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1. TACOOPT TNPUMEPHOII  TIPOTPAMMBI  YYEBHOM
JTUCLHUTIJIMHBI

1.1. O06J1acTh NpUMEHEHHS NPOTrPAMMBbI

Pabouas mporpamma y4eOHOW AWCIMILINHBI SBJISCTCS YacThIO MPOTPAMMBI
IIOJITOTOBKM CHEIIMAIUCTOB CPEIHEr0 3BEHa B COOTBETCTBUU ¢ DeepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbLHBIM CTAaHAAPTOM CPEIHETO 00IIero o0pa3oBaHus
JUTSL CTICITUATBHOCTEH TEXHUYIECKOTO TPOGUIIS.

1.2. MecTo AMCUMILIMHBI B CTPYKType OCHOBHOIl NpodecCHOHAJIbHOM
oOpa3oBaTeibHOM mporpammbl. YueOnas nucnuiuimHa OVYIIL.04 Maremaruka
BXOJUT B 00111€00pa30BaTEIbHBIN ITUKIL.

1.3. Hean u 3agayM AUCHUIUIMHBI — Tpe0OBaHMSA K Ppe3ybTaraM
OCBOCHUSI TUCHUILIHHBI:

Pe3yabTaThl 0CBOCHHS Y4e0OHOTO MpeAMeTa.

Kypc Haienen Ha obecnieueHre peanuzaiuu Tpex TPyIi 00pa3oBaTeIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIX, BKIIIOUYAIOIIUX TOTOBHOCTh U CIOCOOHOCTH OOYyYaromuxcsi K
CaMOpPa3BUTUI0O M JIMYHOCTHOMY CaMOOMpPEAeNeHn0, C(HOPMHUPOBAHHOCTh HUX
MOTHBAIMA K OOYyYEHHUIO U IIEJICHANPABICHHON MMO3HABATEIHHON JESATEIHHOCTH,
CUCTEMbl 3HAYMMBIX COLMAIBHBIX M MEXJIMYHOCTHBIX OTHOIIEHUH, LEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, CIIOCOOHOCTh CTaBUTh II€W M CTPOUThH IKU3HECHHBIE
TIJIAHBI;

MeTanpeaMeTHbIX, BKJTFOYAIOIIINX OCBOEHHBIE oOyJarouumucs
MEXKIPEIMETHBIC TOHSITUSI U YHUBEPCAIbHBIC YUeOHbIE NEUCTBUS (PETyIsiTUBHBIC,
MO3HABATENbHbIC, KOMMYHUKATHUBHBIE),CAMOCTOSITEILHOCTh B TUIAHUPOBAaHUU U
OCYUIECTBJICHUM  Y4EOHOW  JAEATENbHOCTH W OpraHu3aluMd  y4yeOHOro
COTpYJHHUYECTBA C TeJlaroraMu W CBEPCTHUKAMH, CIIOCOOHOCTh K MOCTPOSHUIO
WHUBUyaIbHOW 00pa30BaTeIbHON TPACKTOPHUHM, BIIAJICHUE HABBIKAMH Y4EOHO-
HCCJIE0BATEILCKOM, IPOCKTHOM U COLMAIIBHOM JIESTEIIbHOCTH;

NpeIMeTHbIX, BKIIIOYAIOIINX OCBOECHHBIE O0YJArONTUMUCS BXOJE M3YUYCHUS
y4eOHOTO MpeaMeTa YMEHUs, crienupuiecKue sl TaHHOW TPEeIMETHON 00J1acTH,
BU/IBI ICITEIILHOCTH TI0 MOJTYYEHUIO0 HOBOTO 3HAHUS B paMKax yuyeOHOTo MpeaMeTa,
€ro mpeoOpa3oBaHMWIO ¥ TMPUMEHEHHIO B YYEOHBIX, YYEOHO-TIPOCKTHBIX U
COIMAJIbHO-TIPOSKTHBIX CUTYaIusAX, (DOPMUPOBAHHE HAYYHOTO THUIA MBIIUICHUS,
BJIQJICHUE HAyYHOW TEPMUHOJOTHEH, KJIIOUEBBIMU TOHSATHUAMH, METOJAaMU U
pueMamH.



ConepxaHue Kypca HamlpaBlIEHO Ha JIOCTH)KEHHE pPE3yJIbTaTOB OCBOEHUS
Kypca MaTeMaTUKH B YacTH aireOpbl M Hayal MaTeMaTHYeCKOro aHalu3a,
re€OMETPUH.

MeTanpeaMeTHble U JIMYHOCTHBIE Pe3yJbTAaThI.

OoOyuaromuecst 10/KHBI 3HATH/TIOHUMATD !

— CYILIECTBO TOHATHUS MAaTEMaTHYECKOro JOKa3aTelbCTBA, MPUBOIUTH
MPUMEPHI 10Ka3aTEIIbCTB,;

— CYIIECTBO MOHATHUS aJITOPUTMA; IPUBOIUTH IPUMEPHI AITOPUTMOB;

— KaK  HUCIOJB3YIOTCS  MaremaTudeckue ¢GOpMyJibl, YpaBHEHUS U
HEpPAaBEHCTBA;, IMPUMEPbl HUX MPUMEHEHHUS [JIs1 PEIICHUS MaTeMaTHYeCKUX U
MPAKTUYECKUX 3a]aY;

— KaKk MaTeMaTU4YeCKH OmpeaeieHHble (YHKIMA MOTYT OINKCHIBATh
peanbHbIe 3aBUCUMOCTH; MPUBOJAUTH IPUMEPHI TAKOTO OITUCAHMUS;

— KaK TOTpeOHOCTH TIPAKTUKH TPHBEIM MaTEMaTHUYECKYyI0 HayKy K
HEO0OXOIMMOCTH PACHTUPEHUS MTOHITHS YUCIIa;

— BEPOSITHOCTHBIM XapaKTe€p MHOTHUX 3aKOHOMEPHOCTEH OKpPY’KAIOIIEero
MHpA; TPUMEPHI CTATUCTUUECKUX 3aKOHOMEPHOCTEM U BBIBOJIOB;

— CMBICJI HWJCAIM3AIMK, TO3BOJISIONIEM pemarh 3aJayd  PeajbHOU
JNEUCTBUTEILHOCTA  MAaTEMaTHUYECKMMHU  METOJaMU,  MpPUMEPHl  OMIHUOOK,
BO3HUKAIOIIUX MIPHU UACATU3ALINH.

IIpenmeTHbIe pe3yJibTATHI.

O0meyuyeOHbIle YMEHHUS, HABBIKM U CIIOCOOBI 1eATEJILHOCTH.

B xome mpenonaBaHus IUCHUILIMHBI, OOy4YaroIIHecs JODKHBI OBJAJICTh
yMeHusiMH  0OmeydeOHOTO  XapakTepa,  pa3HOOOpa3HbIMH  CIOCOOaMU
NeSATeTbHOCTH, IPUOOPECTH OTIBIT:

— TUTAHUPOBAHUS W OCYIIECTBICHUS aJITOPUTMHYECKOW JEATEIHbHOCTH,
BBITIOJTHCHUS 3aJaHHBIX M KOHCTPYHUPOBAHKS HOBBIX aJITOPUTMOB;

— pelieHus: pa3HOOOpa3HbIX KJIACCOB 3a7a4 U3 Pa3IMYHBIX Pa3/IesioB Kypca,
B TOM YHCJIIE 33]1a4, TPEOYIOIIHX MTOUCKA ITyTH B CIIOCOOO0B PEIICHUS;

— HCCIICIOBATEIbCKON  NIESITENIbHOCTH, Pa3BUTHS  HJCH, TPOBEICHUS
HKCIIEPUMEHTOB, 0000IIIEHUS, TOCTAHOBKU 1 (HOPMYTUPOBAHUS HOBBIX 33]1a4;

— SICHOTO, TOYHOT'O, TPAMOTHOTO H3JI0KEHHS CBOWUX MBICICH B YCTHOU H
MMMCBMEHHOW pEYH, UCTIOJIB30BAHUS PA3JIMYHBIX SI36IKOB MaTEMaTHKH (CIIOBECHOTO,
CUMBOJIMYECKOTO, TpaduyecKkoro), CBOOOJHOIrO Mepexoda C OJHOrO s3blka Ha
JIPYTOH JIJIS WILTIOCTPAIlAN, MHTEPIIPETAIliN, apTyMEHTAIIUU U J0Ka3aTeIbCTBA;

— TPOBEIEHUS JO0KA3aTEIbHBIX PACCYKICHHUM, apTyMEHTAIINH, BBIIBIKCHHUS
TUIIOTE3 U UX 00OCHOBAHMS,

— MOHWCKa, CHUCTeMaTH3alluM, aHalu3a M Kilaccupukauuu HHEGOPMALINH,
UCIIOJIb30BAaHUSL  Pa3HOOOpa3HbIX MHGOPMAIIMOHHBIX HCTOYHUKOB, BKJIHOYAs
y4eOHYI0O U CIPaBOYHYIO JIUTEPATypy, COBPEMEHHbIE HWH(OpPMAIMOHHbIE
TEXHOJIOTHH.



TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4arOIMXCH.
AJireOpa u HaYaJIa MATEMATHYECKOT0 AaHAJIN3A.

OoOyuaromuecst 10/KHbI YMETh:

— COCTaBJISITh OyKBEHHBIC BBIPAKEHUS W (HOPMYNBI MO YCIOBUSAM 3a/ad;
OCYILIECTBISTh B BBIPAKEHUSIX U (POpPMYyJIax YMCIOBBIC MOACTAHOBKH U BBITIOIHATH
COOTBETCTBYIOIIME BBIYMCIICHUS, OCYIIECTBIATH MOJCTAHOBKY OJTHOTO BBIPAXKCHHUS
B JPYTO€; BBIpAXXaTh U3 (HopMys OgHYy IEPEMEHHYIO Yepe3 OCTATIbHBIE;

— BBINOJHATH OCHOBHBIE JIEUCTBUSI CO CTEMEHSIMU C LETBIMU MTOKa3aTeNIIMH,
C MHOTOWIEHaMH M C alreOpanyecKuMH ApOOSIMHU; BBINOJIHATH Pa3JIOKEHHE
MHOTOYJICHOB HA MHOXHUTENM; BBINOJHITh TOXKJIECTBEHHbIE MPeoOpa3oBaHUs
palMOHATBHBIX BBIPAKECHU;

— MPUMEHSATh CBOWCTBA apu(METHYECKUX KBAJAPATHBIX KOpPHEH s
BBIYMCIICHHS 3HAYEHUH W MpPeoOpa3oBaHUN YHCIOBBIX BBIPAKEHUM, COJEPIKAIIUX
KBaJIpaTHBIE KOPHHU;

— pemiaTh JUHEHbIE, KBAaJIpaTHbIE YPAaBHEHUS U pallMOHAIbHbIEC YPAaBHEHUS,
CBOJAILIMECS K HHMM, CHUCTEMBl JBYX JIMHEHHBIX YPaBHEHUM W HECIIOKHBIE
HEJIMHEWHBIE CUCTEMBI;

— peliaTh JUHEHHbIE U KBaJpaTHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX
CUCTEMbI;  pellaTh  TEKCTOBbIE  3aJaud  aireOpaudyeckuM  METOJO0M,
WHTEPIIPETUPOBATh MOIYYCHHBINA pPe3yabTaT, MPOBOIUTE OTOOp PEIICHUN, UCXOMS
u3 (popMyIMPOBKH 3a/1a4u;

— n300paxaTh YKClia TOYUKaMU Ha KOOPAMHATHOU MPSMOM;

— ONpeneNsITh KOOPAUHATHI TOUKHU MJIOCKOCTH, CTPOUTH TOUKH C 3aJJaHHBIMU
KOOpAMHATAMU; N300paxkaTh MHOXKECTBO PELLICHUH JINHEHHOTO HEPABEHCTBA;

— pacmno3HaBaTh apu(METHIECKHE U TEOMETPHUUECKHE MPOTPECCUH; PelIaTh
3aa4i ¢ TpUMEHEeHUueM (HOpMyIbl OOIIEro WieHa U CyMMbI HECKOJIBKHX IMEPBBIX
YJICHOB,;

— HAXOAWTh 3HAUeHUA (YHKIMU, 3aTaHHOW QOpMyIION, TaOIUIIEH,
rpaUKOM MO €€ apryMeHTy; HaxOAuTh 3HAYEHUE apryMeHTa IO 3HAYCHHIO
byHKIIUA, 3aTaHHON TpaUKOM WU TaOJIHIIEH;

— OMpeAeNsITh CBOMCTBA (QYHKIMH MO €€ rpaduKy; MPUMEHSITh TpaduuecKue
IpeCTaBICHUS MIPH PEIICHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;

— ONUCHIBATH CBOMCTBA M3yYEHHBIX (PYHKIIHHA, CTPOUTH UX TpaduKH;

— HaxOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX (QYHKIIHIA;

HCMOJIb30BATh NMPHOOPETEHHbIe 3HAHUSI M YMEHHSI B NPAKTHYECKOil
NAeSITeJIbHOCTH W MOBCEAHEBHOM KU3HU JIJIS:

— BBINIOJIHEHUSI pacyeToB 1o (opMmyrnaMm, s cocTaBieHust Gopmyil,
BBIPAXKAIOIINX 3aBUCUMOCTH MEXY pealbHBIMH BEJIMYWHAMM; ISl HAXOXKIACHUS
HYKHOU (hOpMYJIbI B CIIPABOYHBIX MaTepuaiax;

— MOJICJIMPOBAHUS MTPAKTUYECKUX CUTYAllUHA U UCCIEAOBAHMS MOCTPOCHHBIX
MoJieJiel ¢ UCII0JIb30BaHUEM ammnapara anreOpsi;



— OMHMCAHUS  3aBUCUMOCTEM  MeXay  (U3HMYECKUMH  BEIMYMHAMU
COOTBETCTBYIOIIMMHU (popMyIaMu, MPHU UCCICIOBAHUU HECIOKHBIX MPAKTHYCCKUX
CUTYAIlUM;

— UHTEpHpETalnn rpa@uKoB  peaTbHBIX  3aBHCHUMOCTCH  MEXIY
BEJIMYMHAMM.

I'eomerpus

OO0yuarmuecs 10J5KHbI YMeEThb:

— pacrmo3HaBaThb Ha YEPTEXKaX U MOJEISIX NIPOCTPAHCTBEHHBIE (HOPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C X ONMUCAHUSAMU, U300PAKEHUAMU;

— OINHKCBHIBATh B3aUMHOE pPACIHOJIOKEHUE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, ApPTyMEHTUPOBATH CBOU CYXKIACHHS 00 3TOM PacloJIOKEHUH;

— QHAJIM3UPOBATH B MPOCTEHIIMX CIy4asX B3aUMHOE pPACIOJIOKEHUE
O0OBEKTOB B POCTPAHCTBE;

— HU300pakaTh OCHOBHbIE MHOTOTPAHHHUKHM W KpPYTJbE TE€Ja; BBINOJIHATH
YEepTEXKU 110 YCIOBUAM 3a/1a4;

— CTPOUTH NPOCTEHIINE ceUeHUs KyOa, TPU3MBbI, MUPAMU/IbI;

— pelaTh IJIaHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUUECKHUE 3aqauu
Ha HaXO0XJIEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIOB, IJIOIA1eld, 00bEMOB);

— HCIOJIB30BaTh npu peneHnn CTEPEOMETPUUECKUX 3a1a4y
IUTAHUMETPHUUYECKHUE (DaKThl U METO/bI;

— NPOBOAMTH JI0KA3ATENbHBIE PACCYKIEHHUS B X0/I€ PELICHHUS 3a/1a4;

HCNO0JIb30BaTh NPUOOpPEeTEeHHbIEe 3HAHWUS M YMEHHSl B NPAKTHYeCKOM
NAesITeJIbHOCTH U MOBCEIHEBHOM JKM3HU:

— ans uccienoBaHus  (MOAENMPOBAHUSI) HECIOXKHBIX  MPAKTUYECKUX
CUTYallMil HA OCHOBE U3YYEHHBIX (POPMYJI U CBOWMCTB PUTYD;

— BBIYHUCIICHUS OOBEMOB U IUIOLIA/IEd MOBEPXHOCTEH MNPOCTPAHCTBEHHBIX
Tel MpU pEHIeHUH TMPaKTUYECKUX 3a/]ad, HUCIHOJB3Yys MpH HEOoOXOJUMOCTH
CIPABOYHUKH U BBIYUCIIUTENIBHBIE YCTPOICTBA.



