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1. MACIIOPT IPOT'PAMMBI YUEBHOM JIUCHOUTLTAHBI

MartemaTHnka

1.1. O6aacTh NpUMeHEHHUsI IPOrPaMMbI

Pabouas mporpamMMa y4eOHOW MUCHUIUIMHBI SBISETCS YacThI0 00pa30BaTeIbHOU MPOTPAMMEBI
cpenHero mpohecCHOHATBHOTO O0pa3oBaHUsS MOATOTOBKH KBATHM(HUIIMPOBAHHBIX PabOYHMX
ciyxamux 1o npodeccun 23.01.09 MamuHUCT TOKOMOTHBA .

1.2. Mecto aUCHUIUIMHBI B CTPYKType o0pa3oBaTeJbHOW NporpamMmepl: ydcOHas
muciuminHa «MareMartuka: anredpa u Hadajga MaTEMaTHYeCKOTO aHaIM3a; FEOMETPHSI» BXOAUT

B 00111€00pa30BaTEIHHBINA ITHKII.

1.3. Hean u 3aga4y JMCHUIJIMHBI - TPeOOBaHNUs K pe3yJbTaTaM OCBOCHHUS AUCHHMIINHBI:

Copepxanue nporpamMmbl «MaTemMaTHKa) HaIPaBJIEHO HAa JOCTHKEHHUE CIEAYIOUINX HeJei:

-obecrieueHust c(hOpMHUPOBAHHOCTH MIPEACTABICHUI 0 COLIMAJIbHBIX,
KYJIBTYPHBIX U UCTOPUIECKHX (DaKTOpax CTAHOBICHHUS MAaTEMAaTHKH,

-obecrieueHust c(hOpMHUPOBAHHOCTH JIOTUYECKOT O, AITOPUTMUYECKOTO
Y MaTEMaTUYECKOT'O MBIIIUICHHUS;

-obecrieueHust c(hOpMUPOBAHHOCTH YMEHUU MIPUMEHSTH MTOJTyYEHHBIE
3HAHUS NP PELICHUU Pa3IUYHBIX 33]1a4;

-obecrieueHus c(hOpMHUPOBAHHOCTH MIPEICTABICHUI 0 MaTeMaTHKe KaK
4acTH o0111e4eI0BeYeCKOi KYJbTYpBI, YHHUBEPCAJIbHOM SI3bIKE HayKH,

II03BOJISIIOIIEM OTHCHIBATh U U3Y4aTh PeabHbIE TPOLIECCHI U SIBICHHUS.
OcBoenue COJIep>KaHUs yueOHO JUCLUIINHBI «Marematuka
o0ecreunBaeT JOCTIXKEHHE CTYIeHTaMU CIEAYIOIIUX Pe3yibmamos:
JAUYHOCHIHBIX:

- c(hopMHUPOBAHHOCTH TPEICTABICHUI O MaTeMaTHKE KAaK O YHHBEPCATb-HOM S3BIKE HAYKH,
CpE/ICTBE MOJICTTMPOBAHUS SBJICHUI 1 MPOIECCOB, 00 UAEAX U METOJaX MaTEeMaTHKH;

-[IOHUMaHue 3HaYUMOCTHU MaTeMaTHKU TUISt Hay4YHO-TEXHUYECKOT0
nporpecca,  COPMHUPOBAHHOCTH  OTHOLIEHUS K  MaTeMaTHKe Kak K  4YacTu
oO1ieyenoBeuecKoi KYJIbTYpPbI qyepes 3HAKOMCTBO C UCTOpHE pa3BUTHS

MaTEeMaTHKH, YBOJIIOIECH MaTeMaTHISCKHUX UJICH;

-pa3BUTHE JIOTUYECKOTO MBIIUICHHSI, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, aJITOPUTMUYECKOW KYIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha  YPOBHE,
HEO0XOIMMOM TUTSt Oynymei npodeccunoHaNbHOM NEeSITENbHOCTH, JUTSt
POJIOIHKEHHSI 00pa30BaHUs M cCaMOOOPa30BAHMS;

- OBJIAJICHUE MAaTEMAaTHYCCKHUMH 3HAHUSAMH ¥ YMEHHUSMHU, HEOOXOIUMBIMH B TIOBCETHEBHOM
JKU3HU, IS OCBOCHHS CMEXKHBIX ©CTECTBEHHOHAyYHBIX JUCHUIUIMH W JAUCHUIUINH
MpoECCHOHAIBHOTO IMKJIA, Ui TOJydeHus oOpa3oBaHHMs B OOJACTAX, HE TPeOYIOIIMX
yTIyOJICHHON MaTeMaTH4eCKOW MOATOTOBKH,

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOPa30BaHMIO, HA TTPOTSHKCHUH
BCEH JKM3HM;, CO3HATEJbHOE OTHOILIEHHE K HENPEephIBHOMY O0Opa30BaHUIO KaK YCIIOBHUIO
yCHEenHOH Mpo¢eCCHOHATBHON 1 00IIECTBEHHOM IeATeTbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM AESITEIbHOCTH;

- TOTOBHOCTH K KOJUICKTHBHOU paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-HCCIeA0BaTEIhCKOM, NPOEKTHOM ¥ JPYyruxX BHUAAX
NESITEIIbHOCTH;



- 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, KOHTPOJMPOBATH M  KOPPEKTHPOBATH
JEeSATEIIBHOCTD; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS TIOCTABICHHBIX LIETICH
U peanu3alii IUIAHOB JIEATENILHOCTH; BBIOMpATh YCHEIIHbIE CTPATerMd B Pa3JIMYHBIX
CUTyalUsX;

-yMEHHE TPOAYKTUBHO 0OLIaTbCs W  B3aWMOJCHCTBOBaTh B  IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUUTHIBAS MO3UIMU JPYTUX YYaCTHUKOB JEATENbHOCTH, 3(p(HEeKTUBHO pa3pemarsb
KOH(JINKTBI,

-BJIaJICHUE  HAaBBIKAMH  IIO3HABATEIBHOW,  y4eOHO-UCCIICIOBATENLCKOH W TPOEKTHOM
NESITEeIbHOCTH, HAaBBIKAMHM  pa3pelleHuss npoOseM; CIOCOOHOCTb W TOTOBHOCTh K
CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PELICHMs NMPAKTUYECKUX 3a]a4, IPUMEHECHUIO Pa3IMYHbIX
METOJI0B ITO3HAHNS;

-TOTOBHOCTb M CIIOCOOHOCTH K  CaMOCTOSITENbHOH  MH(POPMALlMOHHO-TI03HABATEIbHON
NEeSITEIbHOCTH, 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
3pEHMUs, UCIIOJb3Ys aICKBAaTHBIC S3bIKOBBIC UCPEIICTBA;

-BJIa/ICHUE HABBIKAMHU TO3HABATEILHON pedIeKCHH Kak OCO3HAHMS COBEPIIAEMbIX JCHCTBHHA U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YyJIbTAaTOB U OCHOBAHUM, 'PAaHUL] CBOECTO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATEJIbHBIX 33144 U CPEICTB UX JOCTUKEHUS,

- IeJICYCTPEMJIEHHOCTh B MOUCKAaX U NMPHUHATUU PELIeHUH, cCOOOPa3UTEIbHOCTh U MHTYHULUS,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABIEHUI; CIOCOOHOCTh BOCIHPUHHUMATh KpacoTy U
TapMOHHOIO MHpa;

npeomemHmuix:

-c(hOpMUPOBAHHOCTh MPEICTABIECHUI O MaTeMaTUKE KaK 4YaCTH MUPOBOM KYJIbTYphbl U O MecTe
MaTeMaTHK{ B COBPEMEHHON IMBHJIM3ALMK, O CIOCO0aX OMMCAHUS HA MAaTEMAaTUYECKOM 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;
-BJIJICHUEC CTAHIAPTHBIMM IpUEMaMH pEUICHHs palNUOHAJIbHBIX M HMPPALMOHAIBHBIX,
IIOKA3aTebHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIS TOMCKA ITyTEW peIIeHus
Y WIIIOCTPALMN PEIICHUS] YPABHEHUI U HEPABCHCTB;

