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Pabouast mporpamma y4eOHOW AMCIHUIUIMHBI MaremaTthka sIBISETCS YacThIO OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeIBbHON MPOTPAMMBI IS CIIEIHUATHLHOCTH
38.02.04 Kommepuusi (Topromiisi) 0a30BOM TMOATOTOBKM, pa3pabOoTaHa Ha OCHOBE
@denepallbHOTO  TOCYJApPCTBEHHOIO  00pa3oBaTENIbHOTO  CTaHAapTa  CpPEAHEro  OOIIero
oOpazoBanust u llpumepHoil mporpaMMbl y4yeOHON AMCUMILIMHBI «MaremaTuka» ams
npodeccnoHanbHBIX 00pa3oBaTenbHBIX opraHu3anuil. (PekomenmoBano ®I'AY «OUPO» mis
peanu3anui OCHOBHOM mpodeccrnoHanbHON o0pa3oBaTenbHOM mporpammbl CIIO Ha 06aze
OCHOBHOTO 00I1IeT0 00pa3oBaHMs ¢ MOJYy4eHHEM cpenHero odmero obpa3oBaHus, [IpoTokomn
Ne 3 0121.07. 2015).
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1. MACHIOPT PABOYEM TPOI'PAMMBbI YYEFHOM
JUCHUIIJIMHBI MartemaTtuka

1.1. O6aacrs npuMenenus padodeii NpoOrpaMMabi:

PabGouass mporpamma y4eOHOW AWCHMILIMHBI MaTtemaTtuka SIBISIETCS YacThbi0 OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHOM MPOrpaMMbl, pazpaboTraHHol B cooTBeTcTBUH ¢ DI'OC
cpenHero npodeccruoHanbHOro oopazoBanus no crermuanbHocT 38.02.04  Kommeprnust (1o
OTpacysiM), BXOJsIIeH B yKpymHEHHYO rpymmy 38.00.00 DkoHOMUKa B yIIpaBJICHHE.

Pabouas mporpamMma y4eOHOM NHUCHUIUIMHBI MOXKET OBITH HCIIOJIb30BaHA JUIS peaiu3aliuu
OCHOBHOM TpodeccroHanbHOi 00pa3oBaTenbHON mporpamMmbl CITO conmanbHO-3KOHOMUYECKOTO
npodunss Ha ©6aze OCHOBHOro oOmero oOpa3oBaHHS C TIOJXYYCHHEM CPEIHEro OOIIero
o0Opa3oBaHus.

1.2. MecTo aMcuMILIMABI B CTPYKTYPe 0CHOBHOI NPo@deccHoHaIbHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl: 00111€00pa30BaATEIBHBIN UK.

1.3. Ilean u 32124 AUCHUILUIMHBLI — TPeOOBAHUS K Pe3yJIbTATAM OCBOEHHS
JAMCHUIJIMHBI:
Means AMCHUNIIMHBI:
- ®opMupoBaHHE MPEACTABICHUN O COLUATBHBIX, KYJIbTYPHBIX U UCTOPUUECKHX (pakTOpax
CTAHOBJICHUS MaTEMaTHUKU;
- ($OpMHPOBAHHE JJOTUYECKOTO, AJITOPUTMUICCKOTO U MATEMATHYECKOTO MBIIIUICHHUSI;

- (QopmupoBaHHE YMEHHH NPUMEHATH MOJIYYCHHbIC 3HAHUS IMPH PEIICHUU Pa3IHUUHBIX
3a7a4;

- (QopmupoBaHuE NPEICTABICHUNA O MATEMAaTHKE KaK YaCTH OOIIEYEeIOBEYECKOM KYIbTYPHI,
YHUBEPCATHHOM SI3bIKE HAyKH, TO3BOJISIONIEM ONUCHIBATH M HM3y4aTh pealbHBIC
MIPOIIECCHI U SBJICHHUS.

B mporpammy BKIIIOUEHO cojepiKaHUE, HANpPaBJICHHOE Ha (POPMUPOBAHUE Yy CTYJIEHTOB
KOMITETEHIIMH, HEOOXOMMMBIX 1 KadectBeHHoro ocsoenus OITOIT CIIO na 06ase
OCHOBHOTO 001miero o0pa3oBaHusi C TMOJY4YEHHEM CpeaHero oOmiero oOpa3oBaHUS -
MporpamMMbl MOATOTOBKH KBaTU(UIIMPOBAHHBIX DPAO0OYMX, CIYXKAIIMX U CHCIHATHCTOB
cpennero 3BeHa. OcBoeHHE coAepKaHMS Y4eOHOW AUCHMIUTUHBI «MaTemaTtuka
obecreunBaeT JOCTHKCHUE CTYJIEHTaMHU CIIEAYIOIIMNX PE3YIbTATOB!

JUIHOCTHbBIX?

- copMHpPOBAHHOCTh NPEJACTABICHUNH O MaTEMaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH,
CpeICTBE MOJECIMPOBAHMS SBJICHHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MAaTEeMaTHUKU;

- [OHMMAaHHUE 3HAaYMMOCTH MaTEMaTHKHU AJI1 HAyYHO-TEXHUUYECKOI 0 IIporpecca,

- chOpMHPOBAHHOCTb OTHOLIEHHWS K MaTeMaTHKe Kak K 4YacTh OOIeuerIoBe4YecKoi
KyJIbTYpbl 4epe3 3HaKOMCTBO C UCTOpPHEH pa3BUTUS MaTeMaTUKH, 3BOJIOLUEH
MaTeMaTHUYeCKUX HJICH;

- pa3BuUTHE JIOTHYECKOT0 MBIILIEHMS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYpbl, KDUTHUYHOCTH MBILIUICHUS Ha YpOBHE, HEOOXOIUMOM JJIst
Oynymeir mnpodecCHOHATBHOW JEeATEIBbHOCTH, JUIsl TMPOAOKEHHS OOpa3oBaHUS U
caMm000pa30BaHMs;

- OBJIQJICHUE MaTeMaTHYECKUMH 3HAHUSAMHU U YMEHUSIMH, HEOOXOAUMBIMU B ITOBCETHEBHOM
KU3HU, ATl OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX JAUCHUIUIMH U JUCHUIUINH
npo¢eCCHOHATIBHOTO UK, IS MOJyYeHUs 0O0pa3oBaHUA B 00JIACTSIX, HE TPEOYIOMUX



yIIyOJICHHON MaTeMaTH4eCKOU MOATOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO, B TOM YHCJIE CaMOOOpa3oBaHHIO, Ha
MPOTSKCHUHM BCEH >KM3HU; CO3HATEILHOE OTHOIIECHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIICIIHOM MPOPECCHOHAIBHON U OOIIEeCTBEHHOM JICATEIIBHOCTH;
FOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW, TBOPUYECKOH W OTBETCTBCHHOM
JIEATEIHHOCTH;

FOTOBHOCTh K KOJUIGKTHBHOH pa0OTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B
00pa30oBaTeNIbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO- MCCIICI0BATEIICKOM, IPOSKTHON U
JIPYTHX BUJAX JACATCIBHOCTH;

OTHONICHHE K MPO(ECCHOHATLHON NeATEIILHOCTH KaK BO3MOKHOCTH yJacTHsI B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIeM;

MeETalpeaAMETHDBIX:

YMEHHE CaMOCTOSITEIbHO ONPECNIATh LEIH JESITEIbHOCTH HCOCTABIATh IJIAHbI
JIESITEJIBHOCTH; CaMOCTOSITEJIbHO OCYILIECTBIISATh, KOHTPOJUPOBAaTh U KOPPEKTUPOBATH
JeSITENIbHOCTD; UCII0JIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JUISl JOCTUKEHUS [TOCTABJIEHHBIX
Hened W pealu3allM IUIAHOB JIEATEIbHOCTH; BBIOMpPATh YCIEUIHbIE CTpaTeruu B
Pa3JINYHBIX CUTYALSX;

yMEHUE TPOIYKTUBHO OOIIATHCA W B3aMMOJIEUCTBOBATH B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh MO3UIUHU JIPYTMX YYACTHHKOB JEATENbHOCTH, 3((HEKTUBHO
paspeniaTh KOH(QIUKTHI;

BI1aACHUC HaBBIKaMU HOSHaBaTeHBHOﬁ, yqe6HO'HCCHe,HOBaTeHLCKOﬁ n HpOCKTHOﬁ
ACATCIIBHOCTH, HAaBBIKAMU pPa3spClICHUA HpO6JIeM; CIIOCOOHOCTE M T'OTOBHOCTH K
CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA MNPAKTUYCCKHUX 3aJad, HNPHUMCHCHUIO
Pa3JIMYHBbIX METONOB ITO3HAHU,

TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSTEIbHOM HH(OPMALMOHHO- IMO3HABATEIbHOMN
JEATEIbHOCTH, BKJIKOYash YMEHHE OpPHUEHTHPOBAaTbCSA B  PA3IMYHBIX HMCTOYHUKAX
UHpOpPMaLIUU, KPUTUYECKU OLIEHUBATh U UHTEPIPETUPOBATh UH(OPMAIIHIO, ITOJTyYaeMyIO
U3 pa3JINYHbIX UCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMM CPEJICTBAMH - YMEHHE SICHO, JIOTMYHO M TOYHO HM3JIaraTb CBOIO
TOYKY 3PEHUS, UCII0JIb30BATh aICKBATHHIE SI3bIKOBBIE CPENICTBA;

BJIQ/ICHUE HaBbIKAMU I[103HABAaTEIbHON peQIeKCUM KaK OCO3HAHUS COBEPILAEMBIX
JIEMCTBUM U MBICIIMTEIIBHBIX IIPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUM, IPAHUL] CBOETO
3HaHUA U HE3HAHM:, HOBBIX MI03HABATEIbHBIX 3a/1a4 U CPEICTB UX JOCTUKEHUS;
LEJIEyCTPEMJICHHOCTh B TIOMCKAaX W NPUHATHM pEHIEeHUH,  COo0Opa3uUTEeNbHOCTh U
WHTYUIINS, Pa3BUTOCTH MIPOCTPAHCTBEHHBIX MIpEACTaBICHUN; CHOCOOHOCTD
BOCIIPUHUMATh KpacoTy U TaApPMOHHIO MUDAa;

NpeaAMETHBIX:

c(OpMUPOBAHHOCTH MPEICTAaBICHUN O MaTeMaTHKe KaK 4acTW MHPOBOM KYJIbTYpbl U O
MecTe MaTeMaTUKd B COBPEMEHHOM NMBMJIM3allMM, O croco0ax ONHCaHus Ha
MaTEMaTUYECKOM S3BbIKE SIBIICHUN peasbHOIO MUPA,

c(OPMHUPOBAHHOCTh TPEICTABICHUA O MAaTeMaTHYECKUX MOHATHAX KaK O BaXHEUIIMX
MaTE€MaTUYECKNX MOJEIAX, MO3BOJSIOIINX ONUCHIBATh W M3y4aThb PA3HbIE MPOLECCHI U
SBJICHHS; TTOHUMaHHE BO3MOXHOCTH AaKCHOMATHYECKOIO0 IOCTPOEHUS MaTeMaTHYECKUX
TEOPHiL;

BJIaACHUC MCTOJaMH NOKA3aTCIILCTB M aJITOPUTMOB PCHICHHA, YMCHUC HUX HNPUMCHAITH,



IIPOBOAMTH JOKA3aTENBHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a1a4;

- BJIAJICHUE CTAaHIAPTHBIMU IIPUEMAMHU PEIICHUS PALIMOHAIBHBIX U

- HUPpPALMOHAIBHBIX, ITOKA3aTCIIbHBIX, CTCIEHHBIX, TPUIOHOMETPUYECKUX YpPABHEHUU H
HEPABEHCTB, MX CHCTEM; HCIIOJb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
YHCJIe AJI IOMCKA ITYTH PEIICHUS U WUTIOCTPALMK PEILICHUS

