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1. TMACHOPT PABOYEWM IMPOT'PAMMBI YYEBHOM JUCIUILJIAHBI
OY .05 MATEMATHKA (YI'VIYBJIEHHBIN YPOBEHD)

1.1. ObsacTh npuMeHeHHs pado4eil MporpaMMbl
Pabouast nmporpamma y4eOHON JUCUUIUIMHBI SIBISETCS YACThIO MPOrPaMMbl MOATOTOBKH
crenuauctoB cpeanero 3BeHa (nanee — IIICC3) B coorBerctBUM ¢ @I'OC CIIO mo
CHEUUAIbHOCTH 10.02.05 OBECITEYEHUE MH®OPMAIIMOHHOU
BE3OITACHOCTU ABTOMATU3NPOBAHHbBIX CUCTEM.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B 001eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. Hesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOCHHS Y4e0OHOM TUCUMIIJIMHBI:
W3yyeHue AUCHUIUIMHBI HAIpPaBJICHO HAa (POPMUPOBAHUE OOIIMX KOMIIETECHIIUMH,

BKJTIOUAOIIMX B c€0d CIOCOOHOCTH:

OK 02. OcymecTBisiTh MNOUCK, aHAIW3 W HWHTEPOpPETALMIO HH(pOpMaLuy,
HE0OXOAMMOM 7Sl BBIMIOJTHEHUS 3a/1a4 IPO(ECCHOHATBHOMN 1€ATEIbHOCTH;

OK 03. [InanupoBaTh W peaJM30BBIBaTH COOCTBEHHOE MNPO(ECCHOHATBHOE W
JUYHOCTHOE PA3BUTHE;

OK 06. ITposBIATE Ipa’kIaHCKO-ITATPUOTHYECKYIO IMMO3HUIMIO, TEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE HA OCHOBE TPAJAMIMOHHBIX OOILIEUYETOBEUECKUX LEHHOCTEH,
NPUMEHSTh CTAaHJAAPThl AHTUKOPPYILIMOHHOTO TIOBEJCHNUS;

OK 09. Hcnonws3oBarh MH(DOpPMAIMOHHBIE TEXHOJOTHU B MPOQPECCHOHATBHOU
NEeATENBHOCTH.

B pesynbrate ocBoeHUs yueOHOUM MUCHUIIUHBI O0YYAIOIUNACA JOJIKEH JOCTUYb
CJIEIYIOILLME PE3YIIBTATHI:

JIMYHOCTHbIE!

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUI O MAaTeMaTHKE KaK YHUBEPCAIbHOM
A3bIKE HAyKHW, CPEJICTBE MOJCIMPOBAHUS SIBICHUUW W TPOLECCOB, HAESIX W METoAax
MaTeMaTUKH;

— MOHMMAaHWE 3HAYUMOCTH MATEMAaTHKHU IS HAy4HO-TEXHMYECKOIO Iporpecca,
c(OPMUPOBAHHOCTh OTHOLIEHHS K MaTeMaTHKe KaK K 4YacTH 0O0IledyesoBeYecKon
KyJIbTYphl Y€pe3 3HAaKOMCTBO C MCTOpUEH pAa3BUTHA MAaTEMATHKH, 3BOJIOLHEH
MaTeMaTHYECKHUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaKEHUS,
AITOPUTMHYECKON KYJIbTYPhl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM ISt
Oynymieid mpoecCHOHATIBHON JESITeNIbHOCTH, IJsi NPOJOJDKEHUsT oOpa3oBaHMs U
caM0o00pa30BaHMS;

— OBJAJICHHE MAaTeMATHYECKUMHU 3HAHUSAMH U yMEHUSIMHU, HEOOXOJAUMBIMU B
MOBCEAHEBHOM >KM3HU, JUISI OCBOCHUSI CMEXKHBIX €CTECTBEHHOHAYUYHBIX IHUCLUMIUIMH U
JUCIUIUIMH MPOPECCHOHANBHOIO LUKIA, IS MOTydeHus: oOpa3oBaHUsl B 00JIacTAX, HE
TpeOyIOIUX YIIIyOJIEeHHOW MaTeMaTUYeCKON MOATOTOBKY;

— FOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE CAaMOOOpa30BaHMIO, Ha
NPOTSHKEHUH BCEH JKM3HHU; CO3HATENIbHOE OTHOILIEHUE K HENPEPHIBHOMY 0Opa30BaHUIO
KaK yCIIOBHUIO YCIIENTHOM MPoeCcCHOHAIBHON 1 OOIIECTBEHHOM A TENbHOCTH;
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— FOTOBHOCTbh M CHOCOOHOCTH K CAMOCTOATEIHHONW TBOPUECKON M OTBETCTBEHHOM
NEATEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIeI0BATENbCKON, TPOEKTHON U
APYTUX BUIAX AEATEIbHOCTH,

— OTHOIIEHHE K MPOo(EeCCUOHATBHON JEATENBHOCTH KaK BO3MOXHOCTH y4acTus B
PEIICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOJIEM;

MeTanpeaMeTHbIe:

- YMEHHE CAMOCTOATENIBHO ONPEAEISTh LENU JIEATEIIBHOCTH U COCTAaBIATH
IUIAHBl  JEATENIBHOCTH;  CaMOCTOATENIBHO  OCYLIECTBIIATb,  KOHTPOJIUPOBATH W
KOPPEKTUPOBATh ACATEIBbHOCTD;

- UCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTMIXKEHUS ITOCTABJICHHBIX
Hesied M peanu3aluy IUJIAaHOB JESTENIbHOCTH; BbIOMpaTh YCIIEIIHBIE CTPAaTerud B
Pa3INYHbIX CUTYaALUSIX;

— YMEHHE MPOAYKTHUBHO OOMIAThCS M B3aUMOJEHCTBOBATb B IPOLIECCE
COBMECTHOM JAEATEIBbHOCTH, YYUTBHIBATH MO3WULHH APYIMX YYAaCTHUKOB JEATEIBHOCTH,
3¢ PpeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUEC HaBbIKAMU I[I03HABATEJIbHOM, Y4YEOHO-HCCIIEA0BATEIbCKOU U
IPOEKTHOM JIeATENbHOCTH, HABBIKAMU pa3peleHust IpodiieM; ClIoCOOHOCTh U TOTOBHOCTh
K CaMOCTOSATEIIbBHOMY IIOMCKY METOAOB PELICHUS IPAKTUYECKUX 3a]ad, IIPUMEHEHUIO
PAa3JIMYHbIX METOJOB IIO3HAHUS;

- TOTOBHOCTh UM CIHOCOOHOCTH K CaMOCTOSITENIbHOM HMH(OpPMALMOHHO-
ITIO3HABATEIIbHOW JIESTENBHOCTH, BKJIIOYass YMEHUE OPHUEHTHPOBATBHCA B Pa3JIMYHBIX
MCTOYHHMKAX MH(QOpPMALUU, KPUTUUECKU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO,
MOJIYy4aeMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

— BJIAJICHUE SA3BIKOBBIMH CpPEIACTBAMHU: YMEHHUE SCHO, JIOTUYHO W TOYHO
U3JIaraTb CBOK) TOYKY 3pEHHS, MCIIOIb30BaTh AaJCKBAaTHBIE S3BIKOBBIE CpPEICTBA; —
BJa/ICHUE HaBbIKAMU T[I03HABaTEJIbHONW pe(IeKCUU KaK OCO3HAaHHS COBEpIIAaEMbIX
JNEUCTBUN U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, IPaHULl CBOETO
3HAHMS U HE3HAHUS, HOBBIX II03HABATEIIbHBIX 33724 U CPEICTB ISl UX JOCTUKCHUS,

- LeJIEYyCTPEMIICHHOCTh B TOUCKAaX U MPUHATUHU PEIeHUH, COOOpPa3uTEIbHOCTh
M UHTYMUIMS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX  MPEACTABICHUH; CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TApMOHHIO MUPA;

NpeaMeTHbIE:

- c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTHKe KaK YacTh MHUPOBOMU
KyJbTYpbl U MECT€ MaTeMaTHKd B COBPEMEHHOHM IMBWJIM3ALMM, CHOCOOAX OMHUCaHUs
SIBJICHHM PEAJIbHOIO MUPA HA MATEMAaTUUYECKOM SI3BIKE;

— Cc(OpPMHUPOBAHHOCTb NPEJACTABICHUA O MaTEeMaTHUYECKUX TMOHIATHIX Kak
BAKHEUIIINX MATEMaTUYECKUX MOJEISX, MO3BOJISIOIIMX ONUCHIBATh U U3y4daTh Pa3HbIE
IPOLIECCHl W SIBJICHUS; NOHUMAHHE BO3MOYKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS
MaTeMaTU4YECKUX TEOPUIL;

— BJIQJICHHE METOJaMM JI0KA3aTEJIbCTB M AJITOPUTMOB pELICHUS, YMEHHUE HX
IPUMEHSITh, IPOBOJIUTH J1I0KA3aTENIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/a4;



— BJIAJICHME CTAHAAPTHBIMM  IIPUEMAaMU  PEIICHUS  pPALUOHAIBHBIX U
UPPALMOHAIBHBIX, I[MOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPABEHCTB, UX CHUCTEM; HCIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM
Yucie I [IOUCKA IyTH PELICHUS U WIUTIOCTPALIMY PELICHNs] YPaBHEHUN U HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHIX MaTEMATHYECKOTO
aHaJIu3a U UX CBOWCTBAax, BJIAJICHUE YMEHUEM XapaKTEpHU30BaThb MOBEACHHUE (PYHKLUH,
VCIIOJIb30BaHME ITOJIYYECHHBIX 3HAHUH JJIs ONIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BIIQJICHHE OCHOBHBIMH IIOHATHUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reoMeTpuYecKux (Urypax, MX OCHOBHBIX CBOMCTBaxX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTh T€OMETpUYecKue (UTYphl Ha 4yepTexkax, MOJICIAX U B PEaTbHOM MHUDE;
NPUMEHEHHE W3YYCHHBIX CBOMCTB TeoMmeTpudeckux ¢Guryp u (GHopMmyn A pelieHus
r€OMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(OpMHUPOBAHHOCTh NPEACTABICHUA O IMpoleccax W SBICHUSAX, HWMEIOIIHNX
BEPOSATHOCTHBIM XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B peEaJbHOM MHpE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOW TEOPUU BEPOSTHOCTEH; YMEHHUM HAXOIAUTh U
OLICHMBATh BEPOSATHOCTH HACTYMJICHUS COOBITUH B TPOCTEHIIUX MPAKTHYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIINYUH;

— BJIAJICHUE HABBIKAMU HCIIOJIb30BaHUs I'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIpU
pelLIeHnH 3a1a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHE MPOTPaAMMbl Y4eOHO# THCHUILIHHBI:
MakcumanbHOU yaeOHOM Harpy3ku o0yuarorierocs: 295 4acoB, B TOM 4HCIIE:
00s3aTeIbHON ayAUTOPHOM y4eOHON Harpy3ku oOydaronierocsi 268 yacos.



