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1. MACIIOPT IPOT'PAMMBI YUEBHOM JITUCHOUTLTAHBI

MartemaTHnka

1.1. O6aacTh NpUMeHEHHUsI IPOrPaMMbI

Pabouas mporpamma y4eOHON AMCUUIUIMHBI SBISIETCS YacThIO 00pa30BaTENbHONM MPOrPaMMBbI
cpenHero mpohecCHOHATBHOTO O0pa3oBaHUsS MOATOTOBKH KBATHM(HUIIMPOBAHHBIX PabOYHMX
ciyxamux o npodeccuu 13.01.06 DneTpoMOHTEp-TUHEHITUK 110 MOHTAXXY BO3AYIIHBIX JTUHUNA
BBICOKOT'O HANPSKEHUSI U KOHTaKTHOU CEeTH.

1.2. MecTo aUCHUIUIMHBI B CTPYKType o0pa3oBaTejJbHOW MporpamMmspl: ydcOHAs

mucIuIiHa «MaTeMaTHKa» BXOJUT B 00IIe00pa3oBaTEIbHBIN ITHKIT.

1.3. Heau 1 3a1a4u QM CHUILIMHBI - TPE0OBAHUSA K Pe3yJbTATAM OCBOCHUSA IUCHUIIINHBI:

Copaeprxanue nporpaMmbl «MatemaTiKay HaIpaBIeHO Ha JOCTHKEHHE CIEAYIOMINX Hesei:

-obecnieueHust c(OpMHPOBAHHOCTH MpeACTABICHUI 0 COLIMANIbHBIX,
KYJIBTYPHBIX U UCTOPUYECKHX (DaKTOpax CTAHOBJICHUS MaTeMaTUKH;

-obecnieueHus c(OpMHPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMHUYECKOTO
U MaTeMaTUYECKOTO MBIIIICHUS;

-obecnieueHus c(OpMHUPOBAHHOCTH yMEHUU MIPUMEHSTD MOJTy4YEHHBIE
3HAHUA MIPU PEIICHUU PA3IMYHBIX 3a7a4;

-obecnieueHus c(OpMHPOBAHHOCTHU MIPEICTABICHUI 0 MaTeMaTHuKe Kak
4acTH o0111eyen0BeYeCcKOM KYJIbTYpBI, YHHUBEpPCaIbHOM A3BIKE HayKH,

IIO3BOJJIAIOIICEM OIINCHIBATH U I/ISY‘-IaTL peaanHe HpOLIGCCBI U ABJICHUA.
OcBoeHue coaepKaHus y4aeOHOH UCIUTILITNHE] «MarteMaTHka
obecreunBaeT TOCTHKCHUE CTYICHTAMHU CIACAYIOIINX pPe3yabmanmos:
JUYHOCHIHBIX:

- c(hopMUPOBAaHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK O YHUBEPCAIb-HOM S3bIKE HAYyKH,
CpeI[CTBe MO,Z[G.HI/IpOBaHI/IH SIBJICHI/Iﬁ nu HpOLIGCCOB, 06 naCAX U METOAaX MaTCMAaTUKU,

-IOHNUMaHue 3HaYMMOCTHU MaTeMaTUKU TUIS Hay4YHO-TEXHUYECKOIO
nporpecca,  CHOPMHUPOBAHHOCTh  OTHOIIEHMS K  MaTeMaTHKe Kak K  4acTu
o0111e4eI0BeYeCKOn KYJIBTYpbI qyepes 3HAKOMCTBO C UCTOpHUEN pa3BUTHS

MaTeMAaTUKH, SBOJIIOIIMEH MAaTEeMaTUUYECKUX UJICH;

-pa3BuTHE JIOTUYECKOTO MBIILICHUS, MIPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, aJITOPUTMUYECKOM KyJIbTYypbl, KPUTHUYHOCTH MBIIUIEHUS Ha  YPOBHE,
HE00XO0IMMOM IUIA Oymymiei po¢eCCHOHATBHON JIEITEILHOCTH, TUTS
MIPOJIOJDKEHMS 00pa30BaHUs U CaMOOOpa30BaHUS;

- OBJIAJICHME MaTeMaTHYEeCKHMMH 3HAHUAMHU U YMEHHUSIMHU, HEOOXOIUMBIMU B TIOBCEIHEBHOM
JKU3HU, JJI1 OCBOGHMSI CMEXKHBIX €CTECTBEHHOHAayYHBIX JAUCHUIUIMH W JUCHUIUIMH
MpoEeCCHOHAIBHOTO ITMKJIA, Uil TOJydeHus oOpa3oBaHHMs B OOJACTAX, HE TPeOYyIOIIMX
yIIIyOJIeHHON MaTeMaTU4ecKor OATrOTOBKY;

- TOTOBHOCTH M CIIOCOOHOCTH K 0O0OPa30BaHHIO, B TOM YHCIIE CAMOOOPa30BaHHUIO, HA TIPOTSKCHUH
BCEH JKM3HM, CO3HATEIBHOE OTHOIIEHHE K HENPEepPhIBHOMY OOpa30BaHUI0 KaK YCIIOBHUIO
yCTENHOW MPodecCHOHANTBHON 1 00IIEeCTBEHHOU e TEIILHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENILHOM, TBOPUYECKON U OTBETCTBEHHOMN JESITETLHOCTH;

- TOTOBHOCTH K KOJUICKTHBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIIeN0BATEIbCKOM, MPOEKTHOM W JAPYyrux BHAAX
NEeSITEIbHOCTH;



- OTHOIICHHE K MPO(ECCHOHATBHOU JESITEIbHOCTH KaK BO3MOXXHOCTH YYacTHS B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX ITPOOIIEM;
MemanpeomMemHubix:

-YyMEHHE CaMOCTOSATEIBHO ONPEACHATh eI JAEATEIbHOCTH M COCTaBIATh  IUIAHBI
JESATCIIBHOCTH;  CaMOCTOSITENIBHO — OCYHIECTBJIATh, KOHTPOJIMPOBATH M  KOPPEKTHPOBAThH
JEeSATEIIBHOCTD; HCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS TIOCTABICHHBIX LIETICH
U peanu3alii IUIAHOB JIEATENILHOCTH; BBIOMpATh YCHEIIHbIE CTPATerMd B Pa3JIMYHBIX
CUTyalUsX;

-yMEHHE TPOAYKTUBHO 0OHIaTbCs W  B3aWMOJCHCTBOBaTh B  IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUUTHIBAS MO3UIMU JPYTUX YYaCTHUKOB JEATENbHOCTH, 3(p(hEeKTUBHO pa3pemarsb
KOH(JIUKTBI,

-BJIaJICHUE  HAaBBIKAMH  IIO3HABATEIBHOW,  y4eOHO-UCCIICIOBATENLCKOH W TPOEKTHOM
NESITEIbHOCTH, HAaBBIKAMHM  pa3pelleHuss npolieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PELICHHs NMPAKTUYECKUX 3a]a4, IPUMEHECHUIO Pa3IMYHbIX
METOJI0B ITO3HAHNS;

-TOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSITENbHOH  MH(POPMALlMOHHO-TI03HABATEIbHON
JeSITEIbHOCTH, BKJIIOYAsi YMEHUE OPHEHTUPOBATbCA B PA3JIMYHBIX HMCTOYHHMKAX MH(pOpMaLuH,
KPUTUYECKH OLIEHMBATh M MHTEPIPETUPOBATh HHPOPMALUIO, MOJYYAEMYI0 U3 pa3IM4YHBIX
HUCTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMM — YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOYKY
3pEHMs, UCIIOJIb3Ys aICKBAaTHBIC SI3bIKOBBIC U CPEIICTBA;

-BJIa/ICHUE HABBIKAMHU TO3HABATEILHON pedIeKCHH Kak OCO3HAHMS COBEPIIAEMbIX JCHCTBHHA U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHUM, 'PAaHUL] CBOECTO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATEJIbHBIX 33J1a4 U CPEICTB UX JOCTUKEHUS,

- 1eJICYCTPEMJIEHHOCTh B MOUCKaX U MPHUHATUU PEIIeHUH, cCOOOPa3UTEIbHOCTh U MHTYHLUS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABIECHUI; CIOCOOHOCTh BOCIHPUHHMMATh KpacoTy U
TapMOHHOIO MHpa;

npeomemHmuix:

-c(hOpMUPOBAHHOCTh MPEICTABIECHUI O MaTeMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYphbl U O MecTe
MaTeMaTHKU B COBPEMEHHON IMBHJIM3ALMM, O CIOCO0aX OMMCAHUS HA MAaTEMAaTHYECKOM S3bIKE
SIBJICHUH PEAIbHOIO MUPA;
- c(hOpMUPOBAHHOCTh TPEACTABICHUH O MAaTEMAaTUYECKHX MOHATUAX KaKk O BaKHEHIINX
MaTE€MaTUYECKUX MOJEIAX, [TO3BOJSAIOIIMX OIUCHIBATh U U3Y4YaTh Pa3HbIC IPOLECCHI U SIBICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IOCTPOCHUSI MATEMaTUYECKUX TCOPUN;
- BJIAJICHUE METOJAaMM JOKa3aTeJIbCTB M AJITOPUTMOB pELICHUS, YMEHHUE HUX IPUMEHATH,
IIPOBOJUTH JOKA3aTEJIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;
-BJIJICHUE CTAHIAPTHBIMM IIpUEMaMH pEUICHHs palNUOHAJIbHBIX M HMPPALMOHAIBHBIX,
IIOKA3aTe/IbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIS TOMCKA ITyTEW peIIeHus
Y WIIIOCTPALMY PEIIECHUS YPABHEHUI U HEPABCHCTB;

- c(hopMUPOBAHHOCTH MPEACTaBIECHUN 00 OCHOBHBIX MOHATHUAX MaTeMaTHYECKOIO aHAJIN3a U UX
CBOWCTBAaX, BIAJEHUE YMEHHMEM XapaKTepu30oBaTh IOBeAECHUE (QYHKLIMH, MCIOJIb30BaHUE
MIOJIYYCHHBIX 3HAHUM I ONMCAHUS U aHAJIM3a PEAbHBIX 3aBUCUMOCTEH;



-BJIQJICHUE OCHOBHBIMU IIOHATUSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHUS paclo3HaBaTh Ha 4YepTeKax,
MOJENAX U B PealbHOM MHpPE IeOMETpUYecKue (GUryphl; MPUMEHEHHE H3YyYEHHBIX CBOMICTB
reoMeTpuueckux ¢uryp u ¢Gopmya Uil pelIeHHs TeOMETPUYECKHMX 3ajad U 3a7ad C
IIPAKTUYECKUM COACPKAHUEM;

- c(OopMHUPOBAHHOCTH NPEACTABICHUN O MpoLeccax U ABICHUSX, UMEIOLINX BEPOSTHOCTHBIN
XapakTep O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX IMOHSTHAX
JJIEMEHTApPHOM TEOPUM BEpPOSATHOCTEM; YMEHUN HAXOJUTh U OLICHUBATb BEPOSTHOCTH
HACTYIUICHHs COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIIMYUH;

-BJIAJICHUE HaBBIKAMU UCIIOJIb30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPU PELICHUH 3a1a4.