- YpaBHECHMH U HEPABEHCTB;

- c(hOpMHUPOBAHHOCTb MPE/CTaBICHUI 00 OCHOBHBIX MOHATHIX MAaTEMaTHYECKOIO aHaIN3a
U UX CBOMCTBAax, BIAJICHUE YMEHUEM

XapakTepu3oBaTh IMOBeACHUE (YHKIMHA, HCHOJIb30BAHUE IIOJYYEHHBIX 3HAaHUM i
OIIMCAaHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BJAJCHUE OCHOBHBIMM IIOHATUSAMM O IUIOCKMX M IIPOCTPAHCTBEHHBIX I€OMETPUYECKHUX
¢urypax, UX OCHOBHBIX CBOICTBax; C(OPMHPOBAHHOCTH YMEHHUS paclo3HaBaTh Ha
yepTexkax, MOJAEISIX U B pEalbHOM MHpE TIeoMeTpHuecKue (Urypsl; NpUMEHEHUe
U3YyYEHHBIX CBOMCTB reoMeTpHuecKux (Guryp u Gopmyin Ui pelIeHUs FeOMEeTPUUECKUX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COJICpKAHUEM;

- cOpMHpPOBAaHHOCTh  NPEACTABIEHUNH O TMpoleccax U  SBICHUAX, HMEIOIUX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHpE, 00
OCHOBHBIX IIOHATHUAX 3JIEMEHTAPHOM TEOPUU BEPOSATHOCTEH;

- yMEHUHl HaxXOAWTh U OLEHMBATH BEPOSITHOCTU HACTYIUIEHUS COOBITUH B HPOCTEHIIMX
IIPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKU CIIyYalHbIX BEJINYUH;

= BJIAaJICHHUC HAaBbIKaMU HCIIOJIB30BAHUA I'OTOBBIX KOMIIBIOTCPHLIX IIPOrpaMM IIpu pCIICHHUHN
3aaad.

1.4. Konm4ecTBo 4acoB Ha 0cBOeHHMe padoyeii MPOrpaMMbl JHCIHILTHHDL:
MaKCUMaJIbHOW y4eOHOW Harpy3ku cTyaeHTa - 351 gac, B TOM unciie: 00s3aTeNbHOMI
ayJAMTOPHOW y4eOHOM HArpy3KH cTyneHTa - 234 yaca;

BHEAYJAUTOPHOM CaMOCTOATENbHOM paboThl CTYAEHTa - 97 yacos;



2. CTPYKTYPA U COAEP)KAHUE YYEFHON IV CIUILINHBI
MATEMATHKA

2.1. O6beM yueOHOI TUCHUIIMHBI U BUIbI Y4eOHOH padoThI

Bup yae6Ho# paboThl O6bem
9acoB

MaxkcumasbHasi yueOHasi Harpy3ka 331
O0s3aTesIbHAsI Ay TUTOPHAS Y4eOHasi HAarpy3Ka 234
B TOM YHCIIE:
PAKTUYECKHUE 3aHSITUS 40
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa CTy/leHTa 97
[IpomexxyrouHast aTTectanus B GopMe IK3aMeHa




2.2. TemaTH4ecKkuii IJIaH U co/iep:kaHue y4eOHOI qucHMIIMHbIMaTeMaTuka

HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJsa, IpakTu4ecKkue padoThbl, CAMOCTOSATEILHAs padoTa Oo0bem YpoBeHb
pa3aesioB U TeM CTYJAEHTOB . 4acoB OCBOCHUA
Conep:kanue y4eOHOT0 MaTepuaJia
BBenenue Maremartuka B HayKe, TEXHUKE, JKOHOMUKE, HH(OPMAITMOHHBIX TEXHOJIOTHIX U 2 1
MPAKTUYECKOU IEITENBHOCTU. PO MaTeMaTUKU U MaTeMaTUYECKUX 3HAHUH B
MIOATOTOBKE CIIELUATIMCTAa KOMMEPCAHT B TOPTOBIIE.
AJITEBPA 6
Paznen 1
Pa3ButHe noHsaTusn
yuciaa
Tema 1. 1. Coaep:xxanue yueOHOro MaTepuaJia
HeiicTBUTEIbLHBIC Llenbie u panmoHanbHble yucia. [[eficTBUTENbHbBIE YHCTIA. 2
quciia. [TpubnmxeHHble BerurciaeHus. [lorpenHocTu TOProBeIX BhIUKCIEHUN. Boruncnenus ¢ 2
IpubéaukeHHbIE MOMOIIbI0 MUKPOKAIBKYISATOpa.CriocoOb! pelieHus IMHEHHBIX YPaBHEHUI U HEPABEHCTB.
BbIYUCJICHUSA U WNppannoHaiibHbIe YpaBHEHUS.
BblyHucauTENAbHBIEe | [IpakTHyeckoe 3ansiTHE
Cpeacrea 1 Pentenue 3amad Ha HaX 0K JICHUE HpI/I6J‘II/DKeHHBIX 3HAYEHUU BEJIMYUH U TOTPEIIHOCTH 2
BBIYMCIICHUN. Pelienne nppamoHaIbHBIX YpPaBHEHHUN
Paznen 2.
DYyHKUMH, UX
CBOICTBA M
rpaguxku
Tema 2.1. Copaepxxanue y4yeOHOro MaTepuasa
Yucnosble Oyuknuu. OO6macTe omnpeAeneHUss W MHOXKECTBO 3HA4YeHM; Trpadux QyHKUIUH, 2 2
bynxuun. noctpoenue rpadhukoB GpyHKIUH, 3aJaHHBIX Pa3IHYHBIMH CIIOCOOAMHU.
I'paduxu u CpoiicTBa (QYHKIHMHU: MOHOTOHHOCTb, UYETHOCTb, HEUYETHOCTb, OTPAaHHUYEHHOCTH,
CBOliCcTBa

NEPpUOANYIHOCTD.




(pyHKnmii. [TpomexxyTku Bo3pacTaHust U yObIBaHUS, HAUOOJIbIIIEe U HANMEHbILIEE 3HAUYCHHS, TOUKU 2
skcTpemyMa. ['paduueckas unrepnperanus. [lpumeps! GyHKINOHATBHBIX 3aBUCUMOCTEH B
pEaIbHBIX ITpoLeccax U SIBICHUSIX.

Ob6parnbie pyaknun. ['padux oOpaTHOi QyHKINH. 2
Apudmernueckue ornepanuu Haj GbyHKIMAMU. Crnoxnas byHKIMA
(xommozunus). KontponbHas padora Ne 1
IIpakTnyeckue 3aHATHS.
2 | Pemenwue 3a1a4 Ha HaXOX/IEHHE IIPOMEXXYTKOB BO3pacTaHus U yObIBaHus. [Ipukiannoe 2
UCTIOJIb30BaHUE (PYHKIMH B 00J1aCTH SKOHOMHUKHU HAa IPUMEPE U3YYSHHs KPUBBIX CIIPOCa U
npeuioxkeHus. Pemenue 3a1ay Ha HaX0KI€HUE HanOOJIBIIETO U HAUMEHBIIIETO 3HAYCHUS
(G YHKIIMH.
BHeaynuTopHas camocTosiTe/IbHasA padoTa
3. Iloctpoenue rpadukoB GyHKIMMH, 3a1laHHBIX Pa3InYHBIMU criocobamu. OnpeneneHue 2
CBOWCTB (PYyHKIHUH 1O TpaduKam.
Pemenue 3a1ay Ha HaXOXKAEHHUE TPOMEXKYTKOB BO3pACTaHMsI U yObIBaHUS. HAMOOJBILIErO U 2
HaMMEHBIIEr0 3HaYeHUsl PYHKLUH.
Pazgen 3
Tpuronomerpuyec
KHe PyHKIUH
Tema 3.1. Copepxanue y4eOHOIro MaTepuasa
IIpeoGpa3oBanus Paguannas wmepa yrima. BpamarensHoe paBuxkeHue. CuHYC, KOCHHYC, TaHI€HC U 2
TPUTOHOMETPHYeC KOTaHT€HCUHCIIA.
KHMX BbIpa:KeHUH OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOPMYIIbI IPUBENCHNUS. 2
®opMybl CHHYCA, KOCUHYCA U TAHTE€HCA CYMMBI U Pa3HOCTHU JABYX YIJIOB. 2
CHHYC 1 KOCHHYC JBOIHOIO yrija. 2
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUN 2
CaolicTBa U rpaMKy TPUTOHOMETPUYECKUX (PYHKIIUH. 2
IIpakTH4eckune 3aHATHSA.
3 | Pemenue 3aau Ha HaXOXKJIEHHE CUHYCA, KOCHHYCA U TAHT'€HCA IPOU3BOJIBHOTO YIiia 2

Pemenne 3ama4d Ha MMPUMCHCHUC (I)OpMYJ] TPUTOHOMCTPHUH. Pemenue 3ama4d Ha
IMPUMCHCHUC ITPpaBUJIa IPUBCACHU A

Pemenue 3aa4 Ha mpeoOpa3oBaHrEe TPUTOHOMETPUUYECKUX BBHIPAKEHUH.




BHueayauropHasi camocTosiTeJibHasi padora

Pemenue 3aa4 Ha mpeoOpa3oBaHre TPUTOHOMETpUYECKUX BbhIpaskeHui. [IpeobpazoBanue 2
U TIOCTPOEHUE TPUTOHOMETPUUECKUX (DYHKIIUH
Tema 3.2. Conep:kanue y4eOHOT0 MaTepuaJia
Tpuronomerpuyec OOpatHbie TPUTOHOMETpHUYECKUE (DYHKITUH. 2 2
KHe YPABHEHUSA [Tpocreiine TPUroHOMETPUUECKHE YPAaBHEHUS CUHYCA U KOCHHYCa 2

[Ipocreiiine TPUrOHOMETPUUECKUE YPABHEHHS TAHT€HCA U KOTAHI€HCa 2
Meroasl pelieHuss TPUTOHOMETPUYECKUX YpaBHEHMM. Meron BBEIEHHS HOBOWU 2
MIEPEMEHHOI.
Metoabl  pelieHHsT TPUTOHOMETPUYECKHUX ypaBHEHM. Meroa  pasiiokeHuss Ha 2
MHOHUTEIH.
Opnnopoausie ypaBHeHus. Kontponbnas pabota Ne2. 2

IIpakTHYeckue 3aHATHSA

4 | Pemenue 3a/1a4 Ha HaXOXA€HUE OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHIA 2
Pemenue nmpocteliinx TPUrOHOMETPUUYECKUX YPABHEHU.

5 | Pemenue TpUroHOMETpHUUECKUX ypaBHEHUI METOJOM BBEJCHUS HOBOM MEpEeMEHHOM 2
Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN METOAaM pa3jioKEeHUsI Ha MHOKHUTEIH.
Pemrenne TpuroHOMETpUYECKUX OJTHOPOJHBIX YPAaBHEHUM.

