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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

1.1. O61acTh NpUMEHEeHUsI TPOrPAMMBbI

Pabouas mnporpamma gucuuiuinHbl «MareMatuka» — paszpaboTtaHa IS
CTYJICHTOB CIEIHUAIBHOCTH CpeHero mpodeccuoHaIbHOTO o0pa3oBaHus (lanee
CIIO) 21.02.08 Ilpuknaanas reoje3uss HAa OCHOBE MPUMEPHON MpOrpaMMbl
o01ieo0pa3zoBaTebHON y4eOHOM IUCHMIUIMHBI «MaremaTuka: anredpa W Hadala
MaTeMaTUYeCKOT0 aHalIu3a; reoMeTpush» Uil mpodeccuoHaNbHBIX 00pa30BaTEIbHBIX
OpraHu3alui, peKOMEHIOBaHHOW dDenepanbHbIM I'OCYIAPCTBEHHBIM aBTOHOMHBIM
yupexaenneMm «DenepanbHblii HHCTUTYT pa3Butus odpazoBanus» (PI'AY «DUPO»)
B KauecTBE MPUMEPHON MPOrpaMMbl ISl peaju3alid OCHOBHOM MPOQECCHOHATBHO U
oOpazoBarensHO mporpamMmbl CIIO Ha 6Gaze OCHOBHOTO 001Iero oOpa3zoBaHUs C
noJlydeHueM cpeaHero obmero obpaszoBanus. [Iporokon Ne3 ot 21 wmrons 2015r.
Perucrpaunonnsiii Homep peuensuu 377 ot 23 urons 2015r. ®I'AY «DUPO» ¢
yueroM [lpumepHolt OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl CPEIHEro OOIIEro
oOpa3oBaHusA, OJ0OpEHHOW pelmeHneM (QeaepasbHOro  y4eOHO-METOIUYECKOTO
o0benMHEeHUS 110 001IeMy 00pa3zoBanuio (TpoTokos oT 28 utoHs 2016 1. No2/16-3).

1.2. MecTo y4eOHOil IUCHUIJIMHBI B CTPYKTYpe MPOrpaMMbl OATOTOBKH
CHELHAINCTOB CPEHero 3BeHa:

VuebHas THUCITATIIINHA «MartemaTuka» U3y4daeTcs B IMKJIC
00111e00pa30BaTeNbHBIX TUCIUILUIMH, (POPMUPYEMBIX U3 00S3aTECIBHBIX MPEAMETHBIX
obnacreit ®I'OC cpennero obmiero obOpaszoBanus, i crneruaabHocTd 21.02.08
[Tpuknannas reonesus. M3ydenne mucturuiumael [1J.01 Marematuka HeoOX0auMO
111 ocBoeHUs nocnenyronen nucuuminasl EH.01 MaTtematuka.

1.3. Hesan 1 3agaum y4eOHOI JUCHMILJIMHBI — TPeOOBAHMS K Pe3y/JibTATaM OCBOCHHS
AUCHUTLIUHBI:

Heapr aucuMmiauHbl: (QopMHpOBaHHE NPEACTABICHUNW O MaTeMaTHKE Kak
YHUBEPCAJIbHOM SI3bIKE HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBICHUN U MPOIECCOB, 00
AAesIX U METOJaX MATEMAaTUKH.

3anaun TUCHMILUIMHBI:

— OBJAJICHUE MAaTEeMAaTUYECKUMH 3HAHUSMHU U YMEHHUSIMH, HEOOXOJANMBIMU B
MTOBCEIHEBHOM KU3HHU, JIJIS1 U3YUYECHHS] CMEKHBIX €CTECTBEHHOHAYUYHBIX IUCIUILUIMH Ha
0a30BOM YpOBHE W JUCHUIUIMH TPO(YECCHOHATBLHOTO IWKIA;, IS TOTy4YeHUs
oOpazoBaHus B 00nacTsIX, He TpeOyOmUX YIUIyOJICHHOW MaTeMaTHYecKOn
MOATOTOBKHU;

— pa3BUTHE JIOTUYECKOTO MBIIUJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHHS,
ANTOPUTMUYECKON KyJIbTYpPbl, KDUTUYHOCTH MBIIUICHUSI HAa YPOBHE, HEOOXOIUMOM
U1st Oy nyuied mpodeccuoHanbHOM A€ TeTbHOCTH;



— BOCIHUTAHHUE CPEACTBAMU MATEMAaTUKH KYJbTYpbl JUYHOCTH, MOHHUMAaHHS
3HAYMMOCTH MaTeMaTUKU [UIsi HAyYHO-TEXHHUYECKOro Mporpecca, OTHOUIEHUS K
MaTeMaTuKe, KaK K YacTu OOIIeYeTOBEYECKON KyJIbTYypbl uY€pe3 3HAKOMCTBO C
HUCTOPUEH MAaTEMATUKHU;

— paclIMpeHue U CUCTeMaTH3alus OOUIMX CBEACHHHN O (YHKUUAX, U3YUCHHE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (DYHKIIMIA;

— pacllMpeHHWe U COBEpPLICHCTBOBAHME MaTeMaTHYECKOro  amnmnapara,
c(OpMHPOBAHHOTO B OCHOBHOMW LIKOJIE;

— O3HaKOMJIEHHME C JJIeMEHTaMH JUu(PEepeHInaTbHOIO HCYHUCICHUS Kak
anmnapaTtoM MCCieI0BaHus PYHKIUN, pelIeHNs MPUKIIAIHBIX 3a/1ay;

— U3Yy4YEHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHPOBAHUE YMEHHS
OPUMEHSTh 3TH CBOMCTBA JIJISl PEILICHUs MPAKTUYECKUX 3a]1ay;

— pacmMpeHue W yriayOJeHue MpeACTaBIeHUN O MAaTeMaTHKE KakK 3JIEMEHTE
YeJIOBEYECKOM KYJIbTYPhl, O IPUMEHEHUH €€ B MPAKTHUKE;

— COBEpILECHCTBOBAHME WHTEJUIEKTYaJIbHBIX M PEYEBBIX YMEHUH NyTeM
Pa3BUTHS JIOTHUECKOTO MBIIIICHUS, 000TallleHue MaTeMaTHUYECKOTO SI3bIKA.

1.4 IlepevyeHb NVIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS 10 JUCHUIINHE (TepeYeHb
(popMupyeMbIX KOMIIETEHIIH )

OcBoeHue CoJepKaHUs y4ueOHOU TUACIUATUINHEBI «MarteMaTuKa
obecrieunBaeT JOCTHKEHUE 00YUaOIIUMUCS CICAYIOMINX pe3yibmamaos:.

JIUYHOCMHbBIX .

—  c(OpMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK YHUBEpPCATbHOM
SI3BIKE

— HAYKH, CPEJICTBE MOJICIMPOBAHMS SIBICHUN U MPOIECCOB, HIICSIX U METOJaX
MaTE€MaTHKH;

— T[IOHMMaHWE€ 3HAYUMOCTH MAaTeMaTUKH JUISI  HAYYHO-TEXHHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K YacTH
0011eUeIOBEYCCKON KYJIBTYPHI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MAaTECMAaTHKH,
SBOJIIOIIMEN MAaTEMAaTHYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIBTYPhl, KDUTHYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM
s Oyaymier mpodeCCHOHAIBHOR JIEITEIbHOCTH, VIS TIPOJOJDKCHHS 00pa30oBaHUs U
caMm000pa3oBaHus;

— OBJIQJICHHEC MaTeMAaTHYCCKUMH 3HAHUSIMH M YMCHHSIMH, HCOOXOJIUMBIMHU B
TOBCEHEBHOM >KU3HH, JJIs1 OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCHUIUINH TTPOGECCHOHATLHOTO MHKIA, JUIS MOJTYYeHHUsS oO0pa30BaHHS B OOJACTSX,
HE TpeOYIOIIUX yriyOJIeHHOW MaTeMaTHYE€CKON MOJITOTOBKH;

— TOTOBHOCTh M  CIIOCOOHOCTH K OO0Opa3oBaHWIO, B TOM YHCJIEC
caM000pa3oBaHMIO, HAa MPOTSHKEHUM BCEH KW3HU, CO3HATEIBHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIEIIHOM Npo(ecCHoHaTbHOH U
OOIIECTBCHHOH JICSATCIIHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIBHOM TBOPYECKOH U
OTBETCTBECHHOW JIEATEIHLHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH paboTe, COTPYIHHUUECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, OOIIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIEA0BATENHCKOU, MPOSKTHON
U APYTHX BUJAX JICSITCILHOCTH,

— OTHONIEHHE K NPO(PECCHOHATBHON [EATEIHbHOCTH KaK BO3MOKHOCTH
yqacTus B pEIICHUH JTUYHBIX, 0OIIECTBEHHBIX, roCyJapCTBEHHBIX,
0OIIEHAIIMOHAJIBHBIX MTPOOJIEM;

Memanpedmem HblX.

— YMEHHE CaMOCTOSATEIBHO OMpPENesITh LENH ASATEIBHOCTH M COCTaBISTh
IUTAaHBl  JICSITEIbHOCTH; CAaMOCTOSITEIBHO  OCYIIECTBIATH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JICATCIIBHOCTh; KCIOJIb30BaTh BCE BO3MOXHBIC PECYpChl IS
JTOCTHIKEHUS TTOCTaBJICHHBIX IEJCH W pealiM3alliy TJIaHOB JICSITEIILHOCTH; BBIOUPATH
YCTICIIIHBIC CTPATETUHU B PA3IMYHBIX CUTYAIIHIX;

— yMCHHE TPOIYKTUBHO OOMIAThCA W B3aUMOJCHCTBOBATH B IPOIECCE
COBMECTHOH JICSITCIIBHOCTH, YYUTHIBATh MO3UITUU JPYTUX YYACTHUKOB JICSITCIIBHOCTH,
¢ PeKkTUBHO pa3peniaTh KOH(YIUKTHI;

— BIaJICHUE HaBBIKAMHU I[TO3HABATEIBHOH, Y4YeOHO-HUCCIIEIOBATEILCKON H
NPOCKTHOW JIEATEIHbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB PEIICHHUs MPAaKTUYSCKUX 3ajad,
PUMEHEHUIO PA3JINYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITETbHOW HH(OPMAIIMOHHO-
MIO3HABATEIFHON JICATEIHHOCTH, BKIIOUYAs YMCHHE OPHEHTHPOBATHCS B PA3IMUHBIX
UCTOYHWKAX WH(OpPMAIMHM, KPUTUYECKH OIECHWBATh W  HHTEPIPETUPOBATH
UHPOPMAITHIO, MTOTYIaeMYI0 U3 Pa3TUIHBIX HCTOYHUKOB,;

— BJAJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMCHHE SICHO, JIOTHYHO W TOYHO
M3J1araTh CBOIO TOYKY 3pEHUS, HCIIOIb30BaTh a/ICKBATHBIC SI3IKOBBIE CPEJICTBA;

— BIQJICHUE HaBBIKAMH TIO3HABATENBHOW pEe(QJICKCUM KaK OCO3HAHUS
COBEpINAEMbIX JCHCTBUH ¥ MBICIUTEIBHBIX IMPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHWH, TPAHMI] CBOETO 3HAHWUS M HE3HAHUS, HOBBIX MMO3HABATEIBHBIX 3a/ad U
CPEICTB JJIsl X TOCTHIKCHUS,

—  IEeJeYCTPEMIICHHOCTD B MOMCKaX u OPUHIATHH ~ PEHICHUH,
COOOPA3UTENBHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPE/ICTABICHUH;
CIIOCOOHOCTh BOCTIPUHUMATDH KPACOTY W TAPMOHHUIO MHPA;

npeoMemHulX:



—  c(pOpMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTh MHUPOBOU
KYJbTYpbl U MECT€ MAaTEMaTHKH B COBPEMEHHOU HMBUJIU3AINH, CIIOCOOAX OMUCAHUS
SIBJICHUH PeaJibHOTO MHUpPA Ha MAaTEMAaTUUYECKOM SI3BIKE;

—  c(pOpMHUPOBAHHOCTH MPEJCTABICHUN O MATEeMaTUYECKUX MOHITHUSAX KakK
BOKHEUIINX MAaTEeMaTUYECKUX MOJEAX, TMO3BOJSIONIMX OMUCHIBATh U U3Yy4daTh
pa3Hble TMPOIECCHl M SIBJICHUS, IMOHUMAaHUE BO3MOXKHOCTH aKCMOMAaTHYECKOIO
MMOCTPOCHUSI MATEMATHYECKUX TEOPUH,

— BJIaJICHUE METOJIaMH JI0KA3aTeJIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHSITh, TPOBOJIUTH JI0KA3aTEIILHBIE PACCYXKICHUS B X0OJI¢ PEIICHUS 3a/1aY;

— BJIAJICHUE CTaHJAPTHBIMU TIPUEMAaMHU  pEIICHUS PAIMOHAIBHBIX U
UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU U
HEPaBEHCTB, UX CUCTEM;

— HCTOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCIIE IS
MOMCKA IMyTH PEIICHUS U WITIOCTPALIMH PEIICHUS YPAaBHCHUH U HEPABEHCTB,;

— cpOpMHUPOBAHHOCTh  MPEJICTABICHUH 00  OCHOBHBIX  TOHSTHSIX
MaTeMaTHYEeCKOTO aHaJM3a M WX CBOWCTBAX, BIAJICHUE YMEHHUEM XapaKTepHU30BaTh
noBejieHrne (GyHKIHMH, UCIIOIb30BaHUE MOTYUYCHHBIX 3HAHUK JIJISI OTIMCAHUS M aHan3a
peaTbHbIX 3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMH TOHSTHUSMH O IUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTYpaX, UX OCHOBHBIX CBOMCTBAX;

— c(hOpMHUPOBAHHOCTh YMEHHS PACIO3HABaTh T'€OMETpPUYECKUE (UTYPHI Ha
yeprexax, MOJENSIX U B pEaIbHOM MUPE;

— TPUMEHEHUE M3YUYEHHBIX CBOMCTB IeOMETpUuYecKux puryp u hopmymn s
pEIIeHHs TEOMETPUUECKHX 3a/1a4 U 3a]1a4 C MPAKTHUYECKUM COJIepKAHUEM;

— c(OpMUPOBAHHOCTH MPEACTABICHUH O MPOIIECCAX U SIBICHUSIX, UMEIOIIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MUDE,
OCHOBHBIX MOHATHAX DJIIEMEHTAPHOW TEOPUHU BEPOSITHOCTEH;

— yMEHUH HaXOJUTh W OIICHMBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
NPOCTEHIIINX TMPAKTUYECKUX CHUTYalUAX M OCHOBHBIE XapaKTEPUCTHUKU CIIyYaWHBIX
BEJIMYUH;

— BIAJCHUE HABBIKAMH HMCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
MIpU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM TMCUMILUIUHBI U BUIbI Y4eOHOIl padoThl

Buj yueOHoil paboThl

Konuuecmeo uacoe

MakcumajibHasi yueOHasi HATpy3Ka (Bcero) 372
Oobsi3aTesbHast ayJauTopHasi yueOHast 248
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JICKIIMOHHOT'O TUIIA 124
MPaKTUYECKHUE 3aHSTUS 124
CamocrosiTesibHast padora oOyualouierocs 110
(Bcero)
B TOM YHCJIE:
BHeayauropHas camocTosiTenbHasi paboTa 110
KoHncynpranuu 14
Ilpomesrcymounaa ammecmayus 6 ghopme: 1 cemecTp — 3K3aMeH

2 ceMecTp -— IK3aMEeH

. Bcero CemecTpsbl
Bun yueOHO# paboThI QOB 1 5
Y4yeOHasi HArpy3Ka (Bcero) 372 96 276
AyIUTOPHBIE 3aHATHA (BCEr0) 248 64 184
B Tom yucxe:
3aHATHS JIEKIIMOHHOT'O THUIIA 124 32 92
IPaKTUYECKHE 3aHATHS (TIPAKTUKYMBI) 124 32 92
nabopaTopHbIC 3aHSATHUS -
CamocTosiTesqibHasi padoTa (Bcero) 110 24 86
B TOM YHCJIE:
Kypcosas paboma - - -
Pegpepam 20 8 12
Camocmosmenvrnas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX
. 90 16 74
3A0aHUl, CAMOCMOSMENbHO20 N00O0pa U  U3YHeHUs
OONOIHUMENLHO20 MEOPEMULEeCK020 MaAMepUuand
Koncynpranmm 14 8 6
[TpomexxyTouHas arrectanus (SK3aMeH/3a4eT/aud.3a4ueT) 9K3aMEH | 9K3aMeH
OO6m1ast TpPyI0EMKOCTh 372 96 276




2.2 CTpyKTYypa IMCHUIIHHBI:

Ko/inuecTBO ayIMTOPHBIX 4aCOB Camocros-
TeJabHAasi padora
odyuarouerocs
Teoperu-
HaumenoBanue pasnenon B IpakTnyec- (uac.)
cero | 4eckoe
KHe 3aHATHS (B T.4.
odyueHnue
KOHCYJIbTAIUM)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 36 14 22 20
VYpaBHEHUS 1 HEPABEHCTBA 40 24 16 10
OCHOBBI TPUTOHOMETPHUHU 32 16 16 10
OyYHKIHH, UX CBONCTBA U rpapUKu 18 8 10 10
Hadana MmaTeMaTu4eckoro aHaimmsa 32 16 16 10
Komb6unaropuka, cratuctuka u Teopus | 24 12 12 20
BEPOSTHOCTEN
I'eomerpust 64 32 32 30
Koncynpranuu 14
Bcero no nucuumimae 248 124 124 124
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2.3. TeMaTH4YeCKHUii NJIAH U cO/iepKaHUEe YUeOHOI THCIMIIMHBI

HaHMenOBAHHE PA3IETIOB H TeM Conep:xanue yueOHOro MaTepuasa, JjadopaTopHbie padoThl M NPAKTHYECKUE 3aHSATHS, Oo0bem | YpoBeHb
CaMOCTOSITeJIbHASI padoTa 00yYaromuXxcs 4acoB | OCBOEHHS
1 2 3 4
BBenenue Coaepxxanue ydyeOHOro MaTepuaJia
Maremaruka B HayKe, TEXHHKE, JKOHOMUKE, WHPOPMAIIMOHHBIX TEXHOJIOTUSIX M MPAKTHYECKOH 2 1
nesrenbHocTH. Llenu u 3aaun n3ydeHus: MaTeMaTHku npu ocBoerunu npodeccuit CI10 n
cuernmanpHoctei CI10
Paznen 1. Anreopa 56
Tema 1.1. Pazsutre moHATHS O Conep:xanue yueOHOro MaTepuasa 5 1
YHCIIe Ilenble U panMoHanbHbIe YKciia. JlelCcTBUTENbHbIE YK CIIA.
Conep:xanue yueOHOro MaTepuasa 5 1
[TpubmrmkeHHbIe BEIYUCICHHS.
IIpakTUYecKue 3aHATHSA:
Apudmernyeckue IeiCTBHS HaJ YNCIaMHU, HAXOXACHNE MPUOIMKSHHBIX 3HAYeHUH BENUYHH U 2 2
MOTPEINHOCTEH BRIYUCIICHHH (A0COIIOTHOM M OTHOCUTEIBHOW), CPABHEHHE YHCIOBBIX BBIPAKCHUH
IIpakTUYecKue 3aHATHSA:
Apudmerndeckue IeHCTBIS HaJ YUCIaMHU, HAXOXACHNE MPUOIMKSHHBIX 3HAYeHUH BENUYHH U 2 2
TIOTPEITHOCTEH BEIYHCIICHUH (a0COIOTHOW W OTHOCHUTENHHOM ), CPABHEHHE YHCIIOBBIX BBIPAKCHHH
Copaeprxanue y4eOHOro MaTepuaJia 9 1
KommuiekcHble ynca.
Tema 1.2. Kopuu, crenenu u Coaeprxanue yueOHOro MaTepuaJia
Jorapugmel Kopnu n crenenn. Kopau HaTypalbHOM CTENEHH U3 YHCIIA U UX CBOMCTBA. 2 !
IIpakTHyeckue 3aHATHS:
Briuuciaenne u cpaBHeHHME KOpHEW. BrimonHeHwe pacdyeTroB C  paaukagamMu. PemieHue 2 2
HAppalMOHATBHBIX YPaBHEHHH.
Copaepxanue y4eOHOro MaTepuaJia
CreneHn ¢ panuoOHAIBHBIMH IIOKa3aTeNsIMH, HX CBoiicTBa. CTENeHW C JeHCTBUTEIHHBIMU 2 1

nokazareiasmu. CBOMCTBA CTEIICHH C Z[eﬁCTBHTeJ'IBHBIM IIOKa3aTcjICM
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IMpakTuyeckue 3aHATHS:
CpaBuenue creneneil. [IpeoOpa3oBaHue BRIpaXKEHUH, COEPIKAIINUX CTCIICHU

IIpakTH4yeckne 3aHATUA:
Pemenue nokazaTenbHbIX ypaBHEHUH. PellieHre MpUKIaIHbIX 3a/1a4

Conep:xanue yueOHOro MaTepuaJa

Jlorapugm. Jlorapudm urcia. OCHOBHOE JIOTapHUPMHUUECKOE TOXKACSCTBO. [lecaTHIHbBIE U
HatypaibHbie orapudm. [IpaBuna aelictuii ¢ orapudmamu. [lepexoj; K HOBOMY OCHOBaHHUIO

IIpakTHyecKkue 3aHATHS:
Haxosxaenue 3Ha4deHuit norapugma mno npou3BoIkHOMY OCHOBaHHIO. [Iepexol1 OT 0JJHOr0 OCHOBaHUS
K IPyTOMY.