1.4. PexoMeHayemMoe KOJIUYECTBO YaCOB HA OCBOEHME MPOrpaMMbl U CHUIIIUHBI:
OO0s3aTenbHas ayuTOpHas yueOHas Harpy3ka oOyudatorerocs 285 4acos.

1.5. Ilepevyens popMupyeMbIX KOMIIETEH M

OK 01. Beibupars crocoObl pemnieHds 3agad TMPo(ecCHOHATbHOW AESATETBHOCTH NPUMEHHTENBHO K
Pa3ITHYHBIM KOHTEKCTAM;

OK 02. OcymiecTBnsTh MOUCK, aHANU3 U MHTEPIPETANNIO HHPOPMAIIUH, HEOOXOAUMOMN ISl BBITIOTHEHHS
3a]1a4 PO(eCcCHOHATBHON IESATENBHOCTH;

OK 03. ITmanupoBaTh 1 peann30BbIBaTH COOCTBEHHOE MPOPECCHOHATBHOE M IMIHOE PA3BUTHUE;

OK 04. Paborath B KOWIEKTHBE U KOMaHjae, 3(QEKTHBHO B3aMMOJEHCTBOBATb C KOJJIETaMu,
PYKOBOJICTBOM, KIIMEHTaMH;

OK 05. OcymiecTBiaTh YCTHYIO M MMCbMEHHYI0O KOMMYHHUKALIMIO Ha FOCYIapCTBEHHOM s3bIke Poccuiickoii
deneparyn ¢ yueToM 0cOOEHHOCTEN COLMATBbHOTO M KYJIbTYPHOTO KOHTEKCTa;

OK 07. CogeiicTBOBaTh COXpAaHEHHIO OKpPYXKAIOWIEH cpenpl, pecypcocOepekeHnto, 3(PQHeKTHBHO
JICCTBOBATH B UPE3BbIUANHBIX CUTYAIUSX;

OK 08. Hcnonb3oBath cpencTBa (U3MUECKOH KyNbTYpbl U1 COXPAHEHHS M YKPEIUICHHS 3/10pOBbsS B
npouecce MPOPEecCHOHATBHON JEeATENbHOCTH U TMOAAEp)KaHUS HEOOXOAMMOTO YpOBHS (U3MUECKOi
HOJTOTOBJIEHHOCTH;

OK 09. Ucnionb3oBath MHPOPMAIMOHHBIE TEXHOJIOTUH B TPO(ECCHOHATEHOM EATEILHOCTH,;

OK 10. TTonb3oBaThest TpodeccuoHaNbHON TOKYMEHTAIMEH Ha TOCYAapCTBEHHOM M HHOCTPAHHBIX A3bIKaX;
OK 11. Wcnons3oBath 3HaHWS 10 (PUHAHCOBOW T'PAMOTHOCTH, IUIAHMPOBATH MPEANPHHUMATEIBCKYIO
IeATeNbHOCTD B IpodeccHoHanbHOM chepe.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

O0bem yueOHOI HATPY3KH

Oobvem uacos

KOHTPOJIbHBIC PAOOTHI

O0bem o0pa3oBaTeIbHON HATPY3KH 285

B TOM YHCJIE:

TEOPETHUECKOE 00yUeHne 200

MPAKTUYECKHE 3aHATHUS 85
20

Ilpomedxxcymounas ammecmayus 6 popme d3K3amena




2.2. TemaTuyeckuii IiaH u cojaep:kanue yueoHoi gucuuminibi MATEMATHKA

HaumeHoBaHue Copep:xaHue y4eOHOI0 MaTepHaJia, KOHTPOJIbHbIE M NMPAaKTHYeCKHe PadoThl, CAMOCTOATeIbHAsSI padoTa 00y4Yarouxcs. O0BbeM YpoBens
Pa3aea0B M TeM JacoB OCBOEHHSI
1 2 3 4
BBenenue 1-4 Maremarrka B HayKe, TEXHUKE, JKOHOMHKE, HH(POPMALMOHHBIX TEXHOJIOTHAX U PAaKTHYEeCKOW aesiTenpHocTH. Llemn  u 4
3aJ1a4d U3y4YCHHs MaTeMaTHKH pu ocBoeHunu npodeccuii CI10 2
Tema 1. Coaep:xaHue yued0HOro MaTepuaJja: 12
Paspurtue noustust 0 | 5-6 Llenble 1 panOHANBHBIE YHCIA. 2 2
qHCIIe.
7-10 | delicTBUTENBHBIC YHCIA. 4 2
11-12 | IIpubnvKeHHbIC BBIYUCICHUS 2 2
13-14 | KoMIUIeKCHBIC YHCIA. 2 2
15-16 Bxoano¥i koHTpoak. [IpoBepounas pabora 3a Kypc OCHOBHOM IIKOJIBI. 2 2
Tema 2. Copep:xanue y4eOHOro MaTepuasa 30
Kopnu, creneunu n 17-20 | KopHu HaTypanbHOI CTETIEHU U3 YuCia U UX cBoMcTBa. CTENEeH! ¢ palloOHAILHBIMU MTOKa3aTeNsIMU, UX cBoicTBa. CreneHu 4 2
norapuQMmslL. C ICHCTBHUTENBbHBIMU NIOKa3aTesiMu. Cgolicmea cmenetu ¢ 0eticimeumenbHblM NoKA3ameiem.
21-24 | OcHoBHOE nOorapudMUYECKOe TOKAECTBO. JlecaTHYHBIE M HATYpanbHbIe NTorapudmel. [IpaBuna neicTBuii ¢ JorapupMamu. 4 2
Ilepexon K HOBOMY OCHOBAHHUIO.
25-29 | TIpeoGpa3oBaHue palMOHATLHEIX, HPPALHOHATBHBIX CTENIEHHBIX, TIOKA3aTENbHIX 2
Jorapu(MIIECKUX BBIPAKECHHUH. 5
30-45 | IIpakTHYecKHe 3aHATHA. 16
. 1Apudmerndeckne qeUCTBHS HaJl YUCIAMH, HAX0XKACHUE NPUOIKEHHBIX 3HAYCHUH BEJINYNH U ITOTPEIIHOCTEN
BBIYHCIICHUH (a0COJIIOTHOW M OTHOCHTENILHOMN), CPABHEHHE YUCIIOBBIX BBIPAYKECHUI.
Brluncnenue u cpaBHeHNE KOpHEH. BrInonHeHne pacyeToB ¢ pajuKaiaMu.
Pemenne upparmoHanbHBIX ypaBHEeHHHA. HaxoxaeHne 3HaYeHN CTENIeHe! ¢ pallioHaIbHBIMU MToKa3aTensiMu. CpaBHEHNE
crerieHeil. [IpeoOpa3oBaHus BEIpaXCHUH, COIEPKAIUX CTETICHHU. Pelienne moka3aTeIbHBIX YpaBHEHHN.
Pemenne npukinagHeIX 3a0a4d.
Haxoxxnerne 3nadeHuit Jorapugma mo mpon3BoILHOMY OCHOBAHHIO.
[lepexon oT omHOTO OCHOBAaHHSA K APyroMy. Berauciienne u cpaBHeHne noraprugmos. JlorapudmupoBanue u
NOTCHIMPOBAHNE BBIPAKEHHH.
[TpubnmKeHHbIE BEIYUCICHUS U PEILICHUs TPUKJIIaHBIX 3a/1ay.
Perienue sorapuMuuecKuX ypaBHEHHN
46 KonTtponbnas padora no reme «CTeneHU U KOPHI». 1 2
Tema 3. Conep:xanue yuedOHOro MaTepuaJa. 24




IIpsimble n mockoctu | 47-51 | BsauMHOE pacmonokeHue JABYX IPAMBIX B IPOCTPAHCTBE. [lapaienbHOCTh NpAMOii U miockocT. [lapannensHocTh 5
B TIIPOCTPaHCTBE. IJIOCKOCTEH
52-57 | TlepneHAUKyISAPHOCTH MPAMOIi U IIOCKOCTH. [1epHEHANKYIIAP U HAKIIOHHAS. YTOJ MEXKY TIPAMOM U IJIOCKOCTBIO. 6
JByrpaHHblil yros. Yroa Mexay miockocTsmMu. [lepneHaukynsapHOCTb ABYX MIOCKOCTEH.
58-63 | T'eomerpuueckue NpeoOpazOBaHus MPOCTPAHCTEA: NAPAJLIENbHBIN IIEPEHOC, CHMMETPHS OTHOCHTENBHO ILIOCKOCTH. 6
[TapannensHOE poekTUpOBaHue. [110wadb opmoconanibHol npoekyuu. 1300pakeHue mMpoCTpaHCTBEHHBIX (GUryp.
64-69 | IpakTUyecKUe 3aHATHS:
[IpakTrueckas paboTa Ha ONpeesICHHE B3aNMHOTO PACHONI0KEHHS MPSIMBIX M INIOCKOCTEH B IIPOCTPAHCTBE. 1
[IpakTryeckas paboTa Ha IOCTPOCHUE CEUCHHH B KyOe, apaulesieuie/ie U TpeyrojibHO MipaMue. 1
Pemenne 3agau no teme «IlapaniensHOCTh MPSIMBIX U IITIOCKOCTEN». 2
Pemenne 3ana4 mo teme «IlepneHUKYISIPHOCTD NPSMBIX U INIOCKOCTEH» 2
70 KonrtpoabHas pa6orta 1o teme «lIpsiMble U MIIIOCKOCTH B IPOCTPAHCTBE 1
Tema 4. Copep:xanue y4eO0HOro MaTepuaJa 16
KombuHnaropuka 71-75 | OcHOBHBIE MOHATHS KOMOMHATOPUKY. 3a1a4M HA NOACYET YKCiIa pa3MeleHuil, IepecTaHOBOK, coueTaHni. Peienne 3aqau 5
Ha Tiepe0op BapHaHTOB.
76-80 | ®opmyna bunoma Herorona. CBoiicTBa OMHOMHHANBHBIX K03 duunenToB. Tpeyronsuuk [lackans. 5
81- IIpakTHyeckne 3aHATHA: 5
85 [TpaBuna komOuHaTOpuKy. Pemenne kKoMOMHATOPHBIX 3a1a4. Pa3menenus, coueTanus u nepectaHoBku. bunom HerotoHa
u TpeyroipHuk [lackans. Pemenne npukiagHeIx 3agay.
86 KonTpoabHasi padora 1o teme «IJeMEHTH KOMOHHATOPUKIY. 1
Tema 5. Copep:xanue y4eO0HOro MaTepuaa 22
Koopaunater n 87-93 [psiMoyrobHast (IEKapToBa) CUCTEMA KOOPAMHAT B POCTPAHCTBE. 7
BCKTOPBI. Dopmyra paccTosHUSI MEXKAY IBYMs TOUKaMHU. Y paBHEHUs! cepbl, HI0CKOCHU U NPSMOU.
94-100 | Bexkropsl. Moayin BekTopa. PaBeHcTBO BekTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YMCIIO. Pasnoxenue 7
BEKTOpA I10 HaNpaBICHUSAM. YTOI MEXKAYy ABYMsI BekTopamu. IIpoekius BekTopa Ha ock. KoopauHaTe! BEKTOpA.
CkansipHOE IPON3BEICHUE BEKTOPOB.
101- IIpakTHYeckoe 3aHATHE: 2
107 JHetictBus ¢ Bektopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE. 1
YpaBHEHUE OKPYKHOCTH, CPEpbl, INIOCKOCTH. PaccTosHIE MEX Ly TOUKaMHU. 2
JlelicTBus ¢ BEKTOpaMH, 3aJJaHHBIMHU KOOpAuHaTaMu. CKasipHOE IPON3BE/IEHHE BEKTOPOB. 2
BekropHoe ypaBHeHHE NPsIMOi M TuI0cKOCTH. Vcriosib30BaHNE BEKTOPOB NP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUHI
108 KonTponbHas pabora no teme «KoopaAuHATEI U BEKTOPBD». 1
Tema 6. Copep:xanue y4yeOHOro MaTepuasa. 35
Ocnoser 109-- Tpuronomerpuveckue GoOpMyJIbl YHUCIOBOro aprymenTa. Pannannas mepa yrna. CUHYC, KOCHHYC, TAHTEHC U 10
TPUTOHOMETPHUH. 118

