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1. IACIIOPT PABOYEH MPOI'PAMMBbBI YYEFHOM JJUCIUIIJIUHBI

1.1. O61acTh NpUMEHEeHUsI TPOrPAMMBbI

Pabouas nporpamMma yuyeOHOU AUCUMIUTMHBI «MaTtemaTuka» pa3zpaboraHa s
cTyaeHToB cnenuanbHocTu 54.02.01 J{uzaiin (1o oTpaciisiM) Ha OCHOBE MPUMEPHOU
MporpamMmsbl 0011e00pa3zoBaTebHON yueOHON qucuuIuinHbl «MaTemaTuka: anredpa u
HayajJla MaTeMaTU4YeCKOro aHalu3a; TeoMeTpus» I 1podeccHOoHaIbHBIX
o0Opa3oBaTeIbHbIX OpraHu3anuu, PEKOMEHI0BaHHOM denepanbHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM yupexjaeHueM «dDenepaibHblii HHCTUTYT Pa3BUTHUS
oOpazoBanus» (OI'AY «OUPO») B kadecTBe NpPUMEPHOM MpoOrpamMMmbl s
peanuzanuu OCHOBHOM mpodeccuoHanbHOl oOpa3zoBarenbHoi mporpammel CIIO Ha
0a3ze OCHOBHOro 00miero oOpa3oBaHUS C IOJYyYEHUEM CpPEAHEro  OOIIero
oOpazoBanus. [Ipotokon Ne3 ot 21 utonst 2015r. PeructpalinoHHBIN HOMEpP peLIeH3UU
377 or 23 wuronsa 2015r. ®I'AY «PUPO» c¢ yuerom IIpuMepHON OCHOBHOMU
o0Opa3oBaTelbHOM MpPOrpaMMbl CpeAHEro oOuero o0pa3oBaHus, OJ00pEHHOMN
pemieHreM  QeaepaabHOr0  y4eOHO-METOJIUYECKOrOo OOBEIUHEHUsT MO0 oO0leMy
obOpazoBanuio (mpoTokoa ot 28 utons 2016 r. Ne2/16-3).

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

VuebHas THUCITATIIINHA «MartemaTuka» U3y4daeTcs B IMKJIE
00111e00pa30BaTeNbHBIX JTUCIHUILUIMH, (POPMUPYEMBIX W3 005S3aTENIBHBIX MPEIMETHBIX
obnactreit ®I'OC cpennero obmiero ooOpaszoBaHus, I cnenuanbHocTH 54.02.01
HNuzaitn (o otpacnsam). Mzyuenue nucrurimabl bJ1.03 MaremaTtnka HE0OX0AMMO
111 ocBoeHus nocnenyronen nucuuminasl EH.01 MaTtemaruxka.

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

Heap aucuMmiaMHbl: (GOpPMHUPOBAHUE MPEJACTABICHUA O MaTeMaTHKE Kak
YHUBEPCAJIBHOM SI3BbIKE HAyKH, CPEJICTBE MOJICIIMPOBAHMS SBICHHH U IMPOIECCOB, 00
AAesIX U METOJaX MaTEeMaTHKU.

3agauu TUCHUILIMHBI:

— OBJIQJICHHEC MAaTEeMaTHYCCKUMHU 3HAHUSIMHU M YMEHHUSIMH, HCOOXOJIMMBIMHU B
TIOBCEHEBHOM XKU3HU, JJI U3YYEHUS] CMEXKHBIX €CTECTBEHHOHAYUHBIX JUCIUILIMH Ha
0a30BOM YpOBHE W JUCHHUINIMH TPO(PECCHOHATBLHOTO IUKJIA; I TOJydYCHUS
oOpa3oBaHus B 0OJIacTsIX, HE TPEOYIOIMMX YriyOJeHHOW MaTeMaTHYSCKOM
MMOATOTOBKH;

— pa3BUTHUE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AJITOPUTMHUYECKON KYJIbTYypPhbl, KPUTUYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOIUMOM
s Oyyie mpodecCHuoHabHOM 1€ TeTbHOCTH;



— BOCIUTAHHUE CPEACTBAMU MATEMATUKHU KyJIbTYpbl JUYHOCTH, MOHUMAaHUS
3HAYMMOCTH MaTeMaTUKU [UIsi HAyYHO-TEXHHUYECKOro Mporpecca, OTHOUIEHUS K
MaTeMaTuKe, KaK K YacTu OOIIeYeTOBEYECKON KyJIbTYypbl uY€pe3 3HAKOMCTBO C
HUCTOPUEH MAaTEMATUKHU;

— paclMpeHue U cUCTeMaTH3alus OOIIMX CBEICHUU O (PYHKIUSAX, U3yUEHUE
HOBBIX KJIACCOB AJIEMEHTAPHBIX (DYHKIIMIA;

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

— O3HaKOMJIEHHME C JJIeMEHTaMH JUu(PEepeHInaTbHOIO HCYHUCICHUS Kak
anmnapaTroM Uccien0BaHus PYHKIUH, peleHus MPUKIaAHbIX 3a/1a4;

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

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

— COBEpILEHCTBOBAHME WHTEJUICKTYaJIbHBIX M PEYEBBIX YMEHHUH MyTeM
Pa3BUTHS JIOTHUECKOTO MBIIIICHUS, 000TallleHue MaTeMaTHUYECKOTO SI3bIKA.

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

OcBoeHue cojiepkaHust Y4eOHOU TUCHMILINHBI «MaTeMaTHKa»
obecrieunBaeT TOCTKEHUE 00YUaOIIUMUCS CICAYIOMINX pe3yibmamaos:.

JIUYHOCMHbBIX .

—  c(OpMHUPOBAHHOCTh MPEACTABIECHUH O MaTeMaTHKE KaK YHUBEpPCAJTbHOM
SI3BIKE

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

— T[IOHMMaHWE€ 3HAYUMOCTH MATeMaTUKH JUISI  HAyYHO-TEXHUYECKOTO
nporpecca, CcGOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTu
0011eUeIOBEYCCKON KYJIBTYPHI Yepe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHS MAaTECMAaTHKH,
SBOJIIOIIMEN MAaTEMAaTHYECKUX UIEH,

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIBTYPhl, KDUTHYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM
s Oyaymie mpodeCCHOHAIBHOR JIEITEIbHOCTH, IS TIPOJOJDKCHHS 00pa3oBaHUs U
caMm000pa3oBaHus;

— OBJIQJICHHEC MaTeMAaTHYCCKUMH 3HAHUSIMH M YMCHHSIMH, HCOOXOJIUMBIMHU B
TOBCEHEBHOM >KU3HH, JJIs1 OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCIUTUIMH TTPOPECCHOHATBLHOTO MHKIIA, JUIS MOJIydeHUsS 00pa30BaHUS B 00JACTSX,
HE TpeOYIOIIUX yriyOJIeHHOW MaTeMaTHYE€CKON MOJITOTOBKH;

— TOTOBHOCTh M  CIIOCOOHOCTH K OO0Opa3oBaHWIO, B TOM YHCJIEC
caM000pa3oBaHMIO, HAa MPOTSHKEHUM BCEH KW3HU, CO3HATEIBHOE OTHOIICHHE K
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HEMPEPHIBHOMY OOpPa30BaHUI0 KaK YCIOBUIO YCIEMIHOM Npo(ecCuoHaTbHOH U
OOIIECTBCHHOH JICSATCIIHHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIBHOM TBOPYECKOH U
OTBETCTBECHHOW JIEATEIHLHOCTH;

— TOTOBHOCTH K KOJIJIEKTUBHOH paboTe, COTPYJHHUYECTBY CO CBEPCTHUKAMU B
o0pa3zoBaTeIbHOM, OOIIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIIEA0BATENHCKOU, MPOSKTHON
U APYTHX BUJAX JICSITCILHOCTH,

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

Memanpedmem HblX.

— YMEHHE CaMOCTOATEIbHO OMPEIESISITh IENH ACATEIBHOCTH M COCTaBISTh
IUTAaHBl  JICSITEIbHOCTH; CAaMOCTOSITEIBHO  OCYIIECTBIATH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JICATCIIBHOCTh; KCIOJIb30BaTh BCE BO3MOXHBIC PECYpChl IS
JTOCTHKEHUS TTOCTaBJCHHBIX IEJCH W pealiu3alluu TUIAHOB JICITeILHOCTH; BHIOMPATH
YCTICIIIHBIC CTPATETUHU B PA3IMYHBIX CUTYAIIHIX;

— yMCHHE TPOIYKTUBHO OOMIAThCA W B3aUMOJCHCTBOBATH B IPOIECCE
COBMECTHOH JICSITCIIBHOCTH, YYUTHIBATH MO3UIUU JPYTUX YUYACTHUKOB JCATCIBHOCTH,
3¢ PeKkTUBHO pa3pemaTh KOH(YIUKTHI;

— BIaJICHUE HABBIKAMHU [TO3HABATEIBHOH, YYeOHO-HUCCIIeIOBATEILCKON H
NPOCKTHOW JIEATEIHbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh |
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOHMCKY METOJIOB PEIICHHUs MPAaKTUYSCKUX 3ajad,
NPUMEHEHUIO PAa3JINYHBIX METOOB ITO3HAHUS;

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITETFHOW HH(OPMAIIMOHHO-
MIO3HABATEIFHON JICATEIHHOCTH, BKIIOUYAs YMCHHE OPHEHTHPOBATHCS B PA3IMUHBIX
UCTOYHWKAX WH(OpPMAIMHM, KPUTUYECKH OIECHWBATh W  HHTEPIPETUPOBATH
MHPOPMAITHUIO, TTOTYIaeMYIO U3 Pa3IUYHBIX HCTOUHUKOB;

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

— BIQJICHUE HaBBIKAMH TIO3HABATENBHOW pEe(QJICKCUM KaK OCO3HAHUS
COBEpINAEMbIX JCHCTBUH ¥ MBICIUTEIBHBIX IMPOIECCOB, WX PE3YyIbTATOB H
OCHOBAaHWH, TPAHMI] CBOETO 3HAHWUS W HE3HAHUS, HOBBIX MO3HABATENBHBIX 3a7ad U
CPEICTB JJIsl X TOCTHIKCHUS,

—  IEeJeYCTPEMIICHHOCTD B MOMCKaX u OPUHIATHH ~ PEHICHUH,
COOOPA3UTENBHOCTh M WHTYHIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPE/ICTABICHUH;
CIIOCOOHOCTh BOCTIPUHUMATH KPACOTY W TAPMOHUIO MUPA;

npeoMemHulX:



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

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

— BJIaJICHUE METOJIaMH JI0KAa3aTeJbCTB U alTOPUTMOB PEILICHUS, YMEHHUE HX
MpUMe- HATh, MPOBOJUTH JJOKAa3aTEIbHbBIE PACCYXKACHUS B XOJ€ PEIICHUS 3a/1a4;

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

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

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

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

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

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

— c(OpMUPOBAHHOCTH MPEACTABICHUH O MPOIIECCaX U SIBICHUSIX, UMEIOIIUX
BEPOATHOCTHBIN XapaKTep, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpE,
OCHOBHBIX MOHATHAX DJIIEMEHTAPHOW TEOPUHU BEPOSITHOCTEH;

— yMEHUH HaXOJUTh W OIICHMBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B
IPOCTEHIIINX TMPAKTUYECKUX CUTYalUSIX U OCHOBHBIC XapaKTEPUCTHUKU CIyYaWHBIX
BEJIMYUH;

— BJIaJICHUE HABBIKAMHM HCTIOJIB30BAHMSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM
MIpU PEIICHUU 3a/1a4.



2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM TMCUMILUIUHBI U BUIbI Y4eOHOIl padoThl

Buj yueOHoil paboThl

Konuuecmeo uacoe

MakcumajibHasi yueOHasi HATpy3Ka (Bcero) 234
Oobsi3aTesbHast ayJauTopHasi yueOHast 156
Harpy3ka (Bcero)
B TOM YHCJIE:
3aHATHS JISKIIMOHHOTO THIIA 78
MPaKTUYECKHUE 3aHSTUS 78
CamocrosiTesibHast padora o0yuyarwuierocs 66
(Bcero)
B TOM YHCJIE:
BHeayuropHasi camoctosiTenibHasi pabota 66
Koncynpranuu 12

Ilpomesrcymounaa ammecmayus 6 ghopme:

1 cemectp — aud. 3a4et
2 ceMecTp -— IK3aMEeH

. Bcero CemecTpsbl
Bun yueOHO# paboThI QOB 1 5
Y4yeOHasi HArpy3Ka (Bcero) 234 96 138
AyJIUTOpHBIE 3aHATHS (BCEro) 156 64 92
B Tom yucxe:
3aHATHUS JIEKIITHOHHOI'O THUIIA 78 32 46
IPaKTUYECKHE 3aHATHS (TIPAKTUKYMBI) 78 32 46
nabopaTopHbIC 3aHSATHUS
CamocTosiTesqibHasi padoTa (Bcero) 66 26 40
B TOM YHCJIE:
Kypcosas paboma
Pegpepam 10 4 6
Camocmosmenvrnas 6HeayoumopHas paboma 6 6uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX
. 56 22 34
3A0aHUl, CAMOCMOSMENbHO20 N00O0pa U  U3YHeHUs
OONOIHUMENLHO20 MEOPEMULEeCK020 MaAMepUuand
Koncynpranmm 12 6 6
[TpomexxyTouHas aTrTectanus (3K3aMeH/3a4eT/qud.3a4er) nud. SK3AMCH
3a49€CT
OO611as TpyI0EMKOCTh 234 96 138




2.2 CTpyKTYypa IMCHUIIHHBI:

KoanyecTBo ayIMTOPHBIX YaCOB CamocTros-
TeJbHasi padoTra
odyuarouerocs
Teoperu-
HaumenoBanue pasnenon IpakTnyec- (uac.)
Bcero yeckoe
KHe 3aHATHS (B T.4.
odyueHnue
KOHCYJIbTAILUM)
1 2 3 4 5

Brenenue 2 2 - -
Anrebpa 22 8 14 12
VYpaBHEHUS 1 HEPABEHCTBA 20 8 12 6
OCHOBBI TPUTOHOMETPHUHU 18 6 12 8
@OyHKIMY, WX CBOMCTBA U rpaduKn 18 8 10 8
Hadana MaTemMaTn4eckoro aHaiamsa 28 18 10 8
Komb6unaropuka, cratuctuka u Teopust | 25 8 8 9
BEPOSTHOCTEN
I'eomeTpus 32 20 12 15
Koncynprammmn 12
Bcero no nucuumimue 156 78 78 78
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2.3. TeMaTH4YeCKHUii NJIaH U co/iepKaHUEe YUeOHOI AU CHMTINHBI

HaHMenOBAHHE PA3IETIOB H TeM Conep:xanue yueOHOro MaTepuasa, 1adopaTopubie padoThl U NPAKTHYECKUE 3aHATHS, Oo0bem | YpoBeHb
CaMOCTOSITeJIbHASI padoTa 00yYaromuXxcs 4acoB | OCBOEHHS
1 2 3 4
BBenenue Coaepxxanue ydyeOHOro MaTepuaJia
Maremarrka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKOM 2 1
nesrenbHocTH. Llenu u 3aaun n3ydeHus: MaTeMaTHku npu ocBoerunu npodeccuit CI10 n
cuernmanpHoctei CI10
Paznen 1. Aareopa 34
Tema 1.1. Pazsutre moHATHS O Conep:xanue yueOHOro MaTepuasa 5 1
YHCIIe Ilenble u panMoHanbHble yKcia. JledicTBuTenpHble ynciia. KoMIIJIEKCHBIE Ynclia.
IIpakTHYecKue 3aHATHSA:
Apudmernyueckue IeiCTBHS HaJl YNCIaMH, HAXOXACHNE MPUOIMKEHHBIX 3HAYeHUH BENUYNH U 2 2
MOTPEINHOCTEH BRIYUCIICHHH (A0COMIOTHOM M OTHOCHTEIBHON ), CPABHEHHE YHCIIOBBIX BhIPAKCHUI
Tema 1.2. KopHu, cTenenu u Conep:xanue yueOHOro MaTepuaJa
Jorapugmel Kopnu u crenenu. Kopau HaTypabHOM cTeNeHn U3 Yncia U UX cBoicTBa. CTenenu ¢ 2 1
paroHANBHBIMY [TOKa3aTeNsIMH, NX CBOWCTBA. CTENEHH C NeHCTBUTEIHHBIMH MTOKA3aTEISIMU.
IIpakTH4yeckune 3aHATUA:
Brruncienue u cpaBHeHHE KOpHEH. BrInoiHEHUE pacueToB ¢ pajaukaiamMu. PelieHue
HppalMoHaIbHBIX ypaBHeHUI. CpaBHeHHE cTeneHel. [[peoOpazoBanme BEIpaKEHHH, COIepKaIINX 2 2
CTeTIeH!
IIpakTH4yeckune 3aHATUA:
Pemienne nokazarenpHbIX ypaBHEHUH. PellieHne npukinagHbixX 3a1a4 2 2
Coneprxanue y4eOHOr0 MaTepuaJia
Jlorapudwm. Jlorapudm urcna. OcHOBHOE JIoTapudMUIecKoe TOXKACTBO. [lecarnansie n 2 1
HatypanbHbIe JJorapudM. [lpaBuna neficteuii ¢ morapudmamu. [lepexoq K HOBOMY OCHOBaHHIO
IIpakTHyeckue 3aHATHS:
Haxoxnenue 3Havenuii torapudma mo mpou3BoIBHOMY OCHOBaHMIO. [lepexos oT 0THOTO OCHOBaHUS 2 2
K Ipyromy. Beruncienuve u cpaBHeHHe jJorapudma
IIpakTHyeckue 3aHATHS: 5 5

JlorapudmMupoBaHue 1 NOTEHIUPOBAHUE BBIPAKECHHUI.
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Pemienne norapudMuieckux ypaBHEHHH

Conep:xanue yueOHOro MaTepuaJia

[IpeobpazoBanue anredpanueckux BeipaxeHui. [IpeoOpazoBanne palMOHATBHBIX, HPPAIIHOHATBHBIX
CTETICHHBIX, MOKA3aTeIbHbIX U JIOTapH()MUUECKIX BBIPAKCHUHN

HpaKaneCRne 3aHATHUSA:
HpI/I6JII/I)KeHHBIe BbIYMCJICHUA U PCHICHUA MMPUKIIAAHBIX 3a/1a4

KonTpoabHas padota Ne 1: «KopHu, cTeneHU U JIorapupMbD»

CamocrosiTe1bHast padora:

BBITIOJIHCHUE JIOMAIITHUX 3aJIJaHuid 110 paszeny 1

I[pumepHasi TeMaTHKAa BHEAYAUTOPHOI CaMOCTOATEILHONH PadoThl
Hammmcanne pedepatos:

HenpepriBabIE 1p06H

IIpuMeHeHMeE CI0KHBIX POIEHTOB B pacyerax

12

Paznen 2. YpaBHenus u
HepaBeHCTBa

26

Tema 2.1. YpaBHEHUS U CUCTEMBI
ypaBHEHUMN

Conep:xanue yueOHOro MaTepuaJa

YpaBHEeHHA U CHCTEMBI ypaBHEHHH. ParmonanpHble, npparnoHaibHble, TOKa3aTeIbHbIe U
TPUTOHOMETPUUECKHE YPABHEHHS U CHCTEMBI.