1. CTPYKTYPA U COJAEPKAHUE YYEFHOU JUCIUILIVHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero no nporpaMme JAuCHUIINHbBI) 295
KOHCYJIbTAIIUH 11
IIPOMEXYTOUHAs aTTECTALIUS 16
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATPy3Ka (Bcero) 268
B TOM YHCIIE:
JIEKIUU, YPOKHU 214
MIPAKTUYECKHE 3aHATHS 54
[TpomexyTouHas arrecrauus B popme:
| cemecTp - aK3aMeH
Il cemecTp - sK3ameH




2.2 TemaTuuyeckuii njiaH u coaep:xxkanue yueonoii nucuumianabl OYJ1.05 Marematuka (yriy0/1eHHbIH YPOBEHD)

HaumenoBanue Conep:kanue y4eOHOIro MaTepuasia, J1a00paTopHble U MPAKTUYECKHUEe O6bem yacoB YpoBeHb Koani
pa3/iesioB M TeM 3aHATHSA, CAMOCTOSAITEIbHAsA padoTa 00yualouierocsi, Kypconasi padora OCBOEHHSl | KOMIIeTeHLHIA,
(mpoeKT) (eciu npedycmompetnvi), NHbIE BUABI Y4eOHOIl padoThl B ¢dopmupoBanuio
COOTBETCTBHM C Y4eOHBIM IJIAHOM KOTOPBIX
crocoo0cTByeT
3J1eMEeHT
NPOrpaMMbl
1 2 3 4 5
BBeaenne Coaep:xanue yue0HOro MaTepHaJia 2
MaremaTika B  HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMALMOHHBIX 2 1
TEXHOJIOTHSIX U TPAKTUYECKOU JesATeNnbHOCTH. llenu u 3amaum u3ydeHus
MaTemaTtuku npu ocsoeHuu npodeccuit CI10 u cnenmansaocteit CI1O.
Pa3nen 1 AJITEBPA OK 02,03,06,09
Tema 1.1. Coaep:xxanue yueOHOro MaTepHaJia 8
PasBurue nousitus 0 | /leficTBUTENbHBIC YKCTIA. 2 1,2
qyucie Ilenble u paroHaIbHBIC YHCTA. 2 12
[TpuOn>KeHHbIe BHIYMCICHUS. 2 1,2
KommnekcHble yncia. 2 1,2
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia 32
KopHun, crenenn n CreneHu ¢ AeHCTBUTENLHBIMU MTOKa3aTesiMu. CBOMCTBA CTENEHH C 2 1,2
Jorapugmsl JIEHCTBUTENBHBIM MTOKa3aTeJIeM.
CreneHu ¢ pallMOHaJIbHBIMU TOKA3aTENSIMU, UX CBOMCTBA. 2 1,2
Kopuu u crenenn. KopHu HaTypallbHOM CTETIEHU U3 YHCIIAa M UX CBOMCTBA. 2 1,2
[IpeoOpa3zoBanre pallMOHAIBHBIX, UPPALMOHATIBHBIX, CTEIEHHBIX U 4 1,2
MOKA3aTebHBIX BHIPAKEHUM.
Jlorapudm. Jlorapudm uucia. OCHOBHOE JoTrapu(hMHUIECKOE TOXKIECTBO. 2 1,2
JlecsiTuuHbIie M HATYpallbHBIE TOTaPU(MBIL.
IIpaBuna neiictBuii ¢ orapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO. 2 1,2
[TpeoOpa3oBanue JorapupMUUECKUX BHIPAKECHUH. 4 1,2
ITpeoOpa3oBanue aaredpandyecKux BhIPAKEHUH. 4 1,2
IIpakTuyeckoe 3ansitue Nel.2 4 1,2
Pa3Butue noHsATHA O YKCIE.
IIpakTuyeckoe 3ansitue Ne 3,4,5. 6

KopHu, crenenu u orapudmel.




Tema 1.3. Copnepxxanue yuyeOHOIro MaTepuaJia 8
DyHKIUH, UX Oyaknun. OOmacTh ONpeAcsieHus] W MHOXKECTBO 3HAYCHHH; Tpaduk 2 1,2
cBoiicTBa M rpaduku | QyHKIMH, TOCTpOeHHEe TpadukoB (GYHKUWH, 3aAaHHBIX Pa3IUYHBIMH
Crocobamu.
CsoiicTBa GyHKIUY. MOHOTOHHOCTD, YETHOCTb, HCYCTHOCTb, 2 1,2
OrPaHUYEHHOCTh, IEPUOANYHOCTb. [IpomMekyTkH Bo3pacTaHus U yObIBaHMUS,
HanOoJpIlIee W HAMMEHBIIEE 3HAYCHHUS, TOUKU IKCTpemyMma. [padudeckas
UHTEpIpeTalys.
[Tpumepbl (QYHKIMOHANBHBIX 3aBUCUMOCTEH B peEaJbHBIX IPOLECCaX H 2 1,2
ABNeHUAX. Apudmernyeckue onepauuu Haj QyHkuusmu.  CroxHas
¢yskius (komnosunus). [lIoHsTHE O HENPEPBHIBHOCTH (PYHKIINH.
O6patubie pynkuuu. O0nacTh onpeneiaeHust U 00J1acTh 3HaYEHUI 00paTHOI 2 1,2
¢ynkuuu. I'paduk oOpaTHOl HyHKIHH.
Tema 1.4. Coaep:xxanue yueOHOro MaTepHaJia 24
OcHoBBI Panmannas mepa yria. BpamarensHoe TBUKEHHE. 2 1,2
TPHUTOHOMETPHH. CuHyc, KOCHHYC, TAHTCHC M KOTAHI'€HC YHCIIA. 2 1,2
OcHoBHbIE MOHATHS 3HaKu, YUCJIOBbIC 3HAUCHUS U CBOWMCTBA TPUTOHOMETPUUYECKUX (PYHKIIMA. 2 1,2
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2 1,2
Dopmyiibl IpUBEAEHUs. MeXCecCHOHHAs aTTecTalusl. 2 1,2
CuHyc, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YT7I0B. DopMyIsl 2 1,2
CJIOXKEHHUSI.
CHHYC M KOCHHYC JBOMHOIO yrija. 2 1,2
@Dopmyiel yiBoeHus. DOpMyITbI TOJIOBUHHOTO YTJIA. 2 1,2
IpakTHyeckoe 3ausirue Ne 6 2 12
OCHOBHBIE TIOHSITHS] TPHTOHOMETPHH.
IIpakTyeckoe 3ansitue Ne 7, 8, 9. OCHOBHBIE TPUTOHOMETPUUECKHE 6 1,2
ToXxaecTBa. Pemienne 3axau
Tema 1.5. Copnepxanue y4eOHOIro MaTepuaJa 18
IIpeodpazoBanus [TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUI B IPOU3BEICHHE. 2 1,2
npocTedmux [TpeoOpa3oBaHue NPOU3BECHHS TPUTOHOMETPUIECKUX (QYHKIUHN B CYMMY.
TPUTOHOMETPHYECKHX | BripakeHne TPUTOHOMETPUIECKUX (PYHKIMI Yepe3 TAHTeHC TOJIOBUHHOTO 2 1,2
BbIPAKEHUH apryMeHTa.
ApKcuHyc, apKKOCUHYC, apKTaHreHc uucina. IIpocreitmne 2 1,2
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS.
ITpocTeiiine TPUroHOMETPUUECKHE HEPABEHCTBA. 2 1,2
IlpakTuyeckoe 3ansitue Ne 10, 11,12, 6 1,2




[IpeobpazoBaHust NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUH.

