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1. ITACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI

1.1.06aacTh NpUMeHeHHsI POrPaMMBbI

Pabouast mporpamMma y4eOHOM TUCIUTIINHBI «MareMaTrka: ajaredpa ¥ Havaja
MaTEMaTHYECKOTO aHajah3a, TEeOMETpHs» pa3paboTaHa Ha OCHOBE IPUMEPHOM
nporpaMmbl 00111e00pa3oBaTeIbHON YU4eOHOM AUCIUTIIMHBI «MaTeMaTuka: anredpa u
Hayajla MaTeMaTU4YecKOro aHaju3a, T[eOMETpus» [Uisi  NpOoQecCHOHATbHBIX
o0pa3oBaTeNbHBIX OpraHH3aLNN, PEKOMEHJOBAaHHON denepabHbIM
TOCYJapCTBEHHBIM aBTOHOMHBIM YUpexaeHneM «DenepaibHbIlii HHCTUTYT Pa3BUTHS
obpazoBanusi» (PI'AY «DHPO») B KadecTBE NPUMEPHOW MPOTPAMMBI IS
peann3anuyu OCHOBHOW mpodeccruoHaabHOl oOpas3oBarenbHoi mporpammbl CIIO Ha
0a3ze OCHOBHOTO 0O0mIeT0 O00pa3oBaHUS C TIOJYYCHHEM CpPEIHEro 00Iero
obpazoBanus. IIporokon Ne 3 or 21 wumroma 2015 r. PeructpanmoHHbIi HOMED
peuensuu 3770t 23utons 2015r. ®I'AY «DUPO»

1.2.MecTo y4eOHOI TUCHUIJIMHBI B CTPYKTYpe NPOrpaMMBbl MOATOTOBKY CNEeNNATUCTOB
Cpe/lHero 3BeHa:

VYyebnas auciuruimHa «Maremaruka: anreOpa M Havajga MaTEMaTHYECKOTO
aHanM3a, TEOMETpUS» H3y4daeTcs B LMKJIE 00I11e00pa3oBaTebHbIX AUCIUIUIMH,
dbopmupyemMbIX U3 00s13aTenbHBIX TpenMeTHbIX oOsacteir ®I'OC cpemnero odmiero
oOpazoBanus, A crnenuanbHoctu 43.02.10Typusm. U3yuenune quctumnunst [171.01
Maremartuka: anreOpa U Hadaja MaTeMaTHYECKOTO aHaJIN3a, TEOMETPUS HEOOXO0IUMO
U1t ocBoeHus nocienyromei aucruminasl EH.03 Maremaruka.

1.3.1leau 1 3a1a4u y4eOHOI TUCHMIIMHBI — TPeOOBAHUS K Pe3yJ1bTaTaM OCBOEHHUS
AUCHMILIUHBI

Heap qucuumiauHbl: GopMHUpOBaHKE MPEACTABICHUI O MAaTeMaTHKE KaK YHHBEPCATbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUH U TIPOLIECCOB, 00 UIEAX U METOJIaX MAaTEMAaTHKH.

3agaun TUCHHUNJIHHBIL

— OBJaJICHUEC MaTeMaTHYCCKUMH 3HAHUSMH W yYMCHUSIMH, HEOOXOJUMBIMH B
MOBCEIHEBHOM JKU3HH, JJII U3YYEHHUS CMEXKHBIX ©CTECTBEHHOHAYUYHBIX JUCIUIUIMH Ha 0a30BOM
YPOBHE W JMCIUILUIMH MPO(ECCHOHATFHOTO IHKJIIA; JUIS IOJyYeHUs] 00pa3oBaHUsi B 00JACTIX, HE
TpeOYIOMKX yrTyOJICHHON MaTeMaTH4eCKOU MOATOTOBKH;

— pasBuTHE JIOTHYECKOTO MBIIILICHUS, POCTPAHCTBEHHOTO BOOOpakeHus,
QITOPUTMUYECKON KYJIBTYpBI, KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOAUMOM sl OymyIinen
npo(hecCUOHATBEHOU e TEILHOCTH;

— BOCIHUTAaHHE CPEACTBAMH MAaTEMATHKH KYJIbTYpPbhl JIMYHOCTH, TIOHUMAHUS 3HAYMMOCTH
MaTeMaTHKU UIsI HAyYHO-TEXHHYECKOTO TpOorpecca, OTHOIIECHUS K MaTeMaTHKe, KaKk K YacTh
00I1eYeI0BeueCKOl KyIbTyphl 4epe3 3HAKOMCTBO C UCTOPHEH MaTeMaTHKU;

— pacuiMpeHHe W CHUCTeMaTH3alus OOUIMX CBEACHHU O (QYHKIHUAX, H3YyYCHHE HOBBIX
KJIACCOB 3JIEMEHTAPHBIX (YHKIIUH;

—  paciIMpeHHe W COBEPIICHCTBOBAHME MAaTEMATHUECKOT0 anmnapara, ChOpMHUPOBAHHOTO B
OCHOBHOMH IIIKOJIE;



— O3HaKOMJICHME C OJJeMeHTaMu JU(QPEpeHINaTbHOI0 HCUYHUCICHUS KaK ammapaTom
uccienoBanus PYHKINM, peleHus MPUKIAIHbIX 3a/1a4;

— HU3yYeHHE CBOWCTB MPOCTPAHCTBEHHBIX Tel, (HOPMUPOBAHHE YMEHHS NMPUMEHSTH 3TH
CBOMCTBA IS pEILlICHUS MPAKTUYECKUX 3a/1a4;

—  pacmmpeHue U yriyOJeHue npeAcTaBIeHUuN 0 MaTeMaTHKE KaK 3JIEMEHTE YeJIOBEUeCKON
KYJbTYpbI, O IPUMEHEHUH €€ B ITPAKTHKE,;

— COBEpILEHCTBOBAaHUE WHTEIJIEKTYAIbHBIX M PEYEBBIX YMEHHUM TMyTEM pa3BUTHUS
JIOTMYECKOTO MBIIIICHHsI, 000TallleHHe MaTeMAaTHYEeCKOTO SI3bIKA.

1.4T1epeveHb NJIAHUPYEMBIX Pe3yJabTATOB 00yUeHHsI N0 JUCIHUIINHE (TepeYyeHb
(hopMHUpPyeMBbIX KOMIETEHIIHIA)

OcBoeHue cojepkaHusi ydeOHOM NUCIUIUIMHBI «MaTtemaTtuka: anrebpa u
Havajla MaTeMaTHYeCKOro aHalii3a, TIeOMETpHUs» o0ecnednBaeT JOCTHKEHUE
OOyYaIOIIMMUCS CICTYIOMNX pe3yibmamaos.

JAUYHOCMHDIX.

— chOpPMHPOBAHHOCTh TPEICTABICHUH O MAaTEMaTHKE KaK YHUBEPCAJIHLHOM
SI3BIKE

— HAyKH, CPEJICTBE MOJICIIMPOBAHHUS SIBJICHUH H MPOIIECCOB, UICIX H METOIAX
MaTEMATHKH,

— T[IOHUMaHWE 3HAYUMOCTH MATEMaTUKA JUII  HAyYHO-TEXHHYECKOTO
nporpecca, CPOPMHUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE Kak K 4YacTH
00IIeYeI0BeUeCKON KYJIbTYPhI Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMAaTHKH,
9BOJIIOLIMEN MaTEMATUUECKUX UIIEH,

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpasKeHUH,
AITOPUTMHUYECKON KYJIBTYPhl, KpUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOIMMOM
Ut Oyymieit mpodeCcCHOHANBHON JESITEIbHOCTH, JIJISl IPOJAODKCHHST 00pa30BaHUs U
caM000pa30BaHus;

— OBJIaJICHWE MAaTEeMaTHYCCKUMHU 3HAHUSIMH M YMCHUSMH, HCOOXOIUMBIMHU B
MTOBCEHEBHOM KU3HHU, JII1 OCBOCHHUS CMEKHBIX €CTECTBCHHO-HAYYHBIX JUCIUILUIHH H
JTUCITUTLINH MPOQPECCHOHANIBHOTO ITUKIIA, JIJIS TMOJydYeHHUs o0pa3oBaHMs B 00JIACTSX,
He TpeOyIomuX yriy0JeHHOW MaTeMaTHIECKOH 0T OTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OO0Opa3oBaHWIO, B TOM  YHUCIE
caM000pa30BaHMUIO, HAa TPOTSHKEHWH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHUE K
HEMPEPHIBHOMY O0pPa30BaHUI0 KaK YCIOBUIO YCHENIHOW MPO(PECCHOHATBHON W
00IIIECTBEHHON AEATENLHOCTH,

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBLHOH TBOPYECKOH W
OTBETCTBEHHOH JIESTEIHLHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeN0BATETLCKON, TPOCKTHOM
U JIPYTUX BHJIAX JIEATCILHOCTH;



— OTHONIIEHHWE K TPO(PECCHOHATLHON MAESITEIBPHOCTH KaK BO3MOXHOCTH
y4acTHs B pEIICHUH JINYHBIX, OOIIECTBEHHBIX, rOCyapCTBCHHBIX,
00IIIeHAITMOHATIBHBIX MPOOJIEM;

Memanpedmemubtx:

— yYMEHHE CaMOCTOSITEIBHO OMpPENeSATh IENH ACSITEIbHOCTH M COCTaBISTh
IJIaHBl  JACATENBHOCTH; CAMOCTOSITEIbHO  OCYIIECTBIISIT, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JACATEIBHOCTD;, WCIOJB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTIKECHUSI TIOCTABIICHHBIX IEJIel U pealn3alliy MJIaHOB JACSITEIBbHOCTH; BHIOUPATH
YCTEIIHBIC CTPATETUN B PA3IMYHBIX CUTYAIHIX;

— YMEHHE TPOAYKTUBHO OOMATHCA W B3aUMOJCHCTBOBATHL B IMpPOIIECCE
COBMECTHOH JESATEIIbHOCTH, YYUTHIBATh MO3UIUHU APYTUX YUACTHUKOB JESATEIBHOCTH,
s pekTUBHO paspeniaTh KOHPIUKTHI;

— BIJIaJIcHUE HaBBIKAMH TO3HABATEIBHOHN, Y4eOHO-MCCIIEOBATEIBCKON U
MPOCKTHOW JCATENHHOCTH, HABBIKAMU pa3pelIeHuss NPoOIeM; CIIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSITETLHOMY TOWCKY METOJOB PEIICHHUS] MPAaKTHYECKUX 3aj1ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS,

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOATENHHON WH(HOPMAIMOHHO-
MO3HABATEJILHON AESITeTbHOCTH, BKIIIOUAs YMEHHE OPHUEHTHPOBATHCS B Pa3TUYHBIX
UCTOYHUKAX HWHPOpPMAIUM, KPUTUYECKH OICHWBATh M  HMHTEPIPETUPOBATH
UHGOPMAIINIO, TIOTYYaEMYIO U3 Pa3INYHBIX HCTOYHHUKOB;

— BIJIQJICHUE S3BIKOBBIMU CPEACTBAMH. YMEHHE $ICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHUS, UCIIOIh30BATh aJICKBATHBIC S3BIKOBBIC CPEICTRA,

— BJAQJICHHEC HAaBBIKAMH TIO3HABATEIHLHON pe(IeKCMU KaK OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUA W MBICIUTEIBHBIX TPOIECCOB, WX PE3yJIbTATOB W
OCHOBaHWH, TPaHUI] CBOETO 3HAHWS W HE3HAHWS, HOBBIX TO3HABATENBHBIX 337a4 U
CPEJICTB JJIS UX JTOCTHKEHUS,

— TIeNeYCTPEMJICHHOCTh B TIONCKaX W TOPUHATHU  PEIICHUH,
CO00pa3UTENHbHOCTh M MHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUM,
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,

npeomMemHuuix:

— chOpMHPOBAHHOCTh TPEICTABICHUH O MaTeMaTHKe KAaK YacTH MUPOBOU
KyJIbTYPhl I MECT€ MATEMATHUKN B COBPEMEHHOW IMUBUIIM3AIUU, CITOCO0AX OIMMCAHUS
SIBJIEHUW PEAJTLHOI0 MUPA HA MATEMATUUYECKOM SI3BIKE;

— chOpPMHPOBAHHOCTh TPEACTABICHUN O MATEeMAaTHYECKUX TOHITHSIX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJEIAX, IMO3BOJSIOIINX OIKCHIBATH M HM3Yy4aTh
pa3Hble TMPOLECChl W SIBICHHS; IMOHUMAaHUE BO3MOXKHOCTH AKCHOMATHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUH,

— BJIQJICHUE METOJAMHM JI0KA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHATH, TPOBOAUTH JT0KA3aTEIbHBIE PACCYKAECHHUS B XOJE PELICHUS 3a/aY;
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— BIJIQJICHHE CTAaHJAPTHBIMM IpUEMAMH PELICHUs PALUOHAIBHBIX W
UpPPALMOHAJIbHBIX, IT0KA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPABEHCTB, UX CUCTEM;

— HCIIOJb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM YHCIIE IS
MOMCKA ITyTH PELIEHUS U WUTIOCTPALUU PEIICHHS] YPABHEHUU U HEPABEHCTB;

— cQOpMHUPOBAHHOCTb  MPEACTABICHUH 00  OCHOBHBIX  MOHSITHSX
MaTeMaTHYECKOTO0 aHajau3a U HUX CBOMCTBAX, BIIAJICHHE YMEHUEM XapaKTEPU30BATh
noBesieHre (PyHKLIUH, UCIIOJIb30BaHUE NIOJYUEHHBIX 3HAaHUH I ONUCAHUS U aHaJIn3a
peanbHBIX 3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMM IIOHATHSMH O IUIOCKUX M HPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

— cOpMHUPOBAHHOCTh YMEHHMsI pacloO3HaBaThb I€OMETpUYEcKHe (Uryphl Ha
4epTekax, MOJAEISIX U B PEalbHOM MHUPE;

— IPUMEHEHHUE U3YYEHHBIX CBOMCTB reoMeTpuueckux ¢uryp u dopmyn aias
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

— c(OpMHUPOBAHHOCTD MPEACTABIECHUHN O MPOLECCAX U SBJICHUAX, UMEIOIIHNX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAILHOM MHUDPE,
OCHOBHBIX IOHSATHSAX 3JIEMEHTAPHON TEOPUH BEPOSTHOCTEH;

— yMEHUH HaXOJWUThb U OLIEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
IIPOCTENIINX TNPAKTUYECKUX CHUTYalMSIX WU OCHOBHBIE XAPAKTEPUCTHUKU CIyYalHBIX
BEJINYMH,;

— BJAQJICHUE HABBIKAMM MCIIOJIb30BAHUS IOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM
IIPU pELIECHUY 3a]1a4.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1.00bem yueOHOH TUCHMILIUHBI M BUbI Y4eOHO# padoThI

Bup yueoHoii paboTsl

Koauuecmeo uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 354
Oo0s13aTesqibHast ayIMTOPHasA y4yeOHasi Harpyska 236
(Bcero)
B TOM YHCIIC:
3aHATHSA JIEKIIMOHHOI'O THIIA 112
MIPAKTUYECKUE 3aHATHS 124
CamocTrosiTeibHasA padora odyuamuerocs 106
(Bcero)
B TOM YHCJIE!
BreaynuropHas caMocTosiTeNIbHas padoTa 106
Koucynpranmu 12

IIpomesrcymounas ammecmauyus 8 gpopue:

1 cemectp — aud.3auer
2 ceMecTp — dK3aMeH

. Bcero CemecTpbl
Bun yuebHo# paboThI HACOR 1 5

YueOHasi Harpy3ka (Bcero) 354 96 258
AyauTopHble 3aHsATHS (BCEro) 236 64 172
B Tom uncne:
3aHATHUS JIEKIIMOHHOI'O TUIIA 112 32 80
MPAKTHYCCKUE 3aHATHS (TPAKTUKYMBbI) 124 32 92
n1a00paTOpHBIC 3aHATHUS -
CamocTosiTeJibHasi padora (Bcero) 106 26 80
B TOM YHCJIEC:
Kypcosas paboma - - -
Pechepam 20 8 12
Camocmosmenvuas 6HeayoumopHas paboma 6 8uoe
OOMAUWIHUX NPAKMUYECKUX 3A0aHULl, UHOUBUOYATbHBIX

y 90 18 68
3a0anuil, CamMOCMOAMENbHO20 NO0O0paA U  U3YUEHUs.
OONOTHUMENLHO20 MEOPEeMU1ecKk020 Mamepuaid
KoHcynpranuu 12 8 6
[TpomexxyTounast arrectanus (3x3amen/3ader/ nud.3ader) qug.3ader | SK3aMEH
OO6m1as TpyJI0EeMKOCTh 354 96 258




2.2 CTpyKTYypa AUCHUIIHHBI.

KoJsinuecTBO ayINTOPHBIX 4aCOB Camocrost-
TeJbHasi paboTa
" Teoperu- odyuaruerocs
avMEHOBAHUE Pa3JIeoB IMpakrTuuec- (uac.)
Bcero JecKoe
KHe 3aHATHS (B T.u.
o0yueHue
KOHCYJITAINH)
2 3 4 5 6
Brenenue 2 2 - -
Anrebpa 56 14 22 20
YpaBHeHHS U HEPABEHCTBA 32 12 16 4
OCHOBBI TPUTOHOMETPHUHU 42 16 16 10
®DYHKINH, UX CBOWCTBA U rpaduKu 28 8 10 10
Hauana matemaTtuueckoro anaausa 42 16 16 10
KomOunaropuka, craTHCTHKAa H = TEOpHS 44 12 12 20
BEPOSATHOCTEU
I'eomeTpus 96 32 32 32
Koucynbranuu 12
Bcero no mucnuruimae 354 112 124 118
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2.3. TemaTuyeckuii NJIAH U coJep:KaHue YUeOHOM TMCUMTILTHHBI

HamMenoBanue pasiesion u Tem Coaepsxanue yueO0HOro MaTepHuaJia, JabopaTopHble padoThbl M MPAKTHYECKHE 3AHATHSA, O0bem | YpoBeHb
caMocCTosITeJIbHasi padoTa 00y4yaloluxcs 4YacoB | OCBOEHHs
1 2 3 4
BBenenue Copaeprxanue yuedOHOro MaTepHuajia
Maremartuka B HayKe, TeXHUKE, IKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTHUSIX U TPAKTUIECCKON 2
nesatenbHOCTH. e 1 3a1aun u3ydeHnsl MaTeMaTHKH Tipu ocBoeHuH npodeccuii CI10 u
criermanbHocteit CI1O
Paznen 1. Anredpa 56
Tema 1.1 Pa3Butue noHsTHS O Copepxanne yueOHOro MaTepHaja 2 1
quciie Ilesble 1 panmoHagbHbIE YKcia. JlelcTBUTEIbHbIE YUCIa.
Conep:xanue ydeOHOro MaTepuasia 2 1
[TpuOnrkeHHBIC BEIYUCIICHUS.
IIpakTHYecKkue 3aHATHSA:
ApudmeTryeckue JSHCTBHS HaJl YUCIIAMH, HAXOXKJICHHE PUOIIKEHHBIX 3HAUCHUN BETUYUH U 2 2
MOTPENTHOCTEH BBIYMCICHUH (a0COIIOTHOM M OTHOCHTEITLHOI), CPAaBHEHHUE YHCIIOBBIX BBIPAKCHUI
IIpakTH4eckue 3aHATHSA:
ApudmeTrdyeckue JEHCTBHS HaJl YUCIIAMH, HAXOXKJICHHE PUOIIKEHHBIX 3HAUCHUH BETUYUH U 2 2
MOTPELTHOCTEH BBIYMCICHUH (a0COIIOTHOM M OTHOCHTEITLHOI), CPaBHEHUE YHCIIOBBIX BBIPAKCHUI
Conep:xanue y4eOHOro MaTepuasia 5 1
KommiekcHble unca.
Tema 1.2. KopHu, cTenenu u Copepxanne yueOHOr0 MaTepHajia
JorapuMel Kopnu u crenenn. KopHu HaTypabHON CTENEHU U3 YHCIIA U UX CBOMCTBA. 2 1
IIpakTHYecKkue 3aHATHSA:
Brluncnenne W cpaBHeHHME KOpHeW. BrwimoiHeHwme pacdeToB ¢ paaukaiamu. Perienue 2 2
WppaIrMOHAIbHBIX YPAaBHEHHH.
Conep:xanue ydyeOHOro MaTepuasia
CreneHu ¢ palUOHAIBHBIMU IIOKa3aTesIMM, HMX CBoiicTBa. CTENeHW C JeHCTBUTEIBHBIMU 2 1

roka3aresisiMu. CBOMCTBA CTCIICHH C JICUCTBUTEILHBIM TTOKA3aTEIIEM
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IIpakTH4eckue 3aHATHSA:
CpaBuenne cremneneit. [IpeoOpa3oBanue BEIpaKCHHH, COACPKAIINX CTECTICHU

IIpakTHYecKkue 3aHATHA:
Pemenne nokazaTenpHBIX YpaBHEHUH. Pelienue nmpukimagHbIx 3a1a4

Conep:xanue yueOHOro MaTepuaJia

Jlorapudm. Jlorapudm uucina. OCHOBHOE j0rapuhMUIECCKOE TOXKICCTBO. JlecaTuuHbIe U
HaTypasibHbIe Jorapudm. [Ipasuia aeiicteuii ¢ morapupmamu. [lepexos kK HOBOMY OCHOBAHUIO

IIpakTH4eckue 3aHATHSA:
HaxoxaeHue 3HaueHui jorapudma 1o mporu3BoJIbHOMY OCHOBaHHIO. [Iepexo/1 0T 0JTHOT0 OCHOBaHUS

K IPYTOMY.