IIpakTHYecKHe 3aHATHA:
BrlunciicHHe U cpaBHEHHE Jiorapudma

IIpakTHyeckue 3aHATHS:
JlorapudmMupoBaHme 1 MOTSHITNPOBAHNUE BEIPAKCHU.
Pemenne gorapuMUIecKuX ypaBHCHHUN

IIpakTUYecKue 3aHATHSA:
Pemrenne norapudMudecKkux ypaBHESHUI

Conep:xanue yueOHOro MaTepuaJa

IIpeobpazoBanne anredpandeckux BeIpakeHui. [IpeoOpazoBanme parmoHATBHBIX, HPPAMMOHATHHBIX
CTETICHHBIX, MOKA3aTeIbHbIX M JOrapU(PMUICSCKUX BhIPAKCHUN

IIpakTH4yeckune 3aHATUA:
[TpubarmkeHHbIe BEIYUCIECHUS M PEIICHUs MPUKIIAIHBIX 33129

Kontposibnast padora Ne 1. «KopHu, cteneHu u jorapugpmbn

CamocTosiTeibHasi padoTa:

BBINIOJIHEHHE JOMAIIHUX 3aJaHuii 1o pazaeny 1

IIpuMepHasi TeMATUKA BHEAYAUTOPHOI CaAMOCTOSITEJIbHOM padoThl
Hammucanne pedepatos:

HenpepriBaBIE 1pOOH

IIpuMeHeHMe CI0KHBIX IPOLIEHTOB B pacuerax

20

Pazgen 2. YpaBHenus u
HepaBeHCTBA

50

Tema 2.1. YpaBHEHUS U CHCTEMBI
ypaBHEHUI

Coaepxanue y4yeOHOro MaTepuaJia
YpaBHEHH U CHCTEMBI ypaBHEHHH. PanmoHanbHble, HppalioHaIbHbIE, TOKa3aTeIbHbIE U

12




TPUTOHOMETPUYECKUE YPABHEHHMSI U CUCTEMBI.

Conep:xanue yueOHOro MaTepuaJia
ypaBHCHI/IH U CUCTEMbI ypaBHeHHﬁ. Pa]_[I/IOHaJIBHBIC, HUppalOHAJIBHBIC, ITIOKA3aTCIIbHBIC U
TPUTOHOMETPUUECKUE YPABHEHHUS U CUCTEMBEI.

Conep:xanue yueOHOro MaTepuaJia
ypaBHeHI/IH U CUCTEMbI ypaBHeHHfI. Pa]_[I/IOHa.HBHBIe, HUppalOHAJIBHBIC, ITIOKA3aTCIIbHBIC 1
TPUTOHOMETPUUECKHE YPABHEHHUS U CUCTEMBEI.

Conep:xanue yueOHOro MaTepuaJa
ypaBHeHI/IH U CUCTEMbI ypaBHeHHﬁ. PaHI/IOHaJ'IbHBIe, HUppanroOHAIBHBIC, ITOKAa3aTCIIbHBIC U
TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBEI.

Conep:xanue yueOHOro MaTepuasa
OCHOBHBIE PUEMBI HX pelieHUs (Pa3I0KEHIE HA MHOXKHUTEIIH, BBEICHHE HOBBIX HEU3BECTHBIX,
MMOJICTAHOBKA, TpadUIECKUN METO)

Conep:xanue yueOHOro MaTepuaJa
OCHOBHBIE ITPUEMBI UX pelIeHs (pa3ioKeHHe Ha MHOXHUTENH, BBEICHHE HOBBIX HEU3BECTHBIX,
MTOJICTAHOBKA, TpadUICCKUN METO)

Conep:xanue yueOHOro MaTepuaJa
OCHOBHBIE IPHEMBI UX pelIeHH (Pa3IoKeHUEe HA MHOXKUTEIH, BBEICHIE HOBBIX HEM3BECTHBIX,
MTOJICTAHOBKA, TpadUICCKU METO)

Copaeprxanue y4eOHOro MaTepuaJia
PaBHOCHIIBHOCTBH ypaBHEHUH, HEPABEHCTB, CUCTEM

IIpakTH4yeckune 3aHATUA:
KopHuu ypaBHeHmid. PaBHOCHIBHOCTE ypaBHeHHH. [IpeoOpa3oBanue ypaBHEHUH

IIpakTH4yeckue 3aHATHS:
OCHOBHBIE IPUEMBI pEllIEHUs] YPaBHEHUH

IIpakTHyeckue 3aHATHS:
Pewenue cuctem ypaBHeHU

IIpakTHyeckue 3aHATHS:
Pewienue cuctem ypaBHeHU

Tema 2.2. HepaBeHnctBa

Copaepxanue y4eOHOro MaTepuaJia
ParonanbsHble, MppalMOHAIBHBIE, TOKA3aTENIbHBIE M TPUTOHOMETPHUECKHE HEPABEHCTBRA.
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OcHOBHBIE IPHEMBI X PEUICHUS

Conep:xanue yueOHOro MaTepuaJia

PaHI/IOHaIH:HBIe, HppanuyoHaJIbHEBIC, IIOKa3aTCJIbHbIC u TPUTOHOMCTPUUCCKUEC HCpaBCHCTBA. 2
OcHOBHBIE MMPpUEMBI UX PCHICHUA
Conep:xanue yueOHOro MaTepuaJia
PaHI/IOHEU'H)HBIe, HUppalyoOHaJIbHEIC, IIOKa3aTCJIbHBIC u TPUTOHOMCTPUUCCKUEC HCpaBCHCTBA. 2
OcHOBHBIE MMPpUEMBI UX PCIICHUA
Conep:xanue yueOHOro MaTepuaJa
PaHI/IOHEU'H)HBIe, HUppanroHaAJIbHBIC, ITIOKA3aTCIbHBIC U TPUT'OHOMETPUYCCKHNE HEPABCHCTBA. 2
OCHOBHBIE IPHUEMBI X PEIICHUS
IIpakTHYecKue 3aHATHSA: 5
HUcnonb3oBanue cBOWCTB U TpaduKoB QyHKIMI JIJIsl pellieH!s] YpaBHEHHUI 1 HEPaBEHCTB
IIpakTHYecKue 3aHATHSA: 5
Hcnonb3oBanue cBOWCTB U rpadukoB QYHKIMHN JIIsl pellieHus] YpaBHEHHI ¥ HEPABEHCTB
KoutposibHasi padora Ne 2: «YpaBHEeHHUSI M1 HEPABEHCTBA) 2
CamocTosiTeqibHas1 paboTa
BBITIOJIHEHHE JIOMAITHUX 33J[aHui 1o pazzeny 2
IIpumepHasi TeMaTHKA BHEAyAUTOPHOI caMOCTOSITEJIbLHOM PaGoThI 10
Harmmcanne pedepatos:
HccnenoBanue ypaBHEHUH U HEPABEHCTB C MapaMeTPOM
IIpakTH4yeckune 3aHATUA:
[IpumeneHre MaTeMaTHYECKUX METOIOB ISl PEIICHHUS COAEePIKATEIbHBIX 3a/1a9 U3 Pa3THIHBIX 2
oOxacTeil HayKy W MpakTUKH. VIHTeppeTanust pe3yabTara, YIeT peaJbHbIX OTpaHHdeHUH
Paznen 3. OcHoBBI 42
TPUTOHOMETPHH
Tema 3.1. OcHOBHBIE TTOHATHS Coneprxanue y4eOHOr0 MaTepuaJia 9
Pamnannas Mepa yria. Bpamarensnoe nerxenne. CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC Yrclia
IIpakTHyeckue 3aHATHS:
PamuannpIil MeTOT M3MEPEHUS YTIIOB BPAILISHHS U CBS3b C TPayCHOM Mepoit 2
Tema 3.2 OcHOBHBIE Conep:xanue yueOHOro MarepuaJia 5
TPUTOHOMETPUICCKUC TOKIACCTBA (DopMy_]H)I NPUBEJICHUSA
Coaepxanue y4yeOHOro MaTepuaJia 2
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@opMyisl cnoxenus. Dopmyiisl yasoeHus. DopMyIibl IOJIOBUHHOTO YIIa

IIpakTHyeckue 3aHATHS:

OCHOBHBIE TPHTOHOMETPHUUECKHIE TOXKAECTBA, (POPMYIIBI CIIOKEHNUS, YABOeHHUS, [[peobpazoBaHust
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMK B MPOU3BEACHHE, IPEOOPA30BAHUE TPOU3BEICHHS
TPUTOHOMETPHUECKUX QYHKIMHA B CYMMY

IIpakTHyeckue 3aHATHS:

OCHOBHBIE TPHTOHOMETPUYECKHE TOKAECTBA, (POPMYIIBI CIIOKEHHUS, YABOeHHS, [IpeoOpazoBaHmst
CYMMBI TPUTOHOMETPHUYECKUX (DYHKIMK B MPOU3BEACHHE, IPEOOPA30BAHUE TPOU3BEICHHS
TPUTOHOMETPHUECKUX (QYHKIMHA B CYMMY

Tema 3.3 [IpeoOpazoBanus
MPOCTENIIINX
TPUTOHOMETPUUYECKHUX BBIPAKEHUI

Conep:xanue yueOHOro MaTepuaJa
[IpeobOpazoBaHre CyMMbI TPUTOHOMETpUYECKUX (DYHKIIMI B IPOHU3BEJICHHUE U ITPOU3BE/ICHIE B CYMMY

Conep:xanue yueOHOro MaTepuasa
BrlpakeHue TpUrOHOMETpHUSCKHX (PYHKIMI Yepe3 TaHIeHC TIOJOBHHHOTO apryMeHTa

IIpakTHYecKue 3aHATHSA:

OCHOBHBIE TPHTOHOMETPHUYECKHE TOKIECTBA, (POPMYIIBI CIIOKEHNUS, YABOeHHS, [IpeoOpazoBanust
CYMMBI TPUTOHOMETpHUYECKIX (DYHKIMI B TPOU3BENCHNE, IPE0OPa30BaHNE MPOU3BEACHHUS
TPUTOHOMETPUIECKUX (PYHKIHUH B CYMMY

IIpakTHYecKue 3aHATHSA:

OCHOBHBIE TPHTOHOMETPUYECKHIE TOKIECTBA, (OPMYIIBI CIIOKEHNUS, YABOCHHS, [IpeobpazoBanust
CYMMBI TPUTOHOMETpHUYECKIX (QYHKIMI B TPOU3BENCHNE, IIPE0OPa30BaHNE MPOU3BEACHUS
TPUTOHOMETPUIECKUX (PYHKIHUH B CYMMY

Tema 3.4. TpuronomeTpu4ecKue
ypaBHEHHsI M HEPaBEHCTBA

Coaeprxanue yueOHOro MaTepuaJia
OOpaTHBIE TPUTOHOMETPHIECKHE (QYHKITUH. APKCHHYC, apKKOCHHYC, apKTaHTE€HC

IIpakTH4yeckune 3aHATUA:
OO6paTtHble TpUTOHOMETpHUYECKHE PYHKIIMU: aQpKCHHYC, apKKOCHHYC, aPKTAHTEHC

Coneprxanue y4eOHOr0 MaTepuaJia
IIpocreiiliiie TPUTOHOMETPUYECKHE YPAaBHEHHS

Coneprxanue y4eOHOr0 MaTepuaJia
IIpocreiiliiie TPUTOHOMETPUYECKHE HEPABEHCTBA

IIpakTHyeckue 3aHATHS:
[Ipocreiine TPUroHOMETPUUECKHE YPAaBHEHHUS] M HEPAaBEHCTBA

KonTtpoabHas padora Ne 3: «OCHOBBI TPHTOHOMETPHH

N

CamocrosiTesqibHasi padoTa:
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BBITIQJIHCHUE JOMAITHUX 3aIaHUi 110 pazaeny 3

Paznen 4. ®ynkuuu, ux

. 28
CBOlicTBa M rpauKu
Tema 4.1 Oynkuun. CpoiicTBa Coaepxxanue y4eOHOro MaTepuaJia
yrkumit. O6patHbie pyHKIMHI Oynknuu. OOnactb OmNpeAeieHUuss W MHOXKECTBO 3HAueHHWH; Tpaduk QYHKIUH, TOCTPOCHHE 2
rpadukoB (HYHKIIMH, 33JaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU
I[IpakTyeckue 3aHATHA:
IIpuMepsl 3aBUCMMOCTEN MEXIY IEPEMEHHBIMU B PEAIBHBIX MPOLIECCAX U3 CMEXKHBIX JUCLUIUIVH. 2
Onpenenenne dyuknuid. [Tocrpoenne u yreHre rpagkoB QyHKIHHA
Conep:xanue yueOHOro MaTepuaJa
CgoiicTBa GpyHKITUH. MOHOTOHHOCTH, Y€THOCTD, HEUETHOCTh, OTPAHUYECHHOCTD, IICPUOTUIHOCTD.
HpOMe)KyTKI/I BO3pacTaHusd U YGI)IBaHI/ISI, HanOOoJIbIIIEE U HANMEHDBIIIEES 3Ha4YCHU A, TOYKHU SKCTpEMYMaA. 2
I'paduueckas naTepnperaiws. [Ipumepsl GYHKIIMOHATBHBIX 3aBUCHMOCTEH B PeabHBIX ITpoIeccax
U sBIeHUIX. Apudmernueckue oneparmu HaJl QyHKIuIMU. CrioxHass QyHKIUS (KOMITO3HIINS).
[ToHsATHE O HENPEPHIBHOCTH QYHKITHH
IIpakTH4eckue 3aHATHA:
HccnenoBanne pyukimm. CBoOHCTBA IMHEWHOHN, KBaIpaTHIHOM, KyCOYHO-THHEHHOW W APOOHO-
nuHeHol Gyukuuu. HempepsiBHble 1 nepuoanyeckue GyHkimu. CBoiicTBa ¥ rpadUKu CHHYCA, 2
KOCHHYCa, TAHI'€HCa U KOTaHIeHCca
Copaeprxanue y4eOHOro MaTepuaJia
Ob6parapie ¢ynakmum. OO6macTs omnpeneneHus W o01acTh HaueHWM oOparHoi (yHkuu. ['padux 2
o0OpaTHOH QyHKINH
IIpakTH4yeckune 3aHATUA: 2
OO6patHbIe GYHKIUN U UX rpaduku. OOpaTHBIC TPUTOHOMETPHUUICCKUE (DYHKIIUH
Tema 4.2. CrernieHHble, Coneprxanue y4eOHOr0 MaTepuaJia
TTOKA3aTCIbHBIC, Onpenenenne ¢GyHKIMA, ux cBorictBa W Tpaduku. lIpeoOpazoBanus rpadukos. [lapamrenpbIit
norapuMUIECKUe U MIEPEHOC, CUMMETPHUSA OTHOCHUTENBHO OCEH KOOpAMHAT M CHMMETpPHS OTHOCHUTEIBHO Hadasia 2
TPUTOHOMETPHYECKHE (YHKIIHH. KOOpIWHAT, CHMMETPHUS OTHOCHTEIHHO MPIMOM Y = X, pacTsDKEHHE W C)KaThe BIOIb OCEH
OOparHble TPUTOHOMETPUIECKUE KOOPIMHAT
yHxImH IIpakTHyeckue 3aHATHS: 5
[IpeoOpazoBanue rpaduka QyHKIHH.
KonTtposbHast padora Ne 4: «®yHKIMH, MX CBOICTBA U TPaQUKI» 2
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CamocrosiTebHasi padora

BBITIOJIHCHUE JIOMAIITHUX 3aJIlaHui 10 pasneny 4

I[IpumepHasi TeMaTHKAa BHEAYAUTOPHOIi CaMOCTOATEILHONH PadoThI
Hanucanue pedepatos:

CrosxeHre TapMOHHYCSCKUX KOJIeOaH i

I'paduueckoe pelieHre ypaBHEHHUH U HEPABEHCTB

10

Pasznen 5. Hauana
MATEeMATHYECKOro aHaAJIu3a

42

Tema 5.1. [TociieqoBaTeIEHOCTH.

Conep:xanue yueOHOro MaTepuaJa

[MocnenoBarenbHocT. CriocoObI 3a1aHUs U CBOMCTBA YMCIIOBBIX MTOCIIEAOBaTeIbHOCTEH. [loHsamue o
npedene  nociredosamenvrhocmu.  Cywecmeosanue  npedeia  MOHOMOHHOU — 02PAHUYEHHOU
noCned08amenbHOCmu

Conep:xanue yueOHOro MaTepuasa
CymMupoBaH#e mocienoBaTebHOCTel. beckoHeuHo yObIBaroIasi reOMETpUIECKasi IPOTPECCHst U ee
cymma.

IIpakTUYecKue 3aHATHSA:
UwncnoBast ocnea0BaTeIbHOCT, CIIOCOOBI €€ 3aaHN s, BEIYNCIEHHUS YWICHOB MOCIEI0BATEIFHOCTH.
IIpenen nocnenoBareIbHOCTH

IIpakTUYecKue 3aHATHSA:
[Ipenen mocnepoBaTensHOCTH. beckoHEUHO yOBIBAIOMIAs TeOMETPUIECKast TPOTPECCHs

Tema 5.2. [IpousBoaHas

Coaeprxanue yueOHOro MaTepuaJia

[IponsBognas. [lonsTre o mpowmsBomHOW (PYHKIMH, €€ TEOMETPUUECKHA W (PU3HUECKUN CMBICIH.
VYpaBHeHne KacatenbHOH K Tpaduky ¢yHKImH. [Ipom3BoAgHBIE CyMMBI, Pa3HOCTH, NMPOU3BEACHUS,
gacTHOTO. [Ipon3BOIHBIC OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHH

IIpakTuyeckue 3aHATHS:
[Ipaswa u popmynsl qudepeHmpoBanys, TaOIHUIIa TPOU3BOAHBIX IIEMEHTAPHBIX (DYHKITHI

IIpakTuyeckue 3aHATHS:
IIpou3BogHas: MEXaHUYECKUNA U TE€OMETPUYECKUNA CMBICT MPOU3BOJHON. YpaBHEHHE KacaTeabHOM B

oO1ieM Buae

Coaepxanue y4eOHOro MaTepuaJia
[IpuMeHeHue nepBoil MPONU3BOIHOM K HCCIENOBaHUIO (YHKUHUHI U OCTPOSHHIO IPaKOB.

Copaepxanue ydyeOHOro MaTepuaJia
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[IpouzBomHbIe 0OpaTHON PYHKIUH U KOMIO3ULIUH (DYHKIUU

IMpakTuyeckue 3aHATHS:
HccnenoBanue GyHKIMY ¢ TTOMOIIBIO TPOU3BOAHOM. HaxoxkieHre HanOoIbIIero, HAMMEHBIIIETO
3HAYCHMS U SIKCTPEMAIbHBIX 3HAYCHUN (DYHKIMH

Conep:xanue yueOHOro MaTepuaJia

IIpuMeps! UcoNIB30BaHUS IIPOU3BOIHON JIJIS HAXO0XKACHUSI HAMJTYYILIErO PEIICHUs B IPUKIIAIHBIX
3ajmadax. Bropas npousBojHasi, ee reoMeTpuuecKuil u huzuueckuii cMbici. HaxoxieHre ckopocTu
JUIs TIpoliecca, 33IaHHOTo (popMysioi u rpag KoM

Tema 5.3. [lepBooOpa3zHas u
WHTETpaj

Conep:xanue yueOHOro MaTepuaJa

[lepBoobpa3nas u unaTerpan. [IpuMeHeHne onpenereHHOro WHTErpaia Ui HaXOXKIASHHUS TIOMIa U
KpuBosMHeHHOH Tpanenyn. Popmyna Herorona—JleiiOHuma

IIpakTUYecKue 3aHATHSA:
Wurerpan u neppoodpasnas. Teopema Hetotona-JleiiOnuma. [Ipumenenne naTerpana K

BBIYUCIICHHIO (PU3UUECKUX BEIMYMH U TUIOIIAICH

IIpakTUYecKue 3aHATHSA:
Huterpan u neppoodpasznas. Teopema HproTona-Jleiioauma. [Ipamenenne naTErpaa K

BBIYUCIICHHUIO (PU3NUECKUX BEIMYMH U TUIOIIANCH

Conep:xanue yueOHOro MaTepuaJa
[TpuMepbl MpUMEHEHUs] HHTETpaia B GU3UKE U TEOMETPHH

KontpoJsibHasi padora Ne 5: «Havajia MaTeMaTHYeCKOI0 aHAJIN3a)

CamocTrosiTeibHast padoTa

BBITIOJTHEHHE JOMAITHUX 33IaHUH 110 pa3aeny S

IIpumepHasi TeMaTHKA BHEAyAUTOPHOI caMOCTOSITEJILHOM PaGdoThI
Hammucanwne pedepara:

ITonstre quddepeHImaia 1 ero IPHIOKEHHS

10

Paznen 6. Komounaropuka,
CTATHCTHKA U TEOpHUsi
BEePOSATHOCTEl

44

Tema 6.1 DemeHTHI
KOMOHHATOPUKH

Copaepxanue y4eOHOro MaTepuaJia

OcCHOBHBIE TIOHATHA KOMOWHATOPHKH. 3a/laud Ha IMOJCYET YMCIa Pa3MENICHHH, TNEepecTaHOBOK,
coYeTaHUN
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HpaKanecmle 3aHATHUSA:

Uctopust pa3BUTHS KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH W CTAaTHCTUKU U UX POJb B Pa3IHUHBIX 2
cdepax yenoBeUeCKOl KU3HeIeATeIbHOCTH. [IpaBria KOMOMHATOPUKH
Conep:xanue yueOHOro MaTepuaJia
Pemrenue 3anay Ha nepebop BapHaHTOB 2
IIpakTuyeckue 3aHATHS: 5
Pemenne KOM6I/IHaTOpHBIX 3ajaad4. PaSMeHIeHI/IH, COUYCTaHUA U NEPECTAHOBKU
Conep:xanue yueOHOro MaTepuaJa 5
®opmyna bunoma HetotoHa. CBoiicTBa OMHOMHHAIEHBIX KOdQduitnentoB. Tpeyronpauk [lackais
IIpakTHyecKkue 3aHATHS: 5
bunoma Hetorona. TpeyronsHuk Ilackans. [Ipuknannsie 3agaun

