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1. HIACHOPT YYEBHOU JUCIUILJINHBI
OVY]1.04 MaremaTuka

1.1. O6aacThL NpUMeHEHUA MPOTPaAMMBbI

Pabouas nporpamma yueOHON TUCHMIUIMHBI pa3paboTaHa Ha OCHOBE IPUMEPHOI
nporpaMmbl 00111e00pa3oBaTeIbHON YUeOHON JUCIUIUIMHBI «MaTeMaThkay aJis
npodeCCUOHANIBHBIX ~ 00pa30BaTENIbHBIX  OpTaHMW3allMi, PEKOMEHI0BaHHOM
denepaabHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yUpexkacHHEM «DenepaabHbIid
MHCTUTYT pa3BuTus oOpazoBanusi» (PI'AY «®UPO») ot 21.07.2015r.

1.2. MecTo AUCHMILUIMHBI B CTPYKTYpe OCHOBHOH mNpOodecCHOHATLHOM
o0pa3oBaTe/IbHOH TMpOrpaMMbl: ydeOHas JUCIUIUIMHA OTHOCUTCA K
porIIbHBIM 00111€00pa30BaTEIbHBIM YU€OHBIM JUCIUILIMHAM.

1.3. leau u 3apa4n TUCHUILUIMHBI — TPEOOBAHUSA K Pe3yibTATAM OCBOCHHS

AACHUTLIAHBI:

Conmepxanne mporpammbl  «MaremMaTHKa» HaANpaBlIEHO Ha JOCTHKCHHE

CIICAYIOIINX LeJIen:

— obecrieueHre CQHOPMUPOBAHHOCTH TIPEJACTABICHUNA O COILHUATBHBIX,
KYJIbTYPHBIX U UCTOPHUYECKHX (PaKTOPaxX CTAHOBJICHHSI MAaTEMAaTHKU;

— obecrieuenre CcHOPMUPOBAHHOCTH JIOTHYECKOTO, JITOPUTMUUYECKOTO H
MaTEeMaTHYECKOTO MBIITUICHUS;

— oOecnieueHrne CQPOPMUPOBAHHOCTH YMEHHMHA NPHUMEHATH MOJyYeHHBIC
3HAHUS TP PEIICHUN PA3IMYHBIX 3a71ad;

— obecrnieueHrne cHOPMHUPOBAHHOCTH TPEICTABICHUA O MaTeMaTHKe Kak
gacTu OOIIEYETIOBEUECKON KYJIbTYphl, YHUBEPCAIbHOM S3BIKE HAYyKH,
MIO3BOJIAIOIIEM OMUCHIBATh M U3y4YaTh PEabHbBIC MPOIIECCHI U SIBICHUS.

OcBoenue comepkanusi y4eOHOW MHCIMIUIMHBI «MareMmatnkay o0OecredrnBaeT
JTOCTIKCHHUE CTYICHTAMHU CIICTYIOIINX pe3yibmamaos.
*  JIUYHOCHIHBIX:

— c(pOpMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTHUKE KaK YHUBEpPCAIbHOM
A3bIKE€ HAYKH, CPEACTBE MOJEIMPOBAHUS SBJICHUM M TPOLECCOB, UACIX H
METO/IaX MaTeMaTHKH;

— TOHHMMAaHHE 3HAYMMOCTH MaTE€MAaTUKH JJIi HAy4YHO-TEXHUUYECKOIro Mporpecca,
chOpMHPOBAHHOCTh,  OTHOIIEHUS K  MaTeMaThKe Kak K  4acTu
OOIIEYEIOBEYECKON KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTHKH, SBOJIIOIMEH MAaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHHS,
QITOPUTMUYECKOW  KYJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpPOBHE,
HEoOXoauMOM I Oyaymied mnpodecCHOHAIBHOM — AESATEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUS U CAaMOOOPA30BaHMUS;