BueayauTopHasi camocTosiTeJIbHAs padoTa **
Pemenue 3aau Ha npeoOpazoBaHUe TPUTOHOMETPUUYECKUX BBIPAKEHHH. 2
Pemenne TpUroHoMeTpUUECKUX ypaBHEHUH pa3IMYHBIMU METOAAMHU 2

Pasznea 4.
I'eomerpus.
IIpsimble n
IJIOCKOCTH B
NPOCTPAHCTBE




Tema 4.1. Conep:kanue y4eOHOT0 MaTepuaJia
IIpsimMble n AkcuoMbl crepeomerpun. HekoTopsie cienctBus u3 akcuom.BzanmHoe pacnosnoskeHnue
IVIOCKOCTH B JIBYX NPsAMBIX B IIpocTpaHcTBe. [lapaiensHoCTh npsiMoi U 11ockocTH. [lapamiensHocTh
NPOCTPAHCTBE iockocTeil. [lepnenaukynsipHoCTh NpsAIMON U MII0CKOCTH. [lepneHauKyisip 1 HaKJIOHHas.
Yron Mexay npsiMoil U IJIOCKOCThIO. JIBYrpaHHBIN yroi. YToia MexXay IMIOCKOCTAMM.
[lepnieHauKyYIApHOCTD ABYX IUIOCKOCTEH. ['eomeTpruueckue npeodpazoBaHus
IIPOCTPAHCTBA: AapAJUIEIbHBIN IEPEHOC, CHMMETPHSI OTHOCUTEIBHO
wiockocTu.IlapannensHoe npoekTupoBanue. M3o0pakeHne nNpoCcTpaHCTBEHHBIX UTYP.
[InaHupoBKa TOProBbIX MOMEIICHUI.
IIpakTHYeckue 3aHATHSA
6 | Pemenue 3a1a4 Ha B3aMMHOE PACIIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE.
Pewenue 3aay Ha napajiebHOCTb NMPSMOM U IUIOCKOCTHU. Pelenue 3aiay Ha
NEePHEHAUKYISIPHOCT MPSIMOM U TUIOCKOCTH.
Pemenue 3a1ay Ha HAXOXKACHHUE YIJIa MEKY INIOCKOCTSMH.
BueayauTopHasi camocTosiTeJibHAas padoTa
Pemenue 3a1ay Ha B3aUMHOE PAcIIONOKEHHUE MPSMBIX B IIPOCTPAHCTBE.
Pemenue 3aay Ha napajienbHOCTh NPSAMON U TIIOCKOCTH.
Pemenue 3a1ay Ha HaXOXKACHUE yriia MEXKAY IUIOCKOCTSIMHU.
Paznen 5.
Koopaunars! n
BEKTOPbI
Tema5.1. Copaepxxanue ydyeOHOro MaTepuasa
Koopaunars! un [TpstmoyronbHast (AexkapToBa) cucTeMa KOOPAMHAT B IpocTpaHcTBe. DopMyiia pacCTOSHUS
BEKTOPbI MEXy 1ByMs ToukaMu. Bektopsl. Moaynb BekTopa. PaBeHCTBO BekTOpOB. Cllo’keHNE

BCKTOPOB. YMHOXEHHUE BCKTOpA Ha YHCJIO. Paznoxenue BCKTOpA 110 HAITPABJICHUSM.

VYron mexny nByms Bekropami. [Ipoeknus Bekropa Ha ock. KoopimHaThl BEKTOpA.
CkansipHO€E NMPOU3BEAECHNE BEKTOPOB. Mcronp30BaHnEe KOOPAUHAT U BEKTOPOB MpU
peleHnr MaTeMaTUYeCKUX U NMPUKIaaHbIX 3a1a4. KonTponbHas pabota Ne 3

IIpakTHyeckne 3aHATHA

7

Pemenwne 3a1a4 Ha HaX0X/ICHUE KOOPAWHAT BeKTOpa. PerneHne 3a1a4u Ha HaX0XICHHE
CKJIIPHOTO TIPOU3BEICHUS BEKTOpa

8

IIpocreiimue 3a1a4u B KOOpAUHATAX.

BHaeayautopHasi camocTosiTe/ibHasi padora




Pemrenne 3a1au Ha HaXOXKAEHUE KOOPAMHAT BEKTOpa. Pernenue 3a1a4 Ha HAX0XKACHUE 2
CKQJIIPHOTO IPOU3BEJCHUS BEKTOPOB. 2
Pemenue 3a1au Ha HaXOXKIEHUE PACCTOSHUS MEXY IBYMs TOUKaMU
Pemenune 3a1ay Ha HAXOXJAEHUE YIJIa MEXKY IBYMsI BEKTOpPAMHU
Paznean 6. 66
Kopuu, crenenu u
Jorapugpmsl
Tema 6.1. Copaepxxanue yueOHOIro MaTepuasa
KopHu u crenenn. Kopensb m-0ii crenenu u3 AeCTBUTEIHLHOTO uKciia. CBOMCTBA KOPHS M-Oi CTEIICHU 2
CrenenHnble [IpeoOpa3oBanue BRIPAKEHHIA COASPKAIUX PATUKAIIBI. 2
(pyHnkunun. O0001IeHrEe TTIOHITHS O II0KA3aTelIe CTEIECHU. 2
Crenennble (QYHKIIUU UX CBOMCTBA U TpadUKH. 2
IIpakTHYeckue 3aHATHSA
9 | Pemienue 3a1a4 Ha MOHATHAE KOPHS 1T-Oi CTETICHU U3 IEHCTBUTEIBHOTO YHCIIA. 2
Pemenue 3anay Ha mpeoOpa3oBaHue BBIPAXKEHUHN COAEPKAIIUX PATUKATIBI.
10 | Pemenne 3ama4 Ha 00001IEHNE TOHATHS O ITOKA3aTeNE CTEIIEHN 2
[TocTpoenue rpaguKoB CTENIEHHBIX (PYHKITUH.
BueaynuTopHas camocTosiTe/ibHas padoTa
Pemenue 3a1auy Ha npeoOpa3oBaHKe BHIPAKEHUN COAEpKAIINUX paJUKabl. 2
[TpeoOpa3oBanue rpauKoB CTENEHHBIX (QYHKINH. 2
Pemenue 3a1a4 Ha MOHATUE KOPHS -0 CTENEHH U3 JEHCTBUTEIBLHOIO YUCIIA. 2
Pemenue 3ana4 Ha cBOMCTBa KOpHS I-01 cTeneHU. 24.Pemenne 2
3aJ1a4 Ha IpeoOpa3oBaHue CTENEHHbBIX BhIPAKEHUN 2
Pemienue 3a1au Ha mpeoOpazoBaHKe BRIPAXKEHUH COlEepKaIluX paluKaibl 2
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia
IToxa3aTenbHasn ITokazarenbHas pynkuus. [IpeoOpasoBanus rpaduko.PocT npon3BOIUTEILHOCTH TPY/A, 2
(pynkuus, ee 3apa00TaHHOMN IIAThl, CYMMBI BKJIaJa.
CBOICTBA M Mertoasl peleHni MoKa3aTeNbHbIX YPABHEHU U HEPABEHCTB. 2
rpaguk. IIpakTuyeckue 3aHATHS
11 | ITocTpoenne rpaduKoOB MOKa3aTEIHHBIX (YHKIIMN U ONIPEIeSICHIE X CBOMCTB. 2
12 | Pemrenue nokaszaTenbHBIX YpaBHEHUH. 2




13 | Pemrenue moka3aTeabHbIX HEPABEHCTB. 2
BHeayauTopHas camocTosiTeJibHas padora
[TocTpoenue rpadukoB Moka3aTeaIbHON PYHKITUH. 2
Pemienue nokasaTesnbHbIX YpaBHEHHH METOJIOM IPUBEACHUS K OTHOMY OCHOBAHHUIO. 2
Pemenune nmokaszarenbHBIX YpaBHEHUIH METOJOM IPUBEACHUS K KBaIPAaTHOMY 2
YPaBHEHHMIO.
Tema 6.3. Copaepxxanue yueOHOIro MaTepuasa
Jlorapudgmnuecka Jlorapudm. Jlorapudm uncna./lecsaTndanpie u HaTypaibHbIe Jorapudmbl. CBoMcTBa 2
s pyHKIMSA, ee J0rapuQmoB.
CBOIiCTBA U OcnoBHoe norapudmuyeckoe ToxaecTBo.lIpeodpazoBanst JorapupMIUIECKUX 2
rpagux BBIPAKCHU.
Jlorapudmmueckas pyHKIUS, €e CBOMCTBA U Tpaduk 2
Jlorapugmuueckue ypaBHeHHUs U MeToAb! peiieHuil. KonrponabHas padora Ne 4 2
IIpakTHyeckue 3aHATHSA
14 | Pemenue 3aga4 ¢ npuMEHEHNEM CBOWCTB JoTapuma. 2
15 | ITocTpoenne rpadukoB HorapuGmMudecKux GyHKIUN U ONpeIeTICHHE NX CBOUCTB. 2
16 | Pemenue norapuMuueckux ypaBHEHHI METOIOM TOTEHIIMPOBAHHUS 2
17 | Pemenue norapu(MuuecKux ypaBHEHUI METOIOM BBEICHHSI HOBOM MEPEMEHHOM. 2
BHeayauTopHas camocTosITeJIbHAsA padoTa
[Toctpoenue rpaduko gorapugmuueckoit GyHKIIMH 2
Pemienue 3a1au Ha npeoOpazoBaHus JOrapu(PMHUUECKUX BbIPAKEHUH. 2
Pemenue norapudmuueckux ypaBHEHUI 2
Paszpnen 7.
MHoOrorpaHHUKH
Tema 7.1. Conep:xanue yueOHOro MaTepuaJia
MHororpaHHUKH Bepumnsl, pedpa, rpanu MHOTorpanHuKa. [Ipu3ma. [psmas u vaxkionnas mpusma. 2
[TpaBunbHas npusma. [lapannenenunen. Kyo.
IMupamupa. IIpaBunbHas nupamuaa. Terpasdap. 2

Cummertpui B kyoOe, B mapayuienenuneze. Cedenus Kyoa, Mpu3Mbl U MHPAMUIBL.




[IpencraBieHne o MPaBUIBLHBIX MHOTOTPAHHUKAX (TETPadap, KyO, OKTadAp, TOACKAdIP U
ukocadap). Konrponbnas padora Ne 5

BHeayL[I/ITOI)Haﬂ CaMoOCTOATEC/IbHAA paﬁoTa

Penrenue 3a1a4 Ha BRIYHUCIICHUE TUIOMIAIN TIOBEPXHOCTH ITPU3MBI.

Pemenue 3ala4 Ha BBIYUCJICHUC TIJIOIIAIU ITOBEPXHOCTH IMMTUPAMUIBI.

Pemienue 3a1a4 Ha MOCTPOCHUE CEUCHUH Ky0a M Napauieseure/a.
W3roroBneHre MoJieliell PaBUIIBHBIX MHOTOTPAHHUKOB C IMIOMOIIBIO Pa3BEPTOK.

NINIDNIN

Paznea 8.
Hauagna
MAaTeMaTHYeCKOro
aHaAJIN3a

44

Tema 8.1.
ITonsaTue
NMPOU3BOJTHOM

Coaep:xxanue yueOHOro MaTepuaJia

[TonsATHe 0 MPOoU3BOJHON PYHKIIUH, €€ TECOMETPUUECKUNA U PU3HMUECKUIT CMBICI.
OKOHOMHUYECKHM CMBICII TPOU3BOIHON (IIpeiesibHask BbIpyUKa OT IPOJaKy TOBapa).
VYpaBHeHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [Ipon3BogHbIe CyMMBI, Pa3HOCTH,
IIPOU3BENICHUS, YaCTHOTO.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTapHbIX (pyHKUUH. [[puMeHenne npou3BoIHOM K
UCCJIEIOBAaHUIO (PYHKIIMH U TOCTPOECHHUIO IPa(PUKOB.

[IpumeneHue MPOU3BOTHON K UCCIIENOBAHUIO (DYHKIIUIA U TTIOCTPOCHHUIO
rpa¢ukoB.IIpu3Hak Bo3pactanus (yObiBaHUS) QyHKUIMH. JJ0X01 U N3AEPKKU 0OpalieHus

Haxosxaenue ckopocTtu a1 npoiecca, 3agaHHoro popmysoit u rpapukom.Kputnueckue
TOYKH (PYHKIIMU, MAKCUMYMbl 1 MUHUMYMBI. PEHTa0ebHOCTh TOPTOBBIX NMPEATIPUATUI

IIpuMmepsI NCIIONB30BaHUS IPOU3BOIHOM I HAXOKACHUS HAUITydlIero PEIICHNS B
MIPUKIIAIHBIX 3aJa4ax.