IIpakTH4eckue 3aHATHSA:
Brruucnenue u cpaBHeHHe jorapudma

IIpakTHYecKkue 3aHATHSA:
JlorapudMupoBaHue U MOTCHITUPOBAHUE BHIPAKCHUM.
Pemenwne norapudMudeckux ypaBHEHUN

IIpakTH4eckue 3aHATHSA:
Pemenne norapudmMudeckux ypaBHECHUI

Conep:xanue yueOHOro MaTepuasia

[IpeoOpaszoBanue anredpanyueckux BeipaxeHui. [IpeoOpazoBanne panoHaIbHBIX, HPPALIMOHATIBHBIX
CTENECHHBIX, T0KA3aTEIbHBIX U JOrapu(MHICCKUX BBIPAKCHUN

HpaKTl/I‘leCKI/le 3aHATHUA:
HpI/I6III/DKCHHBIC BBIYMCJICHUSA U PCHICHUS MPUKIIAIHBIX 3a1a4

KonTpoasnas pa6ora Ne 1: «<KopHu, creneHu u jorapupmbi»

CamocrosTeabHast padora:

BBITIOJTHEHNE JOMAITHUX 3a/IaHui 1Mo paznerny 1

IIpumepHasi TeMaTHKa BHEAYAUTOPHON CaMOCTOSITeJIbHONH PaboThI
Hanmcanue pedepatos:

HenpepsiBHBIC 1p0odH

IIpuMeHeHuHE CJI0KHBIX MPOLIEHTOB B pacueTax

20

Paznen 2. YpaBHeHus u
HepaBeHCTBA

50

Tema 2.1 YpaBHEHHS U CHCTEMBI
ypaBHEHUI

Conep:xanue ydyeOHOro MaTepuasia
YpaBHEHUS U CHCTEMBI ypaBHEHU. ParimoHanpHbIe, HppaIlMOHAIBHEIC, TOKA3aTEILHbIC U
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TPUTOHOMCTPUYCCKUC YPABHCHUS 1 CUCTCMBI.

Conep:xanue ydeOHOro MaTepuasia
VYpaBHEHHS U CUCTEMBI ypaBHEHU. ParimoHaibHbIe, UppalOHANILHBIE, TTOKA3aTeNIbHbIC 1
TPUTOHOMETPUYECCKUE YPABHEHUS M CUCTEMBI.

Conep:xanue ydueOHOr0 MaTepuasa
OCHOBHbIC ITPUEMbI UX PEIICHUS (Pa3IoKeHNE HA MHOKUTEIH, BBEJICHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, TpaQUUECKHii METOT)

Conep:xanue ydyeOHOr0 MaTepuaJia
OCHOBHBIC TPUEMBI UX peleHus (Pa3ioKeHHe Ha MHOYKUTEIH, BBEICHHE HOBBIX HCU3BECTHBIX,
MOJICTAHOBKA, Tpaduueckuii MeTo). PABHOCHILHOCTD yPaBHEHU, HEPABCHCTB, CHCTEM

IIpakTHYecKkue 3aHATHSA:
Kopnu ypaBHenuii. PaBHOCHIBHOCTE ypaBHeHHH. [IpeoOpazoBaHne ypaBHCHHIA

IIpakTH4eckue 3aHATHSA:
OcHOBHBIE NIPUEMBI PEICHUs] YpaBHEHUH

IIpakTHYecKkue 3aHATHSA:
Pemenue cucrem ypaBHeHUI

IIpakTH4eckue 3aHATHSA:
Pemenue cucrem ypaBHeHUI

Tema 2.2 HepaBencrpa

Conep:xanue yueOHOro MaTepuasia

PaumonanbHbie, HppaliioOHaNIbHbIC, TOKA3aTEIbHBIC U TPUTOHOMETPUYECKUE HEPABCHCTBRA.
OCHOBHBIE NTPUEMBI UX PEHICHUS

Conep:xanue y4eOHOro MaTepuasia

PaLII/IOHa.J'IBHBIe, HUppAllMOHAJIBHBIC, TIOKAa3aTCJIbHBIC W  TPUTOHOMCTPUUYCCKUC  HCPABCHCTBA.

OcCHOBHBIE TTPHEMBI UX PEIICHUS

IIpakTH4eckue 3aHATHSA:
Hcnonb3oBanue CBONCTB M rpa)uKoB (YHKIIHHA I PELICHHs YPaBHEHUN 1 HEPABEHCTB

IIpakTH4eckue 3aHATHSA:
Vcnonb3oBanue CBOMCTB U rpadukoB QpyHKIMIA AJIs1 pellieHHs] YPaBHEHHI U HEPABEHCTB

Kontpoannasi pabora Ne 2. «<YpaBHeHUsI M HEPABEHCTBA»

CamocTrosTeabHasi padoTa
BBITIOJTHEHHE IOMAITHUX 33/IaHHH 110 pa3aery 2
I[IpumepHasi TeMaTHKa BHEAYANTOPHON CaMOCTOSITeJILHON padoThI
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Hammucanwue pedepatos:
HccnenoBanue ypaBHEHU U HEPABEHCTB C MapaMeTPOM

HpaKanecmle 3aHATHUSA:

[IpuMeHeHne MaTeMaTHUECKUX METOJIOB ISl PEIICHHsI COJAePKaTeNIbHBIX 3a7a4 U3 Pa3InIHbIX 2
o0xacreil Hayku ¥ IpakTUKU. HTEepnpeTanus pe3yabTaTa, y4eT PealbHbIX OTpaHUuCHHUH
Pa3nen 3. OcHOBBI 42
TPUTOHOMETPUH
Tema 3.1.OcHOBHBIC TIOHSTHUS Copepxanne yueOHOr0 MaTepHaJia 5
Panguannas mepa yria. BpamarensHoe asuxenue. CHHYC, KOCHMHYC, TAHI'€HC M KOTaHI'€HC yucia
IIpakTHyeckne 3aHATH:
PagnanHbIil METO M3MEPEHHsI YIIIOB BPAICHUSI U CBSI3b C TPalyCHON Mepoi 2
Tema 3.2 OcHOBHBIC Conep:xanue ydyeOHOro MaTepuasia >
TPUTOHOMETPHUICCKHE TOXKICCTBA CDOpMyHBI TIPUBEJICHUS
Conep:xanue yueOHOro MaTepuaJia
®Dopmyiibl cioxeHusi. Dopmyibl yaBoeHust. DopMyiibl MOJIOBUHHOIO yIiia 2
IIpakTHyeckune 3aHATH:
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA, OPMYJIIBI CIOKEHHS, yaBoeHHs, [IpeoOpazoBanus >
CYMMBI TPUTOHOMETPHYECKUX (DYHKIMH B TPOU3BEACHHUE, IPEOOpa30BAHNE TPOU3BEACHUS
TPUTOHOMETPUUCCKHUX (QYHKIMH B CYyMMY
IIpakTHyeckune 3aHATH:
OCHOBHBIE TPUTOHOMETPHUUECKUE TOKIECTBA, (POPMYJIIBI CIOKEHHS, YABoeHHs, [IpeoOpazoBanus >
CYMMBI TPUT'OHOMETPUYECKUX (DYHKLMH B IIPOU3BEICHHE, IPEOOpa30BAHUE IPOU3BEICHUS
TPUTOHOMETPUUCCKHUX (QYHKIHMH B CYyMMY
Tema 3.Z IIpeoOpazoBanust Copepxanne yueOHOro MaTepHajia 5
MPOCTEHIINX [IpeoOpa3oBaHye CyMMBI TPUTOHOMETPUYECKUX (DYHKIMH B TPOU3BEACHUE U MPOU3BEACHUE B CYMMY
TPUTOHOMETPHYECKHX BBIDAKEHUH | CogepskaHue yueGHOro MaTepHaa 2
BrlpakeHue TpUroHOMETpHUYECKUX (PYHKIHMI Yepe3 TaHreHC MOJOBUHHOTO apryMeHTa
IIpakTH4eckue 3aHATHSA:
OCHOBHBIE TPUIOHOMETPUUECKUE TOXKIECTBA, (POPMYJIBI CIIOKEHUS, yaBoeHUs, [IpeoOpazoBanus >
CYMMBI TPUT'OHOMETPUYECKUX (DYHKLHMH B IIPOU3BEICHHE, IPEOOpa30BAHUE IPOU3BEICHUS
TPUTOHOMETPUYECKUX (QYHKIHUHI B CyMMY
IIpakTH4eckue 3aHATHSA: 2

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJIBI CIIOKEHUS, yaBoeHus, [I[peoOpa3oBanus
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CYMMBI TPUTOHOMETPUYECKUX (DYHKIIHH B TPOU3BE/ICHIE, TPEOOpa30BaHKE MTPOU3BEICHIS
TPUTOHOMETPUYECKUX QYHKIUI B CYyMMY

Tema 3.4. TpuroHoMeTprUIECKHE

Coaep:xanue ydyeOHOro MaTepuasia

YPaBHCHHUA U HEPABCHCTBA OO6patHble TpUroHOMETpUYecKre PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC 2
IIpakTHyeckune 3aHATH: >
OOpaTHBIE TPUTOHOMETPUIECKUE (QYHKITHU: apKCUHYC, apKKOCHHYC, ApKTAHTEHC
Conep:xanue yueOHOro MaTepuaJia 5
IIpocreiiliiie TPUrOHOMETPUUECKHUE YPAaBHEHUS
Conep:xanue ydyeOHOro MaTepuasia 5
[IpocTeiilne TPUrOHOMETPUIECKHE HEPABEHCTBA
IIpakTH4eckue 3aHATHSA: 2
IIpocreiiiiiie TPUroHOMETPUYECKHUE YPABHEHUSI 1 HEPABEHCTBA
KoHnTposbsHas pagota Ne 3: «OcHOBbI TPHTOHOMETPHH» 2
CamocrosiTeqbHast padoTa: 10
BBINOJIHCHNE IOMALTHUX 33JaHui 1o pazzaeny 3
Paznen 4. ®ynknum, ux o8
cBOlicTBA M rpaduKH
Tema 4.1 ®ynkuuu. CoiicTBa Copepxanne yueOHOr0 MaTepHaJia
yHkumit. O6paTHbIC GyHKIIH Oynkuu. OO01acTb ONpeAeieHUS W MHOXKECTBO 3HAueHWH; Tpaduk QYHKIUH, T[OCTPOCHHE 2
rpadukoB (QYHKIHH, 3aJaHHBIX Pa3INYHBIMH CIIOCO0aMHU
IIpakTHyeckune 3aHATH:
[IpuMepsl 3aBUCUMOCTEN MEXTy NEPEMEHHBIMU B PEATIbHBIX TPOLIECCAX U3 CMEKHBIX JUCLUIIIHH. 2
Onpenenenne Gynkuuid. [loctpoeHne u ureHue rpadukoB QyHKITHIA
Conep:xanue ydyeOHOro MaTepuasia
CaoiicTBa QPyHKIMH. MOHOTOHHOCTb, YeTHOCTD, HEYETHOCTD, OTPAHUUCHHOCTD, IEPUOTUIHOCTD.
[IpomesxyTku Bo3pacTaHusl U yObIBaHUs, HAUOOJIbIIEE U HAMMEHbILIEE 3HAUECHUs], TOUKH SKCTpEeMyMa. 2
I'paduueckast unrepnperanys. Ilpumeps! GyHKIHMOHAIBHBIX 3aBUCUMOCTEN B peaIbHBIX IPOLIECCAX
U SBJICHUSX. ApudmMeTrdeckue onepanuy Hax QyHKuusamMu. CrnoxHas QyHKIHs (KOMITO3HIIS).
[TonsiTHe 0 HEMPEPHIBHOCTH (PYHKIMU
IIpakTHyeckune 3aHATH:
UccnenoBanne Qynkuun. CBONHCTBA TMHEHHOH, KBaApaTUYHOH, KyCOUHO-IMHEHHON M IpOOHO- 5

nuHeHHON QyHKuK. HerpeprsiBHbIe 1 nepuoanyeckue pyHkuuu. CBoiicTBa U rpaduku cHHyca,
KOCHHYCa, TAHI'€HCa U KOTaHIeHca
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Conep:xanue yueOHOro MaTepuaJia
Oo0pathbie ¢GyHkimu. O0JACTh ONpeneieHus W 007acTh HaueHUH oOpartHoM (yHKuuu. ['padux
oOpaTHON (PYHKIUH

IIpakTHYeckue 3aHATHSA:
OOpatHbie GyHKIMU U BX Tpadukd. OOpaTHbIC TPUTOHOMETPUIECKHE (DYHKIUH

Tema 4.2 CreneHHsle,
MoKa3arTeibHbIe,
JorapuMHUIECKAC U
TPUTOHOMETpPUYECKUE (DYHKIINH.
OOpaTHbIe TPUTOHOMETPHUCCKHE
hyHKIIIN

Conep:xanue ydueOHOro MaTepuasia

Omnpenenenne QyHkumid, ux cBoicTBa W rpaduku. IIpeodOpazoBanus rpaduxos. [lapamienbHbiid
[IEPEHOC, CHUMMETPUS OTHOCHUTEJIBHO OCeH KOOpPOMHAT W CHUMMETPHs OTHOCUTEIbHO Hadaia
KOOpJAMHAT, CUMMETPHUSI OTHOCHUTEIBHO INPSIMOI Y = X, pacTsDKeHME U C)KaTHe BJOJIb Ocel
KOOpJMHAT

IIpakTHYeckue 3aHATHSA:
[IpeobpazoBanue rpaduka QyHKITHH.

KonTtpoannas padora Ne 4. «DyHKIUM, UX CBOHCTBAa U rpauKm»

CamocrosiTeqbHast padoTa

BBITIOJTHEHNE OMAIITHUX 3a/IaHUi 110 pazaeny 4

IIpumepHasi TeMaTHKAa BHeAYAUTOPHON CaMOCTOATEHHONH PadoThI
Hammucanwue pedepatos:

CroskeHre TapMOHUYECKHUX KOJIeOaHnui

I'paduaeckoe pernrenne ypaBHCHUH 1 HEPAaBEHCTB

10

Paszgen 5. Hauaua
MaTeMaTH4YeCKOro aHAJIn3a

42

Tema 5.1 TlocienoBaTenbHOCTH.

Conep:xanue ydyeOHOro MaTepuasia

ITocnenoBarensHocTH. CIIOCOOBI 3aJaHKs U CBOMCTBA YMCJIOBBIX ITOCEA0BAaTEILHOCTEN. [lonsmue o
npedene  nociedosameivHocmu.  Cyuecmeoganue  npeoeia  MOHOMOHHOU — 02PAHUYEHHOU
nocne0o8amenbHoCmu

Conep:xanue y4eOHOro MaTepuasia
CyMMHpOBaHHE TTOCIIEI0BATEIHHOCTEH. beckoHeUHO yOBIBaIOIIasi TeOMETPHUESCKasi TPOTPECCHUs U ee
cymma.

IIpakTHYecKkue 3aHATHS:
YucaoBas OCIEN0BATEIBHOCTE, CIIOCOOB! €€ 3aJaHNs, BEIYUCIIEHNUS YIEHOB [IOCIEI0BATEILHOCTH.
[Ipenen nocnenoBaTeILHOCTH

HpaKanecmle 3aHATHUA:

16




Hpeﬂen IOoCJICA0BAaTCIIbHOCTH. beckoneuno y6I>IBaIOI]_[a$I TCOMCTPUUICCKAsA MPOrpeCCcust

Tema 5.2 [IpousBogHas

Conep:xanue yueOHOro MaTepuaJia

[IpousBoanas. [lousTre 0 MpPou3BOAHON (YHKIUH, €€ T'€OMETPUUYCCKHUH M (DU3MUCCKUH CMBICI.
VYpaBHeHHe KacatenbHOW K rpaduky (ynkiuu. [Ipons3BogHbIE CYMMBI, Pa3HOCTH, MPOU3BEICHHUS,
4acTHOTO. [IpOn3BOTHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUN

IIpakTH4eckue 3aHATHSA:
I[MpaBuna u Gopmynsl uddepeHpoBanus, Ta0INIA IPOU3BOAHBIX HIEMEHTAPHBIX (HYHKIUI

IIpakTHYecKkue 3aHATHS:
[IpousBoaHast: MEXaHUYECKUNA U TEOMETPUUCCKUIA CMBICI MPOU3BOJHON. YpaBHEHUE KAacaTEIbHON B

o0meM Bue

Conep:xanue ydyeOHOro MaTepuasia
[TpumeHeHue epBoii MPOU3BOAHON K UCCIEAOBAHUIO (DYHKIMI U TIOCTPOCHHIO TPapHKOB.

Conep:xanue ydueOHOro MaTepuasia
[MpousBogHBIC 0OpaTHOW (PYHKIMH U KOMIO3HITUK (DYHKIIUH

IIpakTH4eckue 3aHATHSA:
HccenenoBanne GyHKIMH C TOMOIIBIO TPOM3BOAHON. HaxoxeHne HanOobIIero, HAMMEHBIIETO
3HAYEHUs! U SKCTPEeMaJIbHBIX 3HaueHUH QpyHKIMU

Conep:xanue yueOHOro MaTepuaJia

[Ipumeps! UCmoNb30BaHUS TPOU3BOTHON 711 HAXOXKACHUS HAUTYUYIIETO PEIICHUS B TPUKIATHBIX
3amadax. Bropas mpousBoIHas, €€ TEOMETPHUCCKUH 1 (GU3UIECKUi CMBICT. HaxokIeHne CKopocTH
JUISL TIPOTIECCa, 3aJJaHHOTO (POPMYIION U rpaduKoM

Tema 5.3 IlepBooOpazHas u
MHTETPaT

Conep:xanue yueOHOro MaTepuaJia

[lepBooOpaznas u uaTErpai. llpruMeHneHne onpeaeNeHHOTO WHTETpaia IJs HAXO0XKICHUS IUIOUaan
KpuBOJUHEHHON Tpaneruu. ®opmyrna Herorona—IJleitOnuria

IIpakTH4eckue 3aHATHSA:
Wuterpan u nepBoodpasnas. Teopema Hetotona-Jleiionuua. [Ipumenenne naterpana K

BBIYHCJICHHUIO (DU3MUCCKUX BEJIMYMH M ILIOIIaAeH

IIpakTH4eckue 3aHATHSA:
Wnterpan u nepBoodpasnas. Teopema Hetotona-Jleiionuua. [Ipumenenne naterpana K

BBIYHCJICHHUIO (DU3MUCCKUX BEJMYMH M ILIOIIA1eH

Conep:xanue ydeOHOro MaTepuaJia
HpI/IMepH IMPUMCHCHUS UHTCIPAJId B (1)I/IBI/IK€ 1 reoOMCTpUun
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Kontpoasnas padora Ne 5: «Hayaia MaTeMaTH4eCKOro aHAJIH3a»

CamocTosiTeibHas padoTa
BBITIOJTHEHHE JOMAIIIHUX 3a/IaHul 110 pasueny 5

IIpumepHasi TeMaTHKa BHeAyAUTOPHON CaMOCTOSITeJILHON PaboThI 10
Hanmcanwue pedeparta:
[Mousitre quddepenimana u ero NPUITOKEHUSI
Pa3nen 6. KomonnaTopuka,
CTATUCTHKA U TEOPHsi 44
BEPOSITHOCTEH
Tema 6.1 DneMeHTHI Conep:xanue ydyeOHOro MaTepuasia
KOMONHATOPUKH OcHOBHBIE TOHATHS KOMOMHATOPHMKH. 3aJaud Ha MOJCYET YHCcia pPa3MEIleHHH, MepecTaHOBOK, 2
COYETaHUHU
IIpakTHYecKkue 3aHATHSA:
WcTopus pa3Butns KOMOMHATOPUKH, TEOPUX BEPOSATHOCTEH M CTATUCTUKH M WX POJb B Pa3TUYHBIX 2
cdepax deroBeUeCKON KU3HEeACATeNLHOCTH. [IpaBuia KOMOMHATOPUKI
Conep:xanue yueOHOro MaTepuasia
Pemenwne 3amaq Ha mepebop BapHaHTOB 2
IIpakTH4eckue 3aHATHSA: 2
Pemenne komOnHATOPHBIX 3a/1a4. Pa3meniennsi, coueTaHus U epecTaHOBKH
Conep:xanue ydyeOHOro MaTepuasia
. 2
Popmyna 6unoma Hetotona. CBoiicTBa OMHOMHHAIBHBIX K09 dunmeHToB. Tpeyroapauk [lackains
IIpakTH4eckue 3aHATHSA: 2
bunoma Hetorona. Tpeyronbuuk Ilackains. Ilpuknagasie 3agaumn
Tema 6.Z. DrieMEeHTHI TEOPUH Conep:xanue yueOHOro MaTepuasia
BEPOATHOCTEH CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHE M YMHOXEGHHE BEpOATHOCTEeU. [lowamue o 2
He3a8UCUMOCU cODbIMULL
IIpakTHYecKkue 3aHATHSA:
Knaccuueckoe onpeneneHue BEpOSITHOCTH, CBOWCTBA BEPOSITHOCTEH, TeOpeMa 0 CyMMe 2
BeposITHOCTEW. Brruncienue BeposiTHOCTEH
Conep:xanue yueOHOro MaTepuaJia
JuckpeTHas ciayvaiiHasi BEIMYMHA, 3aKOH €€ PacTIpEe/ICIICHUS. 2

UucioBbIe XapaKTePUCTUKU AUCKPETHON CITydaitHOW BeTWIUHBL. [I0OHATHE 0 3aKOHE OOJBITNX YUCEI
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Tema 6.Z. DiieMeHTHI
MaTeMaTHYECKON CTATUCTUKA

Conep:xanue yueOHOro MaTepuaJia

IpencTaBieHue JaHHBIX (TaOIHIBI, THarpaMMBI, rpaUKn), TeHepaIbHask COBOKYITHOCTh, BHIOOPKA,
cpeaHee apudmeTnyeckoe, Mmeauana. [ToHsTHEe 0 3a/jauaX MaTeMaTHUYECKOM CTaTUCTUKH. Perienne
3a/1a4y C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJOB

IIpakTH4eckue 3aHATHSA:
[Tpuknanssle 3anauu. [IpencraBieHne YNCIOBbIX JaHHBIX

Kontpoannas pa6ora Ne 6: «<KomMOnHATOpHKA, CTATHCTHKA W TeOPHsI BEPOATHOCTEI»

CamocTtosiTeqbHast paboTa

BBITIOJTHEHHE IOMANTHUX 33/1aHUH 110 pasaery 6

IIpumepHasi TeMaTHKa BHeayJUTOPHOI caMOCTOATeIbHON PadoThI
Hanmcanwue pedeparta:

Cxembl bepHyIIM MOBTOPHBIX MCIIBITAHUN

CpeHue 3HaUeHUsI U UX IPUMEHEHHE B CTaTUCTHKE

20

Pasznen 7.I'eomeTpusi

94

Tema 7.1 KoopauHaTbl 1 BEKTOPHI

Conep:xanue yueOHOro MaTepuaJia

[psimoyronibHast (nekapToBa) CHCTEMa KOOPIMHAT B MPOCTpaHCTBe. DOpMyia pacCTOSHUS MEKIY
JBYMs TOYKaMH. YpaBHEHUs c(pephl, TNIOCKOCTH U MPSIMON

IIpakTH4eckue 3aHATHSA:
JlekapToBa cHcTeMa KOOPIMHAT B MPOCTPAHCTBE. YPaBHEHHE OKPYKHOCTH, c(epbl, MIOCKOCTH.