- c(hopMUPOBAHHOCTH MPEACTaBIEHUN 00 OCHOBHBIX NMOHATHUAX MaTeMaTHYECKOIO aHAJIN3a U UX
CBOWCTBAaX, BIAJEHUE YMEHHMEM XapaKTepu3oBaTh IOBeAECHUE (QYHKLIMH, MCIOIb30BaHUE
MIOJIYYCHHBIX 3HAHUM IS ONIMCAHUS W aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;



-BJIQJICHUE OCHOBHBIMU IIOHATUSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTb YMEHHS paclo3HaBaTh Ha 4YepTEKax,
MOJENAX U B PealbHOM MHpPE IeOMETpUYecKHue (GUryphl; MPUMEHEHHE H3Yy4eHHBIX CBOMICTB
reoMeTpuueckux ¢uryp u ¢Gopmya Uil pelIeHHs TEeOMETPUYECKHMX 3ajad U 3a7ad C
IIPAKTUYECKUM COACPKAHUEM;

- c(pOpMHUPOBAHHOCTH NPEACTABICHUN O MpoLeccax U ABICHUSX, UMEIOLIMX BEPOSTHOCTHBIN
XapakTep O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSTHUAX
JJIEMEHTAapHOM TEOPUM BEPOSATHOCTEM; YMEHUM HAXOAUTh U OLICHUBATb BEPOSTHOCTH
HACTYIUICHHs COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIIMYUH;

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

1.4. PexoMeHnayemMoe KOJIHMYECTBO YaCOB HA OCBOEHME MPOrpaMMbl JUCHHUIIHHBI:
MaKCHUMajbHas yueOHas Harpy3ka 427 yacoB, B TOM YHCIIE
obsi3aTenpbHas ayIUTOpHAs ydeOHas Harpy3ka oOydaromerocs 285 4acos,
camocTosTeNbHas paboTa oOyuatomierocss 142 yacos.

1.5. Ilepeyennb popMuUpyeMbIX KOMIETEHINH

OK 1. IloHumarp CyIiHOCTh M COLMAIBHYIO 3HAUMMOCTh CBOEH Oynymieit mpodeccuu, mposBiIsITh
K HEH YyCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JAEATENBHOCTb, HCXOAS M3 IEIM M CIOCO0OB ee
JOCTHKEHUS, ONIPENIETICHHBIX PYKOBOAUTEIEM.

OK 3. Ananu3upoBaTh pabovyl0 CUTYaIUIO, OCYILECTBIISATh TEKYIIUH M WUTOTOBBIM KOHTPOJb,
OLICHKY U KOPPEKIHI0 COOCTBEHHOHN MAESITENTbHOCTH, HECTH OTBETCTBEHHOCTb 3a PE3yJbTaThl
CBOCH paboTHLI.

OK 4. OcymiectBnsaiTh  TOMCK  MHGpOpPMaNUKM, HE0OXoauMon Uit 3PPEKTUBHOTO  BBITIOIHEHHUS
npodecCHOHATIBHBIX 3a7aY.

OK 5. Ucnonp3oBaTh nHGOPMAITMOHHO-KOMMYHUKAITMOHHBIE TEXHOJOTHH B TPO(PECCHOHATIBHON
NeSITeTbHOCTH.

OK 6. PaGorath B KOJUIGKTHBE M KOMaHZE, d3PPEKTUBHO OOMIATHCS C KOJJIETaMH, PYKOBOJICTBOM,
KIMEHTaMU.

1.6. Ilepeuenb popmupyembix JIP

JIP 2. [1posiBISIIOIINIM aKTUBHYIO TPAXAAHCKYIO TTO3UIUIO, TEMOHCTPUPYIOIITUH
MPUBEPKEHHOCTh MPUHILIUIIAM YE€CTHOCTH, MOPSATOUYHOCTH, OTKPBITOCTH, SKOHOMUYECKH
aKTHUBHBIN M yYaCTBYIOUIUI B CTYI€HYECKOM U TEPPUTOPUATILHOM CaMOYIIPABIEHUH, B TOM
YHCIIe Ha YCIOBUSX JOOPOBOJILYECTBA, MPOTYKTUBHO B3aUMOICHCTBYIOIINUN U yYaCTBYIOIINN B
JESTEIbHOCTH OOIIECTBEHHBIX OPTaHU3alIUM.

JIP 7. Oco3Haronuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAIOIINN COOCTBEHHYIO
U 4y)KYIO YHUKQJIBHOCTh B Pa3JIMYHBIX CUTYalUsIX, BO BceX opMax U BUJAX JEATEIbHOCTH.
JIP 14. IIpuoGperenue oOydarommMcs HaBbIKa OlleHKH nH(opManuu B U poBoii cpeze, ee
JIOCTOBEPHOCTH, CIIOCOOHOCTH CTPOUTH JIOTUYECKHE YMO3aKIIIOUEHHUSI HA OCHOBaHHUH
nocTynaroniei nHpopmManuu v JaHHBIX.

JIP 22. IIpnoOpeTeHne HaBBIKOB OOIICHHS M CaMOYITPaBICHUSI.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO# padoThI

Bup yueOHoit padoTbl

Oobvem uacos

MaxkcumanbHas yyeOHasi Harpy3ka (Bcero) 427
Oobs13aTesibHAs ayAUTOPHAsI yueOHasi HArpy3Kka (Bcero) 285
B TOM YHCIIE:
MIPAKTHYECKHUE 3aHATHS 85
KOHTPOJIbHBIE pabOTHI 14
CamocrosiTesbHast paboTa 00y4awuierocsi (Bcero) 142
B TOM YHUCIJIE:
pelieHue 3ajady, YOPaKHEHUH, TpPEHaXXepoB, HCCIEAOBaHUE (YHKIHH, 113
MOCTpOeHNE TpauKoB
IIOATOTOBKA MPE3CHTALIUU 17
NOJTrOTOBKA pedepara 12
WHAUBUAYAJIbHBIN POEKT 12

IIpomesicymounas ammecmayus 8 oopme 3K3amena




2.2. TemaTuyeckuid IjiaH u cojaep:kanue yueoHoii rucuuminaisi MATEMATHKA

HaumenoBanue Conep:xanue y4e0HOr0 MaTepHaJia, KOHTPOJbHbIC M NMPAKTHYECKHe PAa00ThI, CAMOCTOATeIbHAs padoTa O0beM yacoB YpoBensn
pa3aesioB M TeM 00y4yaroumxcs. OCBOEHHSI
1 2 3 4
BBenenue 1-4 Maremarrka B HayKe, TEXHUKE, IKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJIOTHSIX U MPAKTUYECKON IeSITEIbHOCTH. 4
Ilenu 1 33J1a41 U3YYCHHs MaTEMaTUKH Npu ocBoeHuu npodeccuii CI1IO 2
Tema 1. Coaep:xkanue yueOHOro MaTepuaJa: 18
Passurne nmonsTust 0 | 5-6 Llenble ¥ palMOHANLHBIE YUCIIA. 2 2
qHCIIe.
7-9 JlefCTBUTENBLHBIE YHCIIA. 3 2
10-11 | IIpuOnaMKCHHBIE BEIYUCIICHIS 2 2
12-13 | KomIuiekcHbIe YuCha. 2 2
14-15 BxoaHoii koHTPoJIb. [TpoBepouHas paboTa 3a Kypc OCHOBHOH IIIKOJIBI. 2 2
CamocTosiTe/ibHasi padoTa 00yJarouIuXcs:
BeinonHenue npe3eHTanmu no teme: «VcTopust pa3BUTHS MAaTEMAaTHKI 2
Peurenue 3aau no teme «Pa3Butue moHsTHE 0 YnciIen\ 5
Tema 2. Copep:kaHne y4eOHOro MaTepHaJia 47
Kopnu, crenenu n 16-19 | KopHu HaTypaibHOM CTeNEHH U3 YUCia U UX cBoicTBa. CTEMeHH C PallMOHAIBHBIMU TIOKa3aTeIsIMHU, UX CBOICTBA. 4 2
JorapupMBbL. CreneHu ¢ IcHCTBUTEIEHBIMU TIOKa3aTelsiMu. Cgouicmea cmeneHu ¢ 0eticineumeibHblM HOKA3ameieM.
20-23 | OcHoBHOE norapudMUYEcKOe TOKIECTBO. JlecaTHUHBIE W HATYpabHbIe Norapudmel. [IpaBuna aeicTBui ¢ 4 2
norapupmamu. [lepexo]; K HOBOMY OCHOBAHHIO.
24-27 | TIpeobpa3oBaHue palMOHAIbHbIX, MPPALUOHAIBHBIX CTENEHHBIX, HOKA3aTEebHbIX 1 2
Jorapu()MHUYECKUX BBIPAKCHHUII. 4
28- IIpakTHYecKHe 3aHATHA. 16
43 Apudmerrueckue NeicTBUS HAJl YUCIAMH, HAXOXKICHUC TPUOIKCHHBIX 3HAYCHUH BEJIMYUH U

MOTPEIIHOCTEH BHIYHCICHUH (a0COMIOTHON U OTHOCHUTEIBHOI), CPABHCHUE YUCIIOBBIX BBIPAKCHUI.
Briuucnenue u cpaBHeHUE KOpHEH. BrinonHeHne pacyeToB ¢ pajuKaiaMu.