KoTaHreHc ynciia. OCHOBHBIE TPUTOHOMETPHYECKUE TOXKIECTBA, (hopMyJibl ipuBeaeHUs. CHHYC, KOCHHYC U TaHTCHC
CYMMBI U pa3HOCTH JIBYX yrioB. @opMyiibl ynBoeHUs. DopMyJbl TONOBUHHOTO YIa.




Hpeo6pa30BaHHs{ HpOCTeﬁHIPIX TPUTOHOMETPHUYCCKUX BLIpa)KCHPIﬁ.

119- Tpuronomerpuyeckue ypasHenus. [Ipocreiiine TpuronomeTpudeckue ypaBHeHus. Pemenue 9
127 TPUTOHOMETPHUYECKHUX ypaBHeHHH. [IpocTeiimue TpuronomMeTpudeckie HepaBeHCTBa. OOpaTHBIC TPUTOHOMETPHYIECKIE
(yHKIMH. APKCUHYC, apKKOCHHYC, apKTaHTeHC.
128- IIpakTHYecKoe 3aHsITHE
141 PanuanHBI METOT U3MEPEHUSI YTIIOB BPAIIICHUS U CBS3b C TPAlyCHOM Mepoil. OCHOBHBIC TPUTOHOMETPHUYCCKUEC 6
TOXKIECTBA, POPMYIIBI CIIOKEHUS, YIBOCHUS, IPEOOPA30BAHNE CYMMbI TPUTOHOMETPHUECKUX (DYHKIIUH B IIPOU3BEICHHE, 6
npeoOpa3oBaHUe MPOU3BEACHUS TPUTOHOMETPHUCCKUX (DYHKIIUH B CYMMY.
Pemenue ypaBHeHUIA. 1
BrInosHeHHE TECTOBOTO 3aJaHus 10 TeMe « T puroHoMerpudeckue (opMyITbl YUCIOBOTO apryMEHTA. 1
Brimosiaenune TecToBoro 3aganus no TeMme «l[IpocTeiime TpuroHOMeTpUIeCKHEe YPaBHEHUS.
142- KonTpoabHas padora no Teme «TpuroHomerpudeckne GOpMYIIbl YHCIOBOTO apTyMEHTa. 1
143 Kourpoabnas padora o teMe «PelieHne TpUroHOMETPUUECKUX YPaBHEHUI». 1
Tema 7. Copep:xanue y4eOHOro MaTepuaJa 24
DQyHKWH W TPadUKH. 144- @yukuuu. O0nMacTs onpeaerIeHns 1 MHOKECTBO 3HAUCHHI; TpaduK GYHKINH; TOCTPOSHHE TPpadUKOB ()YHKITHH, 3
146 3a/IaHHBIX PA3IMYHBIMH CIIOCOOAMH.
147- CpoiicTBa (yHKIIMA: MOHOTOHHOCTbD, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTbD, IEPUOTUIHOCTD. [IpOMEKYTKH 6
152 BO3pacTaHus U yObIBaHMS, HAMOOJIbIIEe U HAUMEHbBIIICE 3HAUEHUS, TOUKH dKcTpeMyma. [ padudaeckas HHTEpIIpeTanys.
[IprmMeps! GYHKIIMOHAIBHBIX 3aBUCHMOCTEH B peallbHBIX MIPOIeCcCax U SIBICHUSIX.
153- Oopatnble pynknuu. O0sacTs onpenesieHus 1 00acTs 3HaYeHuit oOpaTHoi ¢pynkimu. ['padux obpaTHOM HyHKIMH. 3
155 Apudmernueckue onepanuu Haa pyHkuusamMu. CroxxHas QyHKIUS (KOMIIO3HIIHS).
156- CrerneHHbIe, TOKa3aTeNbHBIE, JTIOTapuPMHUUECKHe U TpUroHOMeTpruieckre GpyHkmn. OOpaTHBIE TPUTOHOMETPHUIECKUE 4
159 GbyHKIHHA.
160- IIpakTH4yeckoe 3aHATHE
166 IToctpoenwue rpaduKoB () yHKIIHIA. 3
HUccnenosanue GyHKImiA 3
BrInosHEHHE TECTOBOTO 33JaHus 10 TeMe «DyHKIus». 1
167 KourpoabHas padora 1o TeMe «DyHKITUNY. 1
Copep:xaHue yueOHOI0 MaTepHuaJia: 30
Tema 8. 168 MHororpanHuku. Bepumasl, pedpa, rpaHd MHOTOTpaHHUKA, pa3BepTKa. Brimykitbie MHOTOTpaHHHAKH. Teopema Difnepa. 1
MHororpaHHUKH U
KpyriibIC TCJIa. 169- Hpusma. [Ipamas u HakIoHHAsA pu3Ma. IIpaBunbHas npusMa. Ilapamnenenunen. Kyo. 3
171
172- IInpamupa. IlpaBunsHast nupaMmuaa. YcedeHHas nupamuaa. Terpasap. 3
174
175 CummMeTtpus B KyOe, B mapajuiesienuIie/ie, B MpU3Me U MUpaMuje. 1
CeucHus Ky0a, IPU3MBI i TUPAMUJIBIL.
176 IIpeacraBieHnst 0 NPaBUJILHBIX MHOTOTPAHHHUKAX (TETpas’ap, KyO, OKTa’p, NOJEKadAp U HKOCAdIP). 1
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177- Huanaap u konyc. YcedeHHsll KoHyc. OCHOBaHUE, BBICOTa, OOKOBas IOBEPXHOCTH, 00pasyomiasi, pa3sepTka. OceBbie 2
178 CEYCHHS U CEUCHUS, TapauIeTbHbIe OCHOBAHUIO.
179- IIap u chepa, ux ceuenus. KacatenpHast IIockocTs K chepe. 2
180
181- O0nem u ero uamepenue. Varerpanbnas gopmyna oobema 3
183
184- DopmyJibl 00beMa Ky06a, MPSMOYTOIBHOTO TTapajuIeNieuIe1a, IPpU3Mbl, THIHHApPa. DopMysel o0beMa MUpaMUIbl U 4
187 KoHyca. @opMyIbl 00beMa IIapa U IUIOUIA U MTOBEPXHOCTEN IIMIMHIPA U KoHyca. DopMysl 00beMa Iapa U ImIomaIun
cthepsl
188- Tlonooue Tea. OTHOIICHHE IUIOIIAACH OBEPXHOCTESH U 00BEMOB IMOOOHBIX TEIL. 2
189
190- IIpakTH4yeckoe 3aHATHE
196 BelnonHeHHe uccie0BaTenbekoii padoTel «IIpaBuiibHBIE U MOTYNPABUIbHBIE MHOTOTPAHHUKIY. 1
[TocTpoeHue ceyeHuit B MHOrOrpaHHUKAX. 1
Pemenue 3amau mo teme « MHOTOTPaHHUKI 5
BelInonHeHUe TeCTOBOTO 3a/iaHus 110 TeMe «Tena BpaleHus .
Pemenue 3amau mo teme «Terna BpameHus
197 KourpoabHas padorta 1o teMe «MHOTOrpaHHUKHY. 1
Tema 9. Coaep:xanue yuedOHOro MaTepuaJa: 30
Hayaina
MaTeMaTH4ecKoro 198- MocaenoBareapHocTH. CriocoObI 331aHKS ¥ CBOWCTBA YMCIIOBBIX MOCIIEA0BaTeNbHOCTEH. beckoHeuHo yObIBatomas
aHaIHn3a. 202 reoMeTpuyecKas nporpeccus ¥ ee cymma. [1oHsATHE O HENPEPBIBHOCTH (QYHKIIHH.
203- IMpousBoaHnas. [TousTHE 0 MPON3BOAHON HYHKITUH, €€ TEOMETPHUECKUN U PU3NICCKUI CMBICI. Y paBHEHHE KacaTeIbHOU 11
213 K rpaduky ¢pyHkimu. [Ipou3BOAHBIE CYMMBI, Pa3HOCTH, YACTHOTO, Ipou3BencHUs. [IpOM3BOIHBIC OCHOBHBIX
dJeMEHTapHBIX QYHKIMHA. [IpuMeHeHHe MPOU3BOIHON K HCCICNOBAHUIO O YVHKIIMH M MIOCTPOSHUIO TPapUKOB.
IIpuMepsbI KCTIONB30BaHUS TPOU3BOAHOMN JUTS HAXOXKICHHUS HAMITYUIIETO PEllieHNs B IPUKIIaIHbIX 3aa4ax. Bropas 10
214- MPOU3BOJHAS, €€ TCOMETPUICCKUH U (u3nveckuil cMpIci. [IpuMeHeHre IpOU3BOHON K UCCICIOBAHUIO (DYHKIUH U
223 nocTpoeHuio rpadhukoB. HaxokaeHne CKOPOCTH IS IpoLiecca, 3a1aHHoro (opMyJioi u rpad) koM.
224-26 | TIpakTHYecKOe 3aHSATHE 3
Brrurcienue npou3BOIHBIX.
HccnenoBanue GpyHKIMN ¢ TOMOIIBIO TIPOU3BOIHOM.
BelInosiHeHHE TecTOBOTO 3a/1aHus 110 Teme «IIpon3BoaHasy.
227 KonTpoabnas padora no teme «IIpousBonnasy». 1
Coaep:xaHue yuedOHOro MaTepuaja 18
228- IlepBooGpa3Hasi U HHTerpaJl. BeraunciacHne neprooOpasHbiX. [IpuMEHEHHE ONPEACICHHOTO HHTETPaja Il HaXOXKICHHUS 10
Tema 10. 237 IUIOLIAM KpUBOJMHEHHOM Tpanenun. @opmyna HeioTona — Jleitonuna. [Ipumepsl mpuMenenus uHTerpana B Gpusuke u
TEOMETPUH.
Hurerpan u ero 7382 T
PAaKTUYECKOe 3aHsATHE
TpUMCHEHHE. 244 BhIuKciIeHHE TepBOOOPA3HBIX U MHTErpasa 7