IMpakTunyeckue 3aHsATHS

18

Pemenne 3ama4 Ha HaX0XKIEHHUE MPOU3BOJHBIX 3JICMCHTAPHBIX (I)YHKI_[I/Iﬁ HpI/IMCHCHI/IC
HpOHSBO,Z[HOﬁ U pCIICHUS IMPUKIIAAHBIX 3a1a4.




BHeayL[I/ITOI)Haﬂ CaMoOCTOATEC/IbHAA paﬁoTa

Pemenue 3a1a4 Ha HAXOXKACHUE MTPOU3BOTHBIX JIEMEHTAPHBIX (YHKITHIA. 2
Pemenue 3a1ay Ha coCcTaBlIeHUE YpaBHEHUS KacaTelIbHOU K TpaduKy Q) yHKITUH. 2
Pemenue 3aa4 Ha uccienoBanue QyHKIUA HA MOHOTOHHOCTb. 2
Pemenue 3aga4 Ha OTBICKAHHUE TOYEK KCTPEMYMA. 2
Pemmenune 3a1a4 Ha OThICKaHHE HAMOOBIIETO U HAUMEHBIIETO 3HAYSHUSI (PYHKIIHIA. 2
Tema 8.2. Copepxxanue yueOHOIro MaTepuasa
IlepBooOpa3nas u [TepBooOpasHas 1 HHTETpaI. 2
HHTETrpaJj [IpumeneHue onpeneseHHOro HHTerpaia s HaX0XKISHUS TUIOIA I KPUBOJIMHEUHOM 2
tpanenuu. KontponsHas padora Ne 6
BueayauTopHasi camocTosiTeJIbHAs padoTa
Pemienue 3amau Ha HaXOXKIEHUE TIEPBOOOPA3HON U HEOMPEICICHHOTO UHTErpaJia. 2
Pemienue 3a1au Ha BEIYKMCIICHUE TIJIOINA/IEH KPUBOJIUHEHHON (DUTYPHI C TOMOIIIBIO 2
ONpENIETICHHOTO UHTErpasa. 2
Pemenue 3a1a4 Ha BRIYHCIICHUE TUIOMIAACH KPUBOIMHEHHBIX (DUTYD 2
Pemenne npukiagHbIxX 3a/1a4 Ha BEIYUCICHUE TIJIOIIA/IeH KPUBOJIUHEHHBIX QUTYD
Pa3znen 9. 34
YpaBHeHus u
HepaBeHCTBa
Tema 9.1. Conep:xxanue yueOHOIro MaTepuaJia
YpaBHeHus u PaBHOCHJIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. 2
HepaBeHCTBa PannonanbsHble, HppalMoOHAIbHbIE, TOKA3aTeNIbHBIE 1 TPUTOHOMETPUYECKHUE YPABHEHUS U 2
CHUCTEMBI.
OcCHOBHBIE IPHEMBI UX pelieHUs (Pa3IoKeHNE Ha MHOXKUTEIHN, BBEJICHUE HOBBIX 2

HEU3BECTHBIX, MOJICTAHOBKA, Ipa)UUECKUl METOL).




Meto HHTEPBAJIOB.

[TpruMeHeHne MaTeMaTHYECKUX METOOB AJISl PEIIEHUS COAEPIKATENIbHBIX 3a/1a4 U3
pa3NIMYHBIX o0MacTeil Hayku U npakTuku. KontponsHas padora Ne 7

I[IpakTnyeckue 3aHATHS

19 ‘ Pemrenne palroOHaJIbHbIX HEPABCHCTB METOJOM UHTCPBAJIOB

N

BHeayL[I/ITOI)Haﬂ CaMoOCTOATEC/IbHAA paﬁoTa

Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN METOZOM PA3JI0KEHHSI HA MHOKUTEIH. 2
Penienyre TpUroHOMETPUUYECKUX YPAaBHEHUI METOIOM BBEICHMS HOBOM MIEPEMEHHOM. 2
Pemenne nokasarenbHbIX ypaBHEHUH. 2
Pemenue norapupmMuueckux ypaBHEHUH METOAOM BBEIEHUSI HOBOW NEPEMEHHOMN 2
Pemrenne nokasarenbHbpIX ypaBHEHUN METOJIOM BBEICHHS HOBOW IIEPEMEHHOM. 2
Pemenne panyioHanbHbIX HEPABEHCTB METOAOM UHTEPBAJIOB 2
Paznen 10.
KomOunaropuka,
CTATHCTHKA U
Teopus
BEPOATHOCTEH
Tema 10.1. | Coaep:xxanue yueOHOro MaTepuaJia
DJIeMeHTbI OcHOBHbIE TOHATHS KOMOMHATOPUKH. 3aJayd Ha IMOJACYET 4HCIapa3MElIeHUH,
KOMOHMHATOPHUKH NepeCcTaHOBOK, coueTanuil. Pemenune 3a1a4 Ha nepedop BapuanToB. Gopmyina GuHoMa

HrroTona.

CaoiicTBa OMHOMUHAIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.

BHeaynuTopHasi caMocTosiTeIbHas padoTa




Pemienue 3a1au Ha mo/ICUET YKCIIa pa3MEIEHUM, TEPECTAaHOBOK, COYETaHU M.

Tema 10.2. | Conep:xxanune yueOHOro MmarepuaJia
DJIEeMEeHTBI TeOpHH CoOpbITHe, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BEPOSTHOCTEH. 2
BeposiITHOCTEH CnyuaifHple  (axkTOpbl, ONpENEIAIOIMEe TEuYeHHe JIIo0oro Ipolecca MaccoBOIo 2
oOciykuBaHus. Perienrne npukiIaqHbIX 33/1a4 ¢ IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
BHeayauTopHasi camocTosITeJIbHASA padoTa
Pemenune 3amau  Ha  BBIYMCIEHUE  BEPOSITHOCTEH  CiaydallHBIX  COOBITHI 2
npodeccHnoHATLHOM HAIIPABICHHOCTH.
Tema 10.3. Copepxxanue y4yeOHOTr0 MaTepuasa
JJIeMEeHThI [IpencraBinenre AaHHBIX(TAOMWIBI, AWArpaMMmbl, Tpaduku),AHATIN3 HCCICIOBAHUS 2
MaTeMaTH4eCKOM MOKYNaTeIbCKONW CIIOCOOHOCTH HACEIEHHS.
CTATUCTHKH Mopna. ucniepcust. Matemaruueckoe oxunanue. KonrponbHas padora Ne 8 2
BueaynuTopHas camocTosiTe/IbHasA padoTa
Pemenue 3aa4 Ha mocTpoeHue rpaduKoB CTATUCTUYECKOTO PACHIPEACTICHHUS. 2
Pasnen 11.
Tena n
NMOBEPXHOCTH
BpallleHus
Tema 11.1. Copepxanue y4eOHOIro MaTepuasa
Hunaunap, Konyc, Hunuanap. OcHoBaHue, BbICOTA, OOKOBask MOBEPXHOCTh, 00pa3yromias, pa3BepTKa. 2
map. Konyc. OcHoBanue, BbicOTa, 00KOBasi TOBEPXHOCTh, 00pa3yrolias, pa3BepTka 2
[ap, cdepa ux onpeaeneHus, OCHOBHbIC MTOHATHS U CEUECHUS 2




I[IpakTnyeckue 3aHATHS

20 | Perrenue 3a/1a4 Ha BRIYMCICHUE TUIOMIAACH IIMIHMHIPA. PelieHue npuKiIaaHbIX 3a1a4 2
BueayauropHasi camocTosiTe/ibHast padoTa
Pemenue 3a1auy Ha HaxOXACHUE TUIOLIAIN IWIMHAPA. 2
Pemenue 3a1a4 Ha HaXOX/I€HUE IUIOIIA/IU KOHYCA. 2
Pemenue 3a1a4y Ha cocTaBieHue ypaBHEHHS cepsl 2
Paznen 12.
HN3mepenus B
reoMeTpuu
Tema 12.1. Coaep:xxanue yueOHOro MaTepuaJia
HN3mepenusn B O6beM u ero usmepenue. MarerpansHas ¢popmyna oobema. 2
reoMeTpuu ®opmynsl 00beMa KyOa, IPSIMOYTOJILHOTO Mapaielenunea, IPU3Mbl, IUIHHAPA.
®opmynsl 00beMa mHUpaMuIbl U KoHyca. DopMysibl IIOMaIM TOBEPXHOCTEHN UIMHAPA U 2
KOHYca.
®opmyibl 00beMa mapa u miomaan cepsl. [lonodue Ten. OTHOMEHUS TUIONIAAEH 2

MoBepXHOCTEN U 00beMOB 10100HbIX Ten. KonTponbhas padota Ne 9




BHeayL[I/ITOI)Haﬂ CaMoOCTOATC/IbHAA paﬁoTa

Pemenue 3aa4y Ha HaxoXxAeHHE 00beMa KOHYCA. 2

Pemenue 3a1a4 Ha HaxoXkACHHE 00beMa Ky0a, IPU3MBI. 2

Pemenue npukiaaHbIxX 3a1a4 1
MaxkcumaJjibHasi yueOHasi Harpy3Ka cTyJaeHTa 331
O0s3aTesIbHAsE Ay IUTOPHAA YueOHasi HAarpPy3Ka CTy/JAeHTa 234
B TOM YHCJIe MPAKTHYECKUX 3aHATHI 40
BHeayautopHas camocTosiTe/IbHAsA padoTa CTYIEeHTa 97

IIpomexyTounas arrectaums B popme IK3aMeHa




3.1. MarepuaabHO-TeXHHYECKOE o0ecredeHne
Peanuzanusa y4aeOHOI TUCIIUILINHEL oOecrieunBaercs HAJINYUEM y4eOHOTO
kabuneta MaremMaTuku

ObopynoBanue yueOHOro KabuHeTa

- pabouee MeCTO MpernoIaBares;

- paboune MecTa M0 KOJIMUYECTBY CTYJIEHTOB;

- KOMIUIEKT y4eOHO-METOAMYECKON IOKYMEHTAIINY;
- y4eOHO-METOJUYECKUI KOMIUIEKC ISl CTYJICHTOB.

Texnuueckue cpeacTBa 00y4eHus :
- UHTEpAKTHUBHAS JOCKa;
- KOMIIBIOTEP C JIMIICH3UOHHBIM MPOrpaMMHbBIM ob0ecnieuenuneM: MicrosoftOffis, MyTestEditor.

- IporpamMMHbIi IpoAYKT — reomeTpusi 10-11 kinacchbl, HHTEPaKTUBHBIE 3a/1aHUS HA IOCTPOCHUE
B IIPOCTPAHCTBE.

- anekTpoHHbIe mocodusi: Mathcadu Excel na ypokax maremaruku; AnreOpa Ha
«5»; 'eomerpust — 10-11 knace, BupTyanbHbIil HacTaBHUK; Anrebpa 11 kimacc, BUACOYpPOKH.
- KOJIOHKH.

3.2. Mepeyenn yueOHBbIX u3nanuii, UHTEpHET-pecypcoB, T0MOJIHUTETLHOM
JIUTEPATYPbI

OCHOBHBIE HCTOYHHKM:

1. Bammakos M.W. Maremaruka,Yue6uuk, KaoPyc, 2018, snekTponnas
OnoImoTeKa

2. T'yces B.A., I'puropses C.I'., Usonruna C.B. Marematuka. - M.; U1
Axanemus, 2014.

JTOTIOTHUTETBHBIE HCTOYHHKH:
1. Aranacsu I'.C. u gp. T'eomerpust. 10 (11) k. — M., 2013.

2.T K. MypaBuH, Anrebpa u Hayaia MaTeMaTudeckoro ananmmsa, 10 ki1.,2013. 3.T.K.
MypaBuH, Anrebpa 1 Hayana MaTeMaTHYecKoro aHanusa, 11 kim.,2013.