Paccrosinue MEXOY TOYKaMH

Conep:xanue yueOHOro MaTepuaJia

Bexroprl. Moaynbs Bektopa. PaBenctBo BekTOpoB. CllOKEHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
grcio. PasnoykeHne BEKTOpa Mo HAIMPaBIECHUSAM. YTOJI MEXAY IBYMS BEKTOpaMHU

IIpakTHyeckune 3aHATH:
BexTopsl. [leficTBus ¢ BeKTOpaMu.

Coaep:xanue ydueOHOro MaTepuasia

HpOCKLII/IH BCKTOpa Ha OCb. KOOpZ[I/IHaTI:I BCKTOpA. CKaJ'IﬂpHOC MMPOU3BCACHUC BEKTOPOB.
Hcnons3oBanue KOOpAWHAT U BEKTOPOB IPU PCHICHUN MATCMATHYCCKUX W MPUKIAJAHBIX 3a1a4

IpakTnyeckune 3aHITHS:
JlekapToBa cucTeMa KOOP/IMHAT B IPOCTPAHCTRE.
JIeWcTBHSI ¢ BEKTOPAaMH, 33[[aHHBIMU KoopanHaTaMu. CKaIsIpHOE TIPOU3BE/ICHNUE BEKTOPOB

IIpakTH4eckue 3aHATHSA:
BekTopHoe ypaBHEeHHE NPSIMON U MIIOCKOCTH. Fcnosib30BaHre BEKTOPOB MPH J0KA3aTEIHCTBE
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TEOpEM CTEPEOMETPUH

Tema 7.2 IIpsiMble U IIIIOCKOCTH B
IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Bsanmuoe pacnonioykeHne AByX MPSAMBIX B IpocTpaHcTBe. [lapamienbHOCTh MPSIMOI U IIIOCKOCTH.
[TapamienpHOCTB NIOCKOCTEN

IIpakTHYeckne 3aHATHSA:
[Ipu3Haky B3aMMHOIO PACHOJIOXKEHUS HPSAMBIX. YTOJI MEXIy NpsMbIMU. B3anmHOe pacrnosnoxenue

MNpAMBIX U IUIOCKOCTEH

Conep:xanue yueOHOro MaTepuaJia
[TeprieHANKYASIPHOCTH MPSAMOM U TIOCKOCTH. [IeprieHIUKyIIsip U HAKJIOHHAs. YTOJI MEXy NMPSMON U
IJIOCKOCTBIO

IIpakTH4eckue 3aHATHSA:
IlepienauKyIsip U HAKJIOHHAA K IUIOCKOCTH. YTOJ MEXIy NpsIMON M IUIOCKOCTBHIO. TeopeMbl 0

B3aMMHOM PAacCIIOJIOKCHHUN HpHMOﬁ " IIJIOCKOCTH. TeopeMa 0 TpEX NCPHCHAUKYJIApAX

Conep:xanue yueOHOro MaTepuaJia
JByrpaHHbIil yroy. Yroa Mexay miIocKocTaMu. [lepneHauKyaspHOCTh ABYX MIIOCKOCTEMN

IIpakTH4eckue 3aHATHSA:
[TpusHaku 1 CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYISIPHBIX TJIOCKOCTEN

Conep:xanue ydyeOHOro MaTepuasia

I'eomerpuyeckne mpeoOpa3zoBaHusl MPOCTPAHCTBA: MAPAIICIBLHBINA TIEPEHOC, CHMMETPHSI
OTHOCHUTEIILHO TUIOCKOCTH

IIpakTH4eckue 3aHATHSA:
PaccrosiHue OT TOUKHU 10 IJIOCKOCTH, OT IPSIMOH J10 INIOCKOCTH, PACCTOSIHUE MEXKIY INIOCKOCTSIMH,

MCIKAY CKPCUIMBAOIITUMUCS PSIMBIMU, MCKAY IMPOU3BOJIbLHBIMHA (bHpraMI/I B IMMPOCTPAHCTBC

Conep:xanue yueOHOro MaTepuaJia
[TapammensHOe  TpoekTHpoBaHHWE. llmomans  OPTOTOHAIBHOW — Tpoekiuu.  3o0pakeHune
MIPOCTPAHCTBEHHBIX (PUTYP

IIpakTHYecKkue 3aHATHSA:
[TapannenbHOe MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema O TUIOLIAJM OPTOrOHAIBHOW MPOEKIIMU

MHOT'OYT'OJIbHUKA. Bzaumnoe PaCIioIOKCHUEC MPOCTPAHCTBCHHBIX (1)I/Il"yp

Tema 7.3 MHOrorpaHHUKH

Coaep:xanue ydyeOHOro MaTepuasia
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Bepmmmabl, peOpa, TpaHu MHOTOTpaHHHMKAa. Pa3BepTka. MHOTOTpaHHBIE YIJIbl. BEIMyKibie
MHOTOT'PaHHHUKH. Teopema Ditnepa

Conep:xanue y4eOHOro MaTepuasia
[pusma. [psimast 1 HakiaoHHAs npusMa. [IpaBunbhas npusma. [apannenenunesn. KyoO.

Conep:xanue yueOHOro MaTepuaJia
[Mupamupa. IlpaBunbHas mmpamuga. YcedeHHas mupamuma. Terpasap. Cummerpum B KyOe, B
napaJuieienuIese, B mpu3Me u mupamuze. CedeHus Kyoa, MPU3Mbl U TAPAMHU/IBI

IIpakTHYecKkue 3aHATHSA:
Pa3znuunbIe BHIBI MHOTOTPaHHUKOB. VX n300paskeHus.

IIpakTH4eckue 3aHATHSA:
Ceuenus 1 pa3BepTKH MHOTOIPaHHUKOB. Bunbl cuMMeTpuii B mpoctpancTse. CuMMeETpus Tel
BpALCHUs] 1 MHOIOI'PaHHUKOB

Conep:xanue yueOHOro MaTepuasia
[IpeacraBieHne O MPABUIBHBIX MHOTOTPAHHUKAX (TeTpasp, Ky0, OKTadAp, TOACKAdAP U UKOCAdIP).
[Tnomaau NoBepXHOCTH MHOTOTPAHHUKOB

IIpakTHYecKkue 3aHATHS:
[Tnomans moBEpXHOCTH

Tema 7.4.Tena 1 MOBEPXHOCTH
BpaIeHHs

Conep:xanue yueOHOro MaTepuaJia

Hunmuaap u kouyc. Y cedeHHbIH KoHyc. OCHOBaHME, BEICOTA, OOKOBAs TIOBEPXHOCTh, 00Opa3yromias,
pasBeptka. OceBble CEUCHUS U CCUCHHS, MAPAILICIbHBIC OCHOBAHHIO

IIpakTH4eckue 3aHATHSA:
CeueHust ¥ pa3BepPTKU MHOI'OTPAHHUKOB.

Conep:xanue ydeOHOro MaTepuasa
[ap u chepa, ux ceuenusi. KacarenpHas miockocTs K cdepe

IIpakTHYecKkue 3aHATHSA:
Ceuenns 1 pa3BepTKA MHOTOTPaHHUKOB.

Tema 7.5.M3mepenus B
reOMEeTPHUH

Copepxanne yueOHOr0 MaTepHaJia

Obvem u ero wusMmepenue. HMuterpanbHas ¢opmyna oObema. @Dopmynasl o0bema Kyoa,
HPSIMOYTOJIFHOTO TTapaiesenunesaa, pu3Mel, TuanHaApa. @opmyel 00beMa MUpaMHIBl U KOHYCA.
DopMyITbl IOLIAIM TOBEPXHOCTEH HMIIMHAPA U KOHYyCa

Conep:xanue ydeOHOro MaTepuaJia
dopmysiel 00bema 1apa u miomaau cdepsl. [Togodue Ten. OTHOLICHHUS TUIOINACH TOBEPXHOCTEH U
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00BEMOB I10100HBIX TET

HpaKanecmle 3aHATHUA:

Brruncienue miomaaei 1 o0bEMOB 2

KonTtpoannas padora Ne 7: «"eomeTpus» 2

CamocrosiTeqbHast padoTa

BBITIOJTHEHHE JOMAITHUX 3a/IaHuH 110 pasneny 7

IIpuMepHas TeMaTHKA BHEAYAUTOPHOI CAMOCTOATEILHOI PaGoThI

Hanmcanwue pedeparta: 32

BekTopHOe 331aH1e TIPSMBIX U ITIOCKOCTEH B MPOCTPAHCTBE

[IpaBUIBHBIC U TTOTYTIPABIIIBHBIC MHOTOTPAHHUKH

Konnueckne ceueHus M MX MPUMEHEHUE B TCXHHUKE

KouncyabTanumn 12
HUrtoro 354

JInist XapaKTepUCTUKU YPOBHS OCBOCHHS YyU€OHOT0 MaTepualia UCIONb3YIOTCS CIeAyIoIue 0003HaYeHHUS:

1. —03HaKOMHTENbHBIN (Y3HABAHHE paHEe U3YYCHHBIX 00BEKTOB, CBOICTB);

2. —penpoayKTHBHBIH (BBITIOJHEHHE JACATSIBHOCTH 10 00pa3ily, HHCTPYKIIMU HIIH 0] PYKOBOJICTBOM)
3. —MpoAYKTHBHBIN (MJTAHUPOBAHUE U CAMOCTOSATEIBHOE BBITOJHEHUE JCITEIbHOCTH, PEIICHHE MPOOISMHBIX 3a/1a4)
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2.4.Conep:xkanue pa3aesioB JUCHUILIMHBI

2.4.1.3auaTus JeKIUOHHOI0 THIIA

No
pas
el
a

Hanmenosanue
paszena

Coneprxanue paszena

dopma
TEKYILEro
KOHTPOJIS

1

2

3

4

Bsenenue

MaremaTtika B HayKe, TEXHUKE, 9KOHOMHKE,
UHQOPMAIIMOHHBIX ~ TEXHOJOTHUSX M MPAKTHYECKOM
ACATCIIbHOCTH. HG.HI/I " 3aa4i U3Yy4YCHHUSA MATCMATUKU IIPU
ocoenuu npodeccurt CI10 u cnennansHocreit CITO.

v

Anrebpa

Lenble n paunoHanbHble 4yuciia. Jl€HCTBUTEIBHBIE YHCIIA.
[TpubnmxenHble BerurcieHus. KommiekcHble uyncia.
Kopnu u crenenu. KopHu HaTypajibHOI CTENEHU U3 4YUCIIa
U ux cBoiicTBa. CTeNeHu ¢ pallMOHATBLHBIMU ITOKa3aTeNsIMHU,
ux cBoictBa. CTeneHu ¢ NeHCTBUTENIbHBIMU MTOKA3ATEISIMH.
CBoiicTBa CTENEHHU C JEHCTBUTEILHEIM IIOKA3ATEIIEM.
Jlorapudm. Jlorapugpm qucia. OcHoBHOE
norapudmuueckoe TOXJIECTBO. JlecsiTuuHbIe u
HaTypaidbHble  jorapudmbl. [IpaBwima  meWcTBUH  C
norapupmamu.  Ilepexom K  HOBOMY  OCHOBAaHHIO.
[IpeoOpazoBanue anredpanvecKux BBIPKCHUH.
[IpeobpaszoBanue paIMoHaIbHBIX, UPpaAIMOHATIBHBIX
CTEMEHHBIX,  IOKa3aTeNbHbIX U  JIOTapU(PMHUUYECKUX
BBIPKCHHH .

YpaBHeHus u
HEpaBEHCTBA

YpaBHEeHUsT M CHUCTEMBl YypaBHEHMH. PanuoHanbHBbIE,
UPPALMOHAIIBLHBIE, [T0KA3aTEIbHBIE U TPUTOHOMETPUYECKUE
YPaBHEHHUS U CHCTEMbl. PaBHOCWIIBHOCTb YpaBHEHMH,
HEPAaBEHCTB, cHcTeM. (OCHOBHBIE IIPUEMBI HX PEIICHUS

(paznoxenue Ha  MHOXKHUTEIIH, BBEICHHE  HOBBIX
HCM3BECTHBIX,  IOJCTAHOBKA, TrpadUUYECKHii  METOM).
HepaseHncraa. Panmonansueie, HppalMOHAJIbHBIE,

MoKa3aTelbHble M TPUTOHOMETPHUUYECKHE HEPaBEHCTBA.
OcHOBHBIE TIpUEMBbI UX pemnieHusi. Mcnoib30BaHME CBOMCTB
u rpadukoB (DYHKIUH TpU pEIHICHUH YpPaBHCHHH U
HepaBeHCTB. Meron wuHTEepBaIoB. M300pakenue Ha
KOOpJMHATHON IJIOCKOCTH MHOJKECTBA  PEILIECHUH
YpPaBHEHUH M HEPABEHCTB C JIBYMsl MEPEMEHHBIMU U HX
cucteM. IIpuMmeHeHne MaTeMaTHUYeCKUX METOAOB s
pElICHUs COACPKATENbHBIX 3a/1ad U3 Pa3INYHbIX 00JacTei
HAayKM W TpakTUKU. VIHTepmperanus pe3ynbrara, yder
peaTbHBbIX OTPAaHUYCHUH.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

OCHOBBI
TPUTOHOMETPHUU

Pannannas mepa yria. BpamarensHoe aBukenue. CHHYC,
KOCHMHYC, TAaHIM€HC M KoTaHreHc uyuciaa. Dopmynbl
npusegeHusa. Popmynsl cioxeHuss. PopMynbl yABOCHUS
Dopmyiisl [I0JIOBUHHOT'O yria. [IpeobpazoBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPKEHUH
[IpeoOpa3zoBanre CyMMbl TPUTOHOMETPUIECKUX (PYHKITUH B
IIPOM3BEICHNE U NPOU3BEJEHUS B CymMMy. BbIpakeHue
TPUTOHOMETPUUECKHUX byHKINK qyepes TaHI'€HC
IIOJIOBUHHOT'O apryMeHTa. Tpuronomerpuyeckue
ypaBHEHUSA u HEpPaBEHCTBA [Ipocretimue
TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocreiimue
TPUTOHOMETPUYECKHUE HEPaBEHCTBA. Ob6patHbIe
TPUTOHOMETpHUUYECKHE (DYHKIMHU. APKCHHYC, apKKOCHHYC,
APKTaHTEHC.

Y.

OyHKIUH, UX
CBOMCTBA U
rpaduku

Oyaknun. O6JIacTh OMpEIEICHUS 1 MHOKECTBO 3HAYCHUH,
rpadpuk QYHKIMH, TOCTpOeHHE TpaduKoB  (DYHKIUH,
3aJaHHBIX Pa3IM4YHBIMH criocobamu. CBOWCTBAa (YHKIUH.
MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OIPAaHHYEHHOCTD,
HNepHOANYHOCTh. [IpoMexxyTkn BO3pacTaHusi W yOBIBaHWUS,
HanOoJIbIlIee U HAUMEHbILIEE 3HAYCHHUSI, TOUKU SKCTPEMYyMaA.
I'padpuueckas UHTEpIIpeTaLus. IIpumepsr
(GYHKIIMOHATIBHBIX 3aBUCHMOCTEH B peabHBIX MPOIEccax U
ABICHUSAX. ApuMeTnyeckue ornepauuu HaJ (YHKIUSIMU.
Cnoxnas  ¢yakius  (kommosunus).  [lonstue o
HenpepbIBHOCTH (QyHKIMU. OOparHble ¢yHkuuu. Ob6iaacth
orpeneneHuss U o0jacTe 3HAUYEHUH 0OpaTHON (yHKIHH.
I'padux obparnoit Gpynkuuu. Onpenenenuss QyHKIHH, X
cBoiictBa u rpaduku. IIpeoOpazoBanust TpaduKOB.
[TapannenbHbIi IEPEHOC, CUMMETPHUSI OTHOCHUTEIBHO OCEl
KOOpAMHAT M  CHMMETpPUSi  OTHOCHTEIBHO  Hayaia
KOOPJMHAT, CHMMETPHUS OTHOCHUTEIBHO HpsAMOH Y = X,
pacTsHKeHHE U CKaTHe BAOJIb OCel KOOPAMHAT.
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pa3
Jien

HanmenoBanue
pasznerna

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

2

3

4

Hauana
MaTEMATHYECKOTO
aHam3a

[TocnenoBarenpHocTu. CriocoObl 3amaHWs ¥ CBOWMCTBA
YUCIIOBBIX TMoOchenoBarenbHocTed. [lonstue o mnpenene
MOCJIEIOBATEIBHOCTH. CymiecTBoBaHue npezena
MOHOTOHHOH OTpPaHUYCHHOMN IOCJIEA0BATEIILHOCTH.
CymmupoBaHue MOCIEI0BATEIbHOCTEM. beckoneuno
yOBbIBatOasi reoMeTpUYecKasl IMpOorpeccus U ee CyMMa.
[IpousBognas. IlonsTe O mNpoW3BOAHOW (QYHKIHNH, €€
TreOMETPUYECKU U (U3NYECKUH CMBICT. YpaBHEHHE
KacaTeNbHOU K rpaguky ¢ynkuuu. [Ipon3BoaHbie cymMMmBbl,
pa3HocTH,  TNpOM3BeAEHMs, 4acTHble. [Ipou3BOgHBIC
OCHOBHBIX  3JeMeHTapHbIX  (yHKuuH. I[IpumeHneHue
MPOU3BOJHOM K HMCCIIENOBAHUIO (YHKIHMH M TOCTPOCHHIO
rpa¢pukoB. IlpousBogusle  oOpatHOW  QyHKIMH |
komno3uiuu  Gynkuuu.  [Ipumepsl  ucnoiab3oBaHUs
MPOU3BOAHON JII HAXOXKACHHUS HAWIY4YlIEro pelieHus B
NPUKIAOHBIX  3aJadax. Bropas  mpousBojHas,  ee
reoMeTpuueckuii u ¢uszndeckuid cmbicn. HaxoxneHue
CKOpPOCTH JUIsl Tpoliecca, 3aJaHHOro ¢opmyiaoil u
rpa¢pukom. IlepBooOpasznass u wuHTerpan. Ilpumenenue
ONPENIETICHHOTO HWHTErpaja Juisli HaXOXKIACHUsS ILIOIIAan
KpuBOJauHeHHON  Tpameuuu. Dopmyna  Herorona—
Jletionuna. [IpuMepsl mpuMeHeHUsT UHTETpaia B GU3HKE U
T€OMETPUH.

v

Kombunatopuxka,
CTaTUCTHKA U
Teopus
BEPOATHOCTEMN

OcHOBHbBIE TOHATHSI KOMOWHATOPUKU. 3a/aydl Ha MOJCYET
yucaa pa3MEIICHUH, TEePEeCTaHOBOK, covyeTaHWH. Pemienne
3amay Ha nepebop BapuantoB. ®opmyna buaoma HeroToHa.
CpoiicTBa OMHOMUHAIBHBIX KOAQPHUIHEHTOB. TpeyroabsHuK
[Tackans. CoObITHE, BEpPOSTHOCTH COOBITHS, CIOKECHHE W
YMHOKECHHME BeposiTHOCTEH. IloHsATHE O HE3aBUCUMOCTH
coObiTui. JlMCKpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €e
pactpeneneHus. UKUCIOBbIE XApAaKTEPUCTUKU JUCKPETHOU
ciny4yaiiHOl BenmuuHbl. [IoHATHE 0 3aKOHE OOJBIIMX YUCE.
[IpencraBnenue naHHBIX (TAOMUIIBI, AUATPAMMBI, TPAPHUKH),
reHepanbHas COBOKYITHOCTb, BBIOOPKA, cpenHee
apupmernueckoe, Menuana. Ilonarme o  3amayax
MaTE€MaTU4eCKOW CTaTUCTUKU. PelieHne mnpakTUYecKux
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
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a3 HaumenoBanue Popma
p ConepxaHue pasferna TEKYIIEeTro
e paszena KOHTPOJISI
a

1 2 3 4

7 | T'eomerpust B3anmHoe pacrnosnokeHue ABYX MHPSIMBIX B MPOCTPAHCTBE. v

[TapamiensHOCTE HpsAMOM M IIIOCKOCTH. IlapamnensHOCTb
mockocTel. IlepneHIuKyIsIpHOCTh PSAMOM M TIJIOCKOCTH.
IlepnieHaUKYIAp M HAKIOHHASA. YIOJI MEXIYy NPAMOU H

IJIOCKOCThIO.  JIByrpaHHbId  yroid.  Yroix  Mexuay
IJIOCKOCTSAMU. [lepneHauKyIsIpHOCTE [IBYX IUIOCKOCTEH.
['eomeTrpryeckue npeoOpa3oBaHus IIPOCTPAHCTBA!