Pemenne 3aJa4 NPpUKIIAIHOI'O XapaKTepa.
Pemenne 3amaq ¢ ITPOMU3BOACTBCHHBIM COJACPKAHHUCM.
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245

KonTpoabnas padora no Teme «MHTerpan 1 ero mpyuMeHEHHUE».

Tema 10.
DNIEMEHTHI TEOPUH
BEPOSITHOCTEH U
MaTeMAaTHYCCKOM
CTaTHKH.

Coaep:xanue yueOHOro MaTepuaja

16

246-251

DJIEMEHThI TCOpUU BepOﬂTHOCTeﬁ. C06I)ITI/IC, BEPOATHOCTH CO6LITI/I${, CJIOKCHUEC U YMHOXKCHUC BepOﬂTHOCTCﬁ. Ilonstre o
HE3aBUCHMOCTH COOBITHH. ﬂI/ICerTHaSI cnyqaﬁﬂaﬂ BCJIMYMHA, 3aKOH €€ pacupcaCICHUs. YucoBele XapaKTCPpUCTUKHU
,Z[PICKpCTHOﬁ BeJMYUHBI. [IOHSITHE 0 3aKOHE OOJIBIITUX YHCE]L.

252-257

DNeMEeHThl MaTeMaTH4ecKoi cratuku. [IpencraBienne JaHHBIX (TaOIUIIBI, AMATPAMMBI, TpapUKH), TeHepaTbHas
COBOKYITHOCTB, BRIOOpKa, cpenHee aprudmerndeckoe, Meauana. [lousimue 0 3a0a4ax Mamemamuyeckoi CImamuxu.
Pewenue npaxmuyeckux 3a0au ¢ npuMeHeHueM 8ePOSIMHOCTIHBIX MEmMo00s.

258-260

HpaKTﬂ'—leCKOe 3aHATHE
Pemenne MPAKTUICCKUX 3aJ1a9 C MIPUMEHCHUEM BEPOATHOCTHBIX MCTOJOB.

261

KoHTpoabHas padoTa 1o TeOpur BEPOATHOCTEH U MAaTEMATHUECKOM CTaTHKE.

Tema 11.
YpaBuenus u
HEpaBeHCTBA.

Coaep:xanue yueOHOro MaTepuaJa.

262

PaBHOCHIBHOCTB ypaBHeHHﬁ, HEPABCHCTB, CUCTCM.

263-267

PaHI/IOHaHLHLIe, HUppalroOHaJbHBIC, TOKA3aTCJIbHBIC U TPUTOHOMCTPUYCCKUC YPABHCHUS U CUCTCMBI. OCHOBHEIE MPpUEMbL
X pClICHUsA (pa3ﬂ0>1<eHMe Ha MHOXXUTCJIU, BBEACHHUC HOBBIX HCU3BCCTHBIX, MMOJACTAHOBKA M rpa(bﬂqecxnﬁ MGTOI[).

268-272

ParnmonanesHble, HppaiOHAIbHBIC, TOKAa3aTeIbHbBIE M TPUTOHOMETPHUYECKIE HepaBeHCTBA. OCHOBHBIC TIPHEMBI HX
pemenust. Mcrnonbp3oBaHne cBOMCTB U rpaMKOB QYHKIMH IPH PEIICHUH YPaBHEHUI N HEpaBEeHCTB. MeTo ] HHTEPBaJIOB.
N300pakeHre Ha KOOPANHATHOMN IUIOCKOCTH MHO>KECTBA PELICHUH ypaBHEHUH W HEPABEHCTB C JBYMSI IEPEMEHHBIMH 1
UX CHCTEM.

273-274

[TpumeHeHne MaTEMaTHIECKUX METOJIOB JUTS PEIICHHS COAEPKATENbHBIX 3a/1ad U3 PA3INYHbIX 00JIacTel HAyKH U
NpakTUKH. MHTeprperanys pe3yabpTaTa, yu4eT pealbHbIX OrpaHUnYEeHHH.

275-284

IMpakTuyeckoe 3aHsITHE

Brinosnnenue TecToBOro 3aganus mno reMe «PelleHre palroHalbHbIX YPAaBHEHUN.

BrimostHeHHE TECTOBOTO 3aaHMsI 110 TeMe «PeleHne uppanuoHaabHbIX YPaBHEHUI.

BrimostHeHHE TECTOBOTO 3aaHMsI 10 TeMe «Perrenne moka3aTebHBIX YpaBHSHUI.

Brinonnenue TecToBOro 3aganus 1no reMe «PerieHrne TpUroHOMETpUIECKUX YPAaBHEHUID.
BrimostHeHHE TECTOBOTO 3aaHMsI 110 TeMe «Penrenne panroHaIbHBIX HEPABEHCTBY.

BrimostHeHHE TECTOBOTO 3aaHMsI 10 TeMe «PeleHne moka3aTeIbHBIX HEPABEHCTBY.

Brinonnenue TecToBOro 3aaanus mno reMe «PelieHrne TpUroHOMETPUUIECKUX HEPABEHCTBY
BrinonHenue TecToBOro 3aaHus o teMe «Pelienne cuctemM ypaBHEHH..

BeinojiHeHre TecTOBOrO 3aaHus o TeMe «I paduueckoe peleHne CHCTEM YPaBHCHHI M HEPaBCHCTBY.

10

285

KonTponbHas padoTa o pelieHHI0 ypaBHeHH, HePaBEeHCTB, CHCTEM.

Hroro:

285
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI INCHUTIJINHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHUYECKOMY 00ecneYeHHI0
Peanuzanus nporpaMmbl JUCHUILTUHEI TpeOyeT Hanuuus yueOHoro kabunera «MaTtemaTukay.
O6opynoBanue yueOHOro KabuHera:
[Tocamounbie MecTa MO KOJIHYECTBY 00YJarOIIMNXCS;
Pabouee mecTo npenogaBaTens;
KommuiekT yueOHO-HarIaIHbIX MaTepUaoB.
TexHu4veckue cpeacrsa o0yyeHus:
KomneioTep ¢ IUIIEH3MOHHBIM POrPpaMMHBIM 00€CIICUEHHEM;
IIpoexrop;
NHTEepakTUBHBIN KOMIUIEKC.
3.2. UudopmanuonHoe odecriedeHne 00yUeHUs .
OcCHOBHBIE HCTOYHHUKH 1JI1 00y4arOIINXCH
OcHOBHbBIE HICTOYHUKHU:
1. bammakoB M.M. MaremaTrka anredpa u Hayajla MaTeMaTHIECKOTO aHAIN3a, TEOMETPUSI:
yuebHuk: -M.:U3narenbckuii ueHTp «Axagemus», 2017
2. bammvako M.U. Marematuka: yueOHUK- M.: M3naTenbckuii neHTp «Akanemus», 2019r.
Jlono/IHUTe IbHbIe HCTOYHUKH /11 00Y4YaIOLIUXCS:
1. bammakoB M.H. Marematuka anredpa v Hadaia MaTeMaTHIECKOTO aHAIM3a, TEOMETPHS:
3agadnuK: -M.:M3natenbckuii ieHTp «Akanemus», 2017
2. B.A. Nmmnaun, JI.O. enumena, E.M. botiuenko. EI'D — 2011. M., ACT: Actpens, 2015 .
HNuTepHeT pecypcesbi:
Maremaruka B OTKpBITOM KOJUIE/KE, PEKUM JocTyna  Www.mathematics.ru
['eomeTpruecKuii moprai, pexxuM A0CTya WWw.neive.by.ru
I'padukn Gpynkimii, pexxum nocryma graphfunk.narod.ru
EI'D nmo maremaTtuke: MoJAroTOBKa K TECTUPOBAHUIO, PEKUM JI0CTYIIA
Www.uztest.ru
Marematika B TOMOIIIb IIKOJIBHUKY M CTYACHTY (TeCThl IO MaTematuke online), pexwum gocrymna
www.mathtest.ru

4. KOHTPOJIb Y1 OLIEHKA PE3YJbTATOB OCBOEHUS JAUCHHUIIJINHBI
KoHTpoJb 1 o11eHKa pe3ylIbTaTOB OCBOCHUS TUCLMIUIMHBI OCYILIECTBIIAECTCS MPENOIaBaTesieM B
Ipolecce MPOBeIeHUs MPAKTHUECKUX 3aHATHI U KOHTPOJIBHBIX PaboT, TECTUPOBAHHUS, a TAKKe
BBITIOJTHEHMS 00YJarOIIMMCS] MHIUBUYaTbHBIX 3aJaHU, TPOEKTOB, HCCIICTOBAHUM.

Conepxanue 00yyeHust Pe3yabTaThl 00yueHus ®opMbI U METOAbI

(Ha ypoBHe y4eOHBIX AeHcTBHil) | KOHTPOJISI U OLCHKHU
pe3yJbTaToB 00y4YeHust

BBEJIEHUE
BBenenue O3HaKOMIIEHHE C POJIBI0 MATEMAaTUKN | OIEHKa pPe3yJIbTaTOB
B HayKe, TEXHHUKE, IKOHOMUKE, BBITIOJIHEHUSA
WH(GOPMAITMOHHBIX TEXHOJIOTHIX U BHEAYIUTOPHOM
MPaKTUYECKON JEATENbHOCTH. CaMOCTOSATEITHLHOM pabOTHI;
-O3HaKOMJICHUE C IENIAMU U TECTUPOBAHUE; PELICHUE

3aauaMH U3ydeHHUs MaTeMaTHKK TIPU | 3a7a4; YCTHBIH Ompoc;
ocoenuu npodeccuii CIIO u
crrernansHOCTel CIIO.