Tema 6.2. DIeMEHTHI TCOPUHU Conep:xanue yueOHOro MaTepuasa

BEPOSTHOCTEH CoObITHE, BEpPOATHOCTh COOBITHS, CJOKEHHE W YMHOXKEHHE BEpOSTHOCTeH. [lonsmue o 2
He3a8UCUMOCIU cOObIMULL
IIpakTUYecKue 3aHATHSA:
Knaccuueckoe onpezenieHre BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeMa 0 CyMMe 2
BEpOSTHOCTEW. BhIuncienue BeposiTHOCTEN
Conep:xanue yueOHOro MaTepuaJa
JuckperHas ciydaiiHas BeJIMYMHA, 3aKOH €€ pacipeiesieHUsl. 2
UncnoBple XapaKTePUCTHKH JUCKPETHON CIIydaiHOW BeMWIUHBL. [oHATHE 0 3aK0HE OOJIBITHX YUCEIT

Tema 6.3. D1eMeHTHI Copaeprxanue yqeOHOro MaTepuaJia

MaTeMaTHIeCKOi CTaTUCTHKH [IpencraBiienne naHHBIX (TaOMUIBI, AUATPAMMBI, TPapHKH), TeHepallbHAasi COBOKYITHOCTh, BEIOOpKa, 2
cpenHee apudpMeTnIeckoe, Meauana. [loHsITHE 0 3a7a9aX MAaTEMaTHIECKOH CTAaTHCTHKU. Permnenme
3a[1a4 ¢ IPUMEHEHNEM BEPOSITHOCTHBIX METOJIOB
IIpakTHyeckue 3aHATHS: 2
[Tpukmnagasie 3agaun. llpeacraBieHne YrCIOBBIX JAHHBIX
KonTtpoasnas padora Ne 6: «kKoMOHHATOPHKA, CTATHCTHKA H TEOPHS BEPOATHOCTEI» 2
CamocTrosiTennbHasi paboTa
BBITIOJTHEHHE JIOMAIITHUX 33JIaHUM 110 pazeny 6
IIpuMepHas TeMaTHKA BHeayAUTOPHOI caMOCTOSATEJIbHOI paGoThl 20

Hanmcanue pedepara:
Cxembl bepHyIIN MOBTOPHBIX HCIIBITAHUI
CpenHue 3Ha4eHUS M UX IPUMEHEHHE B CTATHCTHKE
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Paznen 7. 'eomerpusi

94

Tema 7.1 KoopauHatsl 1 BEKTOPbI

Conep:xanue yueOHOro MaTepuaJia

[IpsimoyronbHas (nexkapToBa) cucTeMa KOOPAWHAT B MpocTpaHCcTBe. PopMysia pacCTOSHUS MEXAY 2
JBYMsI TOUKaMH. Y paBHEHHsI cepbl, INIOCKOCTH B MIPIMON
IIpakTHYecKkue 3aHATHSA:
JekapToBa crucTeMa KOOPAMHAT B TPOCTPAHCTBE. YpaBHEHHE OKPYKHOCTH, c(epbl, TIOCKOCTH. 2
PaccrosiHue Mexay Toukamu
Conep:xanue yueOHOro MaTepuaJa
Bextopsl. Moayns Bekropa. PaBeHcTBO BekTopoB. CriojkeHHE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha 2
ymcio. Pa3nojkeHne BeKTOpa 1o HampaBJIeHHUsIM. YTOI MEX/Ty IByMsI BEKTOPaMH
IIpakTHYecKue 3aHATHSA:
Bekropsl. JleiicTBud ¢ BEKTOpamu. 2
Conep:xanue yueOHOro MaTepuasa 5
[Ipoeknns BekTopa Ha ock. Koopamaatel Bektopa. CKasipHOE MPOU3BENEHNE BEKTOPOB.
IIpakTUYecKue 3aHATHSA:
JexapToBa cuctemMa KOOpAWHAT B MTPOCTPAHCTBE. 2
JeiicTBus ¢ BeKTOpamu, 3alaHHBIMU KoopanHaTaMu. CKalsipHOE MTPOn3BeIeHIEe BEKTOPOB
Conep:xanue yueOHOro MaTepuasa 5
Vcnonmp30BaHme KOOPAMHAT M BEKTOPOB MPH PEIISHNH MAaTeMAaTHYECKUX M MPUKJIAIHBIX 33134
IIpakTH4yeckune 3aHATUA:
BekropHoe ypaBHeHHE IPSAMOi U IIIOCKOCTU. VIcIonb30BaHUE BEKTOPOB IIPH 10KA3aTEIbCTBE 2
TEOPEM CTEPEOMETPUH

Tema 7.2. [Ipsimble 1 mmockocty B | Cosepskanue y4eGHOTo MaTepuasia

HPOCTPaHCTBE B3anmHoe pacnonokeHue JByX NpsAMBIX B IpocTpaHcTBe. [lapannenbHOCT MPSIMOM U MIIIOCKOCTH. 2
ITapanienbHOCTh MIIOCKOCTEN
IIpakTHyeckue 3aHATHS:
[Ipu3Haky B3aMMHOTO PACIIOJIOKEHUS TIPSIMBIX. YTON MEXIy IpSMBIMH. B3auMHOe pacmonoxenne 2
NPSIMBIX U IJIOCKOCTEH
Copaepxanue y4eOHOro MaTepuaJia
[leprieHUKYIIPHOCTH MPSAMOM U TUIOCKOCTH. [lepreH Ky Isp u HaKJIOHHAS. YTOJI MEXAy MPSIMON U »

IJTOCKOCTBIO. JIBYTrpaHHbBIN yroil. YToa MexXIy IIOCKOCTIMU. [leprneHIuKyaIsspHOCTh ABYX
IJIOCKOCTEN
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IIpakTHyeckue 3aHATHS:
Ilepnenaukynsp M HaKIOHHAs K IUIOCKOCTH. YTOJI MEXAYy IPSIMOM M IUIOCKOCTBIO. Teopemsl o

B3aMMHOM pacIOJI0XKEeHUH MPSIMOi U TIockocTy. TeopeMa o Tpex MepreHIuKyIsIpax

IIpakTHyeckue 3aHATHS:
IIpu3Haku ¥ CBOWCTBA NApAJUIEIbHBIX U IEPIEHIMKYISPHBIX INIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJa

I'eomeTpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MapaJlICIbHBIN IEPEHOC, CAMMETPHS
OTHOCHTEJIBHO INIOCKOCTH

HpaKanecmle 3aHATHUA:
PaccrosHuE OT TOUKH J0 IINIIOCKOCTH, OT HpS[MOP'I 10 IJIOCKOCTHU, PACCTOAHUEC MEKAY IJIOCKOCTAMMU,

MEX]y CKPEIIMBAIOIINMUCS MPSIMBIMU, MEXTy TPOU3BOJILHBIMU (DUTYPaMH B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuasa
[TapanmenprHOe  TpoekTHpoBaHue. Ilnomazs  OPTOTOHANBHOW  MpOEKIWU.  M3oOpakeHue
MIPOCTPAHCTBEHHBIX PUTYP

IIpakTUYecKue 3aHATHSA:
ITapannenbHOe OPOESKTUPOBAHUE M €0 CBOMCTBA. TeopeMa O MO OPTOTOHAIBHOW MPOEKIIUU

MHOTOYTOJIbHHKA. B3auMHOE pacnoiokeHue MpoCTPaHCTBEHHBIX QUTYD

Tema 7.3. MHOTOTpaHHUKH

Conep:xanue yueOHOro MaTepuaJa

Bepmmnapl, pebOpa, Tpanm MHOrorpaHHHKa. PasBepTka. MHOrorpaHHble YIIBL. BeITyKibie
MHOTOrpaHHHKH. Teopema Ditepa

Copaeprxanue y4eOHOro MaTepuaJia
[Ipu3ma. [Ipsimas u HaknoHnHas npusma. [lpaBunsHas npusma. [lapamnenenmmen. Kyo.

Copaeprxanue y4eOHOro MaTepuaJia
[Mupamuna. IlpaBunpHas mupamuaa. YcedeHHas mupamuga. lerpadap. Cummerpun B KybOe, B
napaijenenuiiese, B npusMe 1 nupamuae. CeueHns Kyoa, Ipu3Mbl U MTUPaMHUIBL

IIpakTuyeckue 3aHATHS:
Paznuunble BUIbI MHOTOTPaHHUKOB. VX n300paskeHus.

IIpakTHyeckue 3aHATHS:
Ceuenus 1 pa3BEpTKH MHOTOTPAaHHUKOB. Buibl cuMMeTpuil B mpoctpancTBe. CHUMMETpHS TEI
BpaIlleHHs] 1 MHOTOI'PaHHUKOB

Copaepxanue y4eOHOro MaTepuaJia
[IpencrasieHne 0 NpaBUIbHBIX MHOTOTPaHHHUKAX (TETPasaAp, KyO, OKTa’ap, A0AEKa’3Ip U UKOCAdAP).
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Conep:xanue yueOHOro MaTepuaJia
[Tnomamm NoBepXHOCTH MHOTOTPAHHUKOB

IIpakTuyeckue 3aHATHS:
Ilnomaas NOBEPXHOCTH

Tema 7.4. Tena u TOBEPXHOCTH
BpalleHUs

Conep:xanue yueOHOro MaTepuaJia

Hunusaap u koHyc. Y cedeHHbI konyc. OCHOBaHHUE, BhICOTA, OOKOBAs IOBEPXHOCTh, 00pa3yroInas,
pa3BepTka. OceBble CeUeHHUs U CEUSHMs], MapalIeIbHbIE OCHOBAHHUIO

IIpakTHyeckue 3aHATHS:
Ceuenus v pa3BepTKH MHOTOTPAHHUKOB.

Conep:xanue yueOHOro MaTepuasa
[Hap u cdepa, nx ceuenusi. KacarenpHas miaockocTs k chepe

IIpakTHyeckue 3aHATHS:
Ceuenus v pa3BepTKH MHOTOTPAHHUKOB.

Tema 7.5. 3mepenus B
reoMeTpUH

Conep:xanue yueOHOro MaTepuasa

O0beM u ero wusMmepenue. HMHrerpanbHas ¢opmyiaa o0bema. Dopmyiasl o0bema KyoOa,
MIPSMOYTOJIFHOTO TapajuieNenunena, Mpu3Msl, mHApa. PopMysl o6beMa TUpaMUABl U KOHYCA.
@opmyIibl IJIOIIAJIA OBEPXHOCTEN NMIIMH]Ipa U KOHYCa

Conep:xanue yueOHOro MaTepHuaJa
dopmyisl 00beMa Irapa U iomaan cdepsl. [Tomodue e, OTHOLMICHHS TIOMAAeH MOBEPXHOCTEH 1
00BEMOB TOTOOHBIX TeI

IIpakTH4yeckune 3aHATUA:
Brraucienue moaneii 1 00EMOB

KouTtposbnas padora Ne 7: «["'eomeTpus»

CamocrosiTennbHasi paboTa

BBIINOJIHEHHE IOMAIIHUX 3aJaHuil 1o paszmeny 7

IIpuMepHas TeMaTHKA BHEAayAUTOPHOI CaMOCTOSAITEJIbHON paGoThl
Hammucanwne pedepara:

BekropHoe 3anaHue npsiMbIX U IJIOCKOCTEN B POCTPAHCTBE
[IpaBusbHbIE U TOYIIPABUIbHBIE MHOTOTPAHHUKH

Konnueckue ceueHHs M UX MPUMEHEHUE B TEXHUKE

30

Hrtoro

AyIMTOPHBIC 3AHATHS

248

KouncyabTanuu

14
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CamocrosiTeJibHAs padoTa

110

Y4yeOHas Harpy3ka

372

J1s XapaKTepUCTUKU YPOBHS OCBOSHMsI yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyI0Iue 0003HaueHUS:

1. — o3HaKOMUTENBHBIH (y3HABaHHUE PaHEE U3YYECHHBIX OOBEKTOB, CBOWMCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE ICATEILHOCTH 110 00pa3Ily, HHCTPYKLIUHU HITH ITOJT PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIHLHOE BBHITIOITHEHHE IS TEIIbHOCTH, pelIeHHe TPOOIEMHBIX 3a/1a4)
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2.4. Conep:xkanue pa3iesoB IMCHUILTAHBI

2.4.1. 3auATUA JEeKIIUOHHOI0 TUIIA

No
pas
Jel
a

HanMmenoBanune
paszena

CopeprxkaHue paszaena

®opma
TEeKYLIETO
KOHTPOJIS

1

2

3

4

Bsenenue

MaremaTturka B HayKe, TEXHUKE, DKOHOMHUKE,
UH(POPMALMOHHBIX TEXHOJOTHAX U IPAKTUIECKON
ACATCIIBHOCTH. I_IGJII/I " 3ala4i U3Y4YCHUA MATCMATHUKU ITPU
ocoenuu npodeccurt CI10 u cnemmansHocTer CIIO.

4

Anrebpa

enwie u panoHanbHbIC Yncia. [[eHcTBUTENbHBIC YHCIIA.
[Tpubmmxennsie Beraucienus. KommiekcHbie yncha.
Kopuu u crenenu. KopHu HaTypaabHOU CTENEHU U3 YUCIIA
1 ux cBoucTBa. CTENEeHH ¢ paliOHAIBHBIMU MTOKA3aTeIISIMH,
ux cBoHcTBa. CTETEHH C IEHCTBUTEILHBIMU TTOKA3aTEIISIMH.
CBoriCcTBa CTENEHU C ACHUCTBUTEIHHBIM MTOKA3aTEIIEM.
Jlorapudwm. Jlorapudm uucna. OCHOBHOE
Jorapu(MHUIecKoe TOXAeCTBO. JlecaTHIHBIC U
HaTypasibHbIe Jorapudmel. [IpaBuia qedcTBUN C
norapupmamu. [lepexo Kk HOBOMY OCHOBAHHMIO.
[IpeobpazoBanne anredpandecKux BHIPAKEHUH.
[IpeobpazoBanme pallMOHATBHBIX, HPPAITMOHATBLHBIX
CTETIEHHBIX, TOKA3aTeIbHBIX U JOrapuPMUIECKUX
BBIPAKEHUH.

YpaBHeHusa u
HEpaBEeHCTBa

YpaBHEHHUs 1 CHCTEMBI ypaBHEHUH. PaninoHanbpHbIe,
UppalroHaIbHbIE, TOKa3aTeIbHBIC M TPHTOHOMETPUYCCKHE
YpaBHEHHSI U CHCTEMbI. PABHOCHIIBHOCTh YpaBHEHHH,
HEpaBEHCTB, cucTeM. OCHOBHBIC TIPUEMBI X PEIICHUS
(paznoxeHne Ha MHOYKUTEIIH, BBEJICHUE HOBBIX
HEW3BECTHBIX, MTOJICTAHOBKA, Tpa)UIECKUHN METON).
HepaBencTBa. PanmoHanbHbie, MppalioHAIbHEIE,
II0Ka3aTeIbHbIC U TPUTOHOMETPUYECKHAE HEPABEHCTBA.
OcCHOBHBIE TIpUEMBI UX pelieHus. Vcrnonp30BaHie CBOWCTB
U rpaduKoB GYHKIUH NPU PEIICHUU YPABHCHHUH U
HepaBeHCTB. MeTo nHTepBaioB. M300pakeHue Ha
KOOPJIUHATHOW IJIOCKOCTH MHOXKECTBA PEIICHUI
YpaBHEHHH U HEPABCHCTB C JIByMsI IEPEMEHHBIMU U UX
cucreM. [I[pumMeHeHNEe MaTEMaTUYECKUX METOJIOB IS
pELICHHSI COJIEpKATEIbHBIX 337129 U3 Pa3JIUYHBIX 00JacTeH
HAYKHU U NMPpaKTHKH. HTepnpeTanus pe3yinprara, y4er
peabHBIX OrPaHUYCHUH.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yrna. Bpamarensnoe nsmwxenue. Cunyc,
KOCHHYC, TAHI'€HC ¥ KOTaHreHC yncia. opmyibsl
npuseneHus. @opmyssl cinoxeHust. PopMyiibl yABOSHUS
®opmyiibl 1osoBUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKHUX BBIPAXKEHUI
[IpeoOpa3oBanne CyMMBbI TPUTOHOMETPUIECKUX (PYHKITUI B
IIPOU3BE/ICHUE U POU3BEACHUS B cyMMy. Bolpakenue
TPUTOHOMETPUUECKUX (PYHKIIMH Yyepe3 TAHTE€HC
MIOJIOBUHHOTO apryMeHTa. TpUroHoMeTpuuecKre
ypaBHEHUs U HepaBeHcTBa [IpocTeimme
TPUrOHOMETpHUYECKue ypaBHeHus. [Ipocrenmue
TPUTrOHOMETpHUUECKHEe HepaBeHCTBa. OOpaTHbIe
TpUTrOHOMETpHUUecKre GyHKIUU. APKCUHYC, apKKOCUHYC,
apKTaHI'eHC.

Y.A

DyYHKIMH, UX
CBOICTBA U
rpaduxu

Oynaknun. O061IacTh ONMPEETICHNUS 1 MHOYKECTBO 3HAYCHUH;
rpaduk yHKIHMH, TOCTpOCHHE TPpadUKOB (PYHKIINH,
3aJlaHHBIX PA3IUYHBIMU criocobamu. CBorcTBa QyHKIIUU.
MOHOTOHHOCTE, YETHOCTh, HEUETHOCTh, OTPAHHYEHHOCTD,
MIEPUOUIHOCTD. [IpOMEKyTKH BO3pacTaHUs M YOBIBAHWS,
HauOOJIbIIIEe U HANMEHBIIIEE 3HAYCHHS, TOYKH SKCTPEMYyMa.
I'padudaeckas uatepnperanus. [Ipumepnr
(yHKIIMOHATIBHBIX 3aBUCUMOCTEH B pealIbHbIX Mpolieccax u
SBIICHUSAX. ApupMeTHUecKHe onepauu Haa QyHKIUIMU.
Crnoxnas ¢pynkuus (kommosuius). [Torstue o
HernpepbiBHOCTH (pyHKITMU. OOpatHbie hyHKIMU. O0MacTh
ompeielieHUs] U 00J1acTh 3HAYCHUH 0OpaTHOW (DYHKIIHH.
I'paduk obpatHo¥ dhynkumu. OnpeneneHus GyHKIUH, UX
cBorcTBa u rpaduku. [IpeodpazoBanus rpaduxos.
[TapannenbHbIN IEpeHOC, CAMMETPHUSI OTHOCUTEIFHO OCEeH
KOOPAMHAT U CUMMETPHUS OTHOCUTENILHO Havana
KOOPAMHAT, CHMMETPHUS OTHOCUTENIBHO MPSAMOH Y = X,
pacTsDKEHHE U CKaThe BIOJIb OCEH KOOPAMHAT.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

Haugana
MaATEMATHUYCCKOI'O
a”Hajn3a

[ocnenoBarenpHocT. CriocOOBI 33/1aHUS U CBOMCTBA
YHCIIOBBIX NOcenoBaTesnbHocTe. [loHsTHE O Ipeaene
nocinenoBarenbHocTH. CylliecTBOBaHUE Mpesesa
MOHOTOHHOM OI'PaHUYEHHOU MOCIIE0BATEIbHOCTH.
CymmupoBaHue nocienoBaTenbHocTed. beckoneuHo
yObIBarol1asi reoMeTpudecKasi IpOrpeccus U ee CyMMa.
[IpousBonnas. [Tonarue o npousBogHON (pyHKLIMH, €€
FeOMETPUYECKUN U (PU3MUECKUH CMBICI. Y paBHEHHE
KacaTelbHOU K rpaduky ¢pynkuuu. I[IpousBoaHbe CyMMBI,
pa3HOCTH, TpOU3BeIeHus, YacTHbIe. [Ipon3BoHbIE
OCHOBHBIX AJIeMEHTapHbIX QyHKIUH. [Ipumenenue
MPOU3BOTHOM K UCCIIEAOBAHUIO (DYHKIIMH U IIOCTPOCHUIO
rpaduxoB. [IpousBoHbIe 00paTHONW QYHKIIUU U
koMmmo3uuuu GyHkuu. [Ipumeps! ncronb30BaHus
MIPOU3BOIHOM JUTSl HAXOKICHUSI HAUTYUIIIeTO pellIeHUs B
MPUKJIAIHBIX 3aauax. Bropas npousBoanasi, ee
reoMeTpuueckur u ¢puznueckur cmuica. Haxoxnenue
CKOPOCTH JUIsl TIpoliecca, 3aJaHHOTrO (hOpMYJION U
rpaduxom. [lepBooOpasnast u unterpai. [Ipumenenue
OTpeAeNIEHHOT0 UHTErpaja JUlsl HaXOXKISHHS TTOLAAH
KpuBOJIMHEWHOH Tpaneruu. ®opmyna HeroTtoHa—
Jlewioauna. [Tpumepsl npruMeHeHUsT HHTErpajia B (GU3UKe U
Tre€OMETPUH.