Conep:xanue yueOHOro MaTepuaJa
OcCHOBHBIE IPHUEMBI UX pelIeHnd (pa3oKeHre Ha MHOXKHUTEIH, BBEeJICHIE HOBBIX HEU3BECTHBIX,
IT0/ICTaHOBKa, rpadudeckuii MeTo ). PaBHOCHIFHOCTH YpaBHEHHI, HEPABEHCTB, CHCTEM

IIpakTH4yeckune 3aHATUA:
Kophuu ypaBHeHmi. PaBHOCHIIEHOCTE ypaBHeHMH. [IpeoOpa3zoBanne ypaBHCHHM

IIpakTH4yeckune 3aHATUA:
OCHOBHBIE IPUEMBI pEllIEHUs] YPaBHEHUH

IIpakTHyeckue 3aHATHS:
Pewenue cuctem ypaBHeHU

Tema 2.2. HepaBeHcTBa

Coneprxanue y4eOHOr0 MaTepuaJia

PaLII/IOHaJ'IBHBIe, HUppanuOHaAJIbHBIC, ITOKA3aTCIbHBIE U TDUTOHOMETPUYCCKNE HEPABCHCTBA.
OcHOBHBIE IIPUEMBI UX PCHICHUA

Copaepxanue ydyeOHOro MaTepuaJia
PammonancHble, HWppalUoOHANbHBIE, TOKA3aTEJIbHBIE M  TPUTOHOMETPHUYECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHS
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HpaKanecmle 3aHATHUSA:

Ucnonb3oBanue cBOWCTB U TpaduKoB QyHKIMI AJIsl pelIeHUs] YpaBHEHHI 1 HEPaBEHCTB 2
[pakTyeckune 3aHATHA:
HpI/IMCHCHI/Ie MAaTeMaTUICCKUX METOJAO0B MJIA PEIICHUS COACPKATCIIBHBIX 3a/iad U3 pa3IMYHbIX 2
oOyiactedl HayKH 1 pakTUKU. HTEepIpeTamus pe3ynprara, yueT peajbHbIX OrpaHHYeHHN
KonTpoabHast padota Ne 2: «YpaBHeHHS M HEPaBEHCTBA» 2
CamocTosiTenbHas1 paboTa
BBITIOJIHEHNE IOMAITHUX 3aJJaHHi 10 pa3aeny 2
IIpumepHas TeMaTHKa BHeAyANTOPHOIl caMOCTOATEILHONH PadoThI 6
Hanucanue pedepatos:
HccnenoBanne ypaBHEHHH W HEPABEHCTB C ApaMETPOM
Paznen 3. OcHoBBI 2
TPUTOHOMETPUH
Tema 3.1. OCHOBHBIC TIOHATHSI Conep:xanue yueOHOro MaTepuasa 9
Pagnannas mepa yria. BpamatensHoe aeuxenne. CHHYC, KOCHHYC, TAHT€HC M KOTAaHTEHC Yrciia
IIpakTUYecKue 3aHATHSA:
Paauanubiil MeTO1 U3MEPEHUS YTII0B BPAIIEHHUSI U CBSI3b C TPayCHON Mepoit 2
Tema 3.2 OcHOBHBIC Conep:xanue yueOHOro MaTepuaJa 5
TPUTOHOMETPUICCKUEC TOKACCTBA ®opmyiibl ipuBeneHus. PopMyJibl cliokeHUss. POpMYIIbl yIBOCHHUSI.
IIpakTH4yeckune 3aHATUA:
OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA, (POPMYIIBI CIIOXKEHNs, yaBoeHus, [[peoOpasoBanus 5
CYMMBI TPUTOHOMETpHUYECKIX (YHKIMIA B TPOU3BECHNE, IIPE0OPa30BaHNE POU3BEACHHUS
TPUTOHOMETPUIECKUX (PYHKIHUH B CYMMY
IIpakTH4yeckune 3aHATUA:
OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBa, (DOPMYIIBI CIOXKEHUs, yaBoeHus, [[peoOpa3oBanus 2
CYMMBI TPUTOHOMETpHUYECKIX (YHKIMIA B TPOU3BECHNE, IIPE0OPa30BaHNE MPOU3BEACHUS
TPUTOHOMETPUIECKUX (PYHKIHH B CYMMY
Tema 3.3 IIpeobpasoBanus Coneprxanue y4eOHOr0 MaTepuaJia 9
NPOCTEHIINX [IpeoOpazoBaHue CyMMBbl TPUTOHOMETPHYECKUX (DYHKIMH B TPOM3BE/ICHIE U IPOM3BEIACHUE B CYMMY
TPUTOHOMETPHYECKHX BHIPAKCHHI | [[pakTHdecKue 3aHATHS:
OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHUs, yaBoeHus, [IpeoOpa3oBanus 5

CYMMBI TPUTOHOMETPHYECKUX (DYHKIMN B IPOU3BEACHHUE, TPEOOPA30BAHUE TPOU3BEICHHUS
TPUTOHOMETPHUYECKUX (PYHKIHMHA B CYMMY
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Tema 3.4. Tpuronomerpuieckre

Conep:xanue yueOHOro MaTepuaJia

YpaBHCHUA U HCPABCHCTBA OO6parHble TpUrOHOMETpUYeCcKrue PYHKIMUA. APKCHHYC, apKKOCHHYC, apKTaHreHc. [Ipocreiimme 2
TPUTOHOMETPUYECKHUE YPaBHEHHs
IIpakTHYecKkue 3aHATHSA:
OO6parHble TPUrOHOMETpUYecKUe (PYHKIMU: apKCUHYC, apKKOCHHYC, apKkTaHreHc. [Ipocreiimme 2
TPUTOHOMETPUYECKHE YPaBHEHH
KonTpoasnas padota Ne 3: «OcHOBBI TPUTOHOMETPUM 2
CamocTosiTenbHasi padoTa: 8
BBITNIOJIHEHKE IOMAITHUX 33JaHui 1o pa3zaeny 3
Paznen 4. ®yHkuum, ux o4
cBoiicTBa M rpaguKu
Tema 4.1 Oynkiun. CBoiicTBa Coaepxxanue y4eOHOro MaTepuaJia
yrxkuwmi. O6parHble pyHKLIMHI Oynaknun. OOsacTh OmNpeieneHusT W MHOKECTBO 3HAYeHWi; Tpaduk QYHKIHH, [TOCTPOCHHE 2
rpadukoB (DYHKIHH, 33JJaHHBIX Pa3IMYHBIMH CIIOCO0aMHU
IIpakTUYecKue 3aHATHSA:
[Ipumeps! 3aBUCMMOCTEN MEX Ty IEPEMEHHBIMU B PEajIbHbIX MPOLECCaX U3 CMEXKHBIX AUCLUILIMH. 2
Onpenenenne yukuuid. [ToctpoeHne u ureHre rpaduKoB GyHKIHH
Conep:xanue yueOHOro MaTepuaJa
CaoiicTBa QpyHKIMH. MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTh, OTPaHNUYEHHOCTh, IEPUOIUIHOCTb.
[IpomexxyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIEE ¥ HAUMEHbIIEEe 3HAUEHHs, TOUKH SKCTPEMyMa. 2
I'paduueckas naTepnperamys. Ilpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peanbHBIX IIpoLeccax
" sBieHuSIX. Apudmerndeckne oneparmu Hag GyHKIMIMA. CrioskHas GyHKIMsI (KOMITO3HITHS).
IIpakTH4yeckune 3aHATUA:
Uccnenosanne ¢pynkimm. CBOHCTBA TMHEWHON, KBaIpaTUIHON, KyCOUYHO-TMHEHHON U ApOOHO-
nuHeHo# QyHkimu. HempepriBHbIe 1 iepuoandeckue ¢yHkipn. CBoiicTBa U rpaduku cuHyca, 2
KOCHHYCa, TaHTeHca U KoTtanreHca. OOpaTHble pyHKITUH.
IIpakTHyeckue 3aHATHS: 9
OO6patHble GYHKIUN U UX rpaduku. OOpaTHBIC TPUTOHOMETPHUICCKHE (DYHKIINH
Tema 4.2. CrernieHHbIe, Coneprxanue y4eOHOr0 MaTepuaJia
[OKa3aTeJIbHbIC, Omnpenenenne QyHKuuMid, Mx cBoicTBa U rpaduku. IIpeobpasoBanust rpadukos. [lapannenbHbli
norapupMUIECKUe u MIEPEHOC, CUMMETPHUS OTHOCHTENBHO OCEM KOOPJMHAT M CHMMETpUS OTHOCHTEIBHO Hadala 2
TPUTOHOMETPHYECKHE (YHKIIHH. KOOPIWHAT, CUMMETPUS OTHOCHUTEIBHO MPSMOM Y = X, pacTsDKEHHE W C)KaThue BIOIb OCeH
OO6parHble TPUTOHOMETPUIECKUE KOODIMHAT
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GyHKIH

HpaKanecmle 3aHATHUSA:

2
[TpeoOpazoBanue rpaduka GyHKIUH.
KonTpoannasi padora Ne 4: « DyHKIUM, HX CBOHCTBA U TpaduKm» 2
CamocrosiTebHasi padora
BBITIOJIHCHUE JIOMAIITHUX 3aJIJaHUi 110 paszeny 4
I[IpumepHas TeMaTHKAa BHEAYAUTOPHOI CaMOCTOATEILHONH PadoThl
Hanucanue pedepatos: 8
Ciio’)keHre TapMOHMYCSCKUX KOJIeOaH i
I'paduueckoe pelieHre ypaBHEHHUH U HEPABEHCTB
Paznen 5. Hauaaa 36
MATEMATHYECKOT0 aHAJIN3a
Tema 5.1. [lociaenoBaTrenbHOCTH. Conep:xanue yueOHOro MaTepuasa
[MocnenoBarenbHocTr. CriocoOBI 3a1aHUs U CBOMCTBA YMCIOBBIX IMOCIIE0BaTENbHOCTEH. [loHATHE O 2
peieNe Mocae0BaTeIbHOCTH
Conep:xanue yueOHOro MaTepuasa
CyMMupOBaHH€ TOCIE0BATENbHOCTEH. beckoHeUHO yObIBaromas reoMeTpuyecKas Mporpeccus 1 ee 2
CyMMa.
IIpakTUYecKue 3aHATHSA:
UwncnoBast ocieaoBaTeNbHOCTb, CIOCOOBI €€ 3a1aHusI, BEIYUCIICHHUS YJICHOB IOCIEI0BATEIHHOCTH. 2
[Ipenen mocnegoBaTenbHOCTH. beckoHeUHO YOBIBAIOMIAs TeOMETpUIEcKast MPOTPECcCHst
Tema 5.2. [IponsBogHas Copaeprxanue y4eOHOro MaTepuaJia
[IponsBognas. [lonstre o mpomsBomHONW GYHKIWH, €€ TeOMETPHYECKHH U (U3WYECKH CMBICI. 2
VYpaBHenne KacatenbHOH K Tpaduky ¢yHKmH. [Ipon3BogHBIE CYMMBI, pa3HOCTH, HMPOW3BEICHHUS,
gacTHOTO. [Ipon3BOHBIC OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHH
Coneprxanue y4eOHOr0 MaTepuaJia
[IponsBogHBIE CYMMBI, Pa3HOCTH, TPOU3BEACHHUS, YaCTHOTO. [ [pOM3BOIHEIE OCHOBHBIX 2
dJIeMEHTapHBIX (HYHKIHHA
IIpakTH4yeckue 3aHATHS:
[Ipaswia u popmynel audpepeHpoBanus, Ta0INUIIA TPOU3BOIHBIX IIEMEHTAPHBIX (DYHKITHIA.
[IpouzBogHas: MEXaHMUYECKUM U TEOMETPUUECKUI CMBICT IPOU3BOJIHON. Y paBHEHUE KacaTeIbHOU B 2
oO1ieM Buae
Copaepxanue y4eOHOro MaTepuaJia 2
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[IpuMeHeHre IepBOii MPOU3BOAHOMN K HCCIICIOBAHUIO (PYHKIIUH ¥ TOCTPOCHHUIO IpauKOB.

IMpakTuyeckue 3aHATHS:
HccnenoBanve GyHKIMY ¢ TTOMOIIIBIO MTPOU3BOAHON. HaxoxkieHne HanOobIero, HAMMEHBIIIETO
3HAYCHMS U SIKCTPEMAIBbHBIX 3HAYCHUN (DYHKIMH

Conep:xanue yueOHOro MaTepuasa

IIpuMeps! UcoNIb30BaHUS IIPOU3BOIHON JIJIS HAXO0XKACHUSI HAMJTYYILIErO PEIICHUs B IPUKIIAIHBIX
3ajadax. Bropas npousBojHas, ee reoMeTpuUueCKuil U pu3nueckuii cMbici. HaxoxxaeHue ckopoctu
JUIs TIpoliecca, 33IaHHOT0 (popMyIIoi u rpag KoM

Tema 5.3. [TepBooOpazHas u
HWHTETrpaj

Conep:xanue yueOHOro MaTepuaJa

[epBooOpazHas u uHTerpan. [IpuMeHeHne ONpeNeNIeHHOT0 MHTEerpaja sl HaXOXKACHUS TUIOIIAJN
KpuBosMHeHHOH Tpanenyn. Popmyna Hetorona—JleiiOHumna

Conep:xanue yueOHOro MaTepuasa
HpI/IMeHeHI/Ie OMPEACIICHHOI'O0 HMHTCErpaia Jid HaxXOXIACHHA IIomaan KpHBOHHHeﬁHOﬁ Tparcunu.
®opmyna Herorona—IJleitbanria

IIpakTUYecKue 3aHATHSA:
Huterpan u neppoodpasznas. Teopema HeroTona-Jleiionuma. [Ipamenenne naTErpaa K

BBIYUCIICHHUIO (PU3NUECKUX BEIMYMH U TUIOIIANCH

Conep:xanue yueOHOro MaTepuaJa
[IpuMepbl MpUMEHEHUs] HHTETpaia B QU3NKE U TEOMETPHH

KontpoJsibnast padora Ne 5: «kHavasa MaTeMaTH4eCKOT0 aHAJIN3a»

CamocTrosiTeibHast padoTa

BBIIIOJIHEHHUE JOMAIIHUX 3aJaHui 10 pa3geny 5

IIpumepHasi TeMaTHKA BHEAyAUTOPHOI caMOCTOATEIHHOM PadoThl
Harmmcanue pedepara:

ITonstre quddepeHImaia 1 ero IPHIOKEHHS

Paznen 6. Komounatopuka,
CTATUCTUKA U TeOpPUsi
BEePOSATHOCTEl

25

Tema 6.1 DneMeHTHI
KOMOHHATOPUKH

Coneprxanue y4eOHOr0 MaTepuaJia

OcHOBHBIE TOHATHS KOMOMHATOPHMKM. 3a/laud Ha IOJCYET 4YHCIa Pa3MELIeHHH, MEepecTaHOBOK,
coueranuid. Pemenue 3a1au Ha nepebop BapuaHTOB

IIpakTH4yeckue 3aHATHS:
Hcropus pa3BUTHSI KOMOWHATOPUKH, TEOPUH BEPOSITHOCTEH M CTAaTHCTUKU U UX POJIb B PA3IMUYHBIX
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cdepax YemoBeUeCKON Ku3HenesTeapHOCTH. [IpaBuiia koMOMHAaTOpUKU. Perienne KOMOMHATOPHBIX
3ama4. PazMenieHus1, coueTaHus U IePeCTaHOBKH

Conep:xanue yueOHOro MaTepuaJia

®opmyna bunoma HetotoHa. CBoiicTBa OMHOMHHAIBHBIX KOdQduitnentoB. Tpeyronpauk [lackais 2
Tema 6.2. DieMeHTHI TEOPUU Coaepxxanue y4eOHOro MaTepuaJia
BEPOATHOCTEH CoObITHE, BEPOATHOCTh COOBITHS, CJOKEHHE W YMHOXKCHUE BEpOSTHOCTEH. [lonsmue o 2
He3a6UCUMOCIU cOObIMULL
I[IpakTyeckune 3aHATHA:
Kiaccuueckoe onpezeneHre BEpoOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TeOpeMa 0 CyMMe 2
BEPOSITHOCTEN. BhIuKcIIeHnE BEPOATHOCTEN
Tema 6.3. DiemeHTHI Coaepxxanue y4eOHOro MaTepuaJia 5
MaTeMaTUYeCKON CTATHCTHKH [pencrasienue JaHHBIX (TAONHUIIBL, THATPAMMBI, TPadHKH)
I[pakTyeckune 3aHITHA: )
[puknanaeie 3agaun. [IpencTaBaeHne YUCIOBBIX JaHHBIX
KonTpoJsbHas padota Ne 6: «kKoMOMHATOPHKA, CTATHCTHKA M TeOPHA BEPOATHOCTEH» 2
CamocTosiTenbHas1 paboTa
BBITIOJTHEHHE JOMAIIHUX 33/IaHUi 10 pazeny 6
IIpumepHasi TeMaTHKA BHeAyAUTOPHOI caMOCTOSITEJIbLHOM PadoThI 9
Hanucanue pedepara:
Cxewmbl bepHYIITH TOBTOPHBIX UCITBITAHUI
CpenHye 3Ha4eHUS M MX IPUMEHEHNE B CTATHCTHKE
Pa3znen 7. 'eomeTpusi 47
Tema 7.1 Koopmunats! u Bektopsl | CoaepixaHue yqeOHOro MaTepuaJia
[IpsimoyronbHas (mexkapToBa) cucTeMa KOOPAMHAT B TpocTpaHCcTBe. DopMysia pacCTOSHUS MEXIY
IBYMsI TOUKaMH. YpaBHeHUs cdepbl. Bektopsl. Momynb BekTopa. PaBeHCTBO BekTOpoB. ClioskeHue
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YnCio. PaznmokeHre BEKTOpa IO HANPaBIEHHSIM. YTON MEXIY 2
mBymsi BekTopamu. [Ipoeknns Bektopa Ha ocb. KoopanHaTel Bektopa. CKansipHOE TPOU3BEICHUE
BEKTOPOB. Vcnonp30BaHne KOOPAWHAT W BEKTOPOB IPU PEIICHUHN MATEMATHYECKUX W TPHKIATHBIX
3a1a4
IIpakTHyeckue 3aHATHS:
JekapToBa cucrema KOOpAWHAT B IPOCTPAHCTBE. Y paBHEHUE OKPY>KHOCTH, Cephl, INIOCKOCTH. 5

Paccrosaue MCKAY TOUYKaMH. BGKTOpLI. I[eﬁCTBHH C BCKTOpaMH. ﬂeKapTOBa CHUCTCMa KOOpAHHAT B
IIPOCTPAHCTBC. HeﬁCTBHH C BEKTOpPAaMHU, 3aIaHHbIMH KOOpAWHATAMMU. CKaJ'ISIpHOG IIPOU3BCACHUC
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BEKTOPOB. BekTOpHOE ypaBHEHME MPSIMON U TNIOCKOCTU. MIc0JIb30BaHUE BEKTOPOB IIPH
JIOKa3aTeIbCTBE TEOPEM CTEPEOMETPUU

Tema 7.2. [IpsMble U IITOCKOCTH B
MIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia
BzaumHoe pacnonoxeHue JByX MpsIMbIX B IpocTpaHcTBe. [lapainenbHOCTh MPsSAMON U MIIOCKOCTH.
ITapannensHOCTh MIIOCKOCTEN

Conep:xanue yueOHOro MaTepuaJa

IlepnenquKyJISIPHOCT NPSAMOM U IUNIOCKOCTH. [leprieHIMKyIIsip 1 HAaKJIOHHAsL. YTOJI MEXAy IPSIMON U
TUIOCKOCTBIO. JIByrpaHHBIN yroil. YTod MeXAy MIOCKOCTAMU. IlepneHIuKyIapHOCTh IBYX
IIJIOCKOCTEN

Conep:xanue yueOHOro MaTepuasa

I'eomerpuyeckne npeoOpazoBaHus MPOCTPAHCTBA: MAPAILICTBHBIN TEPEHOC, CHMMETPHUS
OTHOCHUTEINBHO ITockocTy. [lapannensHoe npoekTrpoBanue. [Inomans opTOroHanbHOW MPOEKIINH.
H300paxkeHne IpOCTPaHCTBEHHBIX QUTYD

IIpakTHyecKkue 3aHATHS:
[Ipu3Haky B3aWMHOTO PACTIONOKEHHUS MPSIMBIX. YTOJN MKy MpsMbIMU. B3anmHOe pacnonoxxeHne

NPSMBIX U TIockocTel. [leprieHIuKyIIsip ¥ HaKJIOHHAsS K IJIOCKOCTU. YTOJI MEXIY NMPSIMOU U
IUIOCKOCThIO. TeopemMbl O B3aMMHOM PAaCIOI0KEHUH NMPSIMOM U TIIOCKOCTH. Teopema o Tpex
neprneHauKysapax. [I[pusHaky 1 CBOMCTBA MapayUIENbHBIX U MEPIIEHINKYISIPHBIX TNIOCKOCTEH.
PaccrosiHrE OT TOYKHM 0 TIOCKOCTH, OT MPSIMOM /10 THIOCKOCTH, PACCTOSTHHE MEXKTy MIIOCKOCTSIMH,
MEX/Ty CKpPEIIMBAIOIINMUCS TPSIMBIMH, MEXTy TPOU3BOIBHBIMH (PUTYypaMu B IPOCTPAHCTBE.
ITapannenbHOE TPOSKTUPOBAHUE U €T0 CBOMCTBA. B3aumMHOe pacnoiokeHne NpoCTPaHCTBEHHBIX

duryp

Tema 7.3. MHOTOTpaHHUKH

Copaeprxanue y4eOHOro MaTepuaJia

Bepmmnabl, pebpa, rpann wmHororpanHmka. llpmsma. [lpsmas npusma. IlpaBunbHas mpusMma.
[Tapammenenunen. Kyo.

