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1. IACHIOPT PABOYEM IMPOIPAMMbBI YYEFHON JUCLUILINHBI

MaremaTnka

1.1. O6anacTte npuMeHeHHus1 padoyeil MPOrpaMMsbl

Pabouast nporpamMMa yueOHOM JUCHUIUIMHEI SBISIETCS YaCThIO 00pa30BaTENbHOM POrpaMMbl
CpeaHero NpogecCnoHaIbLHOr0 00pa30BaHMs MOATOTOBKH KBATU(PHUIIMPOBAHHBIX pabounx
ciyxkanux mo npodeccuu 23.01.10 Crecapp 1o 00CTy>KUBaHHIO U PEMOHTY TIOJIBHYKHOTO
COCTaBa.

1.2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl: JIHUCLUIUIMHA

BXOJIUT B MPO(UIbHBIC YUEOHBIC TTPEAMETHI 00111€00pa30BaATEIHFHOTO ITUKJIA.

1.3. Heau 1 3a1a4u QM CHUILIMHBI - TPEOOBAHUSA K Pe3yJbTATaM OCBOCHHUS IUCHUIINHBI:

Copaeprxanue nporpaMMmbl «MaremaTrKa» HalpaBJIeHO Ha JOCTHKEHHE CIEAYIONINX HeJei:

-o0ecneueHus c(hOpMHUPOBAHHOCTH MpeACTaBICHUI 0 COLIMANBHBIX,
KYJbTYPHBIX B HICTOPHYECKUX (haKTOpaxX CTAHOBJICHUS MaTEMaTHUKU;

-o0ecreueHus c(hOpMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO
M MaTeMaTUYECKOTO MBIIIIEHUS;

-obecnieueHus c(OpMHUPOBAHHOCTH YMEHUU HPUMEHSTD IIOJIyYE€HHBIE
3HAHWS TIPH PEIICHUHU PA3IMYHbBIX 33724,

-o0ecneueHus c(hOpMHUPOBAHHOCTH MPEICTABICHUI o MaTeMaTHKe KaK
JacTu 00I11eYeI0BEYECKOM KYJBTYPHI, YHUBEPCATHLHOM SI3BIKE HayKH,
IIO3BOJJIAIOIIEM OIINCHIBATH U I/I3y‘-IaTb pea.]'H:HI:IG HpOLIGCCBI U ABJICHUA.

OcBoeHue coaepKaHus y4eOHOMH UCIUTLIINHE] «Matematuka

o0ecreunBaeT JOCTHKEHHUE CTYJCHTAMU CIEYIOIUX Pe3yabmanos:
JAUYHOCHHBIX:

- c(OPMHPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK O YHUBEPCAIb-HOM S3bIKE HAYKH,
CpeACTBE MOJCIUPOBAHHUS BJICHHUI U MPOLIECCOB, 00 UICSIX U METOJIaX MaTeMaTHKH;

-IOHNMaHue 3HaYUMOCTHU MaTeMaTUKU U1 HAy4YHO-TEXHUYECKOIO
nporpecca,  CHOPMHUPOBAHHOCTH  OTHOIIEHMS K  MaTeMaTHKe Kak K  YacTH
o0111e4eI0BeYeCKOn KyJbTYpPBI qyepes 3HAKOMCTBO C UCTOpHUEN pa3BUTHS

MaTeMaTUKH, IBOJIOLIMEN MATEMAaTUHYECKUX UAEH;

-pa3BuTHe JIOTUYECKOTO MBIIICHHUS], IIPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, aJITOPUTMUYECKOM  KYJNbTYpbl, KPUTHYHOCTH MBIIUIEHUS Ha  YPOBHE,
HEOOXOIMMOM IUIA Oymymiei po¢eCCHOHATBHON JIEITEILHOCTH, IUIA
MIPOJIOJDKEHMS 00pa30BaHUs U CaMOOOpa30BaHUS;

- OBJIaJICHME MaTEeMaTHYEeCKMMH 3HAHUAMHU U YMEHHUSIMHU, HEOOXOIMMBIMU B TIOBCEIHEBHOM
JKU3HHM, JUII OCBOCHMSI CMEXHBIX €CTECTBEHHOHAyYHBIX JUCHUIUIMH W JUCLHMIUIAH
npoeCCHOHATBHOTO IUKJIA, Ui MOJydyeHHs oOpa3oBaHHs B 00JacTAX, HE TPeOyIOIUX
yri1yOJIeHHON MaTeMaTHYecKOr OATrOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHUIO, HA TIPOTSKCHUH
BCEH JKM3HM, CO3HATEILHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHENHON MPOPEeCCHOHATBHON U 00IIECTBEHHOU e TEIILHOCTH;

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

- TOTOBHOCTH K KOJUIEKTUBHOU paboTe, COTPYIHHUUECTBY CO CBEPCTHHUKAMU B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, Y4YeOHO-UCCIIeN0BATEIbCKOM, MPOEKTHOM W JPYyrux BHAAX
JeATEIbHOCTH;



- OTHOIIEHWE K MPOPECCHOHAIBHOW MESITEIIBHOCTH KaK BO3MOXXHOCTH y4YacTHUs B PCUICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIeM;
MemanpeomMemubix:

-YyMEHHE CaMOCTOSITEJIbHO  OMNpEAeNsTh LeNd JEATEIBHOCTH U  COCTAaBJISATh  IUJIaHBI
JEATEIbHOCTH;  CaMOCTOSATENIbHO  OCYIIECTBIISITh, KOHTPOJMPOBATH U  KOPPEKTUPOBATH
JeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIsl IOCTUKEHUSI TOCTABICHHBIX II€JIeH
W pealu3aluy IUTAaHOB JIEATEILHOCTH; BBIOMPATh YCIHENIHBIE CTPATETMH B Pa3IMYHBIX
CUTYaIUsX;

-YyMEHHE TIPOJYKTHUBHO OOMAThCA ¥  B3aWMOJCHCTBOBATH B  MPOIECCE COBMECTHOU
JeATeTLHOCTH, YUUTHIBAS TIO3UITUU JPYTUX YUYACTHUKOB JEATEIHHOCTH, 3PPEKTHBHO pa3peliaTh
KOH()JIUKTHI,

-BIaJICHNEC HaBbIKAMH  TI03HABATEJIbHOW, YYEeOHO-MCCIIEIOBATEILCKOMW H  IPOCKTHOM
NESTENIbHOCTH, HaBBIKAMU  pas3pelieHus mpobieM; CrmocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO Pa3IMYHBIX
METOHO0B ITO3HAHUS;

-TOTOBHOCTh U  CIOCOOHOCTH K CAaMOCTOATEIbHOW WH(GOPMAIMOHHO-TIO3HABATEILHOM
NEeSTENIbHOCTH, BKJIIOYas YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HH(OpPMAIIHH,
KPUTHYECKH OIICHWBAaTh M WHTEPIPETUPOBATh WH(GOPMAIUIO, TMOIYYaeMYI0 W3 Pa3IUIHBIX
HCTOYHUKOB;

- BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMH — YMEHHUE SICHO, JJOTUYHO M TOYHO H3JIaraTh CBOIO TOUYKY
3pEHUsI, UCTIONB3YS aJCKBATHBIC S3BIKOBBIC U CPEICTBA;

-BJIaJICHUE HAaBBIKAMH IMO3HABATEIHLHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX EUCTBHUI U
MBICJIUTEIIBHBIX MPOIIECCOB, X PE3YyJIbTATOB M OCHOBAHUM, TPAaHUI] CBOCTO 3HAHUS W HE3HAHUS,
HOBBIX ITO3HABATENIBHBIX 33]1a4 M CPEJICTB UX JOCTHIKEHUS,

- IEIEeYCTPEMIICHHOCTh B TIOMCKAaX M MPUHSATUU PEIICHUN, COOOPa3UTEIHbHOCTh M MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUN; CIIOCOOHOCTH BOCIHPHUHUMATH KpacoTy u
TapMOHHOIO MHPA;

npeomemmuuix:
-chopMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK YaCTH MUPOBOU KyJIbTYyphl M O MECTe
MaTEeMAaTHKU B COBPEMEHHOW IMBHIM3AIINU, O CIIOCO0AaX OMHMCAHUS Ha MAaTEMaTHYECKOM SI3BIKE
SIBJICHUW pEeaTbHOTO MHUPA;
- c(hOpPMHUPOBAHHOCTh TPEJACTABICHUA O MaTEMaTHUYECKHX TOHATHSAX KaK O Ba)KHEHIIHMX
MaTEeMaTUYECKUX MOJICTISX, MTO3BOJISIONIUX OMMCHIBATh M M3y4YaTh pa3HbIC MPOIECCHl U SIBJICHUS;
MOHUMaHNE BO3MOYKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUSI MAaTEMaTHYECKUX TCOPHU;

- BIIQJIEHUE METOJIaMH JIOKa3aTeJIbCTB WM aJITOPUTMOB pEIICHUS, YMEHHUE HUX MPUMCHSTH,
MIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B X0JI€ PEIICHUS 3a]1a4;
-BJIAJICHUE CTAHJAPTHBIMU TpPUEMaMU pEHICHUS pPalMOHAIBHBIX W  UPPALMOHAIBHBIX,
MOKa3aTEe/IbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHHUW W HEPABEHCTB, UX CHUCTEM;
MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCJE VISl MIOMCKA IMyTeN peleHus
Y WUTIOCTPALIMK PELICHUS] YpaBHEHUN U HEPABEHCTB;

- cpOPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMATHUYECKOTO aHAIIM3a U UX
CBOWCTBaX, BIAJICHHE YMEHUEM XapaKTepH30BaTh MOBEACHUE (YHKIMIA, WCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUH 711 OMMMCAHUsI M aHAJIM3a PEATbHBIX 3aBUCHUMOCTEH;



-BJIaJICHUE OCHOBHBIMU TMOHSATHSIMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, X OCHOBHBIX CBOMCTBaxX; C()OPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha YepTeKax,
MOJENAX U B PEATbHOM MHpE I'eOMEeTpUYecKue (Uryphl; MPUMEHEHHE H3YyYEHHBIX CBOMICTB
reoMeTpuueckux ¢uryp u ¢GopmMya Ul pelIeHUs TEOMETPUYECKHUX 3aJad W 3amad C
MPaKTUYECKUM COJEPKAHUEM;

- chOPMHUPOBAHHOCTH MPEJCTABICHUN O MPOIeCCaX W SBICHHIX, UMEIOUIUX BEPOSTHOCTHBIN
XapakTep O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEalbHOM MHpE, 00 OCHOBHBIX TMOHSTHUSX
3JIEMEHTAapHON TEOpPHUH BEPOSTHOCTEW; YMEHHUM HAXOJWTh W OLEHHUBATh BEPOSITHOCTH
HACTYIUJICHUS] COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYaIUSIX U OCHOBHbBIE XapaKTEPUCTUKU
CIIy4aifHbIX BEJTUYMH;

-BJIaJIeHNE€ HaBbIKaMHU HCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX TPOrpaMM IPU PeIlIeHUH 3ajau.

1.4. Koan4yecTBO 4aCOB HA OCBOCHHE NPOTrPaMMbl JMCHHUILJIMHbI:
MakcUMasibHas yueOHas Harpy3ka 427 4acoB, B TOM UHCIIE
oOs3aTenbHas ayAUTOpHas yueOHas Harpy3ka oOyuatorierocst 285 4acos,
caMoCTosTeNIbHas paboTa oOydaromierocsi 142 gacos.

1.5. Ilepeyennb (popMuUpPyeMBbIX KOMIETEHIH I

OK 1. [TorumMaTh CyIIHOCTb U COIMATBHYIO 3HAUUMOCTh CBOEH OymyIeit mpodeccun, mposBIsATh
K HEW yCTOMYMBBIA UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTh, HCXOJs M3 1M W CIIOCOOOB €e
JOCTHKEHUS, OTIPE/ICTICHHBIX PYKOBOJAUTEIIEM.