NapajuleJIbHBI  MEPEHOC, CUMMETPUS  OTHOCUTEIBHO
mockoct. [lapamiensHoe mnpoektupoBanue. [lnomanp
OpPTOrOHAJILHON HPOCKIINHU. N3o0pakenue
IPOCTPAaHCTBEHHBIX (GuUryp. MHororpanHuku BepmimHsl,
pebpa, rpanu MHororpanHuka. PassepTka. MHOrorpanssie
yribl.  Bbllykiible MHOrOrpaHHuku. Teopema Oiinepa.
IIpusma. Ilpsmas u HaknoHHas npusma. IIpaBunbpHas
npusma. [lapamnenenunen. Ky6. [Mupamuna. IlpaBunsHas
nupamMuja. YceueHHas nupamuza. Terpasap. Cummerpun B
kyOe, B napajiesnienunese, B npusMe u nupamuzae. Cedenus
KyOa, mpu3Msbl U mupamusl. [IpeacraBienne o mpaBUIbHBIX
MHOTOTpaHHHKaX (TeTpaszape, Kybe, OKTa’ape, JOoAeKa’ape
U ukocayape). Tena u moBepxHocTH BparieHus Llumuaap u
KOHYC. YceueHHbI KOHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 0Opa3zyromias, pa3BepTka. OceBble CeUeHHs U
ceueHus], mapauienbHble ocHoBaHuio. lllap u cdepa, ux
ceuenust. KacatenpHast miuockocTh K cepe. M3mepenus B
reometrpun  O0beM u ero wusMmepeHue. HuTerpanpHas
dopmyna o0Bema. Dopmyisl obbemMa KyoOa,
IPSIMOYTOJIBHOTO apaJuIeIeUIea, TPU3MBI, LWIMHIPA.
@opmynel  0o0bemMa mUpaMuAbl U KoHyca. Dopmysbl
MJIOMIAAN TOBEPXHOCTEM IUIMHIpa U KOHyca. Dopmyiibl
oobema mapa u riomamd chepsl. I[lomoOue  Tem.
OTHOMICHUST  IUIONMIAJIed  TIOBEPXHOCTEH U 00BEMOB
nono0HbIX Ten. Koopaunatel u BekTopsl IlpsmoyronbHas
(mexaproBa) cHmcTemMa KOOpJAMHAT B  IPOCTPAHCTBE.
dopMyna pacCTOSHUS MEXAY IBYMs TOYKAMH. Y paBHEHUS
chepsl, TIOCKOCTH U TIpsiMoii. BekTopel. Moaynb BeKTOpa.
PaBencTtBo BekTOpoB. Ci0K€HHE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha 4Kcio. Pa3noxkeHne BEKTOpa 10 HAaIIPABICHUSM.
VYroin mexay aByms BekTopaMmu. [Ipoekuus BekTopa Ha OCb.
Koopnunatel  Bektopa.  CKaJsipHOE  TPOU3BEACHUE
BEKTOpOB. lcnonb3oBaHue KOOpAMHAT M BEKTOPOB IpHU
pELICHNH MAaTEMaTUYECKHUX M NPUKJIAJHBIX 33]1a4.

[Tpumeuanue: Y —yctHbIN onpoc, /| —MaTeMaTH4ecKuil TUKTaHT

2.4.2.3aHATHSA CEMUHAPCKOI0 THIA
He nmpenycmotpensi
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2.4.3.IlpakTuyeckne 3aHATHS

Ne

Hanmenosanue
paszena

HanmeHoBaHuHe MPaKTHYESCKUX (1a00paTOpHBIX) paboT

dopma
TEKyILEero
KOHTPOJISt

1

2

g

4

BBenenue

vy

Anrebpa

Apudmerndeckre IEHCTBUS HaJ 4YHUCIaMHU, HAXOXKICHUE
NPUOMKCHHBIX 3HAYEHUN BEIWYMH M [OTPEIIHOCTEH
BbIUUCIICHUN (aOCONIOTHON W OTHOCHUTENBHOI), CpaBHEHHE
YHCIIOBBIX BbIpaX€HUH. BoluniciieHne u cpaBHEHHE KOpPHEH.
Brimonnenune  pacyetoB ¢ pagukaiamu.  Perienue
WPpAMOHATILHBIX ~ ypaBHeHWH. HaxoxjaeHue 3Ha4YCHHH
CTEMEHEN C palMoHaIbHBIMU TMOKa3zaTesnsiMu. CpaBHEHHE
creneneit. [IpeoOpazoBaHusi BBIpAKEHUH, COJACPIKAIINX
creneHu. PemieHne mokaszaTenbHBIX ypaBHEHWH. PermieHue
MPUKJIAIHBIX 3a1a4. HaxoxaeHue 3HaueHUH Jiorapudma 1o
NPOU3BOJILHOMY  OCHOBaHMio. Ilepexoq oT  omHOTrO
OCHOBaHUSl K Jpyromy. Beluucienue u cpaBHEHUE
norapudmoB. JlorapudmupoBaHue U TOTESHIMPOBAHUE
BbIpaXeHUH. [IpuOIKeHHBIE BBIUMCICHHUS W PEIICHUS
MPUKIAMHBIX  3ajad. Pemenne  norapudmmueckux
YpaBHEHHUH.

Vv, I1P,KP

YpaBHeHus u
HEpaBEHCTBA

Kopuu YpaBHEHHUH. PaBHOCHIIBHOCTB YpaBHEHUH.
IIpeobpazoBanme ypaBHeHUH. (OCHOBHBIC TIPUEMBI PEIICHUS
ypaBHeHUH. Pemierme cucreM ypaBHEHHH. Vcmombp3oBaHue
CBOWCTB M TpapukoB (GYHKUMH IS PEUICHUS YPaBHEHHH U
HEPaBEHCTB.

v IIP KP

OCHOBBI
TPUTOHOMETPHH

PamuannHblii MeTON W3MEpEHHs YIJOB BpAlICHUS W CBA3b C
rpamgycHoi Mepoi. OCHOBHBIC TPUTOHOMETPHUICCKHE TOXKIECTBA,
(bopMyJIbI  CIIOKEHUS, YABOCHUS, TIpeoOpa3oBaHUE CyMMBI
TPUTOHOMETPUIECKIX GbyHKIUH B MIPOU3BE/ICHHE,
npeoOpa3oBaHKe MPOU3BEICHHUS TPUTOHOMETPHUECKUX (QYHKIIUH B
cymmy. llpocreiimiyie  TPpUrOHOMETPUYECKUE  YpPaBHEHUS U
HepaBeHCTBA.  OOpaTHBIE  TPUTOHOMETPUYECKHE  (DYHKIIHH:
ApPKCUHYC, apKKOCHHYC, apKTaHT€HC.

Vv, ITP,KP

OyHKIUH, UX
CBOMCTBA U
rpaduku

[Mpumepsl 3aBHCUMOCTEH MEXIy IEPEMEHHBIMH B peabHBIX
nporeccax M3 CMEXKHBIX IUCHMIUIMH. OnpeneneHue (QyHKIHH.
[loctpoenne u utenue rpadukoB QyHKIUH. McciegoBaHue
¢yukiuu.  CBoOMCTBa  JIMHEHHOW, KBaJpaTUYHOH, KyCOYHO-
JUHEHHOH M JIpoOHO-TMHEeHHON ¢yHkuui. HenpepbiBHble H
nepuognueckne QyHkouu. CBoiictBa u  rpaduKu  CHHYycCA,
KOCHHYyCa, TaHTeHca W KoraHreHca. OOpaTHble (QYHKIMHA W WX
rpaduKH. OO6parnbie TPUTOHOMETPHUCCKHEC (hDYHKIIH.
[IpeobpaszoBanus rpaduka GpyHkunu. ['apMoHnUecKne KoneOaHus.
[lpuknannueie  3amaun. [lokaszarenbHble, JorapuMUUECKHE,
TPUTOHOMETPHUYECKNE YPaBHCHHS M HEPABEHCTRA.

Vv, ITP,KP

Hauana
MaTEMATHYECKOTO
a”Ham3a

YucnoBast  MOCIEAOBATENbHOCTh,  CIIOCOOBI €€ 3aJaHus,
BBIYHCIICHUS YJICHOB MOCJIeJ0BATEILHOCTH. [penen
MOCIIeIOBATENIbHOCTH. beckoHeuHo yObIBarommas reoMeTpudeckas
nporpeccusi. [lpousBoaHas: MeXaHWYECKHMH W TeOMeTpUYECKUi
CMBICJI TIPOM3BOJHOW. YpaBHEHHE KacaTeIbHOH B OOLIEM BHJE.
IlpaBuna wu  dopmynsr  auddepeHuupoBanusi,  TadbIUNIa
MIPOM3BOIHBIX dJIeMEHTapHBIX (QyHKIHH. VccnenoBanne QyHKITHH
C TIOMOWIBI0  Mpou3BOogHOH. Haxoxaenume  HamOomblLIero,
HaMMEHBILETO 3HAYCHHS M HKCTPEMAJbHBIX 3HAYCHUH (PYHKIHH.

v IIP KP
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Wnterpan u nepBooOpasHas. Teopema Hprorona—IJleiiOnuna.
[IpuMeHeHne uHTErpajia K BBIYMCIECHUIO (U3UUECKUX BEIMYUH U

ILIOIAEH.

KombOunaropuka, |Mcropus pasButus komOMHATOpUKH, Teopuu BeposrHocted u| VY ITP,KP

CTATUCTUKA U CTATUCTHKH M WX pPOJb B PA3IUYHBIX cdepax UeloBeYECKON

Teopus xusHenearensHocty.  IlpaBuna  xomOunaropuku.  Pemenue

BEOSTHOCTEI KOMOHMHATOPHBIX 3a/ay. Pazmenienus, COuYeTaHus u

6 nepectaHoBkH. buHoM HbroToHa u TpeyronpHuk Ilackans.

Tlpuxnangueie 3agaun. Knaccuueckoe ornpejiesieHne BepOsSTHOCTH,
CBOICTBAa BEpPOSITHOCTEH, TeopemMa O CyMME BEpOSITHOCTEH.
Brruucnenue BEpPOSITHOCTEH. [Ipuxknagasie 3aJa4Hu.
IIpencraBieHue YucaOBbIX TaHHBIX. [IpuKIasHbIe 3a0a4H.

['eomertpus Tlpu3Haku B3aMMHOTO pacrnoyiokeHus mnpsmbix. Yron wmexnay| Y, IIP,KP

npsMeiMH. B3auMHOE pacmonoXeHue NpsMBIX U IIOCKOCTEH.
IleprienquKymsip U HAKJIOHHAS K TUIOCKOCTU. YTOJ MEXAY NPSIMON
U TUIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PaCIONIOKEHUM MPSAMOUA U
miaockoctd. Teopema o Tpex mneprneHaukyisipax. I[IpuzHaku u
CBONCTBAa MapaJUICIbHBIX W TEPICHAUKYISIPHBIX TUIOCKOCTEH.
PaccTtossHHE OT TOYKM 0 IJIOCKOCTH, OT HMPSIMOM 1O IIIOCKOCTH,
paccTosiHue MEXKIy IUIOCKOCTSMH, MEXKIY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU, MEXK]Ty MPOU3BOJIBHBIME (UTYpaMH B TMPOCTPAHCTBE.
ITapannensHOe MPOCKTUPOBAHUWE U €ro CBOWCTBA. Teopema o
7 RI0WAOU OPMOOHATILHOU NPOEKYUl MHO20Y20bHUKA. B3anMHOe
pacloNioKeHUE MPOCTPAHCTBEHHBIX (Quryp. PaznmuHble BUIBI
MHOTOTPaHHUKOB. Wx wu3o0paxkenus. CedeHus, pa3BepTKH
MHOTOTpaHHUKOB. [lmomane moBepxHocTn. Buapl cummeTpui B
npocTpancTBe. CHUMMETpHUs Tell BpalleHHus W MHOTOTPAaHHUKOB.
Boeruncnenune 1wiomaneir u oO0bemoB. Bekropwl. JleHcTBuS C
BekTOopaMu. JlekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKPY)KHOCTH, Cepbl, IIIOCKOCTH. PacCTosHUE MEKIY
ToukaMu. JleHicTBHUS ¢ BEKTOpaMH, 3aJaHHBIMH KOOPIUHATAMU.
CkanspHoe MPOU3BEACHUE BEKTOPOB. BeKTOpHOE ypaBHEHHE
NpssMOM M TJIOCKOCTU.  VICTIONIb30BaHME  BEKTOPOB TP
JTIOKA3aTeNIbCTBE TEOPEM CTEPEOMETPHH.

Ilpumeuanue: I1P- npaxmuueckas paboma,, Y —ycmuwiii onpoc, KP —xonmponvnas paboma

2.4.4.Conep:kaHue caMOCTOSITeJIbHON PadoThI

CamocrositenbHass  pabota cryneHtoB (CPC) — 910 akTtuBHBIC (DOPMBI
VWHJVBUAYAJIBHOW U KOJUIEKTUBHOM JEATEIbHOCTH, HAIIPABIICHHBIE HA 3aKPEIJIEHUE,
pacuIMpeHre W CHUCTeMaTU3alMI0 MPOMJAEHHOr0 Marepuaia Mo TeMaM Yy4eOHOU
JVCLUTUIVHBI.

CamocrosiTennbHasi paboTa SIBIsSETCA OJHMM U3 BHJIOB YYEOHBIX 3aHATUN
CTYEHTOB, UEIIMU KOTOPOU SBIISFOTCSA

— CHCTEMaTu3alMs M 3aKpeIUICHUE IOJYYEHHBIX TEOPETUYECKHX 3HAHUM H
MPAKTUYECKUX YMEHUN CTYJICHTOB;

— yriyOJieHuE U pacIliupeHne TeOPEeTUIECKUX 3HAHUN;

— (QopmMupoBaHHE YMEHUN HCIONb30BaTh pa3iHuHble HH(GOPMALMOHHBIE
UCTOYHMKHA  (HOpMATHBHYIO, TMPaBOBYIO, CIPAaBOYHYK  JOKYMEHTAlUI0 U
CHENHATBHYIO IUTEPATYPY);
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— pa3BUTHE TO3HABATEJIBHBIX CIIOCOOHOCTEW M AaKTUBHOCTU CTY/ACHTOB,
TBOPYECKOU WHULIMATUBBHI, CaMOCTOSITENIBHOCTH, OTBETCTBEHHOCTHU u
OpPraHU30BaHHOCTH;

— (opMHUpOBaHHE  CAMOCTOSATEIHLHOCTH  MBIIUICHUS, CIHOCOOHOCTEN K
CaMOpPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CAMOPEAIN3ALNN;

— pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUM.

B kauectBe dopm u MetomoB KOHTpois BHeayautopHoit CPC moryt ObITH
WCIIOJB30BaHbl CEMUHAPCKUE 3aHATHs, 3a4eThl, TECTUPOBAHUE, KOHTPOJIBHBIE
paboThl, MAaTEMATUYECKUE AUKTAHTHI U JIP.

Kpurepusimu onieHku pe3ynbratoB BHeayauTopHoi CPC sBisroTcs:

— YPOBEHb OCBOCHHSI yU€OHOTO MaTepHaa,;

— YMEHHME UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IIPU BBITOJHEHUH IPAKTHYECKUX
3ajmady;

— 000CHOBAaHHOCTh M YETKOCTb U3JI0KEHUSI OTBETA,

— oopMiieHUE MaTepHalia B COOTBETCTBUU C TPEOOBAHUSIMH.

Kontpons pesynpratroB BHeaynutopHo CPC  MOXKET OCYLIECTBISAThCA B
npenenax BpPEMEHHM, OTBEJEHHOTO Ha o00s3aTelibHble Y4YeOHbIE 3aHATHS WU
BHeayauTopHyto CPC, MOXeT nMpoxoAuTh B MUCbMEHHOW, YCTHOW WJIA CMENIAHHOU
dbopme, ¢ IpeICTaBICHUEM MPOAYKTa TBOPUECKOM JESITEIILHOCTH CTYJICHTA.

Buasl CPC:

— 10 OBJIAJIEHUI0 3HAHUSIMHU. aAHAJTU3 TEKCTa YYeOHMKA, TOTOJIHUTEIHLHOU
JUTEpaTypbl, COCTABIICHHE MJIaHA,

— M0 3aKpeNIeHNI0 U CUCTeMATH3alMU 3HAHMI: paboTa ¢ KOHCIIEKTOM JICKITUH,
paboTa ¢ yueOHUKOM, JOTIOTHUTEIBPHON JTUTEPATypOi, IOJITOTOBKA JTOKJIAJIOB,;

— o (popMHUPOBAHUIO YMEHMI UM HABBIKOB. PEIICHHE MPOOJIEMHBIX BOIPOCOB
IIPU TTOATOTOBKE K DK3aMEHY.

IIpumepHas TeMaTuka pedepaTos:
1. HenpepwiBHBIE ApOOH.
2. [IpuMeHeHure CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacyeTax.
3. [NapannenbHOE MPOEKTUPOBAHUE.
4. CpenHue 3Ha4€HUS U UX TPUMEHEHUE B CTATUCTHUKE.
5. BexkTtopHOe 3a/1aHre NPSMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.
6. CrioxxeHue TapMOHUIECKUX KOJICOAHUH.
7. I'paduyeckoe pelnieHne ypaBHEHUI 1 HEPaBEHCTB.
8. IIpaBuiibHbIE U TTOJYPABUILHBIE MHOTOTPAHHUKH.
9. Konunueckue ceyeHus U UX MPUMEHEHNE B TEXHUKE.
10.Tlonstre nuddepennuana u ero MPUIOKEHUS.
11. Cxembl IOBTOPHBIX HCTbITaHUN bepHyu.
12.ViccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MapaMeTPOM.

2.4.5.1lepevyeHb y4eOHO-METOAMYECKOT0 00eCcIeYeHHUsI 1JIs1 CAMOCTOATEIbHOM padoThl
00y4YaOIMXCS MO AUCHUIITHHE
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Ha camocTosTenpHyto

BPEMEHHU.

paboty oOyuaromuxcs otBomautcss 106 wacoB y4eOHOTO

Haumenosanue

paszena, TeMbl, BUJa

CPC

[Tepedenp yueOHO-METOANIECKOTO 00ECIICUEHHUS TUCITUTIITUHBI 110
BBITIOJTHEHUIO CAMOCTOSTEIILHOU PaboThI

2

3

BBenenue.

1. boromomnos, H. B. Maremaruka: anredpa u Hadasa
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. N. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
UznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Auredpa

1. boromomnos, H. B. Maremaruka: anreOpa u Hadasa
MaTeMaTHUYECKOTO aHanu3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

YpaBHeHus u
HEpPaBEeHCTBa

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus | yueonuk ams CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5 u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna . www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

OcHOBBI
TPUTOHOMETPHH

1. boromomnos, H. B. Maremaruka: anredpa u Hadasa
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6pa3zoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

DYyHKIUH, UX
CBOMCTBA M
rpaguxku

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus | yueonuk ams CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
WznarenscrBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctymna : www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Hauyana
MATEeMATHYECKOr0
aHaJIn3a

1. boromomnos, H. B. Maremaruka: anredpa u Hadaa
MaTeMaTHUYECKOTO aHau3a, reomerpus | yueonuk s CI1O / H. B.
boromorog, I1. M. Camoitnenko. — 5 uzn., nepepad. u gon. — M. :
WznarensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D
B3CA-0273570A9D94.

Kom0unaropuka,
CTATHCTHKA H

1. boromornos, H. B. Marematuka: anredpa u Hadana

MaTeMaTHYECKOro aHanusa, reomerpus . yueonuk as CI1O / H. B.
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Teopusi boromorog, I1. . Camoitnenko. — 5 usn., nepepad. u gon. — M. :
BePOSITHOCTEI W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccronansHoe ob6paszoBanue). — ISBN 978-5-534-02325-1. —
Pexxum noctyna @ www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

1. boromornos, H. B. Marematuka: anredpa u Hadana
MaTeMaTHYECKOTo aHanu3a, reomerpus : yueonuk aus CI1O / H. B.
Boromonos, I1. 1. Camoitnenko. — 5- u3n., nepepad. u gon. — M. :
I'eomeTpusi W3narensctBo FOpaiit, 2017. — 39&. — (Cepus :
[MpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-02325-1. —
Pexum noctyna . www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.
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3. OBPA3OBATEJIbBHBIE TEXHOJIOI'UHN

Oco0OeHHOCTh (eepaibHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB
00pa3oBaHMsi — AITO HUX JESITEIbHOCTHBIM XapakTep, KOTOPBIM CTABUT TJIaBHOU
3a/1auel pa3BUTHE JTUYHOCTU 00YUaIOIIErocs.