Coneprxanue y4eOHOr0 MaTepuaJia
[Mupamuna. IlpaBunpHas mupamuaa. YcedeHHas mupamuga. lerpadap. Cummerpun B KybOe, B
napaienenuiiese, B npusme 1 nupamuae. CeueHns Kyoa, Ipu3Mbl U TUPaMHUJIBI

Coaepxanue y4eOHOro MaTepuaJia

[Ipencrasienue o MpaBUIBHBIX MHOTOIPaHHUKAX (TETPadap, KyO, OKTadAp, HOAEKadAp U MUKOCA3IP).
[Inomaau NOBEpXHOCTH MHOTOTPAHHUKOB
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IIpakTHyeckue 3aHATHS:

Ceuenus 1 pa3BepTKH MHOTOTPaHHUKOB. Buipl cumMmeTpuit B mpoctpancTse. CuMMETpus Tel
BpallleH!s] 1 MHOTOTpaHHUKOB. Pa3znuuHble BUABI MHOTOTpaHHUKOB. X n3obpaxenus. [lnomans
IIOBEPXHOCTHU

Tema 7.4. Tena u moBepxHOCTH
BpaIEHU

Conep:xanue yueOHOro MaTepuaJia

Hununaap u koHyc. Y cedeHHbI konyc. OCHOBaHHUE, BhICOTA, OOKOBAs IOBEPXHOCTh, 00pa3yroInas,
pasBeptka. OceBble ceUeHUs U CeUeHHS, TapajuienbHbie ocHoBaHMO. 1lap u chepa, ux ceveHus.
KacarenbHas IIOCKOCTB K cdepe

IIpakTH4yeckue 3aHATHS:
Ceuenus 1 pa3BepTKH MHOTOTPAHHUKOB.

Tema 7.5. 3mepenus B
reoOMEeTpUHn

Conep:xanue yueOHOro MaTepuasa

O0beM u ero wusMmepenue. HMHrerpanbHas ¢opmyiaa o0bema. Dopmyiasl o0bema KyoOa,
OpAMOYTOJIBHOT'O MapaJiiCICTiuIieaa, Npru3Mbl, HTUJIUHAPA. (DOpMy.HI)I o0BemMa nrupaMuabl 1 KOHYCA.
DopMyJIbl IUIOLIA/IN TOBEPXHOCTEHN LIMJIMHIAPA U KOHYyCa

Conep:xanue yueOHOro MaTepuasa
dopmyisl 00beMa Iapa U iomaan cdepsl. [Tomodue e, OTHOLICHHS TIOMAAeH MOBEPXHOCTEH 1
00BEMOB TOTOOHBIX Tel

IIpakTH4yeckue 3aHATHS:
Brrunciienue miomaneil 1 00EMoB

KouTtposbnas padora Ne 7: «"'eomeTpus»

CamocTrosiTelibHast padoTa

BBIIIOJIHEHHE JOMAILHUX 3aJaHuil o pa3aeny 7

IIpumepHasi TeMaTHKA BHeAyAUTOPHOI caMOCTOSITEJIbHOM PadoThI
Harmmcanue pedepara:

BekropHoe 3anaHue npsiMbIX U IJIOCKOCTEN B POCTPAHCTBE
[IpaBuibHBIE 1 TOTYTTPABIIIFHBIE MHOTOTPAaHHUKH

KoHunueckne cevueHns M NX MPUMEHEHNE B TEXHUKE

15

KoncyabTanuu

12

HTtoro

234

Jst XapaKTepUCTUKU YPOBHS OCBOEHHsI yueOHOTO MaTepralia HCIOIb3YIOTCS CIeIyIoue 0003HaYeHUs:
1. — o3HaKOMHUTENIEHBIH (Y3HABaHHE PaHEe U3YUEHHBIX OOBEKTOB, CBOICTB);
2. — penpoAyKTHBHBIN (BBIIOIHEHHE AESTEIBHOCTH 1O 00pasily, HHCTPYKIUHU MIIH MO PYKOBOJICTBOM)
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3. — IPOAYKTHBHBIHN (TUTAHUPOBAHUE U CAMOCTOATENILHOE BBIITOIHEHUE ESITENBHOCTH, PEICHHE MPOOJIEMHBIX 3a]1a4)
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2.4. Conep:xkanue pa3iesoB IMCHUILTAHBI

2.4.1. 3auATUA JEeKIIUOHHOI0 TUIIA

No
pas
Jel
a

HanMmenoBanune
paszena

CopeprxkaHue paszaena

dopma
TEKyILEro
KOHTPOJIA

1

2

3

4

Bsenenue

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

4

Anrebpa

Lensble u panmoHanbHble Yucia. JleHcTBUTENbHBIE YHCIIA.
Kommiiekcusie uncna. Kopan u crenenn. Kopuu
HaTypaJbHOU CTETIEHU U3 YUCIia U UX cBoMcTBa. CTeneHu ¢
paloOHaIbHBIMU MTOKA3aTeNSIMU, UX cBoMcTBa. CTeneHu ¢
JEVCTBUTENbHBIMU MOKa3aTensiMu. Jlorapudm. Jlorapupm
yucia. OCHOBHOE JIorapu(MUIECKOe TOXKIECTBO.
JlecsiTuunble U HaTypasbHbIe Torapudmel. [IpaBuia
nercTBuH ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHUIO.
[Ipeo6pa3zoBanue anredpanyeckux BbIPaKEHUH.
[Ipeo6pa3zoBanue panroHaNbHBIX, HPPALUOHATBLHBIX
CTETEeHHBIX, TOKA3aTeIbHBIX U JOrapu(PMUIECKUX
BBIPAYKEHUH.

YpaBHeHusa u
HEpaBEeHCTBa

YpaBHEHHUsI ¥ CHCTEMBbI ypaBHEHUH. PaninoHanbpHbIe,
WppalroHalIbHbIE, TOKa3aTEIbHbIE U TPUTOHOMETPUYECKUE
yYpaBHEHHUS U CUCTEMbI. PABHOCUIILHOCTH YpaBHEHHH,
HepaBeHCTB, cucteM. OCHOBHBIE IPHUEMBI UX PEILIEHUS
(pa3nokeHne Ha MHOXUTEIH, BBEJCHHE HOBBIX
HEU3BECTHBIX, MTOJACTAHOBKA, TpauuecKu METO).
HepasenctBa. PaimonanbsHbie, MppaliioHaIbHBIE,
noka3atesbHble HepaBeHCTBAa. OCHOBHBIE PUEMBI UX
pemenus. Mcronb30BaHue CBOWCTB U IpauKOB (PYHKITUH
IpU PEIICHUU YpaBHEHUH 1 HEPaBEHCTB. MeTos
UHTEepBaJoB. M300paXkeHne Ha KOOPAUHATHON TIOCKOCTH
MHO’KECTBA PEIICHUH YPaBHEHHUI U HEPABEHCTB C ABYMS
NEPEMEHHBIMH U UX cucTeM. [I[puMeHeHne MaTeMaTu4ecKux
METOJIOB JIJIsl PELIEHHsI COAepKATEeNbHBIX 3aa4 U3
pa3IMuYHbIX 00JacTe HayKu U MpakTuku. HTeprperanus
pe3ylibTaTa, Y4eT pealbHbIX OrpaHUYEHHH.

OCHOBBI
TPUTOHOMETPHH

Paguannas mepa yrna. BpamarensHoe apuwxkenue. CHHYC,
KOCHHYC, TAHI€HC U KOTaHT'eHC uucia. GopMyiibl
npuseneHus. opMynsl cinokeHus. PopMyIibl yABOCHHS
®opmybl nos1I0BUHHOTO yria. [IpeoOpa3oBanus
IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUHI
IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIIMI B
IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY.
TpuronomeTpruueckue ypaBHEH!S 1 HEPAaBEHCTBA
[Ipocreiiue TpuronoMeTpudeckue ypaBHeHus. OOpaTHble
TPUTrOHOMETpHUYEeCcKHe (PYHKIIMU. APKCHHYC, apKKOCHHYC,
apKTaHTEHC.
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

OyHKIMHU, UX
CBOMCTBA U
rpaduKu

Oynkuun. O01acTh ONPEIEICHUS 1 MHOXKECTBO 3HAUYCHUH;
rpaduk GyHKINHU, TOCTPOCHUE TPahUKOB PYHKINH,
3aJJaHHBIX PA3IMYHBIMU crioco0amu. CBOHCTBA (DyHKIIHH.
MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTD,
nepuoAnYHOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUS,
HauOosbllIee ¥ HAUMEHbLIEE 3HAUE€HUs, TOUKU IKCTPEMYyMa.
I'paduueckas uarepnperanus. [Ipumeps
(byHKIIMOHANIBHBIX 3aBUCUMOCTEH B peabHBIX MPOIIECcCcax U
SIBIICHUAX. ApupMeTndecKre onepauny Haja QyHKIUIMU.
Cnoxnas ¢pyHkuus (komnosunus). O6paTHbie QyHKIUH. .
Onpenenenns QyHKUNH, UX CBOMCTBA U IpaUKH.
[TpeobpazoBanus rpadukos. [lapannensHbIN epeHoC,
CUMMETPHUS OTHOCUTENIBHO OCEH KOOPAWHAT U CUMMETPHS
OTHOCHUTEJIbHO Hayasla KOOpJUHAT, CHMMETpPHUSI
OTHOCHUTEIILHO NMPSAMOK Y = X, pacTsHKEHHUE U CxKaTHE BJIOJIb
0CeH KOOpJMHAT.

4

Hauamna
MATEMATHUYCCKOT O
agajn3a

TTocnenoBarensHOCTH. CIIOCOOBI 3aJaHNUA U CBOUCTBA
YHUCJIOBBIX TIOCeoBaTebHOCTEH. [loHATHE O TIpenene
nocienoBareabHOCTH. CyMMHUpOBaHUE
TocJeI0BaTeIbHOCTEH. beckoHeuHo yObIBaromas
reoMeTpHuueckas rnporpeccus u ee cymma. [IpousBoanas.
[TonsaTHE 0 MPOU3BOAHON (DYHKIIMH, €€ TEOMETPHICCKUH U
(bM3UYECKUN CMBICI. YPaBHEHHE KacaTeIbHON K TpaduKy
¢byukuu. [IponsBoaHbIe CyMMBI, pa3HOCTH, IPOU3BEICHMUS,
yacTHbIE. [I[pon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuud. [IpuMeHeHre MPOU3BOIHON K UCCIEAOBAHUIO
(GbyHKIMH ¥ mocTpoeHuto rpadukos. [Tpumepsr
UCIIOJIb30BaHUS TPOU3BOJHON I HAXOXKACHUS
HAWIYYILEro peleHus B IpUKIaAHbIX 3a1a4ax. Bropas
IIPOU3BOJIHAS, €€ TEOMETPUUYECKUN U (PU3UUECKUN CMBICI.
Haxoxaenue ckopocTu ajs mporecca, 3aJaHHOTO
dhopmynon u rpaduxom. [lepBooOpazHas u uHTErpa.
[Ipumenenue onpeneeHHOTO HHTErpaja Jjsl HaXOXKICHHUS
IUTOIIA/IM KPUBOJIIMHEHHON Tpaneuuu. ®opmyra
Hprorona—IJleronuma. [Ipumepbl npuMeHEHUS HHTETpaia B
(bu3MKe ¥ TEOMETPHH.

KombOunaropuxka,
CTaTHCTHKA U
TEOpuUs
BEPOATHOCTEN

OcCHOBHBIE IOHATUS KOMOMHATOPUKY. 3a/1a4uy Ha M0JICUET
qucia pa3MeIleHUH, IepecTaHOBOK, coueTaHul. Perienne
3aja4 Ha nepebop BapuantoB. Popmyia 6uHoma HeroToHa.
CBoricTBa OMHOMHHAIBHBIX K03 durmenton. TpeyronbHuk
[Mackans. CoGbiTHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
yYMHOKeHue BeposiTHocTed. [lonaTne o HezaBucuMocTu
coObITHH. [IUCKpeTHas cilydanHasi BeIMUMHA, 3aKOH €e
pacnpeneneHus. YucnoBble XapaKTEpPUCTUKU JUCKPETHOU
cilydatHOW Benu4uHbl. [IoHATHE O 3aKOHE OONBIINX YHCEI.
[IpencraBnenue gaHHBIX (TAOIUIBI, JUATPAMMBIL, TpaduKH)
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pa3
aen

HanMmenoBanune
paszena

Copeprxkanue paszaena

dopma
TEKyILEro
KOHTPOJIS

2

3

4

I'eomerpus

B3anmMHoe pacnoioxkeHue ABYX MPSIMBIX B POCTPAHCTBE.
[TapannensHOCTH IPSAMOM M TUIOCKOCTH. [lapannensHOCTh
iockocTed. [lepneHuKyIsipHOCTb NPSAMOU U MIJIIOCKOCTH.
[lepnienqukynsp 1 HaKIOHHAS. YTOJI MEXKIY MPSMOH U
IUIOCKOCTbBIO. JIBYyrpaHHBIN yroi. Yromn Mexay
I0cKoCTSIMU. [lepneHaAnKyIsIpHOCT ABYX MJIOCKOCTEH.
I'eomerprueckue npeodpazoBaHus MPOCTPAHCTBA!
napajuieIbHbIN IEPEHOC, CAMMETPHUS OTHOCUTEIBHO
mwiockocTH. [lapannensHoe npoektupoBanue. M3o0pakenue
MPOCTPAHCTBEHHBIX (pUTyp. MHOTrOTpaHHUKHN BepiimHsl,
pebpa, rpanu MmHororpannuka. [Ipuzma. [psimas nmpusma.
[IpaBunbuas npusMma. [lapannenenunen. Ky6. [lupamuaa.
[IpaBuibHas mupaMuia. Y cedeHHas nupamMmuia.
Terpasnp.Cummerpuu B KyOe, B apajijiesienumnese, B
npusme u mupamuie. CeueHus Ky0a, TPU3MbI M ITUPAMHU/IBI.
[IpencraBneHue o MpaBUIILHBIX MHOTOTPaHHUKAX
(TeTpasape, ky0e, oKTadApe, AOJAEKAdIPE U UKOCAIPE).
Tena u nmoBepxHocTH BpameHus LlunmuHap u KoHyc.
VYceuennsiit konyc. OCHOBaHHE, BBICOTa, OOKOBast
MMOBEPXHOCTh, 00pa3yromas, pa3Beprka. OceBble CEUeHHS U
cedeHus, napauiensHbele ocHoBanuto. lap u chepa, nux
cedyenusi. KacarenpHas miockocTs k cepe. Usmepenus B
reomeTpur O0BeM u ero usmepeHue. MarerpanpHas
dhopmyna oobrema. Dopmysiel 00beMa Kyoa,
MPSIMOYTOJIBHOTO HapAJUIENICIUIEA, IPU3MBbI, IIUIHH]IPA.
dopmyrel 00beMa MUpaMHIBI B KOHYca. DOopMyIIbl
IUTIOMIA/IM TOBEPXHOCTEH HIIMHpPA U KOHyca. DopMyIibl
obweMa mapa u miomaau chepsel. [lomodbue ter.
OTHoOIICHUS TUTOMIAJCH TTOBEPXHOCTEH U 00BEMOB
no1o0HbIX Ten. Koopaunate! u BekTopsl [IpsimoyronbHast
(mekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXTY IBYMsI TOUKaMH. Y paBHEHUS
ctepsl. Bexropsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHue BEeKTOPOB. Y MHOKEHHUE BEKTOpPA HA YHCIIO.
Pa3znoxeHue BekTopa 1o HaIpaBJICHUSAM. YTOI MEXKIY
nByMs BekTopamu. [Ipoexuns Bekropa Ha ock. KoopauHaThl
BekTOpa. CKalsipHOE TPOU3BEICHUE BEKTOPOB.
Hcnonp3oBanne KOOpAUHAT U BEKTOPOB MPU PEIICHUH
MaTE€MaTUYECKUX U MPUKIAAHBIX 33/1a4.