Pemenue uppannoHanbHbIX ypaBHeHUN. Haxoxk/ieHue 3HaueHni CTeNeHel ¢ pallMoOHAIbHBIMU MTOKa3aTesIMU.
CpaBaenue crencneil. [IpeoOpazoBaHus BBIpaXKeHUA, COACPIKAIIMX CTEIICHU. PellieHre oKa3aTeIbHbIX
YpaBHEHHH.

Pemenne npukiagHbIX 3a0a4d.

Haxoxxnerne 3nadeHuit Jorapudma mo mpon3BoILHOMY OCHOBAHHIO.

[lepexon oT omHOTO OCHOBAaHHA K ApyroMy. Berauciienne u cpaBHeHue noraprudmos. JlorapudmupoBanue u
MTOTEHIIPOBAHNE BHIPAKCHH.

ITpubnvKeHHbIC BEIYUCICHUS 1 PeIICHNS MPUKIIATHBIX 3a1a4.




Permienue norapuMuueckux ypaBHEHHN

44

KoHTpoabHas padora o teme «CTeTieHn 1 KOPHI».

CaMocrosiTe1bHast padoTa 00y4arouXCs:
Boimonnenne npeseHTanuu no TeMe: «CTeneHb ¢ palloHaIbHBIM TI0Ka3aTEIeM.
Pemenne 3agau nmo teme «CTeneHH 1 KOPHI»

Pemenne 3amanuii mo reme «Jlorapupms»

BrimonHenue npeseHTanuu no teme: «B cTpane norapugMosy.

Brimomaenue pedepara mmo teme: «PernieHne moka3aTeNbHBIX YPaBHEHHI.
Beimosnenue pedepara no reme: «Pemenne jorapuMHUUECKUX ypaBHEHHI»

Tema 3.
[Ipsamblie 1 IIOCKOCTH
B IIPOCTPAHCTBE.

Coaep:xanue yueOHOro MaTepuaJa.

45-49

B3anmMHOe pacmoioyxkeHne IByX NPsSMBIX B IPOCTpaHCTBE. IlapanmiensHOCTh MPSIMOI U TUTOCKOCTH.
ITapanmienbHOCTh MIIOCKOCTEHN

gl vk osn

50-54

TleprieHIuKyIAPHOCTH MIPSIMOM M TUIOCKOCTH. [leprieHauKysip U HaKJIOHHAs. YTOJI MEXAY MPSMOM U TUIOCKOCTHIO.

JByrpansblii yroa. Yroy Mexay mI0cKocTIMHU. IlepneHauKyIsipHOCTh ABYX IJIOCKOCTEM.

55-59

I'eomeTpuueckue npeodpa3oBaHUs MPOCTPAHCTBA: NMAPAIIICIBHBINA IIEPEHOC, CAMMETPHSI OTHOCHTEIILHO
mockocty. [apaiiensHoe npoextupoBanue. [lnowads opmozonanvho npoexyuu. Y13o06paxenue
MIPOCTPAHCTBEHHBIX PUTyp.

60-65

IIpakTHyeckne 3aHATHA:

[IpakTryeckasi paboTa Ha ONPEICIICHUE B3aUMHOTO PACIIONOKCHHS MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE.
[IpaxTrdeckas paboTa Ha TOCTPOCHHUE CEUSHHUN B KyOe, mapajuieNenuie/ic U TPEyroabHOH MHpaMuze.
Pewenue 3aaau no teme «llapaysielbHOCTb NPSMBIX U IJIOCKOCTEM».

Pewenue 3aaau no teme «llepneHAUKyYISIPHOCTD MPSMBIX U TIOCKOCTEN»

NN

66

KOHTpOJIbHaH paﬁoTa 10 TCMC «HpﬂMLIe 1 IIJIOCKOCTH B IIPOCTPAHCTBE»

[EEN

CamocrosTebHasi paboTa 00yyalomMXCs:

BrimonHenue mpe3eHTauy M0 TeMe: «AKCHOMBI CTEPEOMETPHH H CICACTBUS U3 HUX.
Brinonnenue pedepara o teme: «IlapajuiebHOCTh B IPOCTPAHCTBEY.

Brmonnenue mpeseHTanmu o Teme: «llepreHanKyIIpHOCTh B IIPOCTPAHCTBEY.
BrimoiHeHnne MakeToB K 3a7adam.

Pemenue 3amau no teme «[lapamiensHOCTh MPSIMBIX U THIOCKOCTEN».

Pemenne 3agau no teme «llepneHaAUKyIIPHOCTD MPAMBIX U TUIOCKOCTEM».

CIOR N

Tema 4.
KombuHnaropuka

Coaep:xanue yueOHOro MaTepuaJja

67-71

OCHOBHbIE TIOHSTUSI KOMOUHATOPUKH. 33a7a4K Ha MOJICYET YUCIIa Pa3MEIeHHUH, IEPECTAHOBOK, COUCTAHHH.
Peurenue 3ana4 Ha nepeboOp BapUAHTOB.

72-75

®opmyia 6uHoma Hetotona. CBoiictBa OMHOMUHAIBHBIX Koaddunmentos. Tpeyronsuuk ITackans.