AJITEBPA
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http://www.uztest.ru/

Pa3BuTHe NOHATHS O YHCIIE

Brimonuenue apudmerniaeckux
JICUCTBHUI HAJl YACIaMH, CoueTas
YCTHBIC M TUChMEHHBIC IPUCMBI;
-HaXOXKJICHUE TPUOIIMKCHHBIX
3HAYEHUH BETUYMH U MOTPEIIHOCTH
BBIYHCIICHUH (aOCOMIOTHAS U
OTHOCHUTENbHAS);

-CpaBHCHHE YUCIIOBBIX BHIPAKEHUIA;
-HaXO’KJICHHE OINOOK B
MPeoOpa30BaHUAX U BBIYUCICHHSIX
(oTHOCHTCS KO BCEM ITyHKTaM
MIPOTpaMMBl).

OLICHKA pe3yJIbTaToB
BBITIOJTHEHHSI PAKTUYECKON
padoTsl,

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

- OLEGHKAa  pe3yJbTaToOB
BBITIOJTHECHHS

CaMOCTOSITEIbHON PabOThI,
-OLIeHKA Pe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIBEHOM
MUCbMEHHOH paboThI,

- OIICHKa PEe3yJIbTaTOB
BBIMOJTHCHHUS
BHEAyAUTOPHOM
CaMOCTOSITEIbHON PabOTHI;
YCTHBIN OIIpOC;

KopHn, crenenn, jorapugmsi

-O3HaKOMJICHUE C TIOHSITUEM KOPHS K-
1 CTETIEHU, CBOMCTBAMHU PAJIUKAJIOB U
C TIpaBUJIAMH CPaBHEHHNEM KOpHEH.
-GopmynupoBaHue ONpeacIeHUs
KOpHSI M CBOMCTBA KOPHE.
Brruncienue u cpaBHeHUE KOpHEH,
JleJaTh OPUKUAKY 3HAUCHUS KOPHSL.
[IpeoOpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIpQKCHHH, COAEpIKAIINE
paauKanbl.

-BeInosHeHue pacueToB Mo
(dhopMyiaM, copepiKaluM paJuKaibl,
OCYIIECTBJISS. HEOOXOIUMBIC
IIOJICTAHOBKY W MTPE0Opa30BAHMS.
-OnpeneneHue paBHOCUILHOCTH
BBIPAKECHUH ¢ panukanaMmu. Pemenue
HppALMOHATIBHBIX YPaBHEHUM.
-O3HaKOMJICHUE C TIOHSITHEM CTEIICHU
C JIEUCTBUTEIBHBIM MTOKA3aTEIEM.
'HaXO)KI[eHI/Ie 3HA4YCHUA CTCIICHU,
WCTIOJIB3YsI IPH HEOOXOTUMOCTH
HHCTPYMEHTAJILHBIE CPEACTBA
-3anuch KOpHS M- CTETICHH B BHUJIC
CTETIeHH C IPOOHBIM TIOKa3aTelIeM
Ha000pOT.

-OopMyIMPOBKA CBOMCTB CTEIEHEN.
Brruucnenue crenenu ¢
paIroHANBHBIM ITOKa3aTeNeM, Jaemast
IMPUKHUJIKY 3HAUYCHUA CTCIICHHU,
CpaBHEHUE CTEICHEM.

-[IpeoOpa3zoBaHus YUCIOBBIX U
OyKBEHHBIX BBIPOKCHHIA, COIEpIKAIINe
CTCIICHH!, IPUMCHSA CBOIiCTBA.
Peuienne nokasaTesbHbIX YPaBHEHU.

-O3HaKOMIICHUE C TPUMEHCHUEM
KOpHEW U CTeneHel NMpy BBIYUCICHUN
CpEeIHMX, IPU JEICHUH OTPE3Ka B
«30II0TOM ceueHum». Pemenue
MIPUKJIATHBIX 32/1a4 Ha «CIOXKHBIS

-OIICHKa PE3yIbTaTOB
BBITIOJTHEHHST  TTPAKTHYCCKOMN
paboTHI,

- OIEHKa  pe3yJbTaToB
BBITTOJTHEHHUS TECTOBOTO
3aJIaHusl,

- OIEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHON PabOTHI,
- OLIEHKA Pe3yJIbTaTOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJIbTaTOB
BBITTOJTHEHHUS
BHEAYAUTOPHOU
CaMOCTOSITEIbHOMN PabOThI;
YCTHBIN OIPOC;
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IMPOUCHTHI.

IIpeobpa3zoBanue

aJareGpanyecKux BbIpakKeHHii

-BemosnHenus nmpeoOpa3zoBaHuii
BEIPXCHHIA, IPUMEHSS (POPMYJIBI,
CBSI3aHHBIC CO CBOHCTBaMHU CTEIICHEH
1 jorapudmoB.
-Onpenenenue 007IaCTH TOMTYCTUMBIX
3HAYEHUH JTorapu(HMUIECKOTO
BbIpaxkeHus. Pernenne
norapu()MUIECKUX ypaBHEHHH.

OLICHKA pe3yJIbTaToB
BBITIOJTHEHHSI MTPAKTHYECKOM
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHCHHS TECTOBOT'O
3aaHus,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA pe3yJIbTaTOB
BBIITOJTHCHUA KOHTpOHBHOfI
MUCbMEHHOH paboThI,

- OLICHKa pe3yJbTaTOB
BBIITOJTHCHUA
BHEAyAUTOPHOM
CaMOCTOSITEIbHOM PaboTHI;
YCTHBIN OIIpOC;

OCHOBBI TPUTTOHOMETPUH

OcHoBHBIE - 3yuenue panguaHHOro MeToaa OLIEHKa pe3y/IbTaToB
NOHATHUS WU3MEPEHHUS YIJI0OB BPAILCHUS U UX BBINOJIHEHUS IIPaKTUYECKOI
CBA3b C TPaAyCHON MEpOl. padoTsl,
UzobpaskeHne yrioB BpalleHUs Ha - OIEHKa  pe3yJbTaToB
OKPY>KHOCTH, COOTHECEHHUE BEJIMYMHBI | BBIOJHEHUS
yIJa ¢ ero PacHoNI0KEHUEM. CaMOCTOSITENbHON paboTHI,
- @opMyIUpPOBKA ONpPEEIECHHS - OIICHKA pe3yJIbTaTOB
TPUTOHOMETPUUECKUX GYHKLUM 115 BBINOJIHEHUS KOHTPOJIBHOH
YTJIOB IOBOPOTA ¥ IUISl OCTPBIX YIJIOB | MIMCHbMEHHOM paboTHI,
MPSIMOYTOJILHOTO TPEYTONBHUKA U - OIICHKa pe3yJbTaTOB
OOBSICHATH UX B3aUMOCBSI3b. BBITIOJTHEHUS
BHEAyAUTOPHOMN
CaMOCTOSITEbHOM  paboThL;;
YCTHBIN OIpOc;
OcHoBHbIE -IIpuMeHeHrEe OCHOBHBIX OnCHkKa PesyJIbTATOB
BBINOJIHEHUA TPaKTHUECKON
TPHTrOHOMETpHYECKHE TPUTOHOMETPUUECKUX TOXKIECTB ISt paGoTEI,
rosaecTEa BBIYMCIIEHNUS] 3HAYCHHUI - oucHka - pe3yJbTATOB
BBINOJIHEHUS

TPUTOHOMETPUIECKHUX (PYHKIIHNA TIO

OJTHOM U3 HUX.

CaMOCTOSITEIbHON PabOTHI,
- OIICHKa Pe3yJhTaTOB
BBITIOJTHEHHS
BHEAyAUTOPHOM
CaMOCTOSATEIBHOM
YCTHBIHN OIpOC;

pabotsr;
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MpeoGpasoBanus -M3y4yenue ocHOBHBIE (POpMYIIBI OLICHKA pe3yabTaToB
. TPUTOHOMETPUH: (POPMYIIbI CIIOKEHUS], | BBIIOJHEHUS NPaKTUUECKOM
npocTedmux
yIBOCHUS, TPeoOpa3oBaHMs CyMMBI padoTsl,
TPUTOHOMETPHYECKUX TPUTOHOMETPUUECKUX (PYHKIIUH B - OLICHKa  pe3yJbTaToB
BbIpaKeHHii IpOU3BEICHNUE U IPOU3BEACHUS B BBITTOJTHEHHUS
CYMMy U IPUMEHATH IPH BBIYUCICHUH | CAMOCTOATEIILHOM pabOTHI,
3HAa4YECHUS] TPUTOHOMETPUIECKOTO - OLICHKA Pe3yJbTaTOB
BBIPKEHHS U YIPOLICHUS €TO. BBITTOJTHEHHUS
-O3HaKOMJIEHHE CO CBOWCTBAMH BHEAyAUTOPHOMN
CUMMETPUH TOYEK Ha eANHUYHON CaMOCTOSITENbHOM  paboThl;
OKPY>KHOCTH U IPUMEHSATH UX IS YCTHBIN OIPOC;
BBIBOJIA (DOPMYJT IPHUBE/ICHHSI.
Mpocreiimue -Pemenne no popmynam u o OLICHKA pe3yJILTaToB
TPUTOHOMETPUIECKOMY KPYTY BBITIOJIHEHNSL TPAKTHYECKOM
TPUTOHOMETPHYECKHe .
NPOCTEHIINX TPUTOHOMETPUIECKHUX padoTsl,
YPaBHCHUHA ypaBHEHHI. - OLIECHKa  PE3yJIbTaTOB
U HepPaBeHCTBA - [Ipumenenune 00X METOOB BBITIOJTHEHHUS TECTOBOTO
peleHus ypaBHEeHU (puBeIeHHE K 3aJaHusl,
JTUHEHHOMY, KBaJPaTHOMY, METOJ - OLEHKAa  pe3yabTaToOB
Pa3NoKEeHU Ha MHOKHUTEIHN, 3aMEHBl | BBITIOJIHCHUS

NEPEMEHHOMN) TIPH PELICHUH
TPUTOHOMETPUUECKUX YPABHEHHH.
-OTMeTKa Ha KpyTe perIeHus
MPOCTENIINX TPUTOHOMETPHUUECKHUX
HEPaBEHCTB.

