCTOB, OCOOEHHO BeEIWKa. DBuupl
BHCAYTUTOPHBIX CaMOCTOSATEIBHBIX pPaboT IO3BOJIIIOT OOOOIIMTE M YIVIYOMTH H3ydaeMBIH
MaTepHajl, W HaNpaBlICHbl HA 3aKpeIIeHUe YMEHMsS IIOMCKa, HAaKOIUIEHHs U 00paboTKH

Pa3IMYHbIX HCTOYHUKOB HH(OpMAaIIHH.
Cucrema 3HaHUH U YMEHHI, 3aJI0)KEHHAS B COAEP)KAHUH, CIIOCOOCTBYET IPUOOPETEHHIO

[IPAKTHICCKOr0 OIBbITa M COOTBETCTBYET TPEOOBAHUSAM K pE3yJIbTaTaM OCBOCHHS IIPCAMETA. >
[lacmopT mporpaMMbl 0OG0CHOBAHHO M HOJIHO OTPAKAET COIAEPXKAHUE NUCIMIUIMHEL, €€ POJb M 3
MECTO B IIOArOTOBKE CIEIHACTa CpPEeJHEro 3BEHa, PacKphIBaeT LENM M 330a9M yIeOHOH

AACHHILIAHEL. OnpeneneHsl TpeOoBaHusI K YMEHHSIM U 3HAHUSM CTYIECHTOB.
Pabouast mporpamma paccuntana Ha 234 gaca.Jl[aHHOE€ KOJIMYECTBO YacCOB, BBIICJIIEHHOE

Ha OCBOEHHE YYeOHON IUCUMIUIMHEI, IO3BOJIAT MOJYYHUTh HEOOXONUMEIC 3HAHHS M YMCHUA,

KOTOPEIE MOXXHO IIPUMEHATH B JAIBHEUIIIEM Ha IIPAKTUKE.
TemaTnueckuii Ij1aH UMEET ONTHUMAJIIFHOE paclpeAelIeHue 9acoB MO pasjeilaM U TEMaM

10 O9HOM (hopMe 0OYdUEeHHSI, B COOTBETCTBUU C YIECOHBIM IIJIAHOM.
Ka)xne1it pa3zein MporpaMMbl OTpaXXaeT TEMATHKY W BOIPOCHI, IO3BOJLAIOIIHKE, B MOJHOM

oObeMe, H3YyYUTh HEOOXOMUMBIA TeopeTHdecKuid Martepuan. llpoBeneHHE TPAKTAYCCKUX
3aHSATHH, IPEAYCMOTPEHHBIX paboded MPOrpaMMOHU, IMO3BOJLIIOT 3aKPCIHUTh TEOPCTUYCCKHUC

3HAHWUS, IPUOOPETECHHBIE IPH U3YYCHUN TaHHOU JTUCIUIIIMHEL
WayueHre OUCHMIUIMHBI «MareMarykay CIocoOCTBYET 5P HEKTUBHON M KaYECTBEHHOU

[MONTOTOBKE MOJIOJBIX CIIEUATUCTOB B 00JaCTH MNPOrpaMMHUPOBaHUA B KOMIBIOTCPHBIX
cucremax. Pabogas mporpamMma CoAepXXUT MUHHMYM JIMTEPATypBI, HEOOXOMMMOM IJIs N3YyUCHUS

JTAHHOMN OUCLHIIIAHEI.
PazpaboranHas paboyas TmporpaMMa y4eOHOH JMCIUIUIMHEL

pEKOMEHAYETCs Ul HCIIOJIB30BaHUA B y4eOHOM IIpollecce MpPH MOATrOTOBKE O0YyYarommXes Mo
cnemranpHocTy 21.02.08 IIpukinaanas reoAC3uUs.

«MaTteMaTHuKa

PeneH3eHT:
U.0.3aB.xadeapoi IpUKIaJTHOH
marematuka ®I'BOY BO Ky6I'TY,

KaH/.Ie/1l. HayK
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Penenzus
Ha pabouyro mporpamMmy yaeOHON JUCITUTUTHHBI
I1J1.01 MaTtemartnka
Hns cnermansuoctu 21.02.08 [puknannas reone3ust

Pabouass mporpamma yueOHOW aucumruimHbIIL/[.01 Marematnka pa3spaboTaHa i CTYJICHTOB
CIICIIMATFHOCTH cpeaHero mpodeccrnoHabHOrOo obpaszoBanus (mamee CIIO) 21.02.08 Ilpuxnamaas
reojie3nsi Ha OCHOBE y4YeOHOW AMCHMIUIMHBI «MareMaTuka» ABISIONIecs 00g3aTeTbHON YacThIO
00111e00pa30BaTETHLHOTO IMKJIa OCHOBHOHM 00pa3oBaTelbHON MporpaMmbl B coorBeTcTBHH ¢ PI'OC 10
criennansHOocTH  21.02.08 ITpukiagras reomes3us.