— OBJIQJICHUE MAaTeMAaTHUYECKHMMH 3HAHMSAMU W YMEHUSIMH, HCOOXOJIWMBIMU B
MOBCETHEBHON KWU3HM, JJII OCBOCHUS CMEXHBIX E€CTECTBEHHO-HAYUYHBIX
JTUCIUTIIMH W JUCHUIUIUH TPOQPECCHOHATBHOTO IHKJIA, I TOJyYeHUS
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oOpa3oBaHusi B 00JacTsaX, HE TPeOYyIOIIMUX YrIyOJIEHHON MaTeMaTHU4YecKOM
HOJITOTOBKY;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPAa30BaHMUIO,
Ha NPOTSHKEHUU BCEH JKU3HY;

CO3HATEJIbHOE OTHOUIEHHE K HENPEPhIBHOMY OOpa30BAHHIO KaK YCJIOBHIO
YCTIENTHON PO ECCHOHAIEHON U OOIIECTBEHHOM eI TeTHHOCTH;

TOTOBHOCTh M  CIIOCOOHOCTH K  CaMOCTOATENIbHOM  TBOPYECKOHM H
OTBETCTBEHHO! JEATEIILHOCTH;

TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYJAHMUYECTBY CO CBEPCTHHUKAMM B
o0Opa3oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOHM, Y4YeOHO-MCCIIEA0BATEIbCKOM,
IPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

OTHOIIIEHHE K MPO(ECCHOHAIBHON EATETbHOCTH KaK BO3MOKHOCTH YYaCTHS
B penieHnun JNYHBIX, OOIIIECTBEHHBIX, roCcyJapCTBEHHBIX,
OOIIeHAMOHAIBHBIX TPO0IIEM;

* memanpeomMemHuyix:

YMEHHME CaMOCTOSITEIbHO OIPEAENATh LEIN AESITEIbHOCTH M COCTaBISATh
IUTAHBI JIEATENBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JI€ATEIbHOCTD;

UCIIOJIb30BaTh BCE BO3MOJKHBIE PECYpPCHI Ul JAOCTHXKEHHS MOCTaBICHHBIX
LeJe U pealnu3alni IJIaHOB JIESITEIbHOCTH;

BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYyAIUX;

YMEHHME MPOAYKTHUBHO OOLIATBCS M B3aMMOJCHCTBOBATH B  IIPOLECCE
COBMECTHON JEATENHOCTH, YYMTHIBATh IIO3ULUU JPYIMX YYaCTHHUKOB
NesATeIbHOCTH, 3()PEKTUBHO pa3peniaTb KOHPIUKTHI,

BJIA/ICHAE HABbIKAMU I[103HABATEIbHOM, Y4YEOHO-UCCIIEIOBATEIBCKON MU
MPOEKTHOI J1eATeIbHOCTH, HaBBIKAMU pa3peleHus Ipooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOHMCKY METOJIOB PELICHHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOA0B [T0O3HAHUS;
TOTOBHOCTh U  CHOCOOHOCTh K CaMOCTOSATENbHONW  MH(OpPMalMOHHO-
[IO3HABATEJIbHON JIEATENBHOCTH, BKIIIOYas YMEHHE OpPUEHTHPOBATHCS B
pa3IMyYHBIX MCTOYHHMKAX HH(OpMaMMU, KPUTUYECKH  OICHHBAThb U
MHTEPIIPETUPOBATH UH(POPMALIHIO, TOITYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;
BJIQJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHUE SICHO, JOTUYHO U TOYHO HU3J1arath
CBOIO TOYKY 3pEHHsI, UCIIOJIb30BATh aICKBATHBIE A3bIKOBBIE CPEJICTBA;
BJIA/JICHNE HABbIKAMHU II03HABATEJIBHOM  pe(JIeKcuu Kak  OCO3HaHMs
COBEpIIAEMBIX JEHCTBUM M MBICIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUI, TpaHMI] CBOErO 3HAHMS M HE3HAHMsI, HOBBIX ITO3HABATEJIbHBIX
3aJlay ¥ CPeJICTB JUIsl UX JOCTUXKEHUS,