1.4. PexomeHnayeMoe KOJIM4YECTBO YACOB HA OCBOEHHE NIPOrPaMMbl
AUCHUIIHHBI:

— MaKCUMaJIbHOM yueOHOW Harpy3ku oOyuaromierocsi 356 4yacoB, B TOM
qucle:

— 00s13aTeNTbHOM ayTUTOPHOU yueOHOM Harpy3ku oOyuatomerocs: 234 dyaca;

— caMOCTOSTEILHOM paboThl oOyyJaromerocss 122 gaca.



2. CTPYKTYPA U IPUMEPHOE COJAEPXAHUE YUEBHOM

JUCHUILIAHBI

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOI padoThl

Bua yueOHoi1 padoThl

Oo0BeM 4acoB

MaxkcumasnbHasi yueOHasi HArpy3Ka (Bcero) 356
Oo0s3aTesbHAsA ayAUTOPHAs y4eOHAasi HATPY3Ka (BcCero) 234
B TOM YHCIIE:

MIPAKTUYECKHE 3aHATHUS 42
CamocrosiTeJibHAas padoTa o0yuawierocs (Bcero) 122
B TOM YHCJIE:

pedepat 23
JIOMaIlHsIs paboTa 53
pacyeTHo-Tpaduueckas padbora, 10
COCTaBJICHHE OMOPHBIX KOHCTIEKTOB 36

[IpomexyTrouHas aTTectanus B hopme
Wrorosas arrecranus B popme JIK3aMeHa




2.2. TemaTH4ecKHii IJIAH U COAEPKAHME Y4eOHOM M CUUIIHHBI

HaunmeHoBaHue Copaepxxanue y4eOHOro MaTepuasia, NpaKkTH4ecKkue padorsl, Mecro O0vem | YpoBeHnb
pa3/iesioB M TeM CaMOCTOsITe/IbHasi padoTa 00y4yaroImuxcs OpraHu3anuu YacoB | OCBOCHHUS
o0yueHus1 /WA
Ha3BaHHe
Jaboparopum,
Ka0MHeT
Pa3nen 1. Adredpa 108
Coaepxxanue 8
1. | Llensie u paunoHalIbHbIE YUCIIA. Kabuner 1
2. | JleiicTBUTEIbHBIC YKCIIA. MaTeMaTUKH 1
3. | [IpubmmkeHHOE 3HAYCHNE BEIMYMHBI M TOTPEUTHOCTH IPUOIMKESHUH. 1
4. | IIpnOnrmkeHHbIE BBIYACICHUS 1 1
Tema 1.1.
PasBuTHE IOHSTHS 5. | KoMILIekcHBIC Ynca. 1
0 YHcIe 6. | JleficTBUS HaJ KOMITJICKCHBIMU YHCIIAMHU 1
7. | Pemenue KBaJ{paTHBIX YpaBHEHUI c JIEHCTBUTEIILHBIMU 2
KodppuurenTaMu. Moaylib KOMIIEKCHOT'O YHCIIA.
CamocrosiTesibHas padoTa 00y4alOIINXCH 4
1. | BrinosniHeHre JOMATHUX 3aJaHUi 110 U3y4yaeMoil TeMe. 2
2. | Pabora ¢ UuTepHer-pecypcamu, pabota ¢ JONOJHHUTEIHHOU 2
JIUTEPATYPOM.
Coaepixanue 20
1. | ITonsarue gpynkimu. O61acTh onpeeneHus 1 0071acTh 3HaUECHUH. 1
Tema 1.2. 2. | I'padux ¢yskmmn.  Tloctpoenne TpaduKoB QYHKIUH, 3alaHHBIX KaGuner 1
®yHKuHH 1 Pa3NUYHBIMH CIIOCOOAMU. MaTeMaTHKU
rpaduku 3. | [IpomexxyTku Bo3pacTaHusi W yObIBaHWs, HanOOJbIIee W HAMMEHBIIEEe 1
3Ha4yeHus1 GyHKLHUH.
4. | CoiictBa (yHKIIMH: MOHOTOHHOCTh, YETHOCTb M HEUYETHOCTD, 1
NIEPUOJNYHOCTb.
5. | Cnoxnas QyHkius. B3aumuo obpatHble QyHKIMH. 2

10



6. | OGsacTp onpeneneHus U 00JacTb 3HAYCHUN 00paTHON (PYHKIUH. 1
7. | I'paduku B3auMHO OOpaTHBIX ()YHKIIHHA. 1
8. | Haxoxnenue ¢pyHKmMu, 0OpaTHOM TaHHOM. 1
9. | Jluneiinas u xkBagparuuHas GyHKIUH, GYHKIHS Y =K/X , U X CBOIi- 1
CTBa U TpauKu.
10.| I'padux aApoOHO-TUHEHHOHN (YHKIIUH. 1
11.| Crerenmas GyHKIHS C HATYPAIBHBIM ITOKa3aTeneM, GyHKIHI y =V X , 1
UX CBOMCTBa U rpauKu.
12.| MeTo HHTEPBAJIOB. 2
13.| I'paduueckoe penieHne ypaBHEHUH. 2
14.| I'paduueckoe penieHne CUCTEM YpaBHEHUIA. 2
15.| ®ynxum, ux cBOWCTBA U rpaduKu 2
CamocrosiTesibHasi padora o0y4arommxcst 9
1. | BeimonHeHue qoMalIHUX 3aJlaHUM 110 H3ydyaeMoi TeMe. 5
2. | Pabota ¢ Uutepuer-pecypcamu, paboTra C  JONOJHUTEIHHOU 2
JIUTEpPaTypou.
3. | CocTaBieHue OMOPHOT0 KOHCIEKTA JEKIHUH 2
Conep:xxanue yuyeOHOro marepuajia 40
1. | Kopens n-oii ctenenu. CBoNCTBa KOPHS M-Oi CTENEHH. Kabuner 1
2. | IeiicTBus HaJ KOPHAMHU MaTeMaTHKU 1
3. | [IpeoOpa3oBanue pariiOHAIBHBIX BBIPAXKEHUH. 1
4. | Ilpeobpa3zoBanue MppaOHAIbHBIX BHIPAKEHUH. 1
5. | UppaunoHanbHble ypaBHEHHUS. 1
Tema 1.3. 6. | Metoap! pemeHus: HppaIMOHATBHBIX YPaBHEHHH 1
Kopuu, crenenn n 7. | Ctenenu ¢ AeMCTBUTEIHLHBIMU MTOKA3aTEISIMU 1
Jorapupmsi — A — :
8. | CBoiicTBa CTeNeHH C JeHCTBUTENBHBIM MTOKa3aTeIeM. 1
9. | HdeiicTBus HaJ CTENEHIMH C ICHCTBUTEIBHBIM ITOKa3aTENEM. 1
10.| Crenenp ¢ palMOHAIBHBIM MTOKa3aTEJIeM. 1
11.| CpoiicTBa CTENEHH C PALIMOHATIBHBIM ITOKA3aTENEM. 1
12.| Moxka3arenbHast GyHKITHS. 1
13.| CroiicTBa u rpaduk moxkazareabHON QYHKITUH. 1
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14.