HNuTepHeT-pecypcesl:

1. Mopran Math.ru: GuONMOTEKa, MeaMATEKa, ONMMIMAJbI, 3a1a49d, HAyYHBIE LIKOJBI,
YYHUTENbCKasi, UCTOpHUs MaTeMaTuku http://www.math.ru

2. Marepuansl 10 MaTeMaTHKe B EIMHOM KOWIEKIMH LMQPPOBBIX 0OpPa30BATENBHBIX
pecypcos http://school- collection.edu.ru/collection/matematika

3. MockoBcKHit LICHTD HENPEPBIBHOIO MaTeMaTU4YECKOIro
obpazoBanus http://www.mccme.ru

Wurtepret-ipoekt «3amauny» http://www.problems.ru
Marematrka B «OTKpBITOM KOJUTEMKe» http://www mathematics.ru

Marematnueckue 3ToAbl: SD-rpaduka, aHUMAIUMS W BHU3yaIM3allus MaTeMaTHYECKHUX
croxxeToB http://www.etudes.ru

o ok
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS

TACIATITAHBI

KoHTpoJIb 1 OLleHKa pe3ylbTaTOB OCBOCHUS IUCLHUIUIMHBI OCYHIECTBIIACTCS MPENOJaBaTeIeM B
mporecce MpPOBEJACHNUS KOHTPOJIBHBIX pabOT, MPAaKTUYECKUX 3aHATHI, OLEHKH BHEAYTUTOPHBIX

CaMOCTOSATCIIbHBIX pa60T.

Pe3ysabTarsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJbTaToB 00y4eHust

OcBoeHHBIE YMEHHS:

Texymmii KOHTPOJIb:

Bsenenue: Onenka pe3ynbTaToOB BBIITOJIHCHUS
- O3HAKOMJICHHE C pOJIbI0 MaTeMaTWKHM B HayKe, | MpakTH4ecKoil pabotsr Nel
TEXHUKE, HYKOHOMUKE, nHpopMalMOHHBIX | OLleHKa  pe3yJbTaToB BBITIOJTHEHUS
TEXHOJIOTUSAX U MPAKTHUECKON AEATENbHOCTH. BHEayIUTOPHOI CaMOCTOSITEIbHOM
- 03HAKOMJICHHME C LIEJISIMU U 3a/ladyaMu u3ydeHus | pabotsl Nel
MaTEeMaTHKH TIPU OCBOCHUH MPO(eCCHu MpoIaBetl,
KOHTpOJIep-Kaccup
Anrebpa :
PasButue nousTHs 0 Yncie: OneHka  pe3y/lbTaTOB  BBINOJIHEHUS
-BBIIOJIHATh ~ apuMeTHdyeckue JeMcTBUS Haj | mpakTHueckux pabdort Nel,2
YUCJIaMM, COYeTas yCTHble M NHUCbMEHHbIE | OleHKa  pe3yJabTaToB BBINOJIHEHUS
MIPUEMBL; BHEayIUTOPHOI CaMOCTOSITEIbHOM
- HaXOAWUTh NPUOIMKEHHBIC 3HAUYEHHS BEIMYUH U | paboTh No 2
MOTPEUIHOCTH  BBIYMCICHUN  (abcomoTHas |
OTHOCUTEIIbHAs);
-HaXxOJIUTh OIIMOKH B IPpeoOpa30BaHUAX U
BBIUUCIICHUSX;
- CPaBHUBATh YUCIIOBBIE BBIPAKEHHUS.

®YHKIINHU, UX CBOMCTBA U TPA®UKH
DyHKIIUU OmeHka  pe3ynbTaTOB BBITIOJTHEHUS
IloHsATHE O HENPEePBIBHOCTH (HYHKIIUU npakTH4eckux padot Ne3. 4
- OMNpeneNsITh NPUHAAICIKHOCTh TOUKH IrpauKy OmeHka  pe3ynbTaTOB BBITTOJTHEHHS
GbyHKIMN; BHEAYyJAUTOPHOM CaMOCTOSITEIbHOM
- ompenensaTh BuJ ee rpaduka no Gopmyie pabotsr Ne3,4,5,6
MPOCTEUIIIEH 3aBUCUMOCTH;
- BBIpaXkaThb M0 opMyJsie OJHY IEPEMEHHYIO Yepes
Apyrue;
- HaXOJIUTh 00JacTh OIpeesieH!sI U 001aCTh
3Ha4eHUN QYHKIUH.

CaoiicTBa QYHKIUY. Onenka pe3yJIbTaToB BBIITOJIHEHUS
I'padmueckas HHTEpIpPETAIHSL. [Ipumeps! | mpakTHyeckux padbot Ne3, 4
(GYHKIIMOHATBHBIX 3aBUCHUMOCTEH B peanbHblX | OeHKa  pe3ylbTaTOB  BBITOJHEHUS
nporieccax U SIBICHUSAX: BHEayIUTOPHOI CaMOCTOSITEIbHON

- IPOBOAUTH UCCIICAOBAHUC HHHeﬁHOﬁ, KYCOYHO-

pabotsr Ne3,4,5,6




JIMHEWHOH, TPOOHO - JIMHEWHOU W KBaJAPaTUIHON
(byHKIHHA, CTPOUTH UX TpaduKu;

YHUTATh (GYHKIHIA.

- CTpOUTb U rpaduxu
HccnenoBath QyHKIMH;

- COCTaBIATH BUJ (YHKLUH 110 TAHHOMY YCJIOBHIO,
pelaTh 3aa4n Ha SKCTPEMYM;

- BBITIOJIHATH TIpeoOpa3oBanus rpaduka GpyHKIIUH.

O6patHbie QyHKIUN Onenka  pe3yJabTaToOB BBINOJIHEHHS
- OpUMEHATh  cBoifctBa  (QyHKUMH  TIpH | mpakThdeckux pador Ne3,4
UCCIICIOBAaHUM YPABHEHUN U NpU pelleHuH 3anad | OneHka  pe3yjibTaToOB  BBIMOJHEHHUS
Ha 9KCTPEMYM. BHEAYJUTOPHOM CaMOCTOSITEIbHOM
pabotsr Ne3,4,5,6
CreneHHble, OKa3aTeNbHbIe, Jorapudmuueckue u | - OIEHKa pe3yabTaToB  BBITOJHEHHS

QyHKIMN. OO0patHbIe
TPUTOHOMETPUYECKUE (DYHKIIMH

- BBIYUCIIATH 3HAuYeHHs] (YHKIHUU 10 3HAYCHHIO
aprymenTta. OmnpenensTh MOJOXKEHUE TOYKU Ha

rpaduke 1o ee KOOpaAUHATaM U HA00OPOT;

TPUTOHOMCTPHYCCKHEC

- UCIOJBb30BaTh  CBOWCTBA  QYHKIUH IS
CpaBHEHHUS 3HAUEHUH CTETeHel U TorapuQmos;
- CTPOUTH rpaduku CTETIEHHBIX u

jJorapu@mMuueckux QyHKIUM;

- pemarh IMOKa3aTeNbHBIE M JIOTapUPMHUECKUE
yYpaBHEHHMs M HEpPaBEHCTBA [0 HM3BECTHBHIM
aJlrOpUTMaMm;

- BBINIOJIHATH Ipe0OpazoBaHue rpauKkoB

NpakTUYecKux padbot Ne5-11
Ouenka
BHEAYIUTOPHOU
pabotsr Ne7-11

OneHka pe3yabTaToB BBITIOTHEHHS

pPEe3yJIbTaTOB BBIINOJIHCHHA

CaMOCTOSITEILHOM

KOHTpPOJIbHOM paboThbr Nel.

OCHOBbBI TPUTTOHOMETPUU

OCHOBHbIE MOHATUS OneHka  pe3yabTaTOB  BBIIOJHEHUS
- n300paXxaTh YIIbl BPALICHUS HAa OKPYXHOCTH, | MPaKTHYECKUX padoT Nel2-17
COOTHOCHTB BEJIMYNHY yria c €ro | OueHka  pe3yslbTaTOB  BBINOJHEHUS
PacroI0KEHUEM. BHEAyJAUTOPHOM CaMOCTOSATEIbHON
pabotsr Nel2-17
OCHOBHBIE TPUTOHOMETPUYECKHE OneHka  pe3yiapTaTOB  BBIIOJHEHUSA
ToxnecrBa IpakTU4YecKux padbot Nel2-17
- TPUMEHATH OCHOBHBIE TpUrOoHOMeTpudeckue | OneHka  pe3yiapTaTOB  BBIIOJHEHUSA
TOXKIECTBa T BBIYUCIICHUS 3HAYEHWN | BHEAYAUTOPHOMN CaMOCTOATEIIbHOMN
TPUTOHOMETPUUECKHUX (YHKIIMI 10 OJTHOM U3 HUX. | paboTel Nel2-17
[TpeobpazoBaHus IpOCTEHIINX OneHka  pe3ysibTaToB BBITIOJTHEHUSI
TpUroHOMETPUYECKUX BBIPAKEHUN pakTU4Yeckux padbot Nel2-17
- IpeoOpa30BbIBATH TPUTOHOMETPUUYECKUE OneHka  pe3yabTaTOB  BBITOJHEHUS
BBIPAKEHUS, UCIIONIb3Yys TPUTOHOMETPHUECKHE BHEayIUTOPHOI CaMOCTOSITEIbHON
(hopMyIIbI pabotsr Nel2-17
[Ipocreitmme OneHka  pe3ysbTaToB BBITIOJTHEHUSI
TPUTOHOMETPUYECKNE YPABHEHUS npakTuieckux padot Nel2-17
- pelaTth 1o dhopmynam u no | OneHka  pe3yabTaTOB  BBINOJIHEHUS
TPUTOHOMETPUUECKOMY  Kpyry  INpPOCTEHIINE | BHEAYIUTOPHOMN CaMOCTOSITEIIbHOU




TPUTOHOMETPUUECKHE YPABHEHUS;

- IPUMEHSATH OOIINE METOJbl PEIICHUsI YPaBHEHHI
(npuBeneHNE K JIMHEMHOMY, KBaJpaTHOMY, METOJ
Ha

Pa310KEHUA 3aMCHBI

MIEPEMEHHOM) NP PELIeHUH TPUTOHOMETPHUUECKHIX

MHOMXHUTCIIN,

YpaBHEHUH.

paboter Nel2-17
O1eHKa pe3y/nbTaTOB BHIMOJTHEHUS
KOHTPOJILHOM paboTsl Ne2

Kopuu, crenenu, jjorapudMel

- BBIUHCIATH M CpPaBHMBAThb KOPHH, J€JIaTh
IIPUKUJIKY 3HAYCHUS KOPHS,

- NpeoOpa3oBbIBaTh 4YHUCIOBbIE U OyKBEHHBIE
BBIPAXKCHUS, COAEPIKALLUE PaJUKaIbI;

pacyeTsl

- BBIIIOJIHATD 10

dbopmyam,
COJIePIKALIIM OCYIIECTBIISIS
HE0OXO0IUMBIC MTOJICTAHOBKH U ITPEOOPa30BAHNUS;

- pelaTh UPPALMOHATILHBIE YPABHECHUS;

paduKalbl,

- HAaXOJUTb 3HAa4YCHUA CTCIICHH,

HCTOJIb3YsI HEOOXOMMOCTH
WHCTPYMEHTAJIbHBIC CPE/ICTBA 3AMMCHIBATH KOPEHB

N-i CcTemeHu B BHUAE CTENEHH C JAPOOHBIM

pu

II0Ka3arejaeM U Hao0opoT;

- BBIYUCIATH CTCIICHHU C paurOHAJIbHBIM

II0Ka3aTciieM, JC€J1aTh
IIPUKUIKY

CTEIICHH;

3HAa4YCHUA CTCIICHH, CpaBHHUBATb

- TpeoOpa3oBBIBATH YHCJIOBbIE M OyKBEHHBIC
BBIPAYKEHHS,
CBOMCTBA;

COACpIKaIMUEC CTCIICHU, IIPUMCHSIA

- peHIaTh MOKA3aTCIbHBIC YPABHCHU

- pemaTh NpUKJIAAHbIC 3a/1a4U Ha «CII0KHbBIE
IIPOLICHTBI.