4

IIpumeuanue: Y — ycTHBIN onpoc, JI — MaTeMaTH4eCKUNA JUKTAHT

2.4.2. 3aHATHSA CEMHHAPCKOI'0 THIIA
He npenycmoTrpeHnsl

2.4.3. llpakTHYecKHe 3aHATHSA

Ne

HanmenoBanne
paszena

HawnmMeHoBanne npakTHdeckux (J1abopaTopHBIX) paboT

dopma
TEKYILEro
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KOHTPOJIA

2

4

Bsenenue

v

Anrebpa

Apudmernueckue IeHCTBHS HAJ YUCIAMH, HAXOXKACHUE
NPUOJIMYKEHHBIX 3HAYCHUH BEJIUYHMH U MOTPEITHOCTEH
BBIYMCIICHUH (a0COIFOTHON U OTHOCUTEJILHOK), CPAaBHEHHUE
YHCJIOBBIX BbIpaXE€HUU. Bbrunicienue u cpaBHEHHE KOPHEH.
BrinonHenue pacueToB ¢ pagukanamu. Pemenue
UpPpalMOHATIbHBIX YpaBHEeHUH. HaxoxaeHue 3HaueHun
CTENEHEH C pallMOHANIbLHBIMU TTOKa3zarensaMu. CpaBHEHUE
crenieHed. [IpeoOpa3oBanHus BbIpaKE€HUH, COAEpKALIUX
cTeneHu. Perenue nokazarenbHbIX ypaBHeHUH. Perenue
MPUKIATHBIX 3a1a4. HaxoxaeHue 3HaueHun jorapudma mno
MIPOU3BOJILHOMY OCHOBaHUI0. [lepexos oT oiHOrO
OCHOBaHUs K Ipyromy. Beruncinenue u cpaBHeHMe
norapudmoB. JlorapudpmMupoBanre v MOTCHIIIPOBAHNE
BbIpaykeHUH. [IpnbnnKeHHbIe BEIYUCICHNS U PELICHUS
MPUKIAIHBIX 3a1a4. Pemenne gorapudmuyeckux
YpaBHEHUH.

V. ITP,KP

YpaBHeHud u
HEpaBEeHCTBa

Kophuu ypaBHeHMI. PaBHOCHIIEHOCTD YpaBHEHHH.
IIpeobpazoBanue ypaBHeHHH. OCHOBHBIC IIPUEMBI PEIIICHUS
ypaBHeHUH. Pemenne cuctem ypaBHeHUH. Mcmons30Banme
CBOWCTB U TpadMKOB QYHKUIWH JJIS PEIICHNS ypaBHEHUH U
HEPaBEHCTB.

V,ITP,KP

OCHOBBEI
TPUTOHOMETPHUH

PaguanHbI MeTO/ N3MEpEHUs YTIIOB BPAIICHUS U CBSI3b C
rpamycHor Mepol. OCHOBHBIE TPUTOHOMETPHIECKIE TOXXICCTBA,
(hopMyJIBI CIOXKEHUS, YIBOCHUS, IPE0Opa30BaHNE CYyMMBI
TPUTOHOMETPUUECKUX (DYHKITUH B TIPOU3BEICHIE,
npeoOpa3oBaHue MPO- U3BEICHUS TPUTOHOMETPHICCKUX (DYHKITUH
B cymMMmy. [IpocTeniie TpUroHOMeTpuIecKrue YpaBHEHHS U
HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUIECCKUE ()YHKIIHH:
ApKCUHYC, aPKKOCHHYC, apKTAaHTEHC.

VY, I1P,KP

DyYHKIMHU, UX
CBOWCTBA U
rpadguku

[TpuMepbl 3aBHCUMOCTEH MEXTy TEPEMEHHBIMH B PEATbHBIX
TIpoIIeccax U3 CMEKHBIX TUCHUIUIAH. OnpenencHne QyHKITHIH.
ITocTpoenne u ureHue rpadukoB GyHKIHH. MccienoBanue
(hyuakmum. CBOVCTBA TMHEHHOM, KBaIPAaTHIHON, KYCOTHO-
JTUHEHHOH U IpoOHO-THHEHHOW QyHKIHH. HemmpeprIBHBIE 1
niepuoandeckre Gyakmun. CBOWCTBA B rpa@ KN CHHYCA,
KOCHHYCa, TAHTeHca U KoTaHreHca. OOpaTHbIe GYHKIUHM U UX
rpaduku. OOpaTHBIC TPUTOHOMETPHUYECKHE (DYHKITHH.
IIpeoOpa3zoBanus rpaduka GpyHKIUH. I apMOHHYECKHE KOJICOaHMS.
[puknanaeie 3anaun. [lokasarenbHble, JorapuhMUIECKUE,
TPUTOHOMETPHYCCKHE YPABHCHUS] M HEPABCHCTRA.

VY, I1P,KP

Hauamna
MaTEMaTUYECKOTr O
aHamsa

Yucoasi ociiea0BaTebHOCTh, CIOCOOBI €€ 3a/1aHu,
BBIYHCIICHHS WICHOB rocienoBarensHocTu. [Ipemen
MOCJIeIOBaTEIbHOCTH. beckoHeuHO yObIBaroIas reoMeTpuiecKas
nporpeccus. [IponsBoaHas: MEXaHHYECKUH U TEOMETPUYECKUH
CMBICJI IIPOU3BOAHON. Y paBHEHHUE KacaTelIbHOK B OOIEM BH/IE.
[Ipaswia u popmynsel qudepernrpoBanms, TadInIA
MIPOM3BOIHBIX dJIeMEeHTapHbIX GyHKIUK. MccnenoBanue GpyHKINU
C ITOMOIIBI0 IPON3BOJHON. Haxosxkenne Hanbosbiiero,
HaMMEHBIIETr0 3HAYEHUS U IKCTPEMAJIbHBIX 3HAUCHUH (DyHKIIUH.
WnTerpan u nepsooOpasnas. Teopema HetoTona—IJleriOHmIa.

V,ITP,KP
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[TpuMmeHeHre HHTETpaia K BBIYMCICHUIO (DU3HUYECKUX BEIMYUH H
IJIOIIAEH.

Komb6unaropuka,
CTaTUCTHUKA U
TEOpHUst
BEPOSATHOCTEN

HUctopus pazButHsi KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTUCTUKHU M UX POJIb B PA3IUYHBIX cepax ueloBeYeCKOH
xu3HenesTensHoct. [IpaBuna komOuHaTopuku. Pemenne
KOMOWHATOpHBIX 3a7a4. PasMerienus, couetanus u
nepectaHoBkU. bunom HeroroHa u TpeyrosnsHuk Ilackans.
[Ipuknagusie 3agaun. Kinaccudeckoe onpeneneHue BEpOsSTHOCTH,
CBOICTBA BEPOSATHOCTEH, TEOpPEMa O CYMME BEPOSTHOCTEH.
Brruucnenue BepostHocTert. [Ipukinaanpie 3aqaqm.
[IpencTaBiieHHe YNCIOBBIX JaHHBIX. [IpuKiIagHble 3a0a4H.

V,ITP,KP

I'eomerpus

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

IIpu3Haky B3aMMHOTO PaCIOIOKEHHUS MIPSAMBIX. Y TOJI MEXKIY
npsMbIMU. B3aMHOE pacrnosioskeHue MpsiMbIX U TUIOCKOCTEH.
[TepnieHauKyIsSIp ¥ HAKJIOHHAS K TNIOCKOCTH. YTOJ MEXKITY TPSIMOI
U TUIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MTPSMON U
riockocTu. Teopema o Tpex neprneHaukynapax. [Ipusnaku u
CBOICTBA NapaJUIENbHBIX U MEPIEHANKYIISIPHBIX TIOCKOCTEH.
PaccTosHre 0T TOYKHM 0 MIIOCKOCTH, OT MPSIMOX J0 TJIOCKOCTH,
paccTosTHIE MEXAY TUIOCKOCTSAMH, MEXIY CKPELIBAIOIINMUCS
PSMBIMHU, MEX]Ty TIPOU3BOJBHBIMU (PUTYPaMH B IPOCTPAHCTBE.
[TapamnensHOE TPOEKTUPOBAHKE U €TO CBOKCTBA. 1eopema o
naowaou OpmocoHaIbHOU NPOEKYUU MHO20Y20abHUKA. B3anMHOE
pacmojoXeHre MPOCTPaHCTBEHHBIX (UTYp. PazmudHbie BuabI
MHOTOTpaHHUKOB. VX n300paxenus. CedeHus1, pa3BepTKH MHOI'O-
rpaHHUKOB. [Imomane moBepxHocTu. Buasl cummerpuit B
npoctpancTBe. CHMMETpHS TeJ BpaIleHNs 1 MHOTOTPaHHHUKOB.
Brraucienne momaae 1 00beMoB. BekTopkl. JlercTBus ¢
BekTOpaMmu. JlekapToBa cucreMa KOOpAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, c(hephl, TIIOCKOCTH. PaccTossHIe MEX Ty
TouKaMu. J[eHCTBHS C BEKTOpaMH, 3aJaHHBIMUA KOOPAMHATAMH.
CkansipHOE TIpoHN3BeeHNE BEKTOPOB. BekTopHOE ypaBHEHHE
MPSIMOU U TIOCKOCTH. Vcronp30BaHe BEKTOPOB MpH
JIOKA3aTEeIbCTBE TEOPEM CTEPEOMETPHH.

V.IIP,KP

2.4.4, Conep:kaHune caMOCTOSITEILHOI padoThI

CamocrositenbHas pabota cryaeHToB (CPC) — 93T0 akTuBHBIE (OPMBI
WHIUBUIYaTbHON M KOJUIGKTUBHOM NEATEIbHOCTH, HANPABJICHHBIC HAa 3aKpEIUICHHE,
pacHIMpeHre M CHUCTEMAaTH3aIli0 TPOWJIEHHOTO MaTepuajia Mo TemMaM Y4YeOHOM

JAUCHUITIINHEBIL.

CamocrosiTenbHass pa0oTa SIBISIETCS OJIHUM W3 BHUAOB YUYEOHBIX 3aHATHMA
CTYAEHTOB, LEIIMHU KOTOPOU SBIIAIOTCS:

— CHUCTEMaTH3alds MU 3aKpPEIUICHUE IOJYYEHHBIX TEOPETUYECKUX 3HAHUM H
MMPAKTUYECKUX YMEHUH CTYyAECHTOB;

— yriayOieHue B paciIupeHne TeOPETUIECKUX 3HAHMIA;

— (opmupoBaHne yMEHUN WCTIOIB30BATh PA3NTUYHBIE HH(HOPMAIIMOHHBIE

UCTOYHUKH  (HOPMATHUBHYIO, TPaBOBYIO, CIPaBOYHYI0  JOKYMEHTAIUIO

CIICIUAIIBHY IO JIATEPATYPY );
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— pa3BUTHE [IO3HABATEJbHBIX CIOCOOHOCTEl W AaKTUBHOCTU CTYJEHTOB,
TBOPYECKOH VHUIMATHUBBI, CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH u
OPraHU30BaHHOCTH;

— (opmMupoBaHHE CaMOCTOATEIBHOCTH  MBIIUIEHUSA, CIOCOOHOCTEH K
CaMOpPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U CaMOpeaInu3aluy;

— Pa3BUTHUE UCCIIECI0BATEIBCKUX YMEHUM.

B kauectBe (opm U MeTon0B KOHTpois BHeayautopHoi CPC moryT OBITH
HCIIOJIb30BAHBl CEMMHApPCKUE 3aHATUSA, 3a4eTbl, TECTUPOBAHUE, KOHTPOJBHBIC
paboThl, MATEMATUYECKHUE TUKTAHTBI U AP.

Kpurepusimu onienku pe3ynbtatoB BHEayautopHoit CPC saBnstores:

— YPOBEHb OCBOEHUS yUeOHOI0 MaTepuaia;

— yYMEHHME WHCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA IIPU  BBIIOJIHEHUU
IIPAaKTUYECKUX 3a/1a4;

— 000CHOBaHHOCTb U YETKOCTh U3JI0KEHUS OTBETA;

— oopmiIeHHE MaTepHaia B COOTBETCTBUU € TPEOOBAHUSMH.

Kontpons pesynpratoB BHeaynutopHoil CPC MoOXKeT oOCylecTBISATBCA B
npenenax BpPEMEHM, OTBEJACHHOIO Ha oOsi3aTelbHbIe ydeOHble 3aHATUS U
BHeayuTopHyto CPC, MOXKET MpoXOoJIuTh B MUCbMEHHOW, YCTHOW WJIM CMEIIAHHOU
dopme, ¢ pencTaBlIeHUEM TPOAYKTAa TBOPUECKOM 1€ATENBHOCTH CTY/IEHTA.

Buanl CPC:

— MO0 OBJAJEHHI0 3HAHMSIMH: aHAJM3 TEKCTa y4YeOHHKA, IOMOTHUTEIHLHOMN
JUTEpaTyphl, COCTABJICHUE TIJIaHA,

— MO0 3aKpeIUIeHHI0 W CHCTeMAaTH3alMu 3HAHHWIi: paboTa C KOHCIIEKTOM
JeKuu, pabota ¢ y4eOHHUKOM, JIOMOJHHUTEIBHOM JUTEepaTypoM, IOATOTOBKA
JIOKJIAJI0B;

— 1o (P)OpMHUPOBAHMIO YMEHHUI M HABBIKOB: PEIICHUE MTPOOJIEMHBIX BOIIPOCOB
IIPU TIOJITOTOBKE K DK3aMCHY.

IIpumepHas TemaTuka pedeparosn:

HenpepwiBHbie 1podwu.

[IpuMeHeHuE CI0KHBIX TPOLIEHTOB B SKOHOMHYECKUX pacyeTax.
[TapannenbHOE IPOEKTHUPOBAHUE.

CpenHue 3HaYeHUs U UX IPUMEHEHUE B CTATUCTHKE.
BekTtopHoe 3a1aH1e MPAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE.
CrnoxeHre rapMOHUYECKUX KOJICOaHMIA.

['paduueckoe penienne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiibHBIE U TOTYHPABUIIBHBIE MHOTOTPAHHUKHU.

. KoHnueckue ceyeHurst 1 uX IPUMEHEHNUE B TEXHHUKE.

10 [Tonsitue nuddepenimana u ero MPUIOKESHUS.

11.Cxembl HOBTOpPHBIX UCTIbITaHUN BepHysu.
12.VccnenoBanue ypaBHEHUH U HEPABEHCTB C TAPAMETPOM.

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

Ha camocTositenbHyto paboTy oOywarommuxcsi OTBOIUTCS 66 YacoB yueOHOro
BpEMEHU.

HanmenoBanue [Tepeuens y4eOHO-METOIUYECKOTO OOCCIICUCHUS TUCIUIUIMHEI TI0
Ne pasnena, TeMbl, BUJA|BBIIIOJTHEHUIO CAMOCTOSITEILHOM PabOThI
CpPC

1 2 3

BBenenmue. 1.boromonos, H. B. MaremaTtuka : y4eOHHMK JUIsi CPEIHETrO
npodeccuonansHoro obpazoanmst / H. B. boromonos, II. H.
Camoiinenko. — 5-¢ wu3nm., mnepepad. u gon. — Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk lBanoBuu. MaremaTuka: anredpa u
Hayajla MaTeMaTHYeCcKOro aHanusa, reomerpus [Tekcr] : yueOHUK uis
WCTIOJIB30BAaHUS B yU€OHOM TIpoIiecce 00pa3oBaTeIbHBIX YUPEKICHHUHA
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa30BaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-e u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpaszoBanue. O0meoOpa3oBaTenbHbie AUCIUTUTHHEEI). - ISBN 978-5-
44

Auredpa 1.boromonos, H. B. MaremaTtuka : y4yeOHHUK sl CpeTHETO
npodeccuonHanibHoro obpaszoanuss / H. B. boromomos, II. M.
Camoiinenko. — 5-e wu3m., mepepadb. um mon. — MockBa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansruoe
obpazoBanne). — ISBN 978-5-534-07878-7. — Pexum pocrtyna :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HMBanoBuu. Maremarnka: anrebpa u
Havaja MaTeMaTHYECKOTO aHain3a, reoMeTpus [TekcT] : yueOHuK s
UCIIOJIb30BaHUs B Y4eOHOM Ipoliecce 00pa3oBaTeIbHBIX YUPEKACHUN
CIIO na 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUS C TIOJYYCHHEM
cpennero obmero oopazoBanus / M. 1. bammakos. - 4-¢ u3a., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccruonansrnoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

YpaBHenusn | 1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
HEPaBEHCTBA npodeccronanpHoro obpaszoBanuss / H. B. boromonos, II. H.
Camoiinenko. — 5-e wu3g., mnepepad. u jgon. — Mocksa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocryna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: airedpa u
Hayvaja MaTeMaTUYeCKOro aHalu3a, reoMeTpus [Tekcer]| : yaeOHuK st
UCTIONF30BaHUsl B Y4eOHOM Mpoliecce 00pa30BaTENbHBIX yUPEKICHUI
CIIO na ©Oa3ze OCHOBHOro oOImero oOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obiero oopazosanus / M. WM. bammakos. - 4-e u3n., ctep. -
MockBa : Axagemus, 2017. - 253 c. : un. - (IIpodeccuonanbuoe
oOpazoBanue. Ob1eoOpa3oBaTenbHble AUCHUIUIMHEI). - ISBN 978-5-
44

27


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

OcHOBBI
TPUTOHOMETPUH

1.boromonoB, H. B. Maremaruka : y4eOHHWK MJisi CPEIHErO
npodeccuonansHoro obpasosanus / H. B. boromomos, II. W.
CamoiinieHKo. 5-¢ wu3m., mepepab. W oM. Mocksa
WznarensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocrymna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk VBaHoBuu. MaremaTuka: anredpa u
Hayaja MaTeMaTUYecKOro aHaiusa, reomerpus [Tekcer] : yueOHUK [uis
UCTIOJIB30BaHUS B y4eOHOM Tporiecce 00pa30BaTENbHBIX YUPESKICHUN
CIIO na ©0a3ze OCHOBHOro OOmIEro OOpa3oOBaHHA C MOJYYCHHEM
cpenHero obmero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
Mocksa : Axangemus, 2017. - 253 c. : un. - (Ilpodeccuonansuoe
obpazoBanue. O0meoOpa3oBaTenbHbie AUCIUTUIHHEEI). - ISBN 978-5-
44

DYyHKIUH,
CBOlCTBA
rpaguku

150.¢

U

1.boromonos, H. B. MaremaTtuka : y4eOHHMK JUIsl CpeIHEro
npodeccuonanibHoro obpaszoanusi / H. B. boromomnos, II. MU.
CaMoiineHKo. 5-¢ w3, mnepepab. W oM. Mocksa
M3parensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccuonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocryma :
https://urait.ru/book/matematika-449006

Hauyaga
MaTEeMaATHUYIECKOI'O
aHaJIn3a

1.boromonos, H. B. Maremaruka : y4eOHUK a1 CpPETHETO
npodeccuoHanpbHoro obpazoanusi / H. B. boromomor, II. MU.
CaMoiinieHKo. 5-e w3, mepepab. u oM. Mocksa
M3narensctBo IOpaiit, 2020. — 401 ¢. — :(Ilpodeccrnonansuoe
obpazoBanme). — ISBN 978-5-534-07878-7. — Pexum nmocryma :
https://urait.ru/book/matematika-449006

2. bammaxoB, Mapk HMBanoBuu. Maremarnka: anrebpa u
Havaja MaTeMaTHYECKOTO aHaim3a, reoMeTpus [TekcT] : yueOHuK s
WCIIOJIb30BaHUS B YUYEOHOM Ipoliecce 00pa3oBaTeIbHBIX YUpPEKACHUN
CIIO na 0a3e ocHOBHOro oOmIero oOpa3oBaHUS C TOJYYCHHUEM
cpenHero obmero oopazoBanus / M. U. bammakos. - 4-¢ u3., crep. -
Mocksa : Axagemus, 2017. - 253 c. : un. - (Ilpodeccuonansrnoe

obpazoBanue. OO0meoOpa3zoBarenbHbie AUCIUIUINHBI). - ISBN 978-5-
44

KomOunaTopuka,
CTATHCTHKA
Teopus
BEPOATHOCTEM

Hu

1.boromonioB, H. B. Maremaruka : y4yeOHUK IJIsl CpPEIHETO
npodeccronanpHoro obpaszoBanust / H. B. boromonos, II. H.
CamoiineHko. 5-¢ wu3n., mnepepab. W JOIL Mockaa
WznatensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Pexum nmocryna :
https://urait.ru/book/matematika-449006

I'eomerpus

1.boromonos, H. B. MaremaTtuka : y4yeOHHUK Al CpeTHErO
npodeccruonanpHoro obpaszoBanuss / H. B. boromonos, II. H.
CaMoueHKo. 5-¢ wu3n., mepepad. W JOIL Mocksa
WznarensctBo HOpaiit, 2020. — 401 c. — :(Ilpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Pexum poctyna :
https://urait.ru/book/matematika-449006

2. bammakoB, Mapk HMBanoBuu. MaremaTuka: airedpa u
Hayvaja MaTeMaTHUYeCKOro aHanuza, reometpus [Tekcr] : yueOHUK is
UCIIOJIb30BaHUS B y4eOHOM Ipoliecce 00pa30BaTENIbHBIX YUPESKICHUN
CIIO na ©0a3ze OCHOBHOro oOIIEro OOpa3oBaHHUA C MOJYyYCHHEM
cpenHero obuero oopazosanus / M. WM. bammakos. - 4-e u3j., cTep. -
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https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006
https://urait.ru/book/matematika-449006

MockBa : Axamgemus, 2017. - 253 c. : mn. - (Ilpodeccuonanbroe

obpazoBanue. ObmeoOpa3oBaTenbHbie AUCIUIUIHHEI). - ISBN 978-5-
44
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

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

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

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

1) TMYHOCTHO-/ICATEIbHAS TEXHOJIOTHS;

2) urpoBasi TEXHOJIOT U,

3) pa3BuBaroas TEXHOJIOT U,

4) 3mopoBbecOeperaronas TeXHOJIOTHS;

5) “HPOKOMMYHHMKAIIMOHHASI TEXHOJIOTHS.