ITokaszaTenbHble ypaBHEHUS.

15.

Meroas! pelIeHts IOKa3aTeIbHbIX YPABHEHUN

16.

IlokazaTennHBIC HEPaAaBCHCTBA.

17.

MGTOI[BI PCHICHUS MOKA3aTCIbHBIX HCPABCHCTB.

18.

[TonsiTue norapudma yucna

19.

[IpaBuna neicTBuii ¢ jorapudmamu.

20.

OcHoBHOE JIOrapupMHUIECKOE TOKIECTBO.

21.

JlecsiTuuHbIe U HATYpaJIbHBIE JIOTAPHU(PMBI.

22.

[TpaBuiio mepexo1a K HOBOMY OCHOBAHUIO JIOTapr(ma.

23.

JlorapudmupoBaHue ¥ TOTEHIIMPOBAHUE.

24,

Jlorapudmuueckasi QyHKITHSI.

25.

CaoiicTBa 1 rpaduk jorapudmMudeckoi GyHKIUU.

26.

Jlorapudmuueckue ypaBHEHUs.

27.

[Ipocreiimue gorapudmuyeckre ypaBHEHUS.

28.

YpaBHEHUsI, CBOAAIIMECS K IPOCTEHUIINM 3aMEHOU IIEPEMEHHOM.

29.

Pazniuanbie MeTO/IbI penieHst Jorapu(pMUIECKUX ypaBHEHHH.

30.

Jlorapudmuueckrue HepaBeHCTBA.

31.

Pazauunsie MCTOJbI pCHICHUA HCPABCHCTB.

32.

Pemenne cucreM noka3aTesbHbBIX U JJOrapu(MUYECKUX YpaBHEHUN

33.

[Ipeobpa3oBaHue BbIpaKEHHH, CONEPIKALTNX PaJUKAIIBI

34.

[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIINX CTEIIEHU C
paIMoHaIbHBIMU TOKA3aTENSIMU

35.

IToxasaTenpHBIC YPaBHCHHA U HCPABCHCTBA

36.

Hpe06pa30BaHHe BBIpa)KCHI/II\/’I, COACPKAUX CTCIICHU U J'IOl"apI/I(l)MBI

37.

Jlorapudmuueckre ypaBHEHUs] 1 HEPABEHCTBA

RiRrRrRPrRPrRrIN R R RRPRRPRIRPRIRP IR R RN PR -

[EEN

CamocrosiTesibHasi padoTa o0y4alommxcst

1.

BrinmonHeHre qoMaliHuX 3aJaHui 1o H3y‘laeM0ﬁ TEMC.

2.

Pabora ¢ UWatepHer-pecypcamm, paboTra ¢  JOMOJHUTEIHHOU
JINTEPATYPOIl.

3.

CocTaBiieHHEe OTIOPHOT'O KOHCIEKTA JIEKIIHH

Tema 1.4.
OcHOBBI
TPUTOHOMETPHUH

Coaep:xanue yueOHOro MaTepuaJia

1.

Pannannas mepa yrina.

2.

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC Y1 CJIa.

KaOuner
MaTEMATUKU
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OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

DopMyJIbl TPUBEICHUS.

CuHyC, KOCUHYC U TAHT'€HC CYMMBI JIBYX YIJIOB.

CuHyC, KOCHHYC U TAaHT€HC Pa3HOCTH JIBYX YTJIOB.

CuHHYyC ¥ KOCUHYC JBOMHOIO yIJa.

@DopMyJIbl TOJIOBUHHOTO yTJIa.

©|®0 N 0~ W

[IpeoOpa3oBanus  CyMMbl  TPUTOHOMETPUYECKMX  (YHKIUH B
IIPOU3BE/ICHUE.

[Ipeobpa3oBanus MPOU3BEACHHUS TPUTOHOMETPUYECKUX (QYHKIUH B
CYMMY.

I

11.

Broipaxkenue  TpuroHomeTpuyeckux  (QYHKIMH ~ 4Yepe3  TaHTEHC
MOJIOBUHHOTO apryMeHTa.

12.

[Ipeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBHIPAKEHUI.

13.

Tpuronomerpuueckre (yHKIMU y=SINX, Y=COS X HUX CBOWCTBa H
rpaduKH.

14.

Tpuronomerpuyeckue ¢yHkouu Y=tgx, Y=CtgXx wux cBoiicTBa u
rpaduku.

15.

[IpeoOpa3oBanus rpaduKoB.

16.

[TapautenpHBIN IEPEHOC.

17.

CI/IMMeTpI/IH OTHOCHUTCIIBHO oceit KOOpAWHAT 151 CUMMCTpPUA
OTHOCHUTCJIbHO Ha4dala KOOpJAWHAT, CUMMETPUA OTHOCUTCIILHO HpﬂMOfI

y = X.

[EEN

18.

Pactspkenne u cxxatue BJI0JIb OCeH KOOPIUHAT

[EEN

19.

ITocTpoeHue rpaMKOB TPUTOHOMETPUUYECKUX (QYHKIMH

20.

OOpaTHble TPUTOHOMETPUYECKUE (PYHKITHH.

21.

ApKcHHYC yncIna.

22.

ApKKOCHHYC YHCIIa.

23.

ApKTaHIe€HC Yucna.

24.

TpuronomeTpuueckre ypaBHeHus SiNX = a

25.

TpuronomeTpuyeckre ypaBHeHHsI COS X =a

26.

Tpuronomerpuyeckue ypaBHeHus tgx = a

27.

Pemrenne npocTermmx TPUrOHOMETPHYECKUX YPABHEHUN.

28.

OCHOBHbIE PUEMBI PEIIEHUS TPUTOHOMETPUUECKUX YPABHEHHH.

N R I
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29.

ypaBHeHI/ISI, IMPUBOJAUMBIC K KBAAPATHBIM.

30.

TpuroHomeTpruyeckue HepaBeHCTBA.

31.

PemreHne npocTenmmux TPUroHOMETPUIECKUX HEPABEHCTB.

32.

Hcnonb3oBaHue CBOMCTB u rpadukoB (QYHKIMA TpU  peHICHUU
YpaBHEHUM.

33.

Hcnonb3oBaHue CBOMCTB u rpadukoB (QYHKIMA TpH  pEHICHUU
HEPABEHCTB.

34.

OO611ue MeTo bl pellieHUs] TPUTOHOMETPUYECKUX YPABHEHUH.

35.

OCHOBEI TPUTOHOMCTPHH

36.

[TpeoOpa3zoBanus rpagukoB

37.

TpI/IFOHOMCTpI/I‘ICCKI/Ie YpaBHCHHA U HCPABCHCTBA

PR

[EEN

NN

CamocrosiTesibHasA padoTa 00y4aloummxcs

1.

BrinonHeHue gjoManiHux 3agaHui 1o HSy‘I&CMOﬁ TEMC.

ol

2.

Pabora ¢ UWHrepHer-pecypcamm, pabora C  JIOTOJHUTEIHHOM
JIUTEPaTypOM.

ol

3.

PedepatuBnas pabora «lccnemoBanue ypaBHEHHII M HEPaBEHCTB C
IapaAMETPOM).

4.

CocraBneHue OINIOPHOI'O KOHCIICKTA JIEKITHI.

Paznen 2.

I'eomeTpus

(6]
ity

Tema 2.1.
IIpsimbie n
IIOCKOCTH B
NPOCTPAHCTBE

Coaep:xxanue yueOHOro MaTepuaJia

[uny
O

AKCHOMBI CTEPEOMETPHH.

HGKOTOpBIG CJICACTBUSA U3 AKCUOM CTCPCOMETPHH.

BzaumHoe PACIIOJIOKCHHUEC IBYX NIPSAMBIX B ITPOCTPAHCTBE.

Yros Mexay NpsiMbIMU

HapaJ'IJ'IeJ'ILHOCTb pr[MOfI " IJIIOCKOCTH.

[TapajyIenbHOCTh TIOCKOCTEN.