LEJICYCTPEMIICHHOCTh B TIOMCKaX W MPUHATUHU PELIEHUH, COOOPa3UTEIbHOCTD
Y UHTYHILIMS, pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEICTABIICHUI;

CHOCOOHOCTH BOCIIPUHUMATh KPAaCOTy M TapPMOHHUIO MHUPA;

*  npeoMemHbIX:



— c(OpMUPOBAHHOCTh MPEJCTABICHUNH O MaTEeMaTWKE KakK YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTUKM B COBPEMEHHOW LMBHIIM3AIMHU, CIOCOOax
OIIMCAaHUs SIBJICHUM PEajJbHOI0 MUPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMHUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTUYECKUX TMOHITHIX Kak
BAXKHEUIIINX MATEMAaTUYECKUX MOJIEIIAX, MO3BOJIAIOIINX ONMKUCHIBATh U U3y4aTh
pa3HbIE IPOLIECCHI U SIBIICHUS;

— TIOHMMAaHHUE BO3MOXXHOCTHM AKCHMOMATUYECKOI'O MOCTPOEHUS MATEMATUYECKUX
TEOpUH;

— BJIAJICHUE METOJAaMH JI0Ka3aTeJIbCTB U AJTOPUTMOB PELICHUS, YMEHHUE HX
IIPUMEHATD, IPOBOJUTH JOKA3aTEIbHBIC PACCYXIEHHUS B XOJAEC pPELICHUS
3a7a4;

— BJAJACHUE CTAHJAPTHBIMM  IPUEMAMU  PEIIEHUSA  PALUOHAIBHBIX U
MPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUM U HEPABEHCTB, UX CUCTEM;

— HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM YHCIE JUJIA
IIOMCKA IIYTH PELIEHUS U WUIKOCTPALMU PELLICHUS YPABHEHUN U HEPABEHCTB;

— c(pOpMUPOBAHHOCTH IIPEACTABICHUN 00 OCHOBHBIX MTOHATHUSAX
MAaTEMATUYECKOTO AHAJIM3a W KX CBOMCTBAX, BJIAJCHUE YMEHHEM
XapaKTEePU30BaTh MOBE/ICHUE (PYHKITUN, UCIIOIh30BAHNUE TIOTYUYCHHBIX 3HAHHUM
JUISL ONMCAHUS M AHAJIN3a PEAIbHBIX 3aBUCHUMOCTEN;

— BJAJECHUE OCHOBHBIMHU IIOHATHUSAMHU O IUIOCKUX U HIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— chOpMHUpPOBAHHOCTh YMEHHUS PACIO3HABATh TeOMETpUYecKkue (Urypbl Ha
yepTrexax, MOAEIAX U B PEAJIbHOM MHPE; PUMEHEHUE U3YyUYEHHBIX CBOMCTB
reoMeTpudeckux Guryp u Qopmyis JUisi pelieHus: TeOMETPUUECKUX 3a7ad U
3aJ1a4 C IPAKTUYECKUM COAECPKAHUEM;

— chOpMHUPOBAHHOCThL TPEACTABICHUN O TMPOIECCaX M SBICHUAX, WMEIOIINX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM
MHPE, OCHOBHBIX MTOHATHUSX 3JIEMEHTAPHON TEOPUH BEPOSTHOCTEN;

— YMEHHMM HaxOJIWTh M OLEHUBATH BEPOSTHOCTH HACTYIUIEHHUS COOBITUH B
IIPOCTEUIINX MPAKTUYECKUX CUTyalUssX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaliHbIX BEJIUYHWH;

— BJIQJICHUE HABBIKAMHU HCIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM
IIPU PELICHUU 3a/1a4.