3.1.00pa3oBaTe/ibHbIE TEXHOJOTHH NPHU MPOBEACHUM JIEKIM A

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

1 2 3
1. BBenenue JInyHOCTHO-IEATENbHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTHS
2. Tema 1.1. Pa3zButue OHATHUS O YHCIIE JInuyHOCTHO-IEATENbHAS 2
TEXHOJIOTHSI;
pa3BUBAIOIIAS TEXHOJIOTHUS
3. Tewma 1.2. Kopnu, crernenu u jorapudmpl JInuHocTHO-AEATENbHAS 6
TEXHOJIOTHSI;
pPa3BUBAOIIAS] TEXHOJIOTUS
4, Tema 2.1. YpaBHEHHS U CUCTEMBI ypaBHEHUN JInynoCTHO-AEATENbHAS 2
TEXHOJIOTHSI,
pa3BUBaIONIAsi TEXHOJIOTHUS
5. Tema 2.2. HepaBeHnctBa JIN9YHOCTHO-esATeNbHAS 2
TEXHOJIOTHSI,
pa3BUBAIOIIAS] TEXHOJIOTUS

N |~
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Tema 3.1. OCHOBHBIE TTOHATHS

JIny"OCTHO-IEATENHLHAS
TEXHOJIOTHS;
pa3BUBAIOIIAS TEXHOJIOTUS

1. Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE JInunocTHO-AEATENbHAS
TOKJIECTBA TEXHOJIOTUS;
pa3BUBaONIasi TEXHOJIOTUS
8. Tema 3.3 IIpeoOpa3oBanus IPOCTEHIINX JInuHOCTHO-AEATENbHAS
TPUTOHOMETPUYECKUX BBIPAKEHUN TEXHOJIOTUS;
pa3BHBaloONIasi TEXHOJIOTUS
9. Tema 3.4. TpuroHoMeTpruyeCKUe ypaBHEHUS U JInunocTHO-AEATENBHASA
HEpaBEHCTBA TEXHOJIOTUS;
pa3BHBaroONIasi TEXHOJIOTUS
10. Tema 4.1 @ynkuun. CBoicTBa QyHKIIHMA. JInuyHOCTHO-AEATENbHAS
OO6parnbie QyHKIT TEXHOJIOTHS;
pa3BHBalONIasi TEXHOJIOTUS
11. Tema 4.2. CreneHnble, moKa3aTelbHbIE, JImuaOCTHO-AeITeILHAS
Jorapu(pMUYEcKue U TPUTOHOMETPUUECKHE TEXHOJIOTUS;
¢ynxuu. OOpaTHbIe TPUTOHOMETPUYECKHE pa3BUBAarOIas TEXHOJIOTUS
byHKIIIN
12. Tema 5.1. ITocneqoBaTeILHOCTH. JINYHOCTHO-IesATELHAS
TEXHOJIOTHUS;
pa3BUBAIOIIAsL TEXHOJIOT s
13. Tema 5.2. [IponsBoanHas JINYHOCTHO-IesATENRLHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
14. Tewma 5.3. [lepooOpa3Has u UHTETpa JInuHOoCTHO-AEATENbHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsL TEXHOJIOT U
15. Tema 6.1 D1eMeHTBI KOMOMHATOPUKH JInyHOCTHO-IEeATENLHAS
TEXHOJIOTUS;
pa3BUBAIOIIAsl TEXHOJIOT U
16. Tema 6.2. D1eMEeHTBI TEOPUH BEPOSITHOCTEN JInuHoCcTHO-AEATENBbHAS
TEXHOJIOTUS;
pa3BUBAIOIIASL TEXHOJIOT S
17. Tema 6.3. DieMeHTHI MATEMATUUECKOM JInyHOCTHO-IEATENbHAS
CTaTUCTUKH TEXHOJIOTHUS;
pa3BUBAIOIIAS TEXHOJIOTHS
18. Tema 7.1 KoopauHaTbl U BEKTOPbI HNuboxoMMyHUKAIIHOHHAS
TEXHOJIOTHUS;
3I0pOoBBecOeperaronas
TEXHOJIOT U
19. |Tema 7.2. IIpsimble U TJIOCKOCTH B IPOCTPAHCTBE HNuboxoMMyHUKAIIMOHHAS
TEXHOJIOT U,
3/10poBbecOeperaroas
TEXHOJIOTHsI
20. Tema 7.3. MHOrorpaHHUKH NHpOKOMMYHUKAIIMOHHAS
TEXHOJIOT U,
3/10poBbecOeperaronas
TEXHOJIOTHsI
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21,

Tema 7.4. Tena u NOBEPXHOCTH BpaILCHUS

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3/I0pOBbecOeperaronas
TEXHOJIOTHUSI

22,

Tewma 7.5. I3MepeHust B reoMeTpun

WNnpoxoMMyHHUKaIMOHHAS
TEXHOJIOTHUS;
3710poBBecOeperaronas
TEXHOJIOTHUSI

3.2. O6pa3oBaTebHble TEXHOJOTHH MPH MPOBEAEHUH MPAKTHYECKUX 3aHATHI

Ne

Tema 3auaTus

Bunbl mpuMeHsieMbIx
00pa3zoBaTeIbHBIX
TEXHOJOTHUI

Koa.
yac

Bsenenue

JImuaOCTHO-AeITeILHAS
TEXHOJIOTH,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.1. PazBurne nmoHATUS O YUCIIE

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

Tema 1.2. Kopau, ctenenu u gorapugpmsl

JImaaOCTHO-AeITenEHAS
TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

12

Tema 2.1. YpaBHEHUS U CUCTEMBI YPaBHEHUI

JInyHOCTHO-IEeATENRLHAS
TEXHOJIOTH;
Pa3BUBAOIIAs TEXHOJIOTUS

Tema 2.2. HepaBeHncTBa

JInyHOCTHO-IEeATENLHAS
TEXHOJIOTH;
Pa3BUBAOIIAS TEXHOJIOTUS

Tema 3.1. OcHOBHEIE TIOHATHS

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

Tema 3.2 OCHOBHBIE TPUTOHOMETPUYECKUE
TOXJIECTBA

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

Tema 3.3 [IpeoOpa3zoBaHus MPOCTEHIIIMX
TPUTOHOMETPUUECKUX BBIPAKECHUN

JIN4HOCTHO-AesITeIbHAS
TCXHOJIOI'UA,
Ppa3BHBArOIIAaA TCXHOJIOT'UA

Tema 3.4. TpUroHOMETpUYECKUE YPABHEHUS U
HEPAaBEHCTBA

JIMYHOCTHO-IeATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA

10.

Tema 4.1 @dynkuuu. CoiicTBa QyHKIUI.
OO6patHble QyHKIMH

JIMYHOCTHO-IesATEIbHAS
TCXHOJIOTHA,
pa3BuBaroniasa TCXHOJIOT'UA
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11. Tema 4.2. CreneHHble, NOKa3aTelbHBIE, JInuaOCTHO-ACITEeILHAS
norapuMUUECKre U TPUTOHOMETPUIECKIEC TEXHOJIOTHSI,
¢dysakuu. OOpaTHbIE TPUTOHOMETPUIECKIEC Pa3BUBAIOIIAS TEXHOJIOTUS

byHKIIIN

12. Tema 5.1. IlocnemoBaTenLHOCTH. JImuaOCTHO-AeITeILHAS

TEXHOJIOTHS;
pa3BUBarONIas TEXHOJIOTHUS

13. Tema 5.2. [IpousBogHas JInaHOCTHO-IEeITeAbHAS

TEXHOJIOTHS;
pa3BUBArONIas TEXHOJIOTHUS

14. Tewma 5.3. [lepBooOpa3Has u UHTETpa JlnuHoCTHO-ACSTENbHAS

TEXHOJIOT U,
pa3BUBarOIIas TEXHOJIOTHUS
15. Tema 6.1 D1eMeHTBI KOMOUHATOPUKH JIMYHOCTHO-IeATeIbHAS
TEXHOJIOT U,

Pa3BUBAOIIAS] TEXHOJIOTUS

16. Tema 6.2. D1eMeHTBI TEOPUH BEPOSITHOCTEN JInuHOCTHO-AEATENbHAS
TEXHOJIOTH;

Pa3BUBAOIIAS] TEXHOJIOTUS

17. Tema 6.3. DneMeHTH MaTEMaTHICCKOM JIMYHOCTHO-IeATeIbHAS
CTaTUCTHKH TEXHOJIOTH;

pa3BUBAIOIIAS TEXHOJIOTUS

18. Tema 7.1 KoopauHaThel 1 BEKTOPbI JIMYHOCTHO- eI TeIbHAS

TEXHOJIOTHSI,
pa3BUBAIOIIIAS TEXHOJIOTUS
19. Tema 7.2. [IpssMbl€ U IIIOCKOCTH B TPOCTPAHCTBE JInuHOCTHO-AEATENBbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAS TEXHOJIOT U

20. Tema 7.3. MHOrorpaHHHKH JIMYHOCTHO- e TeIbHAS
TEXHOJIOTHSI,

pa3BUBAIOIIAS TEXHOJIOTUS

21. Tema 7.4. Tena u nOBEpXHOCTH BpalllCHUS JIMYHOCTHO- e TeIbHAS

TEXHOJIOTHSI,
pa3BUBAIOIIAS TEXHOJIOTUS

22 Tema 7.5. I3MepeHUst B TEOMETPUU JIN4HOCTHO-AesITeIbHAS

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

4.1. MarepuaJibHO-TeXHHYeCcKasi 0a3a, He00OXoAMMAasA VISl OCYLIECTBJICHHS
00pa30BaTeJbLHOI0 MPOoLEcca M0 AUCHUIINHE

PG&HI/ISaHI/IH y‘lC6HOI>i AUCHUIITIMHBI OCYHICCTBIIACTCA B KaOuHeTe MaTEMaTHUKH,

yi. Jlumutposa, 200, aya. 405.

O6opynoBaHue yuyeOHOTro KaOUHeTa:
CrielUaIM3UpOBaHHAs MeOEJIb U CUCTEMBI XpaHEeHHS (JI0CcKa KJIacCHasl, CTOJ U
CTYJI YUUTEJIsI, CTOJIbI M CTYJIbsI YUEHUUYECKHUeE, Kbl ISl XpaHEHUS Y4eOHBIX
ocoOUii, CUCTEMbI XpaHCHHS TAOJIHI] U TUIAKATOB);
TEXHUYECKHUE CpeICTBA 00yueHus (pabodyee MECTO YUHUTEIIS: KOMITbIOTEP
YUHTEIIS, BUACOTPOCKTOP, IKpaH, nuiieH3nonHoe [10);
JIEMOHCTPAIMOHHBIE YUeOHO-HArJISAHbIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMIUIEKTBI TaOJHII, TOPTPETHI BHIJAIOIINXCSI MATEMAaTUKOB, KOMILICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMHU JICPIKATEIISIMH );
AJIEKTPOHHBIE Cpe/ICTBA 00YUEHUS (KOMIUIEKT BUACO(PUIHMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 Oo0ecreYeHus!

1.

2.

Omnepanuonnas cucrema Microsoft Windows 10 (mor. Ne23—-ADdD/223-
®3/2019);

[Taker mporpamm Microsoft Office Professional Plus (mor. Ne23—AD®/223-
®3/2019);

7-zip GNULesser General Public License (cBoOomHOe mporpaMmmMHOe
o0ecriedeHne, He OrpaHUIeHO, OECCPOTHO);

Wutepner Opayszep Google Chrome (6ecriaTHoe mporpaMmMHoOe oOecrieueHue,
HE OrpaHU4eHO, 0€CCPOUHO);

K-Lite Codec Pack — ynuBepcanabpHblli HA00Op KOAEKOB (KOIHPOBIIHKOB-
JICKOMUPOBITUKOB) M YTWIHT JJs TpocMOTpa W 0O0paboOTKH aymmo- u
BuseodaitioB (OecriaTHOE NpPOrpaMMHOE OOecIieueHrne, HE OTPaHUYCHO,
OeccpouHo);

WinDjView — mporpamma st mpocmotpa (aitoB B hopmare DIV u DjVu
(cBOOOIHOE TIPOrPaMMHOE 0OecTIeUeHre, He OTPAaHUYECHO, OECCPOYHO);

Foxit Reader — mnpukiamHoe mporpaMMHOe oOOecledeHHe ISl MPOCMOTpa
ANIEKTPOHHBIX JOKyMEeHTOB B crtaHmapre PDF (GecmatHoe mnporpamMmHoe
oOecrieueHune, He OTPaHNYEHO, OECCPOTHO)
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5. MIEPEYEHb OCHOBHOW U JONOJTHUTEJBHON YYEBHOHN
JINTEPATYPBI, HEOBXOINMOM 1JI51 OCBOEHUS TN CLHUIIJINHBI

5.1. OcHoBHas IUTEpaTypA:

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

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

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

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

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

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

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

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

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

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

1. )Kypnan Maremaruka B IIKOJIE

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

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

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

1.

2.
3.

8.

9.

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

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

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

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

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

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

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

(http://gramota.ru/);

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

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

JlucuunnyHa npeaycmMaTpyuBaeT JEKIMOHHBIE U IIPAKTUYECKUE 3aHATHA.

VYcneniHoe n3yueHue Kypca TpeOyeT moceiieHust JISKIUi, akTUBHON paboThI Ha
MPAKTUYECKUX 3aHATHUSAX, BBINOJTHEHHE BCEX YYEOHBIX 3aJaHUs MpernojaBaTels,
O3HAKOMJICHUE C OCHOBHOM U JIOIIOJIHUTEIbHOMN JTUTEPATyPOi.

Bo BpeMs Jiekuu CTYIEHT JOJDKEH BECTU KOHCIIEKT.

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

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

IIpakTnyeckue 3aHATHUSI COCTaBISAIOT BaXHYK 4YacTh NpodeccroHaIbHOM
NOATOTOBKU CTyAeHTOB. OCHOBHAs LE€Jb NPOBEACHUS MNPAKTUYECKUX 3aHATHUA —
dbopMHUpOBaHUE Yy CTYACHTOB AaHAJUTHYECKOTO, TBOPYECKOIO MBIIUICHUS IyTEM
NpUOOPETEHUS MPAKTHUECKUX HaBBIKOB.

Metoanueckue yKa3aHus K IPAKTUYECKUM 3aHATUAM 110 JUCLUIUIMHE HAPSIAY C
paboueit mporpaMMoi U rpaukoM yuyeOHOTro Mpoiecca OTHOCATCS K METOIUYECKUM
JOKYMEHTaM, ONpPEIEISIONIMM YPOBEHb OpraHU3allMi U KayecTBa 00pa30BaTeIbHOTO
porecca.

[Ipy moAroToBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOJUMO MPOCMOTPETH
KOHCIIEKTHI JIEKUMW U METOJMYECKHE YKa3aHUs, PEKOMEHJIOBAaHHYIO JIUTEPATYPY IO
JAHHOW TeME; OATOTOBUTHCS K OTBETY HA KOHTPOJIBHBIE BOIIPOCHI.

B Xoxe BBINOJHEHWS WHIMBUIYAJIBHOTO 3aJaHUS IPAKTUYECKOTO 3aHSITHUSA
CTYJIEHT TOTOBUT OT4ET O pabore. B oTueT 3aHOCATCA pe3yiabTaThl BBHIMOJTHEHUS
KaXIOro MyHKTa 3amaHus (rpaduku, TaONMIIBI, pacyeThl, OTBETHl Ha BOIPOCHI
MIYHKTOB 33J]aHUs, PELIEHUE MPUMEPOB U 3ahad U T.i.). 3a 10 MUH A0 OKOHYAHUSA
3aHATHS TPEToJaBareib MPOBEPSICT OOBEM BBIMOJIHEHHOW HAa 3aHATUU pPabOTHl U
OTMEYaeT pe3yJbTaT B paboueM >KypHaJe.

OcraBiirecsi HEBBINOJHEHHBIMU ITYHKTHl 3aJaHUsl MPAKTUYECKOrO 3aHSATHUSA
CTYZEHT 00s13aH J10/1eJIaTh CAMOCTOSTENIBHO.

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

7.1. IlacniopT (poHIa OLIEHOYHBIX CPEACTB

OueHouHble  CpelcTBAa  MpeAHA3HAYEHBl JUII  KOHTPOJISI UM OLEHKH
00pa3oBaTeIbHBIX JOCTUKEHUN OOYYAIOMIMXCS, OCBOMBIIMX IMporpaMmy y4eOHOMH
JTUCIUIUIMHBI.

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

Ieau u 3a0a4u (POHAOB OLICHOYHBIX CPEACTB

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

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

—KOHTPOJIb M  YIpaBJIeHHE TPOLECCOM MPUOOPETEHUs  CTyACHTaMU
HEO0OXOIUMBIX 3HAHUHN u YMEHUH, OTIPEICTICHHBIX dheneparbHBIMU
roCyJIapCTBEHHBIMH 00Opa3oBaTenbHbIMU cTaHgapTaMu CIIO mo cooTBeTCTBYIOMIEH
CIEIUATLHOCTH;

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

—obecrieyeHue COOTBETCTBUS PE3yNbTaTOB OOyYeHHS 3amadaM Oyayriei
npodeccroHaIbHON NeATeIbHOCTH BBIITYCKHHUKA.