Onenka pEe3yNbTaTOB BBITIOJIHCHUS
nmpakTuueckux padot Ne 25-32

Onenka  pe3yJabTaToOB
BHEAyIUTOPHOU

pabotbr Ne 26-36

BBIIIOJIHCHU A
CaMOCTOSTEIILHOM

HDCO6D330B8.HI/I€ aJ'IFe6DaI/I‘IeCKI/IX BBIPAKEHUI

- BBIIIOJIHATH IPE0OpPA30BaHNs BBIPAKEHHUIH,
IpUMEHSS POPMYIIbI, CBA3aHHBIE CO CBOWCTBAMHU
CTereHel u jorapu@mos;

- OIPENENITh 00JACTh TOMYCTUMBIX 3HAYCHUIA
JOTapu(PMHUIECKOTO BBIPAKEHUS.

- pemarh JorapupMUIECKUe ypaBHEHHS

OneHka  pe3ynbTaToOB
npakTudeckux padbot Ne 20-36

BBITIOJIHCHUA

Onenka  pe3ynbTaToOB BBITIOJTHCHUS

BHEAyIUTOPHOM CaMOCTOSITeITHHON
paboTsr Ne 26-40
OreHka pe3yabTaTOB BBITIOJIHEHUS

KOHTPOJILHOM paboThl Ne5

HAYAJA MATEMATHYECKOI'O AHAJIM3A

[locnenoBareabHOCTH
- pemarh 3amayd Ha TPUMEHEHHE (HOpPMYIIbI
CYMMBI OECKOHEYHO yOBIBAIOIIEH T€OMETPUICCKOM

HPOTPECCHH.

IIpon3BoaHas U €€ MPUMEHEHNE

- COCTaBJIATh YpaBHEHUE KacaTeIbHOH B 00IIeEM

OI_[CHKa PE3YyJIbTATOB BBITIOJIHCHU A

NpakTU4YecKux padbot Ne 44-47
BBITTOJTHEHHSI

Ouenka pEe3yIabTATOB

BHEAYJUTOPHOMN CaMOCTOSATEITLHOM

paboTer Ne 46-51




BUJIE;

- TpOBOIUTH C  TOMOLIbIO  NPOU3BOIHON
uccieoBaHue QyHKIMH, 331aHHON (POPMYIIOii;

- yCTaHaBIMBAaTh CBSA3b CBOWCTB (QYHKIUH |
MIPOU3BOIHOM O X TpaduKam;

- IPUMEHSATH TPOU3BOJHYIO JUIS PEIICHHS 3a71a4 Ha
HaXO0JK/IeHHE HanOOJIBIIEro, HANMEHBIIIETO

3HAYCHHUA U HAa HAXOXKICHUC SKCTPEMYyMaA.

[lepBooOpasHas U UHTErpa
- pemaTh 337a4M Ha CBA3b IEPBOOOpa3HON U ee ¢

MIPOM3BOJIHOM, HA BBIUMCICHHE [EPBOOOPA3HOMN
JUI JaHHOU (YHKITNH;

- peumiath 3a7aud Ha MPUMEHEHUE HMHTerpajia Jyis
BBIYUCIICHUS (PU3NYCCKUX BEITUYHH U ILIOMIAICH

OneHka  pe3y/bTaToOB
npakTuueckux padbot Ne 48-50

BBIITOJIHCHU A

Onenka pE3yNbTaTOB BBITIOJIHCHUS

BHEAYMTOPHOM CaMOCTOSITeIIbHOM
paboter Ne 52-55
OrieHKa pe3ybTaTOB BBIMOJIHEHHUS

KOHTPOJIbHOM paboThl Ne6

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs U cucTeMBl ypaBHeHNH HepaBeHcTBa U
CHUCTEMBI HEPABEHCTB C ABYMsI HEPEMEHHBIMU

- pewars palnMOHalbHbIE, HPPALUOHAIbHBIC,

II0Ka3aTeNIbHbIC u TPUTOHOMETPUYECKHUE
YPAaBHEHUS U CUCTEMBI;

- pemarb ypaBHEHUsS, NPUMEHSS BCE IPUEMBI
(pa3noXeHue Ha MHOMKUTEIH, BBEJCHUE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, I'pauecKuii MeTon);
- pelarh CUCTEMBI ypPaBHEHUH, IPUMEHSS

pa3IUyYHbIE CIIOCOOBL;

- pelaTh HEPABEHCTBA U CUCTEMBI HEPABEHCTB,
MPUMEHSS pa3IMyuHbIE CTIOCOOBbI;

- IPUMEHATh MaTEMaTUYECKUE METOABI JJIs1
peleHust coJlepKaTeIbHbIX 3a/1a4 U3 PA3TUUHbIX
obnacTeil Hayku U NpakTUKu. IHTEepnpeTupoBath
pe3yJIbTaThl, YYUTHIBATH PealIbHbIE OTPAaHUYEHUS.

Onenka  pe3yabTaToOB BBITTOJIHECHHUSI
npakTudeckux padot Ne 51-57
Ornenka

pe3yabTaToB BBITIOJTHEHHS

BHEAyIUTOPHOM CaMOCTOSTEITHbHON
paboTsr Ne 56-62
OreHka pe3yabTaTOB BBITTOJIHEHUS

KOHTPOJIBbHON paboThl No7

3JEMEHTHBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEHN U
CTATUCTUKU

OCHOBHbIE TOHATUS KOMOUHATOPUKHU

- pemaTb KOMOHMHATOpHBIE 33Ja4dl METOJIOM
nepebopa U 1Mo MpaBUIly YMHOKEHUS;

- OOBACHATH M MPUMEHATH (POPMYIIBI
MEPEeCTaHOBOK U

JUIS
BBIYMCIICHUS  Pa3MEILIECHUM,
COYETaHUM NIPU PELICHNUH 3a/1a4;
- pemaTh NPaKTUYECKHE 3a/1a4U C
WCIIOJIb30BAHUEM IOHATHIA U MTPABUIT

KOMOHWHATOPHKH.

Onenka
npakTHdecKux padoT Ne 58-63

pe3yabTaToOB BBITIOJTHEHHS

Ouenka pEe3yJIbTaTOB BBITIOJTHEHUS

BHEAYJAUTOPHOU CaMOCTOSITETILHOM
pabotsl Ne 63-65
OreHKa pe3ynbTaTOB BHIMOIHEHUS

KOHTPOJILHOM paboTs! Ne§




. Onenka pe3yIbTaToOB BBIIIOJIHEHUS
OJIEMEHTBI TEOPUU BEPOSITHOCTEN NpaKTHYecKhx pa6ot Ne 58-63
- pe€uiaTth 3aja4YM Ha BBIYUCIICHUC BepOHTHOCTeP'I OrueHka PE3yIbTaTOB BBITTIOJIHCHUSA
COOBITHH. BHEAYJUTOPHOMN CaMOCTOATEIIbHOMN
paboThr Ne 63-65
Onenka pEe3yNbTaTOB BBITIOJIHCHUS

IIpencraBienyue MaHHBIX (TAOIUIEL,

nuarpaMMmsl, rpadbuKu)

npakTU4YecKux padot Ne 58-63

Onenka pe3ynbTaToB BBITTIOJTHEHUS
- peliaTh MPAKTUYCCKHUEC 3aJa4r Ha 06p2160TKy BHeay,HHTOpHOﬁ CaMOCTOSTEIbHOMN
YHCJIOBBIX JAHHBIX, BBIYUCICHUC UX pa60TH No 63-65
XapaKTEPUCTHUK.
IFEOMETPUA
IIpsiMBIC ¥ TIJIOCKOCTHU B IIPOCTPAHCTBE OncHka pe3yIbTaTOB BBIIIOJIHEHUSA

- BBINOJIHATH IIOCTPOEHUS YIII0B MEXY MPSIMbIMH,
IPSMOMl M IJIOCKOCTBIO, MEXIY IMJIOCKOCTSAMHU IO
OIMCAHMIO U PACIO3HABATh UX HA MOJIEIIAX;

- IPUMEHATh IPU3HAKU U CBOMCTBA PACIIONOKEHHS
NpsIMBIX M IUIOCKOCTEM TMpU pELIEeHUW 3ajau.
N300paxaTh Ha pUCYHKaX M KOHCTPYHPOBATh Ha
MOJENSAX MEPHEHAUKYISIpbl M  HAaKJIOHHBIE K
IUIOCKOCTH, MpsIMbIE, MapajljielibHble IUIOCKOCTH,
YIOIbl  MEXIY

000CHOBEBIBATH IMOCTPOCHHUC,

OpsIMOM M IUIOCKOCTBIO U
- pelaTh 3a/1a4y Ha BBIYUCIECHUE T€OMETPUUECKUX
Benu4rH. ONKCHIBaTh PACCTOSHHUE OT TOYKU JI0
IJIOCKOCTH, OT NPSIMOM JI0 IUIOCKOCTH, MEXIY
IIJIOCKOCTSIMU, MEXIY

NPSIMBIMU, MEXJY NPOU3BOJIBHBIMU (UTypamMu B

CKpELIMBAIOIINMU

MIPOCTPAHCTBE;
OTIpeNIeNIATh U BBIYUCIIATH PACCTOSIHUSA B
npoctpaHcTBe. [IpumeHsaTs GopMynbsl U TEOpPEMBI
TUTAHUMETPUH JUIS PEeLIeHus 3a1ay.

npakTudeckux padot Ne 18-21

Ouenka  pe3ynbTaToOB BBITIOJIHCHUS

BHEAYJIUTOPHOMN CaMOCTOSATEILHOM

pabotsr Ne 18-21

MHuororpaHHuKHu
- OINKCHIBATh M XapaKTEPU30BaTh PA3JTUYHBIE BUIbI

MHOFOFpaHHI/IKOB, HCpC‘-II/ICJ'IHTI) X DJICEMCHTBI U
CBOMCTBA;

- I/1306pa}KaTI) MHOFOFpaHHI/IKI/I MU BBIIIOJIHATH
MOCTPOCHUSI HA H300pPAKEHUSX M HA MOMACIAX
MHOT'OTPaHHUKOB;

BBIYHCIIATh JIMHEHHBIE 3JIEMEHTHI

U YIIBl B

MIPOCTPAHCTBEHHBIX KOHQUTYypaLusx,
apryMEHTUPOBATh CBOM CYXICHUS;

- CTPOMUTH MPOCTEUIINE CeueHus KyOa, MpPU3MBI,
nupamubl. [IpumeHaTs (akTel M CBEJCHHUS U3
[IJIAHUMETPUH;

UCIOJIb30BaTh MPUOOpETEHHbIE 3HAHUS IS

OneHka  pe3ylbTaTOB  BBIMOJHEHUS
npakTudeckux padbot Ne 37-43

OneHka  pe3ylbTaTOB  BBIMOJHEHUS
BHEAYJAUTOPHOM CaMOCTOSITEIbHOM
pabotsl Ne 41-45




WCCIICJIOBAHUS W MOJICIIMPOBAHMS  HECIIOKHBIX
3a71ad4;

- I/I306pa)I(aTb OCHOBHBIC MHOFOFpaHHI/IKI/I nu
BBITTIOJIHATH pI/ICYHKI/I 10 YCJ'IOBI/IﬁM 3ada4.