CBoiicTBa napaJiyiCJIbHBIX IUIOCKOCTEIA.

[lepneHMKyYISIPHOCTD MPSIMOM U TUIOCKOCTH.

©O NS0~ W I

[lepneHUKyIsIp ¥ HAKJIOHHAS.

=
o

.| Yros Mexay NpsIMOU U IIJIOCKOCTBIO.

-
[N

.| /IByrpaHHbIi yrou.

=
N

.| Yron MCKAY IMJIOCKOCTIMHU.

[EY
w

.| IleprieHIUKYISIPHOCTD IBYX INIOCKOCTEH.

KaOuner
MaTEMATUKU

RRrRPrRPRRPRPRP R R R R R

14



14.| T'eomerpuueckue MpeoOpa3oBaHMs MPOCTPAHCTBA:  MapaJUICIbHBINA 1
IIEPEHOC.
15.| l'eomerpuueckue  mpeoOpa3oBaHUsl  MPOCTPAHCTBA:  CHMMETPHS 1
OTHOCHUTEJIBHO IJIOCKOCTH.
16.| ITapainenbHOE MPOSKTUPOBAHUE. 1
17.| ITnomaas OpTOrOHATBLHON MPOSKIIHH. 1
18.| 306paskeHne MpOCTPaHCTBEHHBIX (PUTYD. 1
19.| TlpsiMbIe ¥ MIIIOCKOCTH B IPOCTPAHCTRBE. 1
CamocrosiTesibHas padoTa 00yyaumuxcst 12
1. | BrinosiHeHHEe AOMANTHUX 33JaHU 110 U3y4aeMoOi TeMe. 3
2. | Pacuetno-rpaduueckas pabora. 5
3. | HoxroroBka pedepara mo Tteme «llapamnensHoe NTPOEKTUPOBAHUEY, 4
«M306pakeHue MPOCTPAHCTBEHHBIX QUTYPY.
Coaep:xaHue y4eOHOro MaTepuaJia Kabuner 8
1. | OKpyXHOCTb. MaTEMaTUKU 2
Tema 2.2. 2. | Danurc. 2
Kpussie Broporo | 3. | ['unepboia. 2
NopsiAKa 4. | ITapaOoa. 2
CamocTosiTeIbHAsi paGoTa 00y4aOIMXCS 6
1. | BeimonHeHue JOMaITHKUX 3aJaHUi 110 U3y4aeMoil TeMe. 3
2. | Pacuerno-rpaduueckas padoTa. 3
Conep:xanue yueOHOro Marepuasia 12
1. | MHororpanHuK. MHOrorpaHHbI€ YTJIbl. Kabuner 1
2. | IlpaBuibHBIE MHOTOTPAaHHHUKH MaTeMaTHKH 1
3. | Ilpusma. 1
4. | TlpsiMas 1 HaKJIOHHAs IpU3Ma. 1
Tema 2.3. 5. | Mapannenenunes. 1
Muororpannuku | 6. | Ky0. 1
7. | Nupamuna. IlpaBunpHas nupamuga. TeTpasap. 1
8. | Yceuennas nupammua. 1
9. | Cummerpun B KyOe, B MapajulesenuIesie, B IpU3Me U THpamMue. 1
10.| CeueHust nupaMubl. 1
11.| Ceuenus ky0a, IpU3MBI. 1
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12.‘ ITocTpoeHue ceyeHnii MHOTOIPAHHUKOB. 1
CamocTosiTesibHasi padoTa 00yYarommXxcst 7
1. | BeimosiHeHHe TOMANTHUX 3aJaHUI MO U3y4aeMoil Teme. 2
2. | Pacuetno-rpaduueckas padora. 2
3. | HoxaroroBka pedepara 1o n3ydaeMon TeMaTHKE. 3
Coaep:xkaHue y4eOHOIro MaTepuaJia 12
1. | Tlonarue BekTopa. CBoiicTBa BekTOpa. Monaynb BekTopa. PaBeHCTBO Kabuner 1
BEKTOPOB. MaTeMaTHKH
2. | CrnoxeHue U BRIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPa Ha YUCIIO. 1
3. | Kommnanapusie Bektopbl. [IpaBwiio mnapamenenumnena. PasmoskeHue 1
BEKTOpA [0 TPEM HEKOMILIAHAPHBIM BEKTOPaM.
4. | TlpsmoyronpHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsl 1
BEKTOpA.
5. | JeicTBus HaJl BEKTOPAaMH, 3aJJaHHBIMU KOOPAMHATAMHU. 1
Tema 2.4. 6. | CBsi3b MeXAYy KOOPAMHATAMHU BEKTOPOB M KOOPJAUHATAMU TOYEK. 1
Koopaunartel u 7. | Ilpocreiiiue 331241 B KOOPAUHATAX. 1
BEKTOPbI 8. | Yron mexnay BekTopamu. CKalsipHOE IPOHU3BEIEHIE BEKTOPOB. 1
9. | YpaBHeHHe NpsIMOM U IIIOCKOCTH. 1
10.| Mcmonp3oBaHMe KOOPAUHAT M BEKTOPOB NPU PEIICHUH MaTeMaTHYECKUX 2
U TIPUKJIaIHBIX 3a/1a4.
11.| KoopauHaTbl M BEKTOPHI B IPOCTPAHCTBE. 1
CamocrosiTesibHas padoTa 00y4alOIIMXCs 6
1. | BeimosiHeHHE TOMaNTHUX 3aJaHui 10 U3y4aeMoi TeMe. 2
2. | Pabora ¢ MWuTepHer-pecypcamu, paboTta ¢ JOMOJHHUTEIHHOU 2
JIUTEPATYPOM.
3. | logroroBka pedepara 1mo n3ydyaeMoil TeMaTHKE. 2
Paznen 3. AureOpa u HaYaJIa aHAJIHU3A 59
Conep:xkanue y4eOHOro MarepuaJia 4
1. | Onpenenenue npeaena GyHKIUH Kabuner 1
Tema 3.1. 2. | beckoHeuHO Masble U OeCKOHEUHO OosbIne pyHKINN MaTeMaTHKU 1
IIpenen pynkuun | 3. | OcHOBHBIE TEOPEMBI O Tipeaenax QyHKIHN 1
4. | BeluncieHue npeieson 1
CamocTrosiTesibHAs paboTa 00y4aOIIMXCS 2
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Tema 3.2.
IIpousBoanas

1. | BeimosiHeHHe TOMaNTHUX 3aaHUH 10 U3y4aeMOol TeMe. 1
2. | Pabota ¢ HaTepHer-pecypcamm, paboTra ¢  JOMOJTHUTEIHHOU 1
JINTEPATYPOIl.
Coaep:xkaHue y4yeOHOT0 MaTepHaja 34
1. | I[lonaTue o mpou3BOHON PYHKITUH. Kabuner 1
2. | Pemmenne 3amad  Ha HAXOXJIEHHWE MPOM3BOAHOM (PYHKIMH TIO MaTEeMaTHKH 1
OIIpEeJICJICHUIO.
3. | I'eomeTrpudeckuii u GU3UIECKUN CMBICI TPOU3BOTHOM. 1
4. | YpaBHeHHe KacaTelnbHOU K rpaduKy QYyHKIUU. 1
5. | IlpaBuna Hax0J1€HUS! IPOU3BOJAHBIX. 1
6. | [Ipou3BoHBIE CYMMBI, Pa3HOCTH. 1
7. | IIpousBoiHbIE IPOU3BEACHHUSL. 1
8. | IIpousBoaHas 4acTHOTO ABYX (YHKIIMIA. 1
9. | Ilpou3BogHBIE  OCHOBHBIX  JJeMEHTapHBIX  QyHKuui. Tabmuma 1
IIPOU3BO/IHBIX.
10.| ITpousBogHAas CIIOKHON PYHKIIMH. 1
11.| ITpou3BoHasi TPUTOHOMETPUUECKHUX (QYHKIIUH. 1
12.| IlpousBoaHas nmokazaTeabHol GyHKIMU. Yucio e. 1
13.| TIpomsBoaHas gorapugmMudeckor GyHKINH. 1
14.| TIpousBoHasi CTEIEHHON QYHKIIHH. 1
15.| IIpousBojHble 0OpaTHON (QYHKINH. 1
16.| KacarenbHas K rpaguKy GyHKIHH. 1
17.| TlpubamxeHHbIE BBIYUCICHHUS. 1
18.| Bropas npoun3BoiHasi, € TeOMETPUIECKHA U PU3MUECKUI CMBICI. 1
19.| IlpousBoaHas B (pU3MKE U TEXHUKE. 1
20.| Bo3pacranue u yObiBaHHe ()YHKIIHH. 1
21.| [lpumeHeHnre  TPOM3BOJHOW K  HCCIEAOBaHUIO  (QyHKIME  Ha 1
MOHOTOHHOCTb.
22.| UccnenoBanue QyHKIIMH HA MOHOTOHHOCTb. 1
23.| DkcTpeMyMbl PYHKIUH. 1
24.| UccnenoBanne GyHKIIMH HA SKCTPEMYMBI. 1
25.| O6mias cxema uccienoBaHus QYHKITUH. 1
26.| IlpuMeHeHne TPOU3BOTHON K TIOCTPOCHUIO TPAhUKOB (DYHKITHIA. 1
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27.