76- IpakTHYecKne 3aAHATAN: 5
80 [TpaBuna komOuHaTopuku. Pemenre KoMOMHATOPHBIX 3a1a4. Pa3sMelienns, coueTanus ¥ NepecTaHoBKH. buHom
HeroroHa u TpeyronsHuk [lackans. Perenue npukiaaHbIX 3a1ad.
81 Konrpoabnas pa6ora 1o temMe «JI€MEHTH KOMOMHATOPUKI. 1
CamocTosiTeJIbHasi padoTa 00yJarommuXxcs.
Brimomaenue pedepara mo reme: «KomOnHaTOpHUKAY 1
Perienue 3aau Ha nepebop BapuaHTOB 5
Tema 5. Copep:xanue y4eOHOro MaTepuaJa 34
Koopaunnatsr n 82-87 IpsamoyronsHas (IeKapToBa) CHCTEMA KOOPIHHAT B IIPOCTPAHCTBE. 6
BEKTOPBI. DopMyIa pacCTOSHIS MEXIy IBYMs TOUKaMH. Y paBHEHHS CEPHI, HIOCKOCMU U NPAMOIL.
88-94 Bexkropsl. Monyis Bektopa. PaBeHCTBO BekTOpoB. CII0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO. 7
PasnoxeHne BeKTOpa 10 HAIPaBICHUAM. YTOJI MEXIY ABYMS BeKTOpaMu. [Ipoekuns BeKTopa Ha OCh.
Koopannats! BexTopa.CKaIsipHOE IPOM3BEICHIE BEKTOPOB.
05-101 | IIpakTu4yeckue 3aHATHS.
[etictBus ¢ BekTOpamu. JlexkapToBa cucremMa KOOpAMHAT B IIPOCTPAHCTBE. 2
YpaBHEHUE OKPYKHOCTH, CPEpbl, INIOCKOCTH. PaccTosiHIE MEX Ly TOUKaMHU. 1
JlelicTBus ¢ BEKTOpamH, 3aJlaHHBIMHU KOOpAuHaTaMu. CKalsipHOE IPON3Be/IEHHE BEKTOPOB. g
BekropHoe ypaBHeHHE NMPSIMOM 1 TUIOCKOCTH. Mcronb30BaHue BEKTOPOB IIPH J0Ka3aTEIbCTBE TEOPEM
CTepEOMETPUH
102 KonTpoabHasi padota 1o teme «KoopauHaThl U BEKTOPBD». 1
CamocrosTe1bHas padoTa 00y4alomuXCcs.
BeinonHenue npe3eHranuu 1o teme: « JlekapToBbl KOOPANHATBD. 2
Brimosaenue pedepara mo reme «BeKTopbl B ISHCTBUS HAl HUMUY. 1
Permenue 3amau no teme «JlekapToBbl KOOPIMHATHI. 5
Pemmenue 3amau o teme «BekTopbI». 5
Tema 6. Copep:xanue y4eOHOro MaTepuasa. 51
OcHoBb1 103-- Tpuronomerpudeckne GopmMyJibl YHCI0BOr0 aprymenTa. Paguannas mepa yria. Cunyc, KOCHHYC, 9
TPUTOHOMETPHH. 11 TAaHTEHC U KOTaHTeHC diciaa. OCHOBHBIE TPHTOHOMETPHUECKHE TOKIECTBA, GOPMYIIBI IpuBeneHus. CHHYC,
KOCHHYC U TAHT'€HC CYMMBI M pa3HOCTH ABYX yTioB. @opMyisl yaBoeHus. DopMyIIsl IIOJIOBUHHOTO YTJIa.
IIpeobpa3oBaHus MPOCTEHINKMX TPUTOHOMETPHUCCKUX BhIPAKCHHIA.
112- TpuroHomerpuueckue ypasHenus. [Ipocreiiiiie TpuronoMeTpuieckrue ypaBHenus. Pemenue 9
120 TPUTOHOMETPUUECKHUX ypaBHeHUi. [Ipocreiinie Tpuronomerpudeckne HepaBencTsa. OOpaTHbie
TPUTOHOMETpUUECKHE PYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.
121- IIpakTHyeckne 3aHATHS.
134 PaauanHBIi MeTO N3MEPEHNUS YIJIOB BPALIEHUS U CBS3b C IpajycHON Mepoil. OCHOBHBIE TPUTOHOMETPUYECKHE 6
TOXKAECTBA, (POPMYITBI CIIOKEHUS, YIBOCHNUS, IPEoOpa30BaHNe CYMMBI TPUTOHOMETPHYECKUX (DYHKINH B 6

pom3BeIeHNEe, MpeoOpa3oBaHUe MPOU3BEACHUS TPUTOHOMETPHYECKIX (DYHKINH B CYMMY.
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Pemenne ypaBHeHUil.
BerInosnHenue TecToBOro 3a1aHus 1o TeMe « I puronoMerpuueckue GopMyIibl YUCIOBOTO apryMEHTay.

BeinonHenue TecToBoro 3axanus o teme «IIpocreiiiine TpUrOHOMETPUIECKUE yPABHEHHS. 1
1
135- KonTpoabHas padora no Teme «TpuroHomerpudeckne GOpMYIIBl YHCIOBOTO apTyMEHTa. 1
136 KonTpoabHas padora 1o Teme «Perrenne TpUroHOMETPHIECKIX YPAaBHEHUID. 1
CamocTosiTeJIbHasi padoTa 00y4aromuXxcs.
BrinosnHeHue npe3eHranyu no teMe « [puroHoMerpudeckie QyHKIIHm. 2
Brmonnaenue pedepara no teme «PeleHne TpUrOHOMETPHYCCKUX YPaBHEHU. 1
BeinojiHeHre TpeHaXepoB (10 TeMaM TPUTOHOMETPHH ) 14
Tema 7. Copep:xanue y4eO0HOro MaTepuaJa 34
DyHKUMM ¥ TpaduKH. 37 ®ynknun. O6acTh onpeesieHns] © MHOXKECTBO 3HaUeHHH; rpaduk QyHKINM; NOCTpoeHHE TpahuKoB (QYHKIIHH, 3
139 3aJaHHBIX PA3IMYHBIMH CITOCOOAMI.
140- CpoiicTBa (yHKIIMA: MOHOTOHHOCTbD, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTbD, IEPUOTUIHOCTE. [IpOMEKYTKH 5
144 BO3pacTaHus ¥ yObIBaHMUS, HAHOOJIbIIEe U HAUMEHBIIICE 3HAYEHHS, TOUKH dKCTpeMyMa. [ papudeckas
unTepnperaiys. [IpuMepbl yHKIHOHAIBHBIX 3aBUCHMOCTEH B peajIbHBIX MPOLIECCAX U SIBJICHUSIX.
145- Oopartnble pynkuuu. ObmacTs onpeneneHus 1 00J1acTh 3HaYeHUH 00paTHOH QyHKIMH. I'paduk obpaTHOMA 3
147 ¢dbyakimu. ApudMerndeckue onepanun Haa pynkuusiMu. CrnoxHas QyHKIHS (KOMIIO3HUIIHS).
148- CrerneHHbIe, TOKa3aTeNbHbBIE, TOTAPU(PMHUIECCKIE U TpUTOHOMETprUIecKkue GyHKmu. OOpaTHbIC 4
151 TPUTOHOMETPUYECKHE (DYHKIIUH.
152- IIpakTHyeckne 3aHATHSA.
158 IToctpoenue rpaduKoB ()YHKIIHIA. 3
HccnenoBanue (yHKIHIA 3
BrInoHEHHE TECTOBOTO 33JaHus 10 TeMe «DYHKIusY. 1
159 KouTpoabHas padora 1o teMe «DyHKITUN. 1
CamocTosiTeJIbHasi padoTa 00ydarommuxcs.
Brimonnenue pedepara no teme «DyHKIus U ee rpaduk». 2
[Moctpoenue rpadukoB QyHKIUA. 3
WccnenoBanue QyHKIHIT 6
Copep:xanue y4e0HOro MaTepHaJia: 41
Tema 8. 160 MHororpanHuKU. Bepumnel, pedpa, rpaHd MHOTOTpaHHHKA, pa3BepTKa. BhImykiibie MHOTOTpaHHUKH. Teopema 1
MHororpaHHUKH U itrepa
KpYTJIBIC TENIA. -
161- MMpusma. [psmast u HaknoHHAs pu3Ma. [IpaBuibHas npusMma. [Tapamtenenunen. Kyo. 3
163
164- Mupamuaa. [IpasuisHast mupaMuaa. Y cedeHHas nupamuaa. Terpasap. 2
165
166 CuMMeTpus B Ky0e, B TapajuIe/ICIIUIIEAC, B IPU3ME U TUPAMHUJIC. 1