Tena ¥ MOBEPXHOCTH BPAIICHUS] Ouenka  pe3y/ibTaToB  BBINOJHEHUS
- pemarh 3aJa4d Ha IIOCTPOCHUE CEYEHUH, Ha | mpakTHYeCKUX pabot Ne 64-67
BBIYMCIICHUE  JJIMH, PacCTOSHHUH, yrioB, | OmeHka  pe3ylbTaTOB  BBINOJIHEHUS
Iomaneil. ITpoBoauTh JIOKa3aTeIbHbIEC | BHEAYIUTOPHOU CaMOCTOSTEIbHOM
paccyxJieHHs pU pElICHUH 3a/a4; pabotsl Ne 66-68

- NPUMEHSATH CBOWCTBA CUMMETPUU IPU PELICHUU

3aj1a4 Ha TeJla BpallleH!s, Ha KOMOMHAIIHUIO TET,;

- HM300pakaTb OCHOBHBIE KPYIJIbIE Tela U

BBIIIOJIHATH PUCYHOK IO YCIIOBHIO 33/1a4H.

V3mepenus B reoMeTpun OueHka  pe3ylbTaTOB  BBINOJIHEHUS

- pemiath 3a/Jaud Ha BBIYHMCICHHE IUIOMIAJCH
IUIOCKUX (UTyp, TPUMEHSSI COOTBETCTBYIOIIUE
(dbopmyIbl 1 HaKThI U3 MTAHUMETPUH;

- pemarp 3a/1a4M Ha BBIYMCIICHUE TUIOMIa e
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEIL.

pakTHIecKkux padot Ne 68-71
OneHka  pe3ylnbTaToB
BHEAYAUTOPHOMN

paboThr Ne 69-72
OreHka pe3ysabTaTOB BBITIOJHEHUS

KOHTPOJIBbHON paboThl No9

BBITIOJIHCHUA
CaMOCTOSITEILHOM

KoopauHaTe! ¥ BEKTOPEI

- CTPOUTH 110 3alaHHBIM KOOpAWHATAM TOYKH U
IIJIOCKOCTH, HAXOAUTHh KOOPANHATLI TOUCK,

- peiiatb HpOCT@fII.HH@ 3aJlauy HaJl BEKTOpaMH1
3aaHHBIMU CBOMMHU KOOpJAWHATAMMU.

Onenka
MpakTUYecKux padbot Ne 22-24
Onenka

pe3yabTaToOB BBITIOJTHEHHS

pe3yIbTaToB BBITIOJTHEHHUSI
BHEAYJUTOPHOU CaMOCTOSITCIILHOM
paboThr Ne 22-25

OreHka pe3yIbTaTOB BHITIOJHEHUS

KOHTPOJILHOM paboTs! Ne3

YcBoeHHBIE 3HAHMA !

Pa3BuTHie NOHATHSA O YHCIE: Onenka  pe3yJabTaToOB BBITIOJTHEHUS
- 03HAKOMHUTCS C ONPENIECIICHUEM JICHCTBUTENBHOIO | BHEAYIUTOPHOM CaMOCTOSITEIbHON
qHca, a0CcoOTHON u OTHOCUTENBHON | paboThr Nel,2
MOTPEIIHOCTH MPUOINKEHUH
OyHKIMH Onenka  pe3yJabTaToOB BBITIOJTHEHUS
IloHsATHE 0 HENPEPBIBHOCTH (HYHKIIUU BHEAyIUTOPHOI CaMOCTOSITEIbHON
- O3HAKOMHUTBCS C TOHSATUEM TEPEMEHHOM, pabotsl Ne3,4,5,6
IIPUMEpPaMU 3aBUCUMOCTEN MEX 1y IEPEMEHHBIMU;
- O3HAKOMMTHCA C MOHATUEM TpaduKa, ONperesTh
MPUHAIIEKHOCTh TOUKH Tpaduky ¢(ynkumu. Ilo
dbopmyne mpocTeliield 3aBUCHMOCTH OMPEEIATh
BUJI ee rpaduka;
-03HAKOMHUTHCS C OTpeeIeHUEeMPYHKIINH,
(bopMyIHMpOBaTH €TO0.

CaoiicTBa DYHKIUY. Onenka pe3yJIbTaToB BBINIOJIHEHUS
I'paduueckas MHTEPIPETALHNSL. ITpumeps! | BHEAYAUTOPHOM CaMOCTOSITEIbHON

d)VHKI_II/IOHaJIBHBIX 3aBHCHUMOCTEl B pealbHbIX

pabotsr Ne3,4,5,6




IIPOLIECCAaX U ABJIICHUAX:
- O3HAKOMHTBHCS C IpUMepaMu (yHKIHOHAIBHBIX

3aBUCUMOCTE B  pEAJbHBIX Mpoleccax U3
CMEXHBIX JUCLUILINH;

- 03HAKOMUTBCS c JI0Ka3aTeJIbHbIMU
pacCyXIeHUSIMH HEKOTOPBIX CBOWCTB JUHEUHOW U

KBaJpaTUYHON (PyHKITHIA.

O6patHbie QyHKIUU
- U3YYUTh MOHATHE OOPAaTHON (PYHKINY;

- 03HAKOMHUTBCS C IOHATUEM CII0KHOM (DYHKIIHH.

Onenka pE3yNbTaTOB BBITIOJIHCHUS
3aJJaHul B TECTOBOM (hopMe, KOHTPOJIbHAs
paborta Ne 1.

OreHka pe3ysabTaTOB BBITOJHEHUS
BHEAyIUTOPHOU CaMOCTOSITEIILHOM

pabotsr Ne3,4,5,6

- O3HAKOMHUTLCA C IMOHATHUCM KOPHIA n-i CTCIICHU,

CBOMCTBAaMM  paJUKaJiOB W C  IpaBUJaMu
CpaBHEHHEM KOpPHEH.

KopHu, crenenu, jjorapudMbl

- (hopmynupoBaTh OINpeAesieHUe KOPHS U CBOMCTBA

KOpHEH;

- O3HAaKOMUTBCA C IIOHATHEM CTCIEHH C

JIeMCTBUTEIIBHBIM IIOKa3aTele;

- opmynupoBaTh CBOMCTBA
CTCIICHEH;

- O3HAaKOMHUTBCS C NPUMEHEHHUEM KOpPHEU H

CTEIEHEH IPU BBIYUCICHUU CPEIHUX, MPU

ACJICHUU OTPE3Ka B «30JI0TOM CCUCHHUN)).

Onenka pE3yNbTaTOB BBITIOJIHCHUS

BHEAYJIUTOPHOMN CaMOCTOSATEILHOM

paboTsl Ne26-40

CrelneHHbBIe, MOKA3aTeIbHEIC, J'IOFaDI/Id)MI/ILICCKI/Ie u
TPUTOHOMCTPHUYCCKUEC d)VHKHI/II/I. O6DaTHI>Ie
TPUTOHOMETPHUYCCKUEC d)VHKIII/II/I

- O3HaKOMUTBCA C

¢byHKIUY, (dbopMynupoBaTh
CBOMCTBA CHHYCa M KOCHUHYCAa,

MIOHATUEM  HENPEPBIBHOMN
MEPUOTNYECKOMN
CTPOUTh HX
rpadukuy;

- O3HAaKOMHUTBCS C IIOHATHEM T'apMOHMUYECKUX
KonebaHUH W NpUMepaMH  TapMOHUYECKHUX
Kosie0aHU| Ui OMMCAHUs MPOLECCOB B (U3UKE U
JPYTUX 001acTAX 3HAHUS;
- O3HaKOMHTBCSI C
yHKuMH,
CBOMCTBA TAHI'€HCA M KOTaHT€HCA.

MOHATUEM  Pa3pbIBHOM

MIEPUOTUYECKON dbopMynupoBaTh

Onenka  pe3yabTaToOB BBITIOJTHEHUS
BHEayIUTOPHOI CaMOCTOSTEIbHON
paboTer Ne26-40

OCHOBHBIE TOHATUI
- U3YYUTh PAJIMaHHBIA METOJ U3MEPEHUS YTIIOB

BpaIIEHUs U UX CBA3b C IPayCHON MEPOH;
- dbopMynupoBaTh
byHKIMH g yrioB
MIOBOPOTA U JUIsl OCTPBIX YITIOB IPSIMOYTOJIBHOTO

OnpeeneHus
TPUTOHOMETPUYECKUX

Ouenka pEe3yIabTATOB BBITTOJTHEHHUS

BHC&y,HHTOpHOﬁ CaMOCTOSTEIIbHOU

paboter Ne7-17




TPECYroJIbHUKA U O00BACHATH UX B3aHMMOCBS3b.

OCHOBHbIE TPUTOHOMETPUYECKUE Onenka  pe3yJabTaToOB BBITIOJTHEHUS
ToxaecTBa BHEAyIUTOPHOU CaMOCTOSITEIIbHOM
- O3HAKOMUTCS c OCHOBHBIMH | paboThbl No7-17
TPUTOHOMETPUYECKUMHU TOKJECTBAMHU

ITpeobpazoBanus IPOCTEUIINX - OuneHka pe3yabTaTOB BBIIOJIHEHUS

TpUroHOMETpUYECKUX BhIPAKEHUM BHEAYIUTOPHOU CaMOCTOSITEJIbHOM
- M3Y4YUTh OCHOBHBIC (OPMYJIBI TPUTOHOMETpHH: | pabOThI Ne7-17
(bopMyIbl CIOKEHUS, yIBOEHUS, MpeoOpa3zoBaHUs
CYMMBl  TPUTOHOMETPUYECKUX  (QYHKIHA B
MIPOU3BE/ICHNE U MIPOU3BEACHUS B CYMMY;

- O3HAKOMHTbHCS CO CBOWCTBAMU CUMMETPUHU TOYEK

Ha €MHUYHON OKPYXKHOCTH U MPUMEHSTh UX IS

BBIBOZIa (POPMYIT PUBEICHHUSL.

[Ipocreitmue Onenka  pe3ylnbTaToOB BBITIOJTHEHU S
TPUTOHOMETPUYECKHE YPAaBHEHUS BHEayIUTOPHOI CaMOCTOSITETTbHOM
- O3HaKOMHTCS C (QopMylamMu MpocTermux | padborsl Ne7-17

TPUTOHOMETPUYECKHUX ypaBHEHUN

ApKcuHyC, apKKOCUHYC, ApKTaHI'€HC YUCIIa Ouenka  pe3ynbTaToOB BBITIOJIHCHUS

- O3HAKOMHTBCS € IOHATHEM  OOpATHBIX | 3aJaHKil B TECTOBOU (hOpME, KOHTPOJIbHAS

TPUTOHOMETPUYECKHUX (DYHKIUH; pabota Ne 2.

- U3y4YHTh ONPEJECICHUS apKCUHYCA, apKKOCHHYca, | OleHka  pe3ysbTaToB BBITIOJIHEHUS

apKTaHTeHca Yucia, GopMyIupoBaTh UX. BHEayIUTOPHOI CaMOCTOATEIbHON
pabotbr Ne7-17

Kophu, crenenu, sorapudmel OneHka  pe3ynbTaToOB BBITIOJTHEHUS

- O3HAaKOMUTBCA C TOHATHEM KOPHS N-U CTEIEHH, | 3a/laHUil B TECTOBOM (hopMe, KOHTPOJIbHAS

CBOWCTBAMM  paJMKaJloB U C IpaBWiIaMu | pabora Ne 3.

CpPaBHEHUEM KOpHEH; Onenka  pe3yJabTaToOB BBIITOJIHCHUS

- (OpMyIHpPOBaATh OIPEJEIICHUE KOPHS U CBOMCTBA | BHEAYIUTOPHOMN CaMOCTOSITEIbHON

KOpHEH; pabotbr Ne26-40

- O3HaKOMHTbCS C TOHSATHEM CTENEHH C

IeHCTBUTEIILHBIM ITOKa3aTeNIeM;

- (hopMyHpoBaTh CBOICTBa

CTEIIEHEHN.

[locnenoBarenbHOCTH Onenka  pe3yiabTaToOB BBITIOJTHEHUS

- O3HAaKOMHUTbCA €  IOHATHEM  YHCJIOBOW | BHEAYIUTOPHOM CaMOCTOSITEIbHON

ITOCJIEIOBATENLHOCTH, CIIOCOOAMU €€  3aJlaHus,
BBIYHUCJICHHUAMMHA €€ YJICHOB.

