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1. MACIIOPT IPOT'PAMMBI YUEBHOM JITUCHOUTLTAHBI

MartemaTHnka

1.1. O6aacTh NpUMeHEHHUsI IPOrPaMMbI

Paboyas mporpamma yuyeOHOM TUCIMITIIMHEI ABISETCA YacThI0 00pa3oBaTEeIbHON MPOTrPaMMBI
cpenHero mpodeccuoHaaILHOTO 00pa30BaHMS MOATOTOBKH KBATH(PUITMPOBAHHBIX PabOYHX
ciyxamux 1o npodeccun 23.01.10 Crnecapb 1o 06CTy’)KMUBaHUIO U PEMOHTY TOJBH>KHOTO
cocTaBa.

1.2. Mecto aUCHUIUIMHBI B CTPYKType o0pa3oBaTejJbHOW NporpamMmspl: ydcOHas

mucuminHa «MaTeMaTHKa» BXOJUT B 00IIe00pa3oBaTEIbHBIN UK.

1.3. Heau 1 3a1a4u QM CHUILIMHBI - TPEOOBAHUSA K Pe3yJbTATAM OCBOCHHUS IUCHUIIINHBI:

Copaeprxanue nporpaMmbl «MatemaTiKay HaIpaBIeHO Ha JOCTHKEHHE CIEAYIOMINX Hesei:

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

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

-obecnieueHus c(OpMHUPOBAHHOCTH yMEHUU MIPUMEHSTD MOJTy4YeHHbBIE
3HAHUA MIPU PEIICHUN PA3IMYHBIX 3a7a4;

-obecnieueHust c(OpMHPOBAHHOCTH MPEICTABICHUI 0 MaTeMaTuKe Kak
4acTH o011eYeI0BeYeCKOM KYJIbTYpBI, YHHUBEpPCaIbHOM A3BIKE HayKH,

ITIO3BOJJIAIOIICEM OIINCHIBATH U I/ISY‘-IaTL peaanHe HpOLIGCCBI U ABJICHUA.
OcBoeHue coaepKaHus yaeOHOMH UCIUTILITUHE] «MarteMaTHka)
obecreunBaeT TOCTHKCHUE CTYICHTAMHU CICAYIOIINX pPe3yabmanmos:
JAUYHOCHIHBIX:

- chopMUPOBAaHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK O YHUBEPCAIb-HOM SI3bIKE HAYKH,
CpeI[CTBe MO,Z[G.HI/IpOBaHI/IH }IBJICHI/Iﬁ nu HpOLIGCCOB, 06 naCAX U METOAaX MaTCMAaTUKU,

-IOHNUMaHue 3HaYMMOCTH MaTeMaTHUKU JUIS Hay4YHO-TEXHUYECKOIO
nporpecca,  CHOPMHUPOBAHHOCTH  OTHOIIEHMS K  MaTeMaTHKe Kak K  4acTu
o0111e4eNI0BeYeCKOn KYJIBTYpbI qyepes 3HAKOMCTBO C UCTOpHUEN pa3BUTHS

MaTeMAaTUKH, SBOJIIOIIMEH MaTEeMaTUUYECKUX UJICH;

-pa3BuTHE JIOTUYECKOTO MBIILICHUS, MIPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, aJITOPUTMUYECKOM KYJIbTYpbl, KPUTHUYHOCTH MBIIUIEHUS Ha  YPOBHE,
HE00XO0IMMOM IUIA Oymymiei poQeCCHOHATBHON JIEITEILHOCTH, TUTS
MIPOJIOJDKEHMSI 00pa30BaHUs U CaMOOOpa30BaHUS;

- OBJIAJICHME MaTEeMaTHYEeCKMMH 3HAHUAMHU U YMEHHUSIMHU, HEOOXOIMMBIMU B TIOBCEIHEBHOM
JKU3HU, JJI1 OCBOGHMSI CMEXKHBIX €CTECTBEHHOHAayYHBIX JAUCHUIUIMH W JUCHUIUIMH
MpoECCHOHAIBHOTO IMKJIA, Ui TOJydeHus oOpa3oBaHHs B OOJACTAX, HE TpPeOYIOIIMX
yIIIyOJIeHHOM MaTeMaTU4ecKor MOATrOTOBKY;

- TOTOBHOCTH M CIIOCOOHOCTH K 00OPa30BaHHIO, B TOM YHCIIE CAaMOOOpPa30BaHHUIO, HA IPOTSKCHUH
BCEH JKM3HM, CO3HATEIBHOE OTHOIIEHHE K HENPEepPhIBHOMY OOpa30BaHUI0 KaK YCIIOBHUIO
yCTENHOW NMPodecCHOHANTBHON M 00IIEeCTBEHHOU e TEIIbHOCTH;

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

- TOTOBHOCTH K KOJUICKTHBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIIeN0BATEIbCKOM, MPOEKTHOM W JAPYyrux BHUAAX
NeSITEIbHOCTH;



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

-YyMEHHE CaMOCTOSATEIBHO ONPEACHATh eI JAEATEIbHOCTH M COCTaBIATh  IUIAHBI
JESATCIIBHOCTH;  CaMOCTOSITENIBHO — OCYHIECTBJIATh, KOHTPOJIMPOBATH M  KOPPEKTHPOBAThH
JEeSATEIIBHOCTD; UCIIOJIB30BATh BCE BO3MOKHBIE PECYPCHI ISl TOCTHIKEHUS TIOCTABICHHBIX LIETICH
U peanu3alii IUIAHOB JIEATENILHOCTH; BBIOMpATh YCHEIIHbIE CTPATerMd B Pa3JIMYHBIX
CUTyalUsX;

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

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

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

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

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

- 1eJICYCTPEMJIEHHOCTh B MOUCKaX U NMPHUHATUU PElIeHUH, COOOPa3UTEIbHOCTh U MHTYULUSA,
Pa3BUTOCTh NPOCTPAHCTBEHHBIX IPEACTABIEHUI; CIOCOOHOCTh BOCIHPUHHUMATh KpacoTy U
TapMOHHOIO MHpa;

npeomemHmuix:

-c(hOpMUPOBAHHOCTh MPEICTABIECHUI O MaTeMaTHUKE KaK 4YaCTH MUPOBOM KYJNbTYphl U O MecTe
MaTeMaTHK{ B COBPEMEHHON IMBHJIM3ALMH, O CIOCO0aX OMMCAHUS HA MAaTEMAaTUYECKOM S3bIKE
SIBJICHUH PEAIbHOIO MUPA;
- c(hOopMUPOBAHHOCTh TPEACTABICHUH O MAaTEMAaTUYECKHX MOHATUAX KaKk O BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, [TO3BOJSAIOIIMX OIUCHIBATh U U3Y4aTh Pa3HbIC IPOLECCHI U SIBICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUSI MATEMaTUYECKUX TCOPUN;
- BJIAJICHUE METOJAaMM JOKa3aTeJIbCTB M AITOPUTMOB pELICHUS, YMEHHUE HUX IPUMEHATH,
IIPOBOJUTH OKA3aTEIIbHBIC PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;
-BJIJICHUE CTAHIAPTHBIMM IIpUEMaMH pEUICHHS paUUOHAJIbHBIX M HMPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHEHUI M HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIS TOMCKA ITyTEW peIIeHus
Y WIIIOCTPALMY PEIICHUS] YPAaBHEHUHN U HEPABEHCTB,;

- c(hopMUPOBAHHOCTH MPEACTaBIECHUN 00 OCHOBHBIX MOHATHUAX MaTeMaTHYECKOIO aHAJIN3a U UX
CBOMCTBAaX, BIAJEHUE YMEHHMEM XapaKTepu30oBaTh IOBeAECHUE (QYHKLIMH, MCIOIb30BaHUE
MIOJIYYCHHBIX 3HAHUM I ONMCAHUS U aHAJIM3a PEAbHBIX 3aBUCUMOCTEH;