OK 3. AnanusupoBath pabo4yl0 CHUTYaIHMI0, OCYHIECTBIATh TEKYIIHUH W WUTOTOBBI KOHTPOIb,
OLIGHKY M KOPPEKLHI0 COOCTBEHHOH NEATENIbHOCTH, HECTH OTBETCTBEHHOCTh 3a PE3YJIbTaThl
cBOeH paboTHI.

OK 4. OcymiecTBisiTh  TOMCK  MH(GOpPMALMM, HEOOXOMUMOW 1 3()(PEKTUBHOTO  BBITOTHEHUS
npodeCCHOHATTLHBIX 33/1a4.

OK 5. Hcnonb3oBaTh HHGOPMAIMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATILHON
JEeSTEIbHOCTH.

OK 6. Pabotate B KOJJIEKTHBE M KOMaHZE, d((PEKTHBHO OOLIATHCSA C KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMU.

1.6. Ilepeyenn popMuUpyeMbIX JUYHOCTHBIX Pe3yJIbTaTOB

JIP 7. Oco3Haromuii MpuOpUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIONTUH COOCTBEHHYIO
U 9yKYI0 YHUKATBHOCTh B Pa3IMYHBIX CUTYyAIIHSIX, BO BceX opMax U BUIAX JEATCIbHOCTH.

JIP 14. IIpunoOpeTrenne oOydaronmMcst HaBbIKa OLIEHKH HHGOpMaIuu B 1udpoBoii cpene, ee
JIOCTOBEPHOCTbH, CHOCOOHOCTH CTPOUTH JIOTHYECKUE YMO3AKIIOUSHHSI HA OCHOBAHUU
noctynarouie nHpopmMalnuu U JaHHBIX.

JIP 22. IlpuoOpeTeHre HaBBIKOB OOIIEHUS U CAMOYTPABJICHUSI.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM TUCITATIINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUIbI Y4eOHO# padoThl

Bup yueOHoit paboThl

Oobvem uacoe

MakcumanbHas yyeOHasi HAarpy3Ka (Bcero) 427
Oos13aTesIbHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 285
B TOM YHUCIIE:
MIPAKTHYECKHUE 3aHATHS 85
KOHTPOJIbHBIE pabOTHI 14
CamocrosiTesbHasi padoTa o0yuaronierocsi (Bcero) 142
B TOM YHUCIIE:
pelieHue 3ajady, YOpPaKHEHUH, TpPEHaXXepOB, HCCIEAOBaHUE (YHKIHH, 113
MOCTpOeHHE TpaKoB
IIOATOTOBKA NPE3CHTALIUU 17
NOJTrOTOBKA pedepara 12
WHIVUBUTYATbHBIA POCKT 12

IIpomesicymounas ammecmayusi 8 hopme 3K3amena




2.2. TemaTu4yeckuii Ii1aH u coaep:xkaHue yueoHoi aucuuminaibl MATEMATHKA

HaumeHoBaHue Conep:xaHue y4eGHOro MaTepuasia, KOHTPOJIbHbIE H NMPaKTHYeCKHe padoThl, caMOCTOSITeIbHAsI padoTa O0bem uacoB YpoBennb
pa3/iesioB U TeM o0yJarmmxcs. OCBOEHHS
1 2 3 4
BBenenne 1-4 IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE 4
Marematika B HayKe, TEXHUKE, YKOHOMUKE, HH()OPMAIHOHHBIX TEXHOIOTHUSIX U MPAKTHIECKOU eI TeTbHOCTH. 2
Ilenu ¥ 33J1a41 M3YUYCHHs MaTEMAaTUKH NpU ocBoeHuu npodeccuii CI1IO
Tema 1. Conep:kanne y4eOHOIro MaTepHaJia: 18
Paspurne nousitusi o | 5-6 Ilenble ¥ panMoHAIbHBIE YHCTA. 2 2
qHCIIe.
7-9 JleficTBUTENIbHBIE YHCIIA. 3 2
10-11 | IIpubnmkeHHBIE BBIYUCICHUS 2 2
12-13 | KoMIUIeKCHBIC YHCIA. 2 2
14-15 Bxoano¥ koHTpOak. [IpoBepounas pabora 3a Kypc OCHOBHOM IIKOJIBI. 2 2
CamocTosiTeJibHasi paGoTa 00yJarOUIUXCs:
BeinosiHeH#e npe3eHTanuu no teme: «ctopust pa3BUThsi MAaTEMaTHKN 2
Pemenue 3a1au no teme «Pa3surue mousTHe 0 uncien\ 5
Tema 2. Coaep:xanue yueOHOro MaTepuaja 47
Kophu, crenenu u 16-19 | KopHu HaTypalbHOM CTENIEHN U3 YHCiIa U UX cBOHCTBA. CTETICHH ¢ PallMOHATBHBIMY TIOKa3aTeNIIMH, UX CBOMCTBA. 4 2
sorapu)Mbl. CreneHu ¢ ICHCTBUTEILHBIMU TIOKa3aTessiMu. Cgolicmea cmeneHu ¢ 0eticineumeibHblM HOKA3ameieM.
20-23 | OcHoBHOE NOTapHPMHUECKOE TOXKIECTBO. JleCATHIHBIE M HATypabHbIe Jorapudmsl. Ilpasuna neifctsnii ¢ 4 2
norapupmamu. [lepexo K HOBOMY OCHOBaHHIO.
24-27 | TIpeo6pa3oBaHne palHOHANBHEIX, HPPAIMOHANBHBIX CTETICHHBIX, MOKA3aTeIbHBIX H 2
Jorapu()MHUYECKHUX BBIPAKCHUIA. 4
28- IIpakTHyeckue 3aHATHS. 16
Apubmernueckue IeHCTBHUS HaJl YUCTAMU, HAXOXICHUE MPUOIMKSHHBIX 3HAUCHUH BEJIMYHH U
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MOTPEIIHOCTEH BHIYHUCICHUHN (a0COMIOTHON U OTHOCHUTEIBHO), CPABHCHUE YUCIIOBBIX BBIPAKCHUI.
Brruncnenue v cpaBHeHHE KOpHEW. BrInmosHeHHE pacyeToB ¢ paguKaiaMi.

Pewenue uppannoHanbHbIX ypaBHeHUH. HaxoxxieHue 3HaueHUi CTENEHEN ¢ pallMOHAIbHBIMU I0KA3aTesIMU.
Cpasrenne crenereil. [IpeobpazoBanus BRIpakeHHHA, COAEPIKAIINX CTEIICHA. Pelenne okas3aTenbHBIX
YpaBHEHMM.

Pemenne npukiragHeIX 3a0ad.

Haxoxnenue 3HadeHu#t Jorapudma mno mpou3BoJILHOMY OCHOBAHHIO.

[epexon OT 0THOro OCHOBaHMS K pyromy. Berancienue u cpaBuenue sorapudmos. Jlorapudmuposanue u
MOTCHIIMPOBAHUEC Bpra)KeHHﬁ.

HpI/I6J'lI/I)KeHH]>Ie BBIYUCJICHUSA U PCIICHU MIPUKJIaIHBIX 3a/1a4.

Pemenne morapuMUYECKUX ypaBHECHUH




44 KonTtponbsnast padora no reme «CTeneHU U KOPHM. 1
CamocTosiTeJibHAsI pa60oTa 00y4AKOIIUXCS:
Brmonnenne npesenTanuu no TeMe: «CTEeneHb ¢ parioHAIEHBIM TIOKa3aTeIeM. 2
Pemenue 3aga4 no teme «CTeneHn 1 KOPHU» 4
Pemenune 3amanuii mo Teme «Jlorapudmbny 8
Brimonaenne npeseHTanuu 1o teme: «B cTpane morapugmony. 1
Brmmonnenue pedepara o teme: «PenieHne mokazaTenbHBIX YPaBHEHUI. 1
Brimonaenue pedepara no reme: «Pemenne gorapudMHUIECKUX YpaBHEHHI 2
Tema 3. Coaep:xanue yuedOHOro MaTepuaJa. 37
IpsiMble 1 IIOCKOCTH 75 _7g Baa o > 5
B IPOCTPAHCTE. MMHOE PacToNIOKEHHE ABYX NPAMBIX B IpOCTpancTse. [TapaiebHOCTb MPAMOT 1 TIOCKOCTH.
[TapajuienbHOCTh IIOCKOCTEH
50-54 | TeprenauKy/IAPHOCTb MPAMOHA U IMIOCKOCTH. [IepreHaNKyISp 1 HAKIOHHAS. YTOI MEXK/Ly TIPAMOI M IIIOCKOCTBIO. 5
JIByrpaHHbIi yros. Yroa Mexay miockocTsMu. [lepneHauKynapHOCTb ABYX IJIOCKOCTEH.
55-59 | T'eomeTpuueckue npeobpa3oBaHus NPOCTPAHCTBRA: NAPAJLIENbHBIH MEPEHOC, CHMMETPHS OTHOCHTEIBHO S
wiockocty. [lapamiensHoe nmpoekTupoBanue. [11owuads opmoconaishot npoekyuu. V1zo0paxeHue
HPOCTPAaHCTBEHHBIX QUTYP.
60-65 | IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJEPKAHNE
IIpakTHyeckue 3aHATHA: 1
[IpakTryeckas paboTa Ha ONpeiesICHHE B3aUMHOTO PACIIOI0KEHHS MPSIMBIX M INIOCKOCTEH B IIPOCTPAHCTBE. 1
IIpakTudeckast paboTa Ha TIOCTPOCHUE CEUSHUH B KyOe, mapauieNienueie ¥ TpEyroJIbHON mupamMuie. 2
Pemenue 3anau o teme «IlapamurenbHOCTD NPSIMBIX M TUIOCKOCTEH». 2
Pewenue 3anau no teme «IlepreHanKyIsIpHOCTD IPSIMBIX M TUIOCKOCTEH
66 KonTpoabHas padota 1o Teme «I[IpsiMple B NTIOCKOCTH B IPOCTPAHCTBE 1
CamocTosTebHasl padoTa 00y4aOIHXCH:
BrimonHenne mpe3eHTanuy Mo TeMe: K AKCHOMBI CTEPEOMETPHH U CICACTBUS U3 HUXY. 1
Brmonaenue pedepara mo teme: «llapamnenbHOCTD B IPOCTPAHCTBEY. 1
BrimonHenue npeseHTanuu 1o Teme: «lleprneHauKyIIpHOCTh B IPOCTPAHCTBEY. 2
BrimonHenne MakeToB K 3a7adam. 1
Pemenne 3agau no teme «llapannenbHOCTh MPSIMBIX U TUIOCKOCTEM. 5
Pemenne 3anau o teme «IlepreHanKyIIpHOCTD NPSIMBIX M TUIOCKOCTEH». 5
Tema 4. Copep:xxanue y4eO0HOro MaTepuaJa 21
Kom6unaropuka 67-71 | OCHOBHBIC MOHATHS KOMOMHATOPUKH. 3a1a4M Ha MMOACYET YKCIIa Pa3MEIICHUH, IEPECTAHOBOK, COYCTAHUIA. 5
Pemenve 3anay Ha nepebop BapUaHTOB.
72-75 | ®opmyna bunoma Herotona. CBoiicTBa OMHOMUHAIBHBIX KO3 dunmenToB. Tpeyronpuuk ITackas. 4
76- IpakTHYecKne 3aHATAN: 5
80 [MpaBuna komOuHaTopuku. Pemenne KoMOMHATOPHBIX 3a1a4. Pa3melienus, coueTanus ¥ epecTaHoBKH. bunom

Herotona u tpeyronpHuk ITackams.
IIpodeccHoHaIbHO OpPHEHTHPOBAHHOE COeP:KaHHE




Pemenue npukiIaaHeIX 3amad.