[TocTaBneHHass 3ajaya TMO3BOJSET MPEBPATUTh TPaAUIMOHHOE OOyYeHHeE,
HaIlpaBJICHHOE HA HAKOIUJICHWE 3HAHWM, YMEHHI, HaBBIKOB, B IMPOLECC PA3BUTHUS
JUYHOCTH CTYACHTa, a WMEHHO BHEJIPEHHUE COBPEMEHHBIX O00pa30BaTEIBHBIX
TEXHOJIOTUH. YXOJ OT TPAJHUIMOHHOIO 3aHSATHS YEpEe3 MCIOJIb30BAHUE B IIPOLECCE
00y4eHMST HOBBIX TEXHOJOTUN MO3BOJISIET YCTPAHUTh OJTHOOOpa3rue 00pa3oBaTeIbLHOM
cpenbpl ¥ MOHOTOHHOCTh y4e€OHOTO MPOIlecca, CO3/acT YCIOBHS ISl CMEHBI BUIOB
NEATEIBHOCTH oOydJarommxcs, MO3BOJIUT peanu3oBaTh MPUHLINTIBI
3I0poBbhecOepexeHusl. PexoMeHayeTcs OCYIIeCTBIATh BBIOOP TEXHOJOTHH B
3aBUCUMOCTH  OT  NIPEAMETHOIO  COJEpkKaHWs, LENel  3aHsATus, ypOBHSA
MOJATOTOBJIIEHHOCTH  OOy4Yaromuxcs, BO3MOKHOCTH  YJOBJIETBOPEHHUS  HX
00pa3oBaTesbHbIX 3aIIPOCOB U UX BO3PACTHON KATETOPUH.

B ycnoBusix peanuzarnuu tpeboBanuidi ®I'OC nHaumbosiee akTyalbHBIMU TIPU
U3YYEHUU MAaTEMATUKHU CTAHOBSITCS CIIEyIONIME 00pa30BaTeIbHbIe TEXHOJIOTHH:

1) TMYHOCTHO-CSITEIbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHSI;

3) pa3BuBaromas TEXHOJIOTHS;

4) 3mopoBbecOeperaroIias TeXHOJIOTHS;

5) "HPOKOMMYHUKAIIMOHHAS] TEXHOJIOTHSI.

3.100pa3oBaTe/ibHbI€ TEXHOJIOTHH NIPH MPOBEIEHUH JIEKIHIi

Ne Tema Buabl npuMeHsieMbIx Komn-Bo
00pa3oBaTeIbHBIX TEXHOJOTHI| Yac

1 2 3 4
1. BBenenue JInyHOCTHO-IeATENbHAS 2
TEXHOJIOTHS,
pa3BUBAIOIIASI TEXHOJIOTHUS
2. Tema 1.1.Pa3Butne nOHATUS O YKUCIIE JIN9HOCTHO-IeATeNbHAS 6
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
3. Tema 1.2.KopnH, cTenieHu U Torapu(mbI JlngHOCTHO- e TEIBHAS 8
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
4, Tema 2.1.YpaBHEHUs U CHCTEMBbl ypaBHEHUN JInynocTHO-AEeATEbHAS 8
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
5. Tema 2.2.HepaBencrsa JInuroCcTHO-NEsITENbHAS 4
TEXHOJIOTHS,
pa3BUBAIOIIAS] TEXHOJIOTHUS
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0. Tema 3.1.OCHOBHBIE TTOHATHS JInuroCcTHO- eI TENbHAS 2
TEXHOJIOTHS,
pa3BUBalOIIas TEXHOJIOTHS
7. Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKHE JInynocTHO-AEeATEIBHAS 4
TOXJIECTBA TEXHOJIOTHS,
pa3BHUBAOIIAST TEXHOJIOTHS
8. Tema 3.31IpeoOpa3zoBanusi MPOCTEHTITIX JlngHOCTHO- e TEIBHAS 4
TPUTOHOMETPUYECKHUX BBIPAKCHUIA TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
9. Tema 3.4. Tpuronomerpuieckue ypaBHEHUs U JInynocTHO-AEeATEbHAS 6
HEPaBEHCTBA TEXHOJIOTHS,
pa3BHUBAONIAsT TEXHOJIOTHS
10. Tema 4.1 ®dynkiuu. CBoiicTBa PyHKITHN. JInuroCcTHO- eI TENbHAS 6
OO6patHbie QyHKINUN TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
11. Tema 4.2.Crenennsle, Moka3aTellbHBIE, JINYHOCTHO-IeATeNbHAS 2
norapuMUUecKue U TPUTOHOMETPUYECKUE TEXHOJIOTHS,
¢dbyskuu. OOpaTHbIE TPUTOHOMETPHUYECKHE pa3BHUBAOIIAS TEXHOJIOTHS
byHKIUHA
12. Tema 5.1.11ocaenoBaTeabHOCTH. JInuroCcTHO- eI TENbHAS 4
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
13. Tewma 5.2.TIponsBoanas JInuroCcTHO-NEesTENbHAS 8
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
14. Tewma 5.3.1lepBooOpa3Has U UHTETpa JlnyHoCTHO-AEsATENbHAS 4
TEXHOJIOTHS,
pa3BHUBAOIIAS TEXHOJIOTHS
15. Tema 6.13neMeHTH KOMOMHATOPUKH JInuroCcTHO- eI TENbHAS 6
TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTHS
16. Tema 6.2.37€MEeHTHI TEOPHH BEPOSITHOCTEMN JINYHOCTHO-IesATeNbHAS 4
TEXHOJIOTHS,
pa3BHUBAONIAST TEXHOJIOTHS
17. Tema 6.3.D5eMeHTH MATEMATHYECKOMN JInyHOCTHO-IeATENbLHAS 2
CTaTHCTUKH TEXHOJIOTHS,
pa3BUBaIOIIas TEXHOJIOTH
18. Tema 7.1KoopauHatsl 1 BEKTOPBI WNHpoxoMMyHUKAIIMOHHAS 6
TEXHOJIOTHS,
310pOBbecOeperaroast
TEXHOJIOTHS
19. |Tema 7.2.1IpsiMble U IJIOCKOCTH B IPOCTPAHCTBE WNHupoxoMMyHUKaIIMOHHAS 10
TEXHOJIOTHS,
3JI0poBbecOeperaroast
TEXHOJIOTHS
20. Tema 7.3.MHOTOTpaHHUKH NupoxoMMyHHUKAITMOHHAS 8
TEXHOJIOTHS,
310pOBhecOeperaromas
TEXHOJIOTHS
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21.

Tema 7.4.Tena v MOBEpXHOCTH BpaIIEHUS

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
3I0poBhecOeperaromnas
TEXHOJIOTUA

22.

Tema 7.5.V3Mepenust B reoMeTpUu

NudoxoMMyHHUKAITMOHHAS
TEXHOJIOTHUS,
310pOBhecOeperaromnas
TEXHOJIOTUA

3.2.00pa3oBaTe/ibHbIE TEXHOJIOTUH NMPH MPOBEAEHNH MPAKTHYECKUX 3aHSITHI

Ne

Tema 3anaTus

Buasl npumMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJIOTUN

Koa.
yac

Bsenenue

JInynocTHO-AesITeENbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

Tema 1.1.Pa3BuTHe nOHATHS O YHUCIIE

JInyHOCTHO-IEeATENbHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS TEXHOIOTHS

Tema 1.2.KopHu, crenenu u sorapupmsl

JInynocTHO-nesITeNbHAsS
TEXHOJOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

18

Tema 2.1.YpaBHeHUS U CUCTEMBI YpaBHEHUM

JInyHOCTHO-IEeATENbHAS
TE€XHOJIOT' U,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 2.2.HepaBeHcta

JInynocTHO-AesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

Tema 3.1.OcCHOBHBIE TOHATUS

JInyHOCTHO-IEeATENbLHAS
TE€XHOJIOT'US,
Pa3BUBAIOIIAS TEXHOJIOTHS

Tema 3.2 OCHOBHBIE TPUTOHOMETPHUYECKHUE
TOX/IECTBA

JInynocTHO-AesITeNbHAS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTUS

Tema 3.3I1IpeoOpa3zoBanus MpOCTEHIITUX
TPUTOHOMETPUYECKUX BBIPAKECHUN

JInyHOCTHO-IeATENbHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOIOTHS

Tema 3.4. TpuroHoMmeTprudeckue ypaBHEHUS U
HEPABCHCTBA

JInynocTHO-nesITeNbHAsS
TEXHOJIOT U,
pa3BUBAIOILAS TEXHOJIOTHUS

10.

Tema 4.1 ®ynkiuu. CBocTBa QyHKIIAMN.
OO6parHble QyHKIHH

JInyHOCTHO-IeATENbLHAS
TE€XHOJIOT'U,
Pa3BUBAIOIIAS] TEXHOJIOTHS
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11. Tema 4.2.CreneHnsble, ITOKa3aTeIbHEIE, JIn4HOCTHO- eI TeIbHAS 4
Jorapu(MUIECKUE U TPUTOHOMETPUUYECKUE TEXHOJIOTHS,
¢dbysakuu. OOpaTHbIE TPUTOHOMETPUIECKIE Pa3BUBAIOIIAS] TEXHOJIOTHUS
byHKIIIN
12. Tema 5.1.1TocaemoBaTeIbHOCTH. JIM4HOCTHO-IeATeIbHAs 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
13. Tema 5.2.1IpousBogHas JInuHOCTHO- eI TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOIOTHS
ema 5.3.IlepBooOpa3Has u uHTErpal WYHOCTHO-JIEITCIbHAS
] T 5.3.11 0 JI 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
15. Tema 6.131eMeHTH KOMOMHATOPUKH JIM4HOCTHO-IeATeIbHAs 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
eMa 6.2.971eMCHTHI TCOPHH BEPOSITHOCTEH WYHOCTHO- I TCIbHAS
. T 6.2.0 JI 2
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
17. Tema 6.3.2371eMEHTHI MATEMAaTHYECKOM JIMYHOCTHO-IeATeIbHAS 4
CTaTUCTHKH TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1KoopauHaThl U BEKTOPHI JInuHOCTHO- eI TeIbHAS 8
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOIOTHUS
19. Tema 7.2.1IpsiMbIe U TIJIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-EATENbHAS 10
TEXHOJIOTHS,
Pa3BUBAIOIIAS TEXHOJIOTHS
20. Tema 7.3.MHOTOTrpaHHUKHU JInuHOCTHO- eI TeIbHAS 6
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHUS
21. Tema 7.4.Tena u mOBEPXHOCTH BpaIlleHUS JIMYHOCTHO-IeATeIbHAS 4
TEXHOJIOTHS,
Pa3BUBAIOIIAS] TEXHOJIOTHS
22. Tewma 7.5.V13MepeHust B reoMeTpun JIn4HOCTHO- eI TeIbHAS 4

TCXHOJIOT U,
pa3BuBaromias TCXHOJIOTUA
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4. YCJIOBUSA PEAJIMBALIUUA ITPOTI'PAMMBI IUCHUITJINHBI

4.1. MaTepuaJIbHO-TEXHHYECKasl 0a3a, He0OX0AMMAas JIA OCYIeCTBJIEHUsI 00pa30BaTEJIbHOIO
npouecca no AMCUMIUINHE

Peanuzanus yaeOHON AUCHUIUIMHBI OCYIIECTBIISICTCS B KAOWHETe MaTeMaTHKH !
anreOpbl 1 Ha4yaJl MaTeMaTUYeCKOro aHallu3a, FTEOMETPHUH.
O6opynoBaHue yueOHOTO KabuHeTa:

— MYJIETUMEINA KOMITICKT (MyJIbTHMEIUAIPOCKTOP U IKpPaH),

- IEPEHOCHON HOYTOYK,

— KOMIIBIOTED,

— JIOCKa MEJIOBas, I0CKa MapKepHas,

—y4yeOHast Me0eb, KOMIUIEKThI CTEH/I0B.

4.2 11epeyeHb HEOOXOAUMOI0 IPOrPAMMHOTIO 00eceYeHus

1. Onepanmonnas cucrema Microsoft Windows 10 Kortpakt Nel104-ADD/2016
ot 20.07.2016KopriopaTUBHAs JIULICH3HS);

2. IMaker mporpamm Microsoft Office Professional Pluskdarpakt Nel04-
AD®/20160T 20.07.2016K0pmopaTuBHAS JTUICH3HSL);

3. AHTHBHpYCHas 3aluTa PU3NIECKUX padoumx craHIuil U cepBepoB. Kaspersky
Endpoint Securityiis 6usneca — Crangaptaeni Russian Edition. 1500-2499 Node 1
year Educational Renewal Licenseorpakt Ne99-AD®d/2016 or 20.07.2016,
KOPIIOpaTHBHAS JIMIICH3HUS);

4. 7-zip GNULesser General Public LicenseBobomnoe mporpaMmHoe
oOecrieueHne, He OrpaHUYEeHO, 0ECCPOUHO);

5. Unrepuer Opay3ep Google ChromeogcmiaTHoe mporpaMMHoe oOecrieueHue,
HE OTPaHUYCHO, OECCPOUHO);

6. K-Lite Codec Pack —yHuBepcanbHbiii HaOOp KOJEKOB (KOIUPOBIIHUKOB-
JAEKOUPOBIINKOB) U YTHIIAT JJISl IIPOCMOTpa U 00pabOTKH ayauo- u BUAeO(haiioB
(GecrmaTHOE MpOrpaMMHOE 00ECIIeYeHNE, He OTPAHUYCHO, OECCPOUHO);

7. WinDjView — mporpamma s npocmotpa daiinoB B ¢opmare DIV u DjVu
(cBOOOTHOE TIPOTPaMMHOE OOECIIeueHUE, He OTPaHHYEHO, OECCPOUHO).
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5.IIEPEYEHB OCHOBHOMI u NTOMOJITHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM 1J1s1 OCBOEHUSI JUCLUITIJINHBI

5.1.0cHoBHas JuTepatypa:

1. boromonos, H. B. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO0 aHAIU3a,
reomerpust - yaeoHuk st CIT1O / H. B. Boromouios, I1. U. Camoiinenko. — 5 us.,
nepepad. u gomn. — M. : M3marensctBo MOpaiit, 2017. — 396¢. — (Cepus :
[IpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-02325-1. Pexxum nocryna
: www.biblio-online.ru/book/C8B3E146-8416-46D9-B3€DR73570A9D94.

5. 2JlonoTHUTeNbHAS JUTEPATYpa

1. baBpun, M. U. Marematuka: anreOpa W Hauyaja MaTeMaTHYECKOrO aHaIM3a,
reomeTpus . yaeOHuk u npaktukym aius CI1O / U. U. baBpun. — 2+ u3n., nepepad.
u gon. — M. : MHspmarenbctBo IOpaiitr, 2017. — 616 c. — (Cepus
[Tpodeccuonanshoe oopazoBanune). — ISBN 978-5-534-04101-9. Pexxum gocrymna
: www.biblio-online.ru/book/3F803EA3-2037-4108-BElB397DSAFADIE.

2. boromonos, H. B. Ilpaktuueckue 3anstuss mo maremaruke B 2 4. Yacte 1 :
yuebHnoe nocodue aist CI1O / H. B. boromonoB. — 11 u3z., nepepad. u gon. — M.
. M3marensctBO IOpaiir, 2017. — 285c. — (Cepus : Ilpodeccrnonaibroe
obOpazoBanue). — ISBN 978-5-534-01899-8. —Pexum moctyma : www.biblio-
online.ru/book/B2077BBB-EF95-4E5F-AFE1-9AABGEBG9A17

3. boromonos, H. B. Ilpaktuyeckue 3anstusi mo marematuke B 2 4. Yacth 2
yuebHoe mocobue aist CITO / H. B. boromonos. — 11« u3n., nepepad. u gomn. — M.
. MsmarensctBOo IOpaiir, 2017. — 217c. — (Cepus : Ilpodeccronaibroe
oOpazoBanue). — ISBN 978-5-534-01901-8. —Pexum moctyma : www.biblio-
online.ru/book/2FB74363-8CF1-4503-8336-84CB4A504931

37



5.3.llepuoanueckne N31aAHUA:

1. XKypnan Martemartuka: anredpa v Hauajia MaTeMaTHYECKOT0 aHaIM3a, TEOMETPUS B
IIIKOJIE

2.92nextpoHHas oubnauoteka "M3garensckoro noma "I'pebeHHUKOB"
(www.grebennikon.ru);

3 ba3bl mannbix komnanuu «Mct Bero» (http://dlib.eastview.com).

5.4.1lepeyeHs pecypcoB HH(POPMAIMOHHO-TEJIeKOMMYHUKANMOHHOM ceTH <« HTepHeT»,
HEe00XOIMMBIX /151 OCBOCHHS THCHHUIINHBI

1.

6.
7. Ilpoext ['ocynapcTBEHHOr0 MHCTUTYTA pyccKoro si3bika uMeHu A.C. [lymiknna

8.

9.

MunuctepcTBo 0b6pa3oBanus 1 Hayku Poccuiickont denepanuu
(http:/Munobprayku.pd/);

2. Oenepanbubiii moptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);
3.

Nudopmarmonnas cucrtema "EnnHoe 0kHO J0CTyMa K 00pa3oBaTeIbHBIM
pecypcam” (http://window.edu.ru/);

Enunas xomreknus mudpoBsix oOpa3oBarenbHbIX pecypcos (http://school-
collection.edu.ru/);

denepanbHbIil HEHTP HHPOPMAITUOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

Oo6pazoBarenbHbIi opTan "Yueoda" (http://www.ucheba.com/);

"O6pa3oBanue Ha pycckom” (https://pushkininstitute.ru/);
Hayunas snexkrponnas 6udauoreka (HOB) (http://www.elibrary.ru);
HanmonanbHas anektponHas oudanoreka (hitp:/f36.pd/);

10 KubepJlenunka (http://cyberleninka. ru/)

11 CrupaBouno-undpopmMannoHHbiii moptan "Pycckuii s3e1k™ (hitp://gramota.ru/);
12 Ciry:x0a TemaTHuecKuX TOIKOBBIX cioBapeit (http://www.glossary.ru/);

13 .CnoBapu u sanmkonenuu (http://dic.academic.ru/);

14 Koucynbrant [Lmtoc - cnipaBodHast mpaBoBasi cuctema (JIOCTYI IO JIOKATbHOU

CCTH)
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6. METOJINYECKHUE YKA3AHUSA JJISI OBYUAIOIIIUXCSA
MO OCBOEHUIO JUCHUTIJIMHBI

JucuuninHa npeaycMaTpUBaeT JICKITMOHHbBIE U TPAKTUYECKUE 3aHSTHS.

VYcneunoe n3yyeHue Kypca TpeOyeT MmoceuieHus JeKIui, akTUBHON paboThl Ha
MPaKTUYECKUX 3aHATUSX, BBIMOJHEHUE BCEX YYEOHBIX 3aJaHMs MpernojaBaTes,
03HAKOMJIEHHE C OCHOBHOM U JOTOJIHUTEIbHON JTUTEPATYPOH.

Bo BpeMmsi JieKIMHU CTY/ICHT JIOJKEH BECTH KOHCTICKT.

PaGota ¢ KOHCHEKTOM JEKIUW MpearnoyiaraeT MpocMOTP KOHCIEKTa B TOT K€
JeHb Tocie 3aHsaTuid. [Ipu 3TOM HEOOXOaUMO TOMETHTh MaTepHaIbl KOHCIICKTA,
KOTOpPBIE BBI3BIBAIOT 3aTPyAHEHUS i1 TOHUMaHusA. [lpu 3TOoM oOydaromuiics
JIOJDKEH CTapaThCsl HAWTHU OTBEThl HA 3aTPYAHUTEIbHBIE BOIPOCHI, HCHOIb3YS
pPEKOMEHIyeMyto TuTeparypy. Eciu emy caMoCTOSITENsHO HE YAAIOCh pa300paTbes B
MaTepuasue, Heo0X0auMO CHOPMYIUPOBATH BOMPOCHl U OOPATUTHCSA 3a MOMOIIBIO K
MPENo/IaBaTeN0 Ha KOHCYIbTAIIUU WIIH OJMKalIlen JTeKIUU.

OOyuaroieMycsi HEOOXOJIUMO PEryJipHO OTBOAUTH BpeMs Uil MOBTOPEHMUS
NPOWJIEHHOTO MaTepualia, MpOBepsis CBOM 3HAHUS, YMEHHUS W HaBBIKA TIO
KOHTPOJIbHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHA COCTABISIIOT BAXKHYIO YacTh NpodecCHOHATBHOM
MOJATOTOBKM CTyAE€HTOB. OCHOBHAsl 1I€Jib TMPOBEJAEHUS MPAKTUYECKUX 3aHATHU —
dbopMHpoOBaHHE y CTYACHTOB AHAJIUTUYECKOrO, TBOPUYECKOTO MBILIUICHUS IMyTEM
PUOOPETEHUS TPAKTUIECKUX HABBIKOB.

Mertoauueckue ykazaHusi K MPaKTUUYECKUM 3aHSATUSIM MO JUCHUILUIMHE HAPSIY C
paboueii mporpaMMoil U rpauKoM y4eOHOTO MPoLecca OTHOCATCA K METOIUYECKIM
JOKYMEHTaM, ONpEeeNSIONINM yPOBEHb OPraHu3alliid U KauecTBa 00pa30BaTeIbHOTO
npolecca.

[Ipy moATOTOBKE K NPAKTHYECKHMM 3aHATHAM HEOOXOAMMO TPOCMOTPETH
KOHCIIEKTBI JIEKIIUH U METOJIUYECKHE YKa3aHHs, PEKOMEHIOBaHHYIO JUTEPATypy IO
JTAHHOU TeMe; MOJTOTOBUTHCS K OTBETY HA KOHTPOJIbHBIE BOMPOCHI.

B Xxozxe BbINOMHEHUS WMHAWBUAYAJIbHOTO 33JaHUs MPAKTHUYECKOTO 3aHSTHS
CTYJIEHT TOTOBHUT OTYET O paboTe. B oT4eT 3aHOCATCS PE3yNbTaThl BBITOJIHEHUS
KaXI0ro NyHKTa 3amaHus (rpaduku, TaOJHMIBI, pacueThl, OTBEThI Ha BOIPOCHI
NYHKTOB 3aJIaHusl, PEUICHUE MPUMEPOB M 3a7ad H T.1.). 32 10 MUH 10 OKOHYaHHS
3aHATHUS TpErnojiaBaTelib MPOBEPSET OObEM BBIMOJHEHHOW Ha 3aHATHUM PaOOTHI U
OTMEYAeT pe3yJIbTaT B paboueM KypHale.