4

KomOunaropuka,
CTaTHCTUKA U
Teopus
BEPOSITHOCTEH

OCHOBHBIE TIOHATHSI KOMOMHATOPHKY. 3a/1a4d Ha MOJCUET
YuClIa pa3MeIIeHUH, epecTaHOBOK, COUeTaHu|. Pemenne
3a/a4 Ha iepebop BapuanToB. ®opmyna 6mHOMa HpioTOHA.
CoricTBa OMHOMHHAIBHBIX KOA(PGUIIMEHTOB. TpeyroibHUK
[Mackans. CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE U
YMHO)XCHHUE BeposiTHOCTEH. [ToHsTHE 0 HE3aBUCHUMOCTH
coObITUH. JlUCKpeTHAs cydyanHas BEJIMYMHA, 3aKOH €€
pacrpenenenusi. YucnoBble XapaKTEPUCTHKU TUCKPETHOW
Cly4alHOH BelnnuuHbL. [loHsTHE O 3aKOHE OONBIINX YHCET.
[IpencraBineHue faHHBIX (TAOIUIIBI, TUATPAMMBI, TpaduKn),
reHepalibHasi COBOKYITHOCTh, BEIOOPKA, CpeIHee
apudmeTnueckoe, Mmenuana. [Tonsrue o 3amavyax
MaTeMaTHYECKOW CTATHCTUKU. PellieHne mpakTHIeCKUX
3a]1a4 C MPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
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[TapannensHOCTH IPSAMOM M TUIOCKOCTH. [lapannensHOCTh
iockocTed. [lepneHuKyIsipHOCTb NPSAMOU U MIJIIOCKOCTH.
[lepnienqukynsp 1 HaKIOHHAS. YTOJI MEXKIY MPSMOH U
IUIOCKOCTbBIO. JIBYyrpaHHBIN yroi. Yromn Mexay
I0CKOCTSIMU. [lepneHaAuKyISpHOCTh ABYX IIIOCKOCTEH.
I'eomerprueckue npeodpazoBaHus MPOCTPAHCTBA!
napajuieIbHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIBHO
mwiockoctu. [TapannensHoe npoektupoBanue. [lnomanb
OpPTOTOHANILHOM TTpoekIuu. M300paxenue
MPOCTPAHCTBEHHBIX (UTyp. MHOrOTpaHHUKN BepinHsl,
pebpa, rpaHu MHOrorpanHuka. PasBepTtka. MHOrorpaHHsie
yribl. Beimyxkiibie MHOrorpanHuku. Teopema Diinepa.
[Ipusma. IIpsamas n HaknoHHas npusMa. [IpaBunbpHas
npusma. [lapamnenenunen. Ky6. [Tupamuna. [MpaBunsHas
nupaMuia. YcedeHnas nupamuaa. Terpasdap.Cummerpun B
KyOe, B mapaenenumese, B mpusme u nupamujae. CeueHus
KyOa, mpu3Mbl U mupaMubl. [IpencraBnenre o mpaBUIbHBIX
MHOTOTrpaHHUKax (TeTpaszpe, Ky0Oe, oKTaspe, AoJeKarape
1 ukocadape). Tena u moBepxHoCTH BpameHus Lumuaap u
KOHYyC. YCceueHHbIH KoHyc. OCHOBaHUeE, BBICOTA, OOKOBAs
MMOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUeHHUS U
cedeHus, napauiensHbie ocHoBanuto. lap u chepa, nux
ceuyenusi. KacarenpHas miockocTs k cepe. Usmepenust B
reomeTpun O0BeM u ero usmepeHue. MarerpanpHas
dhopmyna oobrema. Dopmysiel 00beMa Kyoa,
IPSIMOYTOJIBHOTO MapajuIeIeUIe1a, TPU3MBbl, LHJIMHIPA.
®opmyiiel 06beMa upaMuIbl U KoHyca. Dopmysibl
IUTOMIA/IM TOBEPXHOCTEH IIMH/pPA U KOHyca. DopMyIibl
obweMa mapa u mioniaau chepol. [lomodue te.
OTHOIICHUS TUTOMIAJCH TTOBEPXHOCTEH U 00BEMOB
no1o0HbIX Ten. Koopaunate! u BekTopsl [IpsimoyronbHast
(mekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXKY IBYMsI TOUKaMHU. Y PaBHEHUS
cdepsbl, TNIOCKOCTH U IpsiIMON. BekTopbl. Moy BeKTOpa.
PaBencTBO BekTOpoB. Ci10K€HHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha yucio. Pa3ioxxeHue BeKTopa o HallpaBICHUSIM.
VYron mexay 1ByMsa BekTopami. [Ipoekuust BeKTopa Ha OCk.
Koopaunats! BekTopa. CkansipHOE TPOU3BEICHUE
BEKTOpOB. M cronb30BaHne KOOPAUHAT U BEKTOPOB MpHU
pEelIEHNN MAaTEMAaTUYECKUX U MPUKIAIHBIX 33/]1a4.

a3 HaunmenoBanue CDopMa
P CopepsxaHue pasjena TEKYLIETO
JC pasacia KOHTDOIIS
a Tp

1 2 3 4

7 | F'eomeTpus B3anMHOe pacnosioxKeHUe ABYX IPSIMBIX B IPOCTPAHCTBE. N

IIpumevanue: Y — ycTHBIN onpoc, JI — MaTeMaTH4YeCKUNA JUKTAHT

2.4.2. 3aHATHSA CEMUHAPCKOI'0 THIIA

He npenycmotpenst
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2.4.3. llpakTHYecKHe 3aHATHA

Ne

HanmenoBanune
paszena

HawnmenoBanue mpakTudeckux (71a00paTopHBIX) paboT

dopma
TEKYILEro
KOHTPOJIS

2

3

4

Bsenenue

Y

Anrebpa

Apudmerndeckue IeHCTBHS HAJ YUCIAMH, HAXOXKICHUE
NPUOJIMYKEHHBIX 3HAYCHUH BEJIUYHMH U MOTPEITHOCTEH
BBIYMCIICHUH (a0COIIOTHON U OTHOCUTEJILHOK), CPABHEHHUE
YHCJIOBBIX BbIpaX€HUU. Bbrunicienue u cpaBHEHHE KOPHEH.
BrinonHenue pacueToB ¢ pagukanamu. Pemenue
UPpalMOHANIbHBIX YpaBHEeHUH. HaxoxaeHue 3HaueHun
CTENEHE! ¢ pallMOHAIbHBIMU NOoKa3arensiMu. CpaBHEHHE
crenieHed. [IpeoOpa3oBaHus BIpaKe€HUH, COAEpKALUX
cTeneHu. Perenne nokazareabHbIX ypaBHeHUH. Perenue
MPUKIATHBIX 3a1a4. HaxoxaeHue 3HaueHun Jjorapudma mno
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexos oT oiHOrO
OCHOBaHUs K Ipyromy. Boruncienue u cpaBHeHMe
norapudmoB. JlorapudpmMupoBanre v MOTCHIIMPOBAHNE
BbIpakeHuH. [IpubnrKeHHbIe BEIUNCICHUS U PELLICHUS
MPUKIAIHBIX 3a1a4. Pemenne gorapudmMuyeckux
YpaBHEHUH.

V.IIP,KP

YpaBHeHusa u
HEpaBEeHCTBa

Kophuu ypaBHeHHH. PaBHOCHIEHOCTD YpaBHEHHH.
IIpeobpazoBanue ypaBHeHHH. OCHOBHBIE IIPUEMBI PEIIICHUS
ypaBHeHUH. Pemenne cucrem ypaBHeHUH. Mcmons30Banme
CBOVCTB U IpauKOB (QYHKIIUH JJIs PEIICHUS YPaBHECHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBEI
TPUTOHOMETPUH

PaguanHbI MeTO/ N3MEpEHUS YTIIOB BPAIICHUS U CBSI3b C
rpamycHoR Mepol. OCHOBHBIE TPUTOHOMETPHIECKIE TOXICCTBA,
(hopMyJIBI CIOXKEHUS, YIBOCHUS, TPe0Opa30BaHNUE CYMMBEI
TPUTOHOMETPUUECKUX (DYHKITUH B TIPOU3BEICHIUE,
npeoOpa3oBaHre MPO- U3BEICHUS TPUTOHOMETPHICCKUX (DYHKITUH
B cymMMy. [IpocTeiiie TpUroHOMeTpuiIecKnue YpaBHEHHS U
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPHYCCKHE (DYHKITHM:
ApKCUHYC, aPKKOCHHYC, APKTaHTEHC.

VY, I1P,KP

DYHKIMHU, UX
CBOMCTBA U
rpaguku

[TpuMepbl 3aBHCUMOCTEH MEXTy TEPEMEHHBIMH B PEATbHBIX
TIpoIIeccax U3 CMEXHBIX TUCHUILIAH. OnpenencHne QyHKITHH.
ITocTpoenue u urenue rpadgukoB GyHKIHH. MccienoBanue
(hyuakmum. CBOVCTBa TMHEHHOM, KBaIPAaTHIHON, KYCOTHO-
JTUHEHHOH U IpoOHO-THHEHHON QyHKIHK. HemmpeprIBHBIE 1
nepuoandeckre Gyakmun. CBOWCTBA B IpaUKN CHHYCA,
KOCHHYCa, TAHTeHca U KoTaHrenca. OOpaTHbIe GYHKIUM U UX
rpaduku. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKIIHH.
IIpeoOpa3zoBanus rpaduka GpyHKIUH. I apMOHHYECKHE KOJICOaHMS.
[puknanaeie 3anaun. [lokasarenbHble, JorapuhMUIECKUE,
TPUTOHOMETPHYCCKHE YPABHEHUS M HEPABCHCTRA.

VY, I1P,KP

Hauamna
MaTEMATHYECKOTO
aHamsa

YucoBasi ociiea0BaTebHOCTh, CIOCOOBI €€ 3a/1aHus,
BBIYHCIICHHS WICHOB rocienoBarensHocTu. [Ipexen
MOCJIeIOBaTEIbHOCTH. beckoHeuHO yObIBaroIas reoMeTpuiecKas
nporpeccus. [IponsBoaHas: MEXaHHYECKUH U TEOMETPUYECKUH
CMBICJI TIPOU3BOAHON. Y paBHEHHUE KacaTelIbHOM B OOIEM BH/IE.
[Ipaswia u popmynsel qudepernmupoBanms, TadInIA
MIPOM3BO/IHBIX dJIeMeHTapHbIX GyHKIuUK. HccnenoBanue GyHKIMN
C MoMOMIbI0 pon3BoAHON. HaxoxaeHne HanOoJIb1Iero,

V,ITP,KP
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HAMMEHBIIEro 3HAYCHUS U SKCTPEMaJIbHBIX 3HAUCHUH (DYHKIUH.
Wnterpan u nepsooOpasnas. Teopema HetoTona—IJleriOHmma.
[IpumeHeHne nHTETpaia K BBIYUCICHUIO (PU3MUYECKUX BENUYHH U

IJIOIIAEHN.
Komb6unaropuka, [Mcropus pa3sBUTHA KOMOUHATOPUKH, TEOPUH BEPOATHOCTEH U V., IIP,KP
CTaTHUCTUKA U CTaTUCTUKHU M UX POJIb B PA3IUYHBIX cepax uelloBeUECKOH
Teopus xu3HenesTensHoct. [IpaBuina komOuHaTopuku. Pemenne
BEPOSTHOCTEH KOMOMHATOPHBIX 33/1a4. Pazmenenus, coueTanus u
6 nepectaHoBkU. bunom HeroroHa u TpeyrosnsHuk Ilackans.

[Ipuknagusie 3agaun. Kinaccudeckoe onpeseneHue BEpOsSTHOCTH,
CBOICTBA BEPOSATHOCTEH, TEOpPEMa O CYMME BEPOSTHOCTEH.
Brruucnenue BepostHocTert. [Ipukinaanpie 3a1aqm.
[IpencTaBiieHHe YNCIOBBIX JaHHBIX. [IpuKIagHble 3a0a4H.

I'eometrpus [Ipu3Haky B3aMMHOTO PACIIONIOKEHUS IPSIMBIX. YTOJ MEXIY V. ITP,KP
npsiIMBIMU. B3anMHOE pacrnosioskeHue MpsIMBIX U TUIOCKOCTEH.
[TepnieHauKyISIp ¥ HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXITY TPSIMOI
U TUTOCKOCTBI0. TeopeMbl 0 B3aUMHOM PACIIOJIOKEHUH MTPSMON U
riockocty. Teopema o Tpex neprneHaukynapax. [Ipusnaku u
CBOICTBA NapaJUIENbHBIX U MEPIEHANKYIISIPHBIX TIOCKOCTEH.
PaccTosHre oT TOYKHM 10 MIIOCKOCTH, OT MPSIMOX J0 TJIOCKOCTH,
PaACCTOAHUEC MEXKAY INIOCKOCTAMU, MEXIY CKPCHIUBAIOUNINMHUCA
MPSIMBIMH, MEX/Ty TPOU3BOJIBHBIMH (DPUTypaMH B IIPOCTPAHCTBE.
[TapannensHOE TPOEKTUPOBAHKE U €TO CBONCTBA. 1eopema o

7 niowaou OpmocoHaIbHOU NPOEKYUU MHO20Y20abHUKA. B3anMHOE
pacrojoXeHre MPOCTPaHCTBEHHBIX (UTyp. PazmudHbie BuabI
MHOTOTpaHHUKOB. VX n300paxenus. CedeHus1, pa3BepTKH MHOIO-
rpanHUKOB. [Imomane moBepxHocTH. Buasl cummeTpuit B
npoctpancTBe. CHMMETpHS TeJ BpaIleH!s 1 MHOTOTPaHHHIKOB.
Brrancienue momanaei 1 00beMoB. BekTopsl. JlercTBus ¢
BekTopamu. JlekapToBa cucreMa KOOpAWHAT B POCTPAHCTBRE.
YpaBHEHHE OKPYKHOCTH, c(hephl, TIIOCKOCTH. PaccTosiHIe MEX Ty
TouKaMu. J[eHCTBHS C BEKTOpaMH, 3aJaHHBIMUA KOOPAMHATAMH.
CkansipHOE TIpoHn3BeeHNE BEKTOPOB. BekTopHOE ypaBHEHHE
MIPSIMOU U TTOCKOCTH. Vcronb30BaHe BEKTOPOB IpH
JTIOKa3aTeIbCTBE TEOPEM CTEPEOMETPHH.

Ipumeuanue: I1P- npaxmuueckas paboma,, Y — ycmuulti onpoc, KP — konmponvras paboma

2.4.4, Conep:kaHune caMOCTOSITEILHOI padoThI

CamocrositenbHas pabota cryaeHtoB (CPC) — 9310 akTuBHBIE (OPMBI
WHIUBUIYaTbHON M KOJUIGKTUBHOM NEATEILHOCTH, HANPABJICHHBIC HA 3aKpEIUICHHE,
pacIIpeHre M CHCTEMAaTH3aIlMi0 TPOWUJIEHHOTO MaTepuajia Mo TemMaM Y4YeOHOM
JTUCITUTUTHHBI.

CamocrosiTenbHass paboTa SIBISIETCS OJHUM W3 BHUAOB YUYEOHBIX 3aHITHI
CTYJICHTOB, IIEJISIMU KOTOPOU SIBIISTFOTCSI:

— CHCTEMAaTW3als W 3aKpeIJICHWE TOMYyYEHHBIX TEOPETUUYECKUX 3HAHUU U
MPAKTUIECKUX YMEHHUI CTY/ICHTOB;
— yriyOeHue ¥ paclIupeHne TeOPETHUECKIX 3HAHUIM;
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— (hopMupoOBaHHE YMEHUU HCMOJB30BATHh PA3JIMYHbIE MH(POPMALMOHHBIE UCTOYHUKH
(HOpMaTHBHYIO, MPABOBYIO, CIPABOYHYK JOKYMEHTAlMI0O M  CHEUUAIbHYIO
JIUTEPATYPY);

— pa3BUTHE MO3HABATENbHBIX CIOCOOHOCTEN W aKTUBHOCTH CTYAEHTOB, TBOPUYECKOU
MHULIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

— (hopMHpPOBAHUE CAMOCTOSITEIbBHOCTU MBIIIJIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOpEAIN3aLINHY;

— Pa3BUTHUE UCCIIEI0BATEILCKUX YMEHUM.

B kauectBe opm u meTonoB KOHTposs BHeaynuropHo CPC moryt ObITH
HCIIOJIb30BAHbl CEMMHApPCKUE 3aHATUSA, 3a4eTbl, TECTUPOBAHUE, KOHTPOJBHBIC
paboThl, MAaTEMaTHYECKHE TUKTAHTBI U AP.

Kpurepusimu onienku pe3ynbtaTtoB BHEayautopHoit CPC sBnstores:

— YPOBEHb OCBOCHHUSI Y4EOHOT'O MaTepuaa;

— YMEHHUE MCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS IPU BBIOJHEHUU NPAKTHUYECKUX
3a7ay;

— 000CHOBAHHOCTb U YETKOCTh U3JI0KEHUSI OTBETA;

— opopmiieHre MaTepuana B COOTBETCTBUH C TPEOOBAHUSIMHU.

Kontponb pesynbratoB BHeayauTopHOH CPC MOXET OCyLIEeCTBISATHCS B
npenenax BpPEMEHM, OTBEJACHHOIO Ha oOs3aTelbHbIe ydeOHble 3aHATUS U
BHeayuTopHyt0o CPC, MOXET MpOoXOJUTh B MUCbMEHHOW, YCTHOW WM CMEIIAHHOM
dbopme, ¢ mpencTaBIeHuEM MPOIyKTa TBOPUECKON NEATeIbHOCTH CTYACHTA.

Buawsr CPC:

— TI0 OBJIAJICHHUIO 3HAHUSMHM: aHAJU3 TEKCTa YUYeOHUKA, TOTTOTHUTEIHHOM
JUTEpaTyphl, COCTABJIEHUE TIJIaHA,

— 110 3aKPETUICHUIO U CUCTeMaTH3aIluu 3HAHUMN: paboTa ¢ KOHCIIEKTOM JICKIUH,
paboTa ¢ yueOHUKOM, JOMOTHUTEILHON TUTEPATYPOH, TOATOTOBKA JIOKJIAJIOB;

— 110 GOPMHUPOBAHUIO YMEHHUI U HABBIKOB: pPEIICHUE MTPOOJIEMHBIX BOIIPOCORB IIPH
MOJITOTOBKE K DK3aMECHY.

IIpumepHas TemaTuka pedeparosn:

HenpepwiBHbie 1poodwu.

[IprMeHeHne CI0KHBIX NPOLEHTOB B dKOHOMUYECKUX pacyeTax.
[TapannenbHOE IPOEKTUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHKE.
BekTopHoe 3a1aH1e MPAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHUIA.

['paduaeckoe penienne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHBIE U TOTYHPABUIBHBIE MHOTOTPAHHUKHU.

. KoHnueckue ceyeHurst 1 uX IPUMEHEHNUE B TEXHHUKE.

10 [Tonsitue nuddepenimana u ero MPUIOKESHHUS.

11.Cxembl HOBTOPHBIX UCTIbITaHUN BepHysu.
12.VccnenoBanue ypaBHEHUH U HEPABEHCTB C TTAPAMETPOM.

©CoNOOR~WNE
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2.4.5. llepedyeHb Y4eOHO-METOIMYECKOr0 00ecnedeHUsl VIl CAMOCTOSITeJIbHOH padoThl
o0y4aromuxcs 1o JMCHHILIMHE

Ha camoctostenbayto paboty oOyuaroniuxcs oTBoautcss 110 wacoB ydeOHOro
BpPEMEHU.

No

Hanmenosaunune

pasiena, TEMBI,

Buga CPC

[Tepeuenn y4eO0HO-METOIUYECKOTO obOecrieueHust
JTUCITUTUTHHBI TI0 BBITTOJTHCHUIO CAMOCTOSATEIIEHON paOOThI

2

3

BBenenue.

1.boromono, H. B. Marematuka : ydyeOHUK aJid
cpeaHero mpodeccuoHanpHoro obpasoBanus / H. B.
boromonos, I1. U. Camoiinenko. — 5-e uzj., nepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonannpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka:
anreOpa ¥ HayaJla MaTeMaTHYECKOTO aHajin3a, reoMeTpus
[Texct] : ydeOHWUK IS UCIOJIB30BaHUSA B y4cOHOM
npoiiecce obpaszoBaTenbHbIX yupexaeHuin CIIO nHa 06asze
OCHOBHOT'O 00I111ero 00pa30BaHUs C MOJYyYEHUEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-e uz., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpHoe obpazoBanue. OOIIE00pa30BATEILHbIC
nucouiiaael). - ISBN 978-5-44

AureOpa

1.boromonoB, H. B. Marematuka : yd4eOHHMK s
cpeaHero TmpodeccuoHaapHoro obpasosanms / H. B.
boromomnos, II. 1. Camoiinenko. — 5-e uzm., mnepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HWBanoBuu. Martemaruka:
anrebpa W HavaJla MaTeMaTHYECKOTO aHajn3a, TeoOMeTpHs
[TekcT] : yd4eOHMK JISI HCHIOJB30BaHUS B y4YCOHOM
nporecce obpaszoBarenbHbIX yupexaenuir CIIO na 0Oaze
OCHOBHOTO 0011Iero 00pa30BaHUs C MOJYyYEHHUEM CPEIHETO
obmero oopazoBanus / M. U. bammakos. - 4-¢ u3a., cTep. -
MockBa : Axkagemusa, 2017. - 253 c¢. : wum -

(ITpodeccuonanpHoe 0OpazoBanue. OOIIE00pa30BATEIBLHBIC
muctuuruinabl). - ISBN 978-5-44

YpaBHeHus
HepaBeHCTBA

"

1.boromonoB, H. B. Maremarnka : yd4eOHHK s
cpennero mpodeccuoHaabHoro ooOpasoBanus / H. B.
boromonos, Il. M. Camoiinenko. — 5-e u3n., mepepad. u
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

non. — Mocksa : U3parensctBo FOpaiit, 2020. — 401 ¢. —
:(Ilpodeccuonanbuoe obpazoanue). — ISBN 978-5-534-
0/7878-17. — Pexxum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka:
anrebpa W Hadaja MaTEeMAaTHYECKOTO aHAIHM3a, Te€OMETpUs
[TekcT] : y4eOHHMK /IS HCMOJB30BaHUA B y4eOHOM
npouecce obOpaszoBarenbHbiXx yupexxaeHuid CIIO na Oaze
OCHOBHOTO 00111eT0 00pa3oBaHUsl C MOJTYYECHHEM CPEIHETO
oOmero oopazoBanus / M. U. bammakos. - 4-e u3n., crep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -

(ITpodeccuonanpHoe obpazoBanue. OOIIE00pa30BATEIHLHbIC
mucuumuinebl). - ISBN 978-5-44