81 Kontpoabnas pa6ora 1o temMe «IeMEHTH] KOMOMHATOPUKI. 1
CamocTosTeIbHasi padoTa 00y4yarouxcs.
BrimonHenue pedepara mo teme: «KomOMHATOpHKAY» 1
Pewrenue 3aau Ha nepebop BapuaHTOB 5
Tema 5. Copep:xxanue y4eOHOro MaTepuaJa 34
Koopmmmater n 82-87 [psimoyronbHas (JeKapTOBa) CHCTEMa KOOPAWHAT B IPOCTPAHCTBE. 6
BEKTODBI. DopMmysa paccTOsIHUSL MEXKAY IBYMS TOUKaMHU. Y paBHEHUs! cepBbl, HI0CKOCHU U NPSMOU.
88-94 Bekropsl. Moaynb Bektopa. PaBeHcTBO BekTOpOB. Cll0’KeHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO. 7
PaznosxeHne BekTopa Mo HarpaBIeHUsIM. YTOJ MEXIy IByMs BekTopamu. [Ipoekuns BeKkTopa Ha OCb.
Koopauzate! Bekropa.CkaisipHOe NPOU3BEACHHE BEKTOPOB.
95-101 | IIpakTH4Yeckue 3aHATHSA.
JetictBus ¢ Bektopamu. JlekapToBa cucTeMa KOOpPAUHAT B IIPOCTPAHCTBE. 2
YpaBHEHHUE OKPYKHOCTH, c(hepsl, ITIOCKOCTH. PaccTosHIE MEXK Iy TOUKaMH. 1
JeiicTBus ¢ BeKTOpaMHu, 3aJJaHHBIMA KoopauHataMu. CKaJsipHOE MTPOU3BEICHHE BEKTOPOB. g
BekropHoe ypaBHeHHE MPSIMOM 1 TuI0CKOCTH. Mcronbp30BaHHe BEKTOPOB IIPH I0Ka3aTEIbCTBE TEOPEM
CTEpPEOMETPUH
102 KonTpoabHasi padora o teme «KoopanHaTel 1 BEKTOPBI». 1
CamocTosTe1bHas padoTa 00y4alOUXCs.
BerInonHeHue npe3eHTanuu no Teme: « JJeKkapToBbI KOOPIAHHATHD. 2
Brimonaenue pedepara mo reme « BeKTopsl ¥ IeHCTBUS HAl HUMUY. 1
Pewenue 3amau no teme «JlekapToBbl KOOPIMHATHI. 5
Pemenue 3amau o teme «BekTopbi». 5
Tema 6. Copep:xanue y4yeOHOro MaTepuasa. 51
OcHoBb! 103-- Tpuronomerpnyeckue popmMyJibl YHCJIOBOT0 aprymenTa. Panuannas mepa yria. CHHyC, KOCHHYC, 9
TPUTOHOMETPHH. 11 TaHI'€HC M KOTaHreHC yrciaa. OCHOBHBIE TPUTOHOMETPUUECKHE TOXAECTBA, POPMYJIbI MpuBeaeHus. CHHyC,
KOCHHYC U TaHI€HC CyMMBI U pa3HOCTH JBYX yriioB. Popmyiisl yaBoeHHs. POpMyYIIBI TOJIOBUHHOTO YA,
IIpeobpa3oBaHus MPOCTEHINKMX TPUTOHOMETPHUCCKUX BhIPAKCHHMIA.
112- Tpuronomerpuuyeckue ypapHenus. [Ipocreiliine TpuronomeTprudeckue ypasHeHus. Pemenue 9
120 TPUTOHOMETPHUIECKHUX ypaBHEHUH. [IpocTreiimue TpuronomMmerpudeckie HepaBeHCTBa. OOpaTHBIE
TPUTOHOMETpHYECKHE (PYHKIHH. APKCHHYC, apPKKOCHHYC, apKTaHTCHC.
121- IIpakTHyeckue 3aHATHS.
134 PapnanHbIl MeTOR N3MEPEHNS YIJIOB BPALCHUS U CBS3b C IpaJycHON Mepoil. OCHOBHBIE TPUTOHOMETPUYECKHE 6
TOXJIECTBA, (POPMYJIBI CIIOKEHUSI, YBOCHHUS, IPE0Opa30BaHIE CyMMbI TPUTOHOMETPUUECKUX (PyHKIUH B 5

IMpOU3BEACHUC, npeo6pa30BaHHe IMPOU3BCACHUSA TPUTOHOMCTPUYCCKUX (byHKIlI/Iﬁ B CYMMY.

10




Pemenne ypaBHeHwHil.
BerInoHeHUE TECTOBOTO 33aaHus 0 TeMe « T puroHoMerpudeckue (opMyJIbl YUCIOBOTO apIyMEHTaY.

BeinonHeHue TecToBOro 3aianus o teme «Ilpocreiiiine TpUroHOMETPUIECKUE YPABHEHHSD). 1
1
135- KonTpoabHas padoTa 1o Teme « TpuroHoMeTpudeckne GOpMyIIbl YUCIOBOTO apTyMEHTA. 1
136 KonTpoabHas padoTa 1o Teme «Pelenne TpHroHOMETPHYECKIX YPaBHEHUI. 1
CamocTosiTeJibHasi padoTa 00y4aroMXcsl.
BrinonHenue npe3eHTanuu no teme « TpuroHoMeTpudeckie (OyHKIIHm. 2
Brmonnaenue pedepara no teme «PenieHne TpUrOHOMETPHYCCKUX YPABHEHU. 1
BrinoaxeHne TpeHaxepoB (10 TeMaM TPUTOHOMETPHH ) 14
Tema 7. Copep:xxanue y4eO0HOro MaTepuaJa 34
Dyxuuy 1 rpaduKd. 37 ®ynknun. O6acTh onpeesieHns] © MHOXKECTBO 3HaUeHHH; rpaduk QyHKINY; NOCTpoeHHE TpahuKoB (QYHKIHH, 3
139 3aJaHHBIX Pa3IMYHBIMH CITOCOOAMI.
140- CpoiicTBa (yHKIIMH: MOHOTOHHOCTbD, YE€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTb, IEPUOTUIHOCTE. [IpOMEKYTKH 5
144 BO3pacTaHus ¥ yObIBaHMUS, HAHOOJIbIIEe U HANMEHBIIIEE 3HAYEHHS, TOUKU dKCTpemyMa. [ padudeckas
unTepnperaiys. [IpuMepbl (YHKIIHOHATIBHBIX 3aBUCHMOCTEH B peajibHBIX MPOLIECCAX U SIBJICHUSIX.
145- Oopartnble pynkuuu. ObmacTs onpeneneHus 1 00J1acTh 3HaYeHNH 00paTHOH QyHKIMH. I'paduk oOpaTHOH 3
147 ¢dbyakumnu. Apupmerndeckue onepanun Haa pynkuusiMu. CrnoxHas QyHKIHS (KOMIIO3HUIIHS).
148- CreneHHbIC, TIOKa3aTeNbHBIC, TIOTapU(DMUUCCKUE U TPUroHOMeTpuueckue GyHkipn. OOpaTHbIe 4
151 TPUTOHOMETPUYCCKHE (DYHKIIUH.
152- IIpakTHyeckue 3aHATHS.
158 IToctpoenwue rpaduKoB (OyHKITHIA. 3
HccnenoBanue QyHKIHIA 3
BerInoHEHHE TECTOBOTO 331aHus 0 TeMe «DyHKIus». 1
159 KouTtpoabHas padorta mmo teMe « DyHKIHN». 1
CamocTosiTeJibHasi padoTa 00y4arouXcsl.
Bemmonnaenue pedepara no teme «DyHKIusA U ee rpaduky. 2
[Moctpoenue rpadukoB QyHKIUH. 3
WccnenoBanue QyHKIHIT 6
Copep:xxanue y4eOHOro MaTepHaJa: 41
Tema 8. 160 Mmuororpannuku. Beprimnel, pebpa, rpaHd MHOTOTPaHHKKA, pa3BepTKa. BoiyKibie MHOTOTpaHHUKH. Teopema 1
MHororpaHHUKH U i
KPyTJIble Tesa. MIepa.
161- MMpusma. [psmast u HaknoHHAs pu3Ma. [IpaBuibpHas npusMma. [Tapamtenenunen. Kyo. 3
163
164- Mupamuaa. [IpasuisHast mupaMuaa. Y cedeHHas mupamMuaa. Terpasap. 2
165
166 CuMMeTpus B Ky0e, B apajuIe/ICIUIe e, B IPU3ME U TUPAMHUJIC. 1