IIpoun3BoaHAas U €€ MPUMEHEHNE

- O3HAKOMUTHCS C TOHSTUEM MPOU3BOTHOM;

- U3Y4YUTh U POPMYITHPOBATH €€ MEXAaHWYECKUA U
FEOMETPUYECKUN  CMBICJ, U3YyYUTh aJTOPUTM
BBIUMCIICHUS

BBIYHCIICHUST MTHOBEHHOM CKOpPOCTH U YIJIOBOI'O

HpOH3BOI[HOI>'I Ha npumepe

pabotsl Ne 46-51




kod(durmenTa KkacaTeaIbHOM;
muddepeHInpoBaHus,
TaOJUITY TIPOU3BOTHBIX AIIEMEHTAPHBIX PYHKITHH,

- BBIYYMTb  IIpaBuUia

IlepBooOpasHas u uHTErpa Onenka  pe3yJabTaToOB BBITIOJTHEHUS

- O3HAKOMHTBCS C IOHSTHEM HHTerpama u | bhoay/AHTOPHOH CaMOCTOATC/ILHOI
" ThI No 52-

epBOOOpa3HON; pabotst Ne 52-55

- U3Y4MTb NPaBUJIa BBIYMCIEHUS IEPBOOOPA3HOMN 1

teopemy HproToHa- JleitoHuIa.

YpaBHenus u cuctembl ypaBHeHuit HepaBenctBa u | Ouenka — pe3ylnbTaToB BBITIOJTHEHUS

CUCTEMBI HCPABCHCTB C ABYMS NIEPEMCHHBIMU

- O3HAaKOMUTBHCA C IMPOCTEHIIMMH CBEACHUSMU O
KOPHSX anreOpandecKux YpaBHEHUH, C MOHATUIMU
HCCJICIOBAHUS YPAaBHEHUH U CUCTEM YPaBHEHUN;

- U3YYHUTh TEOPHUIO0 PABHOCUJIBHOCTH YPaBHEHUH U
ee npuMeHeHue. [loBTOpuTh 3anuch peuieHus

CTaHJApTHBIX yYpaBHEHUH, IIPUEMBI
npeoOpa3oBaHusl ypaBHEHUH I CBEICHUST K

CTAHAAPTHOMY YPaBHCHUIO.

3aJJaHUl B TECTOBOM (popMe, KOHTPOJIbHAS
pabota Ne 4.,
Onenka

pE3yNbTaTOB BBITIOJIHEHHUS

BHEAYJIUTOPHOMU CaMOCTOATEILHOM

paboTsr Ne 56-62

OCHOBHBIE IOHATHSA KOMOUHATODUKHU
- U3YYHTH NpaBUiIa KOMOMHATOPUKY;
- O3HAKOMHUTBLCS C TOHATHSAMH KOMOMHATOPUKH:

pa3MEUICHUSIMH, COYETAHUSIMU U NIEPECTaHOBKAMHU
1 GopMyIaMu 7Sl UX BBIYUCIICHUS;

- 03HaKOMHUThCS ¢ GuHOMOM HbloTOHA M
TpeyrosbHUKOM [lackais.

O1enka pe3yJabTaToB BBIITOTHEHUS
BHEAYIUTOPHOU

paboTsl Ne63-65

CaMOCTOSITEILHOM

OIEMEHTBI TSOPUU BEPOSTHOCTEH

- W3y4YUTh KJIaCCHYECKOE onpeerIeHne
BEpPOSITHOCTH, CBOMCTBAa BEPOATHOCTH, TEOPEMY O
CyMME€ BEPOATHOCTEH.

IIpencraBieHne JaHHBIX (TaOIUIIBI

F[!aShI/IKI/I!

- O3HAKOMUTLHCA C MMPEACTABICHUEM YUCIIOBBIX

UarpaMMEl,

JAaHHBIX U UX XapPaKTCPUCTUKAMU.

OneHka  pe3ylbTaTOB  BBIMOJHEHUS
BHEAYyJAUTOPHOM CaMOCTOSITEIbHOM
paboTbr Ne63-65

HDSIMI)IG " IMJIOCKOCTH B IIPOCTPAHCTBEC

- (GopMynupoBaTh W MPUBOJIUTH JIOKA3aTEIHCTBA
IIPHU3HAKOB B3aWMMHOI'0 PACIIOJIOKCHHUA IPAMBIX U
IUIOCKOCTEI;

- pacmo3HaBaTb Ha 4YepTexKax M MOIENIAX
pa3iUYHBIE CIIy4yad B3aUMHOIO PAaCHOJIOKEHUS
NpAMBIX M IUIOCKOCTEW, apryMEHTHPOBAaTb CBOU
CYXKJICHUS,

- (opmynupoBaTh onpeneneHus, MPU3HAKA U
CBOWCTBA MMAPAJUIENBHBIX U MEPIEHAUKYIAPHBIX
IJIOCKOCTEM, IBYTPAHHBIX U JJUHEUHBIX YIJIOB;

Onenka  pe3ynbTaToOB BBITIOJTHEHUS

BHEAYJIUTOPHOMN CaMOCTOSATEITLHOM

paboTsr Ne 18-21




- (opMynHpoBaTh OCHOBHBIC

TEOPEMBI 0

U JIOKa3bIBaTh
pPacCTOSTHUAX (Teopembl

CYILIECTBOBAHMS, CBOMCTBA).

MHoOrorpaHHUKH OuneHka  pe3ynbTaToOB BBINOJIHEHUS
- OIUCBIBATh U XapaKTEpU30BaTh Pa3IUYHbIe BUJIbl | BHEAYIUTOPHOMN CaMOCTOSITEIbHOM
MHOI'OTPaHHHMKOB, MEPEUUCIATh UX DIEMEHTBl U | pabotsr Ne 41-45

CBOMCTBA;

- HCIOJNB30BaTh MPUOOpPETEHHBIC 3HAHHS JUIA

HCCIIEIOBaHUS U MOJEIMPOBAHNS HECIIOKHBIX

3ajad.

Tena u noBEpXHOCTHU BpallleHUS OneHka  pe3ynbTaToOB BBINOJIHEHUS
- O3HAaKOMHUTbCA C BHJAMHU TeJl BpallEHUs, | BHEAYIUTOPHOMR CaMOCTOSITEIbHOM
(bopMyIHpPOBATH UX ONIPEICIICHUS U CBOMCTBA; paboTtbr Ne66-68

- (bopmynupoBaTh TEOPEMBI O CEUEHUU I11apa

IUIOCKOCTBIO U O IUIOCKOCTH, KacaTeJbHOM K

chepe.

H3mepeHus B reoMeTpuun OuneHka  pe3ynbTaToOB BBINOJIHEHUS
- 03HaKOMUTBCS C MOHATUAMU IUIOIAAHN U 00beMa, | 3aJaHuil B TECTOBOI (opMe, KOHTPOJIbHAS
AKCMOMaMHM U CBOWCTBaMHU; pabora Ne 5.

- u3yuuTh (HOPMYJIBI ISl BhIUMCIeHHs ruiomaneii | OLUCHKa  pesy/ibTaToB BBIIOJTHCHHA
TIOBEPXHOCTEH MHOTOTPAHHHKOB U TeJ BpaIlleH s, - | BHCAYUTOPHOH CaMOCTOATENLHOM
03HAKOMHUTBCSA C METOJOM BBIYHCICHHMs ruromasy | PaboTsr Ne69-72

MIOBEPXHOCTHU C(EpHI.

KoopanHaTbl 1 BEKTOPEI OuneHka  pe3ynbTaToOB BBINOJIHEHUS
- 03HaKOMUTKCS C MIOHSATHEM BEKTOPA; BHEAYJAUTOPHOM CaMOCTOSATEIbHON

- U3YYUTh CBOMCTBA BEKTOPHBIX BEJTMUMH, IpaBUIIa
pa3ioKeHus: BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IPABUJIA HAX0XKIEHUS KOOPAUHAT
BEKTOpPA B IPOCTPAHCTBE, ITpaBUJIa JEUCTBUM €
BEKTOpaMH, 3aJaHHBIMH KOOPAUHATAMHU.

paboTer Ne 22-25




5. IBMEHEHUS, BHECEHHBIE B PABOYYIO ITIPOT'PAMMY

Ne Ha3Banue Tembl BHecennl aapakTadeckue | UcKiaroueHbl
/i e TMHHUIIbI AUJTAKTHYECKHE
eIMHHUIbI
1 Tema 1. 1. [TpakTrueckoe 3aHsTHE
JleficTBUTENbHbBIE YHCITA. NelPemenue 3a1au Ha HaAXOXKJICHUE
TIpHOIKEHHbIe MPUOJIMKEHHBIX 3HAYEHUM BEJIMYUH
BLIYMCIICHHS J | B TOTPEIIHOCTH  BBHIYMCICHUH.
BEIUMCIIUTENBHBIE Pemenue 3a1au Ha NpOLIEHTHI
cpeacTna
2 Teopetnueckoe 3anarue Ne
Tema 3.1.
12. KontpomnpsHas pabora Ne
[TpeobpazoBanus 1
TpHrOHOMevaquCKHX Brimmonnenue 3agaduii B TECTOBOU
BbIpAKCHIH dopme o Pazneny 3
Tpuronomerpuyeckue GyHKINH
3 Tema 3.2. Teopetuueckoe 3ansTue Ne
Tpuronomerpuueck 18. KonTponpsHast pabota No
ue ypaBHEHUS 2.
Brimmonnenue 3agadnuii B TECTOBOU
dopme o Pazneny 3
Tpuronomerpuyeckue GyHKIIMH
4 Tema5.1. Teopernueckoe 3ansaTue Ne
Koopaunats! u Bektopel | 23. KortponbHas padora Ne
3.
BrmonHenne 3a1aHuuii B TECTOBOM
dbopme o Pazneny 5
Koopannatsl u BEKTOPBI
5 Tema 6.2. Teopernueckoe 3ansaTue Ne
Iloka3arenbHast 32. KontponbHas pabota Ne
byHKIWMA | 4,
, €€ CBOMCTBA U rpauK. | BpimojHeHHE 3aJaHUI B TECTOBOM
dbopme o Pazneny 6
Kopnu, crenenu u
Jorapupmbl
6 Tema 6.3. Teopernueckoe 3ansaTre Ne
Jlorapugmuueckas 38. KontponrHas pabora Ne
¢byHkuus, ee cBolicTBa U | 5.
rpaduk BelntonHenue 3ajanuii B TECTOBOM
dopme o Pazneny 6
Kophu, crenenu u
jorapu@msl
7 Tewma 8.2. Teopernueckoe 3aHsITHE

[TepBooOpaznas u
HHTETpal

Ne48. KontponpHas pabota
No 6.
Brimmonnenue 3agaHuui B TECTOBOU




dbopme o Pazneny 8




Hauvana MmatreMaTuueckoro anain3a

8 Tema 9.1. Teoperuueckoe 3aHITHE
YpaBHeHus u No50. KontponbHas pabota
HEpaBEHCTBA No 7.

BrinonHenue 3a1aHuil B TECTOBOM
dopme o Pazneny 9 YpaBuenus u
HEpaBEHCTBA

9 Tema 10.3. TeopeTnueckoe 3aHsITHE
DJIEeMEHTHI No63. KonTposnbHas pabota
MaTeMaTU4YeCKOoi Ne 8.

CTaTUCTUKU BrinosiHeHue 3a1aHuil B TECTOBOM
dopme o Paznmeny 10
Kom0unaropuka, craTUCTHKA U
TEOpHs BEPOATHOCTEN
10 | Tema 12.1. Teopernueckoe 3aHsaTHE

W3mepenus B reoMeTpuu

Ne72. KontponpHas pabota

Ne 8.

Brinmonraenue 3agaHuii B TECTOBOM
dbopme o Pazneny 12 M3mepenus B
T'COMETPHH.