-BJIQJICHUE OCHOBHBIMU IIOHATUSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; c()OPMHUPOBAHHOCTb YMEHHS paclo3HaBaTh Ha 4YepTekKax,
MOJENAX U B PealbHOM MHUpE IeOMEeTpuYecKue (GUryphl; MPUMEHEHHE H3YyYEHHBIX CBOMICTB
reomMeTpuueckux ¢uryp u ¢Gopmya Uil pelIeHUs TeOMETPUYECKHMX 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
JJIEMEHTApHOM TEOPUM BEpPOSATHOCTEM; YMEHUM HaXOAUTh U OLICHUBAaTb BEPOSTHOCTH
HACTYIUICHHs COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTHKH
CIIy4alHBIX BEJIIMYUH;

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

1.4. PexoMeHayemMoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl IUCHUIIIUHBI:
MaKCHUMajbHas yueOHas Harpy3ka 427 yacoB, B TOM YHCIIE
obsi3aTenpbHas ayIUTOpHAs ydeOHas Harpy3ka oOydaromerocs 285 4acos,
camocTosTeNbHas paboTa oOyuatomierocss 142 yacos.

1.5. Ilepeyennb popMuUpyeMbIX KOMIETEHIHH

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

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

OK 3. Ananu3upoBaTh pabodyl0 CHUTYaIUIO, OCYILECTBISATh 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 TPOQECCHOHATIBHON
NeSITEbHOCTH.

OK 6. PaGorath B KOJUIGKTHBE M KOMaHzE, dPPEKTUBHO OOMIATHCSA C KOJJIETaMH, PYKOBOJICTBOM,
KIMEHTaMU.



2. CTPYKTYPA ¥ COJAEP)KAHUE YYEBHOM TUCITATIIUHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

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
WHUBUAYAIBHBIN TPOCKT 12
CamocrosiTeJibHas padoTa odyuyarwierocs (Bcero) 142
B TOM YHCIIE:
pelieHue 3anmad, YHOpaXHEHWH, TPEHAKEPOB, UCCIeNOBaHUE (DYHKIINMH, 113
MOCTPOCHUE TPaUKOB
MIOATrOTOBKA MPE3EHTALNHU 17
MOATOTOBKA pedepaTa 12

Ilpomedxxcymounas ammecmayus 6 popme d3K3amena




2.2. TemaTuyeckuii IiaH u cojaep:kanue yueoHoi gucuuminibi MATEMATHKA

HaumeHoBaHue ConepxaHue y4eGHOro MaTepuasia, KOHTPOJIbHbIE H NMPaKTHYeCKHE PadoThl, cAMOCTOATEIbHAsI padoTa O0bem uacoB YpoBennb
Pa3aea0B M TeM 00yJaommuxcs. OCBOEHHSI
1 2 3 4
BBenenue 1-4 MareMaTrKa B HAyKe, TEXHHUKE, JKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJOTHIX U MPAKTHYCCKON NEATCIbHOCTH. 4
Henun W 33/1a4¥ U3YYCHUS] MATEMATUKHU IpU ocBoeHuU npodeccuii CI1O 2
Tema 1. Coaep:xkaHue yueOHOT0 MaTepuaJa: 18
Paspurtue noustust 0 | 5-6 Llenble 1 panOHANBHBIE YHCIA. 2 2
qHCIIe.
7-9 JlefCTBUTENBLHBIE YHCIIA. 3 2
10-11 | IIpubnmKkeHHBIC BBIYUCICHUS 2 2
12-13 | KoMIUIeKCHBIE YHCIA. 2 2
14-15 Bxoano¥i koHTpoak. [IpoBepounas pabora 3a Kypc OCHOBHOM IIKOJIBI. 2 2
CamocrosTebHast padoTa 00y4aOIMXCH:
BeinonHeHue npe3eHTannu mno teme: «ctopus pa3BuTusi MaTeMaTHKID 2
Pemenue 3ama4 1o teme «Pa3BuTHE NOHATHE O YUCIEN\ 5
Tema 2. Coaep:xanue yueOHOro MaTepuaJja 47
Kopnu, crenenu n 16-19 | KopHu HaTypanbHOM CTeNeHH U3 YUcia U UX cBoMcTBA. CTENeHH ¢ PalMOHAIBHBIMU TIOKa3aTeIsIMHU. UX CBOMCTBA. 4 2
norapuMbl. CreneHu ¢ IelCTBUTENIbHBIME NIOKa3aTensiMu. Ceoticmea cmeneHu ¢ 0etucmeumenbHbLM HOKA3Amee.
20-23 | OcHoBHOE NOrapuhMHUECKOE TOKIAECTBO. JlecATHUHbIC M HATypasbHble Jorapudmsl. IIpasuna neiicteuii ¢ 4 2
norapudmamu. [lepexosr K HOBOMY OCHOBaHHUIO.
24-27 | TIpeoGpa3oBaHue palMOHATLHEIX, HPPALMOHATILHBIX CTENICHHBIX, II0KA3aTEILHBIX 1 2
JIOrapU(hMHUYCCKUX BBIPAKCHUIA. 4
28- IIpakTHyeckne 3aHATHSA. 16
43 Apudmerrueckue eiCcTBUS HAJl YUCIAMH, HAXOXKICHUAC TPUOIIKCHHBIX 3HAYCHUH BEJTMYUH U

MOTPEITHOCTEH BEIYHUCIICHHH (20COTIOTHONW U OTHOCHTEIHHOM), CPAaBHEHNE YHCIIOBBIX BHIPOKECHUH.
Brruncnenue v cpaBHeHHE KOpHEW. BrInmogHeHEe pacyeToB ¢ paguKaiaMH.

Pewenue uppannoHanbHbIX ypaBHeHUH. HaxoxxieHue 3HaueHUH CTENEHEN ¢ pallMOHAIbHBIMU IOKA3aTesIMU.
Cpasrenne crenereil. [IpeobpazoBanus BRIpakeHHA, COAEPIKAIINX CTENICHA. PereHne okas3aTenbHbIX
YpaBHEHMM.

Pemenne npukimagHeIX 3a0a4d.

Haxoxnenue 3Ha4eHui torapudma 1o npou3BoJIEHOMY OCHOBAHHUIO.

[epexon oT 0JHOr0 OCHOBaHMS K Apyromy. Berunciienue u cpaBuenue sorapudmos. Jlorapudmupopanue u
MOTCHIIMPOBAHUEC BpraH(eHHﬁ.

HpI/I6J'lI/I)KeHH]>Ie BBIYUCJICHUSA U PCIICHU MPUKJIaIHBIX 3aJiay.

Pemienue orapuMUYECKUX ypaBHCHUI




44 KonTtponbnas padora no reme «CTeneHU U KOPHIY.

CamocrosiTeJibHAsI paboTa 00y4aIOIIUXCS:
Brmonaenne npesenTanuu o TeMe: «CTeneHb ¢ paroHaTIbHBIM TI0Ka3aTeIeM.
Pewenne 3anay no teme «CTeneHu 1 KOPHU

Pemenue 3amanuii mo Teme «Jlorapudmbny

Brimonaenne npeseHTanuu 1o teme: «B cTpane JorapudmoBy.

Brmonaenne pedepara o Teme: «PernieHne moka3aTeNbHBIX YPAaBHCHHI.
Brmosnaenue pedepara mo reme: «Permenne gorapudMUIECKUX YPaBHEHHI

Tema 3.
[psiMbIe ¥ TIOCKOCTH
B IIPOCTPAHCTBE.

Coaep:xanue yuedOHOro MaTepuaJa.

45-49 | BzaumHOe pacroNOKeHHE IBYX NPAMBIX B IPOCTPAHCTRE. [1apaiebHOCTh TIPAMOIA U TIOCKOCTH.
ITapannenbHOCTh MIOCKOCTEN

gl Bvrros

50-54 | TlepneHmuKyIAPHOCTH MPAMOIi U IIOCKOCTH. [1epHEHANKYIIAP U HAKIOHHAS. YTOJ MEXKY IPAMOM U IJIOCKOCTBIO.

JByrpanHsii yroa. Yroa Mexay iockocTsiMu. [lepneHaAnKyIsipHOCTb BYX TJIOCKOCTEH.

55-59 | T'eomerpuueckue npeobpazoBaHHs IPOCTPAHCTBA: NAPAILIE/IbHBIN IIEPEHOC, CHMMETPHS OTHOCHTEILHO
miockocTH. [TapannensHoe mpoekTupoBanue. [110wadb opmoconanibrol npoekyuu. 13o0pakenne
MIPOCTPAHCTBEHHBIX (DUTYD.

60-65 | IpakTuyecKue 3aHATHS:

IIpakTryeckast paboTa Ha ONMPEICICHUE B3aMMHOTO PACIIONIOKCHHS MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
[IpakTryeckas paboTa Ha MOCTPOCHHUE CCUCHUI B KyOe, MapasuiesieuIe/ic U TPEYrodbHON MUpaMuse.
Pemenne 3agau no teme «IlapaniensHOCTh MPSIMBIX U IIIOCKOCTEN».

Pemenue 3amau mo teme «IlepneHIUKYISIPHOCTD MPSIMBIX U TTOCKOCTEH»

NN -

66 KoHTpoJabHasi padora 1o teMe «IIpsMble U IIIOCKOCTH B IIPOCTPAHCTBE»

[N

CamocrosTeabHast padoTa 00y4aOMXCH:

BrimosnHeHnue mpe3eHTanuu M0 TeMe: «AKCHOMBI CTEPEOMETPHH H CIECACTBUS U3 HUX.
Brmonnenue pedepara mo teme: «IlapayureTbHOCTD B IPOCTPAHCTBE.

Brinonnenue npeseHTanuu no TeMe: «llepneHaukynIspHOCTh B IPOCTPAHCTBEY.
BrimoiHenne MakeToB K 3a7adam.

Pemenne 3agau no teme «llapannenbHOCTh MPSIMBIX U TUIOCKOCTEM.

Pemenue 3anau no teme «IlepneHUKYIIPHOCTD MPSIMBIX U TNIOCKOCTEW».

CUIRPNRE

Tema 4.
Kom0Ounatopuka

Coaep:xkanue yuedOHOro MaTepuaja

67-71 | OCHOBHBIC MOHATHS KOMOMHATOPUKH. 3a1a4M Ha MMOACYET YHCIIa Pa3MEIICHUH, IEPECTAHOBOK, COUCTAHUIA.
Pemienue 3amau Ha nmepeOOp BapUAHTOB.

72-75 | ®opmyna buHoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 GunuenToB. Tpeyronpuuk ITackas.

76- IIpakTHyeckne 3aHATHA:
80 [TpaBmra koMOHaTOpHKH. Pemmenne KoMOMHATOPHBIX 3a1a4. Pa3merenus, CoOdeTanns U epecTaHOBKU. buHOM
Herotona u peyronpHuk Ilackans. Pemenue npukiagHsix 3aznad.




81 KonrpoabHnas pa6ora 1o temMe «JI€MEHTH KOMOMHATOPUKI. 1
CamocTosiTeJIbHasi padoTa 00yJarommuXxcs.
Brmmonaenue pedepara no teme: «KoMmOuHATOpHKAY 1
Pemenue 3a1au Ha nmepeOOp BapUAHTOB 5
Tema 5. Copep:xanue y4eOHOro MaTepuaJa 34
Koopaunnatsr n 82-87 TIpsamoyronsHas (IeKapToBa) CHCTEMA KOOPAMHAT B IPOCTPAHCTBE. 6
BEKTOPBHI. 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
PasnosxeHne BeKTOpa 110 HAIPABJICHUSAM. YTOJ MEXIY ABYMS BeKTOpaMu. [Ipoekiuns BeKTopa Ha OCh.
Koopaunats! BexTopa.CKansipHOE IPOU3BEACHUE BEKTOPOB.
95-101 | IIpakTH4eckoe 3aHATHE:
HewictBus ¢ Bektopamu. [lekapToBa cuctemMa KOOPAUHAT B IPOCTPAHCTBE. 2
YpaBHEHUE OKPYKHOCTH, CPepbl, INIOCKOCTH. PaccTosHIE MEX Ty TOUKaMH. 1
JeiicTBus ¢ BeKTOpamH, 3aJJaHHBIMA KoopauHaTtaMu. CKaJsipHOE MPON3BEICHHE BEKTOPOB. %
BekropHoe ypaBHEeHHE NPAMON U TIJIOCKOCTH. Vcnosib30BaHNE BEKTOPOB IIPH J10KA3aTEIBCTBE TEOPEM
CTepEOMETPUH
102 KouTpoabHasi padota 1o teme «KoopauHaThl U BEKTOPBD». 1
CamocrosTe1bHas padoTa 00y4alomuXCcs.
BrmonHenue npe3eHTanyn no teme: « JleKkapToBbl KOOPAUHATED). 2
Brmosaenue pedepara mo reme «BeKTOpbl W ISHCTBUS HAJl HUMUY. 1
Pemenue 3aaau no teme «ZlekapTOBBI KOOPAUHATHD. 5
Pewenue 3agau no teme «BekTophl». 5
Tema 6. Copep:xaHue y4eOHOro0 MaTepuasa. 51
OcHoBel 103-- TpuroHomerpuueckue popmMyJIbl YMCIOBOT0 aprymenTa. Pagnannas mepa yrina. CHHYC, KOCHHYC, 9
TPUTOHOMCTPHH. 11 TAaHTEHC U KOTaHTeHC diciaa. OCHOBHBIE TPHTOHOMETPHUECKHE TOXKICCTBA, GOPMYIIBI IpuBeaeHus. CHHYC,
KOCHHYC U TAHT'€HC CYMMBI M pa3HOCTH ABYX yTioB. @opMyisl yaBoeHus. DopMyIIsl IIOJIOBUHHOTO YTJIa.
IIpeobpazoBaHus MPOCTEHINMX TPUTOHOMETPHUECCKUX BhIPAKCHHIA.
112- Tpuronomerpuueckue ypasuenus. [Ipocreiiine TpuronomeTpudeckue ypaBHeHus. Pemenue 9
120 TPUTOHOMETPUYECKHUX ypaBHeHU. [IpocTeiimue TpuronomMerpudeckie HepaBeHcTBa. OOpaTHBIC
TPUTOHOMETpUYECKHE QYHKIHU. APKCHUHYC, ADKKOCHHYC, apKTaHTCHC.
121- IIpakTH4yeckoe 3aHATHE
134 PanuanHbIii METOT U3MEPEHMSI YTIIOB BPAIIEHUS W CBSI3b C TpajaycHON Mepoi. OCHOBHBIC TPUTOHOMETPHUIECKUE 6
TOXKAECTBA, (POPMYITBI CIIOKEHUS, YIBOCHNUS, IPEoOpa30BaHNe CYMMBI TPUTOHOMETPHYECKUX (DYHKINH B
Tpou3BeieHNe, MpeoOpa3oBaHUe MTPOU3BEACHUS TPUTOHOMETPHUYECKIX (DYHKINH B CYMMY. 6
Pewenue ypaBHeHU.
BrimosiHeHHe TECTOBOTO 3aJaHus 10 TeMe « T puroHoMeTprdeckue (opMyITbl YUCIOBOTO apryMEHTa. 1
Brinonnenue tectoBoro 3aganus no reme «lIpocTeiliine TpPUroHOMETPUIECKUE YPABHEHUS. 1

10




135- KonTpoabHas padora o teme «TpuroHoMeTpudeckue GOpMYyIIbl YUCIOBOTO aPTyMEHTA. 1
136 KonTpoabHas padora 1o Teme «Perrenne TpHroHOMETPHIECKIX YPaBHEHUI. 1
CamocTosiTeJIbHasi padoTa 00yJdarommuXxcs.
BeinonHenue npeseHraiuu no teme «Tpuronomerpudeckue GpyHKIum». 2
Brinonnaenue pedepara no teme «PelieHne TpUroHOMETPHYCCKUX YPaBHEHU . 1
BrimostHeHHE TpeHAXepOoB (110 TeMaM TPUTOHOMETPHH) 14
Tema 7. Coaep:xanue yuedOHOro MaTepuaja 34
DyHKUMM ¥ TpaduKH. 37 ®ynknun. O6acTh onpeesieHns] © MHOXKECTBO 3HaUeHHH; rpaduk QyHKINM; NocTpoeHHe rpaduKoB (QYHKIHH, 3
139 3aJIaHHBIX Pa3JHYHBIMHU CIIOCOOAMH.
140- CaoiicTBa PYHKIMH: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTH, OTPAHUYCHHOCTb, IEPUOINIHOCTD. [IpOMEKyTKHI 5
144 BO3pacTaHus ¥ yObIBaHMUS, HAMOOJIbIIEE U HAUMEHbBIIICE 3HAYEHHS, TOUKH dKCTpeMyMa. [ padudeckas
unTepnperanus. [IpuMepsl HYHKIMOHAIBHBIX 3aBUCHMOCTEH B pEalIbHBIX MPOIECCaX U SIBICHUSIX.
145- Oopartnble pynkuuu. Obmacts onpeneneHus 1 00J1acTh 3HaYeHNH 00paTHOH QyHKIMH. I'paduk obpaTHOMA 3
147 ¢dbyakimu. ApudMerndeckue onepanun Haa pynkuusiMa. CrnoxHas GyHKIHS (KOMIIO3HUIIHS).
148- CreneHHbIC, TIOKA3aTeNbHBIC, TOTapU(MUUCCKUE U TPUrOHOMeTpuueckue QyHkimn. OOpaTHbIe 4
151 TPUTOHOMETPUYECKHE (YHKIIHH.
152- IIpakTH4yeckoe 3aHATHE
158 [Moctpoenue rpadukoB QyHKIHUA. 3
Hccnenosanue (yHKIHIA 3
BrInoJIHEHHE TECTOBOTO 33JaHus 0 TeMe «DyHKIusY. 1
159 KonTpoabHas padora 1o TemMe «DyHKIUN. 1
CamocTosiTeJibHasi padoTa 00yJaromuXxcs.
Brimosaenue pedepara mo reme « DyHKINS U €€ TpaQuK». 2
[Moctpoenue rpadukoB QyHKIHA. 3
Hccnenosanue QyHKIMIA 6
Conep:xkaHue yueOHOT0 MaTepuaa: 41
Tema 8. 160 MHororpanHuku. Bepumasl, peOpa, TpaHd MHOTOTpaHHUKA, pa3BepTKa. Brimykitbie MHOTOTpaHHUKH. Teopema 1
MHoOrorpaHHUKH U Ditrepa
KpyTJIble Teja. -
161- MMpusma. [psmast u HaknoHHAs pu3Ma. [IpaBuibpHas npusma. [Tapamtenenunen. Kyo. 3
163
164- Mupamuaa. [pasuisHast mupaMuaa. Y cedeHHas nupamuaa. Terpasap. 2
165
166 CuMMeTpus B Ky0e, B TapajuIe/ICIUIIE S, B IPU3ME U TUPAMHUJIC. 1
Ceuenus Ky0a, IPU3MBI M THPAMHMJIBL.
167 IIpeacraBieHnst 0 NPaBUJILHBIX MHOTOTPAHHHUKAX (TETpas’ap, KyO, OKTa’p, NOJEKad AP U HKOCAdIP). 1
168- Muaunap u konyc. YceueHHbI KoHyc. OCHOBaHHE, BHICOTA, OOKOBAs IOBEPXHOCTH, 00pa3yromias, pa3BepTka. 2
169 OceBble CEYCHUS U CCUCHUS, TAPAUICIBHBIC OCHOBAHHUIO.
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170- Ilap u cdepa, nx ceuenus. KacarenpHas mockocts K chepe. 2
171
172- O01bem u ero usmepenue. Marerpanpaas popmyna oobema 3
174
175- ®opmyabl 00bemMa Kyda, IPSIMOYTOJILHOTO Napaiesenure/a, IpU3Mbl, InHapa. @opmyisl 00beMa 4
179 nHpaMHIbl U KoHyca. PopMyibl o0beMa [Iapa M IUIOIIAAN TOBEPXHOCTESH MIMHpa U KoHyca. DopmyIbl
00beMa IIapa u mwionaau chepsl
180- Iono6ue Ten. OTHOIIEHHE MIJIOIIAAEH TOBEPXHOCTEI N 0OBEMOB ITOJJOOHBIX TEJI. 2
181
182- IIpakTHYecKoe 3aHsITHE
188 Brinonnenue uccnenoBarenbekoi padotsl «IIpaBuiibHBIE W TOTYNPaBUIbLHBIE MHOTOTPAHHUKHIY. 1
Tloctpoenue ceuenmnii B MHOTOTpaHHUKAX. 1
Pemenne 3anau no reMe «MHOTOrpaHHUKN 5
BrImonHeHMe TecTOBOTO 3a1aHus TI0 TeMe «Tena BpameHus».
Pemenne 3anau no teme «Tena BpameHus»
189 KoHTpoabHasi padora 1o TeMe «MHOTOTPaHHUKI. 1
CamocrosTebHast padoTa 00y4aOIMXCH:
Brmonaenue pedepara mo reme «IIpuzmay. 1
Brimonnenue npesenranmu 1o teme «Ilupamunar. 1
Brimonnenue npesenranuu 1o teme «lIpaBribHbIE MHOTOTPAaHHUKHY. 1
Pemenne 3agau 1 mocTpoeHue ceueHuit mo reMe « MHOTOTrpaHHUKH. 1
Brimonnenue npesenranuu 1o teme «LlummHAp 1 ero cedeHus». 1
Brimonnenue npesenranuu o teme «KoHyc u ero cedyeHus». 1
Pemenne 3amad mo teme «Tena BpameHus». 6
Tema 9. Coaep:xanue yueOHOro MaTepuaJa: 37
Hayana
MaTeMaTHIECKOTO 190- IocaenoBatenbHocTH. CrIOcOOBI 3aJaHNS M CBOICTBA YHCIIOBBIX ITOCIIEIOBATEIBHOCTEH. beckonedHo 5
aHanusa. 194 yOBIBaroIas reoMeTpudeckas mporpeccus u ee cymma. [IoHsATHE 0 HETPEPBHIBHOCTH (DYHKIIHH.
195- IIpoussoanas. [lonsTre o Mpon3BoAHON QYHKIMH, €€ FEOMETPUIECKUH 1 (PU3NUECKUN CMBICI. Y paBHEHHE 10
204 KacaTeNbHOI K rpaduky ¢yHKunu. [Ipon3BogHEIE CyMMBI, pa3HOCTH, YaCTHOTO, IpousBeneHus. [IponsBoansie
OCHOBHBIX dJIEMEHTapHBIX QyHKLMH. [I[pMeHenne npon3BoIHOM K UCCIIEOBAaHHIO (QYHKIMH 1 HOCTPOCHHIO
rpaduKoB.
IIpuMepsI HCTIONB30BAHMS IIPOM3BOIHON JUTS HAXOXKICHUS HAMITYYIIEr0 PEIICHHUS B IPUKIIAAHBIX 3aa4ax. 9
205- Bropast nponsBoHasi, ee reoMeTpuuecKuit u puznueckuii cmpici. [IppuMeHeHne NPOU3BOIHON K HCCIIEI0BAHHIO
213 ¢yHKIMiA 1 mocTpoeHuto TpadukoB. HaxoxxaeHue ckopocTy i nporecca, 3aanHoro Gopmynoii U rpagukoMm.
214- IMpakTu4eckoe 3aHATHE 3
216 Brruncnenue npou3BoAHBIX.
HccnenoBanue GyHKITMH ¢ TOMOIIBLIO TTPOHU3BOTHOM.
Berinosinenue TectoBoro 3aianus no teme «lIpousBoanasy.
217 KonTpoabnas padora no teme «IIpousBonnasy». 1
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CamocrosiTe1bHast padoTa 00y4alomuXCs.

Brimostaenue pedepara mo reme «IIpousBoaHAsY. 2
BeluncneHue npou3BOIHbBIX. 4
HUccnepoBanue HYHKIMH C TOMOIIBIO MPOU3BOAHOM. 3
Conep:xanue y4eOHOr0 MaTepuaJa 30
218-227 | IlepBooOpa3Hasi U HHTerpaJj. Berarciaenne nmepBooOpa3HbiX. [IpUMEHEHHE ONPEACICHHOTO HHTErpaIa IS 10
HaXO0XJICHHUS IJIOIIAAN KpUBOJINHEHHOU Tpanennn. ®opmysna Herorona — Jleliouuna. [Ipumepsl npuMeHeHns
MHTerpaga B QU3UKe ¥ TEOMETPUH.
228-234 | IIpakTHuecKoe 3aHSATHE
Tenma 10. Beluncnenue nepBooOpa3HbIX U HHTErpaa 7
Perienre 3a/1au MPUKIIAIHOTO XapakTepa.
Wnrerpan u ero Perenue 3a1a4 ¢ MpoOU3BOICTBCHHBIM COJICPIKAHUEM.
HPUMCHCHHE. 235 KounTpoabHnas pa6ora mo teme «HTErpa U €10 IPUMEHEHHEY. 1
CamocTosiTeJIbHAasi padoTa 00y4arouXCcst
IoaroToBka npe3eHraunu no teme «VHTerpam. 1
Berurcnenue nepBooOpasHbIX U HHTErpaa. 4
Perienue 3a1a4 MPUKIATHOTO XapaKkTepa. 4
Pelenue 3a1a4 ¢ MpOU3BOJCTBEHHBIM COJICPIKAHUEM 3
Tema 10. Conepsxanue y1e6HOro MaTepuaia 21
OnieMenThI TCOpHH 236-240 | DnemenTHI Teopur BepoaTHOCTEH. COOBITHE, BEPOATHOCTE COOBITHUS, CIIOKEHHE M YMHOXKEHHE BEPOSATHOCTEIL. 5
BCPOATHOCTCH 1 [MonsTHE O HE3aBUCUMOCTH COOBITHIA. JIUCKpEeTHAS CydyaiHas BeJIMYNHA, 3aKOH ee pacrpeeneHus. YucaoBbie
MaT?ﬁ:;EEﬁ?KOH XapaKTEePUCTUKHU TUCKPETHON BeJIH4YHHBL. [IoHsATHE 0 3aKOHE OOJBUINX YHCEII.
241-246 | DnemeHTbI MaTeMaTHYECKON CTaTHKMU. IIpeacTaBleHNe JaHHbIX (Ta0IULBL, AHMArPaMMBL, rpaduk), 6
reHepalibHasi COBOKYITHOCTb, BBIOOpPKa, cpeaHee apupmeruueckoe, Meauana. [lonamue o 3adauax
mMamemamuyeckol cmamuku. Pewenue npaxmuyeckux 3a0a4 ¢ npumeHeHuem 6eposimHOCHHbIX Memo008.
247-249 | IIpakTHYeCKOe 3aHATHE
PerieHne NpakTHYECKHUX 3a/1a4 C MPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.
250 KoHTpoabHasi padoTa 1o TeOpUr BEPOATHOCTEH U MAaTEMATHUECKOHN CTaTHKE. 1
CamocrosiTe1bHast padoTa 00y4alouXCs.
PerieHne npakTHYECKHUX 33124 C MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB 6
Tema 11. Copep:xanue y4eOHOro MaTepuasa. 40
VpaBHCHHSA U 251 PaBHOCUIBHOCTE ypaBHEHUN, HEPABEHCTB, CUCTEM. 1
HEPaBEHCTBA.
252-255 | PamuoHaibHBIC, HPPAMOHAIBHBIC, IIOKA3ATCILHBIC M TPUTOHOMETPUIECKHE YPAaBHEHUS M cUCTeMbl. OCHOBHBIC 4
MPUEMBI UX pelieHus (Pa3iokKeHHe Ha MHOKUTEIH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA U
rpaduuecKuii MeTo).
256-260 | PamuonaisHBIC, HPPAMOHAIBHBIC, IIOKA3ATEIBLHBIC M TPUTOHOMETPUIECKHE HepaBeHCTBA. OCHOBHBIC IIPUEMBI 5

nx pemenus. Micrnonp3oBanue CBOHCTB M rpauKoB (QyHKIMI NPU pellICcHNH ypaBHEHUH 1 HEpaBEeHCTB. MeToa
nHTEpBaNOB. M300paskeHne Ha KOOPANHATHOM INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUI U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMH U X CHCTEM.
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261-262

[IpuMeHeHHE MaTEMaTHYSCKUX METOJIOB JUIsl PEIICHHS COJCPKATEIBHBIX 3a/1a4 U3 Pa3IMYHBIX 00JIacTel HAYKU
1 IpakTHKU. HTEepIpeTanns pe3ynbTaTa, y4eT pealbHbIX OrpaHHICHHUH.

263-272

IIpakTH4yeckoe 3aHATHE

BrinosiHeHue TecToBOro 3aaHus 1o TeMe «PelieHne pairoHalbHbIX YPaBHEHUIN.

BrimostHeHHE TECTOBOTO 3aaHMsI 10 TeMe «PeleHne upparuoHaIbHBIX YPaBHEHUI.

Brinonnenue TecToBOro 3aganus 1no reMe «Perienre noka3zaTeNbHBIX YpaBHEHUN».

BrimostHeHHE TECTOBOTO 3aaHMsI 10 TeMe «PeleHne TpUrOHOMETPUIECKIX YPABHEHH.
BrimostHeHHE TECTOBOTO 3aaHMsI 10 TeMe «Perrenne panrnoHaIbHBIX HEPABEHCTBY.

Brinonnenue TecToBoro 3aganus rno reMe «Pelienre noka3zaTelbHBIX HEPABEHCTBY.

BrimostHeHHE TECTOBOTO 3aaHUS 1O TeMe «PelleHrne TpUTOHOMETPUIECKUX HEPABEHCTBY
BrinonHeHnue TecToBOrO 3a1aHus 1o TeMe «Pelrenne cucteM ypaBHEHH..

BrInosiHeHHE TECTOBOTO 3aAaHus Mo TeMe «I'paduueckoe pelieHne CHCTEM YPAaBHEHUH M HEPABEHCTBY.

10

273

KonTponbHas padoTa o pelieHHI0 YpaBHeHH, HePaBEeHCTB, CHCTEM.

CamocrosiTe1bHast padoTa 00y4alomuXCcs.
Pemenune panyoHanbHbIX ypaBHEHUH.
Pewenue uppanoHanbHbIX YPABHEHHH.
Pemenne noka3aTenbHbIX ypaBHEHUH.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUIL.
Pemenne paroHamTbHBIX HEPABEHCTB.
Pemenne noka3zaTenbHBIX HEPABEHCTB.
Pemenne TpUroHOMeTpUUYECKUX HEPABEHCTB.
Pemenne cuctem ypaBHEHUI.

I'padmueckoe pemeHne cucreM ypaBHEHUH U HEPABEHCTB.
Perenne norapuMuueckux ypaBHEHHH.
Pemenne nmorapnpmMuIecKux HEPaBEHCTB.

16

274-285

NunuBuyanbHbIA IPOEKT

12

Hroro:

427
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI INCHUTIJINHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Peanuzanus nporpamMmbl JUCHUILTUHEI TpeOyeT Hanuuus yueOHoro kabunera «MaTtemaTukay.
O6opynoBanue yueOHOro KabuHera:
[Tocagounbie MecTa MO KOJIHYECTBY 00YJarOIMIMUXCS;
Pabouee mecTo npenogaBatens;
KommiekT yueOHO-HarIaIHbIX MaTepUaoB.
Texnuueckue cpeacTBa 00y4eHUs:
KomneioTep ¢ IUIIEH3MOHHBIM IPOTPaMMHBIM 00€CIICUeHHEM;
IIpoexrop;
NHTEepakTUBHBIN KOMIUIEKC.
3.2. UndopmanuonHoe odecriedeHne 00yUeHUs .
1. bammakoB M.M. MaremaTrka anredpa 1 Hayajia MaTeMaTUIeCKOTO aHAJIN3a, TEOMETPUSI:
yaebHuK: -M.:U3narenbckuii eHTp «Axagemus», 2017
2. bammakoB M.M. Marematuka: yueOHuk- M.: U3natenbckuii ueHTp «Akagemus», 2019r.
JlonoiHUTEe IbHbIE UCTOYHUKH /1715 00YYAIOIIUXCS:
1. bammmakoB M.M. Marematuka anrebpa 1 Hayajla MaTeMaTUYECKOTO aHaIN3a, TEOMETPHS:
3a7a4HuK: -M.:M3naTenbckuil HeHTp «Akanemus», 2017
2. B.A. Nmmnun, JI.O. Jenumena, E.M. botiuenko. EI'D — 2011. M., ACT: Actpens, 2015 .
HNuTepHeT pecypceni:
Marematrka B OTKPBITOM KOJUIEKE, PeXKUM A0CTyma  WwWw.mathematics.ru
['eomeTpuueckuii HOpTall, pSKUM A0CTyIIa WWW.neive.by.ru
I'paduku pynukimit, pexkum goctyna graphfunk.narod.ru
EI'D no maremaruke: MOAroTOBKa K TECTUPOBAHUIO, PEXKUM JOCTYIIA
www.uztest.ru
Marematika B TOMOIIIb IIKOJIBHUKY M CTYACHTY (TeCThl IO MaTematuke online), pexwum gocrymna
www.mathtest.ru

4. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUS JAACHUITIINHBI
KoHTpoJib U o11eHKa Pe3yIbTaTOB OCBOCHUS TUCIMIUIMHBI OCYIIECTBIIICTCS MPEMOIaBaTe/IeM B
MpOoIecCe MPOBENCHUS MPAKTHUECKUX 3aHSATUI U KOHTPOJIBHBIX pPaboOT, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHHS O0YYAIOIIMMCST HHIUBUTYAIbHBIX 3aJaHUN, TPOCKTOB, HCCIICIOBAHU.

Conepxanue o0yyeHunst Pe3yabTaThl 00yuyeHUs ®opmMbI U METOABI

(Ha ypoBHe y4eOHBIX AelicTBHil) | KOHTPOJIsSI H OLEHKHU
pe3yJabTaToB 00y4eHHsI

BBEJAEHUE
BBenenne O3HaKOMIJICHHUE C POJIbIO MaTCMAaTHUKHN OIICHKa pE3YyJIbTaTOB
B HAyYKE€, TCXHUKE, OKOHOMUKE, BBIITIOJTHCHUA
I/IH(I)OpMaL[I/IOHHBIX TCXHOJIOTUAX U BHeay,Z[HTOpHOfI
HpaKTH‘leCKOﬁ ACATCIIBHOCTH. CaMOCTOSTEIIbHON pa6OTBI;
-O3HaKOMIICHHE C LCJIAMHA U TECTUPOBAHUEC, PCIICHHUEC

3aJa4yaMM U3y4eHHUs MaTeMaTHKU IpU | 3ajad; YCTHBIHM ompoc;
ocBoenunu npogeccuii CI10O u
cneruansHocTel CIIO.

AJITEBPA
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Pa3BuTHe NOHATHS O YHCIIE

Brimonuenue apudmerniaeckux
JICUCTBHUI HAJl YACIaMH, CoueTas
YCTHBIC M TUChMEHHBIC IPUCMBI;
-HaXOXKJICHUE MPUOIMKCHHBIX
3HAYCHHUH BEJTMYUH U ITOTPEITHOCTH
BBbIUKCIICHUH (a0COIOTHAS U
OTHOCHUTENbHAS);

-CpaBHCHHE YUCIIOBBIX BHIPAIKEHUIA;
-HaXO0XKJICHHE OIMHOOK B
MPeoOpa30BaHMUAX 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 CTETNIEHU, CBOMCTBAMHU PAJUKAJIOB U
C TIpaBUJIAMH CPaBHEHHNEM KOpHEH.
-GopmynupoBaHue ONpeacIeHUs
KOpHSI M CBOMCTBA KOPHE.
Brruncienue u cpaBHeHUE KOpHEH,
JleJaTh OPUKUAKY 3HAUCHUS KOPHSL.
[IpeoOpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIpQKCHHH, COAEpIKAIINE
paauKanbl.

-BbInosiHeHne pacueToB Mo
(dhopMyiaM, copepiKaluM paJuKaibl,
OCYIIECTBJISS. HEOOXOIUMBIC
IIOJICTAHOBKY W MTPE0Opa30BAHMS.
-OnpeneneHue paBHOCUILHOCTH
BBIPAKECHUH ¢ panukanaMmu. Pemenue
HppALMOHATILHBIX YPABHEHUM.
-O3HaKOMJICHUE C TIOHSITHEM CTEIICHU
C JIEUCTBUTEIBHBIM MTOKA3aTEIEM.
-Haxomz[eHHe 3HA4YCHUA CTCIICHU,
WCTIOJIB3YsI IPH HEOOXOTUMOCTH
HHCTPYMEHTAJILHBIE CPEACTBA
-3anuch KOpHS M- CTETICHH B BHUJIC
CTETIeHH C IPOOHBIM TIOKa3aTelIeM
Ha000pOT.

-OopMyIMPOBKA CBOMCTB CTENEHEN.
Brruucnenue crenenu ¢
paIroHANBHBIM ITOKa3aTeNeM, Jaemast
IMPUKUJIKY 3HAUYCHUA CTCIICHHU,
CpaBHEHUE CTEIECHEM.

-[IpeoOpa3zoBanus YUCITOBBIX U
OyKBEHHBIX BBIPOKCHUIA, COEpIKAIINe
CTCIICHH!, IPUMCHSAA CBOMCTBA.
PeuieHne nokasaTesbHbIX YPaBHEHU.

-O3HaKOMIICHUE C TPUMEHCHUEM
KOpHEW U CTeneHel NPy BBIYUCIIEHUN
CpEeIHMX, IPU JEICHUH OTPE3Ka B
«30JI0TOM ceueHum». Peenue
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;

16




IMPOUCHTHI.

IIpeobpa3zoBanue

aJareGpanyecKux BbIpakKeHHii

-BemosnHenus nmpeoOpa3zoBaHuii
BEIPXXCHHIA, IPUMEHSS (POPMYJIBI,
CBSI3aHHBIC CO CBOHCTBaMHU CTEIICHEH
1 jjorapudmoB.
-OnpeneneHue 001aCTH TOMTYCTAMBIX
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 pe3yNIbTaToB
NOHATHUS WU3MEPEHHUS YIJI0OB BPAILCHUS U UX BBINOJIHEHUS IIPaKTUYECKOI
CBA3b C TPaayCHON MEpOil. padoTsl,
UzobpakeHne 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 TPEYTONBHUKA 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 - pe3yJbTATOB
BBINOJIHEHUS

TPUTOHOMETPUIECKHUX (PYHKIIHNA TIO

OJTHOM U3 HUX.

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

pabotsr;
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MpeoGpasoBanus -M3y4yenue ocHOBHBIE (POpMYIIBI OLICHKA pe3yabTaToOB
. TPUTOHOMETPUH: (POPMYIIbI CIIOKEHUS], | BBIIOJHEHUS NPaKTUUECKOM
npocTedmux
yIBOCHUS, TPeoOpa3oBaHMs CyMMBI padoTsl,
TPUTOHOMETPHYECKUX TPUTOHOMETPUUECKUX (PYHKIIHUH 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

NEPEMEHHOMN) TIPH PELICHUH
TPUTOHOMETPUUECKUX YPABHEHHH.
-OTMeTKa Ha KpyTe pemeHus
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, apKTaHreHCca 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 TIOHSTHEM OLICHKA Pe3yIbTaToB
IIepEMEHHOMN, IpUMepaMu BBINOJIHEHUS IPaKTUYECKOI
IlonsiTHe 0 HenpepbLIBHOCTH o
3aBUCUMOCTEH MEKAY MEPEeMEHHBIMH. | PaOOTHI,
bynxmun -O3HaKkoMIIeHHE C TIOHATHEM Tpaduka, | - OLICHKAa  PE3yJIbTATOB
OIIpeNIeNIATh IPUHAJIC)KHOCTh TOUKU BBINOJIHEHUS

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

CaMOCTOSITEIbHON PabOTHI,
- OLICHKA PEe3yJIbTATOB

BBITIOJTHEHHS
BHEAyJAUTOPHOMN
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MEpPEMEHHYIO 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 3aBUCUMOCTEH B
PeaNBHBIX TIPOIECCax U3 CMEXKHBIX
JTUCITUTITIH.

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

OIICHKA pe3yJbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTAaTOB
BBITIOJTHEHHS

CaMOCTOSITEIBHOM PaboOTHI,
- OLICHKA pe3yJbTaTOB

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
rpaduku Gynkauid. MccnenoBanue
(byHKIUM.

-Cocrapnenue Buaa (pyHKINHU 110
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
olpeJiesIeHus U 0baacTu BBINOJIHEHUS

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

CaMOCTOSITEIbHON PabOThI,
- OLICHKA PEe3yJIbTATOB

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

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

YCTHBIH 0IIpOC;
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KOJIeOaHUH 1Is1 ONTUCAHUS MIPOLIECCOB
B (DU3UKE M APYTHX 00IACTIX 3HAHHS.
-O3HaKOMJICHUE C TIOHSITHEM
Pa3pBIBHOI MEPUOIUYECKON PyHKIINHY,
(hopMyHpOBaTh CBOWCTBA TaHTEHCA U
KOTaHreHCa, CTPOUTh UX IpaUKH.

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

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

-Brinmonnenue nmpeobpazoBaHus
rpauKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocnegoBaTeabHOCTH

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

-O3HaKOMIIEHHE C TIOHATHEM npeacia

OIICHKA pe3yJIbTaToB
BBITIOJTHEHHSI [IPAKTUYECKON
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHEHHS

CaMOCTOSITEIBHOM paboTHI,
- OIICHKa pe3yJbTaTOB

BBITIOJTHEHHS
MOCIIET0BATEIEHOCTH. BHeay/IHTOPHO
-O3HaKOMIIEHHE C BBIYUCIIEHUEM CaMOCTOSITENIHON  PaboTBL;
YCTHBIH 0IIPOC;
CYMMBI 0€CKOHEYHOTO YUCIOBOTO
psila Ha IPUMEPE BBIYHCICHUS CyMMBI
0ecKoHEeuHO yObIBaroIeit
reOMETPUUECKON IPOTPECCHH.
-Penienne 3ama4 Ha MpUMEHEHUE
(hopMyIIBI CyMMBI OECKOHEYHO
yOBIBatoIIeH TeOMEeTPUIECKOM
MIPOTPECCHH.
I[pousBoanas u ee -O3HaKoMIIEHHE C TIOHSITHEM OLICHKA pe3yabTaToB
npuMeHeHue IIPOU3BOIHOM. BBITIOJTHEHUSI TTPAKTHUECKOM
-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.

-CocraBnenne ypaBHEHH
KacaTeJIbHOH B 00IIEM BHJIE.
-3HaHMe TpaBUiIA
nuddepeHIUPOBaHNUS, TA0IUIIBI
MPOU3BOIHBIX DJICMEHTAPHBIX
(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 (pyHKINM, 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
WHTETpasia Iyl BEIYUCICHUS
(u3nYecKUX BENWYHH U IUIOIAACH.

OIICHKA
BBITIOJTHCHHUS
paboTHI,

- OIeHKa
BBITIOJTHCHHS
3aJlaHusl,

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

- OIICHKa pe3yJIbTaTOB

pe3yabTaToOB
MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

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

CTaHJAPTHBIX YPABHEHUH, IPUEMBI
peoOpa3oBaHusl YpaBHEHUH IS
CBEJICHUS K CTaHJJaPTHOMY
YpaBHEHHUIO.

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

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

CaMOCTOSITEIbHON PabOTHI,
- OLIEHKA Pe3yJIbTaTOB
BBITIOJIHEHHST KOHTPOJIbHON
MUCbMEHHOH paboThI,

- OLICHKA Pe3yJIbTaTOB
BBITTOJTHEHUS
BHEAYAUTOPHOU
CaMOCTOSITETbHON
YCTHBIHN OIpOC;

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

- Pemenue cuctembl ypaBHEHHIA,
MIPUMEHSISI PA3JINYHBIE CIIOCOOBI.
O3zHakoMJICHHE ¢ OOIIUMHE BOTIPOCAMHU
pelleHHs HEPAaBEHCTB U
WCTIOJIb30BaHMsI CBOUCTB U Tpad)uKOB
(yHKIUH NPpH PEeIICHUN HEPABEHCTB.
-Pemenue HEPABCHCTBA U CUCTEMBI
HEPABEHCTB, MPUMEHSIS Pa3InIHbIC
CIIOCOOBI.

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

3JEMEHTbI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEN 1

CTATUCTHUKH

OcCHOBHbBIC IOHATHS

KOMOWHATOPUKH

-M3yuenne mpaBwil KOMOWMHATOPHKH H
MIPUMEHEHHUE TPH PELLICHUH
KOMOWHATOPHBIX

3amad.

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

OIICHKA pe3yJIbTaToB
BBITIOJIHEHHSI MTPAKTUYECKOM
padoTsl,

- OIEHKa  pe3yJIbTaTOB
BBITIOJTHCHHS

CaMOCTOSITEIBHOM PaboTHI,
- OLICHKA pe3yJbTaTOB

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

BBIYKCIICHUA BepOsiITHOCTEH. Perenue
3a/1a4 Ha BBIUYUCIICHUE BEPOSTHOCTEHN
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
BBITIOJIHEHHST MTPAKTHYECKOM
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
JTIOKa3aTeNbCTBA MPU3HAKOB BBITIOJTHEHHUA TPAaKTHYECKON
NMPOCTPAHCTBE
B3aMMHOTO PACIIOJOXKEHHS MPSIMBIX U | paOOTHI,
wiockocTel. Pacro3naBanue Ha - OIICHKa  PE3yJbTAaTOB
yepTexax ¥ MOJAETSX BBITIOJTHEHHS TECTOBOTO
Pa3IMYHBIX CITy4aeB B3AaUMHOIO 3a/1aHus,
PpAacIONOXKEHUS IPSIMBIX U - OIICHKa  PE3yJbTaTOB
IJIOCKOCTEH, apryMEHTUPOBAHUE BBITIOJIHEHUSA

CBOUX CYKIEHUH.

-OopMynHupoBaHHE ONpeaeTCHHS,
NPU3HAKOB U CBOMCTB MapaijielbHbIX
Y TIEpIICHANKYISIPHBIX TIOCKOCTEH,
JIBYTPAHHBIX U JINHEHHBIX YTJIOB.
-IToctpoeHue yriioB Mexay IpsSMBbIMH,
MIPSIMOH ¥ TIIIOCKOCTBIO, MEXKITY
TUTOCKOCTSIMH TIO OITUCAHHUIO U
pacmo3HaBaTh UX Ha MOZAETISIX.
-IIpuMeHeHre TPHU3HAKOB M CBOMCTB
PAacIONOKEHHUS TIPSMBIX U INTOCKOCTEH
npu perieHuu 3anad. Uzo0paxenue Ha
PHUCYHKaxX ¥ 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 TMPSIMOH JIO TTOCKOCTH, MEXIY
TUTOCKOCTSIMH, MEXILY
CKPELIMBAIOLIIMHU

MPSIMBIMH, MEXTY POU3BOIHHBIMU
(hurypamu B IpOCTPAHCTBE.
-OopMynupoBaHuEe U JOKa3aTEIbCTBO
OCHOBHBIX TEOPEM O PACCTOSHHSIX
(Teopemsl cyIIecTBOBaHMsI, CBOMCTBA).
-U3o0pakeHne Ha yepTexax u
MOJIEIISIX PACCTOSHUS U 0OOCHOBaHUE
cBOMX cyxaeHni. OnpeneneHne u
BBIYMCIICHHE PACCTOSHUS B
npoctpanctse. [Ipumenenue hopmyn
¥ TEOpEM TUIAHUMETPUH IS PeIIeHHS
3amad.

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

CaMOCTOSITEIbHON PabOThI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOJIBHOU
MUCbMEHHOH paboThI,

- OIICHKa 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
IJIAaHUMETPHH.

-O3HaKoMIIEeHHE C BUJAMH CUMMETPHUI
B IIPOCTPAHCTBE, POPMYITUPOBAHNE
OIpeeNICHNs U CBOMCTBA.
XapakTeprucTHKa CHMMETPHH Tell
BpaIlleHUs! 1 MHOTOT PAaHHUKOB.
-IIpuMeHeHne CBOIICTBA CUMMETPUU
MIPU pPELIeHUH 3a/1a4.
-Mcnonb3oBanre mproOpeTeHHBIX
3HAHUH JJ151 HCCIIEOBAHUS U
MOJETUPOBAHUS HECIIOKHBIX 3a7a4.
-N300pakeHrne 0CHOBHBIX
MHOT'OI'PAHHUKOB U BBIIIOJIHEHHUE
PHUCYHKa [0 YCJIOBUSIM 3a4a4.

OIICHKA Pe3yJIbTaTOB
BBITIOJTHCHHUS TPAKTHYECKOM
paboTHI,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS TECTOBOTO
3aJIaHusl,

- OIEHKa  pe3ylbTaToB
BBITIOJTHCHHS

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA Pe3yJIbTaTOB
BBITIOJTHEHHUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pPe3yJbTaTOB
BBITIOJTHEHUS
BHEAYIUTOPHON
CaMOCTOATEIbHOU
YCTHBIM 0IIpOC;

paboThr;

Teaan MOBEPXHOCTH
BpalmicHUusA

-O3HaKOMJIEHHE C BUIAMU TEJ
BpaIeHus1, GopMyIupoBaHHE X
OIIpeIeNICHNs U CBOMCTBA.
-dopmMynpoBaHuE TEOPEMBI O
CCUEHMH Il1apa INIOCKOCTHIO U O
IUIOCKOCTH, KacaTeIbHOHU K cdepe.
-XapaKTepucTHKa W U300paskeHHe Tel
BpALIECHUS, UX PA3BEPTKH, CEUCHHUS.
-Pemenue 3anau Ha nocTpoeHue
CEYEHUH, Ha BBIUUCIICHUE JUIVH,
PacCTOSHUH, YTIIO0B, IUIOIMAEH.
IIpoBeneHue noka3aTenbHBIX
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,

- OLEeHKa
BBITIOJTHEHHS
3a7aHus,

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

- OLICHKA Pe3yJIbTaTOB
BBITIOJTHECHHS
BHEAYAUTOPHOU
CaMOCTOATEIbHOU
YCTHBIHN OIPOC;

pe3yabTaToOB
MPaKTUYECKON

pe3yabTaTOB
TECTOBOTO

pe3yabTaTOB

paboThi;
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YCJIOBHUIO 3aavH.

HN3mepeHus B
reoMeTpuu

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

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

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

-Uzydenne GopMyIr 11 BEIYUCICHHS
IUIOIIAJEN TOBEPXHOCTEN

OLICHKA
BBITIOJTHCHHS
padoTsl,

- OIeHKa
BBITIOJTHCHHS
3a1aHus,

- OIEHKa
BBITIOJTHCHHS

pe3yabTaToOB

MPAKTHYECKON

pe3yabTaToOB
TECTOBOTO

pe3yabTaToOB

CaMOCTOSITEIbHOM paboTHI,
- OIICHKA pe3yJIbTaTOB
BBITIOJTHEHNUS KOHTPOJIBHOM
MUCbMEHHOH paboThI,

- OIICHKa pe3yJbTaTOB

MHOTOTPAHHUKOB U TEJl BPaIlICHUS. BBIMOIHCHIS
O3HaKOMJIEHHE C METOJIOM BHCAYTUTOpHON
BBIUUCIICHHS IUIONIAIN 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
HAXOXKICHHUE KOOPAUHATHI TOUCK. 3aj1aHus,
-HaxoxeHue ypaBHEeHHs - OIEHKAa  Pe3yJabTaToB
OKPYXHOCTH, C(hepbl, MIIOCKOCTH. BBITIOJTHECHHS

Brluncnenue paccTosiHUS MEXIY
TOYKAMH.

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

HaxX0XICHUA KOOpAUHAT BEKTOPA B
MIPOCTPAHCTBE, IpaBHIIa AEUCTBUI C
BEKTOPaMH, 331aHHBIMH
KOOpIWHATaMHU.

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

CKaJIIPHOTO MPOU3BEACHHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHH IPAMOM H
TUIOCKOCTH.

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

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

CaMOCTOSITEIbLHON PabOThI,
- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHST KOHTPOJIbHOM
MUCbMEHHOH paboThI,

- OLICHKA PEe3yJIbTaTOB

BBITIOJTHCHU A

BHEAYAUTOPHOU
CaMOCTOSITETbHON
YCTHBIHN 01poc;

paboTsr;
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