CeucHus Ky0a, IPU3MBI M TUPAMUJIBIL.
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167 IIpeacTaBaeHust 0 NPaBUJILHBIX MHOTOTPAHHHUKAX (TETpas’ap, KyO, OKTasIp, NOJEKadAP U HKOCAdID). 1
168- Muaunap u konyc. YceueHHbI kKoHyc. OCHOBaHHE, BHICOTA, OOKOBAs IOBEPXHOCTH, 00pasyromias, pa3BepTKa. 2
169 OceBble CEYCHHSI U CEUEHMS, TapajlieJbHbIe OCHOBAHHUIO.
170- lap u chepa, ux ceuenus. KacarenpHas miockocts K chepe. 2
171
172- O01bem u ero usmepenue. Marerpanpaas popmyna oobema 3
174
175- ®opmyabl 00bemMa Kyda, IPSIMOYTOJIBHOTO NapajliesenuIe/a, IPU3MbL, InHApa. PopMyiisl 00bemMa 4
179 nUpaMuibl U KoHyca. @opmysibl o0bema M1apa ¥ IUIOIIAAN TOBEPXHOCTEH HMIINHAPa 1 KoHyca. DopMyIibl
00beMa IIapa u mwionaau chepsl
180- Iono6ue Ten. OTHONIEHHE MJIOMIAAEH TOBEPXHOCTEI N 0OBEMOB MTOJJOOHBIX TEJI. 2
181
182- IIpakTHYecKHe 3aHATHS.
188 BrinonHenue uccnenoBarenbekoi padoTsl «IIpaBuilbHBIE U TOTYNPaBUIbLHBIE MHOTOTPAHHUKIY. 1
TlocTpoenue ceueHmnii B MHOTOTpaHHUKAX. 1
Pemenne 3a1au no teMe « MHOTOrpaHHUKH» 5
BrinonHenue TecToBOro 3a1aHus 1o TeMe « Tena BpameHus».
Pemenne 3anau no teme «Tena BpameHus»
189 KoHTpoabHasi padoTa 1o TeMe « MHOTOIpaHHUKNY. 1
CamocTosTebHast padoTa 00y4aOIIHNXCH:
Brimonaenue pedepara mo teme «IIpuzmay. 1
Brinonnenue npesenranuu o teme «[lupamunay. 1
Brimonnenue npesenranuu 1o teme «IIpaBuibHbIE MHOTOTPAaHHUKIY. 1
Pemienne 3aau 1 ocTpoeHUe ceUeHUH Mo TeMe « MHOTOTpaHHUKNY. 1
Brimonnenue npesenranyy 1o teme «Lluauuap u ero cedeHus». 1
Brmmonnenue npesenranuu 1o teme «KoHyc 1 ero ceueHus». 1
Pemenwne 3amad mo teme «Tena BpameHus. 6
Tema 9. Coaep:xanue yueOHOro MaTepuaJa: 37
Hayana
MaTEMaTHYECKOro 190- TlocaenoBarennbHocTH. CIIoCOOBI 3aJaHNS ¥ CBOMCTBA YHUCIOBBIX IMOCIEN0BATEIHLHOCTEN. beCKOHEUHO 5
aHanusa. 194 yOBIBaroIIas TeoMeTpruIecKas mporpeccus u ee cymma. [ToHsATHE 0 HEPEPHIBHOCTH (PYHKIIHH.
195- IIpoussoanas. [lonsTre o Mpon3BoAHON QYHKINH, €€ FEOMETPUIECKUH U (PU3NUECKHUI CMBICI. Y paBHEHHE 10
204 KacarelibHO# Kk rpaduky (yHkuuu. [Ipon3BoHbIE CYMMBI, Pa3HOCTH, Y4aCTHOTO, pou3BeaAeHus. [Iponu3BoHbIe
OCHOBHBIX JIEMEHTapHBIX (yHKIMH. [I[pMeHenre npon3BoIHOM K NCCIEOBAaHHIO (QYHKIMH 1 HOCTPOCHHIO
rpaduKoB.
IIpuMepsbI KCTIONTB30BAHUS TPOU3BOAHOMN JUIS HAXOXKICHHUS HAMITYYIIETO PEIICHUs B IPUKIIAIHBIX 3a/1a4ax. 9
205- Bropas npon3BoHasi, ee reoMeTpuuecKuii u puznueckuit cmpici. [IpuMeHeHne NPOU3BOAHON K HCCIIEI0BAHHIO
213 ¢yHKIMI 1 ocTpoeHuIo TpadukoB. HaxoxxaeHue cKkopocTH i mporecca, 3aJanHoro GopmyItoit u rpadukoMm.
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214- IIpakTHyeckue 3aHATHS. 3
216 BorunciieHne mporu3BOIHBIX.
HccnenoBanue GyHKITHH ¢ TOMOIIHIO TTPOHU3BOTHOM.
Brinosnenue TectoBoro 3aanus no teme «IIponsBoaHasy.
217 KouTtpoabHas padoTta o teme «IIpon3BomaHas». 1
CamocTosiTe1bHast padoTa 00y4alOIIHUXCH.
Brimonnenue pedepara no reme «IIponsBomHas. 2
Berancnenue npou3BoIHbIX. 4
HccnenoBanue GpyHKINMU ¢ TOMOIIBIO TIPOU3BOJHOM. 3
Conep:xanne yueOHOTro MaTepuaJia 30
218-227 | IlepBooOpa3Hasi U HHTerpaJj. Beruncienne nepBoodpasHbiX. [IpuMeHEHHE OMPEACICHHOTO HHTErpaIa IS 10
HaXO0XICHHUS TIONIaM KpUBOJMHEHHOW Tpanenun. @opmyna Hetotona — Jleiitoauma. [Tpumepsl mpuMeHEHHS
MHTErpaja B QU3HMKE U T€OMETPUH.
228-234 | IIpakTH4ecKHe 3aHSTHS.
Brranciienne nepBooOpa3HbIX U HHTErpaia 7
Tema 10. IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
WHTerpai u ero Pewienue 3a1au npuKIIaHOTO XapaKkTepa.
MpHMEHEHHe. Pemenue 3aa4 ¢ MPOU3BOJCTBEHHBIM COJICP)KAHUEM.
235 KonTponbnas padota no Teme «/HTerpan v ero IpyuMEHEHHUE. 1
CamocTosTeabHasi padoTa 00y4arOImuXcs
[MoaroroBka npesenrauuu 1o teme «MHTErpai». 1
Brrauciienne nepBooOpa3HbIX U HHTETpaja. 4
Pewienue 3a1au npuKIIaHOTO XapaKkTepa. 4
Pemrenue 3a/1au ¢ NpoON3BOJICTBEHHBIM COJICPKaHUEM 3
Tema 10. Coziepskanue y4e6HOT0 MaTepHaa 21
DJIeMEHTBI TeOpHH 236-240 | DyemenTsI TeOpHH BepossTHOCTEH. COOBITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE M YMHOKEHHE BEPOSTHOCTEH. S
;ggg;zgggzggo% [MonsiTre o He3aBUCUMOCTH COOBITHIA. JlcKpeTHas cirydaiiHasi BelIM4nHa, 3aKOH ee pacipezeieHus. Yuciaossie
CTATHKIL XapaKTePUCTUKH JUCKPETHOW BeaH4uHbL. [ToHsATHE 0 3aKOHE OOJBLINX YHCEll.
241-246 | DjeMeHTH MaTeMaTHUECKOH CTATHKH. IIpeicTaBIeHNE JAHHBIX (TAOIMIBI, THATPAMMEL, TpadHKH), 6
reHepaibHasi COBOKYIIHOCTB, BEIOOpKa, cpeHee apudmerndeckoe, Menuana. [lonamue o 3adauax
Mamemamuyeckou cmamuxu. Peuwienue npakmuieckux 3a0ay ¢ npumeHeHuem 8eposimHoCHbIX Memooos.
247-249 IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE COIEPKAHNE
IpakTHYecKue 3aHATHS. 3
Pelienye npakTHUECKHX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
250 KonTponbHasi padoTa 110 TeOpuu BEPOSATHOCTEH U MaTeMaTHUECKON CTaTUKE. 1
CamocTosTe1bHas padoTa 00y4alOHUXCH.
Pemienne npakTHYeCcKuX 3aa4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB 6
Tema 11. Copep:xxanue y4yeOHOro MaTepuasa. 40
VpaBHCHHS U 251 PaBHOCHUIBHOCTB ypaBHEHUN, HEPABEHCTB, CUCTEM. 1
HEpaBEHCTBA.
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252-255 | PaunoHaibHBIE, PpALIMOHAIBHBIC, TOKA3aTEIbHbBIE K TPUTOHOMETPUUYECKHE YPaBHEHUS U cUCTeMbl. OCHOBHbIE 4
IpUEMbI UX pemeHus (Pa3IoKeHHe Ha MHOKUTEIH, BBEJCHIE HOBBIX HEM3BECTHBIX, II0JICTAHOBKA U
rpauICCKUii METON).
256-260 | PaunonanbHbIe, HppaAllMOHAIBHBIC, TOKA3aTEIbHBIE M TPUTOHOMETpHYECKHE HepaBeHCTBa. OCHOBHBIC IPUEMBI 5
ux perienus. Vcroib30BaHne CBOMCTB U rpadukoB GyHKINN pH pelIeHUH YpaBHEHUH 1 HepaBeHCTB. MeTo
HHTEpBAIOB. M300paskeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PENICHUH YPaBHEHUN U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMH U X CHCTEM.
261-262 | IlpumeHeHHE MaTEMaTHYECKUX METOJIOB JUIsl PEIICHUS COIEPKATENBHBIX 3a/1au U3 Pa3IMYHbIX 001acTel HayKH 2
U NIPaKTUKY. VIHTepIpeTanus pe3ysibraTa, yueT pealbHbIX OrpaHHYCHUH.
263-272 | IlpakTH4ecKHe 3aHSTHS. 10
BeimonHeHne TecTOBOrO 3aJaHud 110 TeMe «PellleHne palnoHaIbHBIX YPaBHCHUID.
BrinonHeHue TecTOBOro 3a1aHus 110 TeMe «PelieHne uppauroHallbHBIX YPaBHEHUI.
BrinosHeHue TecTOBOTrO 3a1aHKs 110 TeMe «PereHne mokasaresbHbIX YpaBHEHUID.
BeImosnHeHNE TeCTOBOTO 3aJaHus 110 TeMe «PeleHne TPHTOHOMETPHYECKHX YPaBHEHHI.
BrinosHeHnue TecToBOrO 3a1aHus 10 TeMe «PereHne pairoHaIbHBIX HEPABEHCTBY.
BrinosHeHue TecTOBOTrO 3a1aHKs 10 TeMe «PerieHne mokasarebHbIX HEPaBEHCTBY.
BeImonHeHNE TeCTOBOTO 3aJaHus 10 TeMe «PeleHne TpPUroHOMETPHIECKHX HEPABECHCTBY
BrinosHeHUE TECTOBOTO 3a/1aHKs 110 TeMe «Perienne cucteM ypaBHEHUI. .
BrinosHeHue TecToBOro 3a1aHus 1o reme «I paduyeckoe peleHne CUCTEM YPAaBHEHUH U HEPABEHCTBY.
273 KoHnTpoJbHasi paoTa 10 pelIeHUI0 YPaBHEHU i, HEPABEHCTB, CHCTEM. 1
CamocTosTe1bHas padoTa 00y4alOIHUXCs. 16
Pemenne panioHanbHBIX YPaBHEHHIA.
Pemenne uppaioHaIbHBIX ypaBHEHUH.
Pemenue nmoxasarenbHbIX ypaBHEHHH.
Pemienne TpuroHOMeTpUUECKUX YpaBHEHUM.
Pemenne panoHaNbHBIX HEPaBEHCTB.
Pemenne nmoxasaresbHBIX HEPABEHCTB.
Pemenue TpUrOHOMETPUYECKUX HEPABEHCTB.
Pemenne cuctem ypaBHeHUH.
I'paduueckoe pemeHne cucreM ypaBHEHUH U HEPABEHCTB.
Pemenue morapuMudeckux ypaBHEHUH.
Pemenue norapuMuuecknx HepaBeHCTB.
274-285 HauBUAYyalIbHBIM OPOEKT 12
Hroro: 427
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3. YCJIOBUS PEAJIM3AIIUU ITPOT'PAMMBI TUCHUTIJIMHBI

3.1. MaTepuajJibHO-TeXHHYECKOE 0OOecnevueHue
Peanu3anus mporpaMMbl JUCITUIUIMHEI TpeOyeT Hanuuus yaeOHoro kabunera « MaTemaTukay.
OoOopynoBanue y4yeOHOro kKabuHera:
[Tocamounble MecTa IO KOJTUYECTBY 00YUYaIONINXCS;
Pabouee mecTo mpenoiaBarerns;
KomMriekT yueOHO-Har s THBIX MaTEPUaIoB.
TexHuuyeckue cpeacTsa 00y4eHus :
KomMribroTep ¢ TUIIEH3MOHHBIM TIPOTPAMMHBIM 00€CIICUCHHIEM;
[TpoekTop;
MHTEpaKTUBHBIN KOMILIECKC.
3.2. UudopmanuonHoe obecriedyeHue 00yUYeHus.
[Teyenp yueOHBIX U3AHUNT
OcHOBHBIC HCTOYHHKH.
1. bammakoB M.M. MaremaTrka anredpa v Hayajia MaTeMaTUIeCKOTO aHAJIN3a, TEOMETPUSI:
yaeOHuK: -M.:M3narenbcknii ieHTp «Axagemus», 2018
2. bammvakoB M.U. Maremartuka: yueOnuk- M.: M3naTenbckuii eHTp «Axkagemusy», 2019r.
JlonojHUTEeIbHbIE HCTOYHUKH
1. bammakoB M.M. MatemaTuka ainreOpa v Hadajga MaTeMaTHIECKOTO aHalln3a, TEOMETPHUS:
3agauHukK: -M.:M3naTensckuil eHTp «Axagemus», 2017
2. B.A. Nmmnun, JI.O. [enumena, E.M. botiuenko. EI'D — 2011. M., ACT: Actpens, 2015 .
NuTepHer pecypcesbi:
Maremaruka B OTKpBITOM KOJUIE/KE, PEKUM JocTyna  Www.mathematics.ru
['eomeTpruecKuii moprai, pexxuM A0CTyma WWw.neive.by.ru
I'paduku pyukiuit, pexkum goctyma graphfunk.narod.ru
EI'D no maremartuke: MOoAroTOBKa K TECTUPOBAHUIO, PEXKUM JOCTyTa
www.uztest.ru
MareMaTrKa B TOMOIIIb IIKOJBHUKY U CTYIEHTY (TECThI 0 MateMatuke online), pexxum gocrymna
www.mathtest.ru

4. KOHTPOJIb U OLIEHKA PE3YJbLTATOB OCBOEHUS JUCHHUIIJINHBI
KoHTpoJb 1 o11eHKa pe3yibTaTOB OCBOCHUS TUCLMIUIMHBI OCYIIECTBIISIETCS MIPENOIaBaTeNIEM B
Ipolecce MPOBeIeHUs MPAKTHUECKUX 3aHATHI U KOHTPOJIBHBIX paboT, TECTUPOBAHHUS, a TAKKe
BBITIOJTHEHMS 00YYAIONIMMCS] MHIUBUYaTbHBIX 33IaHUMN, IPOSKTOB, HCCIIETOBAHUM.