1.4. PexomeHayemMoe KOJMYECTBO 4YacOB HAa OCBOEHHE MPOrPamMMbl
AUCIHUNJIMHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku odyudatomierocst 351 yacoB, B TOM 4ucIe:
00s13aTeNIbHOM ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocst 234 yaca;
CaMOCTOATENIbHOU paboThl 0Oyuaromierocst 117 gacos.



2. CTPYKTYPA U COAEPKAHUE YUEBHOU JUCHHUITINHBI
2.1. O0bem y4eOHOM TUCHMIIIMHBI U BUAbI Y4e0HOIl padoThI

Buj yueOHol paGoThI Oovem uacoes
MakcumanbHasi yueOHasi HAarpy3ka (Bcero) 351
O6s13aTesIbHAN AyIMTOPHANA Y4eOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
ITPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE paOOTHI -
CamocTosiTeJibHas paboTa o0yuarierocs (Bcero) 117

Hmoecosas ammecmauyusl 6 cﬁopjwe IK3AMEHA

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBenenue

Martematuka B HayKe, TEXHUKE, OKOHOMHKE, HWH(POPMAIIMOHHBIX
TEXHOJOTHSIX M TIPAKTHYECKOW nesTenbHOCTH. llenn wm 3agaum w3ydeHUs
MaTEeMaTHKU B YUYPEKICHHUSIX HAYaJILHOTO M CPEIHEro Mpo(hecCHOHAIBHOTO
oOpazoBaHus.

AJITEBPA
Pa3BuTHEe MOHATHS O YHUCJIE
I[lenpie ®  panWoHalbHBIE  YHCHA.  J[€MCTBUTENBHBIE  YHUCIIA.

[TpuOnmxeHHuble  BbIYMCIEHUS. [lpubaudicennoe  3HaueHue  GeIUYUHbL U
no2peutHoCmuy NPUOIUNCEHUU.

Komnnekcnvle uucna.

CamocrosiTenbHas padoTa 00y4aroImnXCs:

- BOCCTAHOBUTH JCHCTBUSA HAJ JACUCTBUTEIBHBIMA W PALMOHAIBHBIMU
YHUCIIAMH;

- 0TOOpa3UTh KOMIIEKCHBIE YUCIIa HA YUCIOBOU MPSAMOIA;

- cocTraBuTh Tabmuiy GopMyn i OECKOHEUHO  yObIBarouien
r€OMETPUYECKOU MPOrPECCUU

KopHu, crenenu u Jiorapugmbi

Kopnu u crenenn. KopHu HaTypanbHOM CTENIEHH U3 YHCIIA U UX CBOWCTBA.
CrerneHn C palMOHAIBHBIMU IIOKa3aTelnsiMM, HX cBoicTea. CreneHn c
NEHCTBUTENBHBIMU TOKa3aTensiMu. Ceoilicmea cmeneHu ¢ OeticmeumenbHbiM
noxasameiem.

Jlorapudm. Jlorapudm uncnia. OcrogHoe oeapupmuneckoe morircoecmao.
JlecsaTuuHble U HaTypasibHbIE Jorapudmsbl. [IpaBuiia neiicTBuil ¢ orapudmamu.
llepexo0 k Hosomy ocHogaHulo.

[IpeoOpazoBanue  anreOpamyeckux  BoelpaxkeHud. IIpeoOpazoBanue
paUMOHAIBHBIX,  MPPAUMOHAIBHBIX  CTENEHHBIX, MOKa3aTebHbIX U
Jorapu(pMHUUECKUX BBIPAKCHUN.

CamocrosiTenbHas paboTa 00y4daroINXCs:
- COCTaBUTh TAOIUIIHI (POPMYII IO TEMaM: CTENEHB C PAIIMOHATILHBIM U
JEUCTBUTENBLHBIM MOKa3aTeneM; JorapuMsl.




CreneHnble, noka3artejibHbIe, Jorapupmuyeckue U
TPpUroHomerpuyeckue GPyHkuun. @yHKIHUU, X CBOMCTBA U rPaQuKHu.