CeucHus Ky0a, IPU3MBI H TUPAMUJIBI.
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167 IIpeacraBieHnst 0 NPaBUJILHBIX MHOTOTPAHHHUKAX (TETpas’ap, KyO, OKTa’p, N0JEKadAp U HKOCAdIP). 1
168- Muaunap u konyc. YceueHHbl kKoHyc. OCHOBaHME, BHICOTA, OOKOBAs IOBEPXHOCTH, 00pa3yromias, pa3BepTKa. 2
169 OceBble CEYCHUsSI U CEUEHHS, ITapajliesIbHbIe OCHOBAHHIO.
170- Ilap u cdepa, ux ceuenus. KacarenpHas riockocts K chepe. 2
171
172- O01bem u ero usmepenue. Marerpanpaas popmyna oobema 3
174
175- ®opmyabl 00bemMa Kyda, IPSIMOYTOILHOTO Napaiesenune/a, IpUu3Mbl, nHapa. @opmyiisl 00beMa 4
179 nUpaMuibl U KoHyca. @opmyiibl 00beMa Miapa ¥ IUIOIIAAN TOBEPXHOCTEH HMIINHIPa 1 KOHyca. DopMyIibl
00beMa IIapa u mwionaau chepsl
180- Iono6ue Ten. OTHOIIEHHE MIJIOMIAAEH TOBEPXHOCTEI N 0OBEMOB ITOJJOOHBIX TEJl. 2
181
182- IIpakTUYecKHe 3aHATHA.
188 Berinonnenue uccnenoBarenbekoi padotsl «lIpaBuiibHBIE W TOTYNIPaBUILHBIE MHOTOTPAHHUKHIY. 1
Tloctpoenue ceuenmnii B MHOTOTpaHHUKAX. 1
Pemenne 3agau no reMe «MHOTOrpaHHUKN 5
BrImonHeHMe TecTOBOTO 3a1aHus TI0 TeMe «Tena BpareHus».
Pemenne 3anau no teme «Tena BpameHus»
189 KoHTpoabHasi padora 110 TeMe «MHOTOIPaHHUKI. 1
CamocrosTeabHast padoTa 00y4aOIUXCH:
Brmonaenue pedepara mo reme «IIpuzmay. 1
Brimonnenue npesenranmu 1o teme «Ilupamunar. 1
Brimonnenue npesenranuu 1o teme «lIpaBribHbIE MHOTOTPAaHHUKHY. 1
Pemenne 3aga4 1 mocTpoeHue ceueHuit mo reMe « MHOTOTrpaHHUKH. 1
Brimonnenue npesenranuu 1o teme «LIunuHAp 1 ero cedeHus». 1
Brimonnenue npesenranuy o teme «KoHyc u ero cedyeHus». 1
Pemenne 3amad mo teme «Tena BpameHus». 6
Tema 9. Coaep:xanue yueOHOro MaTepuaJa: 37
Hayana
MaTEMaTHYECKOro 190- TTocaenoBarennbHocTi. CrIocOOBI 3aJaHNS U CBOMCTBA YHUCIIOBBIX IIOCIIEN0BATENHHOCTEN. beCkoHeuHO 5
aHanusa. 194 yOBIBaroIas TeoMeTpuIecKas mporpeccus u ee cymma. [ToHsITHE 0 HeTPEPHIBHOCTH (DYHKIINH.
195- IIpoussoanas. [lonsTre o Mpon3BoAHON QYHKIMH, €€ FEOMETPUIECKUH 1 (PU3NUECKUN CMBICI. Y paBHEHHE 10
204 KacarelibHO# Kk rpaduky ¢yHkuuu. [Ipon3BoHbIE CYMMBI, Pa3HOCTH, YaCTHOT'O, pou3BeAeHus. [Ipon3BoaHbIe
OCHOBHBIX DJIEMEHTapHBIX QyHKLMHA. [I[pMeHenre npon3BoIHOM K NCCIEOBAaHNIO (QYHKIMH 1 HOCTPOCHHIO
rpaduKoB.
IIpuMepsI KCTIONTB30BAHUS TPOU3BOAHOMN JUIS HAXOXKCHHUS HAMITYHIIETO PEIICHUs B IPUKIIAIHBIX 3a]a4ax. 9
205- Bropast nponsBoHasi, ee reoMeTpuueckuit u puznueckuii cmpici. [IppuMeHeHne NpOU3BOIHON K HCCIIEIOBAHHIO
213 ¢yHKIMiA 1 mocTpoeHuIo TpadukoB. HaxoxxaeHue ckopocT i nporecca, 3aaHHoro GpopMyInoii U rpagKoMm.
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214- IIpakTHyeckne 3aHATHSA. 3
216 Bolunciienne mporu3BOIHBIX.
HccnenoBanue GyHKITHH ¢ TOMOIIBHIO TTPOU3BOTHOM.
BeinosiHenue TectoBoro 3aanus no treme «l[IpousBognasy.
217 KonTpoabHas padora no Teme «IIpousBonHas». 1
CamocrosiTe1bHast padoTa 00y4alomuXCs.
Brimonnenue pedepara no treme «IIponsBogHas. 2
Brruncienne npon3BOAHBIX. 4
HccnenoBanue QyHKIMU ¢ TOMOIIBIO TIPOU3BOIHOM. 3
Conep:kanne yueOHOT0 MaTepuaJia 30
218-227 | IlepBooOpa3Hasi U HHTerpaJj. Brrarciaenne nmepBooOpa3HbiX. [IpuMEHEHHE ONPEACICHHOTO HHTErpaIa IS 10
HaX0XICHHUS IO KpUBOJMHEHHOW Tpanenun. @opmyna Hetotona — Jleitoauma. [Tpumepsl mpuMeHEHHS
MHTErpaja B QU3KMKE U T€OMETPUH.
228-234 | IIpakTH4ecKkHe 3aHATHSA.
Brruuciienne nepBooOpa3HbIX U HHTErpajia 7
Tema 10. Perenue 3aau npuKIaIHOTO XapakTepa.
Wurerpan u ero Pemenue 3a1a4 ¢ NpoU3BOACTBEHHBIM COACP KaHUEM.
HPUMEHECHHE. 235 KonTponbnas padora no Teme «MHTerpan u ero mpyuMeHEHHUE». 1
CamocTosiTeJibHasi padoTa 00yJaromuxcst
Tloaroroska npe3enranuuu 1o teme «HTETpam. 1
Brruncnenue nepBooOpa3HbIX U HHTErpaa. 4
Pemenne 3a1a4 mpuUKIaIHOTO XapakTepa. 4
Pemenne 3a1a4 ¢ IpPOU3BOACTBEHHBIM COZICp KaHUEM 3
Tema 10. Conepsxanue y1e6HOr0 MaTepuaia 21
OnieMeHTRI TeOpHH 236-240 | DnemenTHI Teopur BepoaTHOCTEH. COOBITHE, BEPOATHOCTE COOBITHUS, CIIOKEHHE M YMHOYKEHHE BEPOATHOCTEIL. 5
S;ﬁgﬁgﬁgggg&% [TonsiTre 0 HE3aBHCUMOCTH c“o6mmﬁ. JuckperHas ciy4aiiHas BeJMUMHA, 3aKOH ee pacupeaeneHus. Ynucnosble
CTATHKIL XapaKTEPUCTUKHU MCKPETHON BeJIM4YMHBL. [IoHsATHE 0 3aKOHE OOJNBLINX YHCEJ.
241-246 | DnemenTsl MaTeMaTHUeCKO cTaTUKH. [Ipe/IcTABIEHHE JAHHBIX (TaOJHUIIbI, IHATPAMMBbIL, FpaduKy), 6
reHepalibHasi COBOKYITHOCTb, BBIOOpPKa, cpeaHee apudMeTnueckoe, Menuana. [lonamue o 3adauax
Mamemamuyeckoli cmamuxu. Pewenue npakmuueckux 3a0ay c npumeneHuem 8epoamHOCMHbIX Menoo08.
247-249 IIpakTHyeckue 3aHATHA.
Pemenne npakTHYeCKNX 33134 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOOB. 3
250 KoHTpoabHasi padoTa 1o TeOpUr BEPOATHOCTEH U MAaTEMATHUECKOHN CTaTHKE. 1
CamocTosiTeJibHasi padoTa 00yJaromuXxcs.
Pemenne npakTHYeCKNX 33434 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOAOB 6
Tema 11. Copep:xanue y4eOHOro MaTepuasa. 40
VpaBHCHHS U 251 PaBHOCUIBHOCTE ypaBHEHUN, HEPABEHCTB, CUCTEM. 1
HEepaBeHCTBA.
252-255 | PamuoHaisHBIC, HPPAMOHAIBHBIC, IIOKA3ATCILHBIC M TPUTOHOMETPUICCKHE YPaBHEHHUS U cUCTeMbl. OCHOBHBIC 4
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NIPUEMBI UX pelleHHus (pa3ioKeHne Ha MHOXKUTENH, BBEJICHUE HOBBIX HEM3BECTHBIX, IOJCTAHOBKA U
rpadudeckuil METO).
256-260 | PamuonaisHBIC, HPPAMOHAIBHBIC, IIOKA3ATEIBLHBIC M TPUTOHOMETPUIECKHE HepaBeHCTBA. OCHOBHBIC IPUEMBI 5 2
nx pemenus. Mcrnonp3oBanue CBOMCTB M rpaduKoB (QyHKUIMI NpU pellIecHN ypaBHEHUH 1 HEpaBEeHCTB. MeToa
HHTEpBAIIOB. M300paskeHre Ha KOOPAMHATHOM IIIOCKOCTH MHOYKECTBA PENICHHH YpaBHEHUN U HEPABEHCTB C
JIByMS IEPEMEHHBIMH U X CHCTEM.
261-262 | IlpumeHeHHE MaTEMaTHYECKUX METOIOB JUIsl PEILICHUS COJIEPXKATENbHBIX 3a/1au U3 Pa3IMYHbIX 001acTell HayKH 2 2
U MpakTUKY. MHTepnpeTanys pe3ysibTata, y4eT peaJbHbIX OrpaHHYCHUI.
263-272 | IlpakTH4ecKkHue 3aHATHSA. 10 2
BeInosHeHue TecTOBOro 3a1aHus 110 TeMe «PeleHne pauroHalIbHBIX YPaBHEHUI.
Brimonaenue TecToBOTO 3agaHus 10 TeMe «Peenne nppauoHaNbHBIX YPaBHEHUI.
BeinonHenue TecToBOro 3a1aHus 1o TeMe «PeleHne nokasarelbHbIX YpaBHEHUI.
BerImonHeHue TecTOBOTO 331aHUS IO TeMe «PelieHne TpPUroHOMETPHIECKUX YPaBHEHUI.
BrimosiHeHnue TecToBOTO 3aJaHus 1o TeMe «Pemenne parioHaIbHBIX HEPaBEHCTBY.
BerInonHeHNEe TeCTOBOTO 3a/1aHMs 110 TeMe «PeleHne mokasaresibHbIX HEpaBEHCTB.
BrInosHeHNEe TeCTOBOTO 3a/1aHKs 110 TeMe «PeleHne TpUroHOMETPUIECKUX HEPABEHCTB)
BrinosnHeHue TecTOBOro 3aAaHusl 1o TeMe «PelieHne cucTeM ypaBHEHUMN. .
BeinosiHenue TectoBoro 3aanus 1o reme «I'paduyeckoe peleHre CUCTEM YPaBHEHUH U HEPABEHCTBY.
273 KonTponbHas padoTa o pelieHHI0 ypaBHeHH, HePaBeHCTB, CHCTEM. 1 2
CamocTosTe1bHasi padoTa 00y4yaromuxcs. 16
Perenne paunoHabHBIX YpaBHEHUI.
Pewienue uppanoHanbHbIX YPABHEHHH.
Pemenne noka3zatenbHBIX YpaBHEHUI.
Perienne TpUroHOMETPUYECKUX YPaBHEHUI.
Pemenne paroHamTbHBIX HEPABEHCTB.
Pemenne moka3zaTensHBIX HEPABEHCTB.
Perienne TpuroHOMETpUYECKUX HEPABEHCTB.
Pemenne cuctem ypaBHEHUI.
I'paduueckoe perenne CUCTEM YpaBHEHHU U HEPABEHCTB.
Pemenne norapuMuuecKkux ypaBHEHHH.
Pemenne nmorapnpMudecKux HEPaBEHCTB.
274-285 HHauBUAYyalbHBIA OPOEKT 12 2
Uroro: 427
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI INCHUTIJINHBI