[Toctpoenne rpadukoB QyHKIHIA.

28.

Haubonbiiee u HanMeHbllee 3Ha4eHNUs yHKINU.

29.

[IpumeHenne TPOM3BOJHOW K  HAXOXKIEHHIO HAaWOONBLIETO U
HaUMEHbUIEro 3Ha4eHUH (yHKIMH.

30.

IIpuMeHeHHe IPOU3BOJHOM K PEIICHUIO IPUKIAJIHBIX 3a1a4.

31.

Brruncienne npous3BoIHbIX anredpandecknx QyHKIun

32.

["'eomeTpuueckuii 1 GU3NIECKUN CMBICII TPOU3BOTHOM.

33.

[TpumeHeHre TPON3BOIHON K UCCIIETOBAaHHE (DYHKIIHH.

CamocrosiTesibHas padoTa 00yYauuxcst

1.

BrinosiHeHNE JOMATHUX 3aJaHUM 110 U3y4aeMOU TEME.

2.

Pa6ora ¢ UWHrepHer-pecypcamu, paboTa ¢  JOMOJIHUTEIHHOM
JIATEPATYPOIl.

3.

CocraBienne OIIOPHOI'O KOHCIICKTA JICKIIMH.

Tema 3.3.
IlepBooOpa3nas u
HHTerpaJ

Coaep:xaHue yuyeOHOro mMaTepuaja

[lepBoobOpa3Hasl.

CaoiicTBa NepBO0Opa3HBIX.

IlepBo0Opa3HbIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIHII.

Tabnuua nepBooOpa3HbIX.

[TpaBuna BeIUMCIEHUS TIEPBOOOPA3HBIX.

ITepBooOpa3Hasi ClI0KHOM (QYHKIMH.

Brruncnenue nepBooOpa3HbIX.

®opmyna HeroTona—JleiibHua.

QO N g~ WM

[limomaae KpUBOJIMHEWHOW TpaIleIUu.

[ERY
o

.| 3a1aun Ha BbIYKCIIEHHE MJIONAAN KPUBOJIMHEHHOM TpanelyH.

-
-

.| HeonmpeneneHHbl uHTErpas.

[EY
N

.| Beraucnenme HCOMPCACIICHHOIO MHTCTpajia.

-
w

OnpeneneHHblil HHTErpal.

[EEN
s

.| Beruucnenue OIMPEACIICHHOI'O UHTETpaJia. Brruncienue nioimagu

IUIOCKUX (PUTYp C MOMOUIBIO ONPEAEICHHOIO HHTErpaa.

KaOuner
MaTeMaTHUKHA

NNNN RPN R R R PP

CamocrosiTesibHas padoTa 00y4alOIMIMXCS

w

1.

BrinosiHeHnEe JOMANTHUX 3aIaHUM TI0 U3Yy4aeMOU TEME.

N

2.

Pa6ora ¢ UWHrepHer-pecypcamu, paboTra C  JOMOTHUTEIHHON
JINTEPATYPOIl.
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Paznea 4. Kom0Ounaropuka. Jj1eMeHThl TEOPUH BePOSITHOCTeH 18
Conep:kanue y4eOHOIro MarTepuaJia 8
1. | OcHOBHBIC TOHATHSI KOMOWHATOPUKH. 2
2. | DeMeHThl KOMOMHATOPHKH. 2
Tema 4.1. 3. | 3agaun HA MOJCYET YKCIa pa3MEIeHUH, MePECTAaHOBOK, COYCTAHUN. 2
DJIeMEeHTBbI 4. | Pemienne 3aga4 Ha mepeObOp BapUAHTOB. 2
KOMOMHATOPHKH CamocTosiTesibHasi padoTa 00yYarommXxcst 6
1. | BrinosiHeHHE JOMAITHKX 33JaHU 110 U3y4aeMOU TeMe. 3
2. | Pabota ¢ HutepHer-pecypcamu, paboTta C  JONOJHUTEIHHOU 3
JINTEPATYPOIl.
Conep:xanue yuye0OHOro MarTepHaJia 10
1. | Knaccuueckoe ornpeieneHne BepOSITHOCTU COOBITHSL. Kabuner 1
2. | Cymma coObITHI. MaTeMaTUKU 1
3. | ®opmyiia BEpOSITHOCTH CYMMbI COOBITHH. 1
4. | TeopeMsl cI0KE€HUSI 1 YMHOKEHUS BEPOSATHOCTEM. 2
Tema 4.2. 5. | BeposTHOCTH CyMMBI HECOBMECTHUMBIX COOBITHH. 1
JJieMeHThI TeopuH | 6. | BeposiTHOCT  mpoW3BeneHHMs HECOBMECTHMBIX — coObITHI. Cxema 2
BEpPOATHOCTEH bepuymn
7. | ®opMyiia NOJHOM BEPOSITHOCTH. 2
CamocrosiTesibHas padoTa 00y4alOIMIMXCs 10
1. | BeimosiHeHHE TOMaNTHUX 3aJaHui 10 U3y4aeMoi TeMe. 4
2. | Pabora ¢ UuTepHer-pecypcamu, pabota ¢ JONOJHHUTEIHHOU 2
JIUTEPATYPOM.
3. | HoxroroBka pedepara 1mo n3ydaeMon TeMaTHKE. 4
Oo0s3aTe1bHAs AyIMTOPHAsA y4yeOHas HArpy3Ka (Bcero) 234
CamocrosiTesibHAsi paboTa 00y4aOUINXCH 122
Bcero | 356

I[J'IH XapPaKTCPUCTHKU YPOBHA OCBOCHUS y‘IC6HOFO MaTcpHrajia UCIIOJIb3YIOTCA CICAYIOIIUC 0003HAYCHUS:

1 - o3HakOMUTENbHBIN (Y3HaBaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOWCTB);

2 - penpOIyKTHUBHBIN (BBITOJHEHNUE AEATEIBHOCTHU 10 00pasily, MHCTPYKIIUHU HIU 1O/ PYKOBOJICTBOM);

3 — MPOJYKTUBHBIN (TJITAHUPOBAHUE M CAMOCTOSTEIILHOE BBIITOJHEHHE ACIATEIBHOCTH, pEIIeHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJINBAIIUAU TPOT'PAMMBI INCIATIINHBI

3.1. TpeOoBaHusiT K MHHHMAJIBHOMY MATEPHAJILHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT HaIu4us Y4eOHOro
KaOWHeTa MaTeMaTHUKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

—  YMK gucuunanHsl,

— T0CaJI0YHBIE MECTa M0 KOJUYECTBY 00YUaIOIINXCH,

— pabodee MeCTO IpenoaBaTess,

— HOPMATHBHO- PaBOBas JTIOKYMEHTAIU,

— TEMaTHYECKHE ITaIKH 110 OCHOBHBIM TEMaM,

— 3aJlaHus IJI1 CaMOCTOATEIIbHOM BHEAYAUTOPHOU PabOTHI,

— MpUMEpPHBIC TeMbI pedeparTos;

— METOJMYECKHE MaTepuaibl MO OKAa3aHWIO MOMOILIU CTYJIEHTaM npu
BBITIOJTHEHUU CAMOCTOSATENIbHBIX, MPAKTUUECKUX pabor;

— anekTpoHHbie BapuaHThl KOCOB 1151 TEKYIIEro KOHTPOJIS;

— METOJIMYECKHUE YKa3aHMS 110 U3YUYCHHUIO OCHOBHBIX Pa3/IeiioB Kypca;

— KOCH! miist npoBeieHHs MPOMEKYTOUYHOM aTTECTAIUN.