OcraBiiviecss HEBBIMIOTHEHHBIMUA MYHKTHl 3aJlaHUsl MPAKTUYECKOTO 3aHSATHUS
CTYJEHT 00s13aH J0/eNIaTh CAMOCTOSITENBHO.

[locne mpoBepkH OTYETa NPENOAABATEIb MOXKET MPOBOJUTH YCTHBIA WIH
MUCbMEHHBIA OMNpPOC CTYAEHTOB JUIsi KOHTPOJISI YCBOGHUSI HMH OCHOBHBIX
TEOPETUICCKHUX W MPAKTUUYCCKUX 3HAHUHU IO TeMe 3aHATHS (CTYICHTHI TOJDKHBI 3HATH
CMBIC]T TIOJIYY€HHBIX UMM PE3yJIbTAaTOB M OTBETHl HAa KOHTPOJbHBIE BOMPOCHI). o
pe3ynbTaTamM IMPOBEPKU OTYETa M OINPOCa BHICTABISIETCS OLIEHKA 32 MPaKTUYECKOE
3aHSITHE.

CamocrositenpHas padora cryaeHTtoB (CPC) mo QucHMILIMHE UTpPaeT Ba)KHYIO
pOJIb B X0JI€ BCEro yueOHOTro mpoliecca.
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7.OHEHOYHBIE CPEJACTBA JJId KOHTPOJIA YCIIEBAEMOCTH

7.1.IlacniopT oHIa OLIEHOYHBIX CPEACTB

OneHouHble  CpeACTBA  IMPEAHA3HAYEHbl Ui KOHTPOJII W OLEHKHU
00pa30BaTeNbHbIX JOCTI)KEHUH OOy4aroluXxcs, OCBOMBIIMX IpOrpaMMmy ydeOHOU
JUCLUIINHBI.

@OHJT OLIEHOYHBIX CPEICTB BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Jis
OPOBEJCHUS  TeKyllero KOHTpPoJsi B  (opMe TNpPOBEpPOYHbIE  pabOTHI,
caMoCTOsiITeNIbHbIe pa0OThl M KOHTPOJbHBIE pabOThl W NMPOMEKYTOYHOM
arrecTanuu B (hopMe 3aueTa 1 SK3aMeHa.

eau u 3axa4u GOHI0B OLIEHOYHBIX CPEACTB

@oH/BI OLIEHOYHBIX CPEACTB CO3JAIOTCS ISl aTTeCTallMd OOYyYaroluxcs ¢
HENbI0 OIEHKM MX MEePCOHANBHBIX JIOCTI)KEHHUH MOATAHBIM  TPEOOBAaHUAM
cootBercTBymomei [IIICC3 u npencrapnsieT co00i COBOKYITHOCTh KOHTPOJIUPYIOLTUX
MaTepuasoB, MO3BOJSIIONIMX OIEHUTh YMEHHMs, 3HAHUS, NPAKTHUUYECKUU OMBIT U
OCBOEHHBIE KOMITETEHITHH.

@DoHABl OLIEHOYHBIX CPEICTB MO3BOJSIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYyJEHTa Ha KaXJOM OJTarne oOydeHuss TpeOoBaHUAM pabodeit
nporpaMMbl  yuyeOHOW JHUCUUIUIMHBI, pabodeil mporpamMmbl Mpo¢heCcCHOHATBLHOTO
MOJyJIsl, pOrpaMMam MPaKTHK, IPorpaMMe rocy1apcTBEHHONW UTOTOBOM aTTecTalu .
3agayaMu (OHIOB OLIEHOYHBIX CPEJICTB SIBISIOTCA:

—KOHTPOJIb W  yIpaBI€HHWE MpPOIEcCOM TNPUOOPETEHUs]  CTYACHTaMH
HEOOXOIMMBIX  3HAHMM U YMEHHH, OIpeNeIeHHBIX  (efepalbHbIMU
rocyapcTBEHHbIMU OOpa3zoBarenbHbIMU cTaHAapTamu CIIO mo cooTBeTcTBYIOIIEH
CHEINAIBbHOCTH;

—KOHTpPOJIb M ympaBieHue noctmwxkenueMm uenei peanmsauuu [TIICC3 CIIO,
ONpeeNieHHbIX B BHAE Habopa oOmUX H NPOPECCHOHATBHBIX KOMIETEHIINN
BBIITYCKHUKOB;

—o0ecrieueHe COOTBETCTBHSI PE3yJIbTaTOB OOy4YeHHs 3ajadaM Oy.ymiei
npodecCUOHATBFHON I€ATEIbHOCTH BBIITYCKHHKA.

7.2. Kputepuu oneHKHU 3HAHMI

OneHKa NUChbMEHHbIX KOHTPOJIBHBIX PA00T 00y4aromuXxcs o MaTeMaTHKe:

OTBeT OIICHUBACTCS OMMEMKOU «D», €CIU:

— paboTa BBIMIOJIHEHA TTOTHOCTHIO;

— B JIOTMYECKUX PACCYXKACHUSX U OOOCHOBAHHUU pEUICHUS HET MpOOENoB U
OILINOOK;

— B PCIICHHH HET MATeMaTHYeCKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OMKCKa, KOTOpasi HE SIBJSIETCS CJEACTBHUEM HE3HAHUS WJIM HEMOHUMAHMS Y4eOHOro
MaTepHuaa).

Ommemxa «4» CTaBUTCS B CIETYIONINX CIyYasx:
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— paboTa BBIMIOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHWS IIIArOB PEIICHUS
HepocTaTOuHbl  (ecii  yMeHHe OOOCHOBBIBATh  PACCYKJICHHS HE  SIBIISIIOCH
CHEIHATEHBIM 00BEKTOM TIPOBEPKH);

— JIONYIIEHbI OJIHA OIMOKa WM €CTh JBa — TPU HEJA0u€Ta B BBIKJIAJKAX,
pUCYHKax, 4YepTexax WM Tpapukax (eciim 3TH BUAB padOT HE SBISIINCH
CHEIHAIbHBIM 00BEKTOM IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CJIN.

— JomylieHo Oojiee OAHOM OmMOKM WM Oojiee ABYX — TpeX HEIOYETOB B
BBIKJIQJIKaX, YepTekax WM Ipadukax, HO oOydaromuiics o0iagaeT 00s3aTeIbHBIMU
YMEHUSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» CTaBUTCH, €CJIIN.

— JIOMYIIEHBbI CYIIECTBEHHBIC OMIMOKHU, MOKA3aBIIMEe, YTO OOyYArOIIMICS HE
obnagaeT 00s3aTeIbHBIMU YMEHUSIMU T10 TAHHOW TEME B TIOJIHON Mepe.

OuneHKa yCTHBIX OTBETOB 00y4YAIOIIUXCH 110 MATeMaTHKE:

OTBeT OIICHUBACTCS OMMEMKOU «5», €CIU CTYICHT:

— TMIOJHO PacKpbUl COAEp)KaHWE Marepuaia B O0ObeMe, NPEeIyCMOTPEHHOM
MPOrpamMMON;

— U3JI0XKWI  Marepuall  TI'PaMOTHBIM  SI3BIKOM,  TOYHO  HCHOJIb3Ys
MaTeMaTUYECKYH0 TEPMUHOJOTHID M CUMBOJIUKY, B OIPEACICHHON JIOTHYECKON
MOCJEN0BATENBHOCTH,

— TMPaBWIBHO BBIMIOJHWI PHUCYHKH, YEPTEXKH, TpapUKH, COIYTCTBYIOIIUE
OTBETY,

— TMOKazaJl yMEHHE WIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEpaMu,
IIPUMEHSITh €€ B HOBOW CUTYAallMU IIPU BBINIOJIHEHUH MTPAKTUYECKOTO 3aJaHNs;

— MPOJEMOHCTPUPOBAT 3HAHUE TEOPUU PAHEE H3YUECHHBIX COMYTCTBYIOLIUX
TeM, COPMHUPOBAHHOCTh M YCTONYMBOCTHh HCIOJIB3YEMBIX IMPU OTBETE YMEHHU H
HAaBBIKOB,;

— OTBEYaJl CAMOCTOSATEIbHO, 6€3 HABOIAIINX BOIPOCOB MPEMOIaBaTENS;

— BO3MOXHBI OJHA — JIBE HETOYHOCTH IPU OCBEIICHUU BTOPOCTEIEHHBIX
BOIIPOCOB WJIM B BBIKJIQJIKaAX, KOTOPbIE YUYEHHUK JIEIKO HCIPABHI MOCIE 3aMEUYaHUs
YUUTENS.

OTBET OICHUBAETCA oOmMMemKou <«4», eClii yIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5»,HO MPU ITOM UMEET OJNH U3 HEAOCTATKOB:

— B UBJOXKEHUM JIONYIIeHbl HeOoJbllIMe NpoOesbl, HE HCKa3uBIlIEe
MaTEMaTUYECKOE COJIEPKAHUE OTBETA;

— JIONYUIEHBI OJIMH — JIBA HEJ0YETA MPHU OCBEILCHUU OCHOBHOTO COAECPKAHUS
OTBETA, UCIPABJICHHBIE MOCIIEC 3aMEUYaHusl MPENoIaBaTes;

— JIOMyIIeHbl omuOka wid 0oyiee JBYX HEJOYETOB MPU OCBEIICHUU
BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JEIKO HCIPABICHHBIE MOCIE
3aMevaHus MPernoJaBaTes.

Ommemka «3» CTaBUTCS B CIEAYIOIIMX CIy4asx:
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— HEIMOJHO PACKphITO COAEp)KaHWE MaTepuaia (CoAepikaHHe H3JI0KEHO
(parmMeHTapHO, HE BCeria IOCIENOBATENFHO), HO IOKa3aHO oOliee TMOHMMaHHe
BOMPOCA W TPOJEMOHCTPHPOBAHBI ~ YMEHHS, JOCTAaTOYHBIE JJISl  YCBOCHHUS
nporpaMMHOro Matepuaia (ompejaeieHsl «TpeOoBaHHAMH K MaTeMaTHYECKOM
MOJrOTOBKE 00YUYAIONIMXCS» B HACTOSIIEH MPOTrpaMMe 110 MaTEMaTHKE);

— WMEJNHCh 3aTPyJAHEHHWs WJIM JIONYyINICHbl OIMMOKA B  ONpENeICHUH
MaTeMaTH4eCKOi TEPMUHOJIOTUHU, YEPTEekKaX, BBIKIAAKAX, HCIPABICHHBIC IIOCIE
HECKOJIbKUX HABOJISAIIMX BOIIPOCOB MPETIOIaBATEIS;

— CTYIEHT HE CHpaBWICS C NPUMEHEHHEM TEOPUU B HOBOM CHTYyalluH TPH
BBITIOJIHEHUH MPAKTUYECKOTO 3a/JaHusl, HO BBIMOJHWI 3aJaHus 005S3aTeIIbHOTO
YPOBHSI CIIOKHOCTH TI0 TAHHOH TEME;

— TpU  JTOCTaTOYHOM 3HAHMM TEOPETHYECKOTO MaTepuajia  BBISBICHA
HelocTaTouHasi cpOpMUPOBAHHOCTH OCHOBHBIX YMEHUH U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIEIYIONINX CITyJasiX:

— HE PaCKPHITO OCHOBHOE COZIEpKaHNE YUeOHOTO MaTepHaa;

— OOHapy)XeHO He3HaHHE YUYEHHKOM OOoJblIel Wiy Hanboliee BaKHOW YacTH
yueOHOro MaTepHana,

— JIONYIICHBl OIIMOKKA B ONPENEICHUH TIOHATUH, TPH HCIOJIb30BAHUH
MaTeMaTu4ecKOil TEpPMHUHOJIOTMHM, B pHUCYHKaX, YepTekax WM rpadukax, B
BBIKJIAJIKaX, KOTOpPBIE HE WCIPABJICHBI TOCIEC HECKOJBKHX HABOJSIIUX BOIPOCOB
IperoaaBaTels.

O0mas ki1accupukanus oMudOK:

[Ipu ouenke 3HaHUI, YMEHUN U HABBIKOB OOYYAIOIIMXCS CIEAYET YYUTHIBATDH
Bce omuOKu (rpyObie U HErpyObIe) U HETOUETHI.
1.I'pyObIMH CUUTAOTCH OIIUOKH:

— HE3HAHUE OIpPEJEIICHUS] OCHOBHBIX NOHITHI, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOKEHUN TeopuHr, He3HaHHe (OpMyJi, OOIICNPUHATHIX CHUMBOJIOB 00O3HAUYECHMI
BEJIMYMH, €IMHULl UX U3MEPEHUS,

— HE3HAHWE HAaUMEHOBAHUW €IMHUIL U3MEPECHUS;

— HEYMEHHUE BBIJCJIUTH B OTBETE INIABHOE;

— HEYMEHHUE NPUMEHSATh 3HaHUs, aJITOPUTMBI JJIs1 PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJIBI M 0000IICHNS;

— HEyMEHHE€ YUTaTh U CTPOUTH rPpaUKHy;

— HEyMEHUue N0JIb30BATHCS NEPBOMCTOYHUKAMU, y4eOHUKOM u
CIIpaBOYHHUKAMU,;

— TOTeps KOPHS UM COXPAHEHHE OCTOPOHHETO KOPHS,

— oTOpaceiBaHuEe 0€3 0OBSICHEHUI OJTHOTO U3 HUX,

— paBHO3HAYHbIE UM OIIUOKY;

— BBIYUCJIUTENbHbIC OIUOKH, €CITU OHU HE SABJISIIOTCS OMTUCKOM;

— JIOTUYECKHE OITHOKHU.

2. K HerpyObIM ommOKaM cjieyeT OTHECTH:
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— HETOYHOCTHh (POPMYJIMPOBOK, OMPEEICHUIN, TOHITHI, TEOPH, BhI3BAHHAS
HEMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPEICIIEMOIr0 MOHATUS WM 3aMEHOU
OJHOTO - IBYX W3 ATUX IIPU3HAKOB BTOPOCTENICHHBIMU;

— HETOYHOCTh rpaduka;

— HEpalMOHAJIbHbBIN

MECTO

pelIeHus

3aJa4un

01051

HECOOCTAaTOYHO

IPOJYyMaHHBIA IJIaH OTBETa (HApyIICHWE JIOTHKH, MOJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTENICHHBIMH);
— HepalMOHAIbHBIE METOABI PAOOTHI CO CIIPABOYHON U IPYTOM TUTEPATYpOIL;

— HCYMCHHUC pCUIATh 3aaa4M, BBIIIOJHATL 3aJaHUsl B 06H_ICM BUJC.

3. Hemoueramu ABJIAIOTCH:
— HepalOHaJIbHBIC TPUEMBbI BBIYMCICHUHN M IPe0Opa30BaHU;

— HeOpeXHOe BHITIOJHEHHE 3aHiCel, YepTexKel, CXeM, TpaduKoB.

7.3.01eHOYHBbIE CPeACTBA /IJIsl MPOBeIeHUs TeKYIIeil aTTecTaluu

Texkymuii KOHTPOJIb MOKET MIPOBOJUTHCA B (popMe:

— (pOHTAIBHBIN OMPOC
— UHJWUBUYaJbHbBIA YCTHBIM OIIPOC

— THMCbMEHHBIN KOHTPOJIb
— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuany
— TmpakTudeckas (;maboparopHas) paboTa

— 3ammra pedepara

— 3allyTa BBIIIOJITHCHHOI'O 3aJaHus,

— paspaboTka npoodyieMsl Kypca (oxian).

OueHrBaHUE MPU TEKYIIEH aTTEeCTAllUN

®opmMma Brazenns JInyneie ITpumepsl
arrecTany | 3HaAHUA VYmenus (aBbixn) KayecTBa OILICHOYHBIX
" CTYJICHTa CpEJICTB
VY cTHBIN KonTpons OrneHka OrneHka OneHka 3amaun K
OMpoC O | 3HAHUI MO yMEHUs HAaBBIKOB CIIOCOOHOCTH KOHTPOJIBHO
TeMaM OTIpe/IeNIEHHBIM | pa3inyarh paboThI ¢ OTIepaTUBHO U it pabote

npodiieMaM KOHKPETHbIE JUTEPATypHBbl | KAUECTBEHHO BOIPOCHI

MOHSTUS MU OTBeuaTh Ha HPHUIArarTCs
HMCTOYHMKAMHU | TOCTaBJICHHBIC
BOIPOCHI

Pedepar Kontposnb Ouenka Ouenka Ouenka Tembl
(moxmam) 3HaHUU 1O YMEHHUS HABBIKOB CIIOCOOHOCTH K pedeparon

ONpEJIETICHHBIM | pa3auyaTh paboTsI ¢ caMoCTosTeNbHO | (IOKITaI0B)

npobaemMam KOHKPETHBIC JUTEpaTypHBI | i paboTe u HPHUIArarTCs

MOHSITUS MU aHaIU3y
UCTOYHUKAMHU | JINTEPATYPHBIX
HMCTOYHUKOB

Kontpones | Kontpons OrneHka OrneHka OneHKa KonTposbn
Has paboTa | 3HaHUA YMEHUS HaBBIKOB CIIOCOOHOCTH bIe PaOOTHI

TEOPETHYECKUX | paboTarth C paboThI ¢ OTIEPATUBHO U TIPUIIAratoTC
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OCHOB MaTeMaTHYECK | MAaTeMaTHUYECK | KaYeCTBEHHO s
MaTE€MaTHuKU. UM alIiapaTtoM | UM allraparom | peiuaTrb
TUIst MOCTaBJICHHBIC
o0ecrieyeHus Ha MPaKTHYECKUX
pereHus paboTax 3amauun
MPAKTUYCCKUX )41
3ajay. apryMEHTHPOBAT
b pe3yJbTaThl

IIpumepHbIe TeCTOBBIE 3aJaHMUA . HE IPEAYCMOTPEHBI.

IIpumMepHbIe BONPOCHI 1JI1 YCTHOTO ONPoca:
1 JTaiiTe onpeneneHne KOMILIEKCHOTO YUCIa.
2 JlaliTe onpeneneHre MHUMOU €TMHUIIBI
3.HazoBuTte HaTypanbHbie YUCIA.
4 Ha3oBuTe paliioHaIbHbIE YnCiia
5 Ha3zoBurte cTrenneHr MHUMOU € IUHUIIBI
6.Kakue KoMILJIEKCHBIE YMCIIa Ha3bIBAIOTCS PAaBHBIMU
7 Kakue KOMILUIEKCHbIE YMCJIa Ha3bIBAIOTCS COMPSIKEHHBIMU.
8.Kakue KoMILIEKCHBIE YMCIIa Ha3bIBAIOTCS MTPOTUBOIOIOKHBIMU
9.Kak n3o0pakaroTcsi KOMIIJIEKCHBIE YHCIIa TEOMETPUUECKU
10 [aiiTe onpenenenre Moy sl KOMIIJIEKCHOTO YHUCIIA.
11 Kak HaiiTH apryMeHTbl KOMIIJIEKCHOT'O YHMCJIA
12 Ilepeuncaute popmbl 3aMMCH KOMIUIEKCHBIX YHCEIl
13Kak BBIMOTHATH ACHCTBUS HAJ] KOMIUICKCHBIMU YHCIIAMU B alnreOpandeckoi
dopme.
14 HazoBHTE YHCIIO COMPSDKEHHOE KOMITIEKCHOMY Yrciy Z = 2 - 3 U IEpEMHOXKHB
UX TauTe OTBET
15Yemy paBHBI KOPHHU KBAJIPATHOTO YPaBHEHUS C OTPUIIATEIIbHBIM
JTUCKPUMUHAHTOM.
16 JlaitTe onpeneneHre KOMIIJIEKCHOTO YHCIIA.
173anucath CBOKWCTBA CTENEHU C TPOU3BOJIBHBIM [TOKA3ATEIIEM.
18Yto Ha3pIiBaeTcs JorapudmMom ¢ TPOU3BOJILHBIM OCHOBAHUEM 7
193anucatbk 0OCHOBHOE JIOTapru(PMUUECKOE TOKIECTBO.
20ITocTpouTts rpaduk mokazarenbHON GYyHKIIMKA ¢ OCHOBaHUEM OoJbie 1.
21 Yto Ha3bIBaeTCs TorapupMUpoBaHUuEM ?
22 Y10 Ha3bIBAIOT HATYPAJIBHBIM JIOTapUPMOM?
233anucath GopMyITy Iepexoja OT OJTHOTO OCHOBAHUS K IPYyroMy?
24 Hazosute popmysl Kpamepa.
25Ilepeuncnure METOBI PEILICHUS! CUCTEM JTMHEHHBIX YPaBHEHUN C IBYMS
HEU3BECTHBIMMU.
26 Ilepeuncnure METOIbI PEILICHUS CUCTEM JIMHEHHBIX YPaBHEHUH C TpeMs
HEU3BECTHBIMHU.
27 HazoBute cBOMCTBA OMpEACTUTENS.
28 Ecnu onpenenuTenb paBeH HyJII0, TO CKOJIBKO PEIICHUN UMEET cucTemMa
29 Yo Ha3zbiBaeTcs GyHKIMEH?
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30Yt0 Takoe obnacTh onpeaeneHus U 00JacTh 3HaYeHUH QYHKINN?

31 Yo Ha3wkIBaeTcs GpyHKIMEH 0OpaTHON JaHHOW ?

32 JlaTh onpeieieHue CI0KHONU (PYHKIIUH.

33 IlpuBecTtu mpuMepsl 0OpaTUMBIX (HYHKITUH.

34 IlepeuncnuTh CrocoObl 3aaHusl PYHKIIMM, X TOCTOMHCTBA U HEJOCTATKHU.
35Yto Ha3zweiBaercs rpadukoM QyHKIIUNA?

36 KakoBbl 0cOOEHHOCTH TpauKOB MpsiMOi 1 0OpaTHON PYHKIIUN?

370t yero 3aBUCUT 00JIaCTh OMPECIICHUS CIOKHONU QYHKIUU?