3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHUYECKOMY 00ecneYeHH IO

Peanuzanus nporpaMmbl JUCHUILTUHEI TpeOyeT Hanuuus yueOHoro kabunera «MaTtemaTukay.

O6opynoBanue yueOHOro KabuHera:

[Tocamounbie MecTa MO KOJIHYECTBY 00YJarOIIMNXCS;

Pabouee mecTo npenogaBaTens;

KommuiekT yueOHO-HarIaIHbIX MaTepUaoB.

TexHu4yeckue cpeacrsa o0yyeHus:

KomneioTep ¢ IUIIEH3MOHHBIM POrPpaMMHBIM 00€CIICUEHHEM;

IIpoexrop;

NHTEepakTUBHBIN KOMIUIEKC.

3.2. UudopmanuonHoe odecriedeHne 00yUeHUs .

OcCHOBHBIE HCTOYHHUKH 1JI1 00y4arOIINXCH

OcHOBHbIE HICTOYHHUKH:

1. barmvakoB M.M. MatemaTuka anrebpa 1 Hayajla MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHS:

yuebHuk: -M.:M3natenbckuit neHTp «Akanemus», 2017

JlonmoiHUTEIbHbIE HCTOYHUKH ISl 00y4YAI0IIMXCSH:

1. bammakoB M.U. Maremartuka anreOpa u Hayajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPUSL:
3agauHuK: -M.:M3naTensckuil neHTp «Akagemus», 2017

2. M.UN. bammakoB MaremaTuka: 3aiaqauk- yaeOHoe nmocooue M.: U3narenbckuit ieHTp
«Axanemus», 2018r.

3. B.W. Nmmunum, J1.O. Jlenumesa, E.M. boituerko. EI'D —2011. M., ACT: Actpens, 2015 r.

NuTepHeT pecypcesbi:

Maremaruka B OTKPBITOM KOJUIE/KE, PEKUM JocTyna  Www.mathematics.ru

['eomeTpruecKuii moprai, pexxuM A0CTya WWWw.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 MaTemMaTuke online), pexwum gocrymna

www.mathtest.ru

4. KOHTPOJIb Y1 OLIEHKA PE3YJbTATOB OCBOEHUS JUCHHUIIJINHBI
KoHTpoJb 1 o11eHKa pe3ylIbTaTOB OCBOCHUS TUCLMIUIMHBI OCYILIECTBIISIETCS MPENOIaBaTesIeM B
Ipolecce MPOBeIEeHUs MPAKTHUECKUX 3aHATHI U KOHTPOJIbHBIX paboT, TECTUPOBAHHUS, a TAKKe
BBITIOJTHEHMS 00YJarOIIMMCSI HHIUBUYaTbHBIX 3aaHUI, TPOEKTOB, HCCIICTOBAHUM.

Conepxanue 00yyeHust Pe3yabTaThl 00yueHus ®opMbI U METOAbI

(Ha ypoBHe y4eOHBIX AelicTBHi) | KOHTPOJISI U OLCHKH
pe3yJbTaToB 00y4eHust

BBEJIEHUE
Bgenenue O3HaKOMJICHHUE C POJIBI0 MATEMATUKH | OIIEHKA Pe3yJIbTaTOB
B HayKe, TEXHUKE, SKOHOMHKE, BBITTOJTHEHHUS
UHPOPMAITHOHHBIX TEXHOIOTHAX U BHEAYAUTOPHOM
MPaKTHYCCKOW JACSTEILHOCTH. CaMOCTOSITCIIBHOM PaboThI;
-O3HaKOMIICHHE C TIEISIMU U TECTHPOBAHUE, PElICHUE

3aJaduaMy U3yYeHHUs MaTeMaTHKH NIPU | 3a7ad; YCTHBIH Ompoc;
ocBoenunu npogeccuii CI1O u
cneuuanpHocTel CIIO.

AJITEBPA

16



http://www.uztest.ru/

Pa3BuTHe NOHATHS O YHCIIE

Brimonuenue apudmerniaeckux
JICUCTBHUI HAJl YACIaMH, CoueTas
YCTHBIC M TUChMEHHBIC IPUCMBI;
-HaXOXKJICHUE MPUOIMKCHHBIX
3HAYCHHUHA BETMYUH U ITOTPEITHOCTH
BBIUMCIICHUH (a0COIOTHAS U
OTHOCHUTENbHAS);

-CpaBHCHHE YUCIIOBBIX BHIPAIKEHUIA;
-HaXO0XKJICHHE OIMHOOK B
MpeoOpa30BaHUAX U BBIYUCICHUSIX
(oTHOCHTCS KO BCEM ITyHKTaM
MIPOTpaMMBl).

OLICHKA pe3yJIbTaToB
BBITIOJTHEHHSI PAKTUUECKOU
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 BBIpQ)KCHHH, COAEpPIKAIINE
paauKanbl.

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

-OopMyIUPOBKA CBOMCTB CTEIEHEN.
Briuucnenue crenenu ¢
paIrioHATBHBIM ITOKa3aTeNeM, Jemast
IMPUKUJIKY 3HAUYCHUA CTCIICHHU,
CpPaBHEHUE CTEICHEM.