7.2. Kputepuu oueHKH 3HAHUI

Or1eHKa MMCBMEHHBIX KOHTPOJIBHBIX pab0OT 00yJaroImuXcsl IO MaTeMaTHKeE:

OTBET OLIEHUBAETCS OMMEMKOU «J», €CIN:

— paboTa BBITOTHEHA MTOTHOCTBIO;

— B JIOTHYECKUX PACCYXJCHUSAX U OOOCHOBAHHHM PEIICHUS HET MPOOEIOB U
OIINOOK;

— B pCIICHWH HET MaTeMaTHYCCKHX OIMMOOK (BO3MOKHA OJIHA HETOYHOCT,
OMHCKA, KOTOpas HE SBISCTCS CISACTBHEM HE3HAHUS WM HEMOHUMAHHS y4eOHOTO
Marepuana).

Ommemxka «4» CTaBUTCA B CIEAYIOIINX CIIydasiX:
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— paboTa BBINOJHEHA MOJHOCTBIO, HO OOOCHOBaHUS IIArOB pELICHUS
HEJOCTaTO4YHbl (€CIM yMEHHE OOOCHOBBIBATb pACCYXKIECHHUS HE  SIBISUIOCH
cHeuanbHbIM 00bEKTOM MPOBEPKH);

— JIONYILEHbl OJHA OLIMOKAa WM €CThb JBa — TPU HEA04YETa B BBIKJIAJKAX,
pUCYHKaX, deprexax wuinu rpadukax (ecind 3TH BHABI pabOT HE SBISUIUCH
crenuaibHbIM 00bEKTOM MPOBEPKHU).

Ommemxa «3» CTaBUTCS, €CIIH:

— JonyiieHo OoJsiee OJHOM OWMOKM WM Oojiee JBYX — TPEX HEIOYETOB B
BBIKJIAJIKAX, YepTexax WiM rpadukax, Ho oOyuaromuiica o0aaaaeT o0s3aTelIbHBIMU
YMEHUSMHU 110 IIPOBEPSAEMON TEME.

Ommemxa «2» CTaBUTCS, €CIIH:

— JIONYILEHbI CYIIECTBEHHbIE OUIMOKH, MOKa3aBUIME, YTO OOydaroluics He
oOnagaeT 00s3aTeNbHBIMU YMEHUSMHU 10 JAHHOU TeMe B MOJTHOU Mepe.

OneHka yCTHBIX OTBETOB 00YYaIOIIUXCS [0 MaTeMaTHKE:

OTBET OLIEHUBAETCSI OMMEMKOU «5», €CIIN CTyACHT:

— TMOJHO pacKpbll COJAep)KaHue Marepuana B oObeMe, MPeayCMOTPEHHOM
IPOrPaMMON;

— M3JO0XKWJI  MaTepuall  TPaMOTHBIM  SI3bIKOM,  TOYHO  HCIOJIB3Ys
MaTEMaTUYECKyl0 TEPMHUHOJIOTHMI0O W CHUMBOJIMKY, B OIPEACICHHON JIOTHUYECKON
MOCJIEIOBATEIbHOCTH;

— TMPaBWIBHO BBITIOJIHUI PUCYHKH, YEPTEXKH, TpaduKd, COMyTCTBYIOLIUE
OTBETY;

— TIOKa3al yMEHHE WJUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMH IPUMEPAMH,
IPUMEHATH €€ B HOBOM CUTyalluy MPHU BHIITOJIHEHUN TPAKTUUYECKOTO 3aJaHNUs;

— TPOJEMOHCTPUPOBAJT 3HAHHE TEOPUU PAHEE H3YUYEHHBIX COMYTCTBYIOIIUX
TeM, CHOPMHUPOBAHHOCTh M YCTOMYHMBOCTH HCIOJIB3YEMBIX IMPU OTBETE YMEHHUH U
HABBIKOB;

— OTBEYaJ CaMOCTOSITENIbHO, 0€3 HABOSIIMX BOIIPOCOB MPETOaBaTEs;

— BO3MOXHBI OJHa — JIBE HETOYHOCTH IPU OCBEIICHHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIQJKaX, KOTOPbHIE YUYEHUK JIETKO HCIIPABUJI IOCJIE 3aMEUYaHUs
YUHTEIS.

OTBeT OLICHUBAETCS OMMEmKOU «4», €CIH YIOBJIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OLICHKY «5», HO IPU 3TOM UMEET OJAMH U3 HEJJOCTATKOB:

— B M3JIOKEHHWU JOMyIIEeHbl HeOoJblIMe MpoOenbl, HE HCKa3MBILIEe
MaTeMaTU4YeCKOE COAEPKaHUE OTBETA;

— JIONYIIEHBI OJJUH — JIBa HEJ0YETa IIPH OCBEUIEHUH OCHOBHOI'O COAEPKAHUS
OTBETA, UCIIPABIICHHBIE MTOCJIE 3aMEYaHUs MIPENoAaBaTes;

— JonylieHsl omudOka win 0Oojiee JBYX HENOYETOB IPU  OCBEUICHUU
BTOPOCTEIIEHHBIX BOIMPOCOB WM B BBIKIAJKAX, JIETKO HCIPABJICHHBIE IMOCIE
3amMeYaHus MPernoJaBaTes.

Ommemxka «3» CTaBUTCS B CIEAYIOIINX CIyYasiX:

— HENOJHO PACKPBITO COJAEpkKaHUE MaTepuana (CoaepkKaHUE H3JI0KEHO
(dparmMeHTapHO, HE BCErjJa IOCJIEIOBATENIbHO), HO IOKa3aHO o0llee MOHUMaHue
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BOIPOCA M  MPOJEMOHCTPUPOBAHBl YMEHHSA, JOCTATOYHbIE [JIi  YCBOEHUS
nporpaMmHoro wmatepuana (ompenenensl «TpeOoBaHMSMH K MAaTeMaTHYECKOU
MOATOTOBKE OOYYAIOMIMXCS» B HACTOSIIEH MporpaMMe 1o MaTEMaTHKE);

— HMEJIHCh 3aTPyJHEHUS WM JOMYILIEHbl OIIMOKM B  ONpEeIeICHUU
MaTeMaTUYeCcKOll TEPMHUHOJIOTMH, 4YEpPTeKax, BBIKJIAJKAX, MCIPABICHHBIE IOCIIE
HECKOJIBKHUX HaBOJSIIMX BOIIPOCOB MPENO1aBaATENS;

— CTYAEHT HE€ CHpPAaBWUJICA C MPUMEHEHUEM TEOPUM B HOBOW CUTYaLMH MPH
BBINIOJITHEHUH MPAKTUYECKOIO 3a/laHMsl, HO BBIMNOJIHWI 3aJaHusl 00s3aTeIbHOTO
YPOBHSI CJIO’KHOCTH 110 JAHHOM TeMe;

— NOpud JOCTaTOYHOM 3HAHMM TEOPETHUYECKOr0 MaTepuaia  BbIsBICHA
HEJ0CTaTOYHAas CPOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxa «2» CTaBUTCS B CIAEAYIOIIUX CIyYasx:

— HE PACKPBITO OCHOBHOE COJIep )KaHnE yueOHOro MaTepuana;

— O0OHapy’>KE€HO HE3HaHHE YUYEHUKOM OOJblIeld WM Hanbojee BaXHOW 4acTu
yueOHOro MaTepuaia;

— JIONYIIEHbl OUIMOKM B OMNPEACICHUM TMOHATUN, TPHU HCIHOJIb30BAHUU
MaTEMaTUYECKOM TEPMHUHOJOTHMH, B PHCYHKaX, uYepTekax Wik Trpaduxax, B
BBIKJIQ/IKaX, KOTOpPbIE HE HCIPABIEHBI IOCJIE€ HECKOJbKUX HABOMSIIHUX BOMPOCOB
IpEeroiaBaTesl.

O6mas kiaccudukaius onmooK:

[Tpu oneHke 3HaHUMN, YMEHUN U HABBIKOB OOYYAIOLIUXCS CIEAYET YUUTHIBATh
BCe OIMOKHU (TpyOble U HETpyObIe) U HETOUETHI.

1. I'pyObIMU cunTaIOTCS OMIUOKHU:

— HE3HaHUE OINpPEENICHUs] OCHOBHBIX MOHATHM, 3aKOHOB, TPAaBUJI, OCHOBHBIX
MOJIOXKEHUI TeopuH, He3HaHue (Hopmysi, OOLIECMPUHATHIX CHUMBOJIOB 00O3HAUCHUH
BEJIMYMH, €TUHUIl UX U3MEPEHUS;

— He3HAaHWE HAMMEHOBAHUMN eIUHUI] U3MEPEHUS;

— HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE;

— HEYMEHHE NMPUMEHATh 3HAHMUS, AJITOPUTMBI JIJIsl PEIICHUS 3a/1a4;

— HEyMEHHE JIeJaTh BEIBOILI K 0000IICHUS;

— HEYMEHHE YUTaTh U CTPOUTH rpauKu;

— HEYMEHHE MOJIb30BAThCS NEPBOMCTOYHUKAMH, y4eOHUKOM u
CIIPaBOYHUKAMH;

— TOTEeps KOPHS WK COXpaHEHUE TTOCTOPOHHETO KOPHS;

— orOpacbeiBanme 6€3 00BSICHEHU OJTHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OIUOKH;

— BBIYUCIIHUTEIbHBIE OIMUOKU, €CIIM OHU HE SBIISIOTCS OMUCKOM;

— JIOTUYECKHE OLINOKH.

2. K HerpyObIm ommOKaM ciielyeT OTHECTH:

— HETOYHOCTH (POPMYJIUPOBOK, ONPEACICHUHN, MOHATHN, TCOPUH, BBHI3BaHHAS
HETMOJIHOTOW OXBaTa OCHOBHBIX INMPU3HAKOB OMPEIEISEMOTO MOHSATHS WU 3aMEHOU
OJTHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTb rpaduka;
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— HEpauMOHaJbHBIN

MECTOI

pelIeHus

3agadu

501041

HEOOCTAaTOYHO

MPOJyMaHHbIA MJIaH OTBETa (HapyILIEHUE JIOTMKH, MOJAMEHA OTIAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTETICHHBIMHU );
— HepalHUOHAIbHBIE METO/IbI PA0OTHI CO CIIPABOYHOM U IPYTroil IUTEpaTypoil;

— HCYMCHHUC pCUIATh 3aaa4H, BBIITOJIHATL 3aJlaHUs B O6I]_I€M BUIC.

3. Hengouetamu ABAAIOTCS:
— HepaluoHaJIbHbIC MPUEMbI BEIYUCICHUHN U TpeoOpa3oBaHuii;

— HeOpeXHOe BBIMIOJIHEHUE 3alHCel, UuepTexen, cxem, rpaduKoB.

7.3. OeHo4HbIE CPeACTBA AJIA MPOBEACHUA TeKYlIel aTTecTAlNu

Texymuii KOHTPOJIb MOXKET MPOBOAUTHECS B (hopme:

— (poHTaNBHBIA OIIPOC

— HHJIMBUIYaJbHBIM YCTHBIN OIIPOC
— TMCBMEHHBIN KOHTPOJIb

— TECTUPOBAHUE 10 TEOPETUUECKOMY MaTepuay
— Tmpaktuueckas (maboparopnas) padora

— 3amuTa pedepara
— 3aIlUTa BBINOJHEHHOTO 3aJIaHuUs,
— pa3paboTka npobseMbl Kypca (I0KIa).

OrneHMBaHUE TIPU TEKYIIIEH aTTeCTaIluu

®dopma Brazenus JInunbie [Tpumepsr
aTTecTany | 3HaHUA YMenus (HaBBIKH) KauecTBa OIICHOYHBIX
u CTyJIEHTa CPEICTB
VYceTHEIN KonTponb OrneHka Orneska OrneHka Bomnpocst
OIpOC 10 | 3HAHUH MO YMEHUS HABBIKOB CITOCOOHOCTH HPUIAralTCcs
TeMaM OTpeIeNICHHbIM | pa3u4aTh paboThI € OTepaTHUBHO U
npoGiemMam KOHKPETHbIE JUTEepaTypHbl | KAUYECTBEHHO
HOHSTUS MU OTBEYaTh Ha
UCTOYHUKAMU | MIOCTaBJICHHbIE
BOIIPOCHI
Pedepar KonTponb OneHka OrneHka Ornenka Tembl
(mokma) 3HaHUH 10 yMEHUS HaBBIKOB CITOCOOHOCTH K pedepaToB
OTpeAeNIeHHbIM | pa3u4aTh paboThI ¢ CaMOCTOSITENIbHO | (IOKJIa/I0B)
npoGiemMam KOHKPETHBIE JUTEepaTypHBl | il paboTte u HPHUIAralTcs
MOHSITUS MU aHAINU3Y
UCTOYHUKAMU | JIUTEPATYPHBIX
HUCTOYHUKOB
KonTpons Onenka Onenka Onenka KoHnTponsH
Koutponb | 3HaHu# YMEHUS HaBBIKOB CIIOCOOHOCTH bIe pabOTHI
Hasi paboTa | TEOPETUYECKHX | paboTaTh C paboThI ¢ OTIEpaTHUBHO U HPHIIAralnTCcs
OCHOB MaTE€MaTUYeCK | MAaTEeMAaTHYeCK | KaUeCTBEHHO
MaTeMaTHKH. UM anmnapaToM | UM ammapaToM | peliarh
TUIS MOCTaBJICHHBIE
obecrnieueHus Ha TPAaKTHUYECKUX
peuieHus paboTax 3agauu
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IPAKTUYECKUX U
3az1ad4. apryMeHTHpOBaT
b PE3YJIbTaThl

IIpuMepHbIe TeCTOBBIE 3aJaHUA: HE MTPEYCMOTPEHBI.

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONPOca:

1.J{aiiTe onpeneneHne KOMIUIEKCHOTO YHCIA.

2.J1aliTe onpeneieHue MHUMOW €IMHULIBI

3.HazoBuTte HatypasibHbIE YHCIIA.

4.Ha3oBuTe pallMOHaJbHbIE YKCIa

5.HazoBute cTeneHn MHUMOM €UHUIIBI

6.Kakue koMIIJIeKCHbIE Ynciia Ha3bIBAIOTCS paBHBIMU

7.Kakue KOMILIEKCHbIE YK CIIa HA3bIBAIOTCS CONMPSKEHHBIMHU.

8.Kakue KoMIUIeKCHbIE Ynciia Ha3bIBAIOTCS MPOTUBOMOI0KHBIMU

9.Kak n300pakaroTcsi KOMIUIEKCHBIE YHCiIa T€OMETPUUECKH

10.aiiTe onpeneneHre MOAYJsl KOMILJIEKCHOTO YHCIIA.

11.Kak HailTH apryMeHTbl KOMIUIEKCHOTO YHCJIa

12.Ilepeuncnute GOpMbI 3aMUCH KOMIIEKCHBIX YHCET

13Kak BBIMOTHATH IEUCTBUS Ha/l KOMILJIEKCHBIMHM YHCIIaMH B alreOpandeckoi
dbopwme.

14.Ha30BuTE 4KCII0 COMPSHKEHHOE KOMILICKCHOMY Yucity Z = 2 - 31 ¥ IEPEeMHOKHUB
UX JalTe OTBET

15.Yemy paBHBI KOPHH KBAaIPATHOT'O YPABHEHUS C OTPULATEIbHBIM
JUCKPUMHUHAHTOM.

16.[Jaiite onpeaeneHne KOMILIEKCHOTO YHUCa.

17.3anucarb cBOICTBA CTENEHU C TPOU3BOIBHBIM MTOKA3aTEIEM.

18.Yt0 Ha3bIBaeTCs JIOTapu(PpMOM C MMPOU3BOJIbHBIM OCHOBaHUEM?
19.3anmcath OCHOBHOE JIOTapu(PMUUECKOE TOKIECTBO.

20.TToctpouTs rpaduk mokazaTeaIbHON (GYHKIIMU ¢ OCHOBaHUEM OoJbIe 1.
21.Yto HazbiBaeTcs JiorapudMupoBaHueM?

22.YTo0 Ha3bIBAIOT HATYPAJIBHBIM JIOTapupMomM?

23.3amucath Gopmysy Iepexojia OT OJTHOI'O OCHOBAHUS K APyromy?

24 Hazosute popmynsl Kpamepa.

25.Ilepeuncnure METOIbI PEIICHUS] CUCTEM JIMHEHHBIX YPaBHEHUI C ABYyMS
HEU3BECTHBIMH.

26.1lepeuncnrre METObI PELICHUS] CUCTEM JIMHEHMHBIX YPABHEHHM C TpeMsi
HEU3BECTHBIMH.

27.Ha3oBuTe CBOMCTBA ONPEICIUTEIIS.

28.Ecnu onpeaenuTenb paBeH HYJII0, TO CKOJIBKO PEIIEHUA UMEET CUCTEMA
29.Yto HazwpiBaeTCs QyHKITUEH?

30.Yto Takoe 00iacTh onpeneneHus u 00JacTh 3HaUYeHUH QyHKIAA?
31.Yto Ha3biBaeTcs GyHKIMEH 00paTHOM TaHHON?

32.J1aTh ompeiesieHre CI0KHON (QyHKITUN.

33.IIpuBecTu mpuMepsl 0OpaTUMBIX PYHKIIUH.
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34.Ilepeuncnuth ciocoObl 3aAaHus GYHKUUN, UX TOCTOUHCTBA U HEJOCTATKHU.
35.Yr1o Ha3biBaeTcs rpadukoM QyHKIUU?

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

37.01 4ero 3aBUCUT 00JIACTh OMPEEICHUS CIOKHOU PYHKIIUU?

38.Kak no rpaduky QyHKIUHA ONPEAETUTD, ABISCTCS JIU QYHKIUS YETHOM, HEUETHOM.
39.Yrto Ha3bIBaeTCS NPOU3BOAHON (QYHKIIMU?

40.Yto noka3bIBaeT Mpou3BoAHas GyHKUHUS B TOUKE?

41.KakoB reoOMeTpUYECKUN CMBICT IPOU3BOJHOM?

42 KakoB (pu3nuecKuii cMbICT IPOU3BOIHOM?

43.Kakue cBOWCTBA MPOU3BOJHON BbI 3HAETE?

44 Tlo xakum GopMyram BEIUUCISIOTCS MPOU3BOJHBIE TPUTOHOMETPUUECKUX
byHKIUN?

45.11o xakum GopMyaM BBIUUCISIOTCS MPOU3BOJHBIE CTEIIEHHON (QyHKIUU?
46.11o xakum GopMyaM BBIUUCISIOTCS MPOU3BOJHBIC MOKA3ATEIbHOU (PYHKIIU?
47 I1o xakum Gopmysam BBIUUCISIOTCS MPOU3BOHBIE JIOTapu(DMHUUECKO PYHKIMU?
48.Kak BbIYMCIISAIOTCS TIPOU3BOJIHBIE CIIOKHOU (PYHKITUU?

49.Yro nazpiBaercs qudepennnanom GyHKIuu?