Copep:xxanue o0y4yeHns PesysbTaThl 00y4eHust ®opMBI M METOAbI KOHTPOJIS
(Ha ypoBHe y4eOHBIX JelicTBHI) U OLICHKHU pe3yJIbTaTOB
o0yueHust
BBEJIEHUE

Beenenue O3HaKOMIICHHE C POJIbIO MATEMATHKH B OILIEHKa Pe3yJbTAaTOB
HayKe, TEXHUKE, SKOHOMHUKE, BBITIOJTHEHHSA
MH()OPMALMOHHBIX TEXHOJIOTHSIX U BHEAYIUTOPHOMH
MPaKTUYECKOH AesITeIbHOCTH. CaMOCTOSTENLHOM paboThI;
-O3HaKOMIIEHUE C LENIMU U TECTUPOBAHUE; PELICHHE 33ay;
3a/layaMy U3y4YEHUs] MaTeMaTUKU IIpU YCTHBIH OIIPOC;
ocBoennu npogeccuit CI1O n
cneuuansHocreit CIIO.

AJITEBPA
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Pa3BuTHne NOHATHS 0 YHCIE

Brinonnenue apudmernyeckux aeicTBUiA
HaJl YMCIIaMH, COYeTas yCTHbBIE U
MHCHbMEHHBIE TTPHEMBI;

-HaXxOXXACHHE MPHUOIKCHHBIX 3HAaUCHUH
BEJIMYMH U MOTPEHIHOCTH BBIYUCICHUN
(aOconroTHAsI M OTHOCHUTEBbHAS);
-CpaBHEHHE YHUCIOBBIX BBIPAKCHUII;
-HaxOX/IEHHE OIMHOOK B MPE0Opa30BaHUIX
Y BBIYMCIICHUSIX (OTHOCHUTCS KO BCEM
ITyHKTaM TIPOTPaMMBI).

OLICHKA pe3yIbTaToB
BBITIOJTHCHUS PaKTUYECKOM
paborThl,
- OLICHKA pe3yIbTaToB
BBIMIOJTHCHUSI TECTOBOTO
3aaHus,
- OLICHKA pe3yJbTaToB
BBINIOJIHEHHS CaMOCTOSATEIBHON
paboTsl,

-OIICHKA PE3Y/IbTATOB
BBIITOJTHEHHS KOHTPOJIHHON
MMUCHMEHHOU paboTHI,

- OLIEHKa pe3yJbTaToB
BBITNTOJIHCHU
BHEaYyJUTOPHOU
CaMOCTOSTENLHOM PadoTHI;
YCTHBIH OIIPOC;

KopHu, crenenu, sorapugmsol

-O3HaKOMJICHHE C TIOHATHEM KOPHSI n-1l
CTEMNEeHH, CBOMCTBAMU PAJMKAJIOB U C
TpaBHJIaAMH CPaBHEHHEM KOPHEH.
-®opMyupOBaHUE OMPEICIICHIS

KOpHS U CBOMCTBa KOpHEH. Brrancnenue
¥ CpaBHEHHE KOpHEH, 1eTaTh IPUKUAKY
3Ha4YeHus1 KopHs. [Ipeobpa3zoBanne
YHUCIIOBBIX U OYKBCHHBIX BBIPAIKCHHIA,
coJieprKalue paguKabl.

-BrimonHeHue pacueToB 1o popMmyiam,
COJIepKaIUM paJKaibl, OCYIIEeCTBIISSA
HEOOXOIUMBbIC MMOICTAHOBKU U
npeoOpa3oBaHusI.

-Ompenenenue paBHOCHIIEHOCTH
BBIpaXXCHUH ¢ pagukanamu. Pemenue
HppaIMOHATBHBIX YPaBHCHHH.
-O3HaKOMJICHHUE C TIOHSATHEM CTETICHH C
JEHCTBUTEITFHBIM TTIOKA3aTEIIEM.
-HaxoxeHue 3HaYCHUS CTETICHH,
UCTIONB3YS IPU HEOOXOTUMOCTH
WHCTPYMEHTAIBLHBIE CPEICTBA

-3anuck KOpHS -1 CTETeH! B BUIE
CTETICHH ¢ APOOHBIM TOKa3aTeneM 1
Ha000POT.

-OopMyIUPOBKA CBOMCTB CTENEHEH.
BrrunciieHue cTeneHn ¢ parroHaIbHBIM
moKa3aTeJieM, Aemast IPUKUIKY 3HAYCHHUS
CTCTICHU, CPABHCHUE CTCIICHEH.

-IIpeoOpazoBaHus YUCIIOBBIX U
OyKBEHHBIX BBIPa)KEHUH, COeprKalye
CTENeHH, NpUMEHsIs cBoiicTBa. Pemenue
MI0Ka3aTeIbHBIX YPaBHEHUIH.

-O3HaKoOMJIEHHE C IPUMEHEHUEM KOpHEH U
CTEeTNeHel NMPpHU BBIYUCICHUU CPETHUX, IPU
JIEJIEHUH OTpe3Ka B

«30JI0TOM ceueHun». Penrenne
MPUKJIAIHBIX 32/1a4 Ha «CIIOKHBIC
MTPOLIEHTHI.

-OIICHKA pe3yIbTaToB
BBITIOJTHCHUSI PaKTUYECKOM
paboTHI,
- OLICHKA pe3yJbTaToB
BBITIOJTHEHUS TECTOBOTO
3a1aHMs,
- OLICHKA pe3yJIbTaToB
BBIMIOJIHEHHS CaMOCTOSTEIBHON
paborTsl,

- OLIEHKA PE3yJIbTaTOB
BBITIOJTHEHHS KOHTPOJILHOM
MTICbMEHHON paboTHl,

- OLIEHKa pe3yJbTaToB
BBITIOJTHEHNS BHEAYAMTOPHOU
CaMOCTOSTENILHOI paboTHI;
YCTHBIU OIIPOC;
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IIpeo6pa3zoBanne
anredpan4ecKux BbIPAKeHUH

-Brinosnenuns npeodpazoBaHuii
BBIPQKCHUH, TIPUMEHSIST (POPMYJIBI,
CBSI3aHHBIE CO CBOHCTBAMHU CTEINEHEH 1
JorapupmMoB.
-Ormpenenenye 00J1aCTH IOy CTUMBIX
3HA4YEHHH JIorapru(pMUUECKOTO
BeIpaXKEHUs. Pemenne norapupmuaecknux
YpaBHEHH.

OLICHKA pe3yIbTaToB
BBITIOJTHCHUS PaKTUYECKOM
paborThl,
- OLICHKA pe3yIbTaToB
BBIMIOJTHCHUSI TECTOBOTO
3aaHus,
- OLICHKA pe3yJbTaToB
BBINIOJIHEHHS CaMOCTOSATEIBHON
paboTsl,

- OLIEHKA PE3yJIbTATOB
BBIITOJTHEHHS KOHTPOJIHHON
MMUCHMEHHOU paboTHI,

- OLIEHKa pe3yJbTaToB
BBITNTOJIHCHU
BHEaYyJUTOPHOU
CaMOCTOSTENLHOM paboThI;
YCTHBIH OIIPOC;

OCHOBBI TPUTTOHOMETPUH

OCHOBHBIE TIOHSATHSA

- 3y4yeHue paguaHHOro Merona
U3MEPEHUs YTIIOB BPAILEHHUS U UX CBA3b C
rpajgycHoi Mepoii. MI300paxkenue yriios
BpAIlCHUs Ha OKPY’KHOCTU, COOTHECEHUE
BEJINYUHBI YTJIA C €TO PACIOJIIOKEHUEM.

- ®opMyIMpPOBKA OTIPEICTICHUS
TPUTOHOMETPUUECKUX (DYHKIUH AJIS yTII0B
MIOBOPOTA U JUIA OCTPBIX yTJIOB
MIPSAMOYTOJIBHOTO TPEYTOJIbHNKA U
OOBSACHATH X B3aUMOCBSI3b.

OLICHKA pe3ynbTaToB
BBITIOJTHCHUSI PaKTUYECKOM
paborThl,
- OLICHKA pe3yIbTaToB
BBINIOJIHEHHS CaMOCTOSATEIBHON
paboTHI,

- OLICHKA Pe3yJIbTaToB
BBITIOJIHEHHS KOHTPOJIbHON
MMUCHMEHHOU paboTHI,

- OLICHKa Pe3YJIbTaTOB

BBITIOTHEHHUS
BHEaYyJUTOPHOU
CaMOCTOSATENbHOM paboThI;;
YCTHBIH OIIPOC;
OcHoBHbIE -IIpuMeHeHne OCHOBHBIX oticHKa PE3YIIbTATOB
BBITIOJTHEHHUS TIPaKTHYECKOit
TpuroHomeTpueckue TPUTOHOMETPUYECKUX TOKIECTB IS paboTsl,
TOKIECTBA . - OIIEHKa pe3yJIbTaToB
BBIUCIICHNS SHAYCHIH BBITIOJIHEHHS  CAMOCTOATENbHOM
TpUrOHOMeTpHUecKHX GyHKLHi 1o oxHoii | PAOOTEL
- OLIEHKa PE3yJIbTATOB
W3 HUX. BBITTIOJTHCHHSA
BHEAYIUTOPHOU
CaMOCTOSITENLHOM paboTsI;
YCTHBIH OIIPOC;
TipeoGpazosanus -U3yuenue oCHOBHBIE (HOPMYJIBI OlleHKa pe3yJbTaTOB
B TPUrOHOMETPHUH: (POPMYJIBI CIIOKEHHS, BBITIOJTHEHHUS TIPaKTHYECKOii
MPOCTEMIINX YABOEHHS, TIPEOOPA3OBAHHUS CYyMMBI paboThl,
TPHIOHOMETPHYECKHX TPUrOHOMETPUYECKUX (YHKIIHIA B - OlleHKa pe3yJIbTaTOB
— IPOM3BE/ICHHE U TIPOM3BEIEHUS B CyMMY U | BBIIIOJIHEHHS CAMOCTOATENBHOM
IIPUMEHSTH TIPH BHIYUCIEHUH 3HAYEHHUS padoThI,
TPUrOHOMETPUIECKOTO BHIPAKEHHUS U - OLIEHKa PE3yJIbTATOB
YIIPOLIEHHUS €ETO. BBITIOTHEHHUS
-O3HaKOMIIEHHE CO CBOIICTBaMHU BHEayIUTOPHOMI
CHUMMETpPHH TOYEK HA €IHHUYHOM CaMOCTOSTENBHOM paboTs;
OKPY’KHOCTH M TIPUMEHSTh UX JUIs BHIBOJA | YCTHBIM 0mpoc;
GOpMYyJ IpHBE/IEHHSL.
Tipocreiimme -Pemenue no gopmyam u no OlleHKa pe3yIbTaToB
TPUrOHOMETPUIECKOMY KPYTY BBITIOJTHEHHUS TIPaKTHYECKOit
TPUTOHOMETpUYECKHE IPOCTEMIIMX TPUTOHOMETPHYECKUX paboThl,
ypaBHeHHs! ypaBHEHHIA. - OlleHKa pe3yJIbTaTOB
- [lpumeHeHne OOUIMX METO/IOB PENIEHUS. | BBINOJHEHHUS TECTOBOTO
W HEepaBeHCTBA - 3
ypaBHEHHH (IIPUBEIEHUE K TMHEHHOMY, 3aj1aHusl,
KBaIPaTHOMY, METOJI PA3JI0KEHHUs HA - OlICHKa pE3yJIbTaTOB
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MHOKUTENH, 3aMeHbI IEPEMEHHOI) IIpH
pELICHUN TPUTOHOMETPHUUECKHUX
YpaBHEHHH.