OCHOBBI
TPUTOHOMETPUH

1.boromono, H. B. Marematuka : ydeOHUK aJid
cpeaHero mpodeccuoHanpHoro obpasoBanus / H. B.
boromonos, II. . Camoiinenko. — 5-e¢ uzz., mepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe ob6pazoBanue). — ISBN 978-5-534-
07878-7. — Pexum JIOCTyTIa
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. Maremaruka:
anrebpa ¥ Havaja MaTeMaTHYEeCKOro aHaju3a, TeoMeTpHs
[Tekcr] : y4eOHUK JUIsI WCIIOJNB30BAaHUA B Y4eOHOM
nporecce obpaszoBarenbHbiXx yupexaenuid CIIO na 06aze
OCHOBHOT'O 00I11Iero 00pa30BaHUs C MOJYyYEHUEM CPEIHETO
obmiero oo6pazoBanus / M. U. bammakos. - 4-e uz., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpHoe oOpazoBanue. OOIIE00pa30BATEIBLHbIC
nucuuruinabl). - ISBN 978-5-44

DyHKUUH, UX
CBOMCTBA U
rpadpuxu

1.boromono, H. B. Maremaruka : yd4eOHHMK Jis
cpeaHero TmpodeccuoHaapHoro obpasoBanms / H. B.
boromomnos, II. 1. Camoiinenko. — 5-e uzn., mnepepad. u
nomn. — Mocksa : U3parensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccuonanvuoe obpazosanme). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTIa
https://urait.ru/book/matematika-449006

Hauana
MATEMATHYECKO
ro aHAJIN3a

1.boromonoB, H. B. Maremarnka : yd4eOHHK s
cpeaHero mpodeccuoHaapHoro obpasosanms / H. B.
boromomnos, Il. . Camoiinenko. — 5-e¢ m3z., mepepad. u
nomn. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(ITpodeccuonanvuoe obpazosanme). — ISBN 978-5-534-
07878-7. — Pexum JIOCTyTIa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka:
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anrebpa M Hadaja MaTEeMAaTHYECKOTO aHaIHW3a, Te€OMETpus
[TekcT| : y4eOHHMK /IS HCMOJB30BaHUA B y4eOHOM
npouecce obOpaszoBarenbHbiXx yupexaeHuid CIIO Ha 0Oaze
OCHOBHOTO 00111eT0 00pa3oBaHusl C MOJIYYEHHEM CPEIHETO
oOmero oopazoBanus / M. U. bammakos. - 4-e u3n., crep. -
MockBa : Axagemwums, 2017. - 253 c¢. : wum -
(ITpodeccuonanpuoe obpazoBanue. OOIIE00pa30BATEILHbIC
nucouiinael). - ISBN 978-5-44

KomOunaropuka
, CTATHCTHKA H
Teopus
BEPOSITHOCTEH

1.boromono, H. B. Marematuka : y4eOHUK ISt
cpeaHero mpodeccuonanpHoro obpazoBanus / H. B.
boromonos, I1. U. Camoiinenko. — 5-e u3j., nepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe odbpazoanue). — ISBN 978-5-534-
07878-7. — Pexxum JIOCTyTIa :
https://urait.ru/book/matematika-449006

I'eomeTpus

1.boromonoB, H. B. Marematuka : yueOHUK aJid
cpeaHero mpodeccuoHanpHoro obpasosanus / H. B.
boromonos, II. . Camoiinenko. — 5-e¢ uzz., mepepad. u
non. — Mocksa : U3patensctBo FOpaiit, 2020. — 401 ¢. —
:(TlpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
07878-7. — Pexum JOCTyTa :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HWBanoBuu. MaremaTuka:
anrebpa ¥ Havaja MaTeMaTHYEeCKOro aHaju3a, TeoMeTpHs
[Tekct] : ydeOHUK Ui UCIOJIb30BaHUS B y4eOHOM
nporecce obpaszoBarenbHbix yupexaeHuid CIIO na Oaze
OCHOBHOTO 0011ero o0pa3oBaHUs C IMOJIYYCHHEM CPEIHETO
obmero oopazoBanus / M. . bammakos. - 4-¢ 3., cTep. -
MockBa : Axkagemmsa, 2017. - 253 c¢. : wum -
(ITpodeccuonanpHoe 0oO6pazoBanue. OOIIE00pa30BATEILHBIC
nucuuruinabl). - ISBN 978-5-44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Oco0eHHOCTh (penepaibHBIX TOCYJAapCTBEHHBIX OOpa30BaTENIbHBIX CTaHAAPTOB
o0pa3oBaHusA — ATO HUX JAEATEIbHOCTHBIA XapakTep, KOTOPHIA CTaBUT TIJIABHOU
3a/1layeil pa3BUTUE JTMYHOCTH 00yYaroIIEerocs.

[locTaBnenHass 3ajada TMO3BOJSET MPEBPATUTh TPAJULHUOHHOE OOyYEHHE,
HaIpaBJICHHOE Ha HAKOIUICHUE 3HAHWM, yMEHUH, HAaBBIKOB, B IPOLIECC Pa3BUTHUSA
JUYHOCTU CTYACHTa, a HUMEHHO BHEJIPEHHE COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTMH. YXOA OT TPaJULMOHHOTO 3aHATHS YEPE3 HCIIOJIB30BAaHUE B IPOLECCE
00y4eHHsI HOBBIX TEXHOJIOTHI MMO3BOJISIET YCTPAHUTH OJIHOOOpa3re 00pa3oBaTeIbHON
Cpellbl U MOHOTOHHOCTh Y4€OHOro mpolecca, CO3/1acT YCJIOBUS JJii CMEHbI BHJIOB
NEATEbHOCTH oOyyJarommxcs, MO3BOJIHUT peanu3oBaTh IPUHIUIIBI
30poBbecOepekeHus. PexkoMmeHayeTcss OCyIIeCTBISATh BbIOOP TEXHOJOTHHU B
3aBUCUMOCTH ~ OT  NPEIMETHOTO  COJEpXaHus, Uelel  3aHATUs,  YPOBHS
NOJTOTOBJIEHHOCTH  OOYYalolUMXCs,  BO3MOXKHOCTHM  YJIOBJIETBOPEHHUS]  HX
o0pa3oBaTeIbHBIX 3alPOCOB M UX BO3PACTHOM KaTErOpHH.

B ycnoBusax peanuzanmu tpedoBanuiit ®I'OC Hambosnee akTyaqbHBIMH TIPH
U3YYCHUH MaTeMaTUKU CTAHOBSATCS CIEAYIOIIe 00pa3oBaTeIbHbIE TEXHOIOTUH:

1) TMYHOCTHO-/ICATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroas TEXHOJIOT U,

4) 3mopoBbecOeperaronas TeXHOJIOTHS;

5) “HPOKOMMYHHMKAIIMOHHASI TEXHOJIOTHS.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPHU MPOBEACHUM JIEKIM A

No Tema Buabsl npuMeHsieMbIx Kox-Bo
00pa3oBaTeIbHBIX TEXHOJIOTHI| dac

1 2 3
1. BBenenue JInyHOCTHO-IEATENbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHS
2. Tema 1.1. Pa3zButue OHATHUS O YHCIIE JInuyHOCTHO-IEATENbHAS 3]
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tewma 1.2. Kopnu, crernenu u jorapudmpl JInuHocTHO-AEATENbHAS 8
TEXHOJIOTHSI;
pPa3BUBAOIIAS] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHHS U CUCTEMBI ypaBHEHUN JInynoCTHO-AEATENbHAS 16
TEXHOJIOTHSI,
pa3BUBaIONIAsi TEXHOJIOTHUS
5. Tema 2.2. HepaBeHnctBa JIN9YHOCTHO-esATeNbHAS 8
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTUS

N |~
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6. Tema 3.1. OcHOBHBIE TIOHATUS JInyHOCTHO-AEATENBHAS 2
TEXHOJIOTUS;
pa3BUBAIOINIAS] TEXHOJIOTUS
1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUYECKUE JInunocTHO-AEATENbHAS 4
TOXIECTBA TEXHOJIOTUS;
pa3BUBAIONIAs] TEXHOJIOTHUS
8. Tema 3.3 IIpeoOpa3oBanus IPOCTEHIINX JInuHOCTHO-AEATENbHAS 4
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTUS;
pa3BUBaArONIAs TEXHOJIOTHUS
9. Tema 3.4. TpuroHoMeTpruyeCKUe ypaBHEHUS U JInunocTHO-AEATENBHASA 6
HEpaBEHCTBA TEXHOJIOTUS;
pa3BUBaONIAs TEXHOJIOTHUS
10. Tema 4.1 @ynkuun. CBoicTBa QyHKIIHMA. JInuyHOCTHO-AEATENbHAS 6
OO6parnbie QyHKIT TEXHOJIOTHS;
pa3BUBAIONIAs TEXHOJIOTHUS
11. Tema 4.2. CreneHnble, moKa3aTelbHbIE, JImuaOCTHO-AeITeILHAS 2
Jorapu(pMUYEcKue U TPUTOHOMETPUUECKHE TEXHOJIOTUS;
¢ynxuu. OOpaTHbIe TPUTOHOMETPUYECKHE pa3BUBAarOIas TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. ITocneqoBaTeILHOCTH. JINYHOCTHO-IesATELHAS 4
TEXHOJIOTHUS;
Pa3BUBAOIIAS] TEXHOJIOTUS
13. Tema 5.2. I[IpousBoaHas JInaHOCTHO-IESITENBPHAS 8
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
14. Tewma 5.3. [lepooOpa3Has u UHTETpa JInuHOoCTHO-AEATENbHAS 4
TEXHOJIOTUS;
pa3BUBAIOIIAsL TEXHOJIOT U
15. Tema 6.1 D1eMeHTBI KOMOMHATOPUKH JInyHOCTHO-IEeATENLHAS 3]
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
16. Tema 6.2. D1eMEeHTBI TEOPUH BEPOSITHOCTEN JInuHoCcTHO-AEATENBbHAS 4
TEXHOJIOTUS;
pa3BUBAIOIIASL TEXHOJIOT S
17. Tema 6.3. DieMeHTHI MATEMATUUECKOM JInyHOCTHO-IEATENbHAS 2
CTaTUCTUKH TEXHOJIOTHUS;
pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1 KoopauHaTbl U BEKTOPbI HNuboxoMMyHUKAIIHOHHAS 8
TEXHOJIOTHUS;
3I0pOoBBecOeperaronas
TEXHOJIOT U
19. |Tema 7.2. IIpsimble U TJIOCKOCTH B IPOCTPAHCTBE HNuboxoMMyHUKAIIMOHHAS 8
TEXHOJIOT U,
3/10poBbecOeperaroas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHUKH NHpOKOMMYHUKAIIMOHHAS 10
TEXHOJIOT U,
3/10poBbecOeperaronas
TEXHOJIOTHsI
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21,

Tema 7.4. Tena u NOBEPXHOCTH BpaILCHUS

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3/I0pOBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHust B reoMeTpun

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3710poBBecOeperaronas
TEXHOJIOTHUSI

3.2. O6pa3oBaTebHble TEXHOJOTHH MPH MPOBEAEHUH MPAKTHYECKUX 3aHATHI

Ne

Tema 3auaTus

Bunbl mpuMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTHUI

Koa.
yac

Bsenenue

JImuaOCTHO-AeITeILHAS
TEXHOJIOTH,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.1. PazBurne nmoHATUS O YUCIIE

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.2. Kopau, ctenenu u gorapugpmsl

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

18

Tema 2.1. YpaBHEHUS U CUCTEMBI YPaBHEHUI

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAOIIAs TEXHOJIOTUS

Tema 2.2. HepaBeHncTBa

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAOIIAS TEXHOJIOTUS

Tema 3.1. OcHOBHEIE TIOHATHS

HI/I‘IHOCTHO'I[CHTeJ'II)HaH
TCXHOJIOTHA,
pa3BuBaronias TCXHOJIOI'usd

Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

HH‘IHOCTHO'I[CHTGJ'II)H&H
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.3 [IpeoOpa3zoBaHus MPOCTEHIIIMX
TPUTOHOMETPUUECKUX BBIPAKECHUN

JIN4HOCTHO-AesITeIbHAS
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.4. TpUroHOMETpUYECKUE YPABHEHUS U
HEPAaBEHCTBA

JIMYHOCTHO-IeATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA

10.

Tema 4.1 @dynkuuu. CoiicTBa QyHKIUI.
OO6patHble QyHKIMH

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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eMa 4.2. CrenieHHbIE, TTOKa3aTEIbHbBIC WYHOCTHO-JCSATEIbHAS
. T 42.C , , JI 4
norapuMUUECKre U TPUTOHOMETPUIECKIEC TEXHOJIOTHS;
¢dysakuu. OOpaTHbIE TPUTOHOMETPUIECKIEC Pa3BUBAIOIIAS TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. IlocnemoBaTenLHOCTH. JImuaOCTHO-AeITeILHAS 4
TEXHOJIOTHS;
pa3BUBarONIas TEXHOJIOTHUS
13. Tema 5.2. [IpousBogHas JInaHOCTHO-IEeITeAbHAS 6
TEXHOJIOTHS;
pa3BUBArONIas TEXHOJIOTHUS
14. Tewma 5.3. [lepBooOpa3Has u UHTETpa JlnuHoCTHO-ACSTENbHAS 6
TEXHOJIOTHS;
pa3BUBarOIIas TEXHOJIOTHUS
15. Tema 6.1 D1eMeHTBI KOMOUHATOPUKH JIMYHOCTHO-IeATeIbHAS 6
TEXHOJIOTHS;
Pa3BUBAOIIAS] TEXHOJIOTUS
16. Tema 6.2. D1eMeHTBI TEOPUH BEPOSITHOCTEN JInuHOCTHO-AEATENbHAS 2
TEXHOJIOTHSI;
Pa3BUBAOIIAS] TEXHOJIOTUS
17. Tema 6.3. DneMeHTH MaTEMaTHICCKOM JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTUS
18. Tema 7.1 KoopauHaThel 1 BEKTOPbI JIMYHOCTHO- eI TeIbHAS 8
TEXHOJIOTHSI,
pa3BUBAIOIIIAS TEXHOJIOTUS
19. Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-AEATENBbHAS 10
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOT U
20. Tema 7.3. MHOrorpaHHHKH JIMYHOCTHO- e TeIbHAS 6
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
21. Tema 7.4. Tena u nOBEpXHOCTH BpalllCHUS JIMYHOCTHO- e TeIbHAS 4
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS
22 Tema 7.5. I3MepeHUst B TEOMETPUU JIN4HOCTHO-AesITeIbHAS 4

TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA
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4. YCJIOBUSA PEAJIM3ALIMU TPOI'PAMMBI JUCHUIIJIMHBI

4.1. MarepuaJibHO-TeXHHYeCcKasi 0a3a, He00OXoAMMAasA VISl OCYLIECTBJICHHS
00pa3oBaTeJIbHOTO MPoLEecca MO JUCUUILUIHHE

Peanuzanus yueOHOM  JUCHUIUIMHBI  OCYIIECTBISIETCS B KaOWHETE
MareMatukH, yia. Jumurpona, 200, aya. 501.

O6opynoBaHue yuyeOHOTro KabuHeTa:

- chelnuaIn3upoBaHHas MeOelb U CUCTEMbI XpaHEHHUs (JIOCKA KJIacCHas, CTOJ U
CTYJI YUUTEJIsI, CTOJIBI M CTYJIbsI yUEHUUYECKHUeE, MKadbl 1JIsI XpaHEHUS Y4eOHBIX
nocoOUii, CUCTEMbI XpaHEHUS TAOJIHI] U TUIAKATOB);

- TeXHUYECKHUE CpeicTBa 00yueHus (pabodyee MECTO YUUTENS: KOMIBIOTED
YUHTEIIS, BUACOTPOCKTOP, IKpaH, nuiieH3nonHoe [10);

- JIEMOHCTpAIIMOHHbIE YUeOHO-HATJISITHBIE TOCOOUS (KOMILJIEKThI CTEH]IOB,
KOMIUIEKTBI TaOJHII, MOPTPETHI BHIJAIOIINXCSI MATEMATUKOB, KOMILJICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMHU JICPIKATEIISIMH );

- DJIEKTPOHHBIE CPEJICTBA O0yUCHHS (KOMILIEKT BUACO(PUITBMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 O00ecIeYeHus!

1. Onepanuonnas cucrema Microsoft Windows 10 (mor. Ne23—-AD®/223-
®3/2019);

2. IMaker mporpamm Microsoft Office Professional Plus (mor. Ne23—-AD®d/223-
®3/2019);

3. 7-zip GNULesser General Public License (cBoOomHOe mporpaMmMHOE
obecrieueHue, He OTPAaHUYCHO, OECCPOUHO);

4. Wntepuer 6paysep Google Chrome (6ecmiatHoe mporpaMMHoe obOecrieueHue,
HE OrpaHU4eHO, 0€CCPOYHO);

5. K-Lite Codec Pack — ynmBepcanbHbIli HA0OpP KOAEKOB (KOIHPOBIIUKOB-
JICKOMUPOBITUKOB) M YTWIHT JJs TpocMoTpa U 0O0paboOTKH aymmo- u
BujcodaiioB (OecmiaTHOE MPOTpaMMHOE OOECIeYeHUEe, HE OTPaHUYCHO,
OeccpouHo);

6. WinDjView — mporpamma st mpocMoTpa (aiiioB B ¢opmare DJV u DjVu
(cBOOOIHOE TIPOrpPaMMHOE 0OecTIeUeHre, He OTPAaHUYEHO, OECCPOUHO);

7. Foxit Reader — mpuriagHoe mporpaMMHOE OOECIeUeHHE JUIsl POCMOTpa
ANIEKTPOHHBIX JOKyMEeHTOB B crtaHmapre PDF (GecratHoe mnporpamMmHoe
oOecrieueHne, He OTPAaHNYCHO, OECCPOTHO)
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5. MIEPEYEHb OCHOBHOM U JOIOJTHUTEJBHOW YYEBHOHN
JINTEPATYPBI, HEOBXOINMOM 1JI51 OCBOEHUS TN CLHUIIJINHBI

5.1. OcHoBHas IUTEpaTypA:

l.boromonoB, H. B. Maremaruka : y4eOHUK [JJi1  CPEIHETO
npodeccuonansHoro oopazosanust / H. B. boromonos, II. M. Camoiinenko. — 5-e
u3n., nepepab. u gomn. — Mocksa : M3parensctBo FOpaiit, 2020. — 401 c. —
‘(IMpodeccuonanproe oOpasoBanue). — ISBN 978-5-534-07878-7. — Pexum

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

2. bammakoB, Mapk HMBanoBuu. MaremaTtuka: anrebpa u Hayaia
MaTEMaTUYECKOTO aHaym3a, reoMeTpusi [TekcT] : ydyeOHWK ISl MCIOJIb30BaHHS B
ydaeOHOM mporiecce oopazoBarenbHbIx yupexaenuit CITO Ha 6a3e 0CHOBHOTO 00IIIEro
o0Opa3oBaHUs ¢ MOJIYYCHUEM CpelHero oo1iero oopa3zoBanus / M. W. bammakos. - 4-¢
u3n., crep. - MockBa : Axamemus, 2017. - 253 c. : wi - (IlpodeccuonanpHoe
obOpazoBanue. O0eobpazoBaTenbHbie qucuIuinHbl). - ISBN 978-5-44

3. bammakoB, Mapk HBanoBuu. Maremaruka: anreOpa u Hadana
MaTEMaTHYECKOTO aHajau3a, reomeTpus [TekcT] : 3ajauHuk : yueOHOe mocoOue s
UCIIOJIb30BaHMS B y4eOHOM Ipoliecce oOpazoBarenbHbIX yupexacHuit CI1IO Ha Oasze
OCHOBHOTO 00IIIeTO 00pa30BaHUsI C MOTYUYSHHEM CpeHero odmero oopazoanus / M.
N. bammakos. - 4-e wu3a., crep. - MockBa : Axamemus, 2017. - 414 c. -
(ITpodeccuonanbHoe obpazoBanue. ObIIe0Opa3oBaTenbHble AUCIHUIUIMHBI). - ISBN

978-5-4468-5127-0 68-5988-7

5. 2 lomosiHUTEIbHAS JIATEPATYpA:
1. baBpun, M. M. MaremaTtnka : y4eOHMK M TPAKTHKyM IS CPEIHETO

npodeccruonaapHoro oopasosanus / . U. bapun. — 2-e¢ usn., nepepad. u gom. —
MockBa: WM3parensctBo IOpaiit, 2020. — 616 c¢. — (IIpodeccuonanpHoe
obpazopanue). — ISBN  978-5-534-13068-3. — Pexum  pgocrtyma

https://urait.ru/book/matematika-449045

2. boromonos, H. B. Ilpaktudeckue 3aHsTHs 10 Marematuke B 2 4. Yacts 1 :
yaeOHOe mocoOue i cpeaHero mnpodeccruoHanbHoro obpaszoBanus / H. B.
boromoinos. — 11-e u3a., mepepad. u mon. — Mocksa: MznarenbctBo FOpaiit, 2020.
— 326 ¢. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-08799-4. —
Pexxum moctyma :https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-
chast-1-449005

3. . boromomnos, H. B. IIpaktuueckue 3anaTust mo Mmatematuke B 2 4. Yactp 2 :
ydgeOHOe mocobme s cpelaHero  mpodecCHoHANbHOTO  oOpazoBanust  /
H. B. boromonos. — 11-e u3n., nepepad. u non. — Mocksa: M3aatensctBo FOpaiiT,
2020. — 251 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08803-8.
— Pexum moctyna : https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-
2-ch-chast-2-449004
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5.3. Ilepuoanuyeckue U3IaHMs:

1. )Kypnan Maremaruka B IIKOJIE

2.OnexrponHas oubnuoreka "N3narensckoro noma "['peOeHHUKOB"
(www.grebennikon.ru);

3 .ba3bl nannbix komnanuu «Mct Boroy (http://dlib.eastview.com).

5.4. Ilepeyenn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOMN CeTH
«/HTEepHET», HEOOXOAMMBIX /IVIS1 OCBOCHUS AU CIUTIUHBI

1.

2.
3.

8.

9.