50.Yto HEOOX0UMO clieNaTh, YTOObI BEIUUCIUTE AU depeHinan GyHKIuu?
51.Kako#i B ©MeeT ypaBHEHUE KacaTelbHOU K rpaduky pyHkimu Y= y(X)?
52.KakoB reomerpudeckuii cmbici quddepenimana’?

53.Kakast ¢pyHKIIHMS HAa3bIBACTCS MOHOTOHHO BO3PACTAOIICH ?

54.Kakas ¢pyHKIMS Ha3bIBa€TCSI MOHOTOHHO YOBIBAIOIIEH?

55.Kak uccnenoBatb PyHKIIMIO HA MOHOTOHHOCTh?

56.Kakue TOYKH Ha3bIBAIOTCA KPUTUUECKUMU ?

57.4t10 Takoe SKCTpeMyM (YHKITUU?

58.Kak uccienoBath GyHKIMIO HA SKCTPEMYM I10 TIEPBOMY TIPABHITY?

59.Kak uccienoBaTh GyHKIMIO, YTOOBI TOCTPOUTH €€ rpaduk?

60.Kak BeruucInTh HaOOIbIIIEE U HAUMEHbIIIEE 3HaUeHUE (DYHKIIMH Ha
POMEKYTKeE?

61.Yto sBIISICTCS OCHOBHOM 3a/1a4€ii HHTETPAIbHOT'O HCUUCIICHUS ?

62. Kaxkas QpyHKIIMS HazbIBaeTCs IEPBOOOPA3HON 1Jis 3aaHHON (DYHKITUN?

63. Ecmu F(X) — mepBooOpasnas mis f(X), To KakuM paBEHCTBOM CBSI3aHBI OHU MEXKTY
co6oii?

64. Chopmynupyiite TeOpeMy O CYyIIECTBOBAHUHU MEPBOOOPA3ZHON PYHKITUH.
65. I[lepBooOpazHas onpezensercs HeoHO3HAUYHO. Kak 3To HyHO MOHUMATh?
66. Ilouemy npu uHTErpUpOBaHUHU HYHKIIUMA MOSBISETCS MPOU3BOIHHAS
MIOCTOSIHHAA?

67. Tlouemy ogHa GyHKIMS UMEET LIETYI0 COBOKYITHOCTD MEPBOOOPa3HBIX?

68. Kak 3amucaTth BCIO COBOKYITHOCTB ITIE€pBOOOPA3HBIX (yHKITUH?

69. Uto Ha3bIBaeTCS HEOMPEACICHHBIM HHTETpAIOM?

70. Yewm oTiamyaeTcsi HEONPEACICHHBIN HHTETPAII OT IEPBOOOPA3HON (HyHKITHH?
71. Tloyemy MHTETpaj Ha3bIBAETCS HEOIPEIETIECHHBIM ?

72.YT0 Ha3bIBAaETCS BEKTOPOM B NMPOCTPAHCTBE?

73.Kakue ObIBatOT BEKTOPHI B MPOCTPAHCTBE?
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74.YeMy paBeH yros Mexay BeKTOopamu?

75.Yemy paBHa JJMHA BEKTOpA?

76.UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
77.Yemy paBHO BEKTOPHOE IIPOU3BEIECHUE BEKTOPOB?

/8. HauanbHOE TOHSTHE CTEpeOMETpUH (OTpeIesieHIE, OCHOBHBIC TIOHSATHS).
79.AKCHOMBI CTEPEOMETPHH.

80.CieicTBUS U3 AKCHOM.

81.B3anMHOE pacronoKeHHe ABYX MPSMBIX B IPOCTPAHCTBE.
82.B3anMHOE pacroiaoKeHUe NpsIMOM U IIIIOCKOCTH.
83.IIpr3HaK napaaaeabHOCTH IPSAMOU U TIIIOCKOCTH.
84.1lpu3Hak napauieabHOCTU JBYX IIIOCKOCTEH.
85.TeopeMbl 0 MApAIIEIbHBIX MIIOCKOCTSIX.

86.1Ipu3Hak nepreHIuKyIIPHOCTH MPSMOM U TITIOCKOCTH.
87.YpaBHeHHUsI TUIOCKOCTH (00111ee).

88.Ilpu3Hak neprneHuKyIIpPHOCTU JBYX MJIOCKOCTEH.
89.YcnoBue napajiienbHOCTH ABYX MJIOCKOCTEH.
90.YcnoBue neprneHIuKyIsIpHOCTH ABYX INIOCKOCTEM.
91.¥Yron mexny 1ByMs TUIOCKOCTSIMU.
92.IlapameTpuueckoe ypaBHEHHE MPSIMON B MPOCTPAHCTBE.
93.KaHoHn4eckoe ypaBHEHHUE IPSIMOM B MPOCTPAHCTBE.
94.Yto Ha3pIBa€TCSI MHOTOTPAHHUKOM?

95 IlpuBenute npuMepbl MHOTOTPAHHUKOB?

96.YTo Ha3bpIBAETCS TEJIOM BpAIICHUA?

97 IlpuBenute npuUMeEpPHI TEJ BPALICHHUS.

IIpuMepHBbIe KOHTPOJIbHbIEC PA00ThI
KonTpoabnas pabora Nel no reme «KopHuU, cTeneHH, Jorapupmbpy
BapuanTt Ne 1

1. Breruucnure:
a) 5—(27)3:(8)3;
6) 2V9 - 33/24;

» 208
375"
r) 2-logs 10 —logs 4,
Il) 3210g3 5;
2 logzé—logzg
log, 256
2. YTIpocTUTEe BEIPAKCHHE:
8k3 k2 a2z
== 0)z=
k™2 a
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3. BemmmosauTe 1ercTBUS:
logg 1 0,005 —logy 4 0,05.
Bapuant Ne 2

1. Breruucnure:
2

» (2
6) 4 - V25 - 2 - 1/40;

B) V36 - 24 - 54;
r) 2-log; 6 — log; 4;
II) 4310g4 3.
e) 1110g2 4+logqq 2.
2. YTpocTuTe BBIpaKEHHE:
2
a) (32x~1975; 6) v32a7 - Vad.

3. BeimmostHuTE IEUCTBUS:

1
log,s 5 + Toge 45"

IIpuMepHbIe NpaKTHYECKHe 3aJaHUSI:
3ananme 1:

BapuanTt Ne 1

1. Beraucaure:
a) 2 (0,32)3;
6) V18- V/—12;
B) V1232 - 36;
r) 4-log, 2 -log, 4 + 2;

n) logs 200 — log: 8;
e) 104——310g10 5.

2. YTIpocTUTE BBIPAKCHHE:
2 3
3a 3)%2-q2 4 4
a) %; 0) V2n13 - V/8n3.
a3
3. BeimonaUTE NEWCTBUS:
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17
log1317 —log3 Teo

Bapuant Ne 2

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

6)0,5- |22

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

) IOgS 8 _ 4
logs 2 '

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

7 2
- - 17 34
a) y3-y3; 0) Va25: Vx1o,
3. BuinoHuTe AEHCTBUS:

17
10g13 17 - 10g13 1_69

3aganue 2:
BapuanTt Ne 1
BeraucauTe npeaessr:

. 3x?-17x+10 5—X N1+ z% -1 23+ x+1
1. Ilmz—. 2. Im—. 3. Ilm —2. 4- Ilmﬁ
x5 3X° —16X+5 x-53_/2x -1 >3 3z x=0 X% 4 X 4+1
. 2x®*-5x-3
5. Beruuciaurs npenen GyHKmmu lim ———————npux, =3 U X, =,
pestest YHKINI I} o 7~ 4y 15 P1 % °
Bapuant Ne 2
BoraucnuTe npeensr:
. AX?—T7x+3 ) X C1-41-x2 _ Bxf —x3 4+ 2x
1. im———. 2. 1lim . 3 lim————. 4. lm——.
x—1 3)(2 —-2x-1 x—0 /3+X _ /3_X Xx—0 X2 X—>00 X4 —8X3 +1
_ AXP—Tx=2
5. Beraucnuth npeaen Gpyakouu lim ————mnpux, =0 u X, =.

x>% 2X2 —X—6

IIpuMepHbIe caMoCTOsITEIbHBIE Pa0OTHI
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Pa6ora 1:
Bapuanr Ne 1
1. Berunucnure:

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

. 3
COS 7 — 23|n7

cos”336° —cos®156° +19100° -tg350° tg°18° |

0 :
) tg?72° +ctg °162° 2

. 3 7 3rx 3z
B) sin(a — f), oS =—,08B=——, —<a<2r U T<fB<—;
) sin(a — ), ecu cos c Yij ' a<2r ur<pf 5

3 V4
r) cosZac,ecymcosoc:g u O<a<5.

tg150° sin 200°

2. OHpeI[eJII/ITe 3HAK BBIPAKCHUA:

c0s320°ctg140°
3. BpruncnuTe 3HaY€HHWE OCTAIBHBIX TPUTOHOMETPUYECKHX (YHKIUMH yria o,
3 3r
€ClIh Clga=— U 7 <a<—.
3 2
. 5,37
2
sin“(—+a) sin? (~a)

=1.

4. JlokakuTe TOXKIECTBO:
Ctgz(a—Zﬂ') Cth(a_si)
2

5. Ympocrure: sin(a —2x)- 003(37” —a)+tg(r—a)-tg (37” +a)+ cosz(% -a).

Bapuant Ne 2
1. Breruucnure:

sin’® x —3cos? x
a) y=

 2sin? x+cos? x

. 137
6) sin(=—2) + cos(—2) + 19 (225 —ctg (221 :
) (6) (3)9(3) 9(4)

, €CIIA tgx = 3;

177 227 3'x

B) tg(a + ), ecnu Ctga=§, O<a<%;

a 3 3
) COS—,ecmu COSax=— U — < <27
2 5 2

sin145°ctg 250°
c0s315°tg200°
3. Berumcnure 3HaYCHHWE OCTANBHBIX TPUTOHOMETPHUYCCKMX (YHKIUH yria o,

2. Ompenennurte 3HAK BBIPAKEHUS:

4
€CIIM COSax=—— U —<a<T.
5 2
4. JloKaXuTe TOXKIECTBO: tga -tgB + (tga +1tgp) - ctg(a + B) =1.
5. Vmpocrute: cos(Z)-cos(Z) —sin(%) -sin(Z).
IPOCTUT (4) (6) (4) (6)
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Pa6ora 2:

3anucarb TaOIMYHBIE UHTETPAIIBI:

1°. c' =
20_ (Xa)r —
B uactnoctn, X =
30 (kx+b)" =
40_ (aX)r —
5% (log, x)" =
B gacTHOCTH,
6°. (sinx)" =
7°. (cosx)' =
Paoora 3:
1°. Ide =
2°. 'fxadx =
3, [H_
X
4°, j a dx =
5°, _[cos xdx =
6°. _[sinxdx =
dx
7°. =
I cos? x
dx
8°. =
I sin? x
9°,

!

X\ __
B gacTHOCTH, €)=

IL:
va? —x?

8. (tgx)'=

9°. (ctgx)' =

10°. (arcsinx)' =

11°.  (arccosx)' =

12°.  (arctgx)’' =

13°.  (arcctgx)’ =

ITPABUJIA JTUDODPEPEHIIMPOBAHWA
14°.  (u+v)' =

15,  (Uu—-v)' =
16°.  (uv)' =
17°.  (cu)' =

18°. '
Ly
9

[7)-

B ywactHOoCTH, v .
IMTPOU3BOJHASA CIIOXKHOU ®YHKIINU
19°. f(p(x) =

!

B gactHOCTH, I dx =

X
B yvactHoCTH, J. e dx =

dx

N1-x? B

B yvactHOCTH,
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7.4.0ueHOYHbIE CPeICTBA sl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlluu

[IpomexxyTouHas arrecTanus

dx

B gactHOCTH, _[ =

1+ x?

. JInunsie IIpumepsr
dopma [IpakTrueckuit
3HaHus Ymenus Ka4yecTBa OILIEHOYHBIX
aTTecTaluu OTIBIT (BJIAZIETD)
CTYACHTA CpeCTB
Huddepen | Kontpons Omnenka Omnenka Onenka KontponsHast
LUPOBAHHBI | 3HAHUS YMEHHS pelaTh | HABBIKOB crocobHocTH | paboTa
il 3auer (B | OCHOBHBIX THUTIOBBIC JOTHYECKOTO IpPaMOTHO | | IpHUJIaraeTcs
BUJIC OTIpeJIeNIeHUH, | 3a1aun B | MBIIIUIGHUSI TIPH | YETKO
KOHTPOJIBH | TEOPEM, obmacTu peleHun 3ajaad | u3Jarathb
oif paboTsl) | Gpopmy, npodeccruoHals | B obnactu | Matepuail B
NpaBUJI W TIp. | HOK npodeccuoHanb | TUCBMEHHOM
B MaTeMaTUKE | JEATEILHOCTH. | HOM BUJIC
Onenka NeSTeTbHOCTH
YMEHUS
MMOHUMATh "
yMETh
MPUMEHATh Ha
MPaKTHKE
TEOPETUUECKU I
MaTepuai
DK3aMeH KonTponb I'pamoTHO Ouenka Bonpocet  u
3HAHUA u3Jarathb CIIOCOOHOCTH | OMIIETHI
OCHOBHBIX TEOPETUUECKUIA rPaMOTHO | | MPUJIAraloTCs
omnpeseNieHu, | MaTepuan u YETKO
TEopeM, yMeJo u3Naratb Xoj
bopmy, IPUMEHSTH €ro pelieHus
MpaBWJI U Tp. | IPpH  PELIeHUH 3aga4 B
B MaTeMaTHKEe | MPAKTHUYECKUX obnactu
3a1ad npodeccuona
JBHOMN
JESITENIbHOCT
u
apryMeHTHPO
BaTh
pe3yJIbTaThI

7.4.1 IlpumepHbIe BONPOCHI ISl IPOBEJAeHNSI IPOMEKYTOYHOM aTTecTallum:

1. Ilenbie u panuoHanbHBIE Yucia. JlelicTBUTEIbHBIE uKcia. AOCONIOTHAs U
OTHOCHUTEJIbHAS TOTPEIIHOCTH.

2. Kophu u crenenu, ux cBoiicTBa.

3. Jlorapudwm: onpenenenne u cBoiicTBa. Buast morapudmos. [IpaBmna nerictuii

c jjorapudmamu.

4, Jlorapudmuyeckue ypaBHeHUsI U HepaBeHCTBA. CriocOObI pelIeHUsI.
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S. [loka3atenbHble ypaBHEHMs U HEpaBeHCTBA. CriocoObl peleHusl.

6. Pannannas mepa yriia. CoOTHOIIEHUS MEXIY I'PALyCHOM U paJuaHHON MEpaMHu
yria. CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHucia. TpuroHomeTpuyeckue GpyHKIUU
YUCJIOBOTO apryMEHTA, 3HAKU UX 3HAYEHUU.

7. OcHOBHBIE TpUTOHOMETpHUUECKHUE ToxAecTBAa. Popmyibl puBeneHus. CuHyc u
KOCUHYC JBOWHOIO yTJIA.

8. IIpocreiimme TPUTOHOMETPUYECKHUE ypaBHEHHUS. Pemenue
TPUTOHOMETPUYECKHUX YPaBHEHUI

9. Oyukiuu. CnocoObl 3ananus QyHkiuu. CoiictBa (QyHkuui. CroxxHas
byHKIMS.

10. CrenenHas QpyHKIus: ONpeIeJIeHUE, CBOMCTBA U rpaduKu

11. Tloxa3arenbHas QyHKIUS: ONpeeieHe, CBOWCTBA U rpaQuKu

12.  Jlorapudmuueckas GyHKLIMS: ONpeeIeHNEe, CBOMCTBA U IpadUKy.

13. CuHyc, KOCUHYC, UX CBOICTBA U rpauKH.

14. TanreHc, KOTaHT€HC, UX CBOMCTBA U rpadUKH.

15. TIlpeob6pazoBanusi  rpadukoB. I[lapannensHbli  MEpeHOC,  CUMMETPHS
OTHOCHTEIFHO OCEH KOOpJIWHAT U Havyajla KOOPJAMHAT, PACTSKCHHUE U CKAaTHE.

16. IIpomsBomHas: omnpeaeieHUue, TeOMETPUICCKIA U (PU3HUECKUN CMBICI.

17. TlpaBuna u ¢popmyisl guddepeHIupoBaHus yHKIIHA.

18. HeoOxoaumble U JOCTaTOYHbIE YCJIOBHS BO3pacTaHUsd U YOBIBaHHS (DYHKIIHH,
CYILIECTBOBAaHUSI KCTPEMyMa.

19. HeobOxoaumble U JOCTATOYHBIE YCJIOBHS BBIMYKJIOCTH W BOTHYTOCTH rpaduka
¢ynkiuu. OnpeneneHue TOUYKH rneperuoa.

20. HawuOouspiiee n HaMMEHbIIIee 3HAYCHUS (PYHKIIUU HA IIPOMEKYTKE.

21. OO6mras cxema mocTpoeHus rpaukoB PyHKIMA ¢ TOMOIIBIO TIPOU3BOIHOM.

22. llepooOpasnas: ompezaencHue. HeornpeaeneHHbIH MHTETpA: ONpeAcieHUE U
CBOKCTBA.

23. @®opmynsl uHTerpupoBaHus. CnocoObl BBIYHCICHUS HEOMPEIEICHHOTO
WHTETpaa.

24.  OrmpeneneHHbIN UHTETPAN: ONPEIACICHNE, TEOMETPUIECKUN CMBICIT U CBOMCTBA.
25. KpuBonuHeiHas Tpamenus: TOHSTHE, CIOCOOBI BBIUMCICHUS TUIOMIAINA C
MOMOIIBIO OIPEIEICHHOIO HHTeTpaa.

26.  OCHOBHBIC TTOHATHS KOMOMHATOPHKH.

27. CoOprtusa. Kraccuueckoe ompezeneHue BEPOATHOCTU. Teopembl CIOXKEHHS U
YMHOKEHUS BEPOSITHOCTEM.

28. Bektop: ompenencHue W AchcTBHS Han HuMH. CBOWCTBA JIEHCTBUN HaJ
BEKTOPAMH.

29. TlonsTHE MPSAMOYTONHHOU AEKAPTOBOW CUCTEMBI KOOPJIMHAT HA IJIOCKOCTH U B

npoctpancTie. [IpaBuna neicTBuid HaJl BEKTOpaMH, 3aJaHHBIMHA KOOPJAUHATAMMU.
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30. OcCHOBHbIE OHATHUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3
HUX.

31. B3aumHOE pacnonokeHue NpSIMbIX, MPSIMON U IJIOCKOCTH, ABYX IUIOCKOCTEN B
npocTpancTBe. OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTH MPSAMOM U IJIOCKOCTH.

32. llonstme yrma  MexAy  CKpeuBaromuMmuca  npsmeiMu.  [IpusHax
MApaIETBHOCTH IBYX IJIOCKOCTEMW, CBOMCTBA MapalIEIbHbIX TIIIOCKOCTEN.

33. IlepneHAMKYISIPHOCTh MOPAMOM M IUIOCKOCTU. 3aBUCHUMOCTb  MEXIY
MapajuIeIbBHOCTBIO U MEPIIEHIUKYJIAPHOCTBIO MPSAMBIX U IIIOCKOCTEM.