38Kak no rpaduky GyHKINHA ONIPEACTUTD, IBISETCS U QYHKIIAS YETHOW, HEUETHOM.
39Yt0 Ha3bIBaeTCS MPOU3BOAHON (QYHKITHH?

40To moka3pIiBaeT MPOM3BOAHAS (PYHKIINS B TOUKE?

41 KakoB reOMeTpUUECKUNA CMBICI POU3BOIHOMN ?

42 KakoB (hu3nueckuii CMbICT IPOU3BOIHON ?

43 Kakue cBOMCTBa MPOU3BOIHOM Bl 3HaeTE?

44 ITo xakuM GopMyliaM BBIUYUCISIOTCS TIPOU3BOAHBIC TPUTOHOMETPUIECKUX
byHKIUN?

45I1o kakum GhopmyJsiaM BEIYUCIISIIOTCS IPOU3BOIHBIE CTEIIEHHON (PYHKIIUN?
46 Ilo xakum hopmyJiaM BEIYUCIISIIOTCS TIPOU3BOIHBIE TTOKAa3aTeIbHON (DYHKIIUN?
47 Ilo kakum GhopMyJiaM BEIYUCIISIIOTCS IPOU3BOIHBIE JTorapuMudeckon QyHKIUnu?
48 Kak BBIUMCIISIIOTCS] POU3BOHBIE CIOKHON (DYHKITUN?

49 Yto naspiBaercs auddepenimanom GyHKIUN?

50YT0 HEoOXx0aUMO cenaTh, 4TOObI BRIYUCIUTD Au(depeHunan GyHkuun?
51 Kakoii Bua uMeeT ypaBHEHHE KacaTelbHOU K rpaduky GpyHKiun Y= y(X)?
52 KakoB reomerpudeckuii cmbici auddepenimana?

53Kakas ¢hyHKIHS Ha3bIBAETCS MOHOTOHHO BO3pacTaIONIEh?

54 Kakas (hyHKIHSI Ha3bIBAETCS MOHOTOHHO YOBIBAIOIIEH ?

55 Kak uccienoBatrh GyHKIIMIO HA MOHOTOHHOCTD?

56 Kakue TOuku Ha3bIBAIOTCS KPUTUUECKUMU ?

57 Yto Takoe 3KkcTpeMyM (QYHKIIUN?

58 Kak uccienoBath GyHKIIHIO Ha SKCTPEMYM IO IEPBOMY ITPaBUITY ?

59 Kak uccienoBars GyHKIHIO, YTOOBI TOCTPOUTH €€ Tpaduk?

60 Kak BeUMCIUTh HAaMOOJIbIIIEE U HAMMEHbIIIee 3HaUeHne (PYHKIIUU Ha
MIPOMEXKYTKE?

61 Yo siBNIsieTCS OCHOBHOM 3a/1ayeil UHTErpajIbHOrO UCYUCICHUS ?

62. Kakas ¢pyHKIus Ha3pIBaeTCs MEPBOOOPA3HOM AJIs 3aJaHHON (DYHKIIUU?

63. Ecimm F(X) — mepBooOpa3nast s f(X), To kakuM paBEeHCTBOM CBSI3aHBI OHH MEXTY
co00it?

64. Chopmynupyiite TeOpeMy O CYIIIECTBOBAHUU MTEPBOOOPA3HON (HYHKIIHH.
65. IlepBooOpa3Has onpenensieTcss HE0THO3HaYHO. Kak 9T0 Hy»KHO TTOHUMATH?
66. [Touemy mpu UHTETPUPOBAHUH (PYHKIIHIA MOSBISETCS POU3BOJIbHAS
MOCTOSIHHAS ?

67. [louemy oiHa PyHKIIMS UMEET 1Y COBOKYITHOCTh EPBOOOPA3HBIX ?
68. Kak 3anucarb BCIO COBOKYITHOCTh EPBOOOPA3HBIX (PYHKIIHI?

69. Uto Ha3bIBaeTCs HEOMNpPEIeIEHHBIM HHTETPAIOM?
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70. Yem oTnnyaeTcs HEOMPEIACICHHBIM HHTErpal OT MEPBOOOPa3HON HYHKIIUU?
71. ITouemy UHTErpaJl Ha3bIBACTCS HEOMPEICICHHBIM ?

/2 YT0 Ha3bIBAETCSI BEKTOPOM B IMPOCTPAHCTBE?

73 Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?

74 Yemy paBeH yrojia Mexay BEKTOpaMU?

75Yemy paBHa JyiHa BEKTOpa?

76 Yemy paBHO CKaJIIpHOE MTPOU3BEICHUE BEKTOPORB?

77 Hemy paBHO BEKTOPHOE MTPOU3BEIEHNE BEKTOPOB?
78.HauanpHoe noHATHE cTepeoMeTpuu (onpe/ieieHne, OCHOBHBIC TTOHSITHS).
79.AKCHOMBI CTEPEOMETPUH.

80 CrnencTBus U3 akCHOM.

81 B3anmMHoe pacnosiokeHue AByX MPSMbIX B TPOCTPAHCTBE.
82 B3zauMHoe pacnosiokeHue NpsMOi U MI0CKOCTH.

83 Ilpu3Hak mapamieTbHOCTH MPSIMOU U TIIOCKOCTH.

84 Ilpu3Hak mapamienbHOCTH JABYX ITIOCKOCTEH.
85Teopembl 0 mapauIeNbHBIX TUIOCKOCTSIX.

86 Ilpu3Hak neprneHuKyIIPHOCTH MPSIMON U TNIOCKOCTH.
87 YpaBHeHnus miockocTH (o01ee).

88 Ilpu3Hak neprneHuKyIIPHOCTH ABYX TIOCKOCTEH.
89.YcnoBue mapamienbHOCTH IBYX IJIOCKOCTEH.
90.YcnoBue nepneHAUKYIIPHOCTH JIBYX MIOCKOCTEH.
91.Yron mexay IByMs IUIOCKOCTSIMH.

92 I1apameTpuueckoe ypaBHEHUE TPSIMON B POCTPAHCTBE.
93 Kanonnueckoe ypaBHEeHHE MPSMO B IPOCTPAHCTBE.

94 Yto Ha3bIBaETCSI MHOTOTPAHHUKOM ?

95 IlpuBenuTe mpuMepsl MHOTOTPAHHUKOB?

96 Yto Ha3bIBaeTCs TEIOM BpalleHUsI ?

97 IlpuBeauTe mpUMEpPHI TEJI BPAILICHHUS.

I[IpumepHbIe KOHTPOJIbHBIE PA0OTHI
Kontpoabnasi padora Nel no teme «KopHu, cTenenu, Jorapupmbi»
Bapuant Ne 1

1. Brruucaure:
2 1

a) 5—(27)3:(8)3;
6) 23/9-3324;

) 2033,
) 3378
r) 2-logs 10 — logs 4;
Il) 3210g3 5;

46



1 1
e) Zlogzg—logzg

log, 256
2. YOpocTUTe BhIpKECHHE:!

7
8k3kZ Y/a?2
a) 5 6) %/a—s '

k 2
3.BeImonHuTe 1eiCcTBU:

logo’l 0,005 - log()’l 0,05
Bapuant Ne 2

1. Beruucaure:
2

)
6) 4 - /25 - 2 - 1/40;

B) /36 - 24 - 54;

r) 2-logs; 6 —logs 4;

I[) 4310g4, 3;

e) 1110g2 4+logq4 2

2. Ynopocrture BLIpa)KCHI/IC'

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

3.Brinonnure aeiictBus.

log,s 5 + Toge 15

IIpuMepHbIe MPaAaKTHYECKHE 3aaHUA.
3aganue 1:

Bapuant Ne 1

1. Beruucnure:
2) 2+ (0,32)z;
6) V18- V-12;
B) /1232 - 36;
r) 4-log, 2-log, 4 + 2;
n) logs 200 — logs 8;
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e) 104—3 logqo 5.

2. YnpocTuTe BhIpaKeHHUE!
3
a)
a3

_2
(3a"3)%a
2
3.BrinonauTe neiicTBUA:

E; 0) V2n13 - V/8n3.

17
10g13 17 - 10g13 E

BapuanTt No 2

1. Beruucnure:

2 1
a) 3-83 — (82)3;

3,120_
6)0,5" |0
B) V16 - V4 — 23/27;

r) loggs 6 —logg 5 12;

) logs 8 .
logs 2

e) (logs 6 —logs 12 + logs 24) - log,, 25.
2. YnpocTuTe BbIpaKeHHUE!

a) yg - yg; 6) 'Vx25: *Vx16,

3. BrinosiHuTE 1€HCTBUSA.

17
10g13 17 - 10g13 E

3ananme 2:
BapuanT Ne 1
BbraucnuTh npeensr:

. 3x%-17x+10 . 5-x . A1+Z2% -1 2+ x+1
1. lim————. 2.lim ———. 3.lim ———. 4.lim————
x-5 3x2 —16X+5 x-53—./2x -1 z-V3 3z x-o 3% + x2 +1

. 2x*-5x-3
5. Berauciurse npenen cbyHKuHH lim 0
x-% 3X° —4x—15

IPUX, =3 U X, = .
Bapuant Ne 2
Brranciurs npenesnsr:

4yt - | 1-41-%2 Byt -y
1. “m4x2—7x+3_ 2.lim X . 3dim=——". 4.“m5x4—x3+2x.
x-1 3X -2x-1 X”01l3+x—,\l3—x X-0 X X—0 ¥ _8X +1
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2 — —
5. Beruncnuts npeaen (byHKuI/IH lim 4X—7X2

M o —x—6 Npux, =0 1 X, =,

IIpuMepHBbIe camocTONATEIbHBIE PA0OTHI

Paoora 1:
Bapuant Ne 1
1. Beruuciure:

71 71 71
2tg(—) tg — + cos—
9(4)ED93 6]_

a) ;
cosT— Zsin3—ﬂ
5) cos 336’ —cos’ 156’ +tg100° Hg350° tg®18’
tg?72° + ctg?162 2
. 3 7 3n 3n
B) sin(@ — B),eciucosqa == COSB=-—, —<a<2m U m<f<—;
) sin(@ - B),ecau 5 ] 2 2 B >
3 7l
I) cos2a,eciu cOSa =g M O<a<5.
. tg150 sin200°
2. Omnpepnenure 3HaK BEIPAKEHUS: :
cos32( ctg1 40
3. BolunciuTe 3HaueHME OCTALHBIX TPUTOHOMETPUYECKUX (YHKLIMH yria o,
ecliu ctga =£ ur<a<l.
3 2
. 5,371
S, A iy (-a)

4. JlokaxuTe TOXJIECTBO: =1.

ctg®(a - 2m) ctgz(a—g—ﬂ)
2

5. Ympocrure: sin(@ - 2m) Ed:os%—a)ﬂg(n—a) [ﬂg(?’?n+a)+cosz(g—a).

Bapuant Ne 2
1. Beruucnure:
sin® x —3cos X
a) = ) 2
2sIin“ X +cos” X

, €cln tgx =3,

6) sin(- 7 +cos( ) +1g(*2 ) ~ctg 1 ):

B) tg(a + B),eciu ctgazé, 0<a<§;

a 3 3n
I) COS—,ecnuCoOSa =— U — <q < 27T.
2 5 2
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. sin145 ctg250°
2. Onpenenure 3HaK BbIPAXKEHHUSI: .
cos315°tg200°

3. Briuucnaure 3HaUY€HHME OCTAJBHBIX TPUTOHOMETPUYECKHX (QYHKIMN yria d,

4 7
€CJIM co0Sa =—— U —<a <TI.
5 2
4. JloxaxkxuTe TOXIECTBO: tga [tgs + (tga +tgp) [ctg(a + B) =1.
5. Ynpocrure: cos(%) Ed:os%) - sin(%) E‘sin(%) :

Pabora 2:
1°. c'= 8°. (tgx)' =
2. (x7)'= . (ctgy'=
B wactnocrn, X = 1¢°.  (arcsinx)’ =
(x2) = 11°. (arccox)' =
) = 12, (arctgy) =
oy 13, (arccigy' =
( X? - I[TPABUIIA JUODPEPEHIIMPOBAHIM A
[Ej _ 14°.  (u+v) =
X
3. (kx+b)'= 15, (u-v)'=
2. @)= 16", (W)’ =
B gactHOCTH, €)' = 17 (cu)’ =
5. (log, X)' = 18°. N
B ywactnoctH, (Inx)"= (Vj B
(lgx)’' = [lj _
B wactHOCTH, v .
6.  (sinx)' = TTPOM3BOIHASI CJIOKHON dVHKITNN
7. (cosx)' = 19,  f(g(x)' =
PaboTra 3:
3anucath TaOIUYHBIE HHTETPAIIBI:
1°. dex =
2°. J' X dx = B uvactHOCTH, j dx =
L
' X
4. Iaxdx = B yacTHOCTH, Iexdx =
5°. J'cosxdx:
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6°. jsinxdx:

0 dx _

[ Icos2 X

dx
8°. .[ —— =

sin? x
dx dx

o°. J. = B yactHOCTH, .[ =

a® - x? V1-x*
10°. J.% = B uacTHOCTH, I% =
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7.40ueHoYHbIe CPeACTBA J1JIsl MPOBeIeHUs MPOMEKYTOUYHOI aTTeCTAlNU

HpOMC)KYTO‘{Ha}I arrecrauusa

N JInunsble [Tpumepsl
®opmMma [IpakTrueckui
ATTeCTALIH 3HaHUSA YMmenus onbIT (BTazeTD) KauecTBa OILICHOYHBIX
CTYJICHTa CPEICTB
Huddepen | Kontpons Onenka Onenka Onenka KoHnTponbHas
LUPOBAHHBI | 3HAHUS YMEHHS peuiaTh | HaBBIKOB crocobHocTu | padota
i 3auer (B | OCHOBHBIX TUTIOBBIC JIOTUYECKOTO IPaMOTHO H | MPUJIAraeTCs
BUJIE onpejeneHul, | 3agauu B | MBIIIJICHUSI TIPHU | YETKO
KOHTPOJBbH | TEOpeM, obnactu pelieHny 3aJad | u3ararb
oii paboTsl) | hopmyi, npodeccuoHaNb | B oOyacTu | Marepuanl B
MpaBWwJI W Tp. | HOU npodeccuoHans | TUCBMEHHOM
B MaTeMaTHKE | JACSTENbHOCTH. | HOM BU/JIE
Ouenka NEeATEIIbBHOCTH
YMEHHUS
MMOHUMATH u
YMETb
MPUMEHITh Ha
MIPaKTUKE
TEOPETUUECKUI
MaTepuan
DK3aMeH Kontposnb I'pamoTHO Ouenka Bonpocet  u
3HAHUS u3nararhb CIIOCOOHOCTH | OHMIIETHI
OCHOBHBIX TEOPETUIECCKUI IPaMOTHO | | MPUJIATAIOTCS
OmnpeAeieHul, | MaTepual u YEeTKO
TEOpEM, yMeJo U3JIarath Xoj
dbopmy, MPUMEHSTh €ro pelieHus
OpaBWI W Tp. | IPH  PEUICHUH 3a1a4 B
B MaTEMaTHKE | MPAKTHUYECKUX obnactu
3aja4 npodeccuona
JILHOU
JESITEIILHOCT
u
apryMEeHTHPO
BaTh
pPE3YNIbTATHI

7.4.111pumMepHBbIe BONPOCHI VISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTALMH:

1. Ilensle m paunoHasibHble uucia. JlelicTBUTenbHBbIE 4Mcaa. AOCONIOTHAs U
OTHOCHTEJIbHAS IOTPELLIHOCTH.

2.  KopHu u cTeneHu, ux CBOMCTBA.

3. Jlorapudm: onpenenenue u cpoiicTBa. Buasl morapudmos. [IpaBuna necTBuit
¢ orapupmamu.

4.  Jlorapupmuyeckue ypaBHEHHUS U HepaBeHCTBA. CIOCOObI pelieHus.

5.  IlokazarenbHble ypaBHEHHS U HepaBeHCTBA. CIOCOOBI peleHus.
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6. Pannannas mepa yria. COOTHOIIEHHS MEXY TPaayCHON U palMaHHON MepamMu
yria. CUHyC, KOCUHYC, TAHI'€HC, KOTAHT'€HC 4Mciia. TpUroHoMeTpuieckue (QpyHKIUU
YKCJIOBOIO apTyYMEHTA, 3HAKU UX 3HAYCHUM.

7.  OcHOBHbIE TPUTOHOMETpUYECKHUE TOXKAEeCTBA. PopMyIibl puBeaeHUs. CUHYC 1
KOCHHYC JIBOWHOTO yTIJIa.

8. [Ipocrenmue TPUTOHOMETPUYECKUE ypaBHEHUS. Pemenune
TPUTOHOMETPUUYECKUX YPABHEHHI

9. O@yukuuu. CnocoOwsl 3amanus ¢(ynkuuu. CpoiictBa ¢yHkiuil. CroxHas
byHKIHUA.

10. Crenennas GyHKIUA: ONpeeeHrne, CBOUCTBA U IpaduKu

11. Tloka3atenbHas QPyHKIUS: ONpeIesIeHUEe, CBOMCTBA U rpaduKu

12. Jlorapudmuueckas QyHKIMS: ONpeeiIeHne, CBOMCTBA U TpaduKH.

13. Cunyc, KOCHHYC, HX CBOMCTBA U rpadukH.

14. Taurenc, KOTaHT€HC, MX CBOMCTBA U IrpadUKH.

15. TIIpeoOpazoBanuss  rpadukoB. I[lapamrensHbIi  TEpEeHOC,  CUMMETPHS
OTHOCUTEJILHO OCEl KOOPJIMHAT U Hayayia KOOPJAUHAT, PACTsHKEHHUE U CKaTuhe.

16. [IIpousBoaHas: onpeaeneHne, reOMETPUIECKUN U (PU3NYECKU CMBICI.

17. TlpaBuna u hopmyinsl quddepentiupoBanus GyHKIUH.

18. HeobxoaumMble U qOCTaTOYHBIE YCIOBHS BO3pacTaHus M yObIBaHHs (HYHKIUH,
CYIIIECTBOBAHHSI SKCTPEMYMA.

19. Heob6xoaumMble U JOCTaTOYHBIE YCIOBHS BBIMYKJIOCTH M BOTHYTOCTH Ipaduka
¢ynkun. OnpeneneHne TOUKH neperuoa.

20. HauOonbIiee 1 HauMEeHbIIIee 3HaUCHHS QYHKIIMU HA TTPOMEKYTKE.

21. OO6mas cxema noctpoeHus rpadukoB HYHKIIUN C TOMOIIBIO MPOU3BOIHOM.

22. [IlepBooOpa3nas: omnpeneneHue. HeonpeneneHHblid UHTETpal: ONpeAelieHue U
CBOMCTBA.

23. @opmynsl  uHTEerpupoBaHus. CrnocoObl BBIYUCICHUS HEOIPENEICHHOTO
UHTETpaa.

24. OmnpeneneHHbII UHTETPaJ: ONpeaeIeHIe, TEOMETPUUECKUN CMBICT U CBOWCTBA.
25. KpuBonuHelHass Tpamneuus: MOHATHE, CIOCOObl BBIYMCICHUS IUIOIMIAINA C
MOMOIIIBIO OINPEEIIEHHOI0 HHTErpalia.

26. OcHOBHBIE MMOHSITHS KOMOMHATOPUKH.

27. CoObrtus. Knaccuueckoe ompeneneHre BEPOSTHOCTU. TeopeMbl CIOXKEHUs U
YMHOEHHUSI BEPOSITHOCTEM.

28. Bexrtop: ompenenenue u aecTBus Haa Humu. CBOWCTBA JEUCTBUN HaX
BEKTOPAMHU.

29. [louarue npsIMOYroJibHOM IE€KapTOBOM CUCTEMbl KOOPAMHAT HA MJIOCKOCTH U B
npoctpaHcTBe. [IpaBuia neiicTBUil Hal BEKTOpAaMHU, 3aIaHHBIMUA KOOPJIMHATAMH.
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30. OcHOBHbBIEC TIOHATHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUN U CIIEJCTBUS U3
HUX.

31. B3saumHOE pacnosioKe€HUE MPSAMBIX, NPAMON U INIOCKOCTH, IBYX IUIOCKOCTEH B
npoctpaHcTBe. OCHOBHBIE TEOPEMBI O APAJIICIBHOCTH IIPSIMOM U INIOCKOCTH.

32. Ilomatue yrma Mexay  CKpEHIMBAIOMIMMHCS  OpsAMbIMU.  [IpusHak
IIapaJuIeIbBHOCTH IBYX INIOCKOCTEN, CBOMCTBA MTAPAJUIEIIbHBIX IIJIOCKOCTEH.

33. IlepneHauKkynapHOCTb MNPSAMOM M TUIOCKOCTH. 3aBUCHUMOCTb  MEXKIY
NIapaJuIEIbHOCTBIO U MEPIIEHANKYIISIPHOCTBIO MPSMBIX U INIOCKOCTEH.

34. llepnengukynsap U HakjIoHHasg. OCHOBHbIE TEOPEMBI O NEPIEHIUKYJApPE U
HAaKJIOHHOM.

35.  VYroa Mexay npsMol U III0CKOCThI0. TeopeMa o TpExX nmeprneHauKyIspax.

36. [IlonsiTus nABYrpaHHOrO yrja, JUHEHHOrO yria, yria MEXIy IUIOCKOCTSIMH.
OCHOBHBIE TEOPEMBI.

37. llepneHAUKYISAPHOCTH ABYX IJIOCKOCTEH.

38. Mmuororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [[paBUIbHBIE MHOTOTPAHHHKH.
39. Ilpusma: onpenenenue u Buipl. CeueHue B Ipu3Max.