MuHucTepcTBO HaykM U Bblcuiero obOpaszoBanus  Poccuiickoit
®deneparuu_(https://minobrnauki.gov.ru/);

denepanbHblii mopran "Poccuiickoe obpasosanue” (http://www.edu.ru/);
Nudopmarmonnas cuctema "EnuHoe OKHO TOCTyIma K 00pa3oBaTelbHBIM
pecypcam" (http://window.edu.ru/);

Enunas  komnmekius — mudpoBbIX  00pa3oBaTebHBIX  PECypCcoOB
(http://school-collection.edu.ru/);

denepanbHblii  MEHTp HH(POPMAIMOHHO-00PAa30BATCIIBHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo0pa3zoBatenbHblil moptan "Yueba" (http://www.ucheba.com/);

ITpoekT ['ocymapcTBEHHOTO0 WHCTUTYTa PYCCKOTO si3bika wMeHH A.C.
ITymkuna "O0pazoBanue Ha pycckom" (https://pushkininstitute.ru/);
Hayunas snexkrponnas o6udaunoreka (HIB) (http://www.elibrary.ru);
HarmonanbHas snextponnas 6udanoreka (http://u36.pd/);

10.KubepJlennnka (http://cyberleninka.ru/).
11.CrpaBouyHO-UH(POPMAITMOHHBIN nopTal "Pyccknit S3bIK"

(http://gramota.ru/);

12.Cayx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit (http://www.glossary.ru/);
13.CnoBapu u suiukioneauu (http://dic.academic.ru/);
14. Koncynprant Ilmoc - copaBouyHas MpaBoBas cUCTEMa (JOCTYN IO

JIOKAJIbHOM CETH)
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6. METOMUUYECKUE YKA3AHMS JJ151 OBYUAIOLUXCS MO
OCBOEHMIO JUCLUANIAHBI

JlucuunnyHa npeaycmMaTpyuBaeT JEKIMOHHBIE U IIPAKTUYECKUE 3aHATHA.

VYcneniHoe n3yueHue Kypca TpeOyeT moceiieHust JISKIUi, akTUBHON paboThI Ha
MPAKTUYECKUX 3aHSATUSAX, BBIMOJIHEHUE BCEX YUYEOHBIX 3aJaHusl MpernojaBaTes,
O3HAKOMJICHUE C OCHOBHOM U JIOIIOJIHUTEIbHOMN JTUTEPATyPOi.

Bo BpeMs Jiekuu CTYIEHT JOJDKEH BECTU KOHCIIEKT.

PaboTa ¢ KOHCHIEKTOM JEKUMUA MPEIoiaraeT MpoCMOTpP KOHCIIEKTa B TOT Ke
neHb mnocie 3aHATud. [Ipu 3TOM HE0OXOAMMO MOMETUTh MaTepuasibl KOHCIIEKTa,
KOTOpBI€ BBI3BIBAIOT 3aTpylHEHUs Mg noHuMmaHus. [lpu sTtom oOywarouiuiics
JNOJDKEH CTaparbCsi HAWTU OTBEThl HAa 3aTPYAHUTENIBHBIE BOIIPOCHI, HCIIOJIb3YS
pEKOMEHyeMYI0 IuTepaTypy. Eciin eMy caMoCTOsITeIbHO HE YJal0Ch pa3o0paThes B
MaTepuae, Heo0X0IUMO CPOPMYIUPOBATH BOMPOCH U OOPATUTHCS 3a MOMOUIBIO K
MPENo/IaBaTEII0 Ha KOHCYJIbTAIIUU WU OJIMDKAMIIeH JICKIUU.

OOyuaroieMycsi HeOOXOUMO PEryJsipHO OTBOJUTH BpeMs Jis MOBTOPEHUS
IPOMIAEHHOIO MaTepuaia, MpoBepsAs CBOM 3HAHMS, YMEHHUS U HABBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

IIpakTnyeckue 3aHATHS COCTaBISIOT BaXHYK 4YacThb NpodeccHOoHaIbHOM
NOATOTOBKU CTyAeHTOB. OCHOBHAs LE€Jb NPOBEACHUS MNPAKTUYECKUX 3aHATHUA —
dbopMHUpOBaHUE Yy CTYACHTOB AaHAJUTHYECKOTO, TBOPYECKOIO MBIIUICHUS IyTEM
NpUOOPETEHUS MPAKTHUECKUX HaBBIKOB.

Metoanueckne yKa3aHus K IPAKTUYECKUM 3aHITUSAM 110 JUCUUIUIMHE HAPSAY C
paboueit mporpaMMoi U rpaukoM yuyeOHOTro Mpoiecca OTHOCATCS K METOIUYECKUM
JOKYMEHTaM, ONpPEIEISIONIMM YPOBEHb OpraHU3allMi U KayecTBa 00pa30BaTeIbHOTO
porecca.

[Ipy moAroToBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOJUMO MPOCMOTPETH
KOHCIIEKTHI JIEKUMA U METOJMYECKHUE YKa3aHUs, PEKOMEHJIOBAHHYIO JIUTEPATYpy MO
JAHHOW TeME; OATOTOBUTHCS K OTBETY HA KOHTPOJIBHBIE BOIIPOCHI.

B Xoxe BBINOJHEHWS WHIMBUIYAJIBHOTO 3aJaHUS IPAKTUYECKOTO 3aHSITHUSA
CTYJIEHT TOTOBUT OT4eT O pabore. B oTueT 3aHOCATCA pe3yibTaThl BBHINOJIHEHUS
KaXKIOro MyHKTa 3amaHus (rpaduku, TaONMIIBI, pacyeThl, OTBETHI Ha BOIPOCHI
MIYHKTOB 33J]aHUs, PELIEHUE MPUMEPOB U 3ahad U T.i.). 3a 10 MUH A0 OKOHYAHUSA
3aHATHS TPEToJaBareib MPOBEPSICT OOBEM BBIMOJIHEHHOW HAa 3aHATUU pPabOTHl U
OTMEYaeT pe3yJbTaT B paboueM >KypHaJe.

OcraBirecsi HEBBINOJHEHHBIMU ITYHKTBHl 3aJaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYZEHT 00s13aH J10/1eJIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oOT4UeTa NPENOAABATENIb MOXET IMPOBOJWTH YCTHBIM WIIH
MMHUCBMEHHBIM ONPOC CTYAEHTOB JUISI KOHTPOJS YCBOCHHS MMM OCHOBHBIX
TEOPETUUYECKUX U MPAKTUUECKUX 3HAHUM MO TeME 3aHATHUS (CTYAEHTHI JOJKHBI 3HATh
CMBICJ TOJYYEHHBIX UMM PE3YyJbTaTOB M OTBEThl HAa KOHTPOJbHbIE Bompochl). Ilo
pesyapTaTaM MPOBEPKM OTYETA U OINPOCA BHICTABIIACTCS OLEHKA 3a IPAKTUYECKOE
3aHATHE.
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CamocrostenbHas padorta ctyneHtoB (CPC) no qucuuruiMHe urpaer BaXxHYIO
pOJIb B XOJI€ BCErO yU4eOHOr 0 Ipouecca.
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7. OHEHOYHBIE CPEJACTBA AJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacniopT (poHIa OLIEHOYHBIX CPEACTB

OueHouHble  CpelcTBAa  MpeAHA3HAYEHBl JUII  KOHTPOJISI UM OLEHKH
0o0pa3oBaTeIbHBIX JOCTUKEHUN OOYYAIOIIMXCS, OCBOMBIIMX IMpPOrpamMMy y4eOHOU
JTUCIUTUIMHBI.

@OHJT OLEHOYHBIX CPEICTB BKJIIOYAET KOHTPOJbHBIE MaTepHalibl IS
MPOBEICHUS  TeKylero KOHTpPoJas B  QopMe MpoBepouHble  PalbOTHI,
CaMOCTOSITEJIbHbIE  pa0OTBl M  KOHTPOJIbHBIE pabOThl U NMPOMEKYTOYHOM
arrecTanuM B (hopMe 3a4eTa 1 dK3aMeHa.

Ieau u 320244 (POHA0B OLICHOYHBIX CPEACTB

@DoHABI OIEHOYHBIX CPEJICTB CO3JAOTCA ISl aTTeCTalluu OOYYaroluXcs C
IENbI0  OIEGHKH WX TMEPCOHANBHBIX JOCTMDKCHHH IOATATHBIM  TPEOOBAHUAM
cootBercTBytoulei [ITICC3 u npeacrasnsieT co00il COBOKYIHOCTh KOHTPOJIUPYIOIIUX
MaTEPHAJIOB, TO3BOJISIONINX OICHUTh YMEHUS, 3HAHMS, IMPAKTUYCCKUNW ONBIT H
OCBOCHHBIC KOMITETCHITHU.

@DOHJIBI OIEHOYHBIX CPEACTB TO3BOJISIOT YCTAaHOBUTH COOTBETCTBHE YPOBHS
MOJATOTOBKM CTyJACHTAa Ha KaXJoM »JTane oOydeHus TpeOoBaHusIM paboueit
NpOrpaMMbl yU4eOHOW JTUCHUILIMHBL, pabodei mporpaMMbl MPOQPECCHOHATBHOTO
MOJTyJIsl, IPOTpaMMaM MPAKTHK, IPOTpaMMe rOCYIapCTBEHHOW UTOTOBOM aTTECTAIIHH.
3amadamu OHIOB OIICHOYHBIX CPEICTB SIBJISIFOTCS

—KOHTPOJIb M  YIpaBJIeHHE TPOLECCOM MPUOOPETEHUs  CTyACHTaMU
HEO0OXOIUMBIX 3HAHUHN u YMEHUH, OTIPEICTICHHBIX dheneparbHBIMU
rocyJIlapCTBeHHBIMH 00pa3oBatenbHbIMH cTaHaapTamMu CIIO mo cooTBeTCTBYyIOMISH
CIEIUATLHOCTH;

—KOHTPOJIb U YIpaBjieHUe AocTKeHueM Ienei peanusanuu I[ITICC3 CIIO,
OTIPENICNICHHBIX B BHAC Habopa oO0mmMX © MTPoPEeCCHOHATBHBIX KOMIICTEHITUN
BBIITYCKHHUKOB;

—obecriedyeHue COOTBETCTBHUS PE3yJbTaTOB OOy4YeHHUS 3amadaM Oyyriei
npodeccroHaIbHOMN AeATeTbHOCTH BBIITYCKHHUKA.

7.2. Kputepuu oueHKH 3HAHUI

OneHKa NUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4alOIIMXCs 10 MaTeMaTHKe:

OTBET OLICHUBAETCSI OMMEMKOIU «5», €CIu:

— paboTa BBIMIOJIHEHA MTOTHOCTHIO;

— B JIOTHYECKUX PACCYXICHHUSIX M OOOCHOBAHMM DPEIICHUS HET MPOOEIIOB H
OIINOOK;

— B PCIICHHH HET MAaTeMaTHYEeCKUX OMMUOOK (BO3MOXKHA OJHA HETOYHOCTH,
OTHMCKA, KOTOpasi HE SBJISETCS CJIEICTBHEM HE3HAHUS WIM HETIOHUMAaHUS y4eOHOTO
Marepuana).

Ommemka «4» CTaBUTCS B CIICTYIONINX CIydasX:
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— paboTa BBINOJHEHA TMOJTHOCTBIO, HO OOOCHOBaHUS IIAroB pEUICHUS
HEJOCTaTO4YHbl (€CIM yMEHHE OOOCHOBBIBaTb pACCYXKIECHHUS HE  SIBISUIOCH
crenuanbHbIM 0ObEKTOM MPOBEPKH);

— JIONYILIEHbl OJHA OIIMOKAa WM €CTh JIBa — TPU HENO0YETa B BBIKJIAJKAX,
pUCYHKaX, dYeprexax wuiau Trpadukax (ecau d3TH BUAbl pabOT HE SABISUIUCH
crenuaibHbIM 00bEKTOM MPOBEPKHU).

Ommemka «3» CTaBUTCS, €CJIN:

— JonyiieHo OoJsiee OJHOM OWMOKM Wi Oojiee IBYX — TPEX HEIOYETOB B
BBIKJIAJIKAX, YepTexax WiH rpadukax, Ho oOydaromuiica o0iaaaeT o0s3aTelIbHBIMU
YMEHUSIMHU 110 IIPOBEPSAEMOM TEME.

Ommemka «2» CTaBUTCS, €CIIU:

— JIONYILEHbI CYIIECTBEHHbIE OUIMOKH, MOKa3aBUIME, YTO OOydaroluics He
oOnafaeT 00s3aTeNbHBIMU YMEHUSMHU 10 JJAHHOW TeMe B MOJIHOU Mepe.

OneHKa yCTHBIX 0TBETOB 00y4aKOIIMXCS M0 MaTeMaTHKe:

OTBET OLICHUBAETCS OMMEMKOU «5», €CIIA CTYJICHT:

— TIOJIHO PacKpbUI COJIEp)KaHME MaTepuaga B o0beMe, MPeyCMOTPEHHOM
IPOrPaMMON;

—  W3JIOXKUII Marepuanl rpaMOTHBIM SI3BIKOM, TOYHO UCIIOJNB3YS
MaTeMaTUYECKYyI0 TEPMHHOJIOTUID M CHUMBOJIUKY, B OIPEICICHHOW JOTMYECKOU
M1OCJICIOBATEIbHOCTH;

— TIPaBUJIBHO BBITIOJHUJ PUCYHKH, YEPTEXKH, TpaduKH, COIMYTCTBYIOIIHE
OTBETY;

— TMOKa3aJl YMEHHUE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMH IIPUMEPAMHU,
IIPUMEHSTH €€ B HOBOW CUTYAI[MH IIPU BBINIOJIHEHUN IPAKTUYECKOTO 3a1aHUS;

— MPOJEMOHCTPUPOBAI 3HAHHUE TECOPHUHM PAHEE H3YUYEHHBIX COMYTCTBYIOIIUX
TeM, C(POPMHPOBAHHOCTh M YCTOWYHMBOCTH HMCIIOJIB3yEMBIX IPH OTBETE yYMEHUU H
HaBBLIKOB;

— OTBEYaJI CAMOCTOSATEIIBHO, 0€3 HAaBOAIIUX BOTIPOCOB MPETIOIaBaTEIs,;

— BO3MOJHBI OJIHA — JIB€ HETOYHOCTH IIPU OCBELICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJKaX, KOTOPHIE YYEHHUK JIETKO HCHPABWJ IOCJIE 3aMEYaHUs
YUUTEIS.

OTBEeT OIlCHUBACTCS ommemKkou «4», €ciu yAOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO MPHU 3TOM MUMEET OJIMH M3 HEJIOCTATKOB:

— B H3JOKCHUHM JIONMYIICHBI HEOOJBINHE MPOOENbl, HE HCKA3WBIIEE
MaTEMaTUYECKOE COAEPKAHUE OTBETA;

— JIOMYIIEHBI OJVH — JIBa HEJ0YETA MPU OCBEIICHUH OCHOBHOTO COJEPHKAHUS
OTBETA, UCITPABJICHHBIC TTOCJIC 3aMEUYaHUs MPEIOIaBATEN;

— JIOMyIIeHbl omuOKa wuiaM Oojee JABYX HEJIOYETOB IPH  OCBEIICHUHU
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAAKAX, JECKO HMCIIPABICHHBIE TMOCTE
3aME€YaHHus MMPEnoJaBaTeIs.

Ommemka «3» CTaBUTCS B CICAYIONIUX CIIy4Yasix:
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— HEMOJIHO PACKpBHITO COJAep)KaHHE Marepuana (CoIepiKaHhue H3I0KEHO
dbparmMeHTapHO, HE BCErJa IOCJENOBATENIbHO), HO TMOKa3aHO o0Ilee MOHUMaHue
BOIIpOCa ¥  TPOJEMOHCTPHPOBAHBI YMEHHUS, JOCTATOYHBIE [IJII  YCBOCHUS
mporpaMmHoro wmatepuana (ompenencHsl «TpeOoBaHMAMH K MaTeMaTHYCCKOMN
MOITOTOBKE OOYYAIOIIMXCS» B HACTOSIIICH MpOTpaMMe 10 MaTEMaTHKE);

— WMEINCHh 3aTPYOHEHUS WU JOMYIIEHbl OIMMUOKH B  ONpEICICHUU
MaTeMaTHYeCKON TEPMUHOJIOTHH, 4YEPTEKax, BBIKIAIKAX, HCIPABICHHBIC IOCIIC
HECKOJIbKHUX HABOJISIIMX BOIIPOCOB MPETIOIaBATEIIS;

— CTYACHT HE CHPAaBWICA C MPUMEHECHUEM TEOPHUH B HOBOW CHUTYAIlMH TIPH
BBITIOJTHEHUH TPAKTUYECKOTO 3aJlaHMsl, HO BBIMOJIHWI 3aJaHus 00sS3aTCIBHOTO
YPOBHS CJIO)KHOCTH TIO JJAHHOM TeMe;

— NpU  JOCTaTOYHOM 3HAHMHM TEOPETHYECKOTrO MaTepualia  BBISBICHA
HEeJ0CTaTOYHAass CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIONINX CITyJasiX:

— HE PacKphITO OCHOBHOE COJIep)KaHNEe yueOHOro MaTepuarna;

— 00Hapy)KeHO HE3HAHWE YUYECHUKOM OOJBIICH WM HanboJiee BaXHOW YaCTH
yueOHOro MaTepuaa,;

— JIONYIIEHBI ONIMOKKW B OMNPEACIICHUH IOHATHH, MNPU HCIOJb30BaHUH
MaTEMaTUYECKOW TCPMHHOJOTHH, B PHCYHKaX, 4YepTrekax Wik Tpadukax, B
BBIKJIQJIKaX, KOTOPBIC HE HCIPABICHBI IOCJIC HECKOJbKHX HABOJMSIIUX BOMPOCOB
Ipero/1aBaTesl.

Ob6mas kiaaccupukanus ommnooK:

[Ipu oneHke 3HaHUN, YMEHUN U HABBIKOB OOYYAIOLIUXCS CJIEAYyeT YUUTHIBAThH
BCe OIMOKHU (TpyOble U HETPyObIe) U HETOUETHI.

1. I'pyObIMHU CUHMTAIOTCS OIIMOKM:

— HE3HaHUE OMNpPECIICHUs] OCHOBHBIX MOHATHM, 3aKOHOB, TIPABUJI, OCHOBHBIX
MOJIOXKEHUW TEOpUH, He3HaHHUE (POpMYyJI, OOIICTPHHATHIX CHMBOJIOB OO0O3HAYCHUM
BEJIMYUH, EUHUI UX U3MEPECHHUS;

— He3HAaHWE HAMMEHOBAHUMN eIUHUI] U3MEPEHUS;

— HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE;

— HEYMEHHE MPUMEHATh 3HAHMUS, AITOPUTMBI JIJIsl PEIICHUS 3a/1a4;

— HEYMEHHE JIeJIaTh BBIBOJBI U 000O0IICHMS;

— HEYMEHHE YUTaTh U CTPOUTH TPadUKH;

— HEYMEHHE MOJIb30BAThCS NEPBOUCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMH;

— TOTeps KOPHS WX COXPaHEHUE TTOCTOPOHHETO KOPHS;

— orOpaceiBanme 6€3 00BSICHEHHUI OJTHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIUOKH;

— BBIYUCIIUTEILHBIE OIMMUOKHU, €CITM OHU HE SBIISIOTCS OMHMCKOM;

— JIOTUYECKHE OLIUOKH.

2. K HerpyObIM oIHOKaM cJjieyeT OTHEeCTH:
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— HETOYHOCTb (POPMYIUPOBOK, OMpECICHUN, MOHSATUN, TEOPUH, BbI3BaHHAS
HETIOJTHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OMNPENCIIEMOrO MOHATHUSA WA 3aMEHOMU
OZHOTIO - IBYX U3 3TUX IPU3HAKOB BTOPOCTEIIEHHBIMU;

— HETOYHOCTb rpaduka;

— HEpPAUMOHAJBbHBIM  METOJ  pEIIEHHS  3aJadyd WIM  HEIOCTaTOYHO
MPOJYMaHHBIA TUTAaH OTBeTa (HApyILIEHUE JIOTUKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX

BOITPOCOB BTOPOCTETICHHBIMHU );
— HepalUOHAIbHbIE METO/IbI PA0OTHI CO CIIPABOYHOM U JIPYToil IUTEpaTypoO;

— HCYMCHUC pCIIATh 3aaa4H, BBINOJIHATL 3aJaHUS B O6H_ICM BUIC.

3. HegoyeTaMu ABJIAIOTCA:
— HepaluoHaJIbHbIC MPUEMbI BEIYUCICHUHN U TpeoOpa3oBaHuii;

— HeOpeXHOe BHITIOJIHEHUE 3aMHceil, uepTexeid, cxem, rpaduKoB.

7.3. OeHoYHbBIE CPeACTBA AJIA IPOBEACHUA TeKYLIeld aTTecTalun

Texymuii KOHTPOJIb MOXKET MPOBOAUTHCS B (hopme:

— (poHTaNBHBINA OIIPOC
— HHJIMBUYaJbHBIM YCTHBIN OIIPOC

— THCHbMEHHBIN KOHTPOJIb
— TECTHPOBAHUE MO0 TCOPETHUCCKOMY MaTepHaTy
— TmpakThueckas (maboparopnas) padora

— 3ammuTta pedeparta

— 3aljuTa BBIIIOJITHCHHOI'O 3aJ1aHuA,

— pa3paboTka mpobsIeMbl Kypca (I0KIa).