34. Ilepnenaukynsip u HakjIoHHas. OCHOBHBIE TEOPEMBbl O MEPHEHAMKYISIpE M
HAKJIOHHOM.

35.  VYroa Mexay npsMoil ¥ MIOCKOCThIO. TeopeMa o TpEX NepreHIuKyspax.

36. IloHsiTMs ABYTrpaHHOrO yria, JMUHEHMHOro yria, yria MeXAy IUIOCKOCTSIMHU.
OCHOBHBIE TEOPEMBI.

37.  llepneHAMKYISIPHOCTH ABYX MIOCKOCTEH.

38. Muororpannuk. [ToBepxHOCTh MHOTOTpaHHUKA. [IpaBUIIbHBIE MHOTOTPAHHUKH.
39. Ilpusma: onpenenenue u Buabl. CeueHre B Mpu3Max.

40.  Tlapamnenenunen. Ceyenue B napasuienenumnene. OCHOBHbIE TEOPEMBI.

41. Tlupamuna: onpeneneHue. [IpaBunbHas nupamua.

42. IwiuHOp ¥ KOHYC: onpezesieHue U cBoiicTBa. CedeHusl.

43. Iap u cdepa: onpeneneHne U CBOUCTBA.

44.  OO6beM reoMeTpUUYECKOro Teja: MOHATHE U OCHOBHBIE (POPMYJIBL.

7.4.2. llpumepHbIe 3a1a4M I IPOBeAeHUs] MPOMEKYTOYHOM aTTecTalun

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

2x+1>4x—17.
Pemnre cucremy ypaBHEHUHW C TOMOIIBK) OMNPEAECIUTEIIEH CHUCTEMBI:

5x + 3y + 3z =48,
2x + 6y — 3z = 18,
8x — 3y + 2z = 21.

4. Pemute ypaBHenus: a) logs x = 2logs 3 + %logs 49 — %logs 27;
0)9* —2-3* =63.

sinz(%)+tg3(§)—2 cos%

1.
2. Pemmre cuctemy HEpaBEeHCTB: {
3.

5 Brmaucnure:
) : 2(E 3(M\_o cjin®’
cos (4)+ctg (6) Zsm4
6. Briuncnure 3HaUY€HUE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKUMM yria o,
. 3 T
€CIII Sina = —ZI/IE< a <T.
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Zq +ZZ
1. J{nsl 3a0@HHBIXZq, Z5, Z3, Z4 BBIYUCIUTD BBIPAKEHUE , €CIIn

Z3=Z4

Z1 = 3+ i,ZZ = _2+3i,23 = 4‘_2i,Z4 = 4i.

Bapuant Ne 2
1 Pemure ypasuenue: (5x + 4)(5x —4) — 10(x — 2) = 4.
2. Pemnre cuctemy HEpaBEHCTB: {3x —8<2x—10,
2 —5x =6 — 6x.
3. Pemure cucremMy ypaBHEHUH C TIOMOIUBK) OINPEAECIUTEIIEH CHUCTEMBI:

2x—y—z=0
x—2y+z=0

Pemure ypaBHeHus: a) 10g1 x+ log X = 6;
2

{5x—3y+4z—6

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

5. Beruuciure: —
2—COSTT—2 sm;
6. Brruncnure 3Ha4YeHHE OCTAIBHBIX TPUTOHOMETPUYECKUX (PYHKIHUK yria o,
V3 37w
€CJIA COS @ = Py < a<?2m.
Z —
1. (st 3aaHHBIXZq, Z5, Z3, Z4 BBIYUCIUTD BBIPAKEHUE Z: _Zi, €CJIN

L =—3—i,2,=2—2i,23 =3+ 2i,2z, = 5.

7.4.3 IlpumepHbIe 3aJaHUA JJIS OATOTOBKH K IK3aMeHy

1. Hoctpouts rpaduk pyukunn y=3"-2
2. [TocTpouts rpadux dynkuuu y = 3 + sin 2X.
3. Haiinute o6nacts onpenenenus pynkiun  y = log,(8 —x), y =+vx+ 1.
4. Uccnenyiite GpyHKIMIO HA Y8THOCTh Y = X2 COS X.
d. Haiitu f7(1),ecnu f(x)=)5(+4eX
. x? e*
6. Haiitu npousBonnyto ¢pyukiuu f(x) = ) +Inx+ -~

3 2
1
7. Haiinure makcuMym QyHKIMU Y = ); + X2 —2x-2 3

8. Hatitu Touku nmepernda QyHKIuu y = .
x?
. . -2 x2
Q. Haiit HeonpeeneHHbIN HHTETPal: Z_ -3 x
cos? x
o . X+ 1
10. HaiiTu HeompeeNeHHBIN UHTETPAT: oy
X
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3

11. BpuMcIUTH ONpeaeICHHbIN UHTErPa: I (3x* + x)dx
2

12.  BBIYKCIUTD IUIOMIALL GUTYPhI, OTPAHUYECHHON JMHUAMH Y = X°,y = 2 — X

13. B mkone 1254 ygammxcsa. U3 mux 1200 ¢ xopomieit ycneBaemoctbro. Haiitu
BEPOSITHOCTh TOTO, UTO HayraJ BEIOPAHHBIN yUE€HUK OyAET HEeYCIEBaIOIIHA.

14. Ckonpkumu cnocobamMu U3 25 Y4YEHUKOB Kjacca MOXHO BblOpaTh 4 aid

y4acTHs B IPA3IHUYHOM KOHUEpTE?
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7.4.4 TllpumepHbIe OWIIETHI J1s1 IPOBEIEHUS IK3aMeHa

1920

MUHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA3OBAHUA P®
®enepanbHOE rocy1apCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUs
«Ky0aHckuii rocyiapcTBeHHbIH YHUBEPCUTET»

(®I'bOY BO Kyo6I'Y)

HNucTutyT cpeanero npodgeccHOHAJbLHOr0 00pa3oBaHus

BUJIET Ne 1
1. [enbie u panioHanbHbIe YUCHa. JlelcTBUTEIbHBIC Ynciaa. AOCONIOTHAS U
OTHOCHUTEJIbHAS OTPEITHOCTH.
2. [IpsimoyromnpHas (1ekapToBa) cUCTeMa KOOpPAMHAT B IpocTpaHcTBe. Dopmyna

PACCTOSIHUSI MEKY IBYMsI TOUKaMH. Y paBHEHUE Cepbl.

3. Ha sk3amene 60 OunetoB, AHapei He Bblyuni 3 u3 Hux. Haiiqure BepoSsTHOCTH TOTO,

4TO CMY IIOIIaacTCA Bny‘leHHbIﬁ ouser.

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCHHU 2.C. Ero3zapos

1920

MHWHHUCTEPCTBO HAVYKWU U BBICIHEI'O OBPA30OBAHUS PO
denepanbHOE rocy1apCTBEHHOE OI0/DKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICLLIEr0 00pa30BaHuUs
«Ky0aHcKuii rocy1apcTBeHHbIl YHUBEPCUTET
(®I'bOY BO Kyo6I'Y)

HucTuTyT cpenHero npogeccuoHaJIbLHOr0 00pa3oBaHusA

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

MOJIOCAaMHU, €CJIM UMEETCSl MaTepuai 7 pa3InyHbIX IBETOB?

[Ipencenarens npeaMeTHOM (LIMKIOBOM) KOMUCCUU 9.C. Erozapos
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8.OBYYEHME CTYJAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA

[opsimox oOyueHHsI MHBAJIUIOB U CTY/JIEHTOB C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH OIpPECIICH
«ITonoxennem KyOI'Y 00 0OyueHHM CTYyAE€HTOB-UHBAJIUJIOB M CTYAEHTOB C OrPAHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBS».

Jljig Au1 ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI IIPEAYCMOTPEHBI 00pa30BaTeIbHbIE
TEXHOJIOTUH, YUUTHIBAIOLINE OCOOEHHOCTU U COCTOSIHUE 3/I0pPOBbS TAKUX JIUL.

9. 10INIOJTHUTEJIbHOE OBECIIEYEHUE JUCHUIIJINHBI

He npenycmotpeno
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Penensust
Ha pabodyro IPOrpamMMy yueGHOMN MUCITUILINHEL
BJ1.03 Marematuka
Jia cuenuansaocty 54.02.01 Juzaita

Pabouas nporpamma yueGHo# aucumrmmner BJ1.03 Marematuka paspaGotana ast CTYJEHTOB CIIELUABHOCTH
cpezHero npogeccronansHoro obpasosanus (nanee CI10) 54.02.01 Jduzaitn - ' Ha OCHOBE MPUMEPHOI
nporpaMmel - 00Ie00pasoBaTesbHO  yu4ebHOH mucLMIHEbEl «Martematuka» — Ams  mpodecCHOHATBHBIX
00pa3oBaTeIbHBIX ~ OPraHu3alyH, pPeKOMEHHOoBaHHOH (DenepalibHBIM  TFOCYIAPCTBEHHBIM — ABTOHOMHBIM
yupexnenuem «®DejepanbHEIA HHCTUTYT pasBuTus obpasosanus» (PIAY «DHPO») B KauecTBe MPUMEPHOM
NpOrpamMBbl IJI peanu3aliy OCHOBHOM MpodeccHoHanbHOM obpasoBarensHol mporpammsl CITO Ha Gaze
OCHOBHOTO 001Iero 06pasoBaHus ¢ MOTyYeHHeM cpegHero obuero obpasosanus. ITpotokon Ne3 ot 21 mrons
2015r. PeructpanmonHelit Homep peuensuu 377 ot 23 urons 2015, ®TAY «OUPOy.

Yuebnas nucummuiaa BJ1.03 Matematuka usyuaercs B uuxie OIT 001meo6pa3oraTenbLHON MOATOTOBKH
yuebHoro ruiana OITOIT CI1O B wacTy npodunsHeix gucturiun ITJT. OGyyenne NPOBOAMTCS Ha 6a3e OCHOBHOTO
ofImero o6pa3oBaHMA M HAIENCHO Ha IOJy4eHHEe CPelHero obmiero obpasoBanus. PaGouas nporpamma
COCTaBJIEHA JJIs OYHOM QOpMBI 0OyUeHH .

Pabouas nporpamma y4eGHON MMCLMILTHHBI COCTABIEHA JJOTHYHO, CTPYKTYPa AUCLAIIIHHEL COOTBETCTBY-
€T MPUHLKIY EAMHCTBA TEOPETHYECKOTO W MPaKTUYECKOro OOydeHHs, pasfiefibl BBLICICHBl AUIAKTHYECKH
nenecoobpasto. [locnenoBaTenbHOCTs TeM, MNpeANaracMblx K WM3ydeHHIO, HAlpaBleHa Ha KAYecTBEHHOE
yCBOeHHe y4eGHOro MaTepuana. Buibl caMoCTOSTENBHEIX PaboT MO3BOSIOT 0606MIHTS U YIITyOUTh H3yYaeMEIH
MaTepuall U HANPABJICHB] HA 3aKPEILICHNE YMEHHs MOMCKA, HAKOTUIEHHs 1 06paboTKyi HHBOPMALIMN.

CucTema 3HAHUI U yMEHNUH, 3aJI0KEHHAS B COJIEPIKAHIH, CIIOCOGCTBYET MPHOGPETEHHIO PAKTHIECKOTO
OTIBITA M COOTBETCTBYET TPEOOBAHMAM K PE3y/IbTaTaM OCBOEHHsI IpeameTa. [1acnopT nporpaMMEl 0G0CHOBAHHO H
TOJIHO OTPAXKAET COAEPIKAHME AMCLMILIMHEL, €€ POJib U MECTO B MNOATOTOBKE CIELHMATUCTA CPEJHEr0 3BEHa,
PACKpBIBAET LENH U 33/1a4H yueOHOH AuCLMILIMHDL. OnpeeneHbl TpeGOBaHMs! K yMEHUSAM U 3HAHHSM CTYAEHTOB.

[Iporpamma paccunrana Ha 234 wacop. TemaTHYeCKHil MUIaH M COAEPIKAHME YUEOHOM MUCLIMILTAHBI
PACKPBIBAET MOC/IEI0BATENEHOCTD MMPOXOXKAEHHS TEM, COOTBETCTBYET TEMATHIECKOMY IIaHY U PacpeieIeHHIO
4acoB. B mporpamme onpeneiiensl popma MPOBEJCHHA, LGN, 3a1aui yueGHON AMCIMILTHHEI, [PEACTABIECHEI
ofs3atenbHble  OPMBI  OTYETHOCTH. Peanu3oBaHbl AMAAKTHYECKHE NPUMHIMIB OOYHEHHS: LETOCTHOCT,
CTPYKTYPHOCTB; OTpaKeHa B3aUMOCBSA3b MEXKLY OTAENBHBIMH SJIEMEHTAMHU CTPYKTYPHL.

Vzyuenne naHHOM AMCLMNUIMHEL CIOCOGCTBYET 9 (GEKTHBHON N KAUeCTBEHHOM HOATOTOBKE CTYICHTOB.

[TepeueHp pekoMeHIYeMOH OCHOBHOM M JOTONHHMTENIBHON JINTEPATYPHI BKIIOUAET OBIIELOCTYIHBIE
MCTOYHHKY, U3[aHHBIE B MOCIeHee Bpems (He nosauee S yiet). [lepeuncienneie MHTepHET-peCypekl aKTya bHEI
¥ JOCTOBEPHEIL.

Paspa6orannas nporpamma y4eGHoi aucuuruinnet 5J1.03 MatemMatka MoKeT GBITh pPEKOMEHI0BaHa

st HCTIONB30BaHMs B y4eGHOM NpoLiecce NP MOArOTOBKe Mo crieuuansrocty 54.02.01 Jusaits *

Loyenm xageopvl ungpopmayuonnwix

eXHON102Ul Temema
00pa3o6amenbHbIX MEXHOLO daxy ﬁ [Lg/ 0.8 3asmma
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Penensus
Ha padodyro MPOrpamMMy yIeGHOM HCIATLIHHEL
B/.03 MaremaTuka
st cnenuansaocTy 54.02.01 Musaity
Pabouas mporpamma yueGHON mmcIIITHHLD BJ1.03 Matemarnka paspaGorama mis CTYZEHTOB
CHEHHUANTBHOCTH CPENHETO IPODECCHOHATILHOTO o0pazosanus (nanee CIT0) 54.02.01 Jwzaiin Ha
OCHOBE NPUMEPHOH IPOrpaMMbl  0011e06pa30BaTeNbHOM Y4eOHOH nmenumIuEel «MareMaTikay JUTSE
IPO(ECCHOHATBHEBIX 06Pa30BATETbHBIX OPTaHHU3aLMH, peKOMEH I0BaHHOH Deieparbbm TOCYIapCTBEHHEIM
aBTOHOMHBIM  yupesnenueM «®DeepatsHbiii VHCTHTYT DasBUTHsL oOpasoBanus» (OIAY «DPHPO») B
KaecTBe NPUMEPHOH IPOTPaMMBI IS PealH3aldd OCHOBHOMN npodeccHoHanbHON 06pa3oBaTeNBHOMN

Y4eOHas nucnuminua BI.03 Maremaruxa usydaercss B nwmkne OIT obmeobpasosaTensHoi
IONTOTOBKM yuebHoro mwiana OIIOIT CITO B yacTu MPOPUIBHEIX aucmme I1]], OGydeHune npoBoguTCs
Ha 0a3e OCHOBHOro 06Imero 00pa3oBaHKs U HAIENEHO Ha NOMydeHUE CpeNHEero o0mero o6pa3oBaHus.
Pabouas nporpamma cocrasnena mst ounoi (bopmer 06ygenmus.

IIporpamma cocrasnena KBaTH(PHUIMPOBAHHO, OTIHYAECTCS CHCTEMHBIM noaxonom. B Helt oxBauens
BCC OCHOBHBIC BONPOCEI IO JAHHOH NHUCIMIIIHHE, NpoQecCHOHANBHAS 3HAYMMOCTD KOTOPBIX, IIpU

paboT mO3BOISIOT 0606IIHTE 1 YIIIyOUTb U3y4acMblid MaTepHal, ¥ HAIpaBleHbI Ha 3aKPEIUICHHE YMEHHUS
TTOMCKa, HAKOTJICHUS! X 00PabOTKH Pa3IHIHBIX HCTOUHMKOR uHOpMaIHH.

Cucrema smauuif uw yMmeHwH, 3anoxenHas B COACPKAHUH, CIOCOOCTBYET MPHOGPETEHHIO
TIPAKTHYECKOTO OMBITA M COOTBETCTBYET TPeGOBAHUSM K PE3y/bTaTaM OCBOEHHs mpenmMera. Ilacmopr

CIICTIHAIINCTA CPENHETO 3BEHA, PACKPHIBAET LIENH ¥ 34144l y4eOHOH mucnumunEL. Onpeeners TpeboBanus
K YMEHUSIM U 3HAHUSIM CTYCHTOR.

PaBouas nporpamma paccuurana ma 234 Jaca. JlaHHOe KOMTHYECTBO 4acoB, BEIZICTICHHOE HA OCBOCHHUE
Y4eOHOH TUCIMILTHHBL, TO3BOIHUT TIOTY9UTh HEOOXOMMBIE 3HAHNS U YMEHHS, KOTOpEIE MOKHO IIPHMEHSTD
B aTbHEHAIIEM Ha MpaKTUKe.

Temaruueckuil mian uMeeT ONTHMANTBHOE PaCIpENeNICHUE YacoB 110 pa3feNaM M TeMaM 110 OYHOM
dbopme obyuenus, B cooTBETCTRIH ¢ Yy4eOHBIM IIaHOM.

Kaxnerit pasmen mporpammer OTP&KACT TEMATHKY H BOIPOCHI, I103BOJISIOLINE, B IIOIHOM obneme,
U3YYUTh  HECOOXOJNMMBIH  TEOPETHYECKHiT Matepual.  IlpoBemeHme — IpakTHYECKHX 3aHITHH,
TIPENYCMOTPEHHEIX pabodell IporpaMMoit, MO3BOISIOT 3aKpCIUTh TCOPETUICCKUE 3HAHUSI, IPHOOPETCHHBIE
IIPY U3YYCHUH JAHHOM JAMCIIUITIHHEL

Usyuenme nucummmmuer «MaTemarikay cnocoGeTByeT 5 (HeKTHBHOM U KauecTBEHHO IOATOTOBKE
MOJIOABIX CHELUANTHUCTOB B 00NACTH IPOrPAMMUPOBAHHS B KOMIIBIOTEPHBIX cuCTeMax. Pabowas mporpamma
COMCPKUT MUHUMYM JINTEPATYPEI, HEOOXOIUMOMN IS HU3YYCHUS] JaHHON NHCLUILTHHEL

PaspaGorannas paGouas IporpamMma y4eOHOH IHCHUITHEEL «MaTeMaTHKay PEKOMEHAyeTCS JUIs
HCIIONb30BaHUS B VYEOHOM MpOLECCE HPH IIOArOTOBKE 00yYaroIuXcst 110 ClIenUanbHOCTH 54.02.01
Husaitn

Hoyenm xagedpor  coyuanvuwrx, 2YMAHUMADHBIX U ,
€CMECMBENHO - HayunblX Oucyuniun @IEOY BO m b& Ce /111 B.I"Menosu
CK® «PI'VIIy, x.n.n., doyenm //7
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