40. Ilapamnenenunen. Ceuenue B napaienenuneae. OCHOBHbIE TEOPEMBI.

41. Ilupamupa: onpeanenenue. [IpaBunbHas nupamuia.

42. unuHIp v KOHYC: ompeesieHue u cBoiicrsa. CeueHusl.

43. Illap u cepa: onpeneneHne U CBOMCTBRA.

44. OObeM reoOMETPUUECKOro Tella: MOHITHE U OCHOBHBIE (DOPMYJIBI.

7.4.2 1lpumepHble 3a1a4M JJIs1 TPOBeeHUSI MPOMEKYTOUHOI aTTeCTAlMU

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

2x+1>4x—17.
Pemmure cucremy ypaBHEHMHM C TOMONIBIO OINPEACIUTENEH CUCTEMBI:
5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

4.  Pemute ypaBHenwus: a) logs x = 2logs 3 + %log5 49 — §1095 27,
0) 9* — 2-3* = 63.

sin? (E)+tg3 (E)—Z cosZ
4 3 4

1.
2.  Pemure cucreMy HEpaBeHCTB: {
3.

5 Beruucnure:
’ ’ 2(T 3(M\_o ¢in™’
cos (4)+ctg (6) 2sin
6. Brruucnure 3Ha4YeHHE OCTANBHBIX TPUTOHOMETPUYECKHMX (PYHKIUK yria o,
. 3 T
eciu sina = —ZI/IE< a<T.
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7.

Z1+z
JI1s 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE —=, €CIIH
23724

Z1 = 3 + i,Zz = -2 + 3i,Z3 =4 — 21:,24 = 4i,

Bapuant Neo 2

1.  Pemmre ypaBuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2.  Pemmre cuctemMy HEpPaBEHCTB! {3x —8<2x-10,
2—5x=>6—6x.
3. Pemmte cucreMy ypaBHEHHMH C TIOMOIIBIO ONPEACTHUTENEH CHUCTEMBI:
5x—3y+4z =6,

2x—y—2z=0,

x—2y+z=0.
4.  Pemute ypaBHEHUS: a) logf x +logix = 6;

2 2

0) 5¥*1 —3.5%2 =122,

5.
6.

7.

3ctgg+tg§-(tg;—t+sing)-

Brrancnure: —7
2—CoSTT—2 sm;

Brruucnure 3HavYeHHE OCTANBHBIX TPUTOHOMETPUYECKUX (PYHKIUN yria o,

V3 3w
ecm cos @ = —u— < a < 2.
Z1—Z
JI1sl 3aJaHHBIXZ,, Z, Z3, Z4 BBIYUCINTH BBIPAKEHNE ——, €CIIH
2372y

Zl=_3_i,22 =2_2i,Z3=3+2i,Z4=5.

7.4.2.

7.4.311puMepHble 3aJaHUs VIS TIOATOTOBKHU K IK3aMeHY

AR o A

[octpouts rpaduk pyHkiuu y=3" -2
[Toctpouts rpadux pynkuun y = 3 + sin 2x.
Haiiure 061macTs onpenencans GyHkun y = log,(8 — %), vy = Vx + 1.
UccnenyiiTe QpyHKIMIO HA YETHOCTh Y = X2 COS X.
Hatitu f'(1),ecim f(x) = i +4e"
2 X

Haiiti npoussoanyto ¢pynkuuu f(x) = X2 +inx+S
X

3 2
Haitnute makcumym QyHKITUN Y = X3 + X2 - 2x-— 2;

Haiitu Touku nepern6a GpyHkuuu y = 1 2x

Haiitu HEonpeneleHHbI HHTETPA: J'( _522 + ): - 3de
cos X
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10. Haiitu HeonpeaeICHHBIN HUHTETPAJT: J'()(;ljdx
X

3
11. BeruucauTh onpeneeHHbIA UHTETpa: I (3x% + Xdx
2

12. BelyuciuTh miomaab GUIrypsl, OrpaHUYCHHON JIMHUAMU Yy = X%,y =2 - X

13. B mkone 1254 yyamuxcs. M3 aux 1200c¢ xopomreit ycneBaemoctbio. Haiitu
BEPOATHOCTH TOTO, YTO HAYTraJ BHIOPAHHBIN YUEHHUK OyJeT HeyCIEeBAIOIINA.

14. Cxonbkumu crnocobaMu U3 25 YYEHHKOB Kilacca MOKHO BbIOpath 4 mms
y4acTus B IPa3IHUYHOM KOHIEpTE?
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7.4.AllpuMepHble OUJIeThI 1JIs1 IPOBEACHUS IK3aMeHA

1920

MUHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
@DenepalibHOE rOCYapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO
o0pazoBaHus
«Ky0aHcKuii rocy1apcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
HNHceTuTyT cpeaHero npodeccuoHaIbLHOTo 00pa3oBaHus

BUJIET Ne 1

1. Lenblie u panrioHanbHble yncia. [lelicTBuTenbHbIe ynciaa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS TIOTPEIITHOCTH.

2. [IpsimoyronbHas (IekapToBa) cucTeMa KOOpAUWHAT B pocTpaHncTBe. Dopmyia
PACCTOSIHHSI MKy IBYMSI TOUKaMH. Y paBHEHUE CHEPHI.

3. Ha sk3amene 60 6uneroB, AHpel He BeIyuns 3 U3 HUX. HaliiuTe BeposSTHOCTh TOTO,

4qTO CMY IonaacTCs BLIy‘ICHHLIﬁ OMJIeT.

[Tpencenarens npeaMeTHOU (IIMKJIOBO) KOMHCCHUN H.I'. Turos

1920

MUHUCTEPCTBO OBPA30OBAHUA U HAYKHU P®
@DenepalibHOE rOCYapCTBEHHOE OI0JKETHOE 00Pa30BaTEIbHOE YUPEKIECHUE BBICIIETO
o0OpazoBaHus
«Ky0aHcKuii rocy1apCcTBeHHbI YHUBEPCUTET»
(®T'BOY BO KyoI'Y)
NucTutyT cpearero npogeccuoHaAJIbHOT0 00pPa30BaHUA

BUJIET Ne 2

1. CrerneHu ¢ pallMOHAIbHBIMUA TOKA3aTEISIMU: ONPEEIICHUE U CBOMCTBA.
2. BekTopsl B IpOCTpaHCTBE: ONPEACICHUE U NEUCTBUSA HAl HUMH.
3. CKOJBKUMH CIIOCOOaMH MO>KHO M3TOTOBUTH TPEXIBETHBIN (pIar ¢ TOpU30HTAIEHBIMA

IIojioCaMu, €CJIM UMCCTCA MaTCprall 7 Pa3JINIHBIX HBGTOB?

[Tpencenarenb npeaMeTHOU (IIMKIIOBO) KOMHCCHU H.I'. Turos
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8.OBYUYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C OT'PAHUYEHHbBIMHA
BO3MOXHOCTAMM 310POBbS

[Topsnok oOy4yeHHs MHBAIMIOB U CTYICHTOB C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU OTIpE/EIICH
«[Tonoxxennem KyOI'Y 00 oOyueHMHM CTyJEHTOB-MHBAJIHIOB M CTYACHTOB C OTPAHUYCHHBIMU
BO3MOKHOCTSIMU 37I0POBBSI».

JInst U1 ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 30POBBS IIPEIYCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3/I0POBBS TAKUX JINI.

9. IOINOJIHUTEJIBHOE OBECIIEHEHUE JUCIUIIJINHbI

He npenycmorpeno
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U3MeHeHH paboyeli yueOHON MporpaMMBl 110 TUCLHUIUINHE
MareMaruka: anrebpa 1 Hayaja MaTeMaTHYeCKOro aHajau3a, reoOMeTpus

I[OHOIIHGHI/ISI U U3BMEHEHUNs1, BHOCUMBEIC B pa6oqy10 nporpaMmy AUCLHHUTIMHBI

OcHoBaHusl Paznen PI1/L, B
BHECCHUA KOTOpHﬁ v -
S CopepaaHre BHOCUMBIX J0TOJIHEHHWH, U3MEHEHUH

JIOTMOJIHEHUU U BHOCATCS

U3MEHEHU I U3MEHEHUs

[Ipennoxenue

paboTonarens
1. bammakos, Mapk MBanoBuy. Maremaruka: anrebpa v Hauasna
MaTeMaTHYecKkoro aHanusa, reometpus [ Teker] : yueOHUK st
HCTIONb30BaHKs B ydeOHOM mpoliecce 06pa3oBaTebHbIX yUpeKIeHN
CIIO Ha 6a3e 0CHOBHOTO 00111ero 00pa30BaHus C MOJyYCHHEM CPeHEro
o6ero o6pazosanus / M. W. Baumakos. - 4-¢ u311., crep. - Mocksa :
Axapmemus, 2017. - 253 c. : un. - (ITpodeccuoHanpHoe oOpasoBaHue.

[Ipennoxenue O61eo6pasoBaresibHbie JUCLHUIIMHBI). - ISBN 978-5-44

COCTaBUTENIS 2. bammakos, Mapk MBaHoBuy. Maremaruka: anrebpa v Hauasa

NporpamMmbl MaTeMaTH4ecKoro aHanusa, reomerpus [Tekcr] : 3anauHuk : yueOHoe
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Penen3us

Ha pa0o4yI0 NporpaMmy y4eO0HO# AU CHUILTHHbI

II1.01 MaremaTnka: ajaredépa u HA4aJIa MATEMATHYECKOT 0 AHAJIN3A, TeOMeTPust
s cnenuanbHocTH 43.02.10 Typusm

PaGouass mporpamma yuebnoit naucumruiuael I1J[.01 Maremaruka: anrebpa u Havana
MaTEMaTHYECKOTO aHaliu3a, TeOMeTpusi pa3paboTaHa s CTYIACHTOB CHEIHAIBbHOCTH CPEIHEro
npodeccronansHoro obpasosanus (nanee CI10) 43.02.10 Typusm Ha 0OCHOBE NPUMEPHOM IPOrPAMMBI
00111e00pa3oBaTe/IbHON y4eOHOU JMCHMIUIMHBI «Marematuka: anreOpa W Havaja MaTeMaTHYeCKOro
aHamM3a; TeOMEeTpUs» Ui NMpOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aluil, PEeKOMEHJI0BaHHOM
®eniepalibHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexkJeHueM «dDenepaibHblii MHCTUTYT Pa3BUTHSA
obpazopanusiy (OPI'AY «DUPO») B kadecTBEe NMPUMEPHON MPOTrpaMMbl JJIsl peaiu3allid OCHOBHOMN
npodeccuoHanbHOM oOpa3zoBarenbHOi mporpamMMel CITIO Ha 6a3e ocHOBHOTO 00IIET0 0Opa3oBaHUS C
nojrydeHueM cpeanero obmiero odpaszoBanus. [Iporokon Ne3 or 21 wuronst 2015r. Peructpanmonnsiii
Homep peteHzuu 377 ot 23 uronst 2015r. DT'AY «DUPO».

VYuebnas mucumrmummna I1J[.01 Maremaruka: anrebpa u Hadyajga MaTeMaTHYECKOrO aHajH3a,
reomeTpus nzyuaercs B 1ukiie Ol obmeo6pazoBarenbHoii noaroroBku yueonoro miana OITOIT CIIO B
yactu npopmibHbeIx aucuuiuiud [1/]. O0y4yenue nmpoBoauTcs Ha 6a3e OCHOBHOTO OOIIET0 00pa30BaHUs
U HalleJICHO Ha MOJTy4YeHHe CpeiHero oomero oopasosanus. Pabouas nmporpaMma cocTaBieHa JJisi O4HOM
dbopMbI 00yUEHUSI.

Pabovas mporpamma yueOHOH AMCHMIUIMHBI COCTABIEHA JIOTHYHO, CTPYKTypa AMCIUIUINHBI
COOTBETCTBYET MPHUHIUITY €IUHCTBA TEOPETUIECKOTO M MPAKTHYECKOTO O0YUCHHS, pa3/iesbl BbIICICHBI
JTUIaKTHYECKH 1ienecooOpasHo. [locmenoBaTrenbHOCTh TeM, MpeaaraéMbIX K U3Y4eHHI0, HAallpaBJieHa Ha
Ka4eCTBEHHOE YCBOEHHE yueOHOro MaTepuaia. Buasl caMoCTOSTEIbHBIX PadOT MO3BOJISIOT 0000IIUTH U
yrayOuTh W3y4aeMblii MaTepuaid M HalpaBlieHbl HA 3aKpPEIUIEHWE YMEHHS TIOWCKAa, HAKOIUICHUS W
00paboTKu nHMOpMAIIHH.

Cucrema 3HaHMH W yMEHHl, 3aJOKCHHAas B COJICPKAHUM, CIIOCOOCTBYET IMPUOOPETCHHIO
IPAKTHYECKOTO OIBITA M COOTBETCTBYET TpPeOOBaHMSIM K pe3yjibTaraM OCBOCHHs mpeamera. llacropt
nporpaMMbel 0OOCHOBAaHHO M TOJHO OTPa)KaeT COACPIKAHWE NUCHUILIMHBL, €€ POJb MU MECTO B IOJITOTOBKE
CIICIMAIMCTA CPETHETO 3BEHA, PACKPHIBACT LIEJU M 33Ja4H y4eOHOH qucuIuimHbl. OnpeeneHbl TpeOoBaHus
K YMEHUSIM U 3HAHHSM CTYACHTOB.

IIporpamma paccunrtana Ha 354 yaca. TemMaTHUECKUH IJIaH U COJEPKAaHUE yUYEOHOW JUCIIMILTUHBI
pacKpbIBaeT TIOCIEIOBATEILHOCTh IPOXOXKICHHUS TEM, COOTBETCTBYET TEMAaTHUECKOMY IUIAHY H
pacnpenelieHu0 4acoB. B mporpamme ompenencHsl (Gopma POBEACHUs, eI, 3aa4dd  y4eOHOi
JUCHUILINHBI, ITPEACTABJICHBI 06H33TCHBHBIC q)OpMI)I OTYEeTHOCTHU. Peamm3oBaHbl JUITAKTHYCCKUC TTPUHIIUIIBLI
00ydYeHHs: IEIOCTHOCTh, CTPYKTYPHOCTb, OTpPaK€Ha B3aUMOCBS3b MEXIY OTACIbHBIMH DIIEMEHTAMH

CTPYKTyphl. M3yueHne MaHHOW AUCHUIUIMHBI crocoOcTBYeT 3¢ (EeKTHBHOM M KadeCTBEHHOUM IOATOTOBKE

59



cTyneHToB. llepeueHb pEeKOMEHIyeMOW OCHOBHOW W OTIOJHUTEIBHOW JHTEpPaTyphl BKIIOYACT 0OIIe-
JOCTYIHBIE MCTOYHMKH, M3JaHHbIC B TOcieaHee Bpems (He mosnpHee 5 jer). Ilepeuncnennsie MuTepHET-
pecypchl akTyalbHBI U JOCTOBEPHBI.

Pazpaborannasi mporpamma yueOHOW jucrummuiuabl [1J[.01 Martemaruka: anreOpa u Havana
MaTeMaTHYECKOr0 aHalln3a, T'eOMETpPHsS MOXKET OBITh PEKOMEHIOBAaHA ISl MCIOJIB30BaHHS B Yy4eOHOM
mpolecce Mpu MoAroToBke 1o cnennaibHocT 43.02.10 Typusm.

JoueHT Kadenps

MH(OPMAIMOHHBIX .
. “Mna
00paszoBaTeILHBIX TEXHOIOTHI L / 3acsaxo
(hakymnpTeTa MaTEMaTHKH H Onsra BnagumuposHa

koMmeioTepHbIX Hayk OI" BOY BO

«KyOI'Y», k.11.H., TOIIEHT
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Peuensus
Ha pabouyo mporpamMmy y4eGHOM AHCHUILIHHb]
I1/1.01 MaTemaTuka: anredpa u nauaja MaTEMaTHYeCKOr0 aHAJIN3a, FeOMeTpHUs
Anst cnennanbHoct 43.02.10 Typusm

PaGouas nporpamma yueGHO#N AHCUMMANHBI .01 Marematuka: anreGpa u Hayana MaTeMaTHYECKOrO
aHasIM3a, reoMeTpust paspaboTaHa AJs CTYAEHTOB CHeLMaNbHOCTH CpeaHero npogeccHoHanbLHOro 06pa3oBaHms
(nanee CI10) 43.02.10 Typusmua ochose MPUMEPHOH  nporpammbl  06ieoGpasosatebHOM  yueGHOH
AMCUMNAMHBL - «Martematuka: anrebpa M Hauana  MaTeMaTHYECKOro aHajaM3a;  reomMeTpusy s
npoeccHoHanbHBIX 06pazoBaTENbHBIX OpraHusauuii, pexomennoBaHHoi DeaepaibHbim rocy1apCTBEHHbLIM
ABTOHOMHEIM yupexaeH1em «DenepaibHblii MHCTUTYT pa3BUTHS obpasoanus» (PIAY «DUPO») B kauecTse
MPUMEPHOM NPOrpaMMbl AJis peain3aLin OCHOBHOM npodeccHoHanbHOM 06pa3oBaTesnbHOI nporpammel CITO
Ha Gase 0CHOBHOro 06uiero oGpazoBanus ¢ MoJy4eHHem cpeaHero obuiero obpasosanus. [potokon Ne3 or 2|
uions 2015r. PeructpaunoHHslii Homep peuensuu 377 ot 23 mions 2015r. OI'AY «DUPO».

Yuebnas aucunnauna I171.01 Maremaruka: aiarebpa W Hauyana MaTeEMaTHYECKOrO aHalu3a, reoMeTpHus
u3ydaercs B umkiae OIT oOweoOpasoBarenbHol MoAroTOBKH yuebnoro nana OIIOIT CIIO B uactu
npoGuIbHBIX AMcUMMInH T1]], OOGyuenue npoBoanTCs Ha Gase OCHOBHOIO OBLLEro 00pa3oBaHKs ¥ HaLEEHO Ha
nosy4eHne cpeanero obuwero obpasosatus. PaGouas nporpamma cocTaBieHa A1st OUHOIN popmbl 00yueHus.

PaGouas nporpamma yueGHOIM AMCUMMAMHBI  cOCTaBleHa JOrHYHO,  CTPYKTYpa  JAMCLMIUIMHbI
COOTBETCTBYET NPUHLMMY €AWHCTBA TEOPETHYECKOrO M MPAKTHYECKOrO 00yueHHus, pasaesibl BblAENEHBI M-
AakThyecku  uenecoobpasHo. [locnenosartenbHOCTL Tem, mpemnaraembix K M3YUYEHMIO, HanpaBjeHa Ha
Ka4eCTBEHHOE yCBOGHHE y4eOHOro matepuana. Buiabl camocTosTeNbHbIX paboT no3BoJIOT 06OOLMTL K
yriyOuTh M3yuaeMblil MaTepuan M HarnpaeieHbl Ha 3aKpErUICHUE YMEHHMS MOMCKA, HAKOIIEHHs: W 00paboTku
nHpopMaLnH.

CucTema 3HaHUI U yMEHUH, 3a10)KeHHas B COAEPIKAHHH, CNOCOOCTBYET NPUOGPETEHHIO MPAKTHYECKOTO
OMBITA 1 COOTBETCTBYET TPEOOBAHMAM K pe3y/ibTaTaM OCBOEHHS MpeaMeTa. [Tacnopr nporpammer o6ocHOBaHHO
1 TIOJIHO OTpaXKaeT COAEPIKAHHE AWCLMIUIMHEL, €€ POJib U MECTO B MOArOTOBKE CrELMATHCTa CpE/IHEro 3BeHa,
PacKpbiBaeT LeaM M 3anaun yuyeOHOH aucumnauuel. OnpeneseHbl TpeGoBaHHS K YMEHHSAM W 3HaAHHUAM
CTYAEHTOB.

[Tporpamma paccumrana na 354 uaca. TemaTWueckuii niaH coaeprkaHue y4yeOHOM AMCLMITIMHBI
PACKPBIBACT MOCE10BATEILHOCTL MPOXOXKACHHS TEM, COOTBETCTBYET TEMAaTHYECKOMY MaHy M pacnpeaeneHuto
4acos. B nporpamme onpenenenbl hopma nposeseHus, ueau, 3anaun y4eOHON JUCLMIUIMHBI, MPEACTABICHSI
obs3atenbHble  (OPMbI OTUETHOCTH. Peann3oBaHbl AMAAKTHYECKHE MPUHUMIBL  OOYUEHUsI: LENOCTHOCTS,
CTPYKTYPHOCTb; OTpaXXeHa B3aUMOCBA3b MEXKLY OTAENbHBIMU 2IEMEHTAMM CTPYKTYPbI.

M3yuenne nanHHoM aMcumninHbl cnoco6eTsyeT 3G deKTHBHON M KauecTBEHHOI MOArOTOBKE CTY/IEHTOB.

[lepeuens pekomeHmyemoll OCHOBHON W AOMOAHMTENBHOI JIUTEPATYpPbl BKJIHOYAET OOLLEAOCTYMHbIE
NCTOYHWKH, HW3JaHHBIE B MocieaHee Bpemst (He nosavee 5 ser). [lepeuncieHHble MutepHeT-pecypesbl
aKTya/bHbl U JOCTOBEPHBI.

PaspaGotaHHas nporpamMmma  yueGHONH AMCUMNAMHBI [TA.01 Maremaruka: anreGpa M Hauana
MAaTEMaTHIECKOrO aHaIn3a, reOMETPHA MOKET ObITb PEKOMEH/10BAHA /15 MCMOJbL30BaHMA B y4eGHOM npouecce
Mpu noarotoske no cneunanbHoctnd3.02.10 Typuswm.

Y4uTeNb MaTEMATHKH BBICLLEH KaTeropuu
MBOVY «COLU Ne2 um. X.51. Bepetaps»,
r. Anbireiick

UyOur
CycanHa XacaHoBHa