-[IpeoOpa3oBanus YUCTOBBIX U
OyKBEHHBIX BBIPOKCHHIA, COIEpIKAIINe
CTCIICHH!, IPUMCHSA CBOIiCTBA.
Peuienne nokasaTesbHbIX YPaBHEHU.

-O3HaKOMIICHUE C TPUMEHCHUEM
KOpHEW U CTeneHel NPy BBIYUCIIEHUN
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
BEIPXXCHHIA, 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 | MIMCHMEHHOM paboTHI,
MPSIMOYTOJILHOTO TPEYTOIbHUKA U - OIICHKa pe3yJbTaTOB
OOBSICHATH UX B3aUMOCBSI3b. BBITIOJTHEHUS
BHEAyAUTOPHOMN
CaMOCTOSITEbHOM  paboThL;;
YCTHBIN OIpOc;
OcHoBHbIE -IIpuMeHeHrEe OCHOBHBIX OlCHKa PesyJIbTATOB
BBINOJIHEHUS IIPaKTUYECKOI
TPHTrOHOMETpHYECKHE TPUTOHOMETPUUECKUX TOXKIECTB ISt paGoTEI,
rosaecTEa BBIYMCIIEHNUS] 3HAYCHHUI - oucHka - pE3yJIbTATOB
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 (PYHKIINH 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 SANHUYHON 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  pe3yJIbTaToOB
Pa3NoKEHU Ha MHOKHUTEIHN, 3aMEHBl | BBITIOJIHCHUS

NIEPEMEHHOMN) 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  pPe3yabTaToB
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.
Bripaxkath 110 hopmysie oaHy

CaMOCTOSATEILHOM paboTHI,
- OIICHKa Pe3yJhTaTOB

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 IPUMEpaMH
(hYHKITMOHATBHBIX 3aBHCUMOCTEH B
PeaNBHBIX TIPOIECcCax U3 CMEXKHBIX
JTUCITUTITIH.

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

OIICHKA pe3yJbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTAaTOB
BBITIOJTHCHHS

CaMOCTOSITEIBHOM PaboOTHI,
- OLICHKA pe3yJbTaToOB

IIPOBOJUTD UCCIICAOBAHUE TUHEWHOM, | BBIITOJHEHUS

peajJbHBIX KyCOYHO-JIMHEHHOM, IPOOHO - BHEAYIUTOPHON

npoueccax v siBJIeHHsAX JIMHEHHOM CaMOCTOSITETbHOH ~ paboTHI;
Y KBQJIPATUYHON (QYHKIIUH, CTPOUTH YCTHBIH 0IIpOC;
ux rpaduku. CTpOUTH U YUTATh
rpa¢uku Gynkuuid. MccnenoBanue
GbyHKINU.

-Cocrasnenue Buia GYHKIUH 10
JTAHHOMY YCIJIOBHIO, PEIICHUE 3a1a4U
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
olpeJiesieHusl U obaacTu BBINOJIHEHUS

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

CaMOCTOSATEILHOM paboTHI,
- OIICHKa Pe3yJbTaTOB

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. OnpeneneHue BBITIOJIHEHNSL TPAKTHYECKOM
Jorapudmuyeckue u IIOJIOXKEHUS TOUKU Ha rpaduke 1o ee paboTHI,
TPUTOHOMeTpHUYeCKHUe KOOpJIMHAaTaM U Hao0opoT. - OIIEHKa  pe3yJbTaToB
(yHkIHH. -Mcnonp3oBanue cBoiicTBa QyHKIMH BBIIIOJIHCHHUS
OopaTtHbIe JUTSL CPAaBHEHUS 3HAUCHHI CTETICHEH U | CAaMOCTOSTEIbHOM paboThI,
TPUTOHOMeTpHUYecKue Jorapu@mos. - OIICHKa pPe3yJbTaTOB
(yHkIN -ITocTpoenne rpaIKOB CTENIEHHBIX U | BBIIOJHEHHUS
norapuPMuIeckux QyHKIHH. BHEAYAUTOPHOI
-Pemenne nokasarenbHbIX U CaMOCTOSATENILHOH  paboTe;

norapuMUIECKUX ypaBHEHUH 1
HEPaBEHCTB TI0 U3BECTHBIM
AITOPUTMaM.

-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 1151 OMTUCaHUs MIPOLIECCOB
B (DU3MKE U APYTHX 00JACTIX 3HAHHS.
-O3HaKoMJIEHHE C TOHATHEM
Pa3pbIBHOM MEepHOINYECKON QYHKLINH,
(hopMyHpOBaTh CBOWCTBA TaHTEHCA U
KOTaHreHCa, CTPOUTh UX IpaUKH.

-IlpumeneHrEe CBOWCTB (DYHKITMMA IS
CpaBHEHUS 3HAYEHUN
TPUTOHOMETPUIECCKUX (DYHKIIHMA, IS
peUICHUA TPUT'OHOMETPUICCKUX
YpaBHEHU.

-IToctpoenne rpadukoB 0OPaTHBIX
TPUTOHOMETPUIECKHUX (PYHKIHN U
OIIPEACIATH O TpaduKaM MxX
CBOJMCTBA.

-Brinmonnenue nmpeodpazoBaHus
rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnegoBaTeabHOCTH

-O3HaKOMIICHHE C TOHSITHEM
YHCIIOBOI MTOCIEI0BATEIHLHOCTH,
crnocodaMu ee 3amaHusl,
BBIYNCIIEHHUSIMH €€ YJIEHOB.

-O3HaKOMJIEHHE C IIOHITHUEM mnmpeacia

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHEHHS

CaMOCTOSITEIBHOM paboTHI,
- OIICHKa pe3yJbTaTOB

BBITIOJTHEHHS
MOCIIEI0BATEIEHOCTH. BHeay/IHTOPHO
-O3HaKOMJIEHHE C BBIYHCICHHEM CaMOCTOSITENIHON  PaboTBL;
YCTHBIH 0IIPOC;
CyMMBI 0€CKOHEYHOTO YUCIOBOTO
psila Ha IpUMEPE BBIYHCICHUS CyMMBI
0ecKoHEeuHO yObIBaroIeit
TeOMETPUUECKON TIPOTPECCHH.
-Penienne 3ama4 Ha MpUMEHEHUE
(hopMyIIBI CyMMBI OECKOHEYHO
yOBIBatoIIeH TeOMEeTPUIECKOM
MIPOTPECCHH.
I[pousBoanas u ee -O3HaKoMIIEHHE C TIOHSITHEM OLICHKA pe3yabTaToOB
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 KOO (PHULINEHTa | BHIMOJHEHHUS

KacaTeJIbHOM.

-CocraBneHne ypaBHEHU
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
CaMOCTOSITeTTLHON pabOTHI,
- OIICHKA Pe3ybTATOB
BBITIOJTHEHUS KOHTPOILHOM
MUCHhMEHHON paboTHI,

- OIICHKa pe3yJIbTaTOB

pe3yabTaToOB
MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

BBITIOJTHEHHUS
BHEAYIUTOPHON
CaMOCTOSITeIbHOH  pabOTHI;
YCTHBIH OIPOC;
YPABHEHUSA U HEPABEHCTBA
YpaBHeHUs M CHCTEMBbI -O3HaKoMJIEHHE C IPOCTEHIINMU OLICHKA pe3yIbTaToB
YPaBHEeHHIA CBEICHUSMHU O KOPHSIX BBITIOJTHEHHUS NTPAKTHYECKOM
HepaBeHcTBa U cMCTeMBbI | allreOpandecKuX 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 3anKcH pelIeHus BBINOJIHEHUS

CTaHJAPTHBIX YPABHEHUH, IPUEMBI
npeoOpa3oBaHUs ypaBHEHUH IS
CBEJICHUS K CTaHJJaPTHOMY
YpaBHEHHUIO.

-Pemienue pauroHanbHbIX,
UppaLMOHANBHBIX, IOKA3aTENbHBIX U
TPUTOHOMETPHUIECKUX YPABHCHUN U
CUCTEM.

