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Pabouas mporpamMmma y4eOHON AUCIIUIUIMHBI pa3paboTaHa Ha OCHOBE:

- (enepanbHOrO TrOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTAa CPEIHETO
oO1iero oOpa3oBaHus;

- Ha OCHOBE IMpPUMEpPHOW TmporpamMmbl «MaTemaTuka: anaredpa W Hadana
MaTEeMaTU4eCKOTro aHaIN3a; TCOMETPUSD TUTST poQeCCUOHATBHBIX
oOpazoBaTenbHbIX opranuzamui, 2015 r. ®I'AY «OUPOy.

Pazpabotuuku:
Astop: Camoxuna H.H.., npenogasarens ['GIIOY HTXKT
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1. MACIIOPT PABOYEN IMPOI'PAMMBI YYEBHOU JIUCIIUILJIAHBI
MATEMATHKA

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl

PaGouast mporpamMmma y4eOHON TUCITUTIIMHBI « MaTeMaTHKay SBIISIETCS] YaCThI0 OCHOBHOM
oOpazoBatenbHO porpammbl 23.02.06 TexHuueckas 3KCIUTyaTalyst OABUKHOIO COCTaBa
JKEJIe3HBIX JIOPOT,

pazpabotaHHOl ¢ Yy4€TOM  Tporpammbl  00mIe00pa3oBaTeNbHON Y4eOHOW TUCITUTUTMHBI
MaTeMaTHka: anredpa v Hayajla MaTeMaTH4eCKOro aHajan3a, FeoMeTpus sl MpodeccnoHamIbHbIX
o0pa3oBaTenbHBIX opranu3anuid, Mocksa 2015.

1.2. MecTo OMCHUIUVIMHBI B CTPYKType OCHOBHOH mnpodeccHoHAJbLHOM
o0pa3oBaTe/IbHOI NMPOrpaMMbl: JAMCLUUIUIMHA BXOAUT B MPO(QUIbHBIE Yy4eOHBIC MPEAMETHI

0011e00pa30BaTEIHLHOTO MIUKIIA.

1.3. Hemu u 3agauMm JMCHUILVIMHBI - TPeOOBaHMSI K Pe3yJibTaTaM OCBOCHUS
aucuumuebl: Cozxepxanue mporpaMMmbl «MaTemaTrka) HampaBleHO Ha JOCTH)KEHHE
CIEAYIOUIUX LeJei:
-obecrieueHus c(hOpMHUPOBAHHOCTH MIpe/ICTaBICHUH 0 COLIMAJIbHBIX,
KYJIbTYPHBIX U UICTOPUYECKUX (PAKTOPAX CTAHOBJICHUS MAaTEMaTHKHU;
-o0ecrieueHus c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO
U MaTEMAaTHYCCKOI'O MBIIIJICHHN A,
-obecnieueHus c(OpMHUPOBAHHOCTH YMEHUU HPUMEHSATD MOy YEHHBIE
SHAHUA PU PCIICHUHN PA3JIMYHBIX 3a/1a4;
-o0ecrieueHus c(hOpMHUPOBAHHOCTH MPEICTABICHUI 0 MaTeMaTHuKe KaK
JacTH 00111e4eI0BeYeCKOM KYJIBbTYPBL, YHUBEPCAIBLHOM SI3BIKE HayKH,
TMO3BOJIAIOIIEM OIMCBIBATHL U U3Yy4YaThb PCAJIbHBIC MPOUCCCHI U ABJICHUA. OcBoenue COACPpIKaHUA
yaeOHOM aucuuIimHbl  «Maremaruka: anreOpa W Hayala MaTeMaTHYeCKOro aHallu3a;
TEOMETPUSDH)
o0OecrieunBaeT JOCTUKEHHUE CTYICHTaMU CIIEAYIOIINX Pe3yabmamos:
JIMYHOCTHBIX.
-c(hopMHpOBAaHHOCTH Ipe/ICTaBICHUM 0 MaTeMaTHKe KaK
YHUBEPCAJIbHOM  SI3bIKE€ HAYKH, CPEICTBE MOJEIMPOBAHUS SBIEHUH U  MPOLIECCOB,

00 naeax U METOaX MATEMATHKH;

-[IOHUMaHue 3HAYUMOCTHU MaTeMaTHKU TUTSE HAyYHO-TEXHUUYECKOTO
nporpecca,  COPMHUPOBAHHOCTH  OTHOLIEHUS K  MareMaTHKe Kak K  4acTu
oO11eyenoBeuecKoi KYJbTYpPBI qyepes 3HAKOMCTBO C UCTOpHEi pa3BUTHS

MaTEeMaTHKHU, YBOJIIOIEH MaTeMaTHISCKHUX UJICH;

pa3BUTHE JIOTHYECKOTO MBIIIICHUS, IPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMUYECKOM KYJIbTYPBI, KPUTHYIHOCTH MBIIUICHHS Ha
ypoBHE, HeoOXoaumMoM it  Oyaymiedd  mpoecCHOHANBHOW — JCSTENbHOCTH, IS

MPOJIOTHKEHUSI 00pa30BaHUs M cCaMOOOPa30BAHMS;



OBJIaJICHHE MaTeMaTH4YeCKUMHU 3HAHUSAMHU u YMEHUSIMH,
HEOOXOTUMBIMH B MTOBCETHEBHOM KHU3HHU, TUTST OCBOCHUS CMEXKHBIX
€CTECTBCHHOHAYUYHBIX JUCIHUIUIMH W  JUCHUILUIMH  TPOQECCHOHATBHOTO  [HKIA,  JUIS
NOJTy4EHUs o0pa3oBaHUs B o0nacrsx, HE TpeOyIoLHX yrIyOJIeHHON
MaTeMaTHYEeCKOM MMOATOTOBKH;

TOTOBHOCTD u CIIOCOOHOCTH K o0pa3oBaHMIo, B TOM yucie
caMo0o0pa3oBaHWIO, Ha TMPOTSHKEHUH  BCEM  KU3HU; CO3HATENBHOE  OTHOIICHHE K
HENPEPBIBHOMY  OOpa30BaHHIO  KaK  yCIOBHIO  YCIEHIHOW  MPO(eCCHOHANBLHOU |
0OIIIECTBEHHOM I€SATEILHOCTH,

TOTOBHOCTD " CIIOCOOHOCTh K CaMOCTOATENIbHOM, TBOPYECKOI "
OTBETCTBEHHOMH J1€ATEIbHOCTH;

TOTOBHOCTb K KOJUJIEKTUBHOMN pabore, COTPYJIHUYECTBY co
CBEPCTHUKAMH B 00pa3oBaTeNbHOM, 00I11eCTBEHHO TIOJIE3HOM, y4eOHo-
HCCJIEIOBATEIbCKOM, MPOSKTHON U IPYTUX BUJIAX IEATEIbHOCTH;

OTHOIICHHE K npodeccroHanbHOI NesITeNIbHOCTH Kak BO3MO>XHOCTH
y4acTus B pelieHnn JINYHBIX, OOIIECTBEHHBIX, roCy/1apCTBEHHBIX,

00IIIeHaIIMOHATILHBIX MTPOOJIEM;

MeTanpeIMeTHbIX:
yMeHue CaMOCTOSTENILHO ONPEIEIATD LEeIn NEATENbHOCTH u
COCTAaBJIATh IIJIaHBI JeATEIbHOCTH; CaMOCTOSTEIIEHO OCYLLIECTBIIATD,
KOHTPOJIUPOBATh u KOPPEKTUPOBATh NEeSATEIbHOCT; UCIIOJIB30BaTh BCE

BO3MOXHBIC PECYpChI JJISL JOCTUKCHUSA IIOCTAaBJICHHBIX Heﬂeﬁ n pcan3anuun
IIJ1aHOB ACATCIBHOCTU, BBIGI/IpaTb YCIICHIHBIC CTPATCTUHN B PA3JIMYHBIX CUTYAlHUAX,

yMEHHE MPOAYKTUBHO o0marecs U B3aUMOJICHCTBOBATh B mporuecce
COBMECTHOU JACATCIIbHOCTH, YUUTBIBATH IIo3nnnun APyrux Y4aCTHHUKOB
JEeATeTLHOCTH, 3P GEKTHBHO pa3pemaTh KOH(IUKTHI,

BJIaJICHHC HaBBIKAMHA MO03HABATENBHOM, y4eOHO-HCCIIeIOBATEbCKOM
U TIPOCKTHOH  JIEATENPHOCTH, HAaBBIKAMH  pa3peuieHus MpoOJieM; CIIOCOOHOCTh H
TOTOBHOCTP K  CaMOCTOSITEIbHOMY  TMOWCKY  METOJOB  PpEIICHUS  TPAKTHYECKUX
3aj1a4, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

TOTOBHOCTb " CTIIOCOOHOCTh K CaMOCTOSITEIIbHOM WH(POPMAIIMOHHO-
I03HaBaTEeIbHOU ACATCIBHOCTH, BKJIFO4asda YMCHUC OpPUCHTHUPOBATHLCA B Pa3JINIHBIX
HUCTOYHUKAX uHpopManuu, KPUTHUYECKHU OLICHUBATh u UHTEPIPETUPOBATD
UHPOPMALINIO, TIOTYYaeMYI0 U3 Pa3InYHBIX UCTOYHUKOB;

-BJIaJCHHUC A3BIKOBBIMU cpeacrBaMu - YMCHUC SICHO, JJOTUYHO n TOYHO
n3jiaratb CBOIO TOUKY 3PCHUS, UCIIOJIb30BATh AICKBATHLIC SI3BIKOBBIC CPCIACTBA,

BJIQJICHUC HaBbIKaMU MO3HABATEIHHON pednexcun KaK OCO3HAHUS

CoBepUIaeMbIX  JCHCTBUI M MBICAMTENBHBIX  MPOIECCOB, HUX  pE3yNbTaTOB U



OCHOBaHUM, TpaHUIl CBOErO0 3HAHUS M HE3HAaHUs, HOBBIX TII03HABATEIbHBIX 3a4ad U
CPEIICTB UX JOCTHKECHHUS;
HCJICYCTPCMIICHHOCTD B IIOUCKax u MPpUHATHU pemeHHi/’I,
c000pa3UTETHLHOCTD 51 MHTYHUILHS, pa3BUTOCTH HNPOCTPAHCTBEHHBIX
MPEJICTABJICHUIA; CIIOCOOHOCTh BOCTIPUHUMATE KPAcOTy U TAPMOHHIO MHPA;

NpeAMeTHBIX:
c(hOpMUPOBAHHOCTH MIpeICTaBICHUIA 0 MaTeMaTUKe Kak 4acTH
MHUPOBOI KyJIbTypbl M O MeCT€ MaTeMaTHKd B COBPEMEHHOW UMBUIM3aLUU, O
crocobax ONnucaHusl Ha MAaTEMaTUYECKOM SI3bIKE SBJICHUN PeaJbHOTr0 MUPA;
c(hOpMUPOBAHHOCTh Ipe/ICTaBICHUM 0 MaTeMaTHKEYEeCKIX MOHSTUSIX
Kak O  BaXHEHIIMX  MaTeMaTHYeCKUX  MOJENSAX,  IO3BOJSIOIIUMX  OMHUCHIBATH U
u3ydJarb pasHble MIPOLIECCHI u SIBJICHUS; MOHUMAaHUE BO3MOXXHOCTH
AKCHOMaTHUYECKOT0 IOCTPOEHUSI MaTEMaTHUECKUX TEOPHIA;
BJIAACHUC MEeTOAaMHN JA0Ka3aTcJIbCTB u AJITOPUTMOB pelicCHus,
YMCHUC ux INPUMCHAITD, MMpOBOAUTD AJ0Ka3aTCJIbHBIC PaACCYKACHUA B X04e
pelieHus 3a/1a4;
BJIAACHUC CTaHAapTHBIMU HpI/IéMaMI/I PCIICHUA PpaluOHaJIbHBIX )41
nppannuoHalbHbIX, IIOKa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHYICCKUX
ypaBHeHI/Iﬁ u HCPABCHCTB, ux CHUCTEM, HUCIIOJIB30BaHUC T'OTOBBIX KOMITBIOTCPHBIX
mporpaMM, B TOM 4HCle JJid TOWCKAa IyTH peuleHus M WUIIOCTpalud pelleHus
YpaBHEHU U HEPABEHCTB;
c(OpMHUPOBAHHOCTh Ipe/ICTaBICHUM 00 OCHOBHBIX MOHSTHSIX
MaTeMaTUYeCKOTr0 aHaju3a M UX CBOMCTBAxX, BIAJCHHE YMEHHEM XapaKTepH30BaTh MOBEACHUE
byHKIHi, UCIOJIb30BaHUE MOJTyYEHHBIX 3HaHUHI TUIS O CAHUS u
aHaJIM3a pealIbHbIX 3aBUCUMOCTEI;
BJIa/ICHUE OCHOBHBIMH MOHATUIMU 0 MJIOCKHUX u POCTPAHCTBEHHBIX
FeOMETPUUECKUX  (QUIrypax, HX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH YMEHHUS
pacmo3HaBaTh Ha  Yeprexax, MOJENSIX W B  peajJbHOM MHpE T'EOMETPHUYECKHE
burypbl; TOpUMEHEHHE HM3YYCHHBIX CBOWCTB reomMeTpuueckux ¢uryp wu  dopmyn
JUISI pEIIeHUs TEOMETPUUYECKUX 3a/a4 M 33/1a4 C MPAKTUYECKUM COJEPKaHUEM;
c(OpMUPOBAHHOCTh MIpe/ICTaBICHU 0 nporeccax u SBIICHUSX,
HUMCHOIINX BepO}ITHOCTHBII\/'I XapaKkTep, (0] CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B
pealbHOM MHpe, 00 OCHOBHBIX TMOHSTHAX DJIEMEHTAPHOH TEOPHUM  BEpPOSITHOCTEH;
YMGHI/Iﬁ HaXodUuThb n OLCHHUBAThH BCPOATHOCTU HACTYIUICHUA COGBITI/Iﬁ B
IPOCTEUIINX  IPAKTUYECKUX CHUTyalUsX U  OCHOBHBIE XapaKTEPUCTUKU  CIIy4alHBIX
BEJIMYHH;
BJIAACHUC HaBbIKaMHU HUCITIOJIB30BaHUA T'OTOBBIX KOMITBIOTCPHBIX

IpOrpaMM IpHU peleHnH 3ajay.
1.4. Kosu4ecTBO 4acOB HA OCBOEHHE NPOrPaMMBbI AUCHHUILIMHBI:



MakcuMaibHas yaeOHas Harpy3ka 351 gacoB, B TOM uuncie

o0s3aTenbHas ayAUTOpHAas yueOHas Harpyska odydatomierocs 234 yaca,

camMocCTosATeNbHAas paboTa oOydatomierocss 117 vacos.
1.5. Ilepevyens (popMupyeMBbIX KOMIIETEHIH I
OK1. [TornMatp CyImHOCTh U COIMATBHYIO 3HAUMMOCTh CBOEH OyayIien nmpodeccuu, IposiBIsATh
K HEW yCTOMYMBBIA UHTEPEC.
OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JICSITEIIBHOCTD, BEIOMPATH TUIIOBBIE METOJIBI M CTIOCOOBI
BBITIOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh M KAYECTBO.
OK 3. [IpyHuMaTh pemeHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallMaX U HECTH 32 HUX
OTBETCTBEHHOCTb.
OK 4. OcymiecTBIATh MOUCK U UCTOJIb30BaHUE HH(GOPMAITUH, HE00X0IUMOH TSt 3P HEKTHBHOTO
BBITIOJTHEHUS MPOPECCUOHANBHBIX 3a/1a4, MPOPECCHOHAITBHOTO U IMYHOCTHOTO Pa3BUTHAI.
OK 5. Ucnonp30oBaTh HH)OPMAITMOHHO-KOMMYHHKAITMOHHBIC TEXHOJIOTHH B TPO(ecCHOHATbHON
JESATENBHOCTH.
OK 6. PaGoTath B KOJUIEKTHBE U KOMaH[ 1€, 3P (HEKTUBHO OOIIATHCS C KOJUIETaMHU, PYKOBOJICTBOM,
HOTPEOUTENIMHU.
OK 7. bpaTb Ha ce0s1 OTBETCTBEHHOCTH 32 pa0OTy WIEHOB KOMaH/IbI (IO JYMHEHHBIX ), pe3yJIbTaT
BBITIOJIHEHHS 33/IaHUM.
OK 8. CamocTosTeIbHO ONPEACNIATh 3aa4u MPOGECCHOHATHHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMOOOPa30BaHUEM, OCO3HAHHO IIAHUPOBATH TOBBIIIICHHE KBATA(DUKAIIHH.
OK 9. OpuenTHpoBaThCs B yCIOBUSX YaCTOW CMEHBI TEXHOJIOTHH B MpOodeCcCHOHATBHOM

JesITeIbHOCTH.
1.6. IlepeyeHb popMHUPYeMBIX THYHOCTHBIX Pe3yJIbTATOB

JIP 14. TlpuobGperenne oOydaromMUMCsl HaBbIKa OICHKH HHGOpMamuu B MUGPOBOMA cpene, ee
JIOCTOBEPHOCTb,  CIIOCOOHOCTH  CTPOHMTH  JIOTUYECKHE YMO3AKIIOUEHHs Ha OCHOBAHHUH
HocTynaroue "HPOpMaLuu 1 JaHHBIX.

JIP 22. IlpuoOpeTeHne HaBBIKOB OOIIEHUS M CAMOYTPABJICHUSI.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1. O0beM y4eOHOM TMCUMIIMHBI M BUABI Y4e0OH0il padoThI

Bup yueOHoit padoTbl

Oobvem uacoe

VH/INBUA1Y AJIbHBIN TPOEKT

MaxkcumanbHasi yueOHasi HATPy3Ka (Bcero) 351
O0s3aTes1bHAsI AayINTOPHAs YueOHasi HAarpy3ka (Bcero) 234
B TOM YHCJIE:
IPAKTHYECKHUE 3aHSITHS 70
KOHTPOJIbHBIE PAOOTHI 17
CamocTosiTeIbHAasi padoTa odyuaromerocsi (Bcero) 117
B TOM YHCJIE:
pelieHue  3a1a4,  YOPAKHCHHWM,  HUCCleoBaHUE  (YHKIIMH, 86
OCTPOCHHE TPaUKOB
[IpuroroBieHue JOKIAT0B 3
BBITIOJTHCHHE MTPE3CHTAIHH 12
BBIMIOJTHEHUE pedepaTon 16
12

IIpomescymounas ammecmayus 6 hopme dK3ameHa




2.2. TemaTuyeckuii MjIaH U cojep:kanue yueoHou gucuuminaibi MATEMATHKA

HaunmenoBanne Coaeprxanue y4e0HOro MaTepuaJia, KOHTPOJIbHbIE H NMPaKTHYeCKHe padoThl, CAMOCTOATEIbHAS padoTa O0bem YpoBeHb
pa3/iesoB U TeM 00y4Jarouuxcs. 4yacoB OCBOEHMA
3 4
Tema 1. Coaepxxanue yueOHOro MaTepHuaJia: 3
BBenenue
ITpodeccHonaibHO OPHEHTHPOBAHHOE CO/EPIKAHUE 2
1-2 MareMaTuka B HayKe, TEXHUKE, JKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJOTHSIX U TPAKTHYECKON
nesitensHoCTH. [lenu v 3a1aun u3ydeHus: MaTeMaTUKy Ipu ocBoeHuH ripodeccuii CI10.
CamocTosiTeJIbHAs padoTa 00y4aromuxcs: 1
BrinosHeHNE Tpe3eHTannu no Teme: «Mcropus pa3BuTHS MaTEMATHKI 1
Tema 2. Coaepxxanue yueOHOro MaTepHuaJia: 14
Pa3Butne
MOHATHA 0 ynce. | 3- Lensie u paronansHbIe yncia. JleficTBurenpablie gncia. [ [pubmmkeHaple BerarcieHus. KoMIIeKCHBIE YHCITa. 3 2
4-5
6-7 | demumocts uncen. IIpocteie u coctaBHbIe yncia. [Ipu3Haku neavmoctr. Hanbonbmmii o0muii nenurens, 2 2
HaMMEHBIIIee 00IIee KpaTHOE.
8-9 | Ilpubnmxenusie BerunciacHus. Oxpyrinenue uncen. CTaHIapTHBINA BUI YKCIA. 2 2
10 IIpaxkTHyeckoe 3aHATHE. 1 2
HccnemoBarenbckas pabora «HenpepsIlBHBIE 1po0m».
11-12 KonTpoasHas padora 2 2
CamocTosiTeibHAas padoTa 00yUalOUIUXCs: 4
IToaroroBka noknana: «Pa3BuTHe MOHITHE O YUCIIES) 1
Bremonnenue pedepara: «lIpuMeHeHNE CI0KHBIX MTPOIIEHTOB B 9KOHOMUYECKHUX pacdeTax. %
BrinonHenue ynpaxxHeHui o teme: «JleauMocTh uncen»
Tema 3. Conep:xkaHue y4yeOHOr0 MaTepuaJia 40
Kopnn, crenenn n [ 13, | KopeHb -0l CTENEHH U €I0 CBOMCTBA. KOPHU HaTypallbHON CTEHEHU U3 YMCJIa U MX CBOMCTBA. ApU()METHUECKUR 1 2
Jorapupmbl. KopeHb. Permenne ypaBHeHui. HaxoxxneHre 3HaY€HN YMCIIOBBIX BEIpakeHN. CpaBHEHUE YHCEII, BHECCHUE
MHOKHUTEJIS OJT 3HAK KOPHSI, BRBIHECEHNUE MHOXKUTEIISI U3 T10]T 3HAKa KOPHSL.
14. | CreneHb ¢ pallmoHaIbHBIM MMOKa3aTenaeM. CTeneHb ¢ MEeNbIM mokaszareneM. CTeneHb ¢ PaliOHATbHBIM 1 2
nmokazareneM. CBoiicTBa. [loHsATHE cTeNeHN ¢ AeCTBUTENBHBIM MoKazaTeneM. CBOCTBA CTENIEHH C
JICHCTBUTEIHHBIM TIOKA3aTEIICM.
15. | Ilonsitue norapupma. Onpenenenue jgorapudma. CoiictBa orapudma. Hzsmenenne ocHoBaHus Jorapudma. 1 2
Jlecatuanaple U HATYpanbHBIE Jorapudmel. HaxoxaeHne 3Ha4eHIS BRIPaKCHHUI.
16. | IIpeoOpa3oBaHKe CTENEHHBIX, IOKA3aTEIBHBIX U JIOrapu()MUICCKUX BhIPAKCHUU. 1 2
17- | Iloka3zarenbHble YpaBHEHHS U HEPABEHCTBA 2 2

18.




19-
20.

Jlorapudmuyeckne ypaBHEHHS.

HpaKaneCKue 3AHATHUHA:

21. IlpakTHyeckoe 3aHsiTHE: ApUPMETHUYCCKUE ICHCTBHS HAJ YUCIIAMHU, HAXOXICHUE PUOIMKEHHBIX 3HAUCHUH

BCJIMYHUH 1

MOTPENTHOCTEH BRIYMCICHUH (a0COIIOTHON U OTHOCHTEIBHON ), CPABHEHUE YMCIIOBBIX BRIPAXKCHUH.

22. IllpakTnyeckoe 3ansaTue: CpaBHEHUE YHCEIL

23. llpakTnyeckoe 3ansiTue: BHeceHre MHOXKUTEIS 1TOJT 3HAK KOPHSI, BEBIHECCHUE MHOYKUTEISI U3 TIOJ] 3HAKA KOPHSI.
24. MpakTHyeckoe 3ansaTHe: PericHUe ypaBHEHUM,

25. IIpakTnyeckoe 3ansitue: Jloka3aTeabLCTBO TOXKACCTB U YIIPOIICHUE BhIpakeHUi Brruuciienue morapudmos ¢
MTOMOIIHI0 OCHOBHOTO CBOWCTBA Jiorapudma.

26.
217.

IIpakTH4Yeckoe 3aHsITHE:
IIpakTHYeckoe 3ansiTHE:

jorapudma.

. IlpakTH4eckoe 3aHsATHE:
. IlpakTH4YecKoe 3aHATHE:
. IlpakTH4YecKoe 3aHATHE:
. IIpakTH4Yeckoe 3aHsATHE:
. IIpakTHyeckoe 3aHsATHE:
. IIpakTHYyeckoe 3aHsATHE:
. IIpakTH4Yeckoe 3aHATHE:
. IIpakTH4yeckoe 3aHsATHE:
. IIpakTHyeckoe 3aHsATHE:

. IIpakTH4Yeckoe 3aHsATHE:
. IIpakTH4yeckoe 3aHsATHE:

Brruucnenue J'IOI‘apI/I(l)MI/I"IeCKI/IX BI:Ipa)KCHI/Iﬁ C HCIIOJIb30BAHUEM CBOMCTB J'IOFapI/I(l)MOB.

JlorapudmMupoBaHue BeIPOKECHHU 10 TaHHOMY OCHOBaHHIO. M3MeHeHEe OCHOBaHUS

JloKa3aTenbCTBO TOXKAECTB.

HaxosxaeHue Bblpa>keHUs IO €ro Jorapudmy.

Penienue mpocTerImx nokazarelbHbIX ypaBHEHUMN.

Pemenue nmpoctedmmx JorapuMUUECKUX ypaBHEHHH.

Pemienue npukiaaHbIx 3a1a4.

Haxoxnenue 3HaueHunii norapudma no Nporu3BoJIbHOMY OCHOBAHHIO.
Ilepexon OT OTHOTO OCHOBaHUS K APYTOMY.

Brluucnenue u cpaBHEHUE JIOrapu(PMOB.

JlorapudMupoBaHre 1 NOTEHIIMPOBAHNUE BHIPAKCHUH.

BrlinonHeHHe TeCTOBOTO 3a1aHus 10 TeMme «Jlorapudmeny.
BrinonHenue TecToBOTO 3a1aHus 10 TeMe «Pellienne ypaBHEeHU .

RPRRRRRRPRRRERRRRRRR PR

39.
40.

KoutpoabHasi padoTa 1o Teme «CTEIIeHH U KOPHIY.
KonTpoannas padora 1o teme «PelieHne moka3aTeIbHbIX U JOrapu(QMUYeCKUX ypaBHEHUH, HEPAaBECHCTBY.

CamocTosiTeJIbHasl padoTa 00yYAKOUIUXCS

BrimonHeHne mpe3eHTanun 1o teMe: «CTerneHb C palioHAIBHBIM ITOKa3aTeneM.
Pemienue ynpaxuenuit no reMe «CTENEHN U KOPHI»

Pemenne ynpaxksHeHuit o teme «Jlorapudmer»

BerlnosiHeHHE pe3eHTaIUK 110 TeMe: «B cTpaHe morapudmoBy.

Brinonnenue pe$epaTa o Teme: «Pelenue nokazaTeabHbIX YPaBHCHUI.

Brinmonnenue pe

€pata 1mo TeMe: «Pemenue J'IOFapI/I(l)MI/I‘IGCKI/IX ypaBHCHHﬁ))

H
PRERADMNR

Tema 4.
IIpsimble u
IUIOCKOCTHU B
NPOCTPAHCTBeE.

Conep:xaHue yueOHOr0 MaTepHaJia.

41-
42

AKCHOMBI cTepeoMeTpHH. B3anMHOe pacTionokeHne ABYX MPSIMBIX B MpocTpaHcTBe. CIeNCTBUS U3 aKCHOM
crepeoMmeTpun. Pa3OreHune mpocTpaHCTBa IIOCKOCTHIO Ha JIBA TIOTYIIPOCTPAHCTBRA.

43,
44,
45,
46,
47

TTapannensHOCTh NPSAMBIX U TUIOCKOCTEN. [Ipu3Hak nmapasmienbHOCTH NpsiMbIX. [lapaniensHOCTs TPsMON U
riockocTH. [lapamienbHocTh mockocteil. M3o0paxeHue mpocTpaHCTBEHHBIX (PHUTYP Ha MIIOCKOCTH.




48 | TTepreHanKyIsPHOCTb IPSIMBIX U IUIOCKOCTEH. [lepeHIHKyIPHOCTb IPSIMOH H IITOCKOCTH. IIeprHeHanKyIsp 1 > 2
gg HaKJIOHHAs. YTOJ MEXIy NPsIMOM M TUIOCKOCTRIO. J[ByrpaHHbIi yron Mexay IocKoCTsIMU. [lepneHauKyIspHOCTh
5 1: JIBYX TUIOCKOCTEH. [ 'eoMeTpruueckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPaJUIEIHHBIN TEPEeHOC, CHMMETPHS
52, | OTHOCHUTEIBHO TUIOCKOCTH.
IlapannenpsHOe npoeKTHpOoBaHue. I1Iomaas opToroHaIbHON MPOCKITNH.
53 IIpakTyecKue 3aHATHS 2
[IpakTHdeckas paboTa Ha MMOCTPOCHHUE CEUCHUH B KyOe, MapajuIeIIeuIe e U TPEYTOJIBHOM MUpaMu/Ie. 1
SZP. IIpakTH4eckne 3aHATHA: 1
Pemenue 3anau no teme «llapamienbHOCTh OPSIMBIX U TIJIOCKOCTEM. 1
55. [IpakTHyeckue 3aHATHS:
Pemenwne 3amau mo teme «lleprieHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEHY.
56. KonTpoabHas pa6oTa 1o teMe «lIpsMble U INIOCKOCTH B IPOCTPAHCTBEY 1 2
CamMocTosiTeJIbHAS Pad0Ta 00yYaAIOLIUXCS 11
BrimonHeHne mpe3eHTaIny 1Mo TeMe: K AKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX). 1
Breimonaenue pedeparta mo teme: «[lapaminensHOCTh B MPOCTPAHCTBEY. 1
BrmonHenne mnpeseHTtanun 1o teme: «llepneHauKyIsspHOCTs B MIPOCTPAHCTBEY. 1
Brinonnenue ynpaxxnenuit no reme «llapanienbHOCTh IPSAMBIX U TNIOCKOCTEN». 4
Bremmonnenne ynpaxsaeHui mo teme «llepneHIuKyIsspHOCTh IPSMBIX U TNIOCKOCTE». 4
Tema 5. Conep:xxkanue y4yeOHOro MaTepuasia 15
Komo0nnaTopuka.
57, | OcHoBHbIe IOHATUS KOMOUHaTopukH. Pasmenienus. [lepectanoBku. CoueraHusl. 4 2
58,
59,
60.
61, | ®opmyna ounoma HetoroHa. CBolCTBa OMHOMUHAIBHBIX KO3 GUIeHTOB. TpeyronbHuk Ilackas. 4 2
62,
63,
64.
65, 66, 67. [IpakTyeckue 3ausiTusA: Mcropus pa3BUTHsS KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEH U CTATUCTUKU U UX 2
POJIb B pa3iIMYHEIX Ccepax YeIOBEUEeCKOH KU3HE e TeIbHOCTH. [IpaBuiia koMOMHATOPUKH. PenieHrne KOMOMHATOPHBIX 3
3aj1ad.
IIpakTnyeckne 3anaTusa: Pa3Melenus, couetanus u nepectaHoBku. bunom HeiotoHa u Tpeyronbuauk [Tackans.
IIpodeccnoHalbHO OPHEHTUPOBAHHOE COIEPKAHUE
I[pakTuyeckue 3anaTus: [lpuxiagasie 3a1auu. Pemenne 3a1au Ha epeOOp BapHaHTOB
68. KontpoJibHast pa6oTa 1o teMe «DJeMEHTbl KOMOMHATOPUKH. 1 2
CamocTosiTe/ibHAsi pa00Ta 00YUYAKOIIHXCS. 3
BrimonmHeHue pedepata mo teme: «KomOuHaTOprKay» 1
BrinosniHeHne ynpaxHeHUH. 2
Tema 6. Coaep:xaHue y4ueOHOro MaTepuaJia 22
Koopaunarel u IIpssMmoyronpHas (ekapToBa) CHCTeMa KOOPIWHAT B IPOCTPaHCTBE. KOOpAMHATHI HA INIOCKOCTH H B 5 2
BEKTOPBI. npocTtpaHcTBe. PaccTosiHre Mex Ty IByMs ToukaMmu. KoopInHATBI CepeIMHbBI OTpe3Ka. Y paBHEHUE CeEpHI,

TJIOCKOCTH U MPSAMOM.
69,
70,

10




78

Bexkropsl. Moaynb BekTopa. PaBeHcTBO BeKTOpOB. CllOXKEHHE BEKTOPOB. Y MHOKEHUE BEKTOPa Ha YUCIIO.
PasnoxxeHne BeKTOpa 10 HANPaBICHUAM. YTOJ MEXIY ABYMs BeKTopaMu. [Ipoekmus BeKTopa Ha OCh.
Koopaunatst BexTopa. CkansipHOe Ipou3BeAeHNE BEKTOPOB. Vcronp30BaHNe KOOPAMHAT M BEKTOPOB MPH
PEIICHUN MaTeMaTUYEeCKUX M MPUKJIATHBIX 3a/1a4.

HpaKTl/I‘leCKI/le 3aHATHA:

OPEeCCHOHAJTBbHO OPHMCHTHPOBAHHOC COACPIKAHUC

H;g%

79,80. ITpakTHUYecKkue 3aHATHS: VICTIONb30BaHHE KOOPIMHAT M BEKTOPOB MPH PEIICHUH MaTEMAaTHICCKUX U
MPUKIIAJHBIX 33124
81. lIpakTyeckue 3aHsiTHA : BBIOTHEHNE TECTOBOTO 33aHus 10 TeMe «KoopArHATEI U BEKTOPBI»

= N W

82. KoutpoabHasi padora o teme «KoopanHATHI U BEKTOPEIY.

CamocTosiTeTbHAs padoTa 00y4aloIIuXCs.

HOZ[I‘OTOBKa JOKJajga: «BeKTOpHOG 3aJaHuC NPSAMBIX U IUIOCKOCTCH B MIPOCTPAHCTBE»

Brimonnenue pedepara: «IlapamiensHoe TPOSKTHPOBAHUE

BrimonHeHne mpe3eHTaluu no reMe: « JlekapToBsl KOOPAMHATHD).
Brimonnenue pedepara mo reme « BeKTopbl u JSHCTBHS Hal HUMUY.
Brinonnenue ynpaxxHeHud o teMe «JlekapToBbl KOOPAUHATHD.
BrinonHenue ynpaxxHeHui o Teme «BeKTopbi».

Y Y N N = = B

Tema 7.
OcHOBBI
TPUTOHOMETPHUH.

Conep:xaHue yueOHOro MaTepuaJa.

N
N

83,84 | OcHosuble noHsTHs. Paguannas Mepa yria. Bpamarensnoe npmkenne. CHHYC, KOCHHYC, TAaHTEHC U

KOTaHI'CHC 4YHuCJia.

N

85
86

OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIecTBAa. DopMyIibl npuBencHus. GopMyibl cioxeHust. Dopmysl
yaBoeHusi. DopMyITbl MOJIOBUHHOTO YIIIa.

[IpeoOpazoBaHus MPOCTEHIIMX TPUTOHOMETPHUYCCKUX BhIPAKCHUH.
[IpeobpazoBaHue CyMMBI TPUTOHOMETPUYCCKHUX (PYHKIUH B IPOU3BEACHUE U MPOU3BEICHUS B CYMMY.
BrIpaxkeHue TPUTOHOMETPUUECKUX (PYHKIIUI Yepe3 TAHTEHC MTOJIOBUHHOTO apryMeHTa.

91-100 | Tpuronomerpuueckue ypaBHeHns u HepaBeHCTBa. [IpoCTeiiliie TPUrOHOMETPHYECKUE YPABHECHHSL.

IIpocTeiimine TpUroHOMETPUYECKHUE HEPABEHCTBA.
OO0partHbie TpUroHoMeTpHiIeckre QyHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC.

10

HpaKTl/I‘leCKI/le SAHATHUHA:

10

11




101, 102. IlpakTuyeckue 3aHATUsI: PagranHbIii METO M3MEPEHUS YITIOB BPALCHUS U CBS3b C TPaJyCHOM MEPOH.
103, 104. Ilpaktuyeckue 3anATUHsI: OCHOBHBIC TPUTOHOMETPHUECKUE TOXKACCTBA, POPMYJIbI CIIOKEHUS, YIABOCHUS,
npeoOpa3oBaHHE CyMMBI TPHTOHOMETPUUECKUX (QYHKLIUHI B MPOU3BEIeHHE, TPeoOpa3oBaHUe MPOU3BEICHHS
TPUTOHOMETPUYECKUX (PYHKIHUHI B CyMMY.

1%5-108. IIpakTnueckue 3ansiTusi: [Ipocreiimme TpUroHOMETPHUYECKHE YPaBHEHHS 1 HEPABEHCTBA.

109, 110. IlpakTu4yecKue 3aHATHUS: £6paTHI>Ie TPUTOHOMETpHUECKUE (DYHKINHU: apKCUHYC, ApKKOCHHYC, apKTaHTeHC.

N~

111. KoutpoJabHasi padoTa 1o TeMe « I puroHoMerpudeckue GopMyITbl YHCIOBOTO apTyMEHTA.
112. KonTpouashas padoTa 1o TeMe «PemeHre TpuroHoMeTpHYeCcKiX YpaBHEHUIA.

CamocTosiTe/ibHAsi pa00Ta 00YUYAKOIIHXCS.

IlonroroBka poknana: «ClI0KeHHE TAPMOHUYECKHUX KOJICOaHUI

BrInoHeHHEe TIPe3eHTaIuN TI0 TeMe « | pUTOHOMETpHYECKHE (DYHKITUID.
Brmonmaenne pedepara o teme «PemeHrne TpUroHOMETPUICCKAX YPaBHEHUI.
BrinosiHeHUE YIPaXKHEHUH.

Tema 8.
DYyHKUNH U
rpauku.

Coaep:xkaHue y4yeOHOr0 MaTepuaJia

113 | dyukuuu. O6MacTh ONpeaeIeHNs U MHOXKECTBO 3HAUCHHUH; rpaduK pYHKINHU, TOCTpOeHHE IpaduKOB (BYHKIINH,
114 | 3aaHHBIX Pa3IMYHBIMM CIIOCOOAMH.

115 | CaoiicTBa (yHKIIMH: MOHOTOHHOCTh, YeTHOCTh, HEYUETHOCTh, OFPAaHUYEHHOCTD, IIEPHOIUIHOCTD. [IpOMEKyTKH
116 | Bo3pacrtanus u yObIBaHMsI, HAKOOJIBIIICE U HAMMEHBIIICE 3HAYCHHMSI, TOUKU IKCTpeMyMa. I 'paduueckas
117 | uarepnperarus. [Ipumeps! GyHKIIMOHANBHBIX 3aBUCUMOCTEH B PEATBHBIX MPOIECCAX U SBICHUSIX.
gpﬂ(ﬁMeTH‘IeCKI/IC onepanuu Haj GyHkiuamu. CiioxxHas GyHKIu (komno3uius). [IoHsITHE 0 HeIPEPLIBHOCTH
VHKITHH.

N = =)
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118 | Obparnsie pyHkuuu. ObmacTs onpeaesacHus 1 001acTb 3HaYeHUH oOpaTtHOW GyHKuuH. I'paduk oO6paTHON
1%8 ¢$byHKUIMM.
1

121 | Crenennsie, mokasarensHsle, TorapudMUUeCKUe U TPUTOHOMETpHUecKHe GyHKImK. ObpaTHbIe

%%% TpuroHoMmeTpuieckue pynkmuu. Onpenenenus GyHKUUN, UX CBOHCTBA U rpaduKu.

[IpeobpazoBanus rpadukos. [lapamieabHbIi IEPEHOC, CHMMETPHS OTHOCHUTEILHO OCel KOOPAUHAT M CUMMETPHS
OTHOCUTEIBHO Hayana KOOPJIUHAT, CHMMETPHS OTHOCUTEIBLHO NPAMOH Y = X, pacTsKEHUE U CKATUE BIOJb OCeH
KOOPJMHAT.

HpaKTl/I‘leCKI/le 3AHATHUHA:

124,125 MpakTuyeckue 3auaTus: [IprMepsl 3aBUCUMOCTEH MEXKIY IIEPEMEHHBIMHU B PEAIbHBIX IPOIECCax U3
cMeKHBIX auctuiuinH. Onpenenenne ¢pynkuuii. [loctpoenue n urenne rpadukoB pynkumii. MccnenoBanue GyHKINH.
CaoiicTBa TUHEHHOH, KBaIpaTUYHON, KYCOYHO-TMHEHHON U APOOHO — JIMHEHHON (YHKLUH.

126,127. IlpakTuyeckue 3aHaTHSA: HenpepbIBHbIC U MEPHOIUICCKHIE QYHKIUH.

CpoiicTBa 1 rpad)MKH CUHYCa, KOCUHYCa, TAaHTeHCa U KoTaHreHca. O0paTHbie QyHKIMU 1 uxX rpaduxu. OOpaTHbIC
TpuroHomeTpuieckue pynkuuu. [Ipeodbpasosanus rpaduka Gpynkuu. ['apmonuueckue konedanus. [Ipuknanasie
3aJIauH.

128. KonTpoJabHasi padoTa 1o TeMe «DYHKITUNY.

CamMocTosiTeJIbHAsE pad0Ta 00YYAKOIINXCS.

BrinonHenue pedepata mo reme « OyHKIMS U ee rpaduky.
BrimonHeHe yrnpaXHEHUH 110 TOCTPOSHUIO TpaduKoB QyHKITUI.
BrinosiHeHue yIpa)XHEHUH Ha HCCIIe0BaHNE (hYHKITHIM

[N
CT)CDHOOI—‘
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Tema 9.
MHororpaHHuKH
W KpYyTIJble Tejaa.

Copaepxanue y4eOHOro MaTepHuaJia: 38
129, | Muororpanuuku. Bepuiusel, pedpa, rpaHi MHOTOIPAaHHHKA, pa3BepTKa. Buimykiele Muororpansuky. Teopema 2
130 | oy

fnepa.
%g% IIpusma. [psimast u HakIOHHAs npusMa. [IpaBunbHas npusma. [apamienenumnes. Kyo. 2
133 | O0bem u ero usmepenue. MaterpanbHas popmyina oobema. Dopmyinsl oobema Kyda, MPSIMOYTOJIBHOTO 2
134. | mapamrenenunmnena, Ipu3MbL.
%gg IMupamuaa. [IpaBunbHas nupaMuaa. Y cedeHHas mupaMuaa. TeTpasap. 2
137 | ®opmy:sl o6bema nupamuga. PopMyIIbl TIOMIAIM TOBEPXHOCTEH HMIIMHAPA U KOHYCA. 2
138
139 | Cummetpus B KyOe, B apajuie/IeMICe, B IPU3ME U TUPAMUJIE. 1
Ceuenus KyOa, IPU3MBI  TUPAMHIBL.
140 | IpexncraBiieHHs O IPAaBUWILHBIX MHOIOIPAHHMKAX (TeTpasap, Ky0, OKTadap, JOJEKAdIP U UKOCAdID). 1
141 | Hunueap u KoHYC. Y ceUeHHBIH koHyc. OCHOBaHUE, BRICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yIoIiasi, pa3BepTKa. 1
OceBble ceueHMsI U CEYCHUS, TapajyiesIbHble OCHOBAHHIO.
142 | OO0bEM 1 OBEPXHOCTh LMJIMHAPA U KOHyca. DopMyJIbl IUIOIIAIN IOBEPXHOCTEH LIMIMH/PA U KOHYyCA. 1
143 | Illap u chepa, ux ceuenus. KacaTtenpHas miockocth K chepe. DopMyiibl 00beMa miapa 1 miomaan chepsl. 1
144 | llopgoOue ten. OTHONICHHUS ILIONIAACH MOBEPXHOCTEH M 00BEMOB MOJIOOHBIX TEJL. 1

IpakTHyeckue 3aHsITHA: 8

145. llpakTuyeckue 3ausaTus:1loctpoeHne ceueHNH B MHOTOTPaHHUKAX.

146. lIpakTnyeckue 3ansiTus: Pemenne 3a1a4 no teme «MHOTOrpaHHUKNY 1

147. llpakTyeckue 3ansiTHA: BoloHEHNE TECTOBOTO 3aaHus 10 TeMe «Tena BpaleHus». 1

148. IlpakTuuyeckue 3anatusi: Perenue 3aaa4 mo teme «Tema BpalieHusD 1

149 IIpakTuyeckue 3aHATHSA : Beruncienue moBepxHocTeld 1 00beMOB MHOTOTPAHHHUKOB. 1

150. llpakTnyeckue 3ansiTus: Borancnenne NoBepXHOCTEH U 00bEMOB TEJ BPAIICHHS. 1

151. IpakTu4yeckue 3aHaTHs : Permenue 3aga4q mo reme «OObeMBI». 1

152. lIpakTnyeckue 3ansiTus: BoinonneHne TecToBoro 3aganus no reme « O0beMbl». %

153. KonTpoJsisHas padoTa 1o TeMe « MHOTOTpaHHHKW. 1

154, KonTpoasnas padora 1o TemMe «OOBEMBI». 1

CamocTosiTeJIbHAS Pad0Ta 00yYaAIOLIUXCS 12

13




Brmmonnenne pedepara: «lIpaBunbHbIE U MOTyTPaBUIIbHBIE MHOTOT PAHHUKI

Brimonnenue peq)epaTa: « Konnueckue ceueHus U ux MMPUMCHCHUC B TCXHUKC)

Brmonaenne pedepara o teme «IIpuzma.

Brinonnenue MPE3CHTAlNU 10 TEMC «HI/IpaMI/IHa».

Brinonnenue MPE3CHTANU 10 TEMC «HpaBI/IJ'IBHBIC MHOTOTPaHHUKUND).
Brinonnenue pra)KHCHI/Iﬁ Ha NOCTPOCHUEC CeUCHUH MHOTOTpaHHUKA INIOCKOCTLIO.
Brimonnenue MMPE3CHTANH 110 TEME ((HI/IJII/IH,I[p " €ro CCUCHUA».

Brinonnenue MPE3CHTAlUU 10 TEMC «KOHyC " €10 CCUCHUD).

Brimonnenue yH&a)I(HCHI/If/’I mo teme «Tema BpalICHU.

BrinoniHenue pe

epata 1mo Teme «OOBEMBI».

Brimonnenne ynpaxaeHui «O0beMbD».
Brimonnenue ynpaxxHeHUH Ha KOMOWHAIMHU TE.

RPRRRPRRPRRRR B B B

Tema 10.
Hauaja
MaTeMaTH4eCKoro
aHaJImu3Aa.

Coaep:xanue y4e0HOro MaTepHaJia:

W
=~

155
156

ITocnenoBarenbrHocTH. CIocOOBI 3aJaHUSI U CBOMCTBA YMCIIOBBIX ITOCIIEA0BATEILHOCTEN. beCKOHEUHO
yObIBaroIas reoMeTpruecKas mporpeccus u ee cymma. [loHaTHE 0 HEMPEePHIBHOCTH (QYHKIIHH.

157-
163

IIpouseoanas. [ToHsTHE O IPOM3BOAHON (PYHKIINHU, €€ TEOMETPUUICCKHUH U (PU3NICCKHUI CMBICII. Y paBHEHHE
KacatenbHOH K rpaduky dyakimu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, YaCTHOTO, Ipou3BeAcHus. [[pon3BoanbIe
OCHOBHBIX 3JIeMCHTapHbBIX (hyHKIUi. [[prMeHeHne Mpou3BOHON K UCCIIEAOBAHUIO (DYHKITHA U TIOCTPOSHUIO
rpaHuKoB.

164-
170

IIpuMepsl MCIIOIB30BAHMSI IPOU3BOIHOM JIJIs1 HAXOKICHUS HAMTYYIICTO PEIICHUS B MPUKJIAJIHBIX 3a7adax.
Bropas mpousBoaHas, ee reoMeTpuueCKui U hu3mueckuii cMbICiL. [I[puMeHeHre TPOU3BOIHOM K
HCCIIeI0BaHNIO (DYHKIIUH M TOCTPOCHHUIO TPaUKOB. HAX0XKICHHUE CKOPOCTH IS MPOoLiecca, 3aJaHHOrO
dbopmynoi u rpadngKOM.

IIpakTH4eckue 3aHATHS:

o)

171 IlpakTuyeckue 3aHsITHSI: BRIYUCIIeHHEe TPOU3BOIHBIX. BRIUUCIICHHE TTePBOOOPA3HBIX U HHTETpaa.
172. llpakTnyeckue 3ansiTus: VccnenoBanue QyHKIMN ¢ TOMOIIBIO PONU3BOIHOM.
HQOQBCCHOHE‘J’[LHO OPHUECHTHPOBAHHOC COACPIKAHUC

173. lIpakTnyeckue 3ansiTus: Penienue 3ajau NpuKIQJIHOTO XapaKkTepa.

174. llpakTnyeckue 3ansiTus: Pemenne 3a1a4 ¢ NpOM3BOICTBEHHBIM COJCP)KaHHEM.

175. llpakTnyeckue 3ansiTus: BeINoHEeHHE TECTOBOro 3aanus 110 TeMe «IIpou3BoTHAsY.

176. KoutpouabHasi padora o teme «IIpousBoaHasiy».

R RPRRRR

CamocTosiTe/ibHAsi pa00Ta 00YUYAKOIIHXCS.
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Brimonnenue pedepara: «[lonsarue quddepeHnmana u ero npuioKeHUs

Brimonnenue pedepata o teme «lIponsBogHasy.

Brinonnenue npezentauuu mo teme «lIpousBoaHasy.

BrimonHenne ynpakxHeHUH: YMCIIOBas IOCIEI0BATEFHOCTD, CIIOCOOBI €€ 3a/1aHusl, BHIYUCICHIS YICHOB

MOCIIEI0BATEIbHOCTH

Brmmonnenne ynpaxuaenuit.[Ipenen nocnenoparenbHOCTH. beckoHEYHO yOBIBatOIas reOMeTPHUYECKas IPOTrPECCHsl.

BrimonHenne ynpakHeHUH Ha BEIYMCIICHNE TIPOU3BOTHBIX.

BrimonHeHue yIIpa)KHEHUH TI0 HCCIISAOBAHIIO (DYHKIIMN C TIOMOIITBHIO TPOW3BOTHOM.

gmnonﬂeﬂne yIpaXHCHUI Ha HaXO0XJICHUE HAHOOJIBIIIET0, HAMMEHBIIIETO 3HAUCHHS U DKCTPEMAaTbHBIX 3HAYCHUN
VHKIIMH.

ORN N - [

Tema 11. Coaep:xxkaHue ydyeOHOr0 MaTepHaJia: 22
Hurerpan m ero  7777- IlepBooOpazHas u unTerpain. Beraucienue nepsoodpassbix. [IpuMeHeHne onpeaeaeHHoro HHTETrpasa
pUMEHEHnE 187 | nns HaxoXJeHHs IUIOIAM KpUBOJIMHEHHOMH Tpanenun. ®opmyna Herotona — JlelOHuIa. [Tprmepst 11
IPUMEHEHUS HHTETrpaia B (GU3UKE U TeOMETPUH.
188-189 lIpakTnyeckue 3ansTus. Murerpana u nepsoodpasnas. Teopema Hetotona-JleitOnnua.  [IpumeHenue 2
WHTETrpana K BEIYUCICHUIO (PU3HYECKUX BETMYUH U IUIOMIAJICH.
190. KonTpounHas padora o teme «llepBooOpa3Has 1 HHTETpa». 1
CamMocTosiTeJIbHAs pad0Ta 00YYAKOIIHXCS. 8
BerinonHeHue ynpaxxHeHUH Ha BBIYMCIIEHHE IEPBOOOPa3HBIX U UHTErpaa. 8
Tema 12. Conep:kanne yueGHOro MaTepuasia 18
DJIeMEHTBhI
Teopuu 191- | Bnementst Teopun BepositHOCTEH. COGBITHE, BEPOSTHOCTH COOBITHSI, CIIOKCHHE H YMHOKEHIE BEPOSITHOCTE. S
D‘;:‘;gﬁ;‘;gﬁiﬁ?{gﬁ 195 | Monsrie o HesasucnmocTH coOBITHIi. JuckpeTHas ciayvaliHas BEJIMYMHA, 3aKOH €€ pacupeaeneHus. Ynuciosole
CTATHKM. XapaKTePUCTUKU TUCKPETHOH BennyuHbL. [loHsTHE 0 3aKOHE OOJIBIINX YHCEL.
196- | Bnementsr MaTeMaTHUeCKOl cTaTHKH. [IpeICTABICHHE NAHHBIX (TAOITHLIBL, JHATPAMMBIL, TPAQHKH), TCHEpAIbHAS 4
199 COBOKYITHOCTb, BEIOOpKa, CpefiHee apudmeTnueckoe, Meauana. IlonsaTue o 3agayax MaTeMaTH4eCKOM CTaTUKY.
Pemienue mpakTHUECKUX 33134 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
HpodeccuonanbHo OpHEHTHPOBAHHOE CoNEPKAHNE 2
IIpakTHyeckue 3aHATHA:
200, 201. Pemienue mpakTUUECKUX 33134 C IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
202. KonTposabHas pa6oTa 1o TeOpUH BEPOATHOCTEW M MaTEMAaTHYECKON CTATHKE. 1
CamocTtosiTeqibHast paboTa 00y4arouXxcs. 6
Brimonnenue pedepata: «CpeaHue 3HaYCHUS U UX IPUMEHEHHE B CTATHCTUKEY 1
Brimonnenne ynpaxxHeHUH Ha KJIaCCHYECKOE ONpeIeeHIe BEPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMa O CyMMe
BeposiTHOCTEH. Beruncnenne BepostHocTeit. [Ipuknanneie 3agayun. [IpeacraBnenue uncinoBbix JaHHbIX. [IprukiagHsie 5
3a7au.
Tema 13. Conep:xaHue yueOHOro MaTepuaJa. 29
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YpaBHenus n
HepaBeHCTBA.

22%32 PanmonanbsHbie, nppaliioHaNbHBIC, TOKA3aTEIbHbIC U TPUTOHOMETPUUCCKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.

OCHOBHBIE MPUEMBI HX PeIICHUs (Pa3IoKEHHE Ha MHOXKHUTEIIH, BBEICHIUEC HOBBIX HEU3BECTHBIX, MTOJCTaHOBKA,
rpagUIecKUil METON).

205- | HepaBenctBa. PaimoHanbHble, HppaldoHanbHbie. OCHOBHBIC IPHEMBI MX PEIICHHUS.
206 | ITokasaTenbHBIE U TPUTOHOMETPHUECKHE HepaBeHCTBA. OCHOBHBIE IPHUEMBI MX PEICHHS.

207- | Vicnonp3oBaHue CBOICTB M rPadMKOB (PYHKIHI IIPU PEIICHAN YPABHEHHI I
208 | gepasencts. Merox nHTEpBaIOB. M300pakeHne Ha KOOPAMHATHON IIOCKOCTH MHOYCCTBA PELICHNIT ypaBHEHHUIT
U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM

209 | Mpuknanusie 3anaun. [IpuMeHeHre MATEMATHYECKHX METOJIOB TS PELICHUS COCPIKATEIbHBIX 332U U3
pa3NUYHbIX 00JlacTell HAYKH U MPaKTHKH. VIHTepnpeTanus pe3yapTara, yu4eT pealbHbIX OrpaHUYCHHUH.

HpaKTl/I‘leCKI/le 3AHATHA:

11

210. MpakTuyeckue 3austus:Kopuu ypasuenuii. PaBHocnnbHOCTS ypaBHeHHi. [IpeoOpa3zoBanue ypaBHEHUH.

211. MpakTuyeckue 3ausaTusi: OCHOBHBIC IPUEMBI PELICHUS YpaBHEHHH. Pelienne cucteM ypaBHEHHH.

212. IIpakTuyeckue 3aHATHA: Vcrionp30BaHNe CBOWCTB U TpaguKOB GYHKIUH 115 pelieHus] ypaBHECHUH U HEPaBEHCTB.
213. IIpakTHyecKkue 3aHATHS: BIMonHeHne TeCTOBOrO 3aaHus 1o TeMe «Pelenne painoHaIbHbIX YPaBHEHUN.

214. ITpakTuyecKue 3aHATHS: BoinonHeHe TecToBOTo 3a1aHus 10 TeMe «Perenre nppaunoHaIbHBIX YPaBHEHUI.
215. ITpakTHyecKue 3aHATHS: BoinonHeHe TecToBOTo 3a1aHus 10 TeMe «Perenne nokasaTenbHbIX ypaBHEHUI.

216. IIpakTuyeckue 3aHsiTHs:BrbIONHEHHE TECTOBOrO 3ajaHus MO TeMe «PemieHne TpPUrOHOMETPUYECKHUX
YPABHEHUI».

217. IlpakTuyecKue 3aHATHS: BoinonHeHe TecToBOTo 3aaHus 1o TeMe «Pelnienne paioHanbHBIX HEPABEeHCTBY.

218. [IpakTH4eckue 3aHATHS: BrIONIHEHNE TECTOBOTO 3a1aHUs 110 TeMe «PelreHne moka3arebHbIX HEPAaBSHCTBY.

219. lIpakTHyeckue 3aHATHS: BrIonHEHNE TecTOBOTO 3a1aHus 10 TeMe: «Perrenne orapudMudecknx HepaBeHCTBY.

220. ITpakTHyeckue 3aHATHS: BEINOIHEHHE TECTOBOrO 3a1aHus 10 TeMe «I'padudeckoe pelnieHne CUCTeM YpaBHECHHHA
1 HEPABEHCTBY.

221, 222. KoutpoJbHasi padoTa N0 pellleHuI0 YPaBHEHU, HePABEHCTB, CUCTEM.

CamocTosiTeJIbHAsA PadoTa 00y4Yalommuxcs.
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Brinonnenue ynmpaxxHeHUN MO PEUICHUIO PAIIMOHATIBHBIX YPABHEHUM.
BrinosiHeHWe ynpaKHEHUH M0 PELICHUIO UPPAIIMOHAIBHBIX YPaBHEHUI.
Brinonnenue ynpaxxHeHUH MO PEUICHUIO MTOKA3aTEeIbHBIX YPaBHEHUI.
Brinonnenue ynpaxxHeHUN MO PEUICHUIO TPUTOHOMETPUUECKUX YPABHEHUM.
BrimonHenne ynpakHeHUH 10 PEIICHUI0 PallMOHATIEHBIX HEPABEHCTB.
Brinonnenue ynpaxkxHeHUN MO PEHICHUIO TOKA3aTEIbHBIX HEPABEHCTB.

Brimonnenue ynpaxcHeHI/Iﬁ IO pCHICHUIO TPUT'OHOMCTPUYCCKUX HCPABCHCTB.

BrinosiHeHWE yHpaKHEHUH 0 PEIIEHUIO CUCTEM YPaBHEHUH.
Pemenwne norapudMuveckux ypaBHCHHN.

RPRRRRRR R

223-234. nauBuyanbHbIA POEKT

Hroro:

351
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3. YCJIOBUSA PEAJIN3AIIMA PABOYEN ITPOT'PAMMBI JTACIIUTLIAHBI

3.1. MaTepuajJibHO-TeXHHYECKOE 0OOecnevueHue
Peanu3anus mporpaMMbl JUCITUIUIMHEI TpeOyeT Hanuuus yaeOHoro kabunera « MaTemaTukay.
OoOopynoBanue y4yeOHOro kKabuHera:
[Tocamounble MecTa IO KOJTUYECTBY 00YUYaIONINXCS;
Pabouee mecto npemnonasarens;
KomMrnekT yueOHO-Har s THBIX MaTEPUAIOB.
TexHuuyeckue cpeacTsa 00y4eHus :
KomMrbroTep ¢ TUIIEH3MOHHBIM TIPOTPAMMHBIM 00€CIICUCHHIEM;
[TpoekTop;
MHTEpaKTUBHBIN KOMILIECKC.
3.2. UudopmanmonHoe odecriedeHue 00ydeHusl.
[Tepeuens yueOHBIX U3TAHUN.
OCHOBHBIE HCTOYHUKH:
1. bammakoB M.HM. MatemaTuka ainreOpa v Hadajga MaTeMaTHIECKOTO aHalln3a, TEOMETPHUS:
yueOnuk: -M.:M3narenbckuii eHTp «Akanemus», 2018
JonotHUTEeIbHBbIE HCTOYHUKHU /51 00y4aAOLIUXCSH:
1. bammakos M.YM. MatemaTuka anreOpa v Hadajga MaTeMaTHIeCKOTO aHalli3a, TEOMETPHS:
3amayHuK: -M.:M3natenbekuii ieHTp «Akagaemus», 20178
2. B.U. Nmmnun, JI.O. denumesa, E.M. boiiuenko. ET'D — 2011. M., ACT: Actpens, 2015 .
NuTepHer pecypcesbi:
Maremaruka B OTKpBITOM KOJUIE/KE, PEKUM JocTyna  Www.mathematics.ru
['eomeTpruecKuii moprai, pexxuM A0CTyma WWw.neive.by.ru
I'padukn Gpynkumii, pexxum nocryna graphfunk.narod.ru
EI'D nmo maremaTtuke: MoJAroToBKa K TECTUPOBAHUIO, PEKUM JIOCTYIA
www.uztest.ru
Marematika B TOMOIIIb IIKOJBHUKY U CTYJCHTY (TECThl IO MaTematuke online), pexwum gocrymna
www.mathtest.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIVIMHBI

KoHTpoJb 1 onleHKa pe3yibTaTOB OCBOCHUS TUCLMIUIMHBI OCYIIECTBIISIETCS MIPENOIaBaTENIEM B
IpolLecce MPOBeIeHUs MPAKTHUECKUX 3aHATHI U KOHTPOJIBHBIX paboT, TECTUPOBAHHUS, a TAKKe
BBITIOJTHEHMS 00YYAIONIMMCS WHIUBUYaTbHBIX 33IaHUMN, TIPOEKTOB, HCCIICTOBAHUM.

Coaep:xanue o0yueHus Pe3yabTaTbl 00yueHust DopMBbI 1 METOAbI
(Ha ypoBHe Y4eOHBIX JelcTBHI) KOHTPOJIS1 U OLCHKH
pe3yabTaTOB 00yUeHH s
BBEJEHMUE
Beenenne -O3HaKOMJICHHE C POJIbIo MaTeMaTky | CHCHKa PE3yJIbTaTOB
BBITIOJTHCHHS
B HayKe, TEXHHUKE, IKOHOMHUKE, BHEAYyIUTOPHOU
MH(POPMALIMOHHBIX TEXHOJIOTUSIX 1 CaMOCTOATENbHON PaboTHI;

. TECTHPOBAHUE; PELICHUE
HPaKTU4ECKON AEATEIbHOCTH. 3aj1a; yCTHBIIT OIPOC;
-O3HaKOMIIEHUE C LENSIMH U
3aJa4yaMy U3y4eHHs] MaTeMaTUKU [IPU
ocBoenunu npogeccuii CI10O u

crernanbpHocteit CIIO.

AJITEBPA
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Pa3BuTHe NOHATHS O YHCIIE

-Brinonnenue apugmerndeckux
JEeHCTBUS HAJ YHCIaMU, coueTas
YCTHBIC ¥ TUCbMEHHBIE TPUEMBI;
-HaxOXJIeHHE MPHOIKEHHBIX
3HAa4YEeHUI BEJIMYMH U MOTPELIHOCTH
BBIYHMCIIEHUH (aOCOMIOTHAS 1
OTHOCHTEJIbHAS);

-CpaBHEHHUE YHCIIOBBIX BBIPAKCHUII;
-Hax0X/IeHUE OLIMOOK B
npeoOpa30BaHMAX M BEIYHUCICHUSIX
(OTHOCHTCS KO BCEM ITyHKTaM

MIPOTPAMMBEI).

OLICHKA pe3yNbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS TECTOBOT'O
3a/1aHus,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHECHHS

CaMOCTOSITEIbHON PabOThI,
-OLICHKA PE3yJIbTaToOB
BBITIOJIHEHUSI KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJTHEHUS
BHEAYIUTOPHOMI
CaMOCTOSITEIBHOM PabOThL;
YCTHBIH OIPOC;

KopHn, crenenn, jorapugmsi

-O3HaKOMIIEHUE C MTOHITHEM KOPHS /-
Ul CTENICHH, CBOMCTBaMHU PaUKaIOB U
C TIpaBUJIaMH CPAaBHEHHUEM KOpHEH.
-dopmynupoBaHHe ONIpeEICHUS
KOpPHSI U CBOMCTBA KOpHEH.
Brrunciienue u cpaBHEHHE KOPHEH,
JIeNaTh NPUKAIKY 3HAUEHUS KOPHSI.
IIpeobpazoBanme YUCIOBBIX U
OYKBEHHBIX BBIPAKESHHIA,
coJleprKaIine paauKabl.
-BhlinosHeHne pacueToB 1o
(hopmyraM, coaepKaluM paTuKalbl,
OCYIIECTBIISIS HEOOXOIUMBIC
MOJICTAaHOBKH U IPe0Opa3oBaHMsL.
-Onpenenenue paBHOCUIBHOCTH
BBIPAXKECHUH ¢ pasukanamu. Pemenue
MpPpaALOHATbHBIX YPaBHEHUI.
-O3HaKOMIIEHHUE C TTOHSITHEM CTETICH!
C ICWCTBUTENbHBIM ITOKA3aTEIIEM.
-HaxoxneHve 3HaYeHHs CTETICHH,
HCTIONB3YS PU HEOOXOIUMOCTH
MHCTPYMEHTaJIbHBIE CPECTBA
-3anmuch KOpHS M-I CTETIEHU B BHUIIE
CTETIeHH ¢ IPOOHBIM MOKa3aTesIeM
HA00OPOT.

-DopMyJIHPOBKA CBOMCTB CTEIEHEN.

Brruucnenue crenenu ¢

-OLICHKA pe3yNbTaTOB
BBHITIOJTHEHHST  TIPAKTHUYCCKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OIIEHKa Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJTHEHUS
BHEAYIUTOPHOU
CaMOCTOSITEIbHOM PaboTHL;
YCTHBIH OIPOC;
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PallMOHAJIBHBIM ITOKA3aTCJICM, ACiIasd
MMPUKUIKY 3HAUYCHUS CTCIICHHU,

CpaBHEHHE CTETICHEH.

-IIpeoOpa3oBaHus YUCIOBBIX U
OYKBEHHBIX BBIPaKCHHH,
coJieprKalliie CTeNEeH!, IPUMEHSS
cBoiicTBa. Perienne nokasareiabHbIX

YPaBHECHHI.

-O3HaKOMIIEHHUE C TTPHUMEHEHHEM
KOpHEW U cTeneHel Npy BBIYUCIICHUN
CpeIHUX, IPU ACTICHIH OTPE3Ka B
«30JI0TOM cedueHumn». PereHue
MIPUKIIATHBIX 327124 Ha «CIIOXKHBIS

MIPOIICHTEI.

IIpeoOpa3oBanue
aJiredpanvyecKuX BbIpakeHHI

-Brimonnenus npeobpazoBaHuii
BBIpKEHHH, TPUMEHSS POpMyJIHI,
CBSI3aHHBIE CO CBOWCTBaMHU CTENICHEH
U Jlorapu¢mMoB.
-Omnpenenenne 00IacTH AOMYCTHMBIX
3HAYCHHUH JIOTapUPMUIECKOTO
BbIpaxkeHus. Perenne

norapu()MUYECKUX ypaBHEHHA.

OIICHKA pe3yNbTaTOB
BBITTOJTHEHHST  TIPAKTHUYCCKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHUS

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTaTOB
BBITIOJTHEHHSI KOHTPOJIEHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB
BBIMOJTHCHHUS
BHEAyAUTOPHOU
CaMOCTOSITEILHON PabOTHI;
YCTHBIH OIpOC;

OCHOBBI TPUTOHOMETPUUN

OcHOBHbBIE
IMMOHATHUSA

- M3ydeHnue paguaHHOro METOAA
M3MEPEeHHS yTIIOB BPAIICHUS U UX
CBSI3b C IPaJyCHON MEPOIA.
N3o0paxenne yriioB BpalieHHs Ha
OKPY’KHOCTH, COOTHECEHNE BEIMIIHBI
yTJia ¢ €ro PacloioKEHNUEM.

- @opMyIMpOBKA OINpeeIeHuUs
TPUTOHOMETPUYECCKUX (PYHKIUN 15
YIJIOB TOBOPOTA U JUISI OCTPHIX YIJIOB
MPSIMOYTOJILHOTO TPEYTOJIBHUKA U

OOBSICHATH UX B3aMMOCBS3b.

OIICHKA pe3yNbTaTOB
BBITIOJTHCHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOTHI,
- OLIEHKA Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITIOJIHEHUS
BHEAYIUTOPHOU
CaMOCTOATEIbHOU
YCTHBIN 0IIpoc;

paboThI;;

20




OcHoBubIe -lIpuMeHEHNE OCHOBHBIX OmcHka pesyIbTaTos
TOHIOHOMETDHUECKITE BBINOJIHEHUS IIPaKTUYECKOI
p p TPUTOHOMETPUYECKUX TOKAECTB A paGoThI,
TOXK/AeCTBa . -
BBIYKCIICHHS 3HAYECHU OUCHKa  pE3yJIbTATOB
BBINOJIHEHUS
TPUTOHOMETPUUECKUX (PYHKIUH MO CAMOCTOSITENLHOMN PaGoTEL,
OJIHOM 3 HUX. - OIIEHKa pe3yJIbTaTOB
BBITIOJTHEHUS
BHEAyAUTOPHOU
CaMOCTOSITENbHOM ~ paboThl;
YCTHBIHN OIPOC;
IIpeobpa3oBanus -M3yuenne ocHOBHBIE (POPMYITBI OLCHKA pe3yJIbTaToB
T — BBINOJIHEHUS IPaKTUYECKOM
p TPUTOHOMETPHH: (POPMYIIBI CIOXKCHHS, | paGOTHI,
TPUTOHOMETPHYECKHUX -
P P YIBOEHUSI, IPEOOPA3OBAHMUS CYMMBbI OUCHKa  pE3yJIbTATOB
BBIpa:KeHMit BBINOJIHEHUS
TPUTOHOMETPUUECKUX (PYHKIHH B CaMOCTOSITENBHOH PaboTHL,
IIPOU3BEJECHUE U IPOU3BEICHNUS B - OLCHKA pE3yIbTaTOB
BBINOJIHEHUS
CYMMY 1 NPUMEHSATD NPA BLIMUCIEHUI | preayymopHoii
3HAYEHUS TPUTOHOMETPUYECKOIO CaMOCTOSITENIHON  PaboTBL;
YCTHBIN 01Ipoc;
BBIPAXEHMSI U YTIPOLIEHHUS €TO.
-O3HaKoMIIEHHE CO CBONCTBaMU
CUMMETPUH TOUEK Ha CAUHUYHON
OKPY’KHOCTH U IIPUMEHSATh UX IS
BbIBO/Ia ()OPMYJI IPUBEICHHUS.
Ipocreiimne -Pemenue mo ¢popmynam u o OLCHKA pe3yJIbTaToB
TDOHIOHOMETDHECKHE BBINOJIHEHUS IPaKTUYECKOM
p p TPUTOHOMETPUYECKOMY KPYyTy paGoThI,
aBHeHUs . -
M MPOCTEMNIIINX TPUTOHOMETPHIECKHUX OUCHKa  pE3yJIbTATOB
1 HEPaBEeHCTBA BBINOJIHEHUS TECTOBOI'0
YpaBHEHUH. 3anaHus,
- [IpumeneHne 00IIMX METOIOB - OLICHKa pE3yJIbTaTOB
BBINOJIHEHHUS

peleHus ypaBHeHuU (puBeIeHIE K
JUHEWMHOMY, KBaJJpaTHOMY, METO]{
Pa3JIoKeHU Ha MHOXKUTEINHU, 3aMEHBI

MIEPEMEHHON ) TIPH pEIICHUN

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTaTOB
BBITIOJTHEHHSI KOHTPOJIEHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3YJIbTaTOB

. BBITTOJTHEHUS
TPUTOHOMETPUUECKUX YPABHEHHH. .
BHEAYJUTOPHON
-OTMmeTKa Ha Kpyre peleHus CaMOCTOSITEIBHOW  paboThI;
. YCTHBIH OIPOC;
HPOCTEHIINX TPUTOHOMETPUIECKUX
HEPaBEHCTB.
Apkcunyc, APKKOCUHYC, | -O3HAKOMIICHHE C TTOHSITHEM OLICHKA pesylIbTaTOB
ADKTAHICHC BBINOJIHEHUS IPaKTUYECKOM
p 00paTHBIX TPUTOHOMETPHUYECKUX paboTsl,
qucaa . -
dyHKuHMi, OLIEHKA  PEe3yJIbTaToB
BBINOJIHEHUS TECTOBOI0
-Wzyuenne onpenenenns apkCuHyca, | sanapysg,
apKKOCHHYyCa, apKTaHIe€HCa YHCIa, } OLC€HKa  pE3yIbTaTOB
BBITIOJTHEHUS

(hopmynrpoBKa nx, n300pakeHne Ha

CaMOCTOSATEITHLHOM paboTHI,
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CZ[PIHPI‘-IHOﬁ OKPY>KHOCTHU, IPUMCHCHHNC

NpY pelICHUH ypaBHEHUI.

- OLICHKA pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOIBHOM
MUCHEMEHHON paboTHI,

- OLIEHKa pe3yJbTaTOB
BBITIOJTHEHHS
BHEAyAUTOPHOU
CaMOCTOSATEIBHOM
YCTHBIHN OIPOC;

paboTsr;

®YHKIUU, UX CBOMCTBA U TPA®UKH

DYHKIHH.
IlonsiTHe 0 HENPEPBLIBHOCTH
GyHkuun

-O3HaKOMJICHHE C MTOHATHEM
NepEMEHHOM, TIPUMepaMu
3aBUCUMOCTEN MEKAY MepeMEHHBIMH.
-O3HaKOMJICHHE C MTOHATHEM Tpaduka,

OMpeaACIATh MPUHAAIC)KHOCT TOUKHU

OLICHKA pe3yabTaTOB
BBITIOJIHEHHST  MTPAKTHYCCKOM
padoTsl,

- OLCHKa
BBITIOJTHEHHS
CaMOCTOSITEIbHON PabOTHI,
- OLICHKA PE3YJIbTaTOB

pe3yIabTaTOB

BBITIOJTHECHHS
rpaduky ¢pyaxmum. [To hopmyie BHeAy/IHTOPHOf
MpocTenIend 3aBUCUMOCTH CaMOCTOSITENIbHON  PaboThL;
YCTHBIH OIPOC;
OTIpENIETIATEL BU €€ Tpaduka.
Bripaxats o ¢popmyne ogHy
MIEPEMEHHYIO Yepe3 pyTHe.
-O3HaKOMJIEHHUE C OTIpECIICHUEM
¢yHkunmn, HopMyIHPOBATH €TO.
Haxoxnenue obnactu onpeaeseHus u
oOnacTy 3Ha4eHUH QyHKIHH.
CaoiicTea pynkuum. -O3HaKoMIIEHUE C TpUMEpPaMHU OmcHka pesyJIbTatos
Ipaduueckas BBITIOJIHEHHSI MTPAKTUYECKOM
p (yHKIMOHANBHBIX 3aBUCUMOCTEN B paboTsl,
HHTepIpeTanus. -
PrP PEAITBHBIX MPOLECCAX U3 CMEXKHBIX OUCHKa  pE3yJIbTATOB
IMpumepsl BBITIOJTHEHHUS
DYHKIHOHATHHBIX AUCHMILIAH. CaMOCTOATENBHON paboTHl,

3aBHCHMOCTEH B
peaJbHbIX

npoueccax u siBJCHUAX

- O3HaKOMJICHHE C JOKa3aTeIbHBIMU
paccyKACHUSIMH HEKOTOPBIX CBONCTB
JTUHEWHOI 1 KBaApaTHIHON (yHKITHIA,
MIPOBOJUTH UCCIEIOBAHUE JINHEWHOM,
KyCOYHO-JIMHEHHOM, IPOOHO -
JIMHENHOU

Y KBaIPATUYHOU (QYHKUUH, CTPOUTH
ux rpaduku. CTpOUTH U YUTATh
rpaduku QyHkuuid. MccnenoBanue
¢byHKIHM.

-CocraBnenne Buaa (pyHKINHU 110
JAaHHOMY YCIJIOBHIO, PELICHHUE 3aJauu
Ha SKCTPEMYM.

-BrimonHenne npeobpa3oBaHus

- OLIEHKa pe3yJlbTaTOB
BBITIOJIHEHUSA
BHEAyAUTOPHOU
CaMOCTOATENIbHOU
YCTHBIH OIPOC;

paboThr;

22




rpaduka QyHKIHH.

Oo0paTtHble PyHKIUU

-N3ydenne moHATHS 00paTHOM
(yHKIMY, onpeielieHIe BUIa u
MOCTpOCHHUE rpaduka oopaTHon
(yHKIMHU, HAXOXKICHUE ee 00IacTh

OTIpeICTICHIS M 00J1acTH

OLICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJbTAaTOB
BBITIOJTHCHHS

CaMOCTOSITEIBHOM PaboOTHI,
- OLIGHKa pe3yJIbTaTOB

. . BBITIOJTHCHHS
3HA4YCHHH. HpI/IMeHeHI/Ie CBOHMCTBaA BHeayZ[HTOpHOﬁ
(byHKuHﬁ IIPUA UCCIEAOBAHUN CaMOCTOSTCIBLHOM paGOTBI;
. YCTHBIN 01Ipoc;

YpaBHCHUU U IPU PCUHICHUU 3a/1a4 HaA

3KCTPEMYM.

-O3HaKOMJIEHHE C MOHSATHEM CJI0KHOM

(hyHKIHH.
Crenennble, -Brruncienue 3qavenns Gynkmuyn o | ONCHKA pesyJIbTatos
IoKa3aTeJibHbIE, BBIIIOJTHCHUS HPAKTHYCCKOM
ﬂorap“q)M“quK“e u 3HAYCHUIO apryMCHTA. OHpeILeJ‘IeHI/Ie pa60TBI,
TPUTOHOMETPHUYECCKHUEC HOJIOYKEHMS TOUKHU Ha rpa(l)I/IKe o ee - OIICHKa PE3YyIbTATOB
dyHxumnu. BBITIOJTHEHUS
O6parHble KOOp/IMHATAM 1 HA00OPOT. CaMOCTOATENBHON paboTHl,
TPUTOHOMETPHYECKHe -Hcnonb3oBanue cBoiicta GyHKkuui | - OLCHKA PE3ylIbTaTOB
$yHKIHH . . BBITIOJHCHUS

IJI CpaBHCHHW 3HAYCHNUU CTCIICHEU U BHeayI[HTOpHOﬁ

norapuMoB. CaMOCTOSITETIBHOW ~ paboThI;

-ITocTpoenwne rpadKoB CTETIEHHBIX 1

norapuMUIecKuX (yHKITHHA.

-Pelienne nokazarenbHBIX U
norapu()MUIECKUX YPaBHCHUN U
HEPaBEHCTB IO N3BECTHBIM
aNTOPUTMAaM.

-O3HaKoMIIeHHE C TTIOHATHEM
HETPEePHIBHON MEPUOTUIECKON
(dhyHKIIIHN, HOPMYITHPOBKa CBOICTBA
CHHYCa ¥ KOCHHYCa, IOCTPOCHHE WX
rpauKoB.

-O3HaKOMJICHUE C TIOHATUEM
rapMOHUYECKUX KOJIeOaHUH U
MpUMepaMy FapMOHHYECKUX
KOJICOaHU JUTsl OTICAHUS TPOIIECCOB
B (DM3HKE U APYTUX 00JACTIX 3HAHMS.
-O3HaKoMIIeHHE C TTIOHATHEM
Pa3phIBHOM IMEpHOINUISCKON (HYyHKITUH,

(hopMyIHpOBaTH CBOWCTBA TAaHTEHCA

YCTHBIH OIPOC;
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KOTaHI'CHCA, CTPOUTH UX Fpa(l)I/IKI/I.

-IlpumeHeHHEe CBOWMCTB (DYHKITMMA IS
CpaBHEHUS 3HAYEHU N
TPUTOHOMETPUIECKUX (PYHKIIMA, IS
peIIeHus] TPUTOHOMETPHYECKUX

YpaBHEHUH.

-IToctpoenHne rpaduKoB 0OpaTHBIX
TPUTOHOMETPUIECKHUX (PYHKIHN U
OTIPEAETISATH 10 TpaPuKaM UX
CBOICTBA.

-BremosnHeHre mpeoOpa3oBaHus

rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocnexoBaTeabHOCTH

-O3HaKOMIICHHE C TIOHATHEM
YUCJIOBOM MOCIIE0BATENLHOCTH,
crocobamu ee 3aaHusl,
BBEIYKCIIEHASMH €€ YJIEHOB.

-O3HaKOMIICHUE C OHSATHEM npeacia

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [PAKTUYECKOU
padoTsl,

- OIEHKa  pe3yJbTAaTOB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM paboTHI,
- OIIEHKa pe3yJIbTaTOB

BBITIOJTHEHHS

MOCIIEA0BATENHOCTH. BHEAY TUTOPHOT

-O3HaKOMJIEHUE C BBIUYUCICHUEM CaMOCTOSITENBHOW  paboThI;
YCTHBIN 0IIpoc;

CYMMBI OECKOHEYHOTO YHCIOBOTO

psiaa Ha IpUMepe BBIYUCIIEHUS! CYMMBI

OecKkOoHEYHO yOBIBaroIIeH

TEOMETPHYECKON MTPOTPECCHH.

-Pelienre 3aja4 Ha IpUMEHEHUE

(hopMyITBI CyMMBI 0€CKOHETHO

yOBIBAIOIICH TEOMETPUICCKOM

MIPOrPECCHUM.

I[IpousBoanas u ee -O3HAKOMIICHHE C IOHSTHEM OIICHKA pe3yIbTaToB
NpuMeHeHue BBITIOJTHEHHUA TPAKTHYECKOU

IPpONU3BOIHOMU. pa60TBI,

-Usyuenue u Gpopmynuposanue ce - OHCHKa  pE3yJIbTATOB
BBITIOJTHCHHS TECTOBOTO

MEXaHHUUYECKOTO ¥ TEOMETPUIECKOTO 3anaHus,

CMEICITa, U3YUCHHE allTOPUTMA } OLCHKAa  PC3yNbTaTOB
BBITIOJTHCHHS

BBIYMCIICHHS TTPOU3BOIHON Ha
MpUMepe BHIYHCICHHSI MTHOBEHHON

CKOPOCTH W yTIIOBOTO K03 durmenTa

CaMOCTOSITEIbHON PabOThI,
- OIIEHKa Pe3yJIbTaToB
BBITIOJTHEHHST KOHTPOJIEHOM
MUCbMEHHOH paboThI,

KacaTeJIbHOM. - OLIEHKa PE3YJIbTaTOB
BBITTOJTHEHUS

-CocraBneHue ypaBHEHUS N
BHEAYAUTOPHON
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KacaTeJIbHOH B 00IIEeM BH/IE.
-3HaHWE MpaBuUiIa

I QepeHInpOBaHUs, TAOIHUIIEI
MPOU3BOJHBIX 3JIEMEHTapHBIX
($hyHKUMH, TpUMEHEHUE IS

muddepeHunpoBanus GYHKIUH, AT

COCTaBJICHHSI YPaBHEHUS KacaTeIbHOM.

-3yueHue TeopeMbl O CBA3U CBOMCTB
(OYHKIMH B TIPOW3BOTHOM,
(hopMyIMpoBKa HX.

- C TIOMOIIIbIO MPOU3BOIHON
uccienoBanre GyHKINH, 3aJaHHON
thopmynoii.

-YCTaHOBJICHHE CBS3U CBOMCTB
(hyHKIIUY ¥ TPOU3BOIHOM 110 MX
rpadukam.

-IIpuMeHeHne MPON3BOAHOM s
pelIeHus 3a1a4 Ha HaXOXKJICHUE
HauOOJBIIET0, HANMEHBIIIETO
3HAYEHUS U HA HAXOXKICHHE

JKCTpEMyMa.

CaMOCTOSTEILHON
YCTHBIH OIPOC;

paboTsr;

IlepBooGpa3zHas u
HHTErpaj

-O3HaKoMIIeHHE C TTIOHATHEM
WHTETpaja u mepBooOpasHoil.
-M3yueHue npaBuiia BEIYUCICHUS
nepBooOpa3Hoii U TeopeMbl HptoToHa-
JletibHuna.

-Peiienue 3a1a4 Ha CBS3b
nepBO0OPa3HON U €€ C IPOU3BOTHOM,
Ha BBIYUCIICHUE TIEPBOOOPA3HON IS

JAHHOU (yHKITHH.

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS TECTOBOT'O
3aJaHus,

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHCHHS

CaMOCTOSITEIbLHON PabOThI,
- OLICHKA PEe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3YJIbTaTOB

BBITIOJIHEHUSA
-Pelienue 3a/1a4 Ha IpUMEHEHHE N
BHEayIUTOPHOUN
WHTETpasIa sl BEIYHCICHIS CaMOCTOSITETThHOH ~ paboTHI;
. YCTHBIH OIPOC;
(hr3uuecKnX BEITMYNH | IIIOMIAIEH.
YPABHEHUSA U HEPABEHCTBA
ypaBHeHI/le H CHCTEMbI ~O3HAKOMJIEHHE ¢ POCTEHIIIMH OIICHKA Pe3yIIbTaToB
YpaBHeHUil BBITIOJIHEHUS TMPAKTHYCCKON
HepaBencTBa u cuctempl | CBCACHUAMU O KOPHAX paboTHI,
HEPaBeHCTB € IBYMS AreBpantecknx ypaBHeHHil, ¢ - OIIEHKa  pe3yJbTaToB
nepeMeHHbIMU BBITIOJIHEHUS TECTOBOTO
TOHSATHAMH UCCICI0OBAHMS YPABHEHUH | 3 napug,
1 CUCTEM ypaBHCHUH. - OLCHKa  pE3yJIbTaTOB
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- 3yuenune TeopuM paBHOCHWJIBHOCTH
YpaBHEHUH U €€ IPUMEHEHHE.
[ToBTOpEHME 3anuCcH perIeHns
CTaHJIaPTHBIX YPaBHEHUH, IPUEMBI
npeoOpa3oBaHusl YpaBHEHUH JUIS
CBEJIEHMS K CTaHAAPTHOMY
YpaBHEHHIO.

-PellieHne paiimoHaIbHBIX,
MPpaIOHATBHBIX, TIOKA3aTeIbHBIX U
TPUTOHOMETPUIECKIX YPAaBHEHUN U
CHCTEM.

-Hcnonp30BaHue CBOMCTBA U
rpa¢uKoB QYHKIMHN 11T peIeHUs
ypaBHeHUH. [IoBTOpEHE OCHOBHBIX
MIPUEMOB PEIICHUS CUCTEM.
-Pemienne ypaBHeHMs, IpUMEHSS BCEe
npueMbl (pa3iioKeHHe Ha MHOXKHTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX,
MTOJICTAaHOBKA, TPaUICCKUN METO).

- Pemenue cucteMbl ypaBHEHUH,
MIPUMEHSIST PA3INIHBIE CTIOCOOBI.
O3zHakOMIJIEHHE C OOIIMMHU BOITPOCAMHU
pelIeHns] HepaBEHCTB U
WCTIOJB30BaHMSI CBOMCTB U TPadUKOB
(yHKUMH IPH peLICHUH HEPaBEHCTB.
-Penienne HepaBeHCTBA U CHCTEMBI
HEPaBEHCTB, IPUMEHSIS pa3IuHbIC
CIIOCOOBI.

- [IpumeneHre MaTeMaTHYeCKUX
METOJIOB ISl peIlIeHus
COJZIeprKaTeNbHBIX 337129 U3 Pa3TNIHBIX
obmnactell HAYKH U TPaKTHKH.
WHTepripeTnpoBanne pe3ynbTaToB,

YUYUThIBasA p€ajIbHbIC OI'PpaHUYCHUS.

BBITTOJTHEHHUS
CaMOCTOSITEIbHON PabOTHI,

- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHHSI KOHTPOJIBHON
MMCbMEHHON paboThI,

- OLICHKA PE3YJIbTaTOB
BBITIOJTHEHHUS
BHEAYIUTOPHOU
CaMOCTOSITENIBHOW  paboThI;
YCTHBIH OIPOC;

3JIEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U

CTATUCTHUKH

OcCHOBHbBIC IOHATHS

KOMOMHATOPUKH

-M3yuenne mnpaBuiI KOMOWHATOPHUKH H
MPUMEHEHHUE TIPH PEeIIeHUH

KOMOWHATOPHBIX

OIICHKA pe3yNbTaTOB
BBITIOJTHEHHUS TPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS
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CaMOCTOSITEIBHOM paboTHI,

3ajad.
- OIICHKa pEe3yJbTaTOB
-Pemenue KOM6I/IH3TOPHBIX 3a1a4 BBIIIOJIHECHUS
METOJIOM TIepe6opa | 110 TPABHITY BHCAYAUTOPHOM
CaMOCTOSITeIbHONH  pabOoTHI;
YMHOKCHHUA. YCTHBIN OTIPOC;
-O3HaKOMJICHHE C MOHATHAMH
KOMOWHATOPUKH: Pa3MEIICHUAMH,
COYETaHUSIMU U TIEPECTAHOBKAMH U
(hopMyraMu JUTsl UX BIYUCIICHUSI.
-O0BsicHEeHHEe W MpUMEHEeHne (GopMyI
JUTSL BBIYKCIICHUS pa3MeIleHHH,
MePECTaHOBOK U COYETaHUH TIPU
peIleHHUH 3a/1aY.
-O3nakomuieHne ¢ OuHomom Herotona
U TpeyronbHuKoM [Tackas.
- Perrienue nmpakTHUecKuX 3a1ay ¢
HCTIOJIb30BaHUEM TOHITUH U TIPABUIT
KOMOWHATOPHUKH.
JJIeMEHTBI TeOPUH -U3ydeHne KIacCHYECKOTo OLcHka pe3y/IbTaToB
N BBIMOJIHCHUS  TPAKTHUYCCKOMN
BEPOSITHOCTEN OIIPE/IeTICHHs BEPOSTHOCTH, CBOHCTBA | paGoTI,
BEPOATHOCTH, TEOPEMY O CyMME - ONCHKa  pE3yJbTaToB
BBITTOJTHCHHUS

BEPOATHOCTEM.

-PaccmoTpenue npumepoB

CaMOCTOSITEIBHOM paboTHI,
- OLIGHKa pe3yJIbTaTOB

. BBITTOJTHEHHUS
BBIYHMCIICHHS BEPOSITHOCTEH. Pemenne BHEAYHTOPHOI
3a/1a4 HA BBIYHUCIICHUE BEPOSTHOCTEH CaMOCTOSATENbHOH  PaboTBl;
o YCTHBIN OIPOC;
COOBITHH.
Ipencrabiaenue 1aHHBIX -O3HaKOMJIEHHUE C MPEJICTABIEHHEM OmcHka pesyIbTaToB
(TAGIHIbL, AT PAMMbI BBITIOJTHEHUS TIPAKTHUYECKOM
Ie1, arp ’ YUCIIOBBIX TAHHBIX U UX paboTsL,
rpadgukn -
pacuici) XapaKTePUCTUKAMU. OLICHKa  pC3ylbTaTOB
BBITIOJTHCHHS

-Pemenne IMPAKTHYCCKHUX 3aaa4d Ha

00pabOTKy YHCIIOBBIX JAHHBIX,

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PE3yJIbTATOB

BBIMOJTHCHHUS
BBIYMCIICHHUE MX XapaKTePUCTHUK. BHEAY TUTOPHOT
CaMOCTOSITeIbHOH  pabOTHI;
YCTHBIH OIpOC;
T'EOMETPHUSA
IIpsiMble H NJIOCKOCTH B -OopMyJIMpOBaHUE U MPUBEICHUE OLCHKA pe3yJIbTaToB
BBIMOJIHCHUS TPAKTHUYCCKOM
HpOCTpAHCTBE JIOKa3aTeNIbCTBA MPU3HAKOB paboTsl,
B3aMMHOTO PACIIOIOKEHHS IpAMBIX n | - OHCHKAa  pE3yJIbTaToB
BBITOJTHCHHUS TECTOBOTO
IUIOCKOCTel. Pacrio3HaBanue Ha 3a7aHus
b
gepTeKax M MOJEIIIX - OLCHKa  pE3yJIbTaTOB
BBIMOJTHCHHUS
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Pa3INYHBIX CIIy4aeB B3aMMHOIO
PacIoNIOXKEHUS IPSIMBIX H
IUIOCKOCTEH, apryMEHTHPOBAHNE
CBOUX CYXJICHUM.

-dopmynupoBaHue ONIpeNEneHus,
MIPU3HAKOB U CBOWMCTB MapajlielbHbIX
U NIEPIEHANKYJIPHBIX IJIOCKOCTEH,
JIBYI'PAaHHBIX U JTMHEHHBIX YIJIOB.
-IToctpoeHue yrioB Mex 1y IpsSMbIMH,
HPSMOM U IIIOCKOCTBI0, MEXIY
IUIOCKOCTSIMHU I10 OITUCAHUIO U
pacro3HaBaTh UX HA MOAEIIIX.
-lIpuMeHeHrEe NMPU3HAKOB U CBOMCTB
PacIoNIOXKEHU MPSMBIX U TUIOCKOCTEN
npu perieHnn 3agad. Uzo0paxenue Ha
PUCYHKaxX ¥ KOHCTPYHpPOBaHHE Ha
MOJIEJISIX NEPIEHANKYISPOB U
HAKJIOHHBIX K

IUIOCKOCTH, TIPSIMbIE, NTapajljieIbHbIe
IUIOCKOCTH, YTJIbI MEKAY NPSIMO 1
IUIOCKOCTBIO U 0OOCHOBBIBATh
IIOCTPOEHUE.

-Pemenue 3ana4 Ha BeIUNCIICHHE
reoMeTpHUYecKuX BeauuuH. Onucanue
PaccTOSHUE OT TOYKH JI0 IUIOCKOCTH,
OT MpPSIMOH /10 TIOCKOCTH, MEXAY
TUIOCKOCTSIMH, MEXTY
CKpEIIHBAIOIIUMHU

MPSIMBIMH, MEXTy TIPOU3BOIBHBIMU
(urypamu B IpOCTPaHCTBE.
-dopmynupoBaHUE U JOKA3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeMsl cyIIecTBOBaHMs, CBOWCTBA).
-N300pakenne Ha YepTeKax U
MOJIEIISIX PACCTOSHUS U 0OOCHOBaHUE
CBOUX cyxaeHuil. Onpenenenue u
BBIUMCIIEHUE PAcCCTOSHUS B
npoctpanctse. [Ipumenenue hopmyn

1 TCOPEM IUIAaHUMCTPUU JJId PCIICHUS

CaMOCTOSITEIBHOM paboTHI,

- OLIEHKA Pe3yJIbTaTOB
BBITIOJTHEHNS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OLIGHKa pe3yJIbTaTOB
BBINOJIHEHUS
BHEAYIUTOPHOU
CaMOCTOSITENbHOM  paboThl;
YCTHBIN 01Ipoc;
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3azad.
-O3HaKoMJIEHHE C TOHATHEM
NapajuIeIbHOr0 IPOEKTUPOBAHUS U
ero cpoiictBamMu. dopMynupoBaHue
TEOpPEMBI O MJIOUIAIN OPTOrOHAIBHOMN

MIPOEKIIMH MHOTOYTOJFHHUKA.
-IIpuMeHeHune Teopun A
000CHOBAHUS TOCTPOCHUH U
BBIUMCIICHUH. APryMEHTHPOBaHNE
CBOMX CYXJCHHUU O B3aMMHOM

pacmoiI0KeHHH TPOCTPAHCTBEHHBIX

tduryp.

MHoOrorpaHHMUKH

-Onucanue U XapakTepUCTUKA
pa3IUYHBIX BUJOB MHOTOTPAHHUKOB,
MEPEUHCICHUE UX FJIEMEHTOB U
CBOMCTB.

-M300pakeHne MHOTOTPaHHUKOB U
BBIIIOJIHEHUE ITOCTPOEHUS Ha
M300paKeHUAX U HA MOZAEIISIX
MHOT'OI'PaHHHKOB.

-BbrunciieHrue TUHENHBIX 3JIEMEHTOB U
YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYPAIHUSIX, APTyMEHTUPOBaHUE
CBOHUX CYKICHUH.

- M3o0paxxeHue ceueHus1, pa3BepTKU
MHOTOI'PaHHUKOB, BHIYUCIICHHE
TUIOIIAU TOBEPXHOCTEH.
-IlocTpoenue npocTeliux ceueHui
Ky0a, IPU3MBI, TUPAMHIBL.
IIpumenenre ¢GhakTOB U CBEICHUN U3
IUIAaHUMETPHH.

-O3HaKOMJIEHHE C BUIAMH CUMMETPHUI
B IIPOCTPAHCTBE, (POPMyIHpPOBaHLE
OnpesieIeHUsI 1 CBOMCTRA.
XapakTepucTuka CHMMETPUU Tell
BpalIeHUs] 1 MHOTOTPaHHUKOB.
-IIpuMeHeHne cBOMCTBA CUMMETPUU
P PELICHUY 3a7a4.

-Hcnonp3oBanune mpruoOpeTeHHBIX

OIICHKA pe3yNbTaTOB
BBITTOJTHEHHST  TTPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OIIEHKa Pe3yJIbTaToB
BBITIOJIHEHUS KOHTPOJIHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJIHEHUS
BHEAYIUTOPHOU
CaMOCTOATEIbHOU
YCTHBIH OIPOC;

paboThr;
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3HaHUH AJIs UCCIIEIOBAaHUS U
MOJCIUPOBAHUS HECIOKHBIX 3a71a4.
-M300pakeHne OCHOBHBIX
MHOTOTPAHHUKOB U BBITTOJITHCHHE

PUCYHKaA I10 YCJIIOBHUAM 3aav.

Tesia M MOBEPXHOCTH
BpaleHHS

-O3HaKOMIIEHHE C BUIAMH Tell
BpaleHus, opMyIHpOBaHNE UX
ONpeeICHUsI U CBOMCTRBA.
-QopMyJIMPOBAHKUE TEOPEMBI O
CEYEHHNH II1apa MIOCKOCTHIO U O
TUTIOCKOCTH, KacaTelbHOM K cepe.
-XapakTepucTuka W H300paKeHUE Te
BpaIleHUs], UX PA3BEPTKU, CCUCHUS.

-Pemenne 3ala4 Ha IOCTPOCHUC

OIICHKA pe3yIbTaTOB
BBITIOJTHCHHUS TPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS TECTOBOTO
3aJlaHus,

- OIEHKA  pe3ylbTaToB
BBITTOJTHEHHUS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA PEe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaTOB

“ BBIITOJTHCHUA

CCYCHUH, Ha BEIYUCIICHUE JUIVH, N
BHEAYyIUTOPHOU

PacCTOSIHUH, YTIIOB, TUIOIIAICH. CaMOCTOSITEIHHOH ~ paboTHI;
YCTHBIH OIpOC;

[IpoBenenue moKa3aTeIbHBIX

paccyXIeHui PH perIeHn: 3a/1a4.

-IIpuMeHeHne CBOMCTB CUMMETPHUH

MIPH pPEIIeHUH 3a/1a4 Ha Tela

BpalleHus, Ha KOMOWHAITUIO TETl.

-M300paskeHne OCHOBHBIX KPYTJIBIX

TEJ U BHIIIOJIHEHNE PUCYHKA TT0

YCIIOBUIO 33/1a4H.

H3mepenns B -O3HaKOMIICHUE C TIOHATUSIMU OLICHKA pesylIbTaTOB
reoMeTpuu BBITIOJTHEHHUA TPAaKTHYECKON

TUTIOMIAIU ¥ 00beMa, aKCHOMaMH U paboTsl,

CBOMCTBAMIL - OIICHKa  Pe3yJIbTaToOB
BBITIOJTHCHHS TECTOBOTO

-PelieHue 3a1a4 Ha BEIYMCIICHUE 3anaHus,

TJIOMACH TUIOCKUX (GUTYD, IPUMEHSS | ~ OLCHKAa  PC3yNbTaTOB
BBITIOJTHCHHS

COOTBETCTBYIOIMHE HOPMYITBI U (DAKTHI
U3 TUIAaHUMETPHUH.

-M3y4enue TeopeMbl O BEIYUCICHUN
00BEMOB MTPOCTPAHCTBEHHBIX TET,
pelleHne 3a/1a4 Ha pUMEHEHUE

(hopMyJT BEIUMCIICHUSI 00BEMOB.

-M3yuenne Gpopmyn A BEIYUCICHUS
IJI0IIIa/Ie MOBEPXHOCTEM
MHOTOTPaHHUKOB U T€Jl BPAIICHHUS.

O3HaKOMIIEHHE C METOIOM

CaMOCTOSITEIbHON PabOThI,
- OIIEHKA Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB
BBITTOJTHEHHUS
BHEAYIUTOPHOU
CaMOCTOSITEJILHON
YCTHBIN 0IIpOC;

paboThr;
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BBIYKCIICHUS ILJIOIAU TTOBEPXHOCTH
cepsl.

-Pemenue 3a1a4 Ha BBIYNCIIEHUE
TJI0IIa/Ie HOBEPXHOCTU

MMPOCTPAaHCTBCHHBIX TCJI.

Koopannarts! u
BEKTOPBI

-O3HaKoMIIEHHE C TTIOHATHEM BEKTOpa.
-3yueHue nexkapToBON CUCTEMBI
KOOpPJHHAT B IIPOCTPAHCTBE,
MIOCTPOEHUE MO 3aJaHHBIM
KOOPJIWHATaM TOYKH U IJIOCKOCTH,
HaXOXKIEHUE KOOPAUHATHI TOYEK.
-Haxoxaenue ypaBHeHUs
OKPY>KHOCTH, Cepbl, MIOCKOCTH.
Briuucienue paccTOsTHUS MEXITY
TOYKAMHU.

-U3ydenne cBOWCTB BEKTOPHBIX
BEIIUYMH, NIPABUJIA PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IPABUIIA

HaxO0JICHUs KOOPJIMHAT BEKTOpa B
MPOCTPAHCTBE, NMpaBUIIa IEUCTBUH C
BEKTOpPaMHU, 3aJaHHBIMU
KOOpJIMHATaMU.

-IIpumeHeHue TEOPUH MPU PEIICHUN
3a/1a4 Ha JEWCTBUS C BEKTOPaMH.
N3yuenune

CKaJIIPHOT0 MPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHHUS MPSMO U
TUIOCKOCTH.

IIpuMeHeHre Teopuu MpHU pelIeHUN
3a/1a4 Ha JACUCTBUS C BEKTOPAMH, Ha
KOOpPJIMHATHBIN METOA, Ha
MIPUMEHEHUE BEKTOPOB JIsI
BBIYKCIICHUS BEJIMYUH YIJIOB U
paccTostHUiA.

-O3HaKOMIIGHUE C I0Ka3aTeIbCTBAMU
TEOpPEM CTEPEOMETPHUHU O B3aMMHOM
PAaCIIONOKEHUU NPAMBIX U IIOCKOCTEH

C UCIIOJIb30BAHUCM BCKTOPOB.

OIICHKA pe3yIbTaTOB
BBITIOJTHCHUS TPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHUS TECTOBOTO
3a/laHus,

- OlEHKa  pe3ylbTaToB
BBITTOJTHEHHUS

CaMOCTOSITEIbHOM paboTHI,

- OLIEHKA Pe3yJIbTaTOB
BBITIOJTHEHNU KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OLICHKa pe3yJIbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHOU
CaMOCTOSITENbHOM ~ paboThl;
YCTHBIN 0IIpOC;
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