IIpakTuyeckoe 3ansitue Ne 13,14. Pemenue npocredmux 4 1,2
TPUTOHOMETPUUECKHUX YPaBHEHUI U HEPABEHCTB.
Tema 1.6. Conep:xkaHue yueOHOTro MaTepHaJia 12
Crenennsle, CrenenHneble, IOKa3aTeNbHbIE U Iorapudmuieckue pyHkuuu. OnpeneneHus, 2 1,2
noka3arteJibHble, UX CBOMCTBA U rpaduKu.
Jorapupmudeckne u | Tpuronomerpuueckue Gynkuun. OnpeneneHns, X CBOMCTBA U rpaduKu. 2 1,2
TPUroHOMeTpH4YecKue | [IpeoOpasoBanus rpaduxos. [lapannensHblil mEpeHOC, CHMMETPHS 2 1,2
¢ynxuuu. O0paTHbIE | OTHOCHTENBHO OCEH KOOpAWHAT U CUMMETpPUS OTHOCHUTEJILHO Havajia
TPUTOHOMETPHYECKHE | KOOPAUHAT, CAMMETPHS OTHOCUTEIBHO NMPAMON Yy = X, PACTSKEHUE U CHKATHE
pynxuun BJIOJIb OCEM KOOpMHAT.
OO0patHbIe TPUTOHOMETPHUYECKHE (DYHKIIMH 2 1,2
IIpakTuyeckoe 3ansitue Ne 15,16. 4 1,2
HccnenoBanue ¢pynkuun. [loctpoenune u mpeodpa3oBanus rpagukoB
(GyHKIMI ¢ UCMIOJIb30BAHHUEM UX CBOMCTB.
Tema 1.7. Coaep:xanue yueOHOTr0o MaTepHaJia 30
YpaBHeHnus u YpaBHeHus U cucreMsl ypaBHeHUN. HepaBencTBa. PaBHOCHIIBHOCTB 2 1,2
HepaBeHCTBa yYpaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHbIE IPUEMBI UX PELICHUS
(pa3noxeHue Ha MHOXHTENH, BBEIEHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA,
rpaduyeckuil METox).
Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKIMN NPU pelIeHUN YpaBHEHUN 1 2 1,2
HEpaBeHCTB. MeTo/1 HHTEPBAJIOB.
PanyioHasibHble, MppallMOHAIbHbBIE YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI. 2 1,2
Iloka3zaTenbHbIE ypaBHEHUS. 2 1,2
[TokazaTenbHbIC HEPABEHCTBA. 2 1,2
Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA. 2 1,2
TpuronomeTpuyeckue ypaBHEHUSI. 2 1,2
TpuroHoMeTpuyeCKue HEPABEHCTBA. 2 1,2
N300pakeHne Ha KOOPAMHATHOM INTOCKOCTH MHOKECTBA pelIeHU 2 1,2
YPaBHEHUH U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.
IMpakTnyeckoe 3ansitue Ne 17, 18. 4 1,2
YpaBHEHHUS U CUCTEMBI YPaBHEHUM.
IIpakTyeckoe 3ansitue Ne 19, 20. HepaBenctBa 4 1,2
IIpakTuyeckoe 3ansitue Ne 21, 22 .JMcnosb30BaHuE CBOMCTB U TpaKkoB 4 1,2
(GYHKUINH NpU pelIeHu YpaBHEHU U HEPaBEHCTB.
IloBTOpEHME IToBTOpEHME TeM: KOpHH, cTeneHH U Jorapudmbl. OCHOBHBIE 2 1,2
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‘ TPUTOHOMCTPHUYCCKUC TOKACCTBA.

KoncyabTanumn 6
IIpoMeskyTOUHasI aTTeCTALUS — IK3aMEH 6
Paznen 2 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 42
Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJia 4 OK 02,03,06,09
ITocaemopareabHocTH | CriocoObI 3aaHUs U CBOMCTBA YHCIIOBLIX IocienoBarensHocreil. [TousTue o 2 1,2
npejene nocieaoareabHocTy. CylllecTBOBaHUE Mpesiesia MOHOTOHHOMN
OTpaHUYEHHON TOCIIEJOBATEILHOCTH.
CyMMHpOBaHHUE MOCIIEI0BAaTEILHOCTEN. beckoHeuHo yObIBaromas 2 1,2
reOMETPUYIECKasi IIPOTPECCHS U €€ CYMMA.
Tema 2.2. Coaep:xxanue yueOHOro MaTepHaJia 20
IIpounsBonnas [TonsTHE O TPOU3BOAHON (PYHKIINH, €€ TECOMETPUIECCKHIA U (PU3NIECKUI 2 1,2
CMBICII.
ITpon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUSI, YHACTHOTO. 2 1,2
[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIINH. 2 1,2
YpaBHeHUE KacaTelbHON K TpaduKy () YHKIIHH. 2 1,2
[Tpon3BoiHBIC 00pAaTHON PYHKIIMU M KOMITO3UITUH (DYHKITHH. 2 1,2
ITpon3BoiHas CI0KHOU (QYHKLIMH. 2 1,2
Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICIT. 2 1,2
HaxosxieHre CKopoCTH JUlsl ITpolecca, 3a1aHHoro (hopMysioi U rpaduKkoM.
[TpyMeHeHre TPOU3BOJHON K UCCIIEI0OBAaHUIO (DYHKIUI U TOCTPOESHUIO 2 1,2
rpauKoB.
[TpuMepb HCTIOTB30BAHUS IPOU3BOTHON JIUISI HAXOKICHHSI HAMITYUIIIETO 2 1,2
pelleHNs B IPUKJIAIHBIX 3a/1a4ax.
IIpakTuyeckoe 3ansitue Ne 23 2 1,2
[TocnenoBarensHocTu. [IponsBoaHasl.
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 18
ITepBooGpa3nas n [TepBooOpa3Has u MHTErpal. 2 1,2
HHTerpaJj Tabnuia nepBooOpa3HbIX. 2 1,2
Heonpenenennsrit maTErpa. 4 1,2
Onpenenensblii uaTerpan. @opmyna Hetotona—Jlelibauna. 4 1,2
[IpumeneHue onpeneneHHOTO HHTErpajia Ak HaX0XKICHUsI TUIOIIa I 2 1,2
KPUBOJIMHEHHOMN TPAIlCLIUH.
[Tpumepsl MpUMEHEHUsI HHTETpasia B (PU3UKE U TEOMETPHH. 2 1,2
IIpakTuyeckoe 3ansitue Ne24 2 1,2

IlepBooOpasnas u unrerpan. @opmyna Hetorona-Jleltbauna.
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Paznen 3 TEOMETPUSA 64

Tema 3.1. Coaep:xkaHue yueOHOro MaTepHaJia 16

Koopaunatel u [TpsimoyronbHast (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE. 2 1,2

BEKTOPBI dopmyiia pacCTOSTHUSI MKy JBYMs TOYKaMH.
YpaBHeHus ceprl, MIOCKOCTU U MPSIMOM. 2 1,2
Bekropel. Moaysbs BekTopa. PaBeHCTBO BeKTOpOB. KoopamHatel BEKTOpAa. 2 1,2
Clio)xeHue BEKTOPOB. 2 1,2
YMHOKEHUE BEKTOpA Ha YUCI0. Pa3iioxkeHne BEKTOpa 110 HAIPABICHUSIM. 2 1,2
VYron mexxay nBymsi Bekropamu. IIpoekiusi BeKTopa Ha oCh 2 1,2
CxassipHO€ MPOU3BE/ICHUE BEKTOPOB. 2 1,2
Hcnonb30BaHue KOOPAMHAT U BEKTOPOB NP PELICHUH MAaTeMaTHMYeCKUX U 2 1,2
NPUKJIAJIHBIX 3a/1a4.

Tema 3.2. Coaep:xxanue yueOHOro MaTepHaJia 22

IIpsaMble 1 mI0cKkocTH | B3aumHoOe pacnonoxeHue IByX OpsIMbIX B IPOCTPAHCTBE. 2 1,2

B IIPOCTPAHCTBE ITapaJjuteIbHOCTB IPSIMOM M INTIOCKOCTH. 1lapaiiebHOCTb MII0OCKOCTEMN. 2 1,2
[leprieH IUKyYNISIPHOCTH MPSIMOM U TIIOCKOCTH. 2 1,2
[lepnienuKyIsip ¥ HaKIOHHAsE. MeKCeCCHOHHAs aTTEeCTAIIHS. 2 1,2
Yroa Mexay nNpsIMON U TNIOCKOCTBIO. 2 1,2
JIByrpaHHbIil yroa. Yroa Mexay MI0CKOCTSIMHU. 2 1,2
ITepnieHIUKYJIIPHOCTD JBYX IUNIOCKOCTEM. 2 1,2
I'eomeTpuueckue mpeodbpa3zoBaHus MPOCTPAHCTBA: MapaJlIebHbIN epeHocC, 2
CHMMETpPHS OTHOCHTEJBHO MIIOCKOCTH.
[TapannensHoe npoekTHpoBanue [1nomaae OpTOroHaJbHON NPOEKIHH. 2 1,2
N300paxeHne NpocTpaHCTBEHHbIX (Uryp. 2 1,2
IIpakTyeckoe 3ansitue Ne25 2 1,2
Koopnunats! 1 BekTOpsl. [IpsiMBbIE M INIOCKOCTH B TPOCTPAHCTBE.

Tema 3.3. Copepxanue y4eOHOIro MaTepuaJa 10

MHororpanHukmn Bepuunsl, pedpa, rpanu MHOTOrpaHHuKa. PazsepTka. MHOrorpanHble yriibl. 2 1,2
Brinykible MHOrorpanHuku. Teopema Oiiepa.
[Tpusma. [Ipsimas u HakinoHHas npusma. [IpaBuiibHas npusma. 2 1,2
[Tapannenenunen. Ky6o
ITupamupa. [IpaBriibHas nupamuaa. Y ceuenHas nupamuna. Terpasap. 2 1,2
CummeTpuu B KyOe, B mapajuiesienuresie, B mpusMe u nupamuae. CedeHus 2 1,2

KyOa, MPU3MBI U IUPAMHUIBL.

OK 02,03,06,09
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[IpencraBiaeHne o NpaBUIBHBIX MHOTOIPAaHHHUKAX (TETpa’Ip, KyO, OKTasap, 2 1,2
JOJIEKAdIp U UKOCAIP).
Tema 3.4. Conep:kanue y4eOHOT0 MaTepuaJia 8
Tesia u moBepxnocru | Hunuunap. OcHoBaHue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 0Opasyromias, 2 1,2
BpallleHusl pas3BepTKa.
Konyc. OcHoBaHue, BbICOTa, OOKOBAsi MOBEPXHOCTh, 00Opa3yromas, 2 1,2
pa3BepTKa. Y CEUCHHBIN KOHYC.
OceBble CEYEHHUs U CEYECHHUS, TapaJlIeIbHble OCHOBAHUIO. 2 1,2
[ap u chepa, ux ceuenus. KacarenpHasi TNIOCKOCTH K cepe. 2 1,2
Tema 3.5. Coaep:xanue yueOHOro MaTepHaJia 8 OK 02,03,06,09
HN3mepenns B O6mwem u ero m3mepenue. MarerpanbHas ¢popmyna oobema. opmyiisl 2 1,2
reoMeTpuM o0bema Ky0Oa, MPSMOYTOJIBHOTO MapaljieNienunea, IPU3MblL, IIHHIPA.
dopmyiibl 00beMa HUpaMUIbl U KOHyca. DOpMYIIbI IO U TOBEPXHOCTEH 2 1,2
IUIMHAPa 1 KoHyca. PopMyIbl o0bema mapa u mionaay chepsl.
[Togo6ue Ten. OTHOIICHHS TUIONIAIeH TOBEPXHOCTEH M 00bEMOB MOAOOHBIX 2 1,2
TEJL.
IIpakTuyeckoe 3ansitue Ne26 2 1,2
MHororpansuky. Tena u MoBepxXHOCTH BpaleHus. M3mepenus B
TreOMETPHUH.
Pasznean 4 KOMBMHATOPUKA, CTATUCTHKA 1 TEOPUS BEPOSITHOCTEMN 20
Tema 4.1. Copepxanue yueOHOIro MaTepuasa 6 OK 02,03,06,09
DJIeMeHTbI OcHoBHbIE OHATHSA KOMOMHATOpUKH. Pa3menienue, nepecTaHoBKH, 2 1,2
KOMOMHATOPUKH COYeTaHusl.
3ajaun Ha TIO/ICUET YKCIIa Pa3MEIEHUM, TePECTaHOBOK, COUETAaHUH. 2 1,2
Penrenue 3a1a4 Ha nepeOoOp BapUaHTOB.
®opmyna 6unoma HetotoHa. CBolicTBa OMHOMUHATIBHBIX KO PHUIIMEHTOB. 2 1,2
Tpeyronpuuk I[lackais.
Tema 4.2. Copepxanue y4eOHOIro MaTepuaJa 6
DJIeMEeHTHI TEOPUH CobbITHE, BEpPOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHUE BEPOSATHOCTEH. 2 1,2
BePOSITHOCTEI [ToHsiTHE O HE3AaBUCUMOCTH COOBITHIA.
JuckpeTHas ciiydaiiHasi BETMUMHA, 3aKOH €€ pacnpeeneHus. YucnoBbie 2 1,2
XapaKTEPUCTUKH TUCKPETHOH ciy4yaifHoil BennuuHbl. [loHsATHE 0 3aKOHE
OOJIBIINX YHCEI.
Pemienne npakTHueckux 3ajad Ha HAX0XKJICHHE BEPOSTHOCTH COOBITUS U 2 1,2
YHCIIOBBIX XapPAKTEPUCTUK JUCKPETHOMN CIy4aHOW BEJTMYMHBI.
Tema 4.3. Copnepxxanue y4yeOHOIro MmarepmuaJia 8
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JIeMeHTBbI [IpencraBnenne JaHHBIX (TAOIHUIIBI, TUATPAMMBI, TPAPHKH) 2 1,2
MaTeMaTH4YeCKOH I'eHepanbHast COBOKYITHOCTh, BEIOOPKA, CpeiHee apu(MeTHIecKoe, MeIuaHa. 2 1,2
CTAaTUCTHKH [TonsaTHE 0 3ajayax MaTEMATUYECKOM CTATUCTUKU. PelleHne NpakTUYEeCKUX 2 1,2

3aJ]a4 ¢ IPUMEHEHHUEM BEPOSATHOCTHBIX METOJIOB.
IIpakTnyeckoe 3ansitue Ne27 2 1,2
DneMeHTbl KOMOMHATOPUKH, TEOPUHU BEPOSTHOCTEH M MaTeMaTUYECKOU
CTaTUCTHKH.
IToBTOpEHUE [ToBTOpenue TeM: OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA. Pemienue 6 1,2
YpaBHEHUU, CUCTEM YpaBHEHMM U HEpaBeHCTB. [IponsBonHas,
nepBooOpa3Has u UHTErpall.
Koncyabranumn S)
IIpoMeskyTOUHAsI aTTECTALUS - IK3aMEH 10
Hroro mo pucuuminue: 295
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3.VCJIOBUSI  PEAJU3ALIMA  TNPOTPAMMBI  YUYEBHOI
JACHUTIIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecne4eHNI0 y4eOHOM M CHUIINHBI:

Peanuzarus nmporpaMMbl JTUCIUIUIMHBEI TpeOyeT HaMU4Hs yueOHOro KaOuHeTa
MaTEeMaTHKU ISl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO THUIMA, MPaKTHYECKUX
3aHATUN, B TOM 4YHUCIIE TPYNIOBBIX, WHIUBUIYaJIbHBIX, NMHCbMEHHBIX, YCTHBIX
KOHCYJIbTAINH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlLlUU.
O6opynoBanue:

- pabouee MecTO MpenoaaBaTelis;
- ClIeMaIn3UpoBaHHas MeOEb (CTOJIBbI, CTYJIbsl IO KOJMYECTBY O0yUYaOUINXCS);
- IOCKa YYEHHYECKasl.
TexHuueckue cpeacTBa 00yUeHUS:
- KOMIIbIOTEP (HOYTOYK);
- MYJIbTUMEIUNHBIN TPOEKTOP, IKPaH.
VYyeOHo-HArNIAIHBIE  MOCOOMS:  IUIaKaThl,  y4eOHO-HArIsiAHbIE  TOCOOUs,
o0ecrieunBaIIMe TEMaTHYECKHEe WLIIOCTpalMu 1o pabodeil mporpamme
JUCHHUIUIMHBI, B TOM 4YHCJE, BHACO-ayAHO MaTepHalbl, KOMIBIOTEPHBIC
MPE3CHTAIINH.

KoMmneioTep wuMeeT IOCTyHn K 3JEKTPOHHO-OMOIMOTEYHBIM CHCTEMAM,
BbIXO/ B TJIO0QJIbHYIO ceTh VIHTEpHET, OCHAIIEH JIMLIEH3UOHHBIM MPOTpaMMHBIM
o0ecrieueHreM.

3.2. YueOHO-MeToaMuYeckoe M HHPOPMALMOHHOE obOecredyeHue
peau3anuu y4eOHOoi TUCIHIIHHBI
OcHOBHBIE yUeOHbIe U3TaHUsI
1. bammakoB, M. 1. Martematuka: ydeOnuk /M.U. bammakos.- 2-e u3n., crep.-
M.: KHOPYC, 2019.- 394c.- (CTIO) https://www.book.ru
2. boromonos, H.B., Camoiinenko, I1.1. Martemaruka: yaeonuk mist CI10O /H.B.
boromonos, IIL.LM.  Camomnenko.- M.:  Opaiir, 2019.- 40lc.-
(ITpodeccronanpHOe oOpa3oBanue) https://urait.ru
3. boromomnos, H.B. Ilpaktuueckue 3aganus mo matematuke. B 2-x 1. Y.1: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 326¢.- (ITpodeccuonanpsuoe odpa3zoBanue). https://urait.ru
4. boromonos, H.B. [Ipaktuueckue 3aganust mo matematuke. B 2-x 4. U.2: yueO.
nocobue ans CITO /H.B. boromornos.- 11-e u3z., nepepad. u gom.- M.: KOpaiir,
2019.- 251c.- (ITpodeccuonansHOE 0OpazoBanue). https://urait.ru
5. TyceB, B.A. I'eomerpus: ydyebHOEe TIOCOOME  IJII  CPEIHETO
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: MU3narensctBo HOpaiir,
2020. — 280 c. — (IIpodeccuonanbHoe oopazoBanue) https://urait.ru
JlonmosiHUTEIbHBIE YUeOHbIEe U3IaAHMS
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https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003

6. boromonoB, H.B. Anrebpa u Hauana ananmmuza: ydeOHOe mocobOue s
cpeadero mpodeccuoHanbHoro ob6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromonoB, H. B. Maremaruka. 3agauu ¢ pemeHusmMud B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c.— (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu c¢ pemenusimu B 2 4. Yactp 2 :
ygeOHOe  TocoOmWe i1 CpeaHero  MpodecCHOHAIBHOTO  0Opa3oBaHus /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Maremaruka: anreOpa U Hayajla MAaTEMAaTHYECKOTO aHAaJIN3a, T€OMETPHS IS
npodeccuil ¥ cnenualbHOCTEN COoIMaIbHO-dKOHOMUYecKoro mpoduiis/ I'yces B.A.
, I'puropseB C.I'. , UBonruna C.B. - 2-e u3g. ctep.— M.: Axkanemus, 2018.-
416 c. https://academia-library.ru

HNHuTepHer-pecypcesnl
10.. www.fcior.edu.ru (PenepanbHbiil TIEHTP HHHOPMAITHOHHO-00Pa30BaTEIIEHBIX
pecypcoB (OLIUOP)).
11. www.school-collection.edu.ru (Equnas KoJIeKIus ugpoBbIX
00pa3oBaTeIbHBIX PECYPCOB)
12. www. Ucheba. com (O6pa3zoBarenbHbIi mopTan «Yueba»: « YPOKm» (WWW.
uroki. ru)
MeTtoauueckue ykazaHusi st O0y4yalomuxcsi 1O  OCBOEHHIO
AUCHUNITIHHBI
13. Meroaudeckue ykKazaHUs JJIsi 00YUYarOIIUXCS IO BBITTOTHECHUIO MTPAKTHUYECKUX
pabor.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJIb N OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOH

JUCIHUIIVIMHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

®opMbI U METOAbI
KOHTPOJISI U

Pe3yabTarnl 00yyeHus OLIEHKHU
pe3yJabTaToB
00y4eHust
Obwue Komnemenyuu: Texymmit
OK 02. OcymiecTBasaTh MOUCK, aHAIW3 U HHTEPIPETAIui0 WHGOPMAIMH, | KOHTPOJIb:
HEOOXOIUMO JUTSI BRITIOMTHEHUS 3371249 TPO(EeCCUOHATTLHON e TEIIbHOCTH. - OIIPOC YCTHBIM
OK 03. [InanupoBaTh M peaiM30BbIBATH COOCTBEHHOE MTpodeccuoHabHOE U | ((DpOHTAIBHBIN);
JUYHOCTHOE Pa3BUTHE. - TECTUPOBAHUE;
OK 06. IIposBiATHL rpaXk1aHCKO-IIaTPUOTUYECKYIO MO3UIIUIO, | - BBIITOJTHEHUE
JIEMOHCTPUPOBATh OCO3HAHHOE TIOBEJCHHE HAa OCHOBE TPAJUIIMOHHBIX | MUCHMEHHOMN
0011e4eI0BeueCcKUX [EHHOCTEH, MIPUMEHSITh CTaHIapThI | pabOTHI;
AHTUKOPPYIIIMOHHOTO TTOBEICHUS - BBITIOJTHEHUE
OK 09. Ucnonps3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUU B IPO(HECCHOHATBHON | MPAKTUYECKOM
JIeSATEIIbHOCTH. padoThI
Ilpeomemmuoie pe3ynomamel: (MHIMBUyaTTbHA

- c(OPMHPOBAHHOCTh TPEJCTABICHU O MaTeMaTHKe Kak YacTH
MHPOBOM KYJIBTYpbl U MECTE MATEMAaTHUKA B COBPEMEHHOM IMBUJIM3ALNH,
crioco0ax oNnucaHusl ABJICHUN pealbHOI0 MUpa Ha MaTeMaTUYeCKOM

- c(OPMUPOBAHHOCTh TMPEACTABICHUN O MATEMATHYCCKHUX TOHATUIX
KaK BAKHEHMIIMX MATEMaTUYECKUX MOJEINSIX, MO3BOJISIIOIIUX OIMUCHIBATH U
U3ydaTb pasHblE IIPOLECCHl M SBJIEHUS; IIOHUMAHHUE BO3MOXKHOCTH
AKCMOMAaTUYECKOTO MOCTPOEHUSI MATEMATHYECKUX TEOPUI;

- BJIaJICHUE METOJAMHU [JI0KA3aTeIIbCTB W AJIITOPUTMOB  pELICHUS,
YMEHUE HUX IPUMEHATH, NIPOBOJUTH JOKA3aTEIbHBIE PACCYKIEHUSA B XOHE
peuenus 3auag;

- BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAaMU PELICHUS pPAlMOHAIBHBIX H
UPPALMOHAIBHBIX, IIOKa3aTEIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YpPAaBHEHUH W HEPABEHCTB, HMX CHUCTEM; HCIIOJIB30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX INPOTpaMM, B TOM YHUCIIE JJIA I10- UCKA IIyTH pELIECHUs U
WJUTFOCTPALIMY PELICHUS] YPABHEHUIN U HEPABEHCTB;

- C(l)OpMI/IpOBaHHOCTB Inp €JICTaBICHUI 00 OCHOBHBIX IOHSTHUSIX
MAaTeéMaTHYCCKOro aHajiu3a H HuX CBOﬁCTBaX, BJIAICHUC YMCHUCM
XapaKTCPU30BaTb IMOBCACHUC (I)YHKI_[I/II\/'I, HCIOJIb30BAHUC TIOJYUCHHBIX

3HAHUU [ ONTMCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMM IMOHATHSAMH O IJIOCKMX M IIPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpPaxX, HX OCHOBHBIX CBOWMCTBAX;

- c(hOpMHUPOBAHHOCTh YMEHHS PaCIIO3HABaTh T€OMETPHUECKUE (PUTYPHI
Ha 4YepTekax, MOJCISIX W B pPEaJbHOM MHUpPE; MPUMEHEHHE H3YYEHHBIX
CBOICTB reoMeTpudeckux Quryp u Gopmyn Ui peuieHus] TeOMETPUIECKUX
3a/a4 1 3aJ1a4 C TPaAKTHYECKUM COJICPKAHUEM;

- chOPMUPOBAHHOCTh TPEJCTABICHUNA O TIpoleccax U SBIICHUSX,
MMEIOIUX BEPOSTHOCTHBIA XapaKTEp, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MUPE, OCHOBHBIX MOHATHUSX JIEMEHTAPHOW TEOPUH BEPOSTHOCTEM;
YMEHH HaxXOIUTh W OIICHHBATh BEPOSTHOCTU HACTYIUIEHUS COOBITHN B
MPOCTEUIINX NPAKTHYECKUX CUTyallUsIX W OCHOBHBIC XapaKTEPUCTUKU

s (hopma paboTHI)

[Ipomexyrounas
aTTecTrauus B
dopme:

1 cemectp -
JK3aMeH

2 ceMecTp -
9K3aMeEH.

Meron
IIPOBEICHUS
IIPOMEKYTOUYHON
aTTecTauuu -
BBIIIOJIHEHHE
JK3aMEHALIMOHHOT O
KOMIIJIEKCHOTO
3a1aHUsA
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CJIly4aliHbIX BEJIMYUH;
- BJIaJICHUE HAaBBIKAMH HCIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
IPOrpaMM IPU PEIICHUH 3ajau.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsI POBeeHUs MPOMEKYTOUYHOM aTTecTAlNH
o0y4yaromuxcsi Mo JUCUMIIHHE

IHoka3zare/n U KpUTEPUHU OLICHMBAHUSA KOMIIETEHIIHI
Ilokaszarenn W KpPUTEPUM OLEHUBAHHUS KOMIETECHLHWM, ONMMCAHHUE IIKAJ
OLICHMBAHUS COJIepkKaTcs B MpuiioxkeHuu 1.

KoHTposbHbBIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs COIepkKATCS B IpHIIoKeHUH 1.
MeTtoauyeckue MaTepHuabl

Meroauyeckue Marepuasnbl, OINPEACIAIOINUE IPOLEAYPbl OLECHUBAHUSA
3HAHWM, YMEHUH, XapaKTepU3yoIux (OpMUPOBAHUE KOMIIETEHIIUM, COAEpKaTCA
B MpUJIOKEHUU 1.
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IIpunoxenne 1
KoHTpo/IbHO-011eHOYHBbIEe CpeIcTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
OVY .05 MaTemaTuka (yriay0JieHHbIii yPOBEHb)

1.1. ®opma npoMe:KyTOUYHOM aTTecTamum: 3K3aMeH (1, 2 ceMecTpsl).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBAHMS Pe3yJIbTATOB BbINOJJHEHNUS 3a]aHU

OneHuBaHue pe3yJbTAaTOB BHIINOJHEHUS 3a/laHUld  MPOMEXKYTOYHOW — aTTecTaluu
00y4aroLUXCsl OCYLIECTBIISIETCS HA OCHOBE CJEAYIOIIUX IPUHIIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
NPAaKTUYECKOTO OMbITa, OOMIMX M MPO(PECCHOHATBHBIX KOMIETEHIUH, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

aICKBATHOCTH OILCHKHW — OLCHKAa BBIIIOJIHCHUA 3aIIaHI/Iﬁ AOJDKHA MOPOBOAHUTLCA B
OTHOIIEHMH TE€X KOMIIETEHIIUH, KOTOpble HEOOXOMuUMBbl A J(PQPEKTUBHOTO BBITOTHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHHs 3aJaHUN JOKHA 00Janarh
BBICOKOH CTEIMEHBI0 YCTOWYMBOCTH MPH HEOJHOKPATHBIX OICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAaHUW, YMEHUH, TMPAKTUYECKOrO0 OMbITa, OOMUX U MTPO(PECCHOHATBHBIX KOMIIETEHIIUN

00yJaromuxcs;

KOMIUJIEKCHOCTH OILIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJAHEHHS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMMe ©  Npo(ecCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHS KOHKYPCHBIX 3aaHUN JIOJKHA OBITH
HE3aBUCUMON OT OCOOEHHOCTeW TpOodEeCcCHOHAIbHOW OpHEHTALWd WU [PeIrouYTeHUuN
npenojaaBaresieil, OCyIECTBISIIOIINX KOHTPOJIb WIH aTTECTALIUIO.

IIpy BBINOSHEHUU NPOLELYpP OLEHKH 3aJaHUN MCIONB3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbIX OAJUIOB;

METO/]I pacyeTa CBOJAHBIX 0aslIoB;

Pe3ynbpTaThl BBINOJIHEHUs 3aJaHUN OLIEHHWBAIOTCS B COOTBETCTBUU C pa3pabOTaHHBIMHU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja JUIs OLleHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM IMIKAJIBI YY€Ta Pe3yJbTAaTOB B MSITH OAJIbHYIO OLIEHOYHYIO MIKAITY:

Onenka Konn4yectBo 0a/1510B, Ha0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U NPAKTHYEeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0oporio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BeimonuuTk npaktuyeckoe 3ananue (1 3aganue).

| cemectp
IMpumepHbIe BONPOCHI IS cOOeceT0BAHUS

1. L[CJ'IBIC U pallMOHAJIBHBIC YHCJIA.
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JleficTBUTENIbHBIC YHCIIA.
[TpuGnnxKeHHbIe BEIYUCICHHUS.
KoMiuiekcHsle yucina.
Kopuu u crenenu.
KopHu HaTypanbHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ palioHaJIbHBIMU [10KA3aTEJIAMHU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTENBHBIMU TIOKA3aTEISIMU, HX CBOMCTBA.
Jlorapudm uncina. OCHOBHOE JOrapu(pMHUUECKOE TOKIECTBO.
0. Jlorapudmer. CBoiicTBa orapu@mos.
1. Jlorapudm. JlecaTuuHbIC U HATYpATbHBIC JIOTAPU(PMBI.

12. Jlorapudm. Onpenenenue. [IpaBuna neiictBuii ¢ morapupmamu.

13. Jlorapudm. OcHoBHbIe OHATHS. [Iepexoa kK HOBOMY OCHOBaHHMIO.

14. TIpeoOpa3oBanue anreOpandecKux BBHIPAKCHUH.

15. IlpeoOpa3oBaHue pallMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUI.

16. IIpeoOpa3oBaHue CTENEHHBIX U MOKA3aTEIHHBIX BHIPAKECHUH.

17. TIpeoOpa3oBaHue MOKA3aTEIbHBIX U JIOTAPU(PMUICCKUX BBIPAKCHUM.

18. Pammannas mepa yrina. BpamareiasHoe qJBUKCHHE.

19. Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHI€HC YUCIIA.

20. 3HakW, 4YHCIOBBICE 3HAYEHUS W  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUYECKUX (YHKLUH.

21. TpuroHomerpuyeckue (PyHKIIMH YUCIOBOTO apryMEHTa.

22. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

23. ®opMynbl TMPUBEICHHUS.

24. ®opmyInbl CI0XKEHHUS.

25. CuHyC ¥ KOCHHYC JABOHHOTO yriia. @opMyJisl HOJOBUHHOTO YIIa.

26. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHHUE.

27. Tlpeobpa3oBaHne MPOU3BEICHIS TPUTOHOMETPHUECKUX (QYHKIUN B CyMMY.

28. IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUH.

29. Belpa)keHHE TPUTOHOMETPHYECKHX (YHKIUI dYepe3 TaHTeHC MOJOBUHHOTO
apryMeHTa.

30. ApkcuHYC, apKKOCHHYC, apKTaHT€HC YHCIIa.

31. IIpocreiiye TPUTOHOMETPUYECKHE YPABHEHHUS.

32. Ilpocreiimme TPUTOHOMETPUIECKHE HEPABEHCTBA.

33. ®ynkuuu. OcHoBHbIe TOHATHSA. OOnacTe oOmNpeneneHuss MW MHOXKECTBO
3HA4YCHU.

34. ®ynkuuu. ['paduk pyHkuuu.

35. ®@ynknuu. Iloctpoenue rpaduKoB (QYHKIUH, 3aJaHHBIX Pa3THYHBIMU
croco6amu.

36. ®ynkuuu. CBoiicTBa PyHKINH.

37. ®yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPAaHMYEHHOCTb,
MEPUOTUIHOCTb.

38. ®ynkuuu. IIpoMexyTku Bo3pacTaHuss U yObIBaHMs, HauOoJsbllee U
HaMMEHBIIIee 3HAYCHUS, TOUKU dKCTpemMyMa. [ padudeckas MHTEpIpeTanusl.

39. Crnoxnas ¢yHkuus (koMno3uuus). ApudmMeTHuecKkue onepanud Haj
GyHKIUSAMHU.

40. ®dynkuuu. [ToHsTHE O HENPEPHIBHOCTH (PYHKIHH.

41. Obpatnbie ¢yHkuu. O6nacTe onpeaeneHUuss U 00JacTh 3HAU€HUH OoOpaTHOMN
byHKINN.

42. O6patubie pynkiuu. Coiicta. ['paduk oOpaTHON QyHKITHH.

43. Jlorapudmuueckas GyHKIUs, €€ CBOUCTBA U TpaduK.

44. JlorapudmMuyeckue ypaBHEHHS U HEPABEHCTBA.

45. TlokazatenbHast QyHKIMS, €€ CBOMCTBA U rpaduk.

RROoN k0N
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46

47. Crenennas GyHKIHS, €€ CBOWCTBA U rpaduK.

48. YpaBHEHHUS M HEPABEHCTBA CTEIICHHOMN (DYHKIIHH.

49. OOGnacTh ompeAeacHHsS U MHOKECTBO 3HAYeHUH (PYHKIUH y= SINX,e€ cBOiCTBa
u rpaduxk.

50. OO6umacTp onpeaeeHuss 1 MHOKECTBO 3HAYCHHH (DYHKITUU Y= COSX, e€ CBOMCTBA
u rpaduxk.

51. OO6umactp onpeneneHus U MHOKECTBO 3HaueHUN GyHKIHH )= {gX, e€ cBOiCTBa
u rpaduxk.

52. O06sacTh onpeAesieHus] 1 MHOKECTBO 3HaYeHU (pyHKIHU y= ClgX, e€ cBOMCTBa
u rpaduxk.

53. IlpeoOpazoBanusi rpadukoB ¢yHKIUNA. CHMMETpHUs OTHOCHUTEIBHO OCEH
KOOp/MHAT.

54. TlpeoOpazoBanusi rpadukoB GyHKIMN. [lapamienbHbIi mepeHoc.

55. IIpeobpazoBanus rpaduxoB QyHkiuil. CHUMMETpHs OTHOCHUTEIBHO Hayaia
KOOpJMHAT.

56. IIpeobpazoBanusi rpadukoB ¢(yHKIHMA. CHMMETPHS OTHOCHUTEIBHO TMPSMOU
y=X.

57. TlpeobpazoBanusi rpadpukoB (yHKImiA. PacTsikeHne W cxartue BIOIb Ocei
KOOpJMHAT.

58. VYpaBHeHus. PaBHOCHMIIBHOCTH ypaBHEHUH,

59. VpaBuenusi. OCHOBHBIE IPHUEMBI UX PEIICHUS.

60. Cucremsl ypaBHeHUI. PaBHOCHIBHOCTD CUCTEM ypaBHEHUH.

61. Cuctembl ypaBHeHUN. OCHOBHBIE IPUEMBI UX PEIICHUS.

62. HepaBenctBa. OCHOBHBIEC IPUEMBI UX PELICHHUS.

63. HepaBencrtBa. PaBHOCUIEHOCTH HEPABEHCTB.

64. Vcnonp3oBaHue CBOMCTB W TpagukoB (GYHKIMU NPU pEIICHUH YPAaBHEHHHA U
HEPaBEHCTB.

65. MeTox HHTEpPBAJIOB.

66. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHUMN

. IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

67

. I/I306pa)KCHI/Ie Ha KOOpI[PIH&THOIZ IIJIOCKOCTH MHOXXCCTBA peI_HeHI/Iﬁ HCPAaBCHCTB

C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

HpuMeprle NMPaAKTUYICCKUEC 3aJlaHUA
Pa3BuTHe NOHATHS 0 YHCIE

1.

2.

3.
]

Z

Beruncnuts:
(1+i)°
Haiitn MOgyne M apryMeHT KOMILJIEKCHOTO YUCIIa
z=-5i
Janbl yncna:
= 2+5

=1-:

v Zy- .
Hatigure: =1 2

4,
Z

g

Jla"b! uncna:

=2 -
=2 +4/%

o Z, ==z
Hatigqure: “1 “=
KopHu, crenenn u jorapupmbl
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1. Berunciure |0g5|092|093|092512
3 445
2. Brrancaure 2 2131

1 1
3. Brlunciure > |og J+ |og 32 -3 |Og 28

4, Brruncnure |og 12 —% |0g332 +% |Og 8

OCHOBBI TPUTOHOMETPHUU
37T

o sln—— o
1. Haiitu 3HaK yncia 3 . OTBer obOocHYyiiTE.

Haiitu 3nak uncina Ctg28() . Otser obocHyiire.

37T
o Cogs— o

3. Haiizute sHak uncna ~ - 6 . OTBer obocHyiiTe.
4. Jlokaxure, uro LY * 0 — SIN*& =1g*a - sin*a
DyHKIUH, UX CBOIICTBA U rPaUKH
1. [Toctpouts rpaduk GyHKIUN
y=x73
2. [Toctpouts rpaduk GyHKIUN

1
y=x ¢++1

ix
F= :
3 Hana ¢pyHKIHS x+2 | Haiftu 3HaueHns (GyHKIMM B TOUKAX -
1, 510
— T

4. HaiiTi 06acTh onpeneneHus QyHKIus » In x* —6x+10)

YpaBHeHUs U HEPABEHCTBA
1. Pemnre ypaBHeHue COS ( X+ %) =1

2 Pemute ypaBHenue 3tg (3X + %) =-3
3. Penmte ypaBrenne 1—tg?x = 2tgx
4

Pemute ypaBHeHue COS (1— X) =1

Il cemecTp
IIpumepHBbIe BONPOCHI 1151 co0eceJ0OBAHUA

1. Croco0BbI 3aJ1aHus 1 CBOMCTBA YHCIIOBBIX ITOCJIEN0BATEILHOCTEN.

2. CyMMHpOBaHUE MOCIEI0BATEILHOCTEN.

3. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ TEOMETPUUECKHIT CMBICII.

4. [TonsTHE O MPON3BOAHON YHKIINH, €€ GUUUECKUN CMBICI.

5. VYpaBHeHHE KacaTelbHONW U HOPMAIH K rpaduky QyHKIUH.

6. [Ipon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHMS, YACTHOTO.

7. [Tpon3BOHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

8. [IpuMmeHeHre TPOU3BOAHONW K HCCIEAOBAHUIO (YHKIUH M TOCTPOCHHUIO
rpaduxosB.

9. [IpumMepsl UCHONIB30BaHUS TPOU3BOAHOW JIsI HAXOXKIEHUS HAWIYYIIEro
peIIeHus B IPUKIIAIHBIX 3a7adax.

10. Bropas npousBosiHas, ee reomerpuueckuil cMmbici. HaxoxaeHue ckopocTu

JUTS TIpoliecca, 3aJlaHHoro (popmyioit u rpaduxom.
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11. Bropas mpousBogHas, ee ¢(uzmueckuii cMpicia. HaxoxneHue ycKopeHus
JUTS TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

12. IlepBooOpa3nas u unrterpai. CBoicTBa.

13.  TabGmnmima nepBooOpa3HBIX.

14. OnpeneneHHblil MHTErpajl, OCHOBHBIE CBOMCTBA U €r0 I'€OMETPUUYECKUI
cMmbicit. @opmyna Herorona—JleliOHuna.

15. [IpuMeHeHHE ONpENENeHHOr0 WHTEerpaja sl HAaXOXACHUS IUIOIAAN
KPUBOJIMHEWHOW TpaIeiuu.

16. OcHoBHBIE  TOHATUS  KoMOuHaTOopukH. Pasmemenus.  CoderaHwus.
[TepecTanoBkH.

17. 3ajaud Ha TMOJCYET YHUCIa pPa3MEIIECHUN, MEepPEeCTaHOBOK, COYETaHUM.
Pemienue 3aau Ha nepeGop BapuaHTOB.

18. ®opmyna 6unoma HetoToHa. CBoiicTBa OMHOMHHAIBHBIX KO3()PHUIIMEHTOB.

19. Tpeyronsuuk Ilackars.

20. Co0bITHE, BEpPOSITHOCTH COOBITHUS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTCH.

21. [IpencraBneHue aHHBIX (TAOIUIBI, TUATPAMMBI, TpadUKH)

22. B3aumHoe pacrionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

23. [TapannenbHOCTh MPSAMON M IUNIOCKOCTH.

24.  IlapannenbHOCTh TIOCKOCTEH.

25. [leprieHANKYIAPHOCTD MPSIMOM U IJIOCKOCTH.

26.  IlepnieHAMKYISAp U HAKIOHHAS.

27. VYron Mexay npsiMoil ¥ IIIOCKOCTBIO.

28. JIByrpaHHbIN yroJ.

29. VYron Mexay MI0CKOCTSIMHU.

30.  IlepreHAMKYISAPHOCTH ABYX IUIOCKOCTEH.

31. I'eomerpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapalIeIbHBIN IEPEeHOC.

32. I'eomerpuueckue npeoOpa3oBaHus IPOCTPAHCTBA! CUMMETPUS
OTHOCHTEJIBHO IIJIOCKOCTH.

33. MHuororpanauku. Bepimnel, pedpa, rpaHu MHOTOTpaHHHUKA.

34. [Tpusma. Ilpsimas u HaknoHHas npu3Ma. [lpaBunbHas npusma.

35. Mpuororpannuku. [Tapamnenenunesn. KyoO.

36. IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

37. CumMerpu B KyOe, B apajjiesienuiesie, B Ipu3Me U MUpaMue.

38.  CeueHus kyOa, IPU3MBbI U TUPAMU/IBI.

39. [IpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHUKAX (TETpadp, KyO, OKTasp,
JIOICKA’AP U UKOCADIP).

40. Hunuuap. OcHoBaHue, BbICOTa, OOKOBask MOBEPXHOCTh, OOpa3zyroIas,
pas3BepTKa.

41. OceBble ceUeHUs UIUHAPA U CEUCHUS, TTapaJlIeIbHbIe OCHOBAHUIO.

42. Konyc. Yceuennslii konyc. OcHOBaHHWe, BbICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

43.  VYceueHHoli KoHyc. OcHOBaHHe, BBICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrorasi, pa3BepTKa.

44.  OceBble CeueHHs KOHYCA M CEUEHUs, apauieIbHble OCHOBAHUIO.

45. ap u chepa, ux ceueHus.

46.  KacarenbHas MmI0CKOCTh K cdepe.

47. O6nvem u ero nzmepenue. arerpansHas Gopmyia oobema.

48. Ob6vem  Tema. Dopmynsl  obObeMma Ky0a,  TPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

49, ®opmyinel 00beMa MHPAMHJIBI U KOHYCA.

50. ®opmysbl 00beMa 1mapa U miomaau chepsl.

51. @®opMyITbl TUIOIIAHN TOBEPXHOCTEN IIMIIMH/IPA U KOHYCA.
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52.

ITomoGue Tten. OTHOIIEHUs IUIOINAAEH MOBEPXHOCTEH M 00BEMOB

MOAOOHBIX TEIL.

53.
54,
55.
56.
57.
58.
59.
60.

[IpsimoyronbHast (qekapToBa) cUcTeEMa KOOpAUHAT B IPOCTPAHCTBE.
dopmyiia pacCTOSTHUS MEXy ByMs TOYKaMH. Y paBHEHHE CHEPBI.
Bexropsl. Monyib Bektopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOPOB. Y MHOXKEHHME BEKTOPA HA YHCIIO.

Bexropsl. KoopauHatsl. PaznoxeHue BEKTOpa 110 HaIIPaBICHUSAM.

VYron Mexnay nByMs BekTopaMmu. IIpoexnns BekTopa Ha OCb.

Koopaunats! Bekropa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPU PEILICHUU MAaTEMATHYECKUX H

IMMPUKJIAAHBIX 3a1a4.

IIpuMepHbIe NPAKTHYECKHE 3aJaHNUS
Ilepeuensb 3aga4
Hauaja MaTeMaTH4ecKoOro aHajn3a

1.
linél[:x: —5x +

2.

3.

Brrauciaure
3)

-

. 3
Brrauciure: lim
x—2

HaiinuTe npou3BoIHYIO (QYHKITHIA:

a) f(X) =5x*+3x +7
6) f(x) == —2/x +7

4.
y=2x*+1

5.

6.

Haiitu  ypaBHeHme kacarenpHOH K  rpaduky QGyHKOIHA

Haiinure nponsponyio gynkmuu » = VA~ T3x+4

Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI

f(X) =—2x>+21x* = 72x+9

7.
8.

skcTpemyma

9.

dynkmun Y =

10.

skcTpemyma

11.
f(x) na

Haifaure npomsBoanyto GyHKun Y =Ssin(x’ + 2)-cos(x —2)
Haiimute m0POMEKYTKH MOHOTOHHOCTH (YHKIIMA ¥ TOYKH
=x*+6x*+ox +8

Haiiqure Touku mepernba v MPOMEXYTKH BBIMYKIOCTH rpaduKa
rt-6x* + 4

Haiinute npoMEXyTKM MOHOTOHHOCTH (YHKIMH M TOYKH

=x*-6x*+ox

Jokaxwure, uto pyHkuMs F sBisercs mnepBooOpa3sHON 1 (GYHKLIUU

MIPOMEXYTKE ( - 00 ; +00), eciu

a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpluncaure MHTErpai I (X* +4x+1)dx BelumciuTe MIOMANb

duTypBI, OrpaHHYeHHOI rpaduroM GyHKIHK Y =3X’, IpAMBIME X =2,X=4 U

0OCBIO adcIce

13.Bprarcnure uHTErpain _[

2xdx
3+x?

14.Bpraucante 1uiomans (QUrypbl, orpaHuYeHHOW rpapukoM (QyHKIUU
y =16—x* u ochro abeimce

15.Beruncaure miomans GUrypsl, orpaHuueHHON rpadukom QyHKIMHK
y=1—x* u ockro abeuuce
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Kom0unnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTE

1. B rpymme 32 crynenta. CKOJBKUMH CIIOCOOAMHU MOYHO
chopmMHupoBaTh KOMaHIy W3 4 YEJIOBEK JUIA YYacTHs B MaTeMaTHYECKOH
ommMmnuane?

2. BreraucanTs: A73+AE;2+A53
3
P—-A + é’—;
3. Haiitu 10
4. CKOJIBKO Pa3JIMYHBIX IECTH3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO Iudp
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IMUQPPHI B UUCTAX OBLIN PA3TUIHbI?
5. [udp ceiida odpasyercs u3 nByx uncen. [lepBoe, 1By3HAUHOE YHCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpsl B unuciie MOTyT MOBTOPSTHCA). Bropoe, Tpex3HauHoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoJIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psi uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmerrdeckoe, pazmax,
MOJIy B MEJIaHYy.

7. Ipu xaxux 3Hauenusx x cpeonee apupmemuuecxkoe paoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Boibopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Meauany 3Toil BBIOOPKH.

9. Omnpenensis cTeneHb 3aCOPEHHOCTH [IBETOYHBIX CEMSTH, BBISICHSITN, CKOJIBKO CEMSTH

COPHBIX PacTEHUM COAEPKUTCS B Kak1oM u3 100 mpou3BOJIbHBIX 00pa30M BEIOPaHHBIX TAKETOB
C OJIMHAKOBBIM YUCIIOM ceMsiH. [lomyunu:

Uucno ceMsiH COPHBIX pacTeHUI

Yuciio nakeToB

Haiitu cpeanee apudmernueckoe 1 MOay.
10. Tloacuutanu oOveM mpoaaxk marasuHa B TeueHue 10 nuelt (B Thic. pyo.): 45, 39,
33,37,31,29,41, 41. Haiitu cpennee apudMeTHIecKoe, MOy U METHAHY.

I'eomerpus

1. OceBoe ceueHME KOHYca — MPABWIIBHBIM TPEYroJbHUK CO CTOpOHOH 12 cMm.
Haiinure tutomans ceueHHs, MPOBEIECHHOTO depe3 JBE 0O0pa3yroliue KOHYCa, yroidl MEeXIy
kotopeiMu  paBeH () .Otpesok AD IepHEHIMKYISPeH K ILUIOCKOCTH PaBHOOEIPEHHOIO
tpeyrompauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD no npsmoii BC.

2. Paccrossane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 mmockoctu ABC, eciiu AB=6 cwm.

3. B tpeyronbauke ABC nmano: ZC :90 AC=6 cM, BC=8 c¢cm, CM — meauana.
Yepes BepmmHy C mposenena npsmas CK, nmepneHIuKynasipHas K IUIOCKOCTH TpeyrojbHHKa
ABC, mpuaem CK=12 cm. Haiiqute KM.

4. Yepe3 cropony AB pomba ABCD mnposenena miockocte ADM Tak, uto

nsyrpaussiii yron BADM pasen () . Haiigure cropony pomGa, eciu ¢BAD =45

paccrosHue oT Touku B no mnockoctu ADM pasHo 43

5. Cymma mmoniafiel Tpex TrpaHel ImpsSIMOYTOJbHOIO Mapajuiesienunea, UMEIUX
obmiyro BepiuHy, papHa 404 oum’, a ero pedpa MpoHoOpHUOHANBLHE! yicaaM 3, 7 u 8. Haiture
JMaroHaJlb napajuiesenumnena.

6. M3mepeHus MpsAMOYTOJIBHOIO Mapajuienenunena passsl 8 cM, 12 cm u 18 cm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.
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1. [ap paguyca 41 nm nepecedeH MIOCKOCTHIO, HAXOIALIEICS Ha pacCTOSAHUU 9 1M
OT 1eHTpa. Haiinure miomaab ceyeHusl.

8. B xonyce manmuHa oOpa3yromiel paBHa S5, a paauyc ocHoBaHHs paBeH 4. Haiimure
00beM KOHYCA.

9. Haiitn xocuHyc yria mexay Bexropamu: @(2,—1,1) u b(4,—3,5)

1.3.2 Kpurepuu ouneHkn

banme! 3a
Kpurtepun ouieHKH pe3yJbTATOB BbINOJTHEHHS KPUTEPUU OIICHKU
TEOPETUYECKOro 3aaHu s MakcumMajabHBIH
0aa1 — 1 6amaa
- JIGMOHCTpUpYeT TIJIyOOKOe, TIOJIJHO€ 3HaHWE W TOHHMaHHE 1
MIPOrpaMMHOT0 MaTepHaa;
- HMCUEPNBIBAIOIIE, TOCIEI0BATEIHFHO, TPAMOTHO W JIOTHYECKH BEPHO
W3JIaraeT MaTepual;
- Ia€T TOYHOE OIPEJIEICHUE U HCTOJIKOBAHUE OCHOBHBIX MTOHSATHI;
- TpH OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTh CYXKICHHH,
MPUBOJUT BEPHBIE apTyMEHTHI, A€TAeT MPaBUIbHBIC BBIBOJIBL;
- MPABWJIbHO U 00CTOSITEILHO OTBEUAET HA COITYTCTBYIOIINE BOIIPOCHI.
- JIEMOHCTPUpPYET TIJIy0OKOe, TIOJHOEC 3HAaHWE W IOHHUMAHHE 0,6

IIPOrPaMMHOI'0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHHsS] OCHOBHOM CYTH I'PaMOTHO U
JIOTUYECKH BEPHO M3JIaracT MaTepHal;

- JIOIyCKAaeT HECYIIECTBEHHbIE HETOYHOCTH IIPU OIPEACICHUN W
VCTOJIKOBAaHUHU OCHOBHBIX IOHATUH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYKICHHH,
NPUBOAUT BEPHBIE aPryMEHTBHI, BEPHO, HO C HE3HAYUTEIbHBIMU
OIIMOKaMU JIETIaeT BHIBOJIBI;

- NpPaBUJIBHO, HO COBEpIIas HE3HAYMTENbHbIE OIIMOKH, OTBEYaeT Ha
COIYTCTBYIOIIME BOIPOCHI.

-pacKpbIBaeT OCHOBHOE COJEp)KaHWE Yy4eOHOro MaTepuana, Ho 0,3
OOHApPY)KUBAIOTCSI  CYIIECTBEHHBbIE  TpoOeiabl B MOHHUMaHUU
POrPaMMHOTO MaTepHasa

- HETIOJTHO, HapyIllas MOCJIeIOBATEIbHOCTh U3J1araeT MaTepua,

- JIONyCKaeT OMHKOKM B ONPEACICHUH W HMCTOJKOBAHHHA OCHOBHBIX
MOHSATHH;

- [pH OTBETE JIEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHH,
NPUBOJIUT YACTHYHO BEPHBIC apTyMEHTBI, OTJCIIbHBIC BBIBOJBI HEIb3S
CUNTATh BEPHBIMH U 000CHOBAHHBIMH;

- CTYIEHT UCIHBITHIBACT 3HAYUTENIbHBIC 3aTPYJHCHHUS, OTBeuYas Ha
COITYTCTBYIOIIUE BOIPOCHI.

- HE 3HAEeT 3HAYUTEJIILHOM YaCTU MPOrPAMMHOI0 MaTepHaia, JOMyCKAET 0
CYIIIECTBEHHBIC OIINOKU;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MTOHATHH

- HE MOXET IPUBECTU BEPHBIE APryMEHTHI, JEJIACT HENPABUIIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA COIYTCTBYIOLIME BOIPOCHI.

UTOI'O 1
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Kpurepun oneHKH NPaAaKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xop peleHus BEpHBIN, MPHUBEACHO BEpHOE 0OOCHOBAHHOE pEIICHHUE,

IIOJIY4YE€H BEPHBIN OTBET 15
XoJ pelleHns: BEpPHBIH, HO JOMyIleHa OJHA OIMOKA BHIYMCIUTEIBHOTO 1
Xapakrepa,
Pemenne HavyaTto JOTrMYECKM BEPHO, JOMYLIEHA BBIYMUCIUTENbHAS 05
olKMOKa; WIK pelIeHHe He JOBEACHO 10 KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelienne, HeBEpHBIN OTBET WJIM OTCYTCTBUE PELICHUS 0
HUTOI'O 15
Ne KpuTtepuu onieHKH NPaKTHYECKOIo 3a/JaHUs 110 reoMeTpHH Banabl 3a
KPHUTEPHHU OLIEeHKH
1 | HaiizeH BepHBI crocol pernieHus;
IPUBEJIEHa BEpHasl MOCJIEJ0BATEIbHOCT BCEX IIarOB PEIEHUs; BEPHO
000CHOBaHBI BCE KIIFOYEBbIE MOMEHTBI BRIOPAHHOTO crioco0a penieHus;
BEPHO OTMEUYEHbl Ha YEpTEXkKe CBOICTBa BCEX IPEACTABICHHBIX B 1,5
yCIIOBHH (DUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0Opa30BaHMsl U BEIYMCICHMUS,
IIOJIy4E€H BEPHBIN OTBET
2 | HalJCH BEPHBIN CIIOCOO PEIICHMS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11arOB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (MJIM) HErpyOble OmMUOKH B OOOCHOBAHMSIX
KITFOYE€BBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA IMpPEJCTABIECHHBIX B YCIOBUHU 1
¢uryp m mx 3JEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH
3ajlauy;
JIOTIYIIIEHA OJ{HA Herpy0as BbIUMCIMUTEIbHAS OMMOKA, HE BIMSIOLINE Ha
PaBUIBHOCTh JAJIbHEHIIIETro X0/1a peIIeHus
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBHUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHHSAX
KJIFOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
U MX 3JIEMEHTOB UMEIOT HETOYHOCTH;
JIOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BIIUSIONINE Ha MPaBUILHOCTh X0J1a pEIICHUS;
B PE3yJIbTaTe 3TUX OMIMOOK MOXET OBbITh IOJY4€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIICHUS 0
MTOTI'O 1,5
1.4. MaTepuajbHO-TeXHHYECKOe o0ecnevyeHne VI NPOBeIeHHs TPOMEeKYTOYHOH
arrecTanuu

ATTecTanuu npoBOJUTCS B yaeOHOM KaOWHETE MaTeMaTHUKH.
1.5 Y4eOHOo-MeTOoaMuYeckoe M UHPOPMALMOHHOE oO0ecreYyeHue

NMPOMEKYTOYHOM aTTeCTAIUN

OcHoBHbIE Y4eOHbIe U3TAHUSA

AJIsE NMMPOBECACHUA

1. Bammakos, M. U. Marematuka: yueonuk /M.M. bammakos.- 2-e u3a., crep.- M.:
KHOPVYC, 2019.- 394c.- (CIIO) https://www.book.ru
2. boromonos, H.B., Cawmoiinenko, IL.L. Marematuka: ydebnuk mis CIIO /H.B.
Bboromornog, I1.1. Camoiinenko.- M.: IOpaiit, 2019.- 401c.- (IIpodeccuonanbroe oOpazoBaHme)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. Y.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., mepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(ITpodeccuonansHoe 0OpazoBanwue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue i CpenHero MpoQecCHOHATBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
Mocksa: WzngatenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro odpazoanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOE
nocoowue sl cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3amgaun ¢ pemieHussMu B 2 4. Yacth 2 : yueOHOE
nocoowue s cpeaHero npodeccuoHanbHOro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: anareOpa W Hayaja MaTEMAaTUYECKOTO aHajau3a, TCOMETpHUS s
npodeccuii U CenualIbHOCTEH colMabHO-3KOHOMIYecKoro npoduist/ I'yceB B.A. , ['puropbes
CTI., Usoaruna C.B. - 2-e u3g. ctep.— M.: Akamemus, 2018.- 416 c. https://academia-
library.ru

HNHuTepHeT-pecypcsl

10.. www.fcior.edu.ru (PeaepanbHblil IEHTp HH(OPMALIMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIUOP)).

11. www.school-collection.edu.ru (Enunas kosutekius mudppoBbIX 00pa3oBaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (Ob6pa3oBarenbHblil mopran «Yueba»: «Ypoku» (Www. uroki. ru)

MeTtoauyeckue peKoOMeHIAINH /1JIsl 00yYAIOIHUXCSI 10 0CBOEHUIO THCIIUIIJIHHBI

13. Meroanueckue yka3zaHus Ui 00y4aroluXCsl O BHIMOTHEHHUIO MPAKTUYECKUX PadoT.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