-Hcnonp30BaHue cBOMCTBA U
rpadukoB QYHKIUH Tl pelIeHus
ypaBHeHuil. [loBTopeHrnE OCHOBHBIX
MPUEMOB PEIICHUS CUCTEM.
-Penienue ypaBHeHuUs, IpUMEHSIS BCe
IpueMBbI (Pa3NnokKeHne Ha MHOYKUTEIH,

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHHST KOHTPOJIbHOU
MUCbMEHHOH paboThI,

- OLICHKA Pe3yJIbTaTOB
BBITTOJTHEHHUS
BHEAYAUTOPHOU
CaMOCTOSITEIbHON
YCTHBIN OIIPOC;

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

- Pemenue cuctembl ypaBHEHHIA,
MIPUMEHSISI PA3JINYHBIE CIIOCOOBI.
O3zHakoMJICHHE ¢ OOIIUMHE BOTIPOCAMHU
pelleHHs HEPAaBEHCTB 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
o0acTeil HAyKH W IPAKTHUKH.
WuTepnperupoBanue pe3yibTaToB,
YUUTHIBAS peaibHbIC OTPAHUUCHHS.

3JEMEHTbI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN 1

CTATUCTHUKH

OcCHOBHbBIC IOHATHS

KOMOWHATOPUKH

-M3yuenne mpaBwil KOMOWMHATOPHKH H
MIPUMEHEHHUE TPH PELLICHUH
KOMOWHATOPHBIX

3amad.

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

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI 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
peleHnn 3aaa4.
-O3nakomieHue ¢ Oomaomom HeloToHa
U TpeyroiabHukoM Ilackais.
- Pemmenne npaktuueckux 3aaay ¢
UCIIOJIb30BaHUEM TTOHITUHN U TIPaBUIT
KOMOWHATOPHKH.
D1eMEHTBI TEOPHH -M3y4yenue Kiaccu4eckoro } OLIEHKa pe3yIbTaToB
N OTIpeJIeNICHHsI BEPOSITHOCTH, CBOMCTBA | BHIIIOJHEHUSI TMPaKTHYCCKOM
BepoOsSITHOCTEH
BEPOSITHOCTH, TEOPEMY O CyMMeE padoTsl,
BEPOSITHOCTEH. - OUEGHKa  pe3yJbTaToB
-Paccmorpenue npumepos BBINOJIHEHUS

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

CaMOCTOSITeITLHON 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'EOMETPUS
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 ONpeeTCHHS,
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
PAacIONOKEHHUS TIPSMBIX U IIIOCKOCTEH
npu perieHun 3anad. Uzo0paxenue Ha
PHUCYHKaX ¥ KOHCTpYHpPOBaHHUE Ha
MOJIEIISX EPIECHIUKYIISIPOB U
HAKJIOHHBIX K

IUIOCKOCTH, TIPSIMBbIE, NapaljieJIbHbIe
TUTOCKOCTH, YTIIBI MEKAY MPSIMOH 1
IUIOCKOCTHIO U 00OCHOBBIBATH
MOCTPOCHHUE.

-Pemrenue 3a1a4 Ha BEIYNCIICHUE
reoMeTpruecKiX BenuuuH. Onrcanue
PaccTOsSHUE OT TOYKH JI0 INIOCKOCTH,
OT TIPSIMOH JIO TTOCKOCTH, MEXIY
TUTOCKOCTSIMH, MEXILY
CKPELIMBAIOLIIMU

MIPSIMBIMH, MEXTY POU3BOIHHBIMU
(hurypamu B IpOCTPAHCTBE.
-OopMynupoBaHuEe U JOKa3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHHSIX
(Teopemsl cyIIecTBOBaHMsI, CBOMCTBA).
-U3o0pakeHne Ha yepTexax u
MOJIEIISIX PACCTOSHUS U 0OOCHOBaHUE
cBOMX cyxjaeHni. OnpeneieHne u
BBIYMCIICHHE PAaCCTOSHUS B
npoctpanctse. [Ipumenenue hopmyn
Y TEOpEM TUTAHUMETPUH IS PEIIeHUS
3amad.

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

CaMOCTOSITEIbHON PabOThI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa Pe3yJbTaTOB
BBITIOJTHEHHS
BHEAYAUTOPHOU
CaMOCTOATEIbHOU
YCTHBIHN OIPOC;

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

-Brruucrienne TMHENHBIX 3IEMEHTOB H
YIJIOB B IPOCTPAHCTBEHHBIX
KOH(QUTYpaLusiX, apryMEHTHPOBaHHUE
CBOMX CYXJIECHUH.

- U300pakeHue ceueHus, pa3BepTKu
MHOT'OI'PaHHUKOB, BBIYHCIIEHUE
TUIOIIA I TIOBEPXHOCTEH.
-ITocTpoeHue mpocTeHImx ceueHuit
KyOa, MpU3Mbl, TUPAMHIBL.
[Ipumenenne (HakToB M CBEACHUH U3
TUTAHUMETPHH.

-O3HaKoMIIEHHE C BUJIAMH CUMMETPHUI
B IIPOCTPAHCTBE, POPMYITUPOBAHNE
OIIpeeNICHNs U CBOMCTBA.
XapakTeprucTHKa CHMMETPHH Tell
BpallleHUs! 1 MHOTOT PAaHHUKOB.
-IIpuMeHeHne CBOICTBA CHMMETPUU
MIPU pPeLIeHUH 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
3aJIaHusl,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHUS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pPe3yJbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOATEIbHOU
YCTHBIM 0IIpOC;

paboThr;

Teaan MOBEPXHOCTH
BpalmicHUusA

-O3HaKOMJIEHHE C BUIAMU TEJ
BpaIeHus1, GopMyInpoBaHHE X
OIpesieNICHNs 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, YTIIOB, IUIOIMAEH.
IIpoBeneHue noka3aTeabHBIX
paccyXAeHuH IpU peLIeHUN 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

paboThr;
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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 BHIYHCICHUH
00BEMOB MTPOCTPAHCTBEHHBIX TET,
peleHue 3a1a4 Ha MpUMEHEHHUe
(hopMyJ1 BIUKCIICHUST 00BEMOB.

-Uzydenne GopMysr A1 BEIYUCICHUS
IUIOIIAJEN TOBEPXHOCTEN

OLICHKA
BBITIOJTHCHHS
padoTsl,

- OIeHKa
BBITIOJTHCHHS
3a1aHus,

- OIEHKa
BBITIOJTHCHHS

pe3yabTaToOB

MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBbHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

MHOTOTPAHHUKOB U TEJl BPaIICHUS. BBIMOIHCHIS
O3HaKOMJICHHE C METOJIOM BHCAYTUTOpHON
BBIUUCIICHHS IUIOLIAIN IOBEPXHOCTU 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
HAXOXKICHUE KOOPAUHATHI TOYCK. 3aj1aHus,
-Haxosxienue ypaBHeHUsI - OIEHKAa  Pe3yJabTaToB
OKPYKHOCTH, C(hepbl, MITOCKOCTH. BBITIOJTHECHHS

Brluncnenue paccTosiHUS MEXITY
TOYKAMH.

-A3ydeHne cBOWCTB BEKTOPHBIX
BEJIMYHWH, IIPaBUJIa PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, paBUJIa

HaxXO0XICHUA KOOpAUHAT BEKTOPA B
MIPOCTPAHCTBE, IPaBHIIa AEUCTBUI C
BEKTOPaMH, 331aHHBIMH
KOOpIMHATaMH.

-IIpuMeHeHNe TEOPUU NIPU PELLICHUN
3a/1a4 Ha JEUCTBHUS C BEKTOPaMH.
N3yuenue

CKaJISIPHOTO MPOU3BEAECHHUS BEKTOPOB,
BEKTOPHOTO YpPaBHEHHU IPAMOM H
TUIOCKOCTH.

IIpumeHeHue Teopuu Ipy PELLICHUH
3a/1a4 Ha IEHCTBHSI C BEKTOpaMH, Ha
KOOpPJIMHATHBIN METOA, Ha
MIPUMEHEHUE BEKTOPOB IS
BBIYHCJICHHSA BECJIWYHH YIJIOB U
paccTosTHUIA.

-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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