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

BBITIOJTHEHHUS
BHEAYIUTOPHON
CaMOCTOSITENbHOM  paboThI;
YCTHBIH OIPOC;
ApKcHHYyc, APKKOCHHYC, -O3HaKoMIIEHHE C IOHITUEM OLIEHKa pe3yIbTaTOB
00paTHBIX TPUTOHOMETPHUYECKUX BBITIOJIHEHNSL TPAKTHYECKOM
ApKTAHIeHC .
¢$byHKUMi, padoTsl,
“1ucaa -U3yuenue ompeneneHus apkCUHyca, |-  OIEHKa  pPe3yJbTaToB
apKKOCHHYCa, apKTaHreHCa YnCIa, BBITTOJTHEHUS TECTOBOTO
(hopMynHpOBKa UX, H300paskeHHE Ha 3aJaHusl,
€AMHUYHON OKPYXHOCTHU, IPUMEHEHUE | -  OLEHKa  pe3yJbTaToB
IPU pelICHUH ypaBHEHUI. BBINOJIHEHUS
CaMOCTOSITEIBHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITTOJIHEHHST KOHTPOJIbHON
MUCbMEHHOHN paboThl,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHUS
BHEAyAUTOPHOM
CaMOCTOSITEIbHOM  paboThI;
YCTHBIH OIPOC;
®YHKIUHU, UX CBOMCTBA U TPA®UKH
®Oyukunn. -O3HaKOMJ‘I€HI/I€ C TMOHITHEM OLICHKA Pe3yIbTaToB
IIepEMEHHOMN, IpUMepaMu BBINOJIHEHUS IPaKTUYECKOI
IlonsiTHe 0 HenpepbLIBHOCTH o
3aBUCUMOCTEH MEKAY MEPEeMEHHBIMH. | PaOOTHI,
bynxmun -O3HaKkoMIIeHHE C TIOHATHEM Tpaduka, | - OLICHKAa  PE3yJIbTATOB
OIIpeNIeNIATh IPUHAJIC)KHOCTh TOUKU BBINOJIHEHUS

rpaduky ¢yukimu. ITo popmyie
mpocTenie 3aBUCUMOCTH
OmpeAeNATh BUI e¢ rpaduka.
BripaxkaTth 110 hopmyie OaHy

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA PEe3yJIbTATOB

BBITIOJTHEHHS
BHEAyJAUTOPHOMN
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MEPEMEHHYIO Yepe3 IpyTrue.
-O3HaKOMJIEHHE C OTIpeCIICHUEM
¢yHkunu, HGopMyIHpOBaTh €ro.
Haxoxnenne obnactu onpeaeeHus u
00J1acTH 3HaYCHUI (PYHKITHH.

CaMOCTOSTEILHON
YCTHBIH OIPOC;

paboTsr;

CpoiicTBa pyHKOMMH.
I'padguueckasn
HHTepIpeTanus.
IIpumepsl
(pYHKIHOHATBbHBIX

3aBHCHMOCTEH B

-O3HaKoMIIEHHE C TIPUMEpaMH
(hYHKITMOHATBHBIX 3aBUCUMOCTEH B
PeaNBHBIX TIPOIECcCax U3 CMEXKHBIX
JTUCITUTITIH.

- O3HaKOMJIEHHE C JTOKA3aTEIHHBIMHU
paccyXIeHUSIMHU HEKOTOPBIX CBOMCTB
JIMHEHHOHN M KBaApaTHYHON (YHKIIMH,

OIICHKA pe3yJbTaToB
BBITIOJIHEHHSI MPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTAaTOB
BBITIOJTHEHHS

CaMOCTOSITEIBHOM PaboOTHI,
- OLICHKA pe3yJbTaToOB

IIPOBOJUTD UCCIICAOBAHUE TUHEWHOM, | BBIITOJHEHUS

peajJbHBIX KyCOYHO-JIMHEHHOM, IPOOHO - BHEAYIUTOPHON

npoueccax v siBJIeHHsAX JIMHEHUHOM CaMOCTOSITETbHOH ~ paboTHI;
Y KBQJIPATUYHON (QYHKIIUH, CTPOHUTH YCTHBIH 0IIpOC;
ux rpaduku. CTpOUTh U YUTAThH
rpa¢uku Gynkuuid. MccnenoBanue
GbyHKINU.

-Cocrasnenue Buia GYHKIUH 1O
JTAHHOMY YCIJIOBHIO, PEIICHUE 3a1a41
Ha 3KCTPEMYM.

-BemosnHenne mpeobpa3zoBaHus
rpaduka GpyHKIHM.

OOpaTHble QpyHKINH -M3y4enue nmonsaTust obpatHon OLIEHKa pe3y/IbTaToB
GbyHKIMH, OoTIpesieIeHNe BUaa U BBINOJIHEHUS IIPaKTUYECKOI
mocTpoeHue rpaduka oopaTHOR paboTHI,

(yHKIMHU, HAXOXKACHUE ee 00JacTu - OLICHKa  pe3yJbTaToB
olpeJiesIeHus U 0baacTu BBINOJIHEHUS

3HaueHui. [I[pumMeHeHre cBoiCcTBa
(hyHKIUI IPU HCCIeTOBAaHUH

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTATOB

YpaBHEHUH M NPU PEIICHUH 33124 HA | BBIMOJHEHUS
3KCTPEMYM. BHEAyAUTOPHOMN
-O3HaKOMJICHHE C TIOHSTHEM CII0KHOMN CaMOCTUOﬂTeﬂBHOﬁ paboTr;
yHKIHH. YCTHBIN OIPOC;
CreneHHble, -Brruncnenune 3HaueHnss QyHKIUM IO | OLIEHKA pe3yabTaToB
NnoKa3aTejbHble, 3Ha4YeHuIo aprymenta. Onpenenenue BBITIOJIHEHNSL TPaKTHYECKOM
Jorapudmuyeckue u IIOJIOKEHUS TOUKU Ha rpaduke 1o ee paboTHI,
TPUTOHOMeTpHUYeCKHUe KOOpJIMHaTaM U Hao0opoT. - OIIEHKa  pe3yJbTaToB
(yHkIHH. -Mcnonp3oBanue cBoiicTBa QyHKIMH BBIIIOJIHEHUS
OopaTtHbIe JUTSL CPAaBHEHUS 3HAUCHHI CTETICHEH U | CAaMOCTOSTEIbHOM paboThI,
TPUTOHOMeTpHUYecKue Jorapu@mos. - OIICHKa pPe3yJbTaTOB
(yHkIN -ITocTpoenne rpaIKOB CTENIEHHBIX U | BBIIOJHEHHUS
norapuPMuIeckux QyHKIHH. BHEAYAUTOPHOI
-Pemenne nokasarenabHbIX U CaMOCTOSATENILHOH  paboTe;

norapuMUIECKUX ypaBHEHUH 1
HEPaBEHCTB 110 U3BECTHBIM
AITOPUTMAaM.

-O3HaKoMIIEHHE C TIOHSITHEM
HEIPEPBIBHOM NIEPUOANYECKON
(byHKIMYU, GOPMYITHPOBKA CBOWCTBA
CHHYCa M KOCHHYCa, TIOCTPOEHUE X
rpauKoB.

-O3HaKoMIIEHHE C IOHITUEM
TapMOHHYECKUX KoJieOaHUH 1
npUMepaMH FapMOHUYECKUX

YCTHBIM 0IIpOC;
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KOJIeOaHUH 1Is1 ONTUCAHUS MIPOLIECCOB
B (DU3MKE U APYTHX 00JACTIX 3HAHHS.
-O3HaKOMJICHUE C TIOHSITHEM
Pa3pBIBHOI MEPUOIUYECKON PyHKIINHY,
(hopMyHpOBaTh CBOWCTBA TaHTEHCA U
KOTaHreHCa, CTPOUTh UX IpaUKH.

-IlpumeneHrEe CBOWCTB (DYHKITMMA IS
CpaBHEHUS 3HAYEHUN
TPUTOHOMETPUIECCKUX (YHKIIHMA, IS
peUICHUA TPUTOHOMETPUICCKUX
YpaBHEHU.

-IToctpoenne rpadukoB 0OpaTHBIX
TPUTOHOMETPUIECKHUX (PYHKIHUN U
OIIPEACIATH O TpaduKaM MX
CBONCTBA.

-Brinmonnenue nmpeobpazoBaHus
rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnegoBaTeabHOCTH

-O3HaKOMIICHHE C TOHSITHEM
YHCIIOBOI MOCIEI0BATEILHOCTH,
crnocodaMu ee 3amaHusl,
BBIYNCIIEHUSIMH €€ YJIEHOB.

-O3HaKOMIIEHHE C TIOHATHEM npeacia

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHEHHS

CaMOCTOSITEIBHOM paboTHI,
- OIICHKa pe3yJbTaTOB

BBITIOJTHEHHS
MOCIIEI0BATEIEHOCTH. BHeay/IHTOPHO
-O3HaKOMIIEHHE C BBIYMCIIEHUEM CaMOCTOSITENILHOH  PabOTHI;
YCTHBINM 0IIpOC;
CYMMBI 0€CKOHEYHOTO YUCIOBOTO
psila Ha IpUMEPE BBIYHCICHUS CyMMBI
0ecKoHEeuHO yObIBaroIeit
reOMETPUUECKON POTPECCHH.
-Penienne 3ama4 Ha MpUMEHEHUE
(hopMyIIBI CyMMBI OECKOHEYHO
yOBIBatoIIeH TeOMEeTPUIECKOM
MIPOTPECCHH.
I[pousBoanas u ee -O3HaKoMIIEHHE C TIOHSITHEM OLICHKA pe3yabTaToB
npuMeHeHue MIPOU3BOIHOM. BBITIOJTHEHUSI TTPAKTUYECKOMN
-Uzyuenne u popMynupoBaHue e paboTHI,
MEXaHHUYECKOTO ¥ TEOMETPUIECKOTO - OLIGHKAa  PEe3yJbTaToB
CMBICTIA, U3YYEHHUE aITOPUTMA BBITIOJTHEHHS TECTOBOTO
BBIUMCIICHHS TTPOU3BOIHON Ha 3a/1aHus,
MPUMEPE BHIYMCIICHHSI MTHOBEHHOM - OLIGHKA  PE3yJIbTaToOB
CKOPOCTH U YTJIOBOTO KOX(Q(PHULINEHTa | BHIOJHEHHUS

KacaTeJIbHOM.

-CocraBnenne ypaBHEHH
KacaTeJIbHOH B 00IIEM BHJIE.
-3HaHMe TpaBUiIa
nuddepeHIUPOBaHNS, TA0IULIBI
MPOU3BOIHBIX 3JIEMEHTAPHBIX
(GyHKIUH, TPUMEHEHUE TS

CaMOCTOSITEIbHON PabOThI,
- OIICHKA Pe3yTbTATOB
BBITIOJIHEHUSI KOHTPOJIBHON
MUCbMEHHOH paboThI,

- OIICHKa pe3yJIbTaTOB
BBITTOJTHEHUS
BHEAYJIUTOPHON
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muddepeHunpoBanus GYHKIUH, AT

COCTaBJICHHSI YPaBHEHUS KacaTeIbHOM.