TexHuyeckue cpeacTBa 00yueHuUs:
— UHTEpaKTUBHAS JI0CKa,
—TIIK,
— MEJIMAITPOEKTOP.

3.2. UudopmanuonHoe odecnevyeHne o0yueHust
IlepeyeHb pexoMeHAyeMbIX Y4eOHbIX wu3aAaHuii, WHTepHeT-pecypcos,
JTOTOJIHUTEJIbHOM JIUTEPATYPbI

OCHOBHBbIE HCTOYHHUKH:

1. Amumos IIILA. u np. AnreGpa u Hayana aHanmuza. 10 (11) k1. 3-e usm. -
M.: IIpocBemenue, 2016. - 464 c.

2. Aranacss JI.C. u ap. 'eomerpus. 10 (11) k. 22-e uza. - M.: 2013. - 255c.

3. bammakoB M.M. MaremaTtuka. AnreOpa u Hadano aHanuza. ['eomerpus. 3-
ems3n. - M.: 2017.— 256 c.

4. KonmoropoB A.H. u np. Anre6pa u Havana ananusza. 10 (11) k. , 26-e usm.-
M.: 2018 - 384c.

5. Konsirua FO.M. u np. AnreGpa v Havyaina Marematudeckoro ananusa. (10-
11 knacc). 3-e uzn. - M.: [Ipocsemenune, 2016. - 464 c.

6. Bunenkun H.S. u np. AnreGpa u Hauana MaTeMaTHYECKOTO aHAJIA3a.
VYuebnuk (10 kmacc). 18-e u3a. — M.: Maemo3suna, 2014. — 352 c.

JlomoJIHUTEIbHbIE HCTOYHHUKH:
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1. AnekcannpoB A.Jl., Bepuep A.JL., Peoxkuk B.M. I'eometpusi (6a30Bblii U
npoduasHbIl ypoBHHU). 10—11 xi1. 2014.

2. Hukonsckuit C.M., TloranoB M.K., Pemernukos H.H. u np. Anre6pa
WHaJala MaTeMaTHIeCKoro aHanu3a (0a30BbIi ¥ podriibHBIN ypoBHU). 11 KII. —
M., 2015.

3. Hukonbsckuit C.M., IloranoB M.K., Pemernuko H.H. u np. Anrebpa u
Hayajia MaTeMaTH4ecKkoro aHaiusa (0a30Bblid U npoduiabHbINA ypoBHH).10 Ki1. — M.,
2016.

4. Iapeirun U.®. 'eomerpus (0a3oBbiit ypoBenb) 10—11 k. — 2016.

HNuaTepHET-pECYPCEHL:

1. http://www.exponenta.ru/educat/links/l_educ.asp#0 — Ilone3Hsle CChIIKH
Ha CaliThl MaTeMaTW4YeCKO W 00pa30BaTeNbHON HAIPaBICHHOCTU: Y4YeOHbBIC
MaTepUabl, TECThI

2. http://www.fxyz.ru/ - IHTepakTHBHBIH CIIPaBOYHUK (HOPMYJ M CBEICHHS
10 anredpe, TPUTOHOMETPHH, TEOMETPHUH, (PH3HKE.

3. http://maths.yfal.ru - CnpaBo4HUK COACPKUT MaTepHUaa MO MAaTEMaTHKE
(apumeTnka, anredpa, reoOMeTpuUsl, TPUTOHOMETPHUS ).

4. allmatematika.ru - OcHoBHBIE (GOPMYJIBI TIO anredpe U TEOMETPHH:
TOXICCTBEHHBIC TPEOOPA30BAHUS, MPOTPECCUH, MPOM3BOJHAS, CTEPEOMETPUS U
pouy.

5. http://mathsun.ru/ — Wcropus wmaTtematuku. buorpadhuu BemuKux
MaTEeMaTHUKOB.
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4.

KOHTPOJIb MU  OILEHKA

JACHUTILIAHBI

PE3YJIBTATOB

OCBOEHMUA

KoHTpoub 1 o1leHKa pe3yJbTaTOB OCBOEHUS TUCIUIIIIMHBI OCYILIECTBIISIETCS
IIPENoAABaTeIeM B IMPOLECCE MPOBENCHUSA NMPAKTUYECKUX 3aHATHM, BBITOJIHEHUS
KOHTPOJIBHBIX M TECTOBBIX 3aJaHUM, a TaK)KE BBIIOJIHEHUS OOy4aroNIMMUCS
WHJVBUAYAJIBHBIX 3aIJaHUM, IPOEKTOB, UCCIIETOBAHUMN.

PesyabTaTnl 00yyeHus

(OCBOQHHLIC YmMeHnus, yCBOCHHbBIC 3HaHHﬂ)

(I)OpMLI H METOAbI
KOHTPOJIA U OLHCHKH

pe3yJIbTaToB
o0yueHust
YMeHus:
- COCTaBJISATh OYKBEHHbBIC BBIPAKECHUS U (HOPMYJIBI MO
YCJIOBUSIM 3aJlay; OCYIIECTBISATb B BBIPAXKEHUSIX WU
dbopMmynax 4YHUCIOBBIE TIOJICTAHOBKM U BBITIOJHSTH
COOTBETCTBYIOIIE  BBIYMCICHUS,  OCYILIECTBIISTh
MOACTAHOBKY OJIHOT'O BBIPAXKEHUS B JIPYTO€; BbIpaXKaTh
U MyJ1 OJIHY IEPEMEHHYIO Y ;
3 hopmyn oaHy Iepeme YIO 4€pe3 OCTANIbHbIE; CAMOCTOSTCIIbHAS
- BBINOJIHATH OCHOBHBIE JIECHCTBHUS CO CTEHEHSIMHU C paGota
JBIMU  [TOKA3aTEISIMU '
e OKasare , C MHOTOYWIEHAaMH U C KoHTpOTbHAS
anreOpanyecKuMu ApOoOsSIMU; BBITIOIHATH Pa3JI0KEHUE paGoTa
MHOT'OYJICHOB Ha MHOKHUTEJIH; BBITIOTHSITh '
5 0 G, ol [IpoBepka
TOXICCTBEHHBI 1} BaHUS .
OXIECTBCHHBIC peodpaszoBa PAUMOHANBHBIX | |\ oy sananmit
BBIPAXKEHUI;
TectupoBanue

NPUMEHATh CBOWCTBA apU(PMETHUECKUX KBaJPATHBIX
KOpHEH AJ1 BBIYMCIICHUS 3HAUEHUI U MPeoOpa30BaHUil
YUCJIOBBIX BBIPAXKEHUW, COAEPKAINUX KBAJAPATHBIC
KOPHH;

peuiate  JUMHEWHbIE, KBAaJpaTHbIE YpPABHECHUS W
pallMOHAJIBHBIE YpPaBHEHHUs, CBOJAIIMECS K HHUM,
CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUNW WU HECIIOKHBIE
HEJIMHEHMHBIC CUCTEMBI;

pellaTh JMHEWHBIE W KBAAPATHBIE HEPABEHCTBA C
OJHOU MEPEMEHHOM U UX CUCTEMBI; PEIIaTh TEKCTOBBIC
3aJlayu alreOpanyeckuM METOJ0M, HHTEPIPETUPOBATH
MOJIYYeHHBIA PE3yNbTaT, MPOBOJUTH OTOOP pEILIECHUH,
UCX0/1s U3 POPMYIIUPOBKH 33/1a4H;
n3o0pakaTb 4Yucjla TOYKAaMH Ha
IIPSIMO;

ONpPENENATh KOOPAUHATHI TOYKHU IUIOCKOCTH, CTPOUTH
TOYKM C 3aJlaHHBIMH KOOpJWHATaAMH; HN300pakaTh
MHOKECTBO PELICHUMN JTUHEWHOTO HEPABEHCTBA,
pacrno3HaBaTh apuQMETHUECKHe U T'eOMETPUUECKUE
IIPOTPECCHM; pemarb 3aJa4yd  C  IPUMEHEHUEM

KOOpPAMHATHOMU
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dbopMyipl  00IIEro 4jieHa W CYMMbI HECKOJIBKHX
MIEPBBIX YWICHOB;

HAXOJIUTh 3HauYeHUs (YHKIHH, 33JaHHON (PopMyIIOH,
TabnuIe, rpagukoM 1O €€ apryMeHTY; HaxOJUTh
3HAYCHHWE AapryMeHTa II0 3HAYCHHIO (YHKIIHH,
3alaHHOM TpapuKOM U TaOIUIICH;

ONpENENsATh CBOMCTBA (yHKIMH 1O ee Tpaduky;
NPUMEHATh  Tpauueckue  TPENCTaBICHUS  TPHU
pEIICHUH YpaBHEHU, CUCTEM, HEPABCHCTB;

ONMHCHIBATh CBOWCTBA M3YYEHHBIX (DYHKIHMH, CTPOHTH
uX rpaduku;

HaXOJIUTh MTPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITHI;
pacrio3HaBaTh Ha yepTekax U MOJIEIAX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIC
O0OBEKTHI C MX OMMCAHUSIMHU, U300pKCHHUSIMU;
OMHUCBHIBATh B3aMMHOE PACIOJIOKECHHE TPSAMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHPOBATh CBOU
CYXKIEHHUS 00 TOM PacCIIOI0KEHNN;

aHAJU3UPOBATh B TIPOCTCHINMX CIydasX B3aHMMHOE
pacrnoiokeHue 00BEKTOB B IPOCTPAHCTBE;
M300pakaTh OCHOBHBIE MHOTOTPAHHUKH M KPYTJIbIC
TeJa; BBITIOMHATH YEPTEKHU 0 YCIOBHUSAM 3a]1a4;
CTPOUTh TMPOCTEHINME CEYeHHs Ky0a, MPHU3MBI,
UpPaMUJIbL;

pemarhb TJIAHUMETPUUYECKHEC u POCTEUIITHE
CTEpEOMETPUYECKHE  3aJaud  Ha  HaXOXICHHE
TCOMETPUYECKUX BEIMYMH (JJIMH, YIJIOB, TUIOIIAJCH,
00BEMOB);

UCIIOJIB30BaTh TMPU  PEIICHUH CTEPECOMETPUUECKHUX
3a/1a4 MJIaHUMETPUIECKHE (PaKThl 1 METO/IbI;

MPOBOJIUTH JIOKA3aTEIbHBIE PACCY)KICHHUSI B XOJE PpEIICHUS
3a7a4;
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3Hanuq:

CYILIECTBO NOHATHS MAaTEMATHYECKOTO TOKA3aTEIbCTBA;
IIPUBOJUTH IPUMEPHI JOKA3aTEIBbCTB;

CYIIECTBO IOHATHS AITOPUTMA; HMPUBOAUTH IPUMEPHI
aJITOPUTMOB;

KaK HCHOJB3YIOTCS  MaTemMaThueckue  (opmysl,
YPAaBHEHMS U HEPABEHCTBA; IIPUMEPHI UX IIPUMEHECHU
UL PELICHUSA MAaTeMaTU4YeCKUX M IPAKTUYECKUX
3ajady;

KaK MaTeMaTU4eCKd OIpeneieHHble (QYHKIUU MOTYT
ONMCBHIBATH  pEaJbHbIE 3aBUCHMOCTH; HPHUBOAUTH
IIPUMEPBI TAKOT'O ONHACAHUS;

KakK NOTPEeOHOCTH IIPAKTUKU IIPUBENIH
MaTeMaTHYECKYIO HayKy K HEO0OXOAMMOCTH
pacIIMpeHns OHATHS YUCA;

BEPOSITHOCTHBI XapaKTep MHOTHX 3aKOHOMEPHOCTEH
OKPYKAIOIIEr0 MHUpa; IPUMEpPbl CTAaTUCTHYECKUX
3aKOHOMEpPHOCTEHN U BBIBOJIOB;

CMBICJI HWJCAIU3alUK, ITO3BOJIAIOLIEH pelaTh 3a1ayu
pealbHOM  JCHCTBUTEIBHOCTH  MATEMaTUYECKUMMU
METOJIJaMH, IPUMEPhl OLIMOOK, BO3HHMKAIOUIMX IpHU
uJeanu3anuu;

Ir€OMETPUYECKHE TEJIA U UX CBOMCTBA.

TectupoBanue
3ammra pedepaToB
CocraBnenue
TJIAHOB -
KOHCIIEKTOB
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MHNPUJIIOXKXEHHUE 1
K pabouelt mporpamMme y4eOHOU TUCITUTITMHBI

HJIaHl/IpOBaHHe y‘lEﬁHBIX 3aHATHH C UCN0JIB30BAHUEM AKTHUBHBIX U HHTECPAKTUBHBLIX (l)OpM H ME€TOA0B oﬁyqumI

o0y4aromuxcst

C}

Tema y4eOHOr0 3aHATHSA

AKTHBHbBIE H HHTEPAKTUBHBLIC

n/n (¢opmbI U MeTOABI 00YUCHHS
1 Oynkiun u rpapuku. ['paduk pynkuuu. [loctpoenne rpadukoB GyHKIHHA, 3aJaHHBIX pa3IHIHbIMU criocobamu. | KommbroTrepHas mpe3eHTanus
2 OCHOBBI TPUTOHOMETPUHU KomnbrotepHast npe3eHTanus
3 [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE KomnsrorepHas npe3eHranus
4 Kpusbie BToporo nopsiaka KomMmnbroTepHast npe3eHTanus
5 MHOrorpaHHuKH KomnsrorepHas npe3eHranus
6 Koopannaatel 1 BEKTOpBI. Y paBHEHUE NPSIMOW U INIOCKOCTH. Komnberorepnas npeseHranus
7 IIpenen ¢pynkuuu. Beruncienue npeienos. KomMmnbroTepHast npe3eHTanus
8 [IpousBonnas. ['eomerpuyeckuit U (u3NUeCKUi CMBICT NPOU3BOJHOW. YpaBHEHHME KacaTenbHOW K rpaduky | KommbroTepHas npe3eHTanus

(GyHKLIUH.

9 [IpaBuna HaxoxaeHHs NOpoOU3BOAHBIX. [Ipon3BO/IHBIE OCHOBHBIX J3JieMeHTapHbIX (¢yHkuui. Tabnuua | KomnberoTepHas npeseHTanus
npoun3BoHbIX. [IpuMeHeHre Tpor3BOIHON K NOCTPOCHUIO IpaMKOB (DYHKITHIHA.

10 | [lepBooOpa3Has u WHTETpaj. BeraucieHne onpeaeIeHHOro HHTerpaia. Beraucnenue miomann miockux ¢uryp ¢ | KommberorepHas mpeseHTanus
MIOMOILBIO ONPEAEICHHOIO0 HHTErpaIa.

11 | DneMeHThl KOMOMHATOPUKHU. DJIEMEHTHI TEOPHH BEPOSITHOCTEH. KomnerorepHas npe3eHranus
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