-OTMeTKa Ha KpyTre pelIeHHs IPOCTeHIINX
TPUTOHOMETPUYECKHX HEPABEHCTB.

BBIMIOJIHCHHSL CaMOCTOSTEIBHON
paborThl,

- OLICHKA PE3yJbTaTOB
BBITIOJIHEHHST KOHTPOJIbHON
MHChMEHHOH PaboTHl,

- OLICHKA Pe3yJIbTATOB

BBITTOJTHEHHSA
BHEAyIUTOPHOU
CaMOCTOSTEIbHON paboTHI;
YCTHBIH ONIpPOC;
Apkcunye, apKKOCHHYC, -O3HaKOMJIEHHE C MOHATHEM OOPaTHBIX OILICHKa pE3yJIbTaTOB
TPUTOHOMETPUUECKHUX (PyHKINH, BBITIOJTHEHHSA HNPaKTHIECKOH
APKTAHIEHC -M3ydenne onpeneIeHns apkCHHyca, paGoTEHI,
qucsia apKKOCHHYCa, apKTaHI'€HCa YHCIIa, - OLICHKa pe3yJbTaToB
(opmysMpoBKa UX, n300pakeHHe Ha BBITIOJTHEHHS TECTOBOTO
€/IMHUYHON OKPYKHOCTH, IPUMEHEHHUE 3a7aHus,
TIPY PEILICHUH yPaBHEHUH. - OLIEHKa pe3yJbTaToB
BBITIOJTHEHHUS CaMOCTOSITEJILHOM
paboThl,
- OLIEHKA PE3yJIbTATOB
BBITTOJTHEHHS KOHTPOJIHHON
MMUCHMEHHOU paboTHI,
- OLIEHKa Pe3yJbTaTOB
BBITTOJTHEHHS
BHEaYyJUTOPHOU
CaMOCTOSITENILHOM paboTsl;
YCTHBIH OIIPOC;
®YHKIIAU, UX CBOMCTBA U TPA®UKH
Oynkmum. -O3HaKOMJIEHHE C TIOHATHEM MIEPEMEHHOH, | OIEHKa pe3yIbTaTOB
HIPUMEPAMH 3aBUCHMOCTEH MEXKITY BBITIOJTHEHHSA MpPaKTHIECKOH
IlonsiTHE 0 HENMPEPLIBHOCTH IepPEMEHHBIMH. paGoTsL,
dyHKIHHT -O3HaKOMJIEHHE C MOHSATHEM I'paduKa, - OLICHKa pe3yJbTaToB
OIIPEENATh IPUHAUIEKHOCTh TOUKH BBITIOJTHEHHUS CaMOCTOSITEJILHOM
rpaduky pyskuun. ITo popmyie paborThl,
HpocTeiiell 3aBUCMOCTH OTIPENeNSTh - OLIEHKa Pe3yJIbTaTOB
Buj ee rpaduka. BeipaxkaTs mo popmyie BBITIOTHEHUS
OJIHy NEPEMEHHYIO Uepe3 IpyTHeE. BHEAYIUTOPHOM
-O3HaKOMIICHHE C OTIpeIeTICHUEM CaMOCTOSITETLHOMN paboTsr;
(hyHKIMH, GOPMYITHPOBATH €TO. YCTHBIN OTIPOC;
Haxosnenne ob1acTy onpeneneHus u
obnacTv 3HaYESHUH QYHKITHH.
CroiicTBa pyHKIMH. -O3HaKOMJIEHHE C IPUMEPAMHU OLIEHKa pE3yJIbTaTOB
(YHKIIMOHAJIBHBIX 3aBUCHMOCTEH B BBITIOJTHEHHS NPaKTHYECKOH
I'paguteckasn PEAITBHBIX MPOLIECCAX U3 CMEKHBIX paboThl,
HHTepNpeTanus. JUCUUILIHH. - OLICHKa pe3yJbTaToB
Tpumepbi - O3HaKOMIICHHE C ZI0Ka3aTEIbHEIMH BBITIOJTHEHHUS CaMOCTOSITEJILHOM
paccy KIeHHsIMHI HEKOTOPBIX CBOMCTB paborThl,
GYyHKIHOHAIBLHBIX JMHEHHO! M KBaApaTUUHON QyHKUMH, - OLEHKa pe3yJIbTaToOB
3aBHCHMOCTEil B MIPOBOJIUTH MCCIIC/IOBAHNUE TUHEWHOH, BBITIOJTHEHUS
KyCOYHO-JIMHEHHOH, TPOOHO -THHEHHOM BHEayIUTOPHOMI
peaTbHbIX ¥ KBaJApaTHYHON (YHKLMIA, CTPOUTH HX CaMOCTOSATENLHOM paboThL;

nmpoueccax m siBJCHUAX

rpaduku. CTpOUTH U YUTATH TPpaduKn
¢yaxouit. MccnenoBanne GpyHKITHH.
-Cocrasienue Bua QyHKIUH [0 JaHHOMY
YCJIOBHIO, PEILICHUE 3a/laul Ha SKCTPEMYM.
-Brinosnnenne npeodpazoBanus rpaduka
GdhyHKIHH.

YCTHBIU OIIPOC;
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Oo0paTtHble pyHKIIH -M3y4enue noHsaTHst 00paTHON (YHKIMH, OLICHKA pe3yibTaToB
olpejieJieHue BUA ¢ MOCTpoeHue rpaduka | BHITOTHEHHS MIPaKTHYECKOM
00paTHOU (PYHKIMU, HAXOXKJICHUC €€ paboThl,
obJiacTu onpeneNieHus: 1 00J1acTh - OILIEHKa pe3yIbTaToOB
3HaueHuil. [IpuMeHeHue cBoWcTBa BBINOJIHEHHUSI CAMOCTOSITEIbHOMN
(YHKIMI IPH UCCIIeJOBAaHUN YPaBHEHUH paborThl,

U TP peIIeHUH 33]a4 Ha SKCTPEMYM. - OLIEHKA Pe3yJIbTaTOB

-O3HaKOMJICHHE C MMOHSITHEM CIIOKHOM BBIITOMHCHUSA

dyHKIHM. BHEAYIUTOPHOMH
CaMOCTOSTEIbHON paboTHI;
YCTHBIH ONIpOC;

CrenenHsbie, -Brrancnenne 3naueHus GyHKIUH IO OILICHKa pE3yJIbTaTOB

NnokKa3saTeJibHbIe, 3Ha4eHMIO aprymenTa. OnpeneneHue BBITIOJTHEHHSA MIPaKTHYECKOH

JiorapupmMudeckue nu TMIOJIO’KEHMSI TOUKHU Ha rpadHKe 110 ee paborThl,

TPUTOHOMETPHYeCKHe KOOpJHMHATaM 1 Ha000pOT. - OILIEHKa pe3yIbTaToOB

A ININR -Mcnone3oBanue cBoicTBa PyHKINHN U151 BBINOJIHEHHUSI CAMOCTOSITEIbHOMN

Oo0paTtHble CpaBHEHUsI 3HAUECHUN cTeneHel 1 paborThl,

TPUTOHOMeTPHYeCKHe JorapupmMoB. - OLICHKa Pe3yJIbTaTOB

GyHkmIn -[Toctpoenue rpadukoB CTENEHHBIX U BBITIOJTHEHHS
JorapupmMuIeckux GyHKIHHN. BHEAYIUTOPHOMH
-Pelllene MOKa3aTelbHbIX 1 CaMOCTOATENIbHOU paboThI;
JorapupMUIECKUX YpaBHEHHN U YCTHBIH ompoc;

HEpPaBEHCTB MO U3BECTHBIM AJITOPUTMAM.
-O3HaKOMJIEHUE C TOHATHEM
HETIPEPHIBHOM MMEePHOANIECKOH (PyHKIHIH,
(hopMyIIMpOBKaA CBOICTBA CHHYCA U
KOCHHYCa, IIOCTPOCHUE HX IpaHKOB.
-O3HaKOMIIEHHE C IOHATHEM
rapMOHHYECKUX KOJIeOaHUI 1 IpuMepamMu
TapMOHHYECKUX KOJIEOaHUH IJIsl OMCaHUs
MPOLIECCOB B (PM3HMKE U JPYTHX 00IaCTSIX
3HAHUS.
-O3HaKOMJIEHHE C TIOHATHEM Pa3pPhIBHOM
neproindecko GpyHkuny,
(hopMyIMpOBaTH CBOWCTBA TAHTEHCA U
KOTaHI'eHCa, CTPOUTh UX rpadHKH.
-[Ipumenenue cBoiicTB QyHKUMIT 115t
CpaBHEHHUsI 3HAUCHU I
TPUTOHOMETPUIECKHUX (PYHKITUH, 115
pemeHs TPUTOHOMETPHUIECKUX
YpaBHEHMM.
-ITocTpoenne rpaduxoB 0OpaTHBIX
TPUTOHOMETpUUECKUX (PyHKIMIT 1
OTIpeNeNATh 0 TpaduKaM UX CBOWCTBA.
-BrimonHeHne npeobpa3zoBaHus rpaduKoB.
HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IMocnenoBateabHOCTH . OLIEHKa pE3yJIbTaTOB
-O3HaKOMJIEHHE C MOHATHEM YHCIOBOI .

BBITTOJTHEHHSA MIPaKTHYECKOH
MOCJIEI0BATENLHOCTH, CIIOCO0aMHU €€ paboTEI,

- OILIEHKA pE3yJIbTaTOB
3aJaHusl, BBIYUCICHUSAMH €€ WICHOB. BEITIONHEHNS CAMOCTOSTENbHOM
-O3HaKOMJIEHHE C IOHATUEM TIpejiena paboThI,

- OLICHKa Pe3yJIbTaTOB
MOCJIEI0BATEIEHOCTH. BBITIOJTHEHHS

BHEayIUTOPHOMI
-O3HaKOMJIGHHE C BBIYHCIICHHEM CYMMBI . )

CaMOCTOSATENIbHON paboThl;

OCCKOHEYHOTO YHCIIOBOIO psdAa Ha
MNpUMEPE BbIYMCIICHUA CYMMBbI OCCKOHEUHO

yObIBaroIIeit

YCTHBIH OIIPOC;
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reOMETPUYECKOH MTPOTrPEecCcHH.
-Pemenue 3anau Ha npuMeHeHHUE
(hopMyITBI CYMMBI OECKOHEYHO
yOBIBaIOIIECH reOMeTpUUECKOI

HPOTPECCHIL.

Hp0ﬂ3BOIlHafl u ee
NpuMeHEeHHE

-O3HaKOMJICHHE C TTOHSTHEM
MIPOU3BOTHOM.

-U3ydenne u GopMyIMpoBaHUE e
MEXaHUYECKOTO U T€OMETPUIECKOTO
CMbICIIA, U3Y4CHHE aJITOPUTMA
BBIYMCIICHHSI TPOM3BOIHOM Ha MPUMEPE
BBIYUCIICHHSI MTHOBCHHOM CKOPOCTH U
YIJI0BOTO KO3 hHUIMEHTA KacaTeIbHOM.
-CocraBiicHUC ypaBHCHHS KacaTeIbHOM B
0011eM BHJIE.

-3Hanue npasuia AupGepeHIUpOBaHMS,
TaOJINLIBI

MIPOM3BO/IHBIX DIIEMEHTAPHBIX (DYHKIUH,

OLICHKA pe3yJbTaToB
BBITIOJTHEHUS IPaKTUYECKOH
paboTHI,
- OLICHKA pe3yJbTaToB
BBITIOJTHEHUS TECTOBOTO
3a1aHHs,
- OLICHKA pe3ynbTaToB
BBIMIOJIHEHHS CaMOCTOSTEIBHON
paboThl,

- OLICHKA PEe3yJbTaTOB
BBITIOJTHEHHS KOHTPOJILHOM
MTUCbMEHHON paboTHl,

- OLICHKa Pe3yJIbTaTOB

puMeHeHne s U depeHITNPOBAHNS BEITIOTHEHUS
(hyHKIHH, [UTST COCTABICHUS YPaBHEHUS BHEAYIUTOPHOU
KacaTeIbHOM. CaMOCTOSATEIEHOM paboTsr;
-/3yueHne TeOpeMBI O CBSI3H CBOUCTB YCTHBIH OIIPOC;
(HhyHKIMA ¥ TPOU3BOIHON, (POPMYITHPOBKA

ux.

- C MIOMOIIBIO MTPOU3BOTHON UCCIIEIOBAHHE

GbyHKIMH, 3a1aHHON POPMYIIONL.

-YCcTaHOBJIEHUE CBSI3M CBOMCTB (DYHKIIMH

U MIPOU3BOIHOM MO UX rpaduKam.

-[IpumeHeHnne npoOn3BOIHOM IJIsI pelIeHUs

3a/1a4 Ha HaXO0)KJeHHE HAHOOJBIIETO,

HAaMMEHBIIIETO 3HAYCHHUS M Ha HaXO0XKICHHE

SKCTPEMyMa.

IlepBooOpa3Hasi u uHTerpaj | -O3HaKOMJICHHE C TOHATHEM WHTETpala M | OICHKA pe3yIBTaTOB
MepBOOOPA3HOM. BBITIOJTHEHUS MPaKTHUYECKOMN
-l3yueHne mpaBuiia BEIYUCICHAS paboTEI,
mepBooOpa3Hoiil u TeopeMbl HproToHa- - OILICHKA pe3yIbTaToOB
JleiibHma. BBINIOJTHEHUS TECTOBOIO
-Pemenue 3a7a4 Ha CBsI3b IEPBOOOpA3HOW | 3a/aHUs,

U ee C MPOU3BOJIHOM, HA BBIYUCIICHHE - OIICHKA pe3yIbTaToOB
MepBOOOPA3HOI /ISl JTaHHOU (DYHKIIUH. BBITOJIHCHUSI CaMOCTOSITEIBHOMN
-Penienue 3aga4 Ha NpUMEHEHUE paboTHI,

HWHTETpaja IS BEIYUCICHUS (PU3NICCKUX
BEJIMYMH U IUIOIIAEH.

- OLICHKA Pe3yJIbTaTOB
BBITIOJIHEHHS KOHTPOJIBHON
MMUCHMEHHON paboTHI,

- OLICHKa Pe3yJIbTaTOB

BBITTOJTHEHHS
BHEayJUTOPHOU
CaMOCTOSATENIHON paboTsl;
YCTHBIH OIIPOC;
YPABHEHUSA U HEPABEHCTBA
YpaBHeHHUS U CHCTeMbI -O3HaKOMJIEHHE C IPOCTEHITMMU OIIEHKa pE3yJIbTaTOB
YPaBHeHMii CBEJICHUSIMH O KOPHSAX anreOpandecKux BBITIOJTHEHHSA HNPaKTHIECKOH
HepageHcTBa U cHCTeMbl YpaBHEHHH, C IOHSITUSIMH UCCIECIOBAHUS paboTHl,
HEPABEeHCTB C IByMs YpaBHEHHMH U CUCTEM ypaBHEHHUI. - OILIEHKa pe3yIbTaToOB
nepeMeHHbIMHU - 3y4yeHue Teopuu paBHOCUIBHOCTU BBITOJIHEHUS TECTOBOTO
ypaBHEHUH U ee IPUMEHEHUE. 3aaHus,
IToBTOpEHUE 3anucH pereHus - OILIEHKa pe3yIbTaToOB

CTaH/IapTHBIX YPaBHEHUH, NPUEMBI

BBIIOJIHEHUST CaMOCTOSTEILHOM
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npeoOpa3oBaHusl ypaBHEHHUH s
CBEJICHUS K CTAHJAPTHOMY ypPaBHEHHIO.
-Pemenue panuonanbHbIX,
UPPALOHAJBHBIX, IOKa3aTeIbHBIX U
TPUTOHOMETPUUECKHUX YPAaBHEHUH 1
CHCTEM.

-HMcnonp30BaHme CBOHCTBA U TPaPHUKOB
(hyHKIHN 715 pelIeHsl ypaBHEHHH.
IToBTOpEHNE OCHOBHBIX IPHEMOB
PELICHUS CUCTEM.

-Pemenne ypaBHeHns1, pUMEHss Bce
TIpreMsbl (pa3IoKeHne Ha MHOXHTEIH,
BBEJ/ICHHE HOBBIX HEN3BECTHBIX,
MOJICTAHOBKA, TpayMueCcKHii METO).

- Pemienue cucrembl ypaBHEeHUH,
MPUMEHSS pa3NuYHbIe CIIOCOOBI.
O3HaKoOMJICHHE C OOIIMMHU BOTIPOCAMHU
pELICHUs] HEPABEHCTB U UCIIOJIb30BAHUS
CBOWCTB ¥ TpaduKOB (QYHKIHIA pH
pELICHNH HEPaBEHCTB.

-Pemenie HepaBeHCTBa U CHCTEMBI
HEpPaBEHCTB, IPUMEHSISI pa3IMIHbIC
CIIOCOOBI.

- [IpumeHeHne MaTeMaTHYECKUX METOJIOB
JUISL pELLICHNUS! COJIep KaTelIbHBIX 3a1a4 U3
pa3nnyHbIX o0JlacTeil HAyKN M PaKTHKH.
WHTepnipeTupoBaHue pe3yibTaToB,
YUUTHIBAsl peajibHble OrpPaHUYEHHSL.

paborTsl,

- OLICHKA PE3yJIbTaTOB
BBITIOJTHEHHS KOHTPOJILHOM
MICbMEHHOH paloTHl,

- OLIEHKa pe3yJIbTaTOB
BBITIOJTHEHHS

BHEayIUTOPHOMI
CaMOCTOSATEIIEHON paboTsr,
YCTHBIU OIIPOC;

CTATUCTHUKHU

3JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U

OcHOBHBbIE IOHATHS

KOMOMHATOPUKH

-M3ydenue mpaBuil KOMOMHATOPUKH U
PUMEHEHHE TIPH PEUICHUN
KOMOMHATOPHBIX

3amad.

-Pemenne koMOMHATOPHBIX 3a/1a4
MEeTOJI0M Tiepebopa ¥ 0 MPABHITY
YMHOKEHHSI.

-O3HaKOMJIEHHE C HOHSTUSIMU
KOMOMHATOPUKH: pa3sMeLIeHUsIMY,
COYETaHUSIMH U NIePECTaHOBKAaMH U
(dhopMynmamMu 171 MX BBIYHCIICHUS.
-O0bsicHeHHE | NpUMEHeHne (HopMyI
JUTSL BEIYUCIICHHS Pa3MEIICHUH,
MIEPECTAHOBOK M COYETAHUI MPH PEIICHUN
3amad.

-O3HakomiteHue ¢ bmHoMoM HeroToHa 1
TpeyromsHuKoM [Tackans.

- Pemenne nmpakTideckux 3amad c
HCIIOJIb30BaHUEM MMOHATUI U PABUIT
KOMOHMHATOPHUKH.

OILIEHKa pe3yIbTaToOB
BBITTOJTHEHHSA HNPaKTHIECKOH
paboTHI,

- OILIEHKA pE3yJIbTaTOB
BBITIOJTHEHHUSI CaMOCTOSITEJIbHOM
paboTHI,

- OLIEHKa Pe3yJIbTaTOB
BBITIOJTHEHHS

BHEayIUTOPHOI
CaMOCTOSATENIbHON paboThl;

YCTHBIH OIIPOC;

DJ1eMeHThI TeoOpuun

BepPOsATHOCTE

-H3yueHne Ki1accuyecKoro OIpeaeaeHHs
BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTH,
TEOpEMY O CYMME BEpPOSTHOCTEM.
-PaccmoTpeHne npuMepoB BIUUCICHUS
BeposiTHOCTe!. Perenne 3anau Ha
BBIYHCIICHUE BEPOSTHOCTEH COOBITHH.

OLICHKa pe3yIbTaToOB
BBITIOJTHCHUSI MPaKTUIECKON
paborThl,

- OLICHKa pe3yIbTaToOB
BBITIOJIHEHUSI CAMOCTOSITEIBHOMN
paboTHI,

- OIICHKA PEe3yJIbTaTOB
BBITIOTHEHUS

BHEAYIUTOPHOU
CaMOCTOSTEIbHON paboTHI;

YCTHBIH O1IpOC;
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IIpeacraBiaenne JaHHBIX

(TabauUbL, IMATPAMMBI,

rpaduxmn)

-O3HaKOMJICHHE C MPEACTABICHHEM
YHCIIOBBIX IAHHBIX H UX
XapaKTePUCTUKAMH.

-Peienue npakTHYecKux 3a1a4 Ha
00paboTKy YHMCIOBBIX JaHHBIX,

BBIYUCJIICHUC UX XAPAKTCPUCTHUK.

OLICHKa pe3yIbTaToOB
BBITIOJTHCHUSI MPaKTUYECKOMN
paborThl,

- OLICHKa pe3yIbTaToOB
BBITIOJIHEHUSI CAMOCTOSITEIBHOMN
paborThl,

- OIICHKA PEe3yJIbTaTOB
BEITIOTHEHUS

BHEAYIUTOPHOU
CaMOCTOSTEIbHON paboTHI;
YCTHBIH ONIpOC;

T'EOMETPHUA

prlele H IIJIOCKOCTHU B

NPOCTPaHCTBE

-OopMynupoBaHUe U NPUBEICHUE
JIOKa3aTENbCTBA MPU3HAKOB B3aHMHOTO
PAacIoNI0XEHHS TIPSIMBIX U INIOCKOCTEH.
Pacmo3zHaBaHMe Ha YepTekKax M MOJEIISIX
Pa3IUYHBIX CIy4aeB B3aNMHOTO
PAcIONOXXEHHUS PSIMBIX U TNIOCKOCTEH,
apryMEHTHPOBAHNE CBOUX CYXKICHUI.
-OopMynupoBaHue ONpeaeIeHH s,
MPU3HAKOB U CBOMCTB MapayljeabHbIX U
HNEepHEHIUKYJISPHBIX INIOCKOCTEH,
JIByTPaHHBIX U JINHEWHBIX YIJIOB.
-ITocTpoeHue yriaoB Mexay NpsSMbIMU,
MIPSAMOH M IJIOCKOCTHIO, MEXKIY
TUTOCKOCTSIMH IO OIIHCAHHIO U
pacno3HaBaTh UX Ha MOJEIIX.
-IIpuMeHeHne NpPU3HAKOB W CBOMCTB
PAcCIONOXKEHHUS TPSIMBIX U TIOCKOCTEH
TIpY pemeHny 3anad. M3o0pakenne Ha
pHUCYHKaX U KOHCTPYMPOBaHUE Ha
MOJCJIAX NEPIICHANKYIAPOB U HAKJIOHHBIX
K

IUIOCKOCTH, NPAMBIC, TapaICJIbHBIC
IUIOCKOCTH, YIJIbl MEXAY IPSIMON U
IUIOCKOCTBIO B 00OCHOBBIBATh
TIOCTPOEHHE.

-Pemenue 3a1a4 Ha BeIYMCIICHIE
TeOMETPUYECKHUX BeInIuH. Onrcanne
paccTosHHE OT TOYKH J0 INIOCKOCTH, OT
TIPSMOH 10 TUIOCKOCTH, MEXLY
TIJIOCKOCTAMHU, MEXKIY CKPECIIUBAIOIITUMU
OpAMBIMH, MCXKTY IMTPOU3BOJIBHBIMU
¢urypamu B IpoCTpaHCTBE.
-OopMyTHpOBaHNE W JOKA3aTEIHCTBO
OCHOBHBIX TEOPEM O PACCTOSHHUSIX
(TeopeMBI CyIecTBOBaHMS, CBOICTBA).
-M300paxenue Ha yepTexxax U MOJIEISX
paccTosiHus 1 000CHOBaHHE CBOMX
cyxaeHuil. OnpeneneHue 1 BEIUUCIECHHE
paccTosiHuA B IpocTpaHcTse. [IpuMenenue
($opMyJI 1 TEOpEM TUIAHUMETPHU JUTS
pelieHus 3a1au.

-O3HaKOMJIEHUE C TOHATUEM
HapaiielbHOro IPOEKTUPOBAHUS U €T0
cBoiicTBamMu. DPOPMyIUPOBAHUE TEOPEMEI
0 IJIOIIAA OPTOTOHAIIBHOW MPOEKIUU
MHOT'OYTOJIbHUKA.

-[Ipumenenue Teopuu aist 000CHOBAHMS
TIOCTPOCHUI Y BBIYUCIICHUMN.
ApryMeHTHpPOBaHHE CBOMX CYKICHHH O

OLICHKA pe3ynbTaToB
BBITIOJTHEHUS IPaKTUYECKOH
paboTHI,
- OLICHKA pe3yJIbTaToB
BBITIOJTHEHUS TECTOBOTO
3a1aHHs,
- OLICHKA pe3yJbTaToB
BBIMIOJIHEHHS CaMOCTOSTEIBHON
paborThl,

- OLIEHKA PE3yJIbTaTOB
BBITOJIHEHHS] KOHTPOJIBHOMN
MUCbMEHHON paboTHl,

- OLIEHKa Pe3yJbTaTOB
BBITIOJTHEHHS

BHEayAUTOPHOMI
CaMOCTOSTEIILHOM paboThI;
YCTHBIU OIIPOC;
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B3aUMHOM PaCHOJI0KEHUU
NPOCTPAHCTBEHHBIX (QUTYP.

MHororpaHHUKH

-Onucanue U XapakTepUCTHKA Pa3TUUHbIX
BHUJIOB MHOTOI'PaHHUKOB, TIEpPEYUCIICHUE
HX DJIEMEHTOB M CBOMCTB.

-N300paxxeHre MHOTOTPAaHHUKOB U
BBITIOJIHEHHE TIOCTPOCHUS Ha
M300paXCHMSIX U Ha MOJCIIX
MHOTOTPaHHUKOB.

-Brruncnenne TMHEHHBIX JIEMEHTOB 1
YIJIOB B MPOCTPAHCTBEHHBIX
KOH(HTYpaIrusaxX, apryMEHTHPOBaHHE
CBOHX CY>KIEHUMH.

- N300pakenue cedeHus, pa3BepTKU
MHOTOTPaHHHUKOB, BHIYMCICHUE IUTOIIAIN

OLICHKA pe3ynbTaToB
BBITIOJTHCHUS PaKTUYECKOM
paboTHI,
- OLICHKA pe3yJbTaToB
BBITIOJTHEHUS TECTOBOTO
3a1aHHs,
- OLICHKA pe3yJIbTaToB
BBINIOJIHEHHSL CaMOCTOSTEIBHON
paboThl,

- OLICHKA PEe3yJbTaTOB
BBITIOJTHEHHS KOHTPOJILHOM
MTUCbMEHHON paboTHl,

- OLICHKAa Pe3yJIbTaTOB

MOBEPXHOCTEH. BBINIOJTHEHUS
-ITocTpoeHue mpocTedmmx ceueHnit Kyba, | BHeAyTUTOPHOU
npu3MBI, nupamMunasl. [Ipumenenne CaMOCTOATENbHON paboThI;
(hakTOB M CBEJCHUI N3 INIAHUMETPHH. YCTHBIH OIIPOC;
-O3HaKOMJIEHHE C BUAAMH CUMMETPHH B
MIPOCTPAHCTBE, (HOPMYIUPOBAHUE
OTIpEeIeNICHHUS U CBOMCTBA.
XapakTepucTUKa CHMMETPUH Tel
BpallCHus 1 MHOTOI'PaAaHHUKOB.
-lIpuMeHeHue CBOMCTBAa CUMMETPUH IIPU
pelIeHnH 3a/1ay.
-Mcnone3oBanue npuoOpETEHHbBIX 3HAHUIA
JUIS UCCIIE0BAHMA U MOAETHUPOBAHUS
HECJIOJKHBIX 33]1a4.
-N300paxeHne OCHOBHBIX
MHOTOI'PaHHHMKOB U BBITIONTHEHUE PUCYHKA
10 yCJIOBHSIM 3a/1a4.
TeJia ¥ NOBEPXHOCTH -O3HaKOMJIEHHE C BUIAMHM TEI BPALICHUS, | OLEHKA pe3yIbTaTOB
BpalllcHUA (hopMyIMpOBaHKE MX ONPENCIICHAS U BBITOJIHEHUS MPaKTUYECKON
CBOMCTBA. paborThl,
-OopMyTUpoBaHUE TEOPEMBI O CEUEHHU - OILIEHKa pe3yIbTaToOB
1apa II0CKOCTBIO U O MIOCKOCTH, BBITOJIHEHUSI TECTOBOTO
KacaTelIbHOM K cdepe. 3aaHus,
-XapakTepucTHKa ¥ N300pakeHHe Tel - OIIEHKa pe3yIbTaToOB
BpAICHUS, UX PAa3BEPTKH, CEUCHHUS. BBINOJIHEHUSI CaMOCTOSITEIbHOMN
-Pemenne 3a1a4 Ha IOCTpOCHNE CeUeHHH, | paboTHI,

HA BBIYHCJICHUE [IJIMH, PACCTOSHHMN, YTIIOB,
mnomanen. IlpoBenenne nokasareabHbIX
paccyXIeHUH IPH peIIeHIH 3a1ad.
-IIpuMeHeHne CBOMCTB CUMMETPUH IIPH

- OLICHKA Pe3yJIbTaTOB
BBITIOJTHEHHS KOHTPOJIbHON
MMUCHMEHHOU paboTHI,

- OLICHKa Pe3yJIbTaTOB

PEeUICHUU 3aJa4 Ha TCJia BpalllCHUs, Ha BBIIIOJIHCHUA

KOMOHHAIIMIO TeJl. BHEAyIMTOPHOM

-M300paxkeHre OCHOBHBIX KPYIJIBIX TEI M | CAMOCTOSITENILHOM paboThl;
BBITIOJTHEHHE PUCYHKA II0 YCJIOBUIO YCTHBIH OIpoC;

3aJa4H.

H3mepenns B reomerpun | -O3HaKOMJICHUE C MMOHATHAMHU IUIOIIAAN U | OLICHKA pe3yJIbTaToB
o0bemMa, aKkCHOMaMH U CBOWCTBAMHU. BBITIOJTHEHHS PaKTUYECKOM
-Pemenue 3aay Ha BEIYHCIICHUE paboTHl,

IUIOIIA/CH INIOCKUX QHUTYD, TPUMEHSIS - OLICHKA pe3yJIbTaToB
COOTBETCTBYIOIIE (GOPMYJIBI M GaKThl U3 | BBHINOIHEHUS TECTOBOTO
IUITAaHUMETPHH. 3a1aHM,
-M3yuenne TeopeMbl O BHIYUCICHHI - OLICHKA pe3yJIbTaToB
00BEMOB IIPOCTPAHCTBEHHBIX TEI, BBINIOJIHEHHS CaMOCTOSATEIBHON
peluieHue 3a1a4 Ha npuMmeHeHue Gopmyn | paboTsl,

BBIYHCIIEHUSA 00BEMOB.

-Uzydenne GopMys it BEIYUCICHHS
MJI01IaIel MOBEPXHOCTEH

- OLICHKA PEe3yJbTaTOB
BBITIOJTHEHHS KOHTPOJILHOM
MUCbMEHHON paloTHl,
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MHOTOI'PaAaHHUKOB U TCJI BpALlICHUS.

- OLICHKa pE3YyJIbTAaTOB

O3HAKOMJIEHHE ¢ METOJIOM BBIUUCIICHUS BBINIOJIHEHHSA

IUIOLIAU HOBEPXHOCTH CHEPHI. BHEAy JUTOPHON

-Pemenmne 3a1a4 Ha BEIYHCIICHHE CaMOCT“O’ITem’HOﬁ paGoTsL;
IUIOMIAEN TOBEPXHOCTH YCTHBIM OIIPOC,
HPOCTPAHCTBEHHBIX TEIL.

KoopauHaTel 4 BeKTOpbl | -O3HAaKOMJICHHE C TIOHATHEM BEKTOPA. OLIEHKa pe3yNbTaTOB
-U3yueHne neKapTOBON CHCTEMBI BBINIOJIHEHHS HPAaKTHYECKON
KOOP/MHAT B IPOCTPAHCTBE, IOCTPOEHUE | PabOTHI,

0 331aHHBIM - OLICHKA PE3yJILTaTOB
KOOPJMHATAM TOYKH M ILIOCKOCTH, BBINIOJIHEHHS TECTOBOTO
HaXO0XIEHHE KOOPAUHATHI TOUEK. 3a7aHus,
-Haxosxnenue ypaBHEeHHs OKPY>KHOCTH, - OLIEHKA PE3YJILTATOB
chepbl, WIOCKOCTH. BrducieHne BBIIIOJIHEHHS CaMOCTOSATEbHOI
PACCTOSIHHS MEXKITY TOUKAMH. paboTE,

-N3ydeHune cBOMCTB BEKTOPHBIX

BEJIMYMH, IPaBUIIA PA3II0KEHHS BEKTOPOB
B TPEXMEPHOM INIPOCTPAHCTBE, IpaBHIIa
HAXO0KJEHHUA KOOPAMUHAT BEKTOpa B
MIPOCTPAHCTBE, MPaBUIIa JEUCTBUM C
BEKTOPAMH, 33JaHHBIMU KOOPJUHATAMHU.
-IIpuMeHeHue Teopuy IpU PELICHUHN 33134
Ha JICUCTBHUSA ¢ BeKTopaMu. M3yueHune
CKaJIIPHOTO IIPOU3BE/ICHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUS NMPSIMOU U
MIOCKOCTH.

[IpyMeHeHMe TeopUU NP PEIICHUH 3a1a4
HAa JIEIICTBHSA C BEKTOPAaMH, Ha
KOOpAMHATHBII METOJ, Ha IPHUMEHEHHE
BEKTOPOB ISl BBIYMCIIEHHS BETUIHH
YIJIOB U PACCTOSTHUM.

-O3HaKOMIIEHUE C J0Ka3aTeIbCTBAMU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PaCIONOXKEHUH MPSIMBIX U IIIIOCKOCTEH ¢
UCI0JIb30BAHUEM BEKTOPOB.

- OLICHKa Pe3yJIbTaTOB
BBINOJIHEHHS] KOHTPOJIBHON
MMUCBMEHHOU paboTHI,
- OLICHKa Pe3yJIbTaTOB
BBITNTOJIHCHU
BHEAyIUTOPHOI
CaMOCTOSTENBHON
YCTHBIH OIIPOC;

paboTsr;
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