Oyukiuu. OO0nacTh OMNpeNeseHUsT U MHOXKECTBO 3HA4YeHMM; Trpadux
GyHKUMH, TOCTpoeHHWE TIpadukoB  (DyHKIMH, 3aJaHHBIX  Pa3IUYHBIMU
Croco0aMu.

CpoiictBa  (QYHKIMU:  MOHOTOHHOCTb,  YE€THOCTb,  HEYETHOCTb,
OTPAaHUYECHHOCTh, MEPUOAUYHOCTh. [IpomMexyTKH BoO3pacTaHuss U YObIBaHWS,
HanOoJIblIEe U HAMMEHbBIIIEE 3HAYCHUSI.

Ooparnble ¢pynkunu. Oodnacme onpedenenus u 0o0aacme 3HAYEHUI
oopamnon pynkyuu. I'padux odbparHoii pyHkumnu.

CamocTosTenbHas paboTa 00yJaromuxcs:

- IOCTPOUTH IpaUK CTEIIEHHON (YHKIIMH, T]I€ TTIOKA3aTeNIb CTEIICHU a)
P — MOJIOKUTENHFHOE IEUCTBUTEIILHOE YHCIIO, 0) P — OTpHUIIaTEIhHOE
JICUCTBUTEIIBHOE YHUCIIO

- MOCTPOUTH rpauK MOKa3aTeIbHON (DYHKIIMU a) BO3pacTarolei, 0)
yOBIBaIOIIEH

- IOCTPOUTH rpaduK JorapupmMuyeckor (GyHKIHH a) BO3pACTAIOLIEH,
0) yObIBato1IEH

- TOCTPOUTH Irpaduk GyHKIHMH Y=SIN X, Yy=COS X, y=tg X, y=Ctg X Ha
uHTepBaiie ot (o; 11/2)

OCHOBBI TPUTOHOMETPHUHU

Pannannas mepa yrna. BpamarensHoe nsukeHue. CHHYC, KOCHHYC,
TAHTE€HC W KOTaHreHc uuciia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA,
dbopmynsl npuBenenns. CUHYC, KOCUHYC M TaHT€HC CYMMBI M Pa3HOCTH JBYX
yrioB. CHHYC M KOCHHYC JABOMHOTO yria. Dopmynvl NONOGUHHO20 Y2la.
Ilpeobpazosanus cymmvbl mpucoHOMempuyeckux QyHKyuu 6 npouzeeoeHue u
npouszeedeHusi 8 cymmy. Buwipaswcenue mpuconomempuueckux @yukyui uepes

mauzenc  noioeuHHo2o  apeymenma.  llpeoOpa3zoBaHUs  NPOCTEHIIMX
TPUTOHOMETPUYECKUX BBIPAKECHUM.
IIpocreimue TPUTOHOMETPUYECKHE YpaBHEHUS. Pemenne

TPUTOHOMETPUUECKUX YypaBHEHUH. [Ipocmetiwue mpucoHomempuieckue u
Hepagencmea. ApKCUHyc, apKKOCUHYC, APKMAH2EHC YUCIA.

CamocrosiTenbHas padboTa 00y4daromMnXCcs:

- COCTaBUTH TAOIHITY (HOPMYJIT IO TPUTOHOMETPHH;

- BBIyYUTh OCHOBHBIE TPUTOHOMETPHUUECKHUE (DOPMYIIBI;

- pemmTh 3aJjaHue B yueOHuKe Ha cTp. 195;

- BBIIIUCATH OMPEIeNIEHNs 00PATHBIX TPUTOHOMETPUUECKUX (PYHKITHI;

- COCTaBUTb TAOJIMIlY YACTO BCTPEUAIOIIUXCSI 3HAUEHUI CUHYCa, KOCHHYCA,
TaHTeHCa, KOTAHