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1. IACHHOPT PABOYEN ITPOIr'PAMMBI YUEBHOM JUCIIUILIVHBI
MATEMATHKA

1.1. Ob6aacTh NpUMEHEHHs POTrPaMMBbI

Pabouas mporpamma yueOHOM TUCIMIUIMHBI «MaTeMaTuKay SBIsSeTCs YaCTbiI0 OCHOBHOU
obpazoBarenbHol Tporpammsel 23.02.06 TexHuYeckas 3KCITyaTalys MOIBHKHOTO COCTaBa
JKEJIE3HBIX J10pOT,

pa3paboTaHHOW ¢ YYETOM  MpOrpaMMmbl 00IIE0Opa30BATENHHOM YUCOHOW TUCHIUTIIAHBI
MaTeMaTHKa: anredpa v Hayalla MaTeMaTHIeCKOro aHaun3a, TeOMEeTpHs ISl TpodheccHoHaTbHBIX
oOpasoBarenbHBIX opranu3anuii, Mocksa 2015.

1.2. MecTo JMCHMIVIMHBI B  CTPYKType OCHOBHOH npogecCHOHAIbHOM
o0pa3oBaTe/ibHOI NmporpamMmbl: YueOHas guciuiuimHa «MartemaTuka» SBISEeTCS YYECOHBIM
MpEeaIMETOM 00s13aTeIpHON MPEIMETHOU

obnactu «MaremaTtuka u nuapopmarukay OI'OC cpegnero obmero oopa3oBaHusI.

1.3. Hemu u 3agauMm JMCHUILVIMHBI - TPeOOBaHMS K Pe3yJibTaTaM OCBOCHUA
aucuumuebl: Cozpepkanue mporpaMMmbl «MaremaTrka) HampaBieHO Ha JOCTH)KEHUE
CIEAYIOUIUX LeJei:
-o0ecreueHus c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0 COLIMAJIbHBIX,
KYJBTYPHBIX U UCTOPUYECKUX (PAKTOPAX CTAHOBJICHUS MAaTEMaTHKHU;
-o0ecrieueHust c(hOpMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO
U MaTEMAaTHYCCKOI'O MBIIIIJICHHU A,
-obecnieueHus c(OpMHUPOBAHHOCTH YMEHUU IIPUMEHATD MOJIyYEHHBIE
3HAaHUA PU PCIICHUHN PA3JIMYHBIX 3a/1a4;
-obecrieueHus c(hOpMHUPOBAHHOCTH IpeCTaBICHUM 0 MaTeMaTHKe Kak
JacTu o0111e4eI0BeYeCKOi KYJIBTYPEL, YHHUBEPCAILHOM SI3BIKE HayKH,
TMO3BOJIAIOIIEM OIMCBHIBATHL U U3Yy4YaTh PCAJIbHBIC NPOUCCCHI U ABJICHUA. OcBoenue COACPpIKaHUA
yueOHOM aucuuIUIMHBl «Maremaruka: anreOpa W Hayala MaTeMaTHYeCKOro aHallu3a;
TEOMETPHUSI»
obOecreunBaeT JOCTUKEHUE CTYICHTAMU CIICTYIOIINX Pe3yabmamos:
JIMYHOCTHBIX.
-c(hopMHpOBAaHHOCTH IpeJICTaBICHUM 0 MaTeMaTHKe KaK
YHHUBEPCAJIbHOM  SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUS SBIEHUH U  MPOLIECCOB,

00 naeax U METOaX MAaTEMATHKH;

-[IOHUMaHue 3HAYUMOCTHU MaTeMaTHKU TUTSE HAyYHO-TEXHUYECKOTO
nporpecca,  COPMHUPOBAHHOCTH  OTHOLIEHUS K  MareMaTHKe Kak K  4acTu
oO11eyenoBeuecKoi KYJIBTYpPbI yepes 3HAKOMCTBO C UCTOpHEei pa3BUTHUS

MaTEeMaTHKHU, YBOJIIOIEH MaTeMaTHISCKHUX UJICH;
paSBI/ITI/Ie JIOTUYECCKOI'O MBINIJIICHHUA, HpOCTpaHCTB CHHOI'O

BOOOpakeHus, AITOPUTMHUYECKOMN KYJbTYpBHI, KPUTHUYHOCTHU MBIIUICHUS Ha



ypoOBHE, HeoOXoauMmMoM st  Oyaymed — mpoecCHOHANbHOW — JCSTENbHOCTH, IS
MIPOJIOJDKEHMS 00pa30BaHUs U CaMOOOpa30BaHUS;

OBJIaJICHHE MaTeMaTH4YeCKUMHU 3HAHUSAMHU u YMEHUSIMH,
HEOOXOIUMBIMU B MOBCETHEBHOM KHU3HHU, TUISE OCBOEHUS CMEKHBIX
€CTECTBEHHOHAYYHBIX  JUCHUIUIMH W  JUCHUIUIMH  NpOodecCHOHAIbHOTO  LMKIA, Ui
MOJTYYCHUS oOpazoBaHHs B 00J1acTsX, HE TpeOyrOmuX yrayOJIeHHON
MaTeMaTU4eCKOI MOArOTOBKHY;

TOTOBHOCTD u CIIOCOOHOCTH K o0pa3oBaHMIo, B TOM yucie
caMo00pa3oBaHWIO, Ha TMPOTSDKEHMHM  BCEM  JKU3HU;  CO3HATENbHOE  OTHOUIEHHE K
HENpPEpPhIBHOMY  00pa30BaHHI0O  Kak  yCJIOBHIO  yCIEHMIHOW  Npo(decCHOHANbHOM U
00LIECTBEHHOM AESITETbHOCTH;

TOTOBHOCTD " CIIOCOOHOCTh K CaMOCTOATENIbHOM, TBOPYECKOI u
OTBETCTBEHHOH J1€ATEIbHOCTH;

TOTOBHOCTb K KOJUIEKTUBHOMN pabore, COTPYJIHUYECTBY co
CBEPCTHUKaMH B 00pa3oBaTeNbHOH, 00I1IeCTBEHHO II0JIE3HOH, y4eOHO-
HCCJIEIOBATEILCKOM, MPOSKTHOW U IPYTUX BHIAX JIEATEIBHOCTH;

OTHOIIICHHE K npodeccroHanbHOM NS TebHOCTH KaK BO3MOYXHOCTH
y4dacTus B pelieHnn JINYHBIX, OOIIECTBCHHBIX, rOCyIapCTBEHHBIX,

0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

METanpeaAMETHbIX
YMCHUC CaMOCTOATECIBHO OIPCACIIATh Oen JCATCIBHOCTH n
COCTaBJIATH IIJIaHbI JCATCIIBHOCTH, CaMOCTOATCIIbHO OCYIICCTBIIATD,
KOHTPOJHUPOBATH n KOPPEKTUPOBATH JCATCIIbHOCTD, HCIIOJIb30BAaTh BCEC

BO3MOXKHBIC ~ PECypChl Ui JOCTIDKCHHMS  TIOCTABICHHBIX [elNed W peaau3anuu
IUTAHOB JISTEIBHOCTH; BEIONPATH YCIICIIHBIC CTPATETHH B PA3IMYHBIX CUTYAIHAX;

yMeHue IPOJYKTUBHO o0marecs " B3aMMO/ICHICTBOBATh B nporecce
COBMECTHOM NesITebHOCTH, YUUTHIBATh MO3ULIUU JIpyTux YYaCTHUKOB
NesITebHOCTH, Y3PPEKTHUBHO pa3periaTb KOH(QIUKTEI,

BJIaJICHHE HaBBIKAMHU MO03HABATENbHOM, y4eOHO-UCCIIeI0BATENBCKOM
U TPOCKTHON  JEATENbHOCTH, HaBbIKAMHM  pa3peuieHus MpoOJieM;  CIIOCOOHOCTh H
TOTOBHOCTh K  CaMOCTOSITEIbHOMY  IIOMCKY  METOJOB  pEIICHUS  MPAKTUYECKUX
3a1a4, IPUMEHEHHIO PA3IMYHBIX METO0B O3HAHHUS;

TOTOBHOCTb " CIIOCOOHOCTH K CaMOCTOSATENEHOM UH(OPMAIMOHHO-
IIO3HABATEIbHOW  JICATENBHOCTH, BKJIIOYash YMEHHE OpPUEHTUPOBATHCS B  PA3IMYHBIX
MCTOYHHKAX uH(pOpManuy, KPUTHYECKH OLICHUBATh " MHTEPIIPETHPOBATH
UH()OPMAIIHIO, TTOJTyYaeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB,

-BJIaJICHAE  S3BIKOBBIMH  CPEACTBAMH -  yYMEHHE  SICHO, JIOTHYHO W  TOYHO

n3JjIaratb CBOIO TOUKY 3PCHUS, UCIIOJIb30BATh AICKBATHLIC SI3BIKOBBIC CPCIACTBA,



BJIaJICHHE HaBBIKAMU MO3HABATEIbHOMN peduiexcun KaK OCO3HAHMSA
COBEpIIAEMBbIX  JEHCTBUM M  MBICIUTENbHBIX  IPOLIECCOB, HUX  PE3YyJbTaTOB U
OCHOBAHMH, TpaHMIl CBOEr0 3HAHUS W HE3HAHMs, HOBBIX IIO3HABATENIBHBIX 3aJad U
CPEACTB UX JOCTHKEHHUS,
LEJICyCTPEMIIEHHOCTh B IIOUCKaX u HPUHATHH peLeHMH,
CO00pa3UTEIBHOCTD u UHTYHLIMS, Pa3BUTOCTb IPOCTPaHCTBEHHBIX
IPEeCTaBICHNUI; CIOCOOHOCTh BOCIPUHUMATh KPAacoTy M TapMOHHUIO MUDA;

NpeIMeTHBIX:
c(OpMHPOBAHHOCTD IpeJCTaBICHUN 0 MaTeMaTuKe KaK 4acTu
MHUpPOBOH KyJABTYPHI M O MeCT€ MaTeMaTMKH B COBPEMEHHOW IMBHIM3AIMH, O
croco0ax ONMUCaHMsI Ha MATEMaTHYECKOM SI3bIKE SIBIICHUH peabHOr0 MHUpA;
c(OpMHPOBAHHOCTD npeCTaBICHUN 0 MaTeMaTUKEYEeCKUX HOHATHUSAX
Kak O  BaXHEMIIMX  MaTeMaTHYeCKUX  MOJENAX,  IO3BOJIAIONIMX  OMMCHIBATH U
U3y4yaThb pa3Hble IPOLIECCHI u SBIICHMUSI, IIOHUMaHHe BO3MOKHOCTH
aKCMOMAaTHUYECKOT0 MOCTPOSHHSI MAaTEMAaTUUECKUX TEOPHii;
BJIaJICHUE METOAAMHU JI0Ka3aTeIbCTB u QJITOPUTMOB peLeHus,
YMEHHE  MX  NPUMEHATh, MPOBOAMTH  JOKA3aTENIbHbIE  PAaCCyXAEHUS B XOJe
peleHus 3a1a4;
BJIJICHUE CTaHJAPTHBIMHU npuémamu pereHus palnMoHaIbHBIX u
UppalMOHATIBHBIX, MOKa3aTeIbHbIX, CTETICHHBIX, TPUTOHOMETPHUUYECKHIX
YpaBHEHM M  HEPABEHCTB, MX CHUCTEM; HCIOJb30BAHWE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMM, B TOM 4MCJI€ JUIs I[IOMCKa IIyTH PEHICHHs W WUIIOCTPAllUUd  PELIeHUs
YPaBHEHUN U HEPABEHCTB;
c(OpMHPOBAHHOCTD npeCTaBICHUN 00 OCHOBHBIX MOHATHUSAX
MaTeMaTHYECKOro aHajh3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh MOBEICHHE
GyHKLHH, UCIOJIb30BaHUE HOJy4EHHBIX 3HaHUH s OINUCaHUS u
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEH;
BJIAJICHUE OCHOBHBIMHU HNOHATUAMU 0 IUIOCKUX u IPOCTPaHCTBEHHBIX
reOMEeTpUYecKuX  (uUrypax, HX OCHOBHBIX CBOMCTBaX; CGOPMHPOBAHHOCTb  YMEHMS
pacro3HaBaTb Ha  4epTeXax, MOJENAX W B  pPEaJbHOM MHUPE TI€OMETPHYECKUE
¢Gurypel; NpUMEHEHHWE HM3YYCHHBIX CBOMCTB reoMeTpuieckux ¢uryp u  Qopmyn
JUISL PELICHUs] TEOMETPHUECKUX 3aJay M 3a/]1a4 C MPAKTHUYECKUM COJIepPIKaHUEM;
c(OpMHPOBAHHOCTD IpeJCTaBICHUN 0 nporieccax U SIBJICHUSAX,
UMCIOIIMX  BEPOATHOCTHBIA  XapakTep, O  CTaTUCTHYECKUX  3aKOHOMEPHOCTSX B
pealbHOM  MHpe, 00 OCHOBHBIX TMOHSTHAX JJIEMEHTAPHOH TEOPHM  BEpPOSITHOCTEH;
YMEHUH  HAXOIUTh M  OICHMBATh  BEPOSTHOCTH  HACTYIUIGHHUS  COOBITHH B
IOPOCTEHIIMX  MPAKTHMYECKMX CHUTyallUsiX UM OCHOBHBIE  XapaKTEPUCTUKU  CIy4alHbIX

BEJIMYUH;



BJIaaACHHUC HaBbIKaMH HUCIIOJIBb30BaHUA T'OTOBBIX

IpOrpaMM IpHU pelleHnu 3ajad.

KOMITBIOTCPHBIX

1.4. PexoMeHayemMoe KOJIUYECTBO YACOB HA OCBOEHHE MPOrpaMMbl IUCIUIIIMHBI:

MaKcUMalibHas yueOHas Harpy3ka 351 yacos, B TOM yuciie
oOsi3aTepbHas ayIUTOpHAs yueOHas Harpy3ka odydaromierocs 234 vaca,
caMmocTosiTenbHas paboTa oOyuatomierocss 117 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHHUILINHBI

2.1. O6beM y4eOHOM IMCHMIIMHBI M BUABI Y4e0HOiIl padoThI

Bup yueOHoit padoTbl

Oobvem uacos

MakcumajbHas yyeOHasi HAarpy3kKa (Bcero) 351
O0s3aTe1bHAsI ayINTOPHAsS YueOHAasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
IPAKTHYECKHUE 3aHSATHS 70
KOHTPOJIbHBIE pabOTHI 17
CamocTosiTesibHAs1 paGoTa o0yuarouierocs (Bcero) 117
B TOM YHCJIC:
pemieHne  3a/a4,  yNPaKHEHWH, HCCleoBaHWE  (YHKIUH, 86
OCTPOEHHE IrpaguKOB
[IpuroToBieHune AOKII0B 3
BBITIOJTHCHHE MTPE3CHTAIHIH 12
BBIMIOJTHEHUE pedepaTon 16

Ipomesicymounas ammecmayus 8 popme 3K3amena







2.2. TemaTuyeckuii nJjiaH u cogep:kanue yueonoii rucuumiuasi MATEMATHKA

HaunmenoBanne Coaepxanne y4eOHOro MaTepuaJia, KOHTPOJIbHbIE H NPaKTHYeCKHe padoThl, CAMOCTOATEIbHAS padoTa O0bem YpoBeHb
pa3/iesoB U TeM 00y4Jarouuxcs. qagos OCBOIHI/IH
Tema 1. Coaepxanne y4eOHOro MaTepHuaJia: 3
BBenenue
1-2 Maremaruka B HayKe, TEXHUKE, JKOHOMUKE, THPOPMAITMOHHBIX TEXHOIOTHUAX U MPAKTHICCKON 2
JgesTenbHocTH. 1lenu u 3a1aun u3ydeHuss MaTeMaTUKU pu ocBoeHuu npodeccuii CITO.
CamocTosiTe/ibHAs padoTa 00y4aroUUXcs: 1
BrinosHeHMe pe3eHTanuu no Teme: «Mcropus pa3BUTHS MAaTEMATHKI 1
Tema 2. Coaep:xanue ydyeOHOro MaTepHaJia: 14
Pa3Butne
TOHSITHS 0 YHCJIE. 2-5 Lenble u panoHaNbHbIC yKcia. [leiicTBurenbHble yncia. [[pubnmkeHHbie BeranucieHrs. KoMiiekcHbIe Ynca. 3 2
6-7 | denumocth uncen. IIpocTeie U coctaBHbIe YKcia. [Ipu3Haku neaumocT. Hanbonpiuii o0 nenuresb, 2 2
HaMMEHBIIIee 00IIee KPATHOE.
8-9 | IIpubnmxennsie Berancienusa. Oxpyrienue yncen. CTaHIapTHBIN BU YHCIIA. 2 2
10 IIpakTHyeckoe 3aHsITHE. 1 2
HccaemoBarenbckas padota «HenpepbIBHBIE IpOOHY.
11-12 KonTpoabsHas padora 2 2
CamocTosiTeibHAs padoTa 00yUalOUIUXCS: 4
Iloaroroska noknana: «Pa3BUTHE MOHATUE O YUCIIE) 1
Bremonnenue pedepara: «lIpuMeHeHNE CI0XKHBIX MTPOIIEHTOB B 9KOHOMHUYECKHUX pacdeTaxy. %
Brinonsenue ynpaxxHeHUH 10 TeMe: «JleTMMOoCTh yncemn
Tema 3. Copaepxanne y4eOHOr0 MaTepHaJia 40
Kopuwu, crenenn u | 13 Kopenb n-oii crenenu u ero cBoiictBa. KopHu HaTypanbHOM CTEIIEHU M3 YHCIA U UX CBOHCTBA. ApH(METHICCKUI 1 2
Jorapupmel. KopeHb. Permenne ypapHeHH. HaxoxmeHrne 3HaY€HN YMCIIOBBIX BEIpakeHn. CpaBHEHUE YHCEIl, BHECEHNE
MHOJKUTEJIS O] 3HAK KOPHS, BRIHECEHNE MHOKUTEISI U3 T10]T 3HAKa KOPHS.
14. | CreneHb ¢ pallmoHaIbHBIM MMOKa3aTeaeM. CTeneHb ¢ IeNbIM mokasareneM. CTeneHb ¢ PaluoHaTbHBIM 1 2
nokazateneM. CBoiicTBa. [loHsiTHE CTeNeHU ¢ NEHCTBUTENBHBIM MOKa3aTeneM. CBOMCTBA CTEIICHU C
JIeHCTBUTEIHHBIM TIOKA3aTEIIEeM.
15. | Ilonsitue norapupma. Onpenenenue jorapudma. Coiictsa orapudma. Hzsmenenre ocHoBaHus Jorapudma. 1 2
Jecsatuunble U HaTypasibHbIe ToraprudMbl. HaxoxkieHre 3HAUCHUS BRIPAIKEHUIA.
16. | IIpeoOpa3oBaHHE CTENICHHBIX, TOKA3aTENbHBIX U JIOTAPU(PMHUUCCKUX BBIPAKECHUH. 1 2
17- | IlokasarenbHblC YpaBHEHHS U HEPABECHCTBA 2 2
18.
%8- Jlorapudmuyeckne ypaBHEHHS. 2 2




IIpakTHyeckne 3aHATHUSN: 18
21. ApudmeTrueckue ISHCTBUS HAJl YUCIAMH, HAXOXKICHHE TPUOIDKECHHBIX 3HAYCHUH BEITHYUH U
TIOTPENTHOCTEH BBIYHCIICHUH (aOCOMIOTHOM M OTHOCHUTEHHOM), CPAaBHCHHE YHUCIIOBBIX BRIPAKCHHI.
22. CpaBHEHHE YHCEN. 1
23. BHeceHre MHOKUTEIS TOJ] 3HAK KOPHSI, BEIHECEHHE MHOKHTEIIS M3 110]T 3HAKA KOPHSI. 1
24. PemeHue ypaBHEHHIA.
25. Jloka3aTenbCTBO TOXK/SCTB U YIPOUICHHUE BEIpaXeHU BeIducienne 1orapug)MoB ¢ TOMOIIBI0 OCHOBHOTO CBOMCTBA 1
jorapudma. 1
26. Brruncienue jorapu()MUIeCKUX BbIPAXKCHUI C UCIIOJb30BAHUEM CBOMCTB Jlorapu(MoB. 1
27. JlorapumupoBaHre BIpaXXCHUH 110 JaHHOMY OCHOBaHMIO. MI3MeHeHre OCHOBaHUs Jorapudma. 1
28. Jloka3aTenbCTBO TOKICCTB. 1
29. HaxoaeHne BoIpaKeHUS 110 €ro Jiorapudmy. 1
30. Perienne mpocTeHIInX NOKa3aTeIbHBIX YPaBHEHUH. 1
31. Pemienue npocTeimux gorapupMUIecKiX ypaBHEHUH. 1
32. Pelienye NpUKIaIHBIX 3a1a4. 1
33. HaxoxaeHue 3Ha4eHUH JIorapuQma 1o nmpou3BOILHOMY OCHOBaHHUIO. 1
34. Tlepexoa OT OHOTO OCHOBAHUS K APYrOMY. 1
35. BriunciieHue u cpaBHEHUE JIOTapr(MOB. 1
36. JlorapuMupoBaHre ¥ HOTEHIMPOBAHNE BBIPAKECHUH. 1
37. BrinosiHeHHE TECTOBOIO 3aaHus 1Mo TeMe «Jlorapugmbn». 1
38. BrimmosiHeHHE TECTOBOI'O 3a/aHus 110 TeMe «PelieHue ypaBHeHUN. %
39. KonrpoJibHast pa6ora 1o teMe «CTerneH: U KOPHU. 1
40. KonTpoabHasi padorta o teMe «PerieHne noka3aTenbHbIX U J0rapu(MUISCKUX YPaBHCHUN, HEPABESHCTBY. 1
CamocTtosiTelbHast pa00Ta 00yIAIOIIMXCSH 12
BrimonmHeHne mpeseHTanuu mno teMe: «CTerneHb ¢ paliOHAIBHBIM TOKa3aTeIeM. 1
Pemienue ynpaxuenuit no reMe «CTENEHU U KOPHU» 4
Pemienne ympaxkHeHui o reMe  «Jlorapudmen 4
BrimonHenue mpe3eHTanuu mno teme: «B crpane gorapudmosy. 1
BrimonmHeHue pedepara mo teme: «PerieHne noka3aTelbHBIX YPABHEHUN. 1
BrinonneHue pedepata mo teme: «PerieHne gorapupMHUUESCKUX YPAaBHEHUN 1
Tema 4. Coaep:xanue ydueOHOT0 MaTepHaJia. 31
IpsivMble 1 41- | Axcuomsl cTepeoMeTpur. B3anMHoe pacrosioskeHue IByX NPSIMBIX B TPOCcTpaHcTBe. CleACTBHS U3 aKCUOM 2
H“ggg“gf{?;se 42 | crepeomerpun. Pa30ueHre mpoCcTpaHCTBA MIIOCKOCTHIO Ha JBa MOJYIPOCTPAHCTBA.
poctp : 43, | ITapamieapbHOCTh NPSMBIX M IIOCKOCTEH. [Ipu3HaK mapauieIbHOCTH NPsAMbIX. [lapaiieabHOCTh IpsSAMOM U 6
44, | mnockoctu. [TapamnenbHOCTE IOCKOCTEH. M300paskeHre MPOCTPaHCTBEHHBIX (PUTYp HA TUIOCKOCTH.
45,
46,
47,
48.
49, | MepnenauKyIIpHOCTH NPAMBIX H IUTOCKOCTEH. IlepreHanKyIIpHOCTb IPAMOil M IocKocTh. [TepeHnKyIsp 1 8
gg HAKJIOHHAS. YTOJ MEXAY IPSMOH U TUIOCKOCTHIO. JIBYrpaHHBIN yroll MeXKAY TIOCKOCTAMU. [leprieHnuKynsspHOCTh
52, | ABYX mockocrei. I'eomeTprueckue mpeoGpa3oBaHus IPOCTPAHCTBA: MAPAIENbHBIN EPEHOC, CHMMETPHSI




93, | OTHOCHTEIBHO IIOCKOCTH.
o4, ITapannensHoe nmpoexkTupoBanue. Ilnomn@aas opToroHaIbHOM MPOEKITUH.

55,
56.
IIpakTHYecKkue 3aHATHSI: 2
57. IlpakTdeckas paboTa Ha MOCTPOSHUE CEUCHHM B Ky0e, apauieNIeTuIe/Ic ¥ TPEyTroIbHON THpaMHIe. 1
58. Pemenue 3anad o teme «llapamienbHOCTh MPSAMBIX M IIOCKOCTEH». 1
59. Pemienue 3anay o teme «IlepneHIuKyIapHOCTh MPSMBIX M IIIOCKOCTEH. 1
60. KonTpoabHasi padoTa no teMe «IIpsMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE 1 2
CamocTosiTe/ibHAsE pad0oTa 00yYAIOIIUXCS 11
BrimonHeHHE Mpe3eHTaIlnl 10 TeMe: «AKCHOMBI CTEPEOMETPUH U CIICIICTBUS U3 HUAX. 1
Bremmonnenue pedepara mo teme: «llapamiensHOCTh B MPOCTPAHCTBEY. 1
Brinonnenue mnpesenTanuu no teMe: «llepneHIuKyaspHOCTh B MIPOCTPAHCTBEY. 1
Brinonnenue ynpaxxHenuit no reme «llapanienbHOCTh IPSAMBIX U TNIOCKOCTEN. 4
Brimonnenue ynpaxuaeHuit mo teme «llepneHIuKyIspHOCTh IPSMBIX U TIOCKOCTEH. 4

Tema 5. Conep:xanue yueOHOro MaTepuasia 15

KomOuHaTopuka.

61, | OcHoBHbIe IOHATUS KOMOUHaTopukH. Pasmenienus. [lepectanoBku. CoueraHusl. 4 2
62,
63,
64.
gg, ®dopmyna buHoma Hetorona. CBoiicTBa OMHOMUHANLHBIX K03 dunmentos. Tpeyromsuuk [lackas. 4 2
67,
68.
69, 70, 71. IlpakTyeckue 3ausiTusA: McTopus pa3BUTHI KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEH U CTATUCTUKU U UX 2
POJIb B Pa3IMYHbIX chepax YeIOBEUECKOM KU3HEACATeIbHOCTH. [IpaBuia KOMOMHATOPUKH. PellieHrne KOMOMHATOPHBIX 3
3anmad. Pasmenienus, coueranus u nepectaHoBku. bunom Hetorona u Tpeyronsauk [lackans. [lpuknaanaeie 3amadm.
Pemenue 3a1a4 Ha IepeOOp BapHAHTOB
72. KonTpoJibHast padoTa 1o teMe «IJeMEHTb KOMOMHATOPUKI. 1 2
CamocTosiTe/ibHasi pa00Ta 00YYAKOLIMXCS. 3
BrinonHeHue pedepara no teme: «KomOuHaTOprka» 1
BrinosniHeHue ynpaxHeHUH. 2

Tema 6. Coaep:xanue y4eOHOro MaTepuaJia 24

Koopaunarel u IIpsmMoyronbHas (z[eKapTOBa) crcTeMa KOOpAuHAT B MpocTpaHcTBe. KoopauHAThI Ha MIIOCKOCTU U B 6 2
BCKTOPBI. npocTpaHcTBe. PaccTosiHre Mex Ty TByMs ToukaMu. KoopIMHATHI CepeIMHEI OTpe3Ka. Y paBHEHUE Cephl,
TJIOCKOCTH U MPSAMOM.

73,
74,
75,
76,
77,
78.
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BexTopsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. ClI0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.
PasnoxeHune BeKTopa 110 HalpaBIEHUSIM. YT0J MEXy AByMsI BekTopamu. IIpoekuus BeKTopa Ha OCb.
79, | Koopaunats! BekTopa. CKalsipHOE MPOM3BEIEHIE BEKTOPOB. Mcronp30BaHe KOOPIUHAT U BEKTOPOB IIPU

80, | penieHMM MaTEeMaTUYECKUX M MPHUKIATHBIX 3a/1a4. 6 2
81,
82,
83,
84.
IpakTHyeckue 3aHITHSA: 3
85, 86. Mcnonp30BaHHe KOOPJUHAT U BEKTOPOB IIPH PELICHUN MaTEMAaTHUYEeCKUX U MPHUKIIAJHBIX 3a/1a4 2 2
87. BrlmosHeHHe TeCTOBOrO 3a7aHus 1o TeMe «KoopAHHATEI B BEKTOPHI» 1
88. Kontpoabnasi padora o teme «KoopanHaTbl U BEKTOPBI». 1
CamocTtosiTesibHast paboTa 00y4arouxcs. 8
IToaroroBka nokinana: «BekTopHOe 3ajjaHre MPAMBIX U TUIOCKOCTEN B MPOCTPAHCTBEY 1
Brimonnenune pedeparta: «IlapamiensHoe TpOSKTUPOBAHUE 1
BrinonHenne npe3eHTanuu no Teme: « JlekapToBbl KOOpAMHATEI. 1
Brmonaenne pedepara mo Teme «BeKTOpbl ¥ IEHCTBUS HAJ HUMI. 1
Brimonnenne ynpaxHeHui o Teme «JlekapToBbl KOOPAHUHATHD). 2
Brinonnenue ynpaxHeHui no reme «BekTopsi». 2
Tema 7. Copaepxanne y4eOHOro0 MaTepHaJa. 45
OcHoBBI
TPUroHoMeTpuu. | 89 90. | OcHoBHbIC OHATHA. PanuanHas mepa yria. BpaimiarensHoe apmwkeHre. CHHYC, KOCHHYC, TAHI'€HC U 2 2
KOTAHTEHC YHCIa.
599% OcHoBHBIE TpUTOHOMETpUUECcKUe ToxkaecTBa. Dopmynsl npuseneHus. Dopmysl cnoxenus. PopmyIisl 2 2
' ynBoeHusi. PopMyIbl MOJOBUHHOTO yTJa.
82 o Ipeo6pa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHMIL. 4 2
9% [IpeobpazoBanme CyMMBbI TPHTOHOMETPHICCKUX (DYHKIIUN B MPOU3BEICHUE U TIPOU3BEJICHUS B CYMMY.
' BripakeHue TpUrOHOMETPHUUECKUX QYHKIUH Yepe3 TAHTeHC MMOJOBUHHOTO apryMEHTa.
gg TpuronoMmeTpudeckre ypaBHEHUs U HEpaBeHCTBaA. [IpocTeifine TpUroHoMeTpUYECKUE YPABHEHHUS. 11 2
99’ [pocreiimue TpUroHOMETpUYECKHE HEPABEHCTBA.
100, OO6patHbie TpUroHOMETpHUYECKHE QYHKIMH. APKCHHYC, apKKOCHHYC, apKTaHT€HC.
101,
102,
103,
104,
105,
106,
107.
10

IIpakTHYecKue 3aHATHA:
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108, 109.PagnanHbIii METOA U3MEPEHHsI YIIIOB BPAIICHHS U CBSI3b C TPayCHON MEpOH.

110, 111. OcHOBHBIE TPUTOHOMETPHUECKHE TOXKIECTBA, POPMYJIBI CIIOKEHHUS, YABOCHHUS, MPECOOPa30BAHUE CYMMBI
TPUTOHOMETPUYECKUX (YHKLMI B TPOU3BEIeHHE, TPeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPHUYECKUX (PYHKIMN B
CyMM:E/.

112, 113, 114, 115. IlpocTetiiie TPUrOHOMETPHUIESCKHE YPAaBHEHHSI K HEPaBEHCTRA.

116, 117. OOpaTHble TPUTOHOMETPUUECKUE (PYHKIIMU: apKCUHYC, ApPKKOCHHYC, apKTaHTeHC.

N~

118. KontpoubHasi padoTa 1o teMe «TpuroHomerpuieckre (opMyJibl YUCIOBOIO apryMEHTay.
119. KonTpouashas padota 1o TeMe «PemieHre TpuroHoMeTpHYECKIX YPaBHEHUI.

CamocTosiTe/ibHAsi pa00Ta 00YUYAKOLIMXCS.

IlonroroBka goknana: «ClokeHHE TapMOHUYECKHUX KOJICOaHUI

BrInoHeHre pe3eHTaIun 1o TeMe « [ puroHOMeTpHUYecKie QyHKIIUNY.
Brmonaenne pedepara o Teme «Pemenne TpUroHOMETPUISCKUX YPaBHEHU.
BrinosiHeHUE YIPXKHEHUH.

Tema 8.
DYyHKUMH U
rpaguku.

Coaep:xanue y4e0HOro MaTepuaJia

120, | ®yukuuu. O6macTh ONpeaeIeHUs U MHOXKECTBO 3HAUCHHUH; rpaduK GYHKINHU, TOCTpOeHHE IpaduKOB (BYHKIINH,
121. | 3aJaHHBIX Pa3IMYHBIMM CIIOCOOAMH.

122, | CpoiicTBa QyHKI[H: MOHOTOHHOCTB, YeTHOCTh, HEUETHOCTh, OTPAHUYCHHOCTh, IEPUOMIHOCTD. [[pOMEXYTKH

123, | Bo3pactanus u yObIBaHMs, HAMOOJIBIIICE ¥ HAMMEHBIIICE 3HAYCHHSI, TOUKU SKCTpeMyMa. ['paduueckas

124, | uarepnperarus. [Ipumeps! yHKIIMOHANBHBIX 3aBUCUMOCTEH B PEATBbHBIX MTPOIECCAX U SBICHUSIX.

125, gpﬂ(ﬁMeTH‘IeCKI/IC onepanuu Haj Gyukiuamu. CiioxxHas GyHkius (komnosuius). [IoHsITHE 0 HePEPHIBHOCTH
VHKIIHH.

W= =)
ESEE N e N

126, | Obparubie pynkuun. ObaacTs onpeaesacHus 1 001acTb 3HaYeHUH oOpaTtHOl QyHKIuH. I'paduk oO6paTHON
1%, ¢GyHKIUH.
128.

129, | Crenennsle, nokasarenbHble, TorapupMUUECKHe H TPUTOHOMETpHUecKue (GyHKIHH. OGpaTHbIe

%gg’ TpuroHomeTpuieckue pynkmuu. OnpeneneHus GyHKUUN, UX CBOHCTBA U rpaduKu.

132 [IpeobpazoBanus rpadukos. [lapamieabHbli IEPEHOC, CHMMETPHS OTHOCHUTEILHO OCel KOOPAUHAT M CUMMETPHS
" | OTHOCHUTENBHO Hauajga KOOPAUHAT, CHMMETPHUSI OTHOCUTENIBHO MPSIMOM Y = X, pacTsXKEHUE U CKATHE BJIOJIb OCEil
KOOPJMHAT.

HpaKTl/I‘leCKI/le 3AHATHUHA:

133, 134. [Tpumepsl 3aBUCHMOCTEI MEKTy IEpEMEHHBIMH B PEAIbHBIX MPOIECCaX U3 CMEKHBIX TUCIIUTIIHH.
Omnpenenenune pynkuuit. [loctpoenue u urenue rpadguxos ¢ynkumii. Mccaenoanue ¢pynkunu. CBoiicTBa IMHEHHOH,
KBaJpaTUYHON, KYCOYHO-THHEHHOHN 1 ApoOHO — nmuHeriHol ¢yHkuuid. 135, 136. HenpepriBHBIC 1 TEpHOIUUECKUE
dhyHKINN.

CpoiicTBa 1 rpad)vKH CHHYCa, KOCHHYCa, TAaHTeHca U KoTanreHca. O0paTHbie pyHKIMU U uxX rpaduxu. OOpaTHbIE
TpuroHomeTpuieckue pynkuuu. [Ipeodbpasosanus rpaduka Gpynkmuu. ['apmonudeckue konedanus. [Ipuknanasie
3ajau.

137. KonrpoabHasi padoTa 1o TeMe «DyHKIHH.

CamMocTosiTeJIbHAsE pad0Ta 00YYAOLINXCS.

BrinonHenue pedepata no reme «PyHKIMS U ee rpaduxy».
BrimonHeHue yrpaXHEHUH 110 TTOCTPOSHHIO TpauKOB (QYHKITHIA.
BrlinosiHeHue ypakHEHUH Ha UCCIIeq0BaHNe (YHKIIHIMA

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

Conep:xanue y4eGHOT0 MaTepHaJia:

38

138, | Muororpanruky. Bepuiuusl, pe6pa, rpaHH MHOTOTPAaHHHKA, Pa3BepTKa. Brimykisle Muororpanauky. Teopema 2
139. |
inepa.

1218,1 [Ipusma. [Ipsmas u HakmoHHAs nmpusMa. [IpaBunsHas npusMma. llapamienenumnesn. Kyo. 2
142, | Obwem u ero uzmepenue. MurerpansHas popmyna oobema. @opMyssl o0bemMa Kyda, IpsIMOYTOJIBHOTO 2
143. | mapamrenenunnena, mpu3Mbl.

144, | Ilupamuna. llpaBmibHas mupaMua. Y cedeHHas mupaMuaa. Terpasp. 2
145.
146,1 | ®opmynsl o6bema nrupamuga. CopMyIIbl TIONIAIM TOBEPXHOCTEH HMIIMHAPA U KOHYCA. 2

47.

148. | CummeTtpus B KyOe, B mapajuieiicue/ e, B IPU3ME U THPAMHU/IE. 1

Ceuenus KyOa, IPU3MBI ¥ TUPAMHIBL.
149. | IlpencraBneHus o IPaBUIIBHBIX MHOIOTPaHHUKAX (TeTpadap, Ky0, OKTasap, JOAEKAdAp U UKOCAIP). 1
150. | Hunusaap u koHyc. Y cedeHHbIH Konyc. OCHOBaHHE, BHICOTA, O0OKOBas OBEPXHOCTb, 00pa3yoias, pa3BepTKa. 1
OceBble ceueHMsl U CEYCHUS, TapajieIbHble OCHOBAHHIO.

151. | O0BEM 1 MOBEPXHOCTH HWIMH/IPA U KOHYca. DOpMYJIbI IIIOIIAIU IOBEPXHOCTEH [IMIMHIPA U KOHYCA. 1
152. | Ilap u cepa, ux ceuenus. KacatenbHas miockocTsb K chepe. Dopmyiibl 00beMa 1mapa u mioiaau chepsl. 1
153. | ITogo6ue Ten. OTHOLIEHMS MIOMAAEH IOBEPXHOCTEN U 00BEMOB O JOOHBIX TEJ. 1
IpakTHyeckue 3aHsITHA: 8
154. IlocTpoeHre ceYeHH B MHOTOTPaHHUKAX.
155. Pemenue 3agau o teMe « MHOTOrpaHHUKI 1
156. BeimonHeHue TecTOBOTO 3a1aHust 1o TeMe «Tena BpameHus». 1
157. Pemenue 3amay o Teme «Tena BpareHus» 1
158. Beruncnenue noBepxHocTeld 1 00beMOB MHOTOTPAHHHUKOB. 1
159. Beruucnenue noBepxHocTeld 1 00BEMOB TN BPALICHUSI. 1
160. Pemenue 3anad o reme «OOBEMBI. 1
161 .BrImoaHeHHE TECTOBOIO 3a1aHus 10 TeMe «O0BbEMBI». %
162. KonTpoJsisHas padoTa 1o TeMe « MHOTOTpaHHUKHY. 1
163. KonTpouasnas padora no teme «O0BeMbI». 1
CamMocTosiTeJJbHAs PA00Ta 00YYAIOIIMXCS 12

13




Brimonnenue pedepata: «I[IpaBunbHbBIE U MONYTIPaBUIBHBIE MHOTOTPAHHUKH
Brinonnenue pedepata: « Konnueckue ceueHus U UX IPUMEHEHUE B TEXHUKE)
Brimonnenue pedepara mo teme «lIpuzman.

Brinonnenue npe3enrtanuu no teme «llupamugay.

Brinonnenue MPE3CHTAllNU 10 TEMC «HpaBI/IJ'H)HI:Ie MHOT'OI'PaHHUKW).

Brinonnenue pra)KHCHI/Iﬁ Ha MOCTPOCHUEC CEeUCHUH MHOTOTpaHHUKA INIOCKOCTLIO.

BrinosHeHue npe3eHTanuu no TeMe « L IumiHIp U ero ceueHus».
Brimonnenue npe3enrtaiuu o temMe «KoHyc 1 ero ceueHus .
BrimonHenue ynpaxneHul 1o teme «Tena BpaieHus».
Brimonaenme pegepaTa o TeMe «OOBEMBD».

Brimonnenue ynpaxaeHuit «O0beMbI».

BrinonHeHue ynpaxHeHUH Ha KOMOMHAIIAY TEJl.

RPRRRPRRPRRRR B B B

Tema 10.
Hauana
MaTeMaTH4eCKOoro
aHaJImu3Aa.

Coaep:xanue y4e0HOro MaTepHaJa:

N
(e

164, | IlocnenoBareibHOCTH. CIIOCOOBI 3aJaHNS M CBOMCTBA YMCIIOBBIX IT0CIEI0BATEILHOCTENR. BeCKOHEUHO
165. | yOwIBaromas reoMeTpudeckas mporpeccus u ee cymma. [loHsTre o HenmpepbIBHOCTU (hYHKITUH.

166, | IIpoussomHas. [ToHsTHE O MPOU3BOAHON (QYHKIIMH, €€ TCOMETPHUCCKUN M (DU3MUCCKUI CMBICI. Y paBHECHHUE
167, | xacarenpHOI K rpaduky QyHKuu. [I[pon3BoIHBIE CYMMBI, Pa3HOCTH, YaCTHOTO, ITpon3BeneHus. [[ponsBogHbie
168, | ocHOBHBIX 3IeMEHTapHBIX (yHKIMA. [[puMeHeHe TPON3BOAHON K UCCISIOBAHUIO (DYHKIIUN U MIOCTPOCHUIO

169, | rpaduxos.
170, pag
171,
172,
173.

174, [IpuMepsl NCTIOTB30BAHMSI TPOU3BOIHOM JIJISl HAXOXKICHUS HAWTYUIIETO PEIICHUs B MPUKIIAIHBIX 3a7adaX.
175, Bropas nponsBoHas, ee TeoMeTprIeCKui u pr3ndeckuit cMbIci. [IpuMeHeHne Mpou3BOTHON K
176, HCCIIeI0BaHNIO0 (DYHKIUI M TOCTPOSHHUIO TPaUKOB. HAX0XKACHHUE CKOPOCTH IS MPolLiecca, 3aJaHHOTO

177, OpPMYJIOHN U Ipad)HKOM.
e dopmy P

179,
180,
181.

IIpakTHYecKHe 3aHATHS

182. BeruncrieHre npoU3BOAHBIX. BhIUKCIIEHHE IEPBOOOPA3HBIX  HHTErpaia.
183. HccnenoBanue GyHKIMHU ¢ IOMOIIBIO IIPOU3BOTHOM.

184. Pemenue 3a1a4 NIpUKIagHOTO XapaKTepa.

185. Pemenue 3a1a4 ¢ MpoOU3BOICTBEHHBIM COICPKAHUEM.

186. BrimonHenne TeCTOBOro 3amanus no teMe «lIpoussomaHasy.

187. KonTpoJushas padota no Teme «lIponsBogHasy.

A e oL

CamocTosiTe/ibHAsi pad0Ta 00yYAKOIIMXCS.

[N
(o)

14




Brimonnenue pedepata: «Ilonarue quddepeHnnana u ero npuioKeHUs

Brmonaenne pedepara mo teme «lIponsBomHasy.

Brinonnenue npezentauuu no teme <«IIpousBogHas.

BrimonHenne ynpakxHeHUH: YMCIOBas OCIEeI0BATENFHOCTD, CIIOCOOBI €€ 3a/1aHusl, BHIYMCICHIS YICHOB

MOCIIEI0BATEIEHOCTH

Brmmonnenue ynpaxuaenuit.[Ipenen nocnenoparenbHOCTH. beckoHEYHO yOBIBatoIas reOMEeTPHUYECKas IPOTPECCHUSL.

BrimonHenne ynpakxHeHUH Ha BEIYMCIICHNE TIPOU3BOTHBIX.

BrimonHeHe yIpa)kKHEHUH TI0 HCCIISAOBAHIIO (DYHKIIUHA C TIOMOIIHIO TTPOW3BOTHOM.

gmnonﬂe}me yHpaXHCHUI Ha HaXO0XJICHUE HAMOOJIBIIIET0, HAMMEHBIIICTO 3HAUCHHS U DKCTPEMATbHBIX 3HAYCHUN
VHKITUH.

ORN N - [

Tema 11. Coaepxanne y4eOHOro MaTepHuaJia: 23
, B Hasl ¥ MHTErpaj. Beiuucnenue neps HBIX. [[puMeHeHue onpeIeIeHHOT WHTET
Wnrerpaiu ero 7188 T leppoobpasna erpail. BoruncneHue nepBooopas TTpuMEHEeHHE ONpPeEICHHOTO erpaina
NpUMeEHEHnE 189, | mnst HaXOXKICHUS IUIOLIAIH KpUBOJIHHEHHOU Tpanennn. ®opmyna Hetorona — JleliOHuma. [pumepst 12
190, | mpumeHeHHs UHTErpana B GU3NKE U TEOMETPHH.
191,
192,
193,
194,
195,
196,
197,
198,
199.
200, 201. IpakTuueckue 3auaTusi. iurerpana u nepsoobpaszHas. Teopema Hetorona-Jletiouuma. IlpumMeHeHue 2
WHTErpasia K BEIYHCICHUIO (PH3HYECKUX BEITMUYNH U TLIOIAJICH.
202. KouTpoabHas padora o teme «IlepBooOpasHas U HHTErpai». 1
CamocTosiTe/ibHAsi pad0Ta 00YUYAKOLIMXCS. 8
BeinonHeHre ynpaKHeHU Ha BBIYMCIICHUE IEPBOOOPA3HBIX H UHTETpaa. 8
Tema 12. Conep:xanue yueOHOro MaTepuasia 18
JJIeMeHTBI
reopun %82 OneMeHTHI TeopuH BeposiTHocTe. COOBITHE, BEPOSITHOCTH COOBITHS, CIIOJKEHHE U YMHOKEHHE BEPOSTHOCTEH. S
nlzgggﬁglrlg?{?cl:cgﬁ 205 [TonsTHE O HE3aBUCUMOCTH COOBITUHN. JIMCKpeTHAs ciydaiiHas BeTHYMHA, 3aK0H €€ pacupeneiacHus. YncioBbie
CTATHKH. 206, | XapaKTEPUCTUKH AMCKPETHOH BeTHunHbL. [TOHATHE O 3aKOHE GONBIINX YHCEI.
207.
%88 DJIeMEHTHI MaTeMaTHIECKOH CcTaTHKU. IIpencrapienne TaHAbIX (TaOJIHIBI, THArPaMMBI, TpaduKH), TCHepaIbHas 4
510, | COBOKYNHOCTS, BBIOOpKa, Cpe/iHee apudmMeTnieckoe, Menuana. [loHsTHe 0 3a/1a4aX MaTeMaTHYECKOW CTATHKH.
211 | PeleHne npakTHYecKHX 3a1a4 ¢ IPUMCHEHHEM BEPOSITHOCTHBIX METOIOB.
[MpakTHYeckue 3aHATHS: 2
212, 213. Pemienne mpakTUUECKUX 33134 C IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
214. KoHTpoJbHas padoTa 110 TCOPHH BEPOSITHOCTEH M MaTEMaTHYCCKOM CTaTHKE. 1

15




CamocTtosiTesibHast paboTa 00y4arouxcs.

Brmmonnenne pedepara: «Cpennue 3Ha4€HUS ¥ UX PUMEHEHNE B CTATHCTHKE 1
Brimonnenne ynpaxxHeHUH Ha KIIAaCCHYECKOE ONpeIeieHUe BEPOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOPEMA O CyMMe
BepoaTHocTell. Beruncienue BepositHocTel. [Ipukianueie 3anaud. [IpencraBienue 4yncioBbix JaHHbIX. [Ipuknaanbie 5
3aJIauH.
Tema 13. Conep:xkanue yueOHOro MaTepuaJa. 29
YpaBHenus n
HepaBeHCTBA. 215, | PanmonanbHble, HPPAIMOHATIBHbIE, TI0KA3ATEIbHBIC H TPUTOHOMETPHYECKHE YPABHECHHS M CHCTEMBI. 2
PaBHOCHIIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.
216, | OCHOBHBIC PHEMBI HX PCLICHHS (PA3/I0XKCHIE HA MHOXXHTCIIH, BBEICHIEC HOBBIX HCH3BECTHBIX, [I0/ICTAHOBKA,
" | rpadUYECKUN METOI).
217, | HepaBenctBa. PannoHanbsHble, ppanroHaibHbie. OCHOBHBIC IPUEMbI UX PEILICHUS. 2
218. | Toka3zarenbHbIC U TPHTOHOMETPUUECKUE HepaBeHcTBA. OCHOBHBIC IPUEMBI X PEIICHUSI.
219,2 | Ycnonws3oBanue cBOHCTB 1 rpaduKoB (YHKIIHMIT IPH PEIICHAN YPaBHEHUI 1 2
20. HepaBeHCTB. MeToz nHTepBaioB. M300pakeHne Ha KOOPAMHATHOH IUIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHHUHA
Y HEPaBEHCTB C JBYMsI IEPEMEHHBIMH 1 MX CUCTEM
221. | Mpuxnanssle 3a1aun. IIpuMeHeHe MATEMAaTHUECKUX METOJIOB ISl PEIICHHS COICPKATEbHBIX 33124 U3 1
Pa3IMYHBIX 00JIACTEH HAYKU ¥ IPAKTUKU. VIHTeprpeTanus pe3ynbprara, y9eT peaqbHbIX OrpaHHYCHUI.
11

IIpakTHYeckue 3aHATHA:
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222. Kopuu ypaBHeHuil. PaBHOCHILHOCTD ypaBHeHM. [IpeoOpa3zoBaHre ypaBHEHHIHA. 1
223. OcHOBHBIC ITPUEMBI PEIICHAS YpaBHEHUH. Penenne cucreM ypaBHEHHM. 1
224. Vcnonb30BaHKE CBOWCTB 1 TpapukoB GYHKITAHN IJIs1 PEIICHMs YPaBHEHUH M HEPABEHCTB. 1
225. BbINoIHEHHE TECTOBOIO 3a1aHus 110 TeMe «PeleHre parioHaIbHBIX YPAaBHCHHI. 1
226. BeInosiHEHUE TECTOBOIO 3a1aHus M0 TeMe «PeleHue nppanuoHalIbHbIX YPaBHECHUN. 1
227. BeIoJHEHUE TECTOBOIO 3a/1aHus M0 TeMe «PelieHue nokazaTeabHbIX YPaBHCHUNY. 1

1
228. BeImoTHEHHE TECTOBOT'O 3aIaHMsI 110 TeMe «PeleHne TPUroHOMETPHIECKUX YPaBHEHUI. 1
229. BemoHeHHE TECTOBOTO 3aIaHus 110 TeMe «Perenue pannoHaabHBIX HEPABEHCTBY. 1
230. BrImosTHEHHE TECTOBOTO 3a/IaHUs 10 TeMe «PellleHue mokas3aTeabHbIX HEPABEHCTBY.

1
231. BrelmosTHEHHE TECTOBOTO 33/IaHus 0 TeMme: «Pemenue morapuMUIecKuX HEpPaBEHCTBY.
232. BrInosHEHHE TECTOBOTO 3a/1aHus 1o TeMme «[ paduueckoe peleHue CUCTEM YPaBHEHUH 1 HEPABEHCTBY. 1
233, 234. KonTposbHasi padoTa 1o pelieHuI0 YpaBHEeHUii, HePaBeHCTB, CHCTEM.
CamocTosiTeIbHAsE padoTa 00y4aloIuxcs. 9
BrimonHeHne yrnpaxHEHUH 10 PEIICHUI0 PallMOHATLHBIX YPABHEHUH. 1
BrinosiHeHWe yNpaKHEHUH MO PELICHUIO UPPAIIMOHAIBHBIX YPaBHEHUIM. 1
BrinosiHeHWE yNpaKHEHUH M0 PEIICHHIO MTOKa3aTEeNbHbIX YPABHEHUH. 1
BrimonHeHne yrnpakHEHUH 10 PEIICHUI0 TPUTOHOMETPHYECKHUX YPABHCHUH. 1
BrimonHenne ynpaxHeHUH 10 PEIIeHHI0 PallMOHATFHBIX HEPABEHCTB. 1
BrimonHeHne ynpaxHeHUH 110 PEIIeHHIO TOKa3aTENbHBIX HEPaBEHCTB. 1
BrimonHeHne yrnpaxHEHUH 10 PEIICHUI0 TPUTOHOMETPHYSCKUX HEPABEHCTB. 1
BrinosiHeHWe ypaKHEHUH M0 PEILIEHUIO CUCTEM YpaBHEHUH. 1
Pemenne norapumMudeckux ypaBHCHHM. 1

Uroro: 351
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3. YCJIOBUSA PEAJIM3AIIMA PABOYEN ITPOT'PAMMBI JUCIHHUILIAHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHUYECKOMY 00ecleYeHH IO
Peanuzarust mporpaMmbl JUCITUTIIMHBI TPEOYeT HATUYHs yueOHOro KabuHera «MaremaTukay.
O6opynoBanue yueOHOro KabuHera:
[Tocagounbie MecTa MO KOJUYESCTBY 00yUaIOIIUXCS;
Pabouee mecTo npenogaBaTens;
KoMruiekT yaeOHO-HaTISITHBIX MaTEPHAIIOB.
TexHu4veckue cpeacTsa 00yyeHus:
KoMmmprorep ¢ JUIIeH3NOHHBIM ITPOTPAMMHBIM 00€CTIeUeHHEM;
IIpoexrop;
NHTEepakTUBHBIN KOMIUIEKC.
3.2. UudopmanuonHoe odecriedeHne 00yueHusl.
OCHOBHbIE HCTOYHUKH ISl 00y4AIOIIMXCSH:
OcHOBHbBIE HCTOYHHKH:
1. bammakoB M.HM. MatemaTuka ainreOpa v Hadajga MaTeMaTHIeCKOTO aHalln3a, TEOMETPHUS:
yueOHuk: -M.:M3natensckuit ieHTp «Akagemusi», 2017
JlonoJiHUTEIbHbIE HCTOYHUKH JJIs1 00YYAIOIIMXCH:
1. bammakos M.HM. MatemaTuka ainreOpa v Hadajga MaTeMaTHIeCKOTO aHalln3a, TEOMETPHUS:
3agauHuk: -M.:M3naTensckuil eHTp «Axanemusy», 2017
2. B.U. Mmunun, JI.O. denumesa, E.M. boriuenko. ET'D — 2011. M., ACT: Actpens, 2015 .
HNuTepHeT pecypcenl:
MaremaTrka B OTKPBITOM KOJIJIEKE, PeXKUM AOCTynma  Www.mathematics.ru
['eomeTpuueckuii HOpTall, pSKUM A0CTyIIa WWW.neive.by.ru
I'paduku pynkimit, pexkum goctyna graphfunk.narod.ru
EI'D no maremaruke: MOAroTOBKA K TECTUPOBAHUIO, PEXKUM JOCTYIIA
wWww.uztest.ru
MareMaTrKa B TOMOIIIb IIKOJBHUKY U CTYAEHTY (TECThI 0 MaTeMatuke online), pesxxum goctymna
www.mathtest.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS JANCHUITINHBI

KoHTpoJib U olleHKAa Pe3ylIbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIISICTCS MPENOIaBaTe/IeM B
MPOIIECCe MPOBENCHUS MPAKTHUECKUX 3aHSATUH U KOHTPOJIBHBIX PadOT, TECTUPOBAHUS, a TAKKE
BBITIOJIHCHHS O0YYAIOIIMMCST HHIWBUTYAIbHBIX 3aJJaHUN, TPOCKTOB, HCCIICTOBAHU.

Copep:xanue 00yueHuUst Pe3yabTaThl 00y4eHust ®opMBbI U METObI
(Ha ypoBHe Y4eOHBIX JelcTBHI) KOHTPOJIS1 U OLCHKH
pe3yabTaTOB 00yUeHH s
BBEJIEHHUE
Beenenne -O3HAKOMIICHHE C PONTBIO MaTeMaTuky | OHCHKa PESYIbTATOR
BBITIOJTHEHUS
B HayKe, TEXHUKE, SKOHOMHKE, BHEAYAUTOPHOM

CaMOCTOSATEIHLHOM paboTHI;

TECTHPOBAHKE; PELICHUE
IPAKTUYECKOMN JIEATENBHOCTH. 3a71a4; YCTHBII1 OIIPOC;

-O3HaKOMIIEHUE C LENSIMH U
3aJa4yaMy U3y4eHHUs MaTeMaTUKU [IpU
ocBoenunu npogeccuii CI1O u
cneruansHocTelt CITO.

I/IH(i) OpPMAalMMOHHBIX TCXHOJIOTUAX U

AJITEBPA
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Pa3BuTHe NOHATHS O YHCIIE

-Brimonnenue apudpmeTndeckux
JIEHCTBUS HaJ YMCIaMH, COUeTast
YCTHBIC ¥ TUCHbMEHHBIE TPHEMBIL;
-HaXOXJICHUE TMPHUOIKCHHBIX
3HAYCHU I BEJIMYKMH U MOTPEITHOCTH
BBIYHCIICHUH (a0COTIOTHAS U
OTHOCHUTENbHAS);

-CpaBHEHHUE YHCIIOBBIX BBHIPAXKECHUII;
-Hax0XJIeHHE OUIMOOK B
npeoOpa3oBaHMAX U BEIYUCICHUIX
(OTHOCHTCS KO BCEM ITyHKTaM

IpOTrpaMMBl).

OLICHKA pe3yJIbTaToB
BBITIOJTHEHHSI PAKTUUECKOU
padoTsl,

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

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHECHHS

CaMOCTOSITEIbHON PabOThI,
-OIICHKAa PE3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJIbTaTOB
BBITTOJTHEHUS
BHEAYAUTOPHOU
CaMOCTOSITEIbHOHN PaboOThL;
YCTHBIN OIpOC;

KopHn, crenenn, jorapugmsi

-O3HaKOMIIEHHUE C TTOHITHEM KOPHS /-
1/ CTENIEHH, CBOMCTBAMH PAINKAIOB U
C TIpaBUJIaMH CPaBHEHHEM KOpHEH.
-dopmMynrpoBaHue ONpeeIeHNS
KOPHSI ¥ CBOMCTBA KOPHEA.
Briuucnenue u cpaBHEHUE KOPHEH,
JleJaTh OPUKUAKY 3HAUCHUS KOPHSL.
[IpeoOpa3oBaHue YUCITOBBIX U
OYKBEHHBIX BBIPAKCHHIA,
CoZIepKaIIue PaguKaibl.
-BrInosHeHne pacyeToB 1o
(hopmynam, comepiKaIuM paJuKaibl,
OCYIIECTBJISISI HEOOXOTMMBIE
TOJICTAHOBKY U TIpe00pa30BaHusI.
-Onpenenenne paBHOCHIHBHOCTH
BBIpaXXEHUM ¢ pajukaiamu. Pemenue
MPpAIMOHATBHBIX yPaBHEHHH.
-O3HaKOMJIEHHUE C MTOHSTHEM CTETIEHU
C JCHUCTBUTEIBHBIM MTOKA3aTEIICM.
-Haxoxaenue 3HaUeHHsI CTETICHU,
UCTIOJIB3Ysl IPH HEOOXOIUMOCTH
HHCTPYMEHTAJIbHBIE CPEACTBA
-3anuch KOpHS M-Il CTETICHU B BUJIE
CTETIeHH C IPOOHBIM TIOKa3aTelIeM
HA000pOT.

-QopMyIHUpPOBKa CBONCTB CTEIEHEH.

Brruncnenne crenenu ¢

-OIICHKa PE3yIIbTaTOB
BBITIOJTHEHHST  TTPAKTHYCCKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OIICHKA Pe3ybTATOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKAa pe3yJIbTaTOB
BBITTOJTHEHUS
BHEAYIUTOPHON
CaMOCTOSITEIbHOMN PaboOTHI;
YCTHBIHN OIpOC;
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paorOHaJIbHBIM IIOKA3aTCJIEM, ACjiast
IMPUKHUIKY 3HAYCHUA CTCIICHHU,

CpaBHEHHUE CTETICHEH.

-IIpeobpa3oBaHus YUCIOBBIX U
OYKBEHHBIX BBIPaKCHHH,
coJieprKalllve CTETeH!, IPUMEHSS
cBOiicTBa. Penienne nokas3areiabHbIX

YpaBHEHHUH.

-O3HaKOMIICHHUE C MIPUMCHCHUCM
KOpHCfI U CTCIICHEH IIPpU BBIYUCIICHUHA
CpCaHUX, MpU JCJICHUN OTPE3Ka B
«30JI0TOM ceucHUM». Perienue
IMPUKIIAAHBIX 3a1a4 Ha «CJIOXKHBIC

IMPOUCHTHI.

IIpeoOpa3oBanue
aJiredpanvyecKuX BbIpaxkeHHI

-BeinonHenus npeodpa3oBaHuii
BBIPXCHHIA, IPUMEHSS (OPMYJIBL,
CBSI3aHHBIEC CO CBOMCTBaMU CTEIEHEN
1 jorapudmoB.
-Onpenenenue 001aCTH TOMTYCTAMBIX
3HAYEHUH JTorapu(HMUIECKOr0O
BhIpaxkeHHs. Penienne

JorapupMUIECKUX ypaBHEHUH.

OIICHKA Pe3yIIbTaTOB
BBHITIOJTHEHHSL  TIPAKTHYCCKOM
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIEHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB
BBIMOJTHCHHUS
BHEAyAUTOPHOM
CaMOCTOSITEIbHON PabOThI;
YCTHBIN OIIpOC;

OCHOBBI TPUTOHOMETPUHN

OcHOBHbBIE
IMMOHATHUSA

- I3yueHue paJuaHHOTO METO/Ia
W3MEpEHHs yTIIOB BpAILEHUSI U HX
CBA3b C IPaJyCHON Mepoil.
UzobpaskeHne yrioB BpalieHUs Ha
OKPY>KHOCTH, COOTHECEHHE BEITMYMHEI
yIJ1a ¢ ero PacloiIoKEHUEM.

- @opMyIUpOBKa ONpeeIeHUs
TPUTOHOMETPHUYECKUX (DYHKIMH IS
YTJIOB IOBOPOTA ¥ IUIS1 OCTPBIX YTJIOB
IPSIMOYTOJIFHOTO TPEYTOJIbHUKA H

OOBSICHATH UX B3aMMOCBSI3b.

OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHUS TIPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIHON
MUCbMEHHOH paboThI,

- OIICHKA pe3yJIbTaTOB
BBITIOJIHEHUS
BHEAYIMTOPHON
CaMOCTOATEIbHOU
YCTHBIH 0IIPOC;

padoThI;;
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OcHoBHBIE -IIpuMeHeHrne OCHOBHBIX OmcHka pesylIbTaTOB
BBITIOJTHEHHST  TIPAKTHUYCCKOM
TPHTOHOMETpHYECKHE TPUTOHOMETPUIECKUX TOXKJIECTB ISt paGoThI,
TOXKIECTBA . -
BBIYHCIICHUS 3HAYECHUN OLCHKa  pE3yJIbTATOB
BBITTOJTHEHHUS
TPUTOHOMETPUYECKUX (PYHKITUH O CAMOCTOSITENBHOMN PaGoTEL,
OJTHOM U3 HUX. - OLICHKA Pe3yJbTaTOB
BBITIOJTHCHHS
BHEAyAUTOPHOMN
CaMOCTOSITEIbHOM ~ paboThl;
YCTHBIHN OIIpOC;
IIpeoGpasoBanus -M3y4yenue ocHOBHBIE POpMYIIBI OLICHKA pesy/ibTaTos
N BBITIOJTHEHHST  TIPAKTHUYCCKOM
npocTennmx TPUTOHOMETPHH: (POPMYIIBI CIIOKEHUSA, | paGOTHI,
TPUTOHOMETPUYECKHX -
P P yABOEHHSI, TIPEOOPA3OBAHKS CYMMBI OUCHKa  pE3yJIbTATOB
BbIpa:KeHU i BBIIIOJIHEHHUS
TPUTOHOMETPHYCCKUX GYHKINI B CaMOCTOSITEIBHOM paboTHI,
MIPOU3BEICHUE U TIPON3BEICHNUS B - OLCHKa pE3yJIbTATOB
BBITTOJTHEHHUS
CYMMY H TIPUMEHSATD NPH BEIMUCICHHU | pyeavymopHoii
3HAYE€HUSA TPUTOHOMETPUIECKOTIO CaMOCTOSITE/IBHON  PaboTBL;
YCTHBIH 0IIpOC;
BBIPKEHHS U YIPOIICHUS €TO.
-O3HaKoMIIeHHE CO CBOHCTBaMHU
CUMMETPHUU TOYCK Ha CAMHUIHON
OKPYKHOCTH U IPUMEHSTh UX JIJIS
BEIBOJIa (POPMYJT IPUBEICHUSI.
IIpocreiimme -Pemenue no popmynam u mo OLICHKA PesyNbTaTOoB
BBITIOJTHEHHST  TIPAKTHUYCCKOM
TpHUTOHOMETpHYECKHE TPUTOHOMETPUYECKOMY KPYTY paGoThI,
aBHEHHS . -
P NPOCTEHIINX TPUTOHOMETPHUECKHUX OLCHKa  pE3yJIbTATOB
U HepaBeHCTBA BBINOJIHEHUS TECTOBOTO
ypaBHEHUH. 3anaHus,
- [IpumeneHne 00IMMUX METOIOB } OLCHKAa  PC3yJILTATOB
BBITTOJTHEHHUS

pelieHus: ypaBHeHUH (TIPUBEACHNE K
JTUHEHHOMY, KBaJpaTHOMY, METO/T
pa3lioKeHUs] Ha MHOXHUTENH, 3aMEHbI

NEPEMEHHOM) TIPH PELICHUH

CaMOCTOSITEIbHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHSI KOHTPOJIEHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB

. BEITIOJTHEHHS
TPUTOHOMETPUICCKUX YPaBHCHHIA. N
BHEAayIUTOPHOUN
-OTMeTKa Ha KpPyTe perIeHus CaMOCTOSITEIBHOW  paboThI;
. YCTHBIN OIPOC;
NPOCTEHIINX TPUTOHOMETPUUIECKHUX
HEPaBEHCTB.
Apkcunyc, APKKOCUHYC, | -O3HaKOMIICHHE C TTIOHATHEM OmcHka pesyIbTaTOB
ApKTaHTeHC BBITIOJTHEHHUA TPAaKTHYECKON
00paTHBIX TPUTOHOMETPHYECKUX paGoTEI,
yucaa . -
DyHKLuil, OLIEHKAa  PE3yJbTaToB
BBITIOJTHEHHS TECTOBOTO
-M3yuenne onpeneneHus apKCUHYycCa, 3a/aHus,
apKKOCHHYCa, apKTaHTeHCa YHCIIa, - OLCHKAa  PE3yJILTATOB
BBITIOJTHCHHS

(hopMynHpoOBKa X, H300paskeHHEe Ha

CaMOCTOSATEILHOM paboTHI,
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eIMHUYHON OKPY>KHOCTH, IPUMEHEHHE

MIpU PENIEHUH YPaBHEHUM.

- OLICHKA PEe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOIBHOM
MUCHEMEHHON paboTHI,

- OLICHKA PE3yJIbTaTOB
BBITIOJTHEHHS
BHEAyAUTOPHOMN
CaMOCTOSATEIBHOM
YCTHBIHN OIIpOC;

paboTsr;

®YHKIUU, UX CBOMCTBA U TPA®UKH

DyHKUMH.
IlonsiTHe 0 HEeMpPepPHLIBHOCTH
byHkun

-O3HaKOMJICHHE C TIOHATHEM
MepEeMEHHOM, MpUMepamMu
3aBHUCHMOCTEH MEXTy IIePEMEHHBIMI.
-O3HaKOMJICHHE C TIOHATHEM Tpaduka,

OIpPEACIIATE MIPUHAMJIC)KHOCTE TOUKHU

OLICHKA pe3yabTaTOB
BBITIOJIHEHHST MTPAKTHYCCKOM
padoTsl,

- OLCHKa
BBITIOJTHECHHS
CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTaTOB

pe3yabTaTOB

BBITTOJTHEHHUS
rpa¢uxy ¢pynkuuu. [lo popmyne BHeayTUTOPHO
IpocTeiei 3aBUCIMOCTH CaMOCTOSITENILHON  PaboThL;
YCTHBIHN OIpOC;
OTIpelIeNIATE BH] €€ Tpaduka.
Bripaxkats o popmyie onHy
MEpPEMEHHYIO Yepe3 Ipyrue.
-O3HaKoMIIEHHE C Ope/IeTICHUEM
(hyukmn, GOPMYITHPOBATH €TO0.
Haxoxpaenne obmactu onpeaeneHus u
obyacTy 3HaYCHUH (PyHKITHH.
CaoiicTBa pyHKIHH. -O3HaKOMIIEHHUE C TTPIMEPaMH OmcHka pesy/IbTatos
r BBITIOJIHEHNSL TPAKTHYECKOM
paguteckast (hyHKITMOHATBHBIX 3aBHCUMOCTEN B paGoTEI,
HHTepIpeTanus. -
prp PEABHBIX MPOLIECCAX M3 CMEKHBIX OLCHKa  pE3yJIbTATOB
Mpumepsni BBITIOJTHEHUS
DYHKIHONATHHBIX AUCTAILIAH. CaMOCTOSITEIbHON PabOThI,

3aBHCHMOCTEH B
peajbHbIX

npoueccax u siBJICHUAX

- O3HaKOMJIEHUE C JOKa3aTeIbHBIMU
paccyXAeHHUIMU HEKOTOPBIX CBOWCTB
JTMHEHHOHN M KBaJpaTHYHOH (QyHKINH,
MIPOBOJIUTH MCCIIE0OBaHUE TUHEHHOIA,
KyCOYHO-JINHEHHOH, TPOOHO -
JUHEWHON

Y KBaJpaTUIHON (PYHKINH, CTPOUTH
ux rpaduku. CTpOUTh U YUTATH
rpaduxn pynkiuii. UccnenoBanne
hyHKIHIH.

-Cocrasnenue Bua GyHKIUH MO
JAaHHOMY YCJIOBHIO, PELICHUE 3aJauu
Ha 3KCTPEMYM.

-Brinonnenue nmpeobpa3oBaHus

- OLIEHKA PE3yJIbTaTOB
BBITIOJIHEHUSA
BHEAyAUTOPHOM
CaMOCTOATEIbHOU
YCTHBIHN OIpOC;

paboThr;
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rpaduka QyHKIHH.

OO0paTHble PYyHKIHNH

-M3y4enue nonsaTust obpatHon
(yHKUMH, onpeesieHNe Buaa u
nocTpoeHue rpapuka odpaTHon
(hyHKIMHU, HAXOXKACHUE ee 00JacTu

ompeaencHus ¥ 001acTh

OLICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHCHHS

CaMOCTOSITEIBHOM PaboOTHI,
- OLICHKA pe3yJIbTaTOB

. . BBIMOJTHCHUS
3HayeHui. [[ppuMeHEHnE CBOMCTBA BHEAYHTOPHOIL
@yHKHI/Iﬁ MIpY UCCIIEIOBAHUU CaMOCTOATCIbHOU paGOTBI;
. YCTHBIH OIIPOC;

ypaBHEHMI M P PELICHUH 3a1a4 Ha

OKCTPEMYM.

-O3HaKOMJIEHHE C OHSITHEM CJIOKHOU

¢$byHKIUU.
Crenennnie, -Borurcienne sHauenHus pynkimpn mo | ONCHKE Pe3y/IbTaToB
NmoKa3aTeJbHbIC, BBIIIOJJHCHUA TIPAKTHYCCKON
ﬂorap“q)M“qec](“e u S3HaAYCHUIO apryMCHTA. OHpeﬂeHeHI/Ie pa60TBI,
TPUTOHOMETPHYECKHE MONOKeHHst ToUKH Ha rpaduke o ee | - OUCHKA  PE3yIbTaToB
(pynkumnu. BBITIOJTHEHUS
O6parHble KOOpJMHATAM H HA00OPOT. CaMOCTOSTEIbHON paboThl,
TPUTOHOMETPUYECKHE -Mcrionb30Banue cBoicTBa QyHKImii | - OLCHKA PE3yJIbTATOB
GyHKIHH . . BBITIOJIHCHUSI

AJid CpaBHCHUA 3HAUYCHHUU CTCTICHCU U BHeayI[HTOpHOI?'I

ﬂOFapI/I(bMOB. CaMOCTOSTEIIbHOM pa60TBI;

-ITocTpoenue rpadKOB CTETICHHBIX U

norapuPMuIeckux QyHKIHH.

-Pemenne nokazaTenbHbIX U
norapupMUIECKUX ypaBHEHUH U
HEPaBEHCTB 10 U3BECTHBIM
aNropuTMam.

-O3HaKoMJIEHHE C TOHATHEM
HEIPEPBIBHOM IIEPUOAUYECKON
¢yHkunu, GopMyIHPOBKA CBOKWCTBA
CHHYCa M KOCHHYCa, TIOCTPOEHUE HUX
rpaduKoB.

-O3HaKoOMJIEHHE C TOHSITHEM
TrapMOHHYECKUX KoJeOaHuH 1
IpUMepaMH FAPMOHUYECKUX
KOJIeOaHUH 11 ONUCaHUs IIPOLIECCOB
B (hM3HKe U APYTUX 0OIACTAX 3HAHMSL.
-O3HaKoMJIEHHE C TOHATHEM
Pa3pbIBHOM MEepHOINYECKON (HYHKLINH,

(hopMyIMpoBaTH CBOWCTBA TAHTEHCA U

YCTHBIH OIpOC;
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KOTaHIeHCa, CTPOUTh UX rpadUKH.

-[Ipumenenne cBOMCTB GyHKUMI 1Is
CpaBHEHHUS 3HAYEHUH
TPUTOHOMETPUUECKUX (PYHKIIUH, AT
pelIeHNs TPUTOHOMETPHUUECKUX

ypaBHEHUH.

-IToctpoenue rpadukoB 0OpaTHBIX
TPUTOHOMETPUUECKUX QYHKIUH 1
OTIPENIENIATH MO rpaduKaM ux
CBOMCTBA.

-Brinonnenue nmpeodpa3oBaHus

rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnexoBaTeabHOCTH

-O3HaKOMIIEHHE C TOHSITHEM
YHCIIOBOM MOCIEI0BATEIHLHOCTH,
crnocodaMu ee 3aaHusl,
BBIYNCIIEHHUSIMH €€ YJIEHOB.

-O3HaKOMIIEHHE C TIOHATHEM nmpeacia

OIICHKA pe3yJbTaToB
BBITIOJTHEHHSI [IPAKTUYECKOU
padoTsl,

- OIEHKa  pe3yJIbTAaTOB
BBITIOJTHEHHS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKa pe3yJbTaTOB

BBINOJIHEHUS

HOCJIEJ0OBATENbHOCTH. BHeayTUTOPHOI

-O3HaKOMJIEHHE C BBIYUCIIEHUEM CaMOCTOSITE/IBHON  paboTBh;
YCTHBIH 0IIpOC;

CYMMBI OECKOHEYHOTO YHCIOBOTO

psiia Ha IpUMepe BHIYHCICHHUS CYMMBI

0ecKoHEeUHO yObIBaroIeit

reOMETPUUECKON IPOTPECCHH.

-Pemenue 3amau Ha mpuMeHEHUE

(hopMyIIBI CyMMBI OECKOHEYHO

yOBIBatoIIeH TeOMEeTPUIECKOM

IPOrPECCHH.

I[IpousBoanas u ee -O3HAKOMIICHIE C TTOHSTHEM OLICHKA Pe3yIbTaToB
NpUMeHeHHne BBINOJIHEHUS IPaKTUYECKOI

IIPONU3BOJHOU. pa60TBI,

-U3y4enue u GopMyIUpoOBaHHE €€ - OHCHKa  pE3yJIbTATOB
BBITIOJTHEHUS TECTOBOTO

MEXaHHUYECKOI'0 M TEOMETPUIECKOTO 3anaHus,

CMBICTIa, U3YYEHHUE alTOPUTMa : OL€HKa  pE3yIbTaTOB
BBITIOJTHEHHUS

BBIYHMCIICHHS] IPOU3BOIHON Ha
npUMepe BBIYHUCICHUS] MTHOBEHHOM
CKOpOCTH U YTJI0BOTO KO3 duimenta
KacaTeJIbHOI.

-CocraBneHue ypaBHEHHs

CaMOCTOSITEIbHON PabOTHI,
- OIICHKA Pe3ybTATOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJIbTaTOB
BBITTOJTHEHHUS
BHEAYJIUTOPHON
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KacaTelbHOI B 00IIEM BHIE.
-3HaHMe TIpaBUiIA
nudGepeHITUPOBAHMS, TAOTHIIHI
MPOU3BOIHBIX 3JIEMEHTAPHBIX
(GyHKIUH, TpUMEHEHUE YIS

nuddepeHnupoBaHus GYHKIAN, 1T

COCTAaBJICHUSA YpaBHCHUA KacaTeJIbHOM.

-M3yueHne TeopeMsl O CBSI3U CBOMCTB
(yHKIMHU B IPOU3BOAHOM,
(hopMynHpOBKa HX.

- C IOMOIIIBIO POU3BOTHON
uccuenoBanue QyHKINM, 3aJaHHOH
thopmymoii.

-YCTaHOBJIEHUE CBSI3H CBOWCTB
(hYHKITMH 1 TTPOU3BOIHOM 110 MX
rpadukam.

-IIpuMeHeHune TpoU3BOTHOM JJIst
pelIeHus 3aa49 Ha HaX0XKJIeHHe
HauOOJBIIETO, HANMEHBILETO
3HAUEHUS U HA HAXOXKIECHHE

3KCTpeEMyMa.

CaMOCTOSTEILHON
YCTHBIH OIPOC;

paboTsr;

IlepBooGpa3zHas u
HHTErpaj

-O3HaKOMJICHUE C TIOHSITHEM
WHTErpajia u epBooOpa3HOu.
-M3y4ueHne npaBuiia BEIYUCICHUS
nmepBooOpa3Hoit u TeopemMsl HetoToHa-
JleitOnuma.

-Pemenue 3aga4 Ha CBA3b
TIEPBOOOPA3HON U €€ C TIPON3BOTHOM,
Ha BBIYHCIIEHUE TTEPBOOOPA3HON AIIS

JaHHOU (hyHKUIHUH.

OIICHKA pe3yJbTaToB
BBITIOJTHEHHSI PAKTUYECKON
padoTsl,

- OLEGHKAa  pe3yJbTaToB
BBITIOJTHCHHS TECTOBOT'O
3aJaHus,

- OLEGHKAa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB

BBITIOJTHEHHS
-Pemienne 3a1ay Ha MpUMEHEHUE .
BHEAyIUTOPHOU
MHTETpasa Ajs BBIYUCICHUS CaMOCTOSITENbHOM ~ paboThl;
. YCTHBIN OIPOC;
(u3NYeCKUX BENUYHH U IUIOIAACH.
YPABHEHUSA U HEPABEHCTBA
ypaBHeHI/le U CHCTEMBI ~O3HAKOMITCHHE C TIPOCTEHIIHMH OLIEHKa Pe3yIbTaToB
YPaBHEeHUI BBITIOJTHEHHUA PAKTHUYECKOH
HepaBeHncTBa M cuctembl | CBEIICHUAMH O KOPHAX paboTHI,
HEPABEHCTB € ABYMSI areGpanyeckux ypaBHEHH, ¢ - OLIEHKAa  PE3yJIbTaToOB
nepeMeHHbIMH BBITIOJTHEHUS TECTOBOTO
MOHSTUAMHU HCCICIOBAHNS YPABHCHUHN | 3anamus,
Y CHCTEM ypaBHEHUH. - OHCHKa  PE3yJIbTATOB
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- 3yyenne Teopuu paBHOCHIBHOCTH
YpaBHEHUH U €€ TPUMEHEHHE.
TToBTOpEHME 3aMKCH PEILICHUS
CTaHIAPTHBIX ypaBHEHHH, IPUEMBI
peoOpazoBaHms ypaBHEHHUH IS
CBEJICHHS K CTAaHJAAPTHOMY
YpaBHEHHUIO.

-Pelienue panmoHanbHbIX,
UpPPAIMOHAIBHBIX, TIOKA3aTeIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUU U
CUCTEM.

-Mcnons3oBanue cBOMCTBA U
rpadukoB GYHKIHH TS pemeHus
ypaBHeHUil. I[IoBTOpeHNE OCHOBHBIX
MIPUEMOB PEIICHHUS CUCTEM.
-Pemrenne ypaBHeHHS, IPUMEHSS BCE
MIpUeMBI (Pa3noKeHne Ha MHOKUTEIH,
BBEJIEHIE HOBBIX HEM3BECTHBIX,
MOJICTaHOBKA, TpayudecKkuii MeTo).

- Pemienue cucteMbl ypaBHEHUI,
MIPUMEHSISL PA3JINYHBIE CIIOCOOBI.
O3HakoMJICHHE ¢ OOIIMMH BOTIPOCAMHU
pelIeHusT HEPaBEHCTB U
UCTIOJIb30BaHMsI CBOMCTB U Tpa)uKoOB
(hyHKIMI IPU pEIIeHNH HEPaBEHCTB.
-Pemrenne HepaBeHCTBA M CHCTEMBI
HEPaBEHCTB, MPUMEHSIS pa3IIHbIC
CIIOCOOBI.

- [IpumeneHre MaTeMaTHIECKIX
METOJIOB VISl pEIICHUS
COJICPIKATEIIBHBIX 33]a4 U3 Pa3InYHBIX
oOnactell HAyKH U TPaKTUKH.
HutepnperupoBaHue pe3yabTaToB,

YUYUTBIBas pCajIbHbIC OTrPAHUYCHUSA.

BBITIOJTHEHHUS
CaMOCTOSITEIbHON PabOTHI,

- OLICHKA Pe3yIbTaTOB
BBITIOJIHEHUSI KOHTPOJIbHON
MMCbMEHHON paboThI,

- OLICHKA pEe3yJIbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOSITENIBHOW  paboThI;
YCTHBIH OIpOC;

JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOATHOCTEHN U

CTATUCTHUKH

OcCHOBHbIE MOHSATHUS

KOMOWHATOPUKH

-M3yuenne mpaBuiI KOMOMHATOPHUKH U
MPUMEHEHUE TMPU PELICHUU

KOM6I/IHaT0pHI:IX

OIICHKA Pe3yIIbTaTOB
BBITIOJTHCHHUS TPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHUS
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CaMOCTOSITEIBHOM PaboOTHI,

3amad.
- OLICHKA pEe3yJIbTaTOB
-Pemrenne KOM6I/IHaTOpHI>IX 3aaa4 BBIIIOJIHEHUS
METOJIOM Hepe6opa U Mo NpaBUITy BHCAYJUTOPHOM
CaMOCTOSITeIbHONH  pabOTHI;
YMHOKCHHA. YCTHBIH OIPOC;
-O3HaKOMJICHHE C TTIOHATHAMH
KOMOMHATOPHKH: pa3MELICHHSIMH,
COYETAHUSMU H TIEPECTAHOBKAMH U
(dbopMynaMu Ui MX BBIYMCICHHS.
-O0bsicHeHHe | MpUMEHEeHHE (OopMyII
JUISl BBIYMCIICHUSI Pa3MEICHUI,
NIEPECTAHOBOK U COUCTAHHH MPH
peleHnH 3aaa4.
-O3nakomiienue ¢ 6maomom HeroToHa
U TpeyrojapHukoM Ilackans.
- Pemenne nmpakTuyecknx 3a1ad ¢
UCIIOIb30BaHUEM TOHATHH M PaBHII
KOMOMHATOPHKH.
JIeMEHThI TeOpHH -M3yueHne KiIaccU4ecKoro OILICHKa PesyJIbTATOB
. BBITIOJIHEHHST MTPAKTHYECKOM
BEPOSITHOCTEN OMPEJIENIEHUs] BEPOSTHOCTH, CBOHCTBA | paGoThI,
BEPOATHOCTH, TEOPEMY O CYMME - OueHka  pesyJpTaToB
BBITIOJTHCHHS

BEpOSATHOCTEN.

-PaCCMOTpeHI/Ie IMpUMCpPOB

CaMOCTOSITEIBHOMN paboTHI,
- OLICHKA pe3yJbTaTOB

. BBITOJTHEHHS
BBIUMCIIEHHS BEPOATHOCTEN. Pemenne BHEAYHTOPHOI
3a[1a4 Ha BBIYUCIICHAE BEPOATHOCTEN CaMOCTOSITENIBHON  paboTHI;
. YCTHBIH OIPOC;
COOBITHIA.
IIpencrap/ienne 1aHHBIX -O3HAKOMJICHHE C TIPE/ICTaBICHHEM OTICHKA pesylbTaTOB
6 BBITNIOJIHEHHS MPaKTUYECKOM
(Tabauue1, AMarpamMmeL, YUCIIOBBIX IJAHHBIX M MX paboTL,
rpaduxu -
padirici) XapaKTEPUCTHKAMH. OLICHKA  pE3yJIbTaTOB
BBITOJHEHHSA

-Pemienne MPAKTUYCCKUX 3ada4 Ha

00pabOTKy YHCIIOBBIX JJAHHBIX,

CaMOCTOSITEIbHON PabOTHI,
- OIICHKA PE3yJIbTaTOB

BBITIOJTHEHHUS
BBIYHMCIICHHE MX XapaKTEPUCTUK. BHeay/IHTOPHOI
CaMOCTOSITEIbHOH  pabOTHI;
YCTHBIN OIIpOC;
TEOMETPHUSA
IIpsimbie ¥ NJIOCKOCTH B -dopmMynupoBaHue M MPHUBEIECHUE OILICHKa pesyJIbTaToB
BBITIOJIHEHNSL TPAKTHYECKOM
HpPOCTPaHCTBE JI0Ka3aTeNbCTBa MPU3HAKOB paGoTEI,
B3aMMHOTO PAacMoJIOKEHUs NpsiMbix u |~ OUCHKa  pPE3yJIbTaToB
BBITIOJTHEHUS TECTOBOTO
IIocKocTel. Pacrio3sHaBanue Ha 3a/1aHus,
yepTexax ¥ MOJEIIX - OHCHKa  PE3yJIbTATOB
BBITIOJTHEHHS
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Pa3IMYHBIX CITy4aeB B3AaUMHOTO
PacToNI0KeHNS TIPSIMBIX U
TUIOCKOCTEH, apryMEHTHPOBAHHE
CBOUX CYKJCHUH.

-dopmMynrpoBaHue ONpeNeIeHus,
MIPU3HAKOB U CBOWMCTB MapaslIeIbHBIX
U NEPHEHAUKYJISPHBIX TUIOCKOCTEH,
JIBYTPAHHBIX U JINHEHHBIX YTJIOB.
-IlocTpoeHue yriioB Mexay IpsIMbIMH,
MPSIMOM U MJIOCKOCTBIO, MEXKTY
IJIOCKOCTSIMU 110 OTIMCAHUIO U
pacro3HaBaTh UX Ha MOJIEISX.
-IIpuMeHeHne TPU3HAKOB U CBOWMCTB
PacToI0KeHHS MPSIMBIX U THTOCKOCTEH
npu pemeHnn 3anad. Mzobpaxkenre Ha
pPUCYHKax ¥ KOHCTPYHPOBAaHHE Ha
MOJIEJISIX TIEPIICHANKYIISIPOB H
HAKJIOHHBIX K

IJIOCKOCTHU, TIPSIMBIE, TTapaljIeIbHbIC
IUIOCKOCTH, YTIIBI MEXKIY MPSIMOM U
TUIOCKOCTBIO B 000CHOBBIBATH
MOCTPOCHUE.

-Pemenue 3a1a4 Ha BEIYUCIICHUE
reoMeTpUYEeCKUX BennunH. Onucanue
paccTosiHUE OT TOYKH [0 TUIOCKOCTH,
OT TIPSIMOH /IO TTOCKOCTH, MEXIY
TUTOCKOCTSIMH, MEXTY
CKPEIINBAIOIIMHU

MPSIMBIMH, MEXTY MPOU3BOIBHBIMU
(hurypamu B IpOCTPaHCTBE.
-QopMyJIMPOBAHUE H JI0KA3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHUIX
(TeopeMbl CyIIECTBOBaHHS, CBOMCTBA).
-M300pakeHune Ha YepTeKaX U
MOJIEJISIX PACCTOSIHUS U OOOCHOBAaHUE
cBouX cyxacHuil. OnpeaencHue u
BBIUMCIIEHUE PACCTOSHUS B
npoctpancTse. [Ipumenenue Gopmyn

¥ TEOPEM TUTAHUMETPUH /IS PEIICHUS

CaMOCTOSITEIBHOM PaboOTHI,

- OLICHKA pe3yJIbTaTOB
BBITIOJTHEHNS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OLICHKA pe3yJIbTaToOB
BBINOJIHEHUS
BHEAYIUTOPHON
CaMOCTOSITENIBHON ~ paboTBhI;
YCTHBIA 0IIpOC;

29




3amad.
-O3HaKOMIIEHHE C TIOHSTHEM
MapajuIeIbHOTO IPOSKTHPOBAHUS U
ero corcrBamu. @opMyIupoBaHUe
TEOPEMBI O IIJIOMIAIA OPTOrOHAIBHOM

MPOEKLUH MHOTOYTOJIbHUKA.
-IIpumenenue Teopuu I
000CHOBaHUS IOCTPOCHUHN H
BBIUMCIIEHUH. ApryMEHTHPOBAaHNE
CBOMX CYXJECHHUI O B3aMMHOM

PAaCIOJIOKCHUN TPOCTPAHCTBCHHBIX

duryp.

MHoOrorpaHHMUKH

-Onmcanue U XapaKTepUCTHKA
Pa3IMYHBIX BUIOB MHOTOTPaHHHKOB,
MIEPEYNCIIEHUE UX DJIEMEHTOB H
CBOICTB.

-M300pakeHne MHOTOIPaHHUKOB U
BBITIOJIHEHUE MTOCTPOCHUS Ha
M300paKCHUSAX U HA MOJCIISX
MHOTOT'PaHHUKOB.

-Brruncnenve TMHEHHBIX JIEMEHTOB U
YIJIOB B IMPOCTPAHCTBEHHBIX
KOH(QUTYpannsix, apryMeHTHPOBaHUE
CBOUX CYXJICHHM.

- Bo6pakeHne cedeHns, pa3BepTKU
MHOTOTPaHHUKOB, BHIYHCIICHHE
TJTOIIaAN TTOBEPXHOCTEM.
-ITocTpoeHue npocTennx ceueHuit
Ky0a, IPU3MBI, ITUPAMUIBL.
[Ipumenenne (akToB U CBeICHUN U3
TUTAaHUMETPUH.

-O3HaKOMJICHUE C BUAAMHU CUMMETPUI
B IIPOCTPAHCTBE, (POPMYyIHPOBaHUC
ONpeIeJICHUS U CBOMCTBA.
XapakTeprucTHKa CHMMETPHH TeI
BpaIlleH!s] 1 MHOTOT PAHHHUKOB.
-IIpumeHeHne cBOMCTBa CUMMETPUU
MIPH PEIIeHNH 3a/1a4.

-Mcnonp30Banre IproOpEeTEeHHBIX

OIICHKA Pe3yIIbTaTOB
BBITIOJIHEHHS  TIPAKTHYECKON
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJlaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOThI,
- OIICHKA Pe3ybTATOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJIbTaTOB
BBITTOJTHEHUS
BHEAYIUTOPHON
CaMOCTOSITEIbHON
YCTHBIHN OIpOC;

paboTHI;
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3HAHW JJIs1 UCCIIE/IOBAHUS U
MOJICITUPOBAHNUS HECIIOKHBIX 33]1au.
-N300pakeHrne 0CHOBHBIX
MHOTOTPaHHUKOB U BBITIOJTHEHHUE

PHUCYHKa IO YCIIOBHSIM 3a/1a4.

Tesia M MOBEPXHOCTH
BpaleHHS

-O3HaKoMIIeHHE C BUAAMH TeI
BpauieHus, GopMyIHpoBaHUE UX
OIpesieNICHNs U CBOMCTBA.
-OopMynHpOBaHHE TEOPEMBI O
CEYEHHUU Il1apa MIOCKOCTBIO U O
TUIOCKOCTH, KacaTelbHOM K cdepe.
-XapakTepucTuKka U H300paKeHHE Tel
BpAIllEHUs, UX PAa3BEPTKH, CEUCHMS.

-Pemenue 3amad Ha IIOCTPOCHUEC

OIICHKA pe3yIbTaTOB
BBITIOJTHCHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS TECTOBOTO
3a/laHus,

- OIEHKA  pe3ylbTaToB
BBITTOJTHEHHUS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

. BBITIOJTHEHUS
CCUEHMH, Ha BBIYKMCIICHUE [UINH, o
BHEAYIUTOPHON
pacCTOsHUM, YII0B, IUIOIANCH. CaMOCTOSITENbHOM ~ paboThI;
YCTHBIM 0IIpOC;
IIpoBenenne noKa3aTEIbHBIX
paccyXAeHul IpU peLIeHnH 3ajad.
-IIpuMeHeHue CBOICTB CHMMETPUN
IIPU pELIEHUH 3a/1a4 Ha Tena
BpalIeHUs, HA KOMOMHAIUIO TeJl.
-M300pakeHne OCHOBHBIX KPYTJIBIX
TEJ Y BBIMOJIHEHNE PUCYHKA IO
YCIIOBHIO 33a4H.
HNzmepenus B -O3HAKOMIICHHE C HOHSTHIMI OLIEHKa PE3YNIbTaTOB
reoMeTpuu BBITIOJTHEHHAA IPAKTHYECKOH
IUIOIAAX ¥ 00beMa, aKCHOMaMH U paGoThI,
CBOHCTBAMIL - OLICHKa  pe3yJbTaToB
BBITIOJTHEHUS TECTOBOTO
-Pemrenue 3a1a4 Ha BEIYUCIICHUE 3a1aHus,
TUIOIIA/IEH TJIOCKUX GUryp, MpUMEHSIST | ~ OL€HKa  pE3yIbTaTOB
BBITIOJTHEHUS

COOTBETCTBYIOIINE POPMYJIIBI U (PAKTHI
U3 TUTAHUMETPHUH.

-M3y4yeHue TeopeMbl O BEIYMCICHAN
00BEMOB MTPOCTPAHCTBEHHBIX TET,
peleHre 3a1a4 Ha MpUMEHEHHUe

(hopMyIT BEIYNCIIEHNST 00HEMOB.

-M3ydenue GopMya A5 BHIYUCICHUS
TUIOIIAIeN TOBEPXHOCTEN
MHOTOTPAaHHUKOB U T€J BPaIllCHHUS.

O3HaKOMIICHUE C METOAOM

CaMOCTOSITEIbHON PabOThI,
- OIICHKA Pe3yTbTATOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKAa pe3yJIbTaTOB
BBITTOJIHEHHUS
BHEAYIUTOPHON
CaMOCTOATEIbHOU
YCTHBIM 0IIpOC;

paboThr;
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BBIYMCIICHHS TUTOIAIU TIOBEPXHOCTH
chepsl.

-Pelienue 3a1a4 Ha BBEIYMCIICHUE
TUTOIIAJICH TOBEPXHOCTH

IMPOCTPAaHCTBCHHBIX TEJI.

Koopannarts! u
BEKTOPBI

-O3HaKOMJIEHHE C TTOHATHEM BEKTOpA.
-M3yueHne nekapToBOil CUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE,
MOCTPOEHUE 10 33JaHHBIM
KOOpJMHATaM TOYKH M IUIOCKOCTH,
HaXO0KJIEHUE KOOPAUHATHI TOUEK.
-Haxoxnenue ypaBHeHUA
OKPY>KHOCTH, Cepbl, IJIOCKOCTH.
BerunicnieHre paccTOsTHUS MEXIY
TOYKAMH.

-A3yueHne cBOWCTB BEKTOPHBIX
BEJIMYWH, NTPaBUIIA PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MpaBUiIa

HaXO0KJIeHUs] KOOpJUHAT BEKTOpPa B
IIPOCTPAHCTBE, IIPaBUJIA JEUCTBUH C
BEKTOPaMH, 33/1aHHBIMH
KOOpJMHATAMHU.

-IIpuMeHeHre TeOpUH NPHU PELIEHUN
3a/1a4 Ha JEUCTBUS C BEKTOPaMH.
N3yuenue

CKaJIIPHOTO NPOU3BENCHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHHU IPAMOH H
IUIOCKOCTH.

[IpumeHeHne Teopun MpH PELICHUH
3a/1a4 Ha JAEWCTBUS C BEKTOpaMH, Ha
KOOpPAWHATHBIA METOJ, Ha
MIPUMEHEHUE BEKTOPOB JIs
BBIUMCJICHNS BEJINUYUH YIJIOB U
paccTosiHUM.

-O3HaKoMJIEHHE C JJ0Ka3aTeJIbCTBAMU
TEOpPEM CTEPEOMETPHUHU O B3aMMHOM
PacIONOXKEHUH IPSAMBIX U IIIOCKOCTEHN

C UCIIOJIb30BAHUEM BEKTOPOB.

OIICHKA pe3yIbTaTOB
BBITIOJTHEHHUS TPAKTHUYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS TECTOBOTO
3a/laHus,

- OIEHKA  pe3ylbTaToB
BBITTOJTHEHHUS

CaMOCTOSITEIbHOM paboTHI,

- OLIEHKA Pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OLICHKa pe3yJbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOSITENbHOM  paboThI;
YCTHBIM 0IIpOC;
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