-M3y4yenue TeopeMbl O CBSI3U CBOHCTB
(yHKUIWHU B IPOU3BOAHOM,
(hopMyIIHPOBKA HX.

- C IOMOIIbIO TPOU3BOTHOM
uccienoBanue (QyHKINM, 3aJaHHOH
¢dhopmynoii.

-YcTaHOBIEHUE CBS3H CBOWCTB
(YHKIMU ¥ TIPOU3BOIHOM 110 UX
rpadukam.

-IIpuMeHeHune TpoU3BOIHOM 1JIst
peleHus 3a1a4 Ha HaX0XK/ICHHE
HanOOJBIIETO, HANMEHBILIETO
3HAYCHUS U Ha HAXOXKICHUE
IKCTpEMyMa.

CaMOCTOSTEILHON
YCTHBIH OIPOC;

paboTsr;

IlepBoodGpa3Hasi u
HHTErpaJx

-O3HaKoMJIEHUE C TOHATHEM
MHTErpania 1 nepBooOpa3zHoOH.
-M3yueHne npaBuiia BEIYUCICHUS
nepBooOpa3Hoii U TeopeMbl HptoToHa-
JleitOnuma.

-Pemenue 3aa4 Ha CBA3b
MIEPBOOOPa3HON U €€ C IPOU3BOIHOM,
Ha BBIYMCIICHUE NIEPBOOOPa3HOMN IS
JaHHOW (hyHKUHUH.

-Pelienue 3a/1a4 Ha TPUMEHEHKE
WHTETpaJia s BBIYUCICHUS
(u3nUecKnX BEIWYHH U IUIOIAACH.

OIICHKA
BBITIOJTHCHHUS
paboTHI,

- OIeHKa
BBITIOJTHCHHS
3aJlaHusl,

- OIeHKa
BBITIOJTHCHHS
CaMOCTOSITeTLHON pabOTHI,
- OIICHKA Pe3ybTATOB
BBITIOJTHEHUS KOHTPOIILHOM
MMCHbMEHHON paboTHI,

- OIICHKa pe3yJIbTaTOB

pe3yabTaToOB
MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

BBITTOJTHEHHUS
BHEAYIUTOPHON
CaMOCTOSITeIbHOH  pabOTHI;
YCTHBIH OIPOC;
YPABHEHUSA U HEPABEHCTBA
YpaBHeHUs M CHCTEMBI -O3HaKoMJIEHHE C IPOCTEHIINMU OLICHKA pe3yIbTaToB
YPaBHEeHHIA CBEICHUSMHU O KOPHSIX BBITIOJTHEHHUS NTPAKTHYECKOM
HepaBeHcTBa U cMCTeMBbI | alreOpandecKuX ypaBHEHUMH, C padoTsl,
HEPABEHCTB C ABYMSI NOHSATHAMHU HCCIEJOBAaHUs ypaBHEHUH | -  OLEHKa  pe3ylJbTaToB
nepeMeHHbIMHU U CUCTEM YpPaBHEHHH. BBITIOJTHEHHS TECTOBOTO
- Uzyuenune Teopuu paBHOCHIBHOCTH | 3aJaHusl,
YpaBHEHUH U ee IPUMEHEHHE. - OUEGHKA  pe3yidbTaToB
[loBTOpeHue 3anKcy pelIeHus BBINOJIHEHUS

CTaHJAPTHBIX YPABHEHUH, IPUEMBI
rpeoOpa3oBaHusl YpaBHEHUH IS
CBEJICHUS K CTaHJJaPTHOMY
YpaBHEHHUIO.

-Pemienue palvoHanbHbIX,
UppaLMOHANBHBIX, IOKA3aTEIbHBIX U
TPUTOHOMETPHUIECKUX YPAaBHCHUU U
CUCTEM.

-Hcnonb3oBaHue cBOMCTBA U
rpadukoB QYHKIUI TSI peIIeHus
ypaBHeHuil. [loBTOpeHrnE OCHOBHBIX
MPUEMOB PEIICHUS CUCTEM.
-Penienue ypaBHeHuUs, IpUMEHSIS BCe
IpueMBbI (Pa3NnokKeHne Ha MHOYKUTEIH,

CaMOCTOSITEIbHON PabOTHI,
- OIICHKA PE3yJIbTATOB
BBITIOJTHEHHSI KOHTPOJIbHOM
MUCbMEHHOH paboThI,

- OIICHKa Pe3yJbTaTOB
BBITIOJTHEHHS
BHEAYIUTOPHOU
CaMOCTOSATEIBHOMN
YCTHBIM 0Ipoc;

pabortsr;
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BBEJICHUC HOBBIX HCH3BECTHBIX,
MOJICTAHOBKA, TPaUICCKUN METOT).

- Pemenue cuctembl ypaBHEHHIA,
MIPUMEHSISL PA3JIMYHBIE CIIOCOOBI.
O3zHakoMJICHHE ¢ OOIIUMHE BOTIPOCAMHU
pelleHHs HEPABEHCTB U
WCTIOJIb30BaHUsI CBOMCTB U Tpad)uKOB
(yHKIUH NpY PEIICHUN HEPABEHCTB.
-Pemenune HEPABCHCTBA U CUCTEMBI
HEPABEHCTB, MPUMEHSIS Pa3InIHbIC
CIIOCOOBI.

- [IpuMeHeHne MaTeMaTHYECKUX
METOJIOB JUTSI PELICHUS
COJICPIKATENIBHBIX 337129 U3 Pa3InIHBIX
o0acTei HAyKH W IPAKTHUKH.
WuTepnperupoBanue pe3yibTaToB,
YUUTHIBAS peaibHbIC OTPAHUUCHHS.

3JEMEHTbI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN 1

CTATUCTHUKH

OcCHOBHbBIC IOHATHS

KOMOWHATOPHUKH

-M3yuenne mpaBwil KOMOWMHATOPHKH H
MIPUMEHEHHUE TPH PELLICHUH
KOMOWHATOPHBIX

3amad.

-Pemenre koMOMHATOPHBIX 3a1a4
METO/IOM Iiepebopa 1 Mo MPaBUILY
YMHOXEHHS.

OIICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHECHHS

CaMOCTOSITEIBHOM PaboTHI,
- OLICHKA pe3yJbTaTOB

-O3HaKoMJIEHUE C MOHATHSIMU BBINOJIHEHUS
KOMOWHATOPUKH: pa3MeILeHUIMH, BHEAYAUTOPHOI
COYETaHUSIMHU U NI€PECTAHOBKAMU U CaMOCTOSITEIBHOW  paboThI;
(hopMynaMu JUIst UX BEIYUCIICHUSI. YCTHBIN OIPOC;
-O0bsicHeHre | MpUMEHeHHe (GopMyIl
JUTSL BBIYMCIICHUS pa3MeILeHUH,
IIEPECTAHOBOK U COYETAHUN ITPU
peleHnH 3aaad.
-O3nakomiieHue ¢ OmHoMoM HeioToHa
U TpeyroiabHukoM Ilackais.
- Pemmenne npaktuueckux 3aaay ¢
UCIIOJIb30BaHUEM TTOHITUHN U TIPaBUIT
KOMOWHATOPHKH.
D1eMEHTBI TEOPHH -M3y4yenue Kiaccu4eckoro } OLIEHKa pe3yIbTaToB
N OTIpeJIeNICHHsI BEPOSITHOCTH, CBOMCTBA | BHIIIONHEHUSI TMPaKTHYCCKOM
BepoOsSITHOCTEH
BEPOSITHOCTH, TEOPEMY O CyMMeE padoTsl,
BEPOSITHOCTEH. - OUEGHKa  pe3yJbTaToB
-Paccmorpenue npumepos BBINOJIHEHUS

BBIYKCIICHUA BepOsITHOCTEH. Perenue
3a/1a4 Ha BBIUYUCIICHUE BEPOSTHOCTEH
COOBITHH.

CaMOCTOSITeTLHON pabOTHI,
- OLICHKA PE3yJIbTaTOB
BBITIOJTHEHHS
BHEAYIUTOPHON
CaMOCTOSATEIBHOM
YCTHBIH OIPOC;

paboTsr;

IIpeacraBiieHue JAaHHBIX

(TadUIbI, JUATPAMMBI,

rpaduxn)

-O3HaKoMJICHHE C MpeaACTaBJICHUEM
YHUCJIOBBIX JAaHHBIX U UX
XapPaKTCPUCTUKAMU.

-Pemenue MPAKTUYCCKUX 3aJa4 Ha

OIICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIeHKa
BBITIOJTHCHHS
CaMOCTOSITEIbHON paboTHl,

pe3yabTaToOB
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00pabOTKy YMCIIOBBIX JaHHBIX,

- OLICHKa pE3yJIbTaTOB

BBITIOJTHEHHS
BBIUMCIICHNE UX XapaKTePUCTHK. BHEAYIUTOPHON
CaMOCTOSITETIbHOH ~ paboTHI;
YCTHBIH OIPOC;
I'EOMETPHUS
IpsiMble U IIOCKOCTH B -OopmynupoBaHue U MPUBEICHUE OIICHKA Pe3yNIbTaToB
JIOKa3aTeNbCTBA IPU3HAKOB BBITIOJTHEHHUA TPAaKTHYECKON
NMPOCTPAHCTBE
B3aMMHOTO PACIIOJOXKEHHS MPSIMBIX U | paOOTHI,
wiockocTel. Pacro3naBanue Ha - OIICHKa  PE3yJbTAaTOB
yepTexax ¥ MOJAETSX BBITIOJTHEHHS TECTOBOTO
Pa3IMYHBIX CITy4aeB B3AaUMHOIO 3a/1aHus,
PpAacIONOXKEHUS IPSIMBIX U - OIICHKa  PE3yJbTaTOB
IJIOCKOCTEH, apryMEHTUPOBAHUE BBITIOJIHEHUSA

CBOUX CYKIEHUH.