VYuebnas nucumrmummza I1J].01 Maremaruka wmsydaetcs B nukie OIl obmeoOpazoBaTenbHON
noaroroku yueoHoro miana OITOIT CIIO B wactu npoduiibHbix aucuuruinH [1)]. O0yueHue npoBoauThCS
Ha 0a3e OCHOBHOTO O0IIEro 00pa3oBaHMs M HALENIEHO Ha IMOJNyYEHHE CPEeJHEro oOIero o0pa3oBaHusI.
Pabouas nporpamma coctaBieHa /it O4HOM (HOPMbI OOYUCHUSI.

PabGouass mporpamma y4eOHOW JUCHUIUIMHBI COCTaBJICHA JIOTUYHO, CTPYKTypa JTUCIIMILIAHBI
COOTBETCTBYET TNPHUHIUIY €AMHCTBA TCOPSTUYCCKOTO U MPAKTHUECKOTO OO0YUYCHHMS, Pa3/eiibl BbIICICHBI
TUTaKTHYECKH IieniecoobpasHo. [locmenoBaTenbHOCTE TeM, MpeaiaraeéMbIX K M3Y4eHWI0, HalpaBjieHa Ha
Ka4eCTBEHHOE YCBOCHHUE YIEOHOTO MaTepHaia. BHIBI caMOCTOSATEIBHBIX PabOT MO3BOJISIIOT 00OOIIUTE U
YIIIyOUTh HW3y4aeMbld MaTepHal M HANpaBJICHbI HA 3aKPEIUICHHE YMEHHUS TOMCKA, HAKOIUICHUS W
00paboTku nH(pOpMaIHH.

CucremMa 3HAaHMM W YMEHHH, 3aJIO)KCHHAs B COJICP)KAHHH, CIIOCOOCTBYET TIPHOOPETCHHIO
MPAKTHUYECKOTO OIbITA U COOTBETCTBYET TPEOOBaHMSAM K pe3ysibTaTaM OCBOCHMsI Hpeamera. [lacmopt
MporpamMMbl OOOCHOBAHHO U TIOJTHO OTPaKaeT COJePyKaHUe AUCIMILINHBI, €€ POJIb U MECTO B TOJITOTOBKE
CTIEIMAJIUCTa CPETHETO 3BEeHa, PACKpPBIBACT IIeNM W 3aJauyd y4eOHOH IUCIUIUTUHBL OrnpeaeneHsbl
TpeOOBaHMS K YMEHHUSIM U 3HAHUSM CTYCHTOB.

[Iporpamma paccuntana Ha 234 yaca. TemMaTuueckuil TIaH ¥ COJACPKAHUE YUCOHOU AMCIUATIIMHBI
PacKphIBAIOT TIOCIEIOBATEIHLHOCTh TIPOXOXKIACHHUS TEM, COOTBETCTBYIOT TEMATHUECKOMY IUIaHy U
pacmpeneneHn0 4YacoB. B mporpamme ompeneneHbl ¢Gopma TMPOBEISHUS, LEH, 3aJadyd yd9eOHON
JIUCIUIUIAHBI, TPEJCTaBICHBl 00s3aTeibHble  (OPMBbI OTUETHOCTH. Peann3oBaHbl JIUJAKTUYECKUE
MIPUHIUIBI OOyYEHUS: IEIOCTHOCTh, CTPYKTYPHOCTh; OTpa)K€Ha B3aWMOCBSI3b MEXKIY OTACIbHBIMU
AJIEMEHTaMH CTPYKTYPHI.

W3yueHue maHHOM JUCIHUILIMHBI CrocoOCcTByeT S((EKTHBHON M KaueCTBEHHOH IIOJrOTOBKE
CTYJICHTOB.

[lepeueHb pekOMeHIyeMOl OCHOBHOM M JIOTIOJHHUTEIBHOH JINTEPATYPhI BKITFOUAET OOIIEI0CTYITHEIE
WCTOYHHKH, B rocyiefnee BpeMs ( He mo3aHee 5 ser). llepeuncnennsie MHTepHET-pecypehl akTyalbHBI U
JIOCTOBEPHEI.

Pazpaborannas mnporpamma yueOHOW muctmrmimebl  [1J[.01 Martematnka MoOXeT OBITh
PEKOMEH/IOBaHa sl KCTIOJIb30BaHUSI B Y4eOHOM IPOIIeCCe MPH MOATOTOBKE 1o criennanbHocTH 21.02.08
[Tpuknaanas reojie3usl.

Howenm xagheopur wunghoprenprionnix

06pAIOEAMEALHBIX MEXHONOZUT hUKYVALMENA 0.B.3acsaKo
Mamemamuru 1 kosxnsomepneix nayx @1 KOV BO M ——
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