OlieHMBaHUE NMPU TEKYILEH aTTeCTaIluU

dopma Brazenus JInunblie [Tpumepsl
arrectauy | 3HaHUA Ymenus KayecTBa OLICHOYHBIX
(HaBBIKK)
u CTYJIEHTa CPEICTB
VYceTHRIN KonTponb OneHka OrneHka Ornenka Bomnpocst
OIpOC 10 | 3HAHUH IO YMEHUS HABBIKOB CITOCOOHOCTH HPUIAralTcs
TeMaM OTpeAeNIeHHbIM | pa3u4aTh paboThI ¢ OTIepaTHUBHO U
npoGiemMam KOHKPETHBIE JUTEepaTypHbl | KAYECTBEHHO
MOHSITUS MU OTBEYaTh Ha
UCTOYHUKAMU | MIOCTaBJICHHbIE
BOIPOCHI
Pedepar KonTponb Oruenka Orenka Ornenka Tembl
(mokma) 3HAHUH 10 yMEHUS HaBBIKOB CIIOCOOHOCTH K pedepaToB
ONPEJICTICHHBIM | Pa3InvaTh paboThI ¢ CaMOCTOSITENIbHO | (JIOKJIa/I0B)
npoOiemMam KOHKPETHBIE JUTEepaTypHBl | il paboTe u HPHIIAralnTCcs
MOHSITUS MU aHaAIN3Y
UCTOYHUKAMHU | TUTEPATyPHBIX
HMCTOYHHKOB
KonTpons Onenka Onenka Onenka KoHnTponbH
Koutpons | 3HaHUS YMEHUS HaBBIKOB CIIOCOOHOCTH bie pabOTHI
IMpUJIArar0TCs
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Hasi paboTa | TEOPETUUECKHUX | paboTaTh C paboThI ¢ OTIEpaTHUBHO U
OCHOB MaTeMaTU4ecK | MaTeMaTH4ecK | KaueCTBEHHO
MaTE€MaTUuKU. UM alliapaToM | UM alIapaTom | peulaTb

TSt TIOCTABJICHHBIC

o0ecrieyeHus Ha MPaKTHYECKUX

pelieHus paboTax 3anauu

IMPAKTHUYCCKUX n

3aja4. apryMEHTHpPOBAT
b pe3yJIbTaThl

IIpumepHbIe TECTOBbIE 3aJaHMSI: HE NTPETyCMOTPEHBI.

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO OTpoca:

1.JlaiiTe onpeneneHrne KOMIUIEKCHOTO YnCTa.

2.J1aliTe onpeieiecHUE MHUMOMW €IMHULIbI

3.Ha3zoBute HaTtypajabHbIE YHCIIA.

4.HazoBuTe paliioHaIbHbIC YHUCIIA

5.HazoBute cTeneHn MHUMOM €UHHIIBI

6.Kakue KOMITJIEKCHBIC YHCIia Ha3bIBAIOTCS PAaBHBIMU

7.Kakue KOMIUIEKCHBIC YK CJIa HA3bIBAKOTCS COMPSKEHHBIMU.

8.Kakne KOMIIJIEKCHBIC YMCIa HA3bIBAIOTCSI IPOTUBOIIOIO0KHBIMHU

9.Kak n300paxaroTcss KOMIUJIEKCHBIC YHCIIa TE€OMETPUIECKU

10.Jaiite onpeaeneHnue MOAyJIs KOMIUIEKCHOTO YHCIA.

11.Kak HailTH apryMeHTbl KOMILUIEKCHOTO YHCIIa

12.Ilepeuncnute GOpMbI 3aMUCH KOMIUIEKCHBIX YHCET

13Kax BBINOMHATH JEHCTBUS HAJl KOMIIEKCHBIMU YHCIIaMU B anreOpandeckoit
dbopwme.

14.Ha30BuTeE 4KCI0 COMPSHKEHHOE KOMIUICKCHOMY Yucly Z = 2 - 31 ¥ IEPEeMHOKHUB
UX JalTe OTBET

15.Yemy paBHBI KOPHH KBAJIPATHOTO YPABHEHUS C OTPULATEIbHBIM
JUCKPUMUHAHTOM.

16./laitTe onpeaeneHre KOMIUIEKCHOTO YUCIa.

17.3anucatb CBOMCTBA CTENIEHU C MPOU3BOJBHBIM MTOKA3aTEIEM.

18.Yt0 Ha3bIBaeTCs JIOTapu(pMOM € MMPOU3BOJILHBIM OCHOBAHHEM ?
19.3anmcath OCHOBHOE JIOTapU(MHIECKOE TOXKIECTBO.

20.ITocTpouTs Tpaduk mokazarenbHON GYHKIIMKA C OCHOBaHHEM OoJIbIIe 1.
21.Yrto Ha3bIBaeTcs jJorapupmMupoBaHuemM?

22.Yto Ha3bIBAIOT HATYypAIbHBIM JIoTapudmom?

23.3anmucaTh popMyITy miepexoaa OT OJTHOIO OCHOBAHUS K JIPyromy?
24.Ha3zoBure Gpopmynsl Kpamepa.

25.11lepeuncnnure METOABI PEIIEHNS] CUCTEM JIMHEWUHBIX YPABHEHHM C JBYMSI
HEU3BECTHBIMH.

26.11epeuncnure METOABI PEIIEHUS CUCTEM JTMHEWHBIX YPABHEHUN C TPEMS
HEU3BECTHBIMH.

27.Ha3oBuTE CBOKCTBA ONPEICIUTEIS.

28.Ecnu onpeaenuTenb paBeH HYJII0, TO CKOJIBKO PEIIEHU UMEET CUCTEMA
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29.Yto Ha3biBaeTCs PyHKIIMEH?

30.Yro Takoe 0bnacTh onpeneneHus u 00JacTh 3HaYeHUH QyHKIUHA?

31.Yrto Ha3biBaeTcs pyHKUMEH 0OpaTHON TaHHON?

32.J1aTh onpeesieHue CI0KHON (yHKLHH.

33.IlpuBecTu npuMepbl 0OpaTUMBIX (QYHKIIUH.

34.Ilepeuncnuth ciocoObl 3aAaHus GYHKUUN, UX TOCTOMHCTBA U HEJOCTATKHU.
35.Yr1o Ha3biBaeTcs rpadukoM QyHKIUU?

36.KakoBbl 0COOEHHOCTH rpaUKOB NPAMON U 00paTHON PyHKIIUU?

37.01 4ero 3aBUCUT 00JIACTH ONPENEIEHUS CI0KHON PyHKINUN?

38.Kak no rpaduky QyHKIHUH ONPEAETUTD, IBISETCS U QYHKIUS YETHOM, HEUETHOM.
39.YTo Ha3bpIBaeTCs MPOU3BOJIHON QyHKIHUU?

40.Yto noka3bIBaeT Mpou3BoAHas GyHKIHUS B TOUKE?

41.KakoB reOMETpUYECKUIN CMBICII IPOU3BOTHON?

42.KakoB (pU3HUYECKUNA CMBICI IPOU3BOIHON?

43.Kakue cBOMCTBA MPOU3BOJHON BbI 3HAETE?

44 Tlo kakum GhopmyJiaM BEIUUCISIOTCS MPOU3BOAHBIE TPUTOHOMETPUIECKUX
byHKIUN?

45.Tlo kakum GhopmyJsiaM BEIUUCISIOTCS MPOU3BOIHBIC CTETICHHON (YHKITNN?
46.11o kakum dhopmyJsiaM BBIUUCIISIOTCS MPOU3BOIHBIC MMOKA3aTEIIbHOU () yHKITHN?
47.11o kakum GhopMyJiaM BEIUUCISIOTCS MPOU3BOAHBIC JIOTaprupMUIecKoil GyHKIIU?
48.Kak BBIUUCIAIOTCS MPOU3BOIHBIC CIIOKHON (HYHKITUU?

49.Yto HazbiBaetcs auddepeHnuanom GyHKIumu?

50.Yto He0OX0UMO C/IeNaTh, YTOOBI BEIYUCIHUTH Au(depeHran GyHKIUu?
51.Kaxkoit Bux nMeeT ypaBHEHHE KacaTeabHOU K rpaduky GyHkimu Y= y(X)?
52.KakoB reomerpudeckuii cmbici nuddepenimana’?

53.Kakas ¢yHKIMS Ha3bIBa€TCSI MOHOTOHHO BO3pacTaroniei?

54.Kakas ¢pyHKIMS Ha3bIBA€TCSI MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccnenoBarb PyHKIIMIO HA MOHOTOHHOCTh?

56.Kakue ToukM Ha3bIBAIOTCA KPUTUUECKUMU?

57.Yt10 Takoe SKCTpeMyM (YHKITUN?

58.Kak uccnenoBarb PyHKIIMIO HA SKCTPEMYM TI0 IIEPBOMY MPaBUITY?

59.Kak uccnenoBatb QyHKIIUIO, YTOOBI IOCTPOUTH €€ rpaduk?

60.Kak BeraucianTh HanOOIbIIEE U HANMEHbIIIEE 3HAUCHUE (DYHKIIMH HA
MPOMEXYTKE?

61.Yto siBisieTCSl OCHOBHOM 3a/1aueii MHTETPaJIbHOTO UCUUCIICHUS ?

62. Kakas ¢pyHKIus Ha3pIBae€TCs MEPBOOOPA3HON M 3a1aHHON DyHKIMH?

63. Ecmu F(X) — mepBooOpasnas mst f(X), To KakuM paBEHCTBOM CBSI3aHBI OHU MEXK]TY
co6oii?

64. Chopmynupyiite TeOpeMy O CYIIECTBOBAaHUHU MEPBOOOPA3HON (YHKITUU.
65. IlepBooOpasnas omnpeaensercs HeoqHO3HAYHO. Kak 3TO Hy)KHO TOHUMATh?
66. Ilouemy mpu uHTErpUpOBaHUHU HYHKIIUNA MOSBISECTCS MMPOU3BOIHHAS
MOCTOSIHHAA?

67. Tlouemy oxgHa GYHKIIMS UMEET LETYI0 COBOKYITHOCTD MEPBOOOPA3HBIX?

68. Kak 3amucath BCIO COBOKYITHOCTH MEPBOOOPA3HBIX (DYHKITUH?
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69. YUto Ha3bIBaeTCS HEOINPEAEIECHHBIM UHTETpaIoM?

70. Yem oTnuyaeTcst HEONPEAEIEHHbBIN HHTErpal OT NEPBOOOPa3HON PyHKIUN?
71. Ilouemy MHTErpasl Ha3bIBAETCSI HEOIPEEICHHBIM?
72.YT10 Ha3bIBAECTCS BEKTOPOM B MPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74.Yemy paBeH yroia Mexay BEKTopaMu?

75.Yemy paBHa JJIMHA BEKTOpA?

76.YeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
77.HeMmy paBHO BEKTOPHOE MTPOU3BEICHUE BEKTOPOB?

/8. HauanbHOE TOHSATHE CTEpeOMETpUH (OTpeiesieHIEe, OCHOBHBIC TIOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80.CnencTBusg U3 aKCHUOM.

81.B3anmHOe pacnoyiokeHHe JIByX NPSAMbIX B TPOCTPAHCTBE.
82.B3anMHOE pacroiaoKeHne NpsIMO U TIIIOCKOCTH.
83.IIpr3HaK napaaaeabHOCTH IPSAMOU U TIJIOCKOCTH.
84.1lpu3Hak napauieabHOCTU JBYX IIIOCKOCTEH.
85.TeopeMbl 0 MapaIeIbHBIX MIOCKOCTSX.

86.1Ipn3Hak neprneHIuKyIIPHOCTH MPSMOM U TIIOCKOCTH.
87.YpaBHeHUsI TUIOCKOCTH (00111€ee).

88.IIpu3Hak nepreHuKyIIPHOCTU JBYX MJIOCKOCTEH.
89.YcnoBue napaienbHOCTH ABYX MJIOCKOCTEH.
90.YcnoBure neprneHIuKyIsipHOCTH ABYX INIOCKOCTEM.
91.Yron Mexay IByMs IIOCKOCTSMH.

92 ITapameTpruueckoe ypaBHEHUE MPSMON B IPOCTPAHCTBE.
93.KaHoHn4eckoe ypaBHEHHUE IPSIMOM B MPOCTPAHCTBE.
94.Yto Ha3pIBa€TCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMepbl MHOTOTPAHHUKOB?

96.YTo0 Ha3bIBAETCS TEJIOM BpAIICHUA?

97.1lpuBenute MpUMEPHI TEN BpaICHUS.

IIpumMepHbIe KOHTPOJIbHBIE Pa0OTHI
Kourposabnast padora Nel nmo teme «KopHu, cTeneHu, Jorapupmsbn
BapuanTt Ne 1

1. Brruncaure:
2 1

a) 5—(27)3:(8)3;
6) 2V9 - 33/24;

20373
B) 3 375’
r) 2-logs 10 — logs 4;
Il) 3210g3 5;
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1 1
2 logzg—logzg
log, 256
2. YIpocTuTe BBIpAKEHHE:

z 6
) 8k3-k2 ) a22
a) ——, .
k_g M S/as

3. BeImmosHuTe 1elCcTBUS:
10g0’1 0,005 - logo'l 0,05
Bapuant Ne 2

1. Breruucnure:
2

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

B) V36 - 24 - 54;

r) 2 -logs 6 — logs 4;

21) 4_310g4 3;

e) 1110g2 4+logqq 2

2. YHpOCTI/ITG BBIpEDKGHI/IG‘

) (32x197s: 6) Y3207 - Va3

3. BeimosHuTE IEWCTBUS:

log,s 5 + Togs 45"

IIpuMepHbIe NpakTHYECKHE 3a1aHUS:
3apanue 1:

Bapuant Ne 1

1. Beraucaure:
a) 2+ (0,323
6) V18- V-12;
B) V1232 - 36;
r) 4-log, 2 -log, 4 + 2;
n) logs 200 — logs 8
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e) 104'—3 10g10 5.
2. YTIpocTuTe BBIPAKEHHE:
2 3
3a 3)%-q2 4 4
a) %; 0) V2n13 - V/8n3,
a3
3. BeimonauTe NENCTBUL:

17
10g13 17 - 10g13 E

Bapuant Ne 2

1. Beruucnure:
2 1
a) 383 — (8%)3;
31120

6)0,5- |22

15’
B) V16 - V4 — 23/27;
r)loggs 6 —logg s 12;

log; 8
) 2 — 4
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YTIpOCTHTE BhIpaKCHHE:

7 2
Z = 17 34
a) ys-ys; 6) Va2 Vx16,
3. BeImmoiauTe 1eNCTBUA:

17
10g13 17 - 10g13 E

3aganue 2:
BapuanTt Ne 1
BoraucnuTe npenensr:

2 2 _ 3
Lm0 e Sox g 1 2L
x5 3x° —16X+5 x>53 _\/2x -1 2>V3 372 x>2 3X7 + X +1
2x* —5x—3

5. Beraucnute npeaen GyHkmun lim

—— IpUX, =3 U X, =0.
oy 3x% —dx—15 P10 °

Bapuant Ne 2
Braucnonts npcacibl:
2 _ 2 4 3
1 Aim 2 =XF3 o im X B Wk SR |
x=1 3x° —2x -1 x=0 /34 x — /3_X x—0 )(2 x—o X* _8x° +1
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. AXP —Tx =2
5. Beruncnuts npenen pynkupu lim ———

OpuUx, =0 U X, =c0.
x2X 2X° —X—6 PHX, 0

IIpumepHbIe camocTOATEIbHBIE Pa00THI

Pab6ora 1:
Bapuanr Ne 1
1. Berunucnure:

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

. 3T
CcoS 7w — 23|n7

cos’ 336° —cos®156° +1g100° -g350° tg°18"
tg?72° + ctg 2162° 2

sin(a — f8),eciu COSa = —,COS f=——, —<a <2 <p<—;
B) sin(a — f),ecu cosa c /] s a<2rur<p 5

3 V4
r) COSZO{,eCJluCOSOCZg u 0<a<5.

tg150° sin 200°
0s320°ctg140°

3. Bpiuuciaute 3HaUYE€HHE OCTAIBHBIX TPUTOHOMETPUYECKUX (YHKIMI yria o,

2. OHpe,HeJII/ITe 3HAK BBIPpAKCHUA:

3
ecli ctga=§ u 7r<a<7.

sin2(3£+a) sin?(-ar)

4. JlokakuTe TOXKIECTBO: =1,

Ctgz(Of—Zﬂ') Ctgz(a—?)i)
2

5. Ynopocture: sin(a —27)- COS(%[ —-a)+ig(r—a)-tg (3?7[ +a)+ COSZ(% -a).

Bapuant Ne 2
1. Beruucnure:
2) y = sin® x —3cos? x
2sin? X + cos? X
0) sin(—l%ﬂ) + cos(ﬂTﬂ) +1g (ZZTE) —Cctg (377”) )

, ecau tgx = 3;

2
B) tg(a + f),ecmu ctga:§, 0<a<%;

a 3 3r
r) COS—,ecmuCOSa=—u —<a<2r.
2 5 2
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sin145° ctg 250°
c0s315°tg200°

3. Bbruncnute 3HaYeHUE OCTAIBHBIX TPUTOHOMETPUYECKUX (YHKIUN yria

2. Onpenenure 3HAK BbIPAKEHUS:

4
€Cln COSa=—— U —<a<T7T.
5 2
4. JlokaxkuTe TOXAECTBO: tga-tgf + (tga +1tgp) - ctg(a + B) =1.

T VA . T . T
: - cos(=) - cos(=) —sin(=) -sin(%) .
5. YmpocTtuTe (4) (6) (4) (6)

Pab6ora 2:
1. ¢'= 8°. (tgx)' =
2. (x) = 0. (clgx)' =
B wactHOCTH, X'= 10°.  (arcsinx)’ =
(x?)' = 11°.  (arccos x)' =
) = 127, (arctgx)' =
W= 1. (arig) =
1 ' ITPABUJIA JUDODEPEHIIMPOBAHUWA
(;j = 14 (U+v)' =
3°, (kx+b)' = 15,  (U—v)' =
2. @)= 16°.  (uv)'=
B yactHOCTH, (e")" = 17°.  (cu)' =
5°.  (log, x)' = 18°. y '
B wactHOCTH, (Inx)"= (Vj -
lgx) = '
(lgx) ( 1 j i
B gacTHOCTH, v .
6°. (sinx)' = ITPON3BOJHAA CIIOXKHOU ®YHKIN
70, (cosx) = 19°. f(p(x) =
Pa6oTa 3:
3anucaTh TaOIMYHbIE HHTETPAJIbI:
1°. j‘ 0dx =
2°. jX dx = B uacTHOCTH, jdx =
dx
3°. —=
I3
X X
4°, ja dx = B vacTHOCTH, je dx =
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5. [cosxdx =
6°.  [sinxdx =
7 COZ’; -
g, | si:)z( -
9°, f% _
100, | % =

B yactHOCTH, J'

B wacTtHOCTH, Il =

_dx
V11— x2
dx

+x?

7.4.01eHO0YHbIE CPeCTBA /IS NPOBEACHUA MPOMEKYTOYHON aTTeCTAlUN
[IpomexxyTouHas arrecTanus

. JInunsble ITpumepsr
dopma [IpakTrueckuit
B — 3HaHus YmMenus - Ka4yecTBa OLIEHOYHBIX
CTYJIeHTa CPEICTB
Hudodepen | Konrpoas Onenka Onenka Onenka KonTponbHas
LIMPOBAHHBI | 3HAHUS YMEHHS pelaTh | HaBBIKOB crocobHocTH | paboTa
i 3auer (B | OCHOBHBIX THUTIOBEIC JIOTUYECKOTO rPaMOTHO U | TPUJIAraeTcst
BUJIE onpejeneHu, | 3agaun B | MBIIIUICHUST TIPH | YETKO
KOHTPOJIbH | TEOPEM, obnactu pelieHny 3ajad | u3jararb
ot paboThl) | Gpopmy, npodeccruoHals | B obnacTu | Matepuail B
MpaBWJI U Tp. | HOU npodeccuoHanb | MMCbMEHHOM
B MaTeMaTHKe | JESTeNbHOCTH. | HOM BUJIE
OrneHka NEITEIbHOCTH
YMEHUS
MOHUMATh u
yMETh
OPUMEHSTh Ha
MPAKTHKE
TEOPETUYECKU I
MaTepuai
DK3aMeH KonTponb I'pamoTHO Ouenka Bonpocet  u
3HAHUA u3naratb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKHIA rPaMOTHO | | MpUJIararTcs
onpeseNieHu, | MaTepuan u YETKO
TEopeM, yMeIo u3Narath Xoj
dbopmy, OPUMEHSTH €ro pelieHus
MpaBWJI U Tp. | IPpH  PElIeHUN 3aga4 B
B MaTeMaTHKEe | MPaKTHYECKUX obnactu
3a1a4 npodeccruoHa
JIbHOU
NS TeIbHOCT
u
apryMeHTHPO
BaTh
pe3yJIbTaThI
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7.4.1 IlpumepHbIe BONPOCHI 1JIs1 IPOBeIeHUS MPOMEKYTOYHOM aTTeCTALUM:

1. Llensle m panuoHanbHble uucna. JlelicTBuTenbHble 4yucia. AOCONOTHas U
OTHOCHUTEJbHAS TIOTPEIIHOCTH.

2. KopHu u crenenu, ux cBOuCTBa.

3. Jlorapudwm: onpenenenue u coiicTBa. Buasl norapudpmos. [IpaBuna neiicteuii
c sjorapudmamu.

4. Jlorapudgmuueckue ypaBHeHUs U HepaBeHCTBA. CriocoObl peleHusl.

5.  IlokazarenbHble ypaBHEHUS U HepaBeHCTBA. CIOCOOBI pelIeHHUS.

6.  Panuannas mepa yria. CooTHOIIEHUS MEXY TPaJyCHON U paluaHHON Mepamu

yria. CuHyC, KOCUHYC, TAHT€HC, KOTAaHT'€HC 4Kciia. TpUroHoMeTpuyeckue QyHKIUU
YUCJIOBOTO apryMEHTa, 3HAKU UX 3HAYEHUU.

7. OcHOBHBIE TPUTOHOMETpUUECKHUE ToxIecTBAa. Dopmybl puBeneHus. CuHyc u
KOCHHYC JBOMHOIO YIJa.

8.  Ilpocreitmue TPUTOHOMETPUYECKUE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKUX YPABHEHH

9. Oyukiuu. CnocoObl 3amanus QyHkiuu. CoiictBa (QyHkiui. CroxxHas
byHKIMS.

10. Crenennas QpyHKIus: OnpeieJIeHUE, CBOMCTBA U rpaduKu

11. Tloka3arenbHas QYHKIUS: ONpeeiIeHe, CBOWCTBA U IpaPuKu

12.  Jlorapudmuueckas QyHKIUS: ONpeesieHne, CBOMCTBA U TpauKH.

13. CuHyc, KOCUHYC, UX CBOICTBA U rpaduKH.

14. TauHreHc, KOTaHI€HC, UX CBOMCTBA U IpaduKu.

15. TIlpeobOpazoBanms  rpadukoB. IlapamnensHbIi  MEpeHOC,  CUMMETPHS
OTHOCHUTEIBHO OCEH KOOpJMHAT U Hadaja KOOPJIUHAT, pPACTSXKEHUE U CKATHE.

16. TIpousBomHas: onmpeaciieHUE, TEOMETPUUSCKUN U (PU3NUECKUI CMBICIT.

17. TlpaBuna u ¢popmyinsl guddepeHupoBaHus (yHKIIHA.

18. HeoOxoaumble U JOCTAaTOYHBIC YCIOBHUS BO3pACTaHHSA M yOBbIBaHUS (YHKIIUH,
CYIIIECTBOBAHMSI SKCTPEMyMa.

19. Heobxoaumbie M JOCTATOYHBIC YCJIOBHS BBITYKIOCTH W BOTHYTOCTH rpaduka
bynkiuu. OnpeneneHne TOUYKH meperuoa.

20. HawuOospiee n HauMeHbIIIee 3HaYeHUS (PYHKIIUUA HA TTPOMEKYTKE.

21. OGmas cxema MmocTpoeHus rpa@ukoB GYHKIHA ¢ TOMOIIBIO IPOU3BOTHOM.

22. IlepBooOpasznas: ompeneneHue. HeonmpeneneHHbI WHTErpall: OMpeeiIeHHEe U
CBOMCTBA.

23. @®opmynsl wuHTerpupoBaHUs. CrocoObl  BBIYHCICHUS HEOMPEICICHHOTO
WHTETpaja.

24.  OrmpenereHHBIN MHTETPAT: ONPEIACICHIE, TEOMETPUICCKUN CMBICIT U CBOWCTBA.
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25. KpuBonuHeilHas Tpaneuus: HOHSTHE, CHOCOOBI BBIYMCIEHUS IUIOMIAIUA C
MOMOILBIO OMPEAIEIEHHOI0 UHTErpaa.

26.  OCHOBHbIE NOHATHS KOMOMHATOPHUKH.

27. CoOwitus. Kiaccuueckoe ompenelieHHe BEepOSTHOCTU. Te€OpeMbl CIOXKEHUS U
YMHOXEHUS BEPOSITHOCTEN.

28. Bektop: ompeneneHue u jAedctBus Haj HuMu. CBoONCTBa JEUCTBUU Hal
BEKTOpaMH.

29. IllonsTue NpsMOyroibHOM AEKapTOBOW CUCTEMbI KOOPJMHAT HA IJIOCKOCTH U B
npocrpancTse. [IpaBuna nencTBuii HaJl BEKTOPaMH, 3aJaHHBIMUA KOOPAUHATAMMU.

30. OcHOBHbIE OHATHUSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEJICTBUS U3
HUX.

31. B3aumHOe pacnonoxkeHue NpSIMbIX, MPSIMON U MJIOCKOCTH, ABYX IUIOCKOCTEH B
npoctpancTBe. OCHOBHBIE TEOPEMBI O MAPATIICTBHOCTH NPSIMON U MIIOCKOCTH.

32. Tlonstme yria MeXIy  CKpellUBarOmUMHCS  mpsMbiMu.  [IpusHak
napajiyIeIbHOCTH ABYX MJIOCKOCTEH, CBOMCTBA MapaieIbHBIX MJI0OCKOCTEH.

33. IlepneHAMKYISIPHOCTh MOPAMOM M  IUIOCKOCTH. 3aBUCHUMOCTb  MEXIY
NapajyIeIbHOCTHIO U MEPIEHIUKYIISIPHOCTHIO MPSMbBIX M TNTIOCKOCTEH.

34. Ilepnenaukynsip u HakjgoHHas. OCHOBHBIE TEOpPEMbl O MEPHEHAMKYISIpE U
HAaKJIOHHOM.

35.  Yroa Mexay npsiMoil U MIOCKOCThIO. TeopeMa 0 TpEX MepreHIuKyIspax.

36. IlonsiTus ABYrpaHHOrO yria, JUHEHMHOrO yria, yria MeEXAy IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHANKYISPHOCTH ABYX IIOCKOCTEH.

38. Mmuororpannuk. [loBepxHOCTh MHOTOTpaHHUKA. [IpaBuIbHBIC MHOTOTPaHHUKH.
39. Ilpusma: onpenenenue u Buabl. CeueHre B Mpu3Max.

40.  Tlapamnenenunen. Ceyenue B mapasuienenumnene. OCHOBHBIE TEOPEMBI.

41. Tlupamupa: onpenenenue. [IpaBunbHas nupamuia.

42. unuHIp ¥ KOHYC: onpeaesieHue u cBoicTBa. CeueHus.

43. Ilap u chepa: onpenenecHue U CBOMCTBA.

44, OOBeM reoMeTpUIECKOIO TeJla: MOHATHE ¥ OCHOBHBIC (POPMYJIBI.

7.4.2. llpumepHble 3a1a4M 1JIA IPOBeAeHHUs] MPOMEKYTOYHOM aTTecTalun

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

2. Pemure cucteMy HEpaBEHCTB: {Zx +1>4x—7
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3. Pemmre cucremy ypaBHEHHMM C IIOMOIUBIO OIIPEHACIUTENIEM CUCTEMBI:
5x 4+ 3y + 3z = 48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

4, Pemure ypaBuenus: a) logs x = 2logs 3 + %logs 49 — §l0g5 27;
0) 9* — 2-3* = 63.

sin? (%)+tg3(§)—2 cos%

5 Beruuciaure:
' : 2(T 3(E\_o cin’
coS (4)+ctg (6) 251114
6. Brruncnure 3HaUYeHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKIUM yria o,
. 3 T
ecam sina = ——-u—-< a <T.
4 2
Z1+2Z
7. JI1st 3aIaHHBIXZ1, Z, Z3, Z4 BBIUUCIUTH BBIPAYKECHHE Zl 22, eciiv
3744

Z1 = 3+ i,ZZ == _2+3i,Z3 = 4_2i,Z4 = 4.

Bapuant Ne 2
1. Pemmmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. PemuTe cuctemMy HepaBEeHCTB: {Bx - 8<2x-10,
2 —5x = 6 — 6.
3. Pemure cucTteMy ypaBHCHUH C TIOMOIIBIO ONPEACIUTEIICH CHUCTEMBI:
5x—3y+4z =6,
2x —y—2z =0,
x—2y+z=0.
4, Pemute ypaBHeHus: a) logf x+ lolg X = 6;

2
2

6) 5¥*1 —3.5%2 = 122,

3ctg%+ tgg-( tg%+sin%)-

5. Breraucnure: —
2—coSsmT—2 sm;
6. Brruucnure 3Ha4YeHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKIHMH yria o,
V3 3w
€CJI COS O = 71/17 < a<?2m.
Z1—2Z
1. JInd 3aaHHbIXZ, Z5, Z3, Z4 BBIYUCIUTH BBIPAKECHUE p— €CIIu

le_g_i,ZZ:2_2i,Z3:3+2i,Z4=5.

7.4.3 IlpumepHbIe 32JaHUA IJIS OATOTOBKH K 3K3aMEHY

[octpouts rpaduk pyHkunu y=3"-2
[TocTpouts rpaduk dyHknuu y = 3 + sin 2X.

Hatinute o6nacts onpenenenus pynkmun  y = log,(8 —x), y=+vx+ 1.
Uccnenyiite (pyHKIMIO HA YETHOCTh Y = X2 COSX.

o P
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10.

11.

12.
13.

5
Havitu f°(1),eciu f(X) = M +4e”

2 X
. X
Haiitu npousBoaHyto yHkmuu f(x) = o Finx+ S
X

3 2
Hailinute makcumyM QyHKIMH Yy = ); + X2 —2X— 2;

2X
1-x

Haiitu Touku nepernda pyHkuuu Yy =

2
C0S“ X
X+
2X
3

v 2
BberuncauTs onpeneneH bl HHTErpai: I(BX + X)dx
2

. . 2 X
Haittu HeonpeneeHHbIn NHTETPal: I >+ 6 3 dx
. y 1

HaI/ITI/I HeOHpeIICJ'IeHHBII/I I/IHTeI‘paJI: J‘ 0)4

Boruucnuts miuomaas GUrypbl, OrpaHUu€HHON JIMHUSIMH Yy = X,y = 2 — X
B mikone 1254 yuvamuxcsa. 3 vux 1200 ¢ xopomeit ycneBaemocTbto. Haiitu

BCPOATHOCTDb TOT'O, YTO HAYTaJ BBI6paHHBII>’I YUYCHUK 6y}ICT HGYCHeBaIOMHﬁ.

14.

CkoynbkuMH crioco0aMu W3 25 yYEeHUKOB Kilacca MOXXHO BbIOpaTh 4 s

y4acCTud B MIPpa3IHUYIHOM KOHHCpTC?
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7.4.4 IlpumepHbie OWJIETHI ISl IPOBEICHUS IK3aMeHa

1920

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUA P®
®enepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbIH YHUBEPCUTET»

(®T'BOY BO Kyo6I'Y)

HNucTutyT cpeanero npogecCHOHAJLHOIO 00pa3oBaHus

BUJIET Ne 1
1. [enbie u panoHanbHbIe YKCHa. JlelcTBUTEIbHBIC Ynciaa. AOCONIOTHAS U
OTHOCHUTEJIbHAS OTPEITHOCTH.
2. [IpsimoyromnpHas (1ekapToBa) cUCTEMa KOOPAMHAT B IpocTpaHcTBe. Dopmyna

PACCTOSIHUSI MEKY IBYMsI TOUKaMH. Y paBHEHUE Cepbl.
3. Ha sk3amene 60 OunetoB, AHapei He Bblyuni 3 u3 Hux. Haiiqure BeposSsTHOCTH TOTO,

4TO CMY IIOIIaacTCA Bny‘leHHbIﬁ ouser.

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCHHT 2.C. Ero3zaposn

1920

MHUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS P®
denepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICLIET0 00pa30BaHUs
«Ky0aHcKuii rocy1apcTBeHHbIl YHMBEPCUTET
(®I'bOY BO Kyo6I'Y)

HucTuTyT cpenHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

BUJIET Ne 2
1. CreneHu ¢ pallMOHAIBHBIMUA TIOKAa3aTESIMU: ONIPEAEIICHUE U CBOICTBA.
2. BekTopsl B IpoCTpaHCTBE: ONpeneieHue U JeUCTBUSI HaJ HUMH.
3. CKOTBKUMH CTIOCO0aMU MOYKHO U3TOTOBUTH TPEXIIBETHBIN (iar ¢ TOPU30HTATBLHBIMH

MOJIOCaMHU, €CJIM UMEETCsl MaTepuai 7 pa3InyHbIX IBETOB?

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCUHU 9.C. Erozapos
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8.OBYYEHHUE CTYJAEHTOB-UHBAJIMI0OB U CTYAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbAA

[Topsimok 00ydeHUss MHBAMIOB M CTYJCHTOB C OTPAHMYCHHBIMH BO3MOXHOCTSIMU OIPE/ICIICH
«ITonoxxennem KyOI'Y 00 00y4ueHUM CTyACHTOB-WHBAJIMIOB U CTYIACHTOB C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37I0POBBS».

JIist i1 ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI TIPEAYCMOTPEHBI 00pa3oBaTeibHbIC
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH M COCTOSTHUE 3/I0POBBS TAKUX JIMII.

9. 10INIOJIHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensus
Ha pabo4yro porpammy yueGrol IUCHUATUTAHE]
ITT.01 MaTemartuka
At crennanbrocty 21.02.08 ITpuknansas reonesns
Pa6oyas mporpamma Y4YeOHO! IUCIIUTIINHEL [T1.01 Maremaruka paspaboTana miis cTyneHToB
CIICIIHATEHOCTH CPETHETO IPO(ECCHOHATEHOTO o0pa3oBanug (nanee CIIO) 21.02.08 Ipuknammas re0ne3ust
Ha OCHOBE IMPHUMEPHOH IIPOTpPaMMEI obmeobpasosarensHo y4eOHO! mucnurEEbl «MaTematnkay JULs
IIPO(ECCHOHATBHBIX 06Pa30BATEIBHEIX OpraHu3aIdii, peKOMEHJ0BAHHOH DelepabHBIM roCy1apCTBEHHBIM
dBTOHOMHBIM  yupexacHHEM «Denepatsuprit MHCTHTYT pasBuTHs 00pasoBanus» (OLAY «OHPO») B
KatuecTBe NPUMEPHOH IIPOTpaMMBI JUIS pearu3ariy OCHOBHOM IpodeccruonansHoi 00pazoBaTenbHOM
Tiporpammsl CI1O Ha 6ase ocHoBHOIro 061mEro obpasoBaHus ¢ moryyeHuem CpenHero obmmero o6pazosanms.
IIporoxon Ne3 ot 21 wmromst 2015r. Perucrpaumonnnmii HOMEp penensuu 377 ot 23 umrons 2015r. GLAY
«DUPOy.

HporpaMMa COCTaBJIeHa KBaJII/I(I)I/IL[HpOBaHHO, OTIIUYa€TCA CHCTEMHBIM nogxomoM. B meit OXBA4Y€CHBI
BCE€ OCHOBHEBIE BOIIPOCBEI II0 JaHHOM JUCHUILINHE, HpO(i)eCCI/IOHaJ'IBHaH 3HAYUMOCTB KOTOPBIX, 1Ipu

PaboT MO3BOMSIOT 06OGIHUTE 1 YLILyOUTb H3ydqaeMblif MaTepuan, u HallpaBJICHE] HA 3aKPEIICHHE YMEHHS
TIONCKa, HAKOILIEHUS B 06PabOTKH PA3MHYIHBIX HCTOUHHKOR uHdopMaIHH.

Cucrema s3HaHmit wu YMCHUH, 3aJ0KeHHas B COACPIKAHMH, CTMOCOOCTBYET mPHOGpPETEHMIO
TPaKTHIECKOTO OMBITA W COOTBETCTBYET TpeGOBAHUAM K Pe3yJIbTaTaM OCBOEHHs MpeaMeTa. Iacmopr

Temarmgeckuit man umeer OITHMAIIBHOE pAaClIpesiesIeHHe YacoB 110 pasnenaMm M TeMaM IO OYHOI
dopme 06y9eHus, B COOTBETCTBH ¢ Y4YEeOHBIM MTaHOM.,

Kaxmerit pasnen mporpammer OTPAXAET TEMATHKy U BOIIPOCHL, TTO3BOJISIOIINAE, B MONHOM O0BeMe,
H3y9HTb  HEOOXONMMBII  Teopermyeckwii Marepuan.  IIposenmenne — mpakTHueckmx 3aQHSTHH,
TIPEyCMOTPEHHEIX pabodell IIPOrpaMMOii, TO3BONISIOT 3AKPCIIUTh TEOPETHIECKHUE 3HAHMS, TIPHOOpPETEHHBIE
[IPY U3YUCHUH JNAHHOM IWCIHIIIHEL

Msyuenwme mucrmmmmner «Matemarixay coco0eTByeT s ek TUBHOR 1 Ka4eCTBEHHOMU IIOATOTOBKE
MOJIOZBIX CIIELMATHUCTOR B 00JIACTH IIPOTPaMMHUPOBAHHS B KOMIIBIOTEPHEIX CHCTEMAX. Pa6ouas mporpamma
COZCPKUT MUHEMYM JTHTEPATYPEI, HEOOXOIUMO AL U3YYEHUS] NaHHOM MUCIIMILTHHEL

Paspa6orannas pa6ouas porpamma yueOHol aucuummuas: «MaTemaTukay PEKOMEHAyEeTCS mist
UCTIONB30BAHUA B y4eOHOM Mporecce TIpA TIOArOTOBKE 00y4aroIuXcs 10 CHeNHATBHOCTH 21.02.08
[Ipuxnannas reonesus.

Hoyenm xageopuw UHGOPMayUOHHIX
00pasosamenvrulx mexronozusi pakyremema
g 0O.B.3acsko
Mamemamuru u komnevlomepuuvix nayx OI' 5OY BO
«KyoI'Vy, k.n.u., Ooyenm



Peuensus
Ha pabouyIo IporpaMMy yueOHON AMCIUILIMHEL
II1.01 MaTtemaTuka
Juts cennansHocty 21.02.08 Ipuknanmas reogesus

Pabouas nporpamma yue6no# aucummunel I[11.01 Matematrka paspaboTaHa Ijis CTYJEHTOB CIELHUaTbHOCTH
cpepnero npodeccuonansHoro obpasopanus (manee CITO) 21.02.08 Tlpuknmajgmas Teome3ds Ha OCHOBE
TpAMEpHOH  mporpamMel  oOmmeoOpa3oBaTenbHONW — yueOHONW — AMCUMIUIMHEI  «MartemaTukay ISt
npodeccHoHaNbHBIX 00pa3oBaTeNlbHBIX OPraHU3alui, PeKOMeHIOBaHHON DemepadbHBIM TOCYIAPCTBEHHBIM
aBTOHOMHBIM yupeskieHneM «DenepanbHblii HHCTUTYT pa3BuTHs oGpasoBanusy (PI'AY «®HPO») B KauecTBe
NPUMEPHOI NMPOrpamMMBbl [l peanu3alu OCHOBHOH mpodeccnonansHoN obpasoBartenbHol nporpammsl CITO
Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHus ¢ MOTyYeHHEM cpefHero obero obpasosanus. [Ipotokon Ne3 ot 21
monsg 2015r. PeructpannoHHsli HoMmep petensuu 377 ot 23 nrons 2015r. DLAY «DUPOy.

Vuebnas pucumruiiHa [17].01 Maremaruka usydaercs B uukie OIT 001eo6pa3oBaTeNEHOM MOArOTOBKU
yuebroro mana OTTOIT CIIO B wactu npoduneuex auctuiing [171. O6GydueHue NpoBoAUTCs Ha 6a3e OCHOBHOTO
ofero 06pasoBaHWs W HALENEHO Ha MOJydeHHe cpelHero obuiero obpasopamus. PaGouas mporpamma
cocTaBJieHa 1J1s1 O4YHOH popMBbl 0OyUeHHs!.

Paboyast porpamma y4eGHON AMCIIMMIMHE COCTAB/IEHA JIOTHYHO, CTPYKTYPA AUCLUTITMHEL COOTBETCTBY-
€T TPUHLMITY CSIUHCTBA TEOPETMYECKOrO M NPaKTHYECKOTO OOY4YeHHs, pasfesbl BBLAEICHBl AUIAKTHYCCKH
uenecoobpasto. IlocnenoBaTebHOCTE TeM, MpEeiaracMblX K M3yUeHHIO, HampaBlieHa Ha KAaYeCTBEHHOE
YCBOCHHE y4eOHOTO MaTepuaa. Bupl caMocToATeNbHBIX PaGOT MO3BOMISIOT 0GOGIIHTE M YIyGHTh H3ydaeMblii
MaTepual ¥ HarpaBJIeHBl Ha 3aKPEIJICHHe YMEHHs TTOMCKA, HAKOIUICHHs M 06paboTKU HHpOPMAaLHH.

CucTeMa 3HaHHH ¥ YMEHUH, 3a/105KeHHAs B COJCPIKAHIH, CIIOCOOCTBYET MPUOOPETEHHIO IPAKTHYECKOTO
OIIBITA X COOTBETCTBYET TPEOOBAHMSM K PE3y/IbTAaTaM OCBOCHHS MpeAMeTa. I1acropT NporpaMMe! 060CHOBAHHO U
TIOJIHO OTPaKAET COACPIKAHUE IHCLIMIUIMHEL, €€ PONIb U MECTO B MOATOTOBKE CMELMANMCTA CPEJHEr0 3BEHa,
PacKpEIBACT LE/H U 3aia4H y4eOHO!M aucumminbbl. OnpeneneHs! TpeGOBaHMs K yMEHHSM U 3HAHHAM CTYIEHTOB.

[Iporpamma paccuntana na 372 4acos. TemaTWuecKnit MiaH W cojepkaHue Y4eGHOM MUCLMAILIMHDI
PacKphIBaET NOC/IEA0BATEILHOCTD MPOXOXKACHHUS TEM, COOTBETCTBYET TEMATHUECKOMY ILIAHY W PACTIpeIeIeHUIO
yacoB. B mporpamme onpezesiensl GopMa MpOBEACHHUS, LENTH, 3a1a4K y4eGHON JMCIMILTHHEI, MPeICTABICHbI
obsi3aTebHBIe  (OPMBI  OTYETHOCTH. Peanu3oBaHBl AWIAKTHYECKHME TNPUHLMIEL OOYYEHUs: LETOCTHOCTS,
CTPYKTYPHOCTb; OTPa)kKeHa B3aUMOCBSI3b MEKLY OTAETBHBIMU 3IEMEHTAMH CTPYKTYPEL.

Myuenue naHHOM AMCLMIIMHEL COCOGCTBYET 5 GEKTUBHON W KaYeCTBEHHOH MO/IrOTOBKE CTYEHTOB.

[lepeueHb pekoMeHIYeMOH OCHOBHOH M JOMONHHTENBHON JMTEPATYPHl BKIIOYAET OGIIECHOCTYITHBIE
MCTOYHMKH, U3JaHHbIE B MOCIEHee BpeMs (He nosjHee S jier). [lepeuncnennsie MHTepHET-Pecypehl aKTyalbHbI
Y JIOCTOBEPHEIL.

PaspaGoranHas nporpamma y4e6Ho# aucuunmmisel [171.01 Matematuka MosKeT GbITh peKOMEHIOBaHa
AUTS KCTIOJTb30BAHMS B y4eGHOM MpoLiecce MpH MOAroToBKe Mo crietpansHocty 21.02.08 TIpuxiamHas reonesust.

i
Loyenm xagheOpvl  coOyuanvbHbIX, 2YMAHUMAPHBIX U
ecmecmeenHo - Hayunvlx oucyuniun @I'EOY BO m ) B.I".Menosu
CK® «PI'VIIy, k.n.n., Ooyenm //z@
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