-OopMynHupoBaHHE ONpeaeTCHHS,
NPU3HAKOB U CBOMCTB MapaijielbHbIX
Y TIEpIICHANKYISIPHBIX TIOCKOCTEH,
JIBYTPAHHBIX U JINHEHHBIX YTJIOB.
-IToctpoeHue yriioB Mexay IpsSMBbIMH,
MIPSIMOH ¥ TIIIOCKOCTBIO, MEXKITY
TUTOCKOCTSIMH TIO OITUCAHHUIO U
pacmo3HaBaTh UX Ha MOZAETISIX.
-IIpuMeHeHre TPHU3HAKOB M CBOMCTB
PAacIoNOXKEeHHUS TIPSMBIX U IIIOCKOCTEH
IIpH PeLIeHUH 3a1a4. M300pakeHue Ha
PHUCYHKax M KOHCTpYHpPOBaHHUE Ha
MOJIEIISIX IEPICHIUKYIISIPOB U
HAKJIOHHBIX K

IUIOCKOCTH, IPSIMBbIE, apajlieNIbHbIC
TUIOCKOCTH, YTIIbI MEKAY MPSIMOH 1
TUIOCKOCTHIO U 00OCHOBBIBATH
MOCTPOCHHUE.

-Permienue 3a1a4 Ha BEIYNCIICHUE
reoMeTpruecKix BenuuuH. Onrcanue
PaccTOSHUE OT TOYKH JI0 IUIOCKOCTH,
OT TIPSIMOH /IO TTOCKOCTH, MEXIY
TUTOCKOCTSIMH, MEXILY
CKPELIMBAIOLIIMU

MPSIMBIMH, MEXTY MPOU3BOIHHBIMU
(hurypamu B IpOCTPaHCTBE.
-QopMyMPOBAHHUE U JI0KA3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHHSIX
(TeopeMsl cyIIecTBOBaHMsI, CBOMCTBA).
-M3o0pakenue Ha yepTekax u
MOJIEIISIX PACCTOSHUS U 0OOCHOBaHUE
cBOMX cyxjaeHni. OnpeneieHne u
BBIYHCIICHUE PACCTOSHUS B
npoctpancTse. [Ipumenenue hopmyn
Y TEOPEM TUTAHUMETPHUH JJIS PEIIeCHHS
3amad.

-O3HaKoMIIeHHE C TTIOHATHEM
napajieIbHOTO MPOSKTUPOBAHUS U
ero cBorictBamu. PopMynupoBaHue
TEOPEMBI O TIJIOMIAIA OPTOTOHAIBHOM
MPOEKIIMH MHOTOYTOJIbHUKA.

CaMOCTOSITEIbHON PabOThI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa pPe3yJbTaTOB
BBITIOJTHEHHS
BHEAYAUTOPHOU
CaMOCTOATEIbHOU
YCTHBIHN OIPOC;

paboTsr;
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-IIpumenenue Teopuu 1
000CHOBaHUS MTOCTPOCHUH U
BBIUMCIIEHUH. ApryMEHTHPOBAaHNE
CBOMX CYXJECHHUI O B3aMMHOM
PacIoNoAKEHUHU IPOCTPAHCTBEHHBIX

duryp.

MHoOrorpaHHMKH

-OnucaHne 1 XapakTepUCTHKA
Pa3INYHBIX BUAOB MHOTOIPaHHUKOB,
NIEPEUHCIICHUE UX DJIEMEHTOB U
CBOICTB.

-M300pakeHne MHOTOTPaHHUKOB U
BBINIOJIHEHHE TIOCTPOEHHSI Ha
n300paKEHUAX U Ha MOZEIISIX
MHOTOTPaHHUKOB.

-Brruucrenne TMHENHBIX 3IEMEHTOB H
YIJIOB B MPOCTPAHCTBEHHBIX
KOH(QUTYpaLusiX, apryMEHTHPOBaHHUE
CBOMX CYXJIECHUH.

- U300pakeHue ceueHus, pa3BepTKu
MHOT'OI'PaHHUKOB, BBIYHCIIEHUE
TUIOIIA I TIOBEPXHOCTEH.
-ITocTpoeHue mpocTeHImx ceueHuit
KyOa, IpU3Mbl, TUPAMHIBL.
[Ipumenenne (HakToB M CBEACHUH U3
TUTAHUMETPHH.

-O3HaKoOMIIEHHE C BUJIAMH CUMMETPHUI
B IIPOCTPAHCTBE, POPMYITUPOBAHNE
OIIpeeNICHNs U CBOMCTBA.
XapakTeprucTHKa CHMMETPHH Tell
BpallleHUs! 1 MHOTOT PAaHHUKOB.
-IIpuMeHeHne CBOICTBA CHMMETPUU
MIPU peLIeHUH 3a/1a4.
-HMcnonb3oBanre mproOpeTeHHBIX
3HAaHUH JJ151 HCCIIEOBAHUS U
MOJEUPOBAHUS HECIIOXKHBIX 3a7a4.
-N300pakeHrne 0CHOBHBIX
MHOT'OI'PAHHUKOB U BBIIIOJIHEHHUE
PHUCYHKa [0 YCJIOBUSIM 3a4a4.

OIICHKA Pe3yJIbTaTOB
BBITIOJTHCHHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS TECTOBOTO
3aJlaHusl,

- OlEHKa  pe3yJbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHHS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa pPe3yJbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOATEIbHOU
YCTHBIHM 0IIpOC;

paboThr;

Teaan MOBEPXHOCTH
BpalmicHUusA

-O3HaKOMJIEHHE C BUIAMU TEJ
BpaIeHus1, GopMyIupoBaHHE X
OIIpeIeNICHNs U CBOMCTBA.
-dopmMynpoBaHuE TEOPEMBI O
CCUEHMH Il1apa INIOCKOCTHIO U O
IUIOCKOCTH, KacaTeIbHOHU K cdepe.
-XapaKTepucTHKa W U300paskeHHe Tel
BpALIECHUS, UX PA3BEPTKH, CEUCHHUS.
-Pemenue 3anau Ha nocTpoeHue
CEYEHUH, Ha BBIUUCIICHUE JUIVH,
PacCTOSHUH, YTIIO0B, IUIOMAEH.
IIpoBeneHue noka3aTeabHbIX
paccyXAeHuH NpU peLIeHnN 3aay.
-IIpuMeHeHne CBOICTB CHMMETPUHN
MIPU pelIeHU  3a/1a4 Ha Tela
BpallleHUs, Ha KOMOWHAIUIO TEJI.
-M300pakeHne OCHOBHBIX KPYTJIBIX
TEJI ¥ BBIIIOJIHEHHE PUCYHKA 110

OLICHKA
BBITIOJTHEHHS
padoTsl,

- OLeHKa
BBITIOJTHEHHS
3a7aHus,

- OLEHKa
BBITIOJTHEHHS
CaMOCTOSITEIbHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHSI KOHTPOJIBEHOM
MUCbMEHHOH paboThI,

- OLICHKA Pe3yJIbTaTOB
BBITIOJTHECHHS
BHEAYAUTOPHOU
CaMOCTOATEIbHOU
YCTHBIHN OIPOC;

pe3yabTaToOB
MPaKTUYECKON

pe3yabTaTOB
TECTOBOTO

pe3yabTaTOB

paboThi;
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YCJIOBHUIO 3aavH.

HN3mepenus B
reoMeTpuu

-O3HaKoMIIeHHE C TTIOHATUAMHU
IoImaaAn 1 00beMa, aKCHOMaMH U
CBOMCTBaMHU.

-Pemenue 3a1a4 Ha BEIYNCIIEHUE
TUTOIIA el TIIOCKUX (GUTYP, TPUMEHSIS
COOTBETCTBYIOIINE POPMYIIBI U (PAKTHI
13 TUTAHUMETPUH.

-M3yueHne TeopeMbl O BHIYUCICHUH
00BEMOB MTPOCTPAHCTBEHHBIX TET,
peleHue 3a1a4 Ha MpUMEHEHHUE
(hopMyJI BEIUKCIICHUST 00BEMOB.

-Uzydenne GopMyIr 11 BEIYUCICHHS
IUIOIIAJEN TOBEPXHOCTEN

OLICHKA
BBITIOJTHCHHS
padoTsl,

- OIeHKa
BBITIOJTHCHHS
3a1aHus,

- OIEHKa
BBITIOJTHCHHS

pe3yabTaToOB

MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

MHOTOTPAHHUKOB U TEJl BPaIlICHUS. BBIMOIHCHIS
O3HaKOMJIEHHE C METOJIOM BHCAYTUTOpHON
BBIUUCIICHHS IUIONIAIN TIOBEPXHOCTU CaMOCTVO’[TeﬂBHOﬁ paboTr;
chepsl. YCTHBIH OIIpOC;
-Perienvie 3a1a4 Ha BHIYMCICHUE
IUTONIAJIeH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEIL.
KoopanHats! u -O3HaKOMJICHHE C TIOHSATHEM BEKTOpa. | OIIEHKa pe3yJIbTaToB
BEKTOPbI -U3ydenue 1eKapTOBOl CUCTEMBI BBITIOJTHEHUSI TTPAKTUYECKOMN
KOOPJIMHAT B MPOCTPAHCTBE, paboThI,
HOCTPOCHHUE T10 33/IaHHBIM - OIEHKAa  Pe3yJbTaToB
KOOpJMHATAM TOYKH M TUIOCKOCTH, BBITIOJTHEHHS TECTOBOTO
HAXOXKICHHUE KOOPAUHATHI TOUCK. 3aj1aHus,
-HaxoxneHue ypaBHEeHHs - OIEHKAa  Pe3yJabTaToB
OKPYXHOCTH, C(hepbl, MIIOCKOCTH. BBITIOJTHECHHS

Brluncnenue paccTosiHUS MEXIY
TOYKAMH.

-3ydeHne CBOMCTB BEKTOPHBIX
BEJIMYWH, IIPaBUJIa PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, paBUJIa

HaxX0XICHUA KOOpAUHAT BEKTOPA B
MIPOCTPAHCTBE, IPaBHIIa AEUCTBUIL C
BEKTOPaMH, 331aHHBIMH
KOOpIWHATaMHU.

-IIpuMeHeHNEe TEOPUU NIPU PELLICHUN
3a/1a4 Ha JEUCTBUS C BEKTOPaMH.
N3yuyenue

CKaJIIPHOTO MPOU3BEACHHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHH IPAMOM H
TUIOCKOCTH.

IIpumeHeHue Teopuu Ipy PELLICHUN
3a/1a4y Ha IEUCTBHSI C BEKTOPAaMH, Ha
KOOpPJIMHATHBIN METOA, Ha
MIPUMEHEHUE BEKTOPOB IS
BBIYHCJICHHS BECJIWYHH YIJIOB U
paccTosIHUIA.

-O3HaKOMJIEHHE C I0Ka3aTeNbCTBAMU
TEOpPEM CTEPEOMETPHUHU O B3aMMHOM
PAacIONIOXKEHUH MPSIMBIX U INIOCKOCTEN
C MCIIOJIb30BAHUEM BEKTOPOB.

CaMOCTOSITEIbLHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB

BBITIOJTHCHU A

BHEAYAUTOPHOU
CaMOCTOSITETEHOM
YCTHBIM OIPOC;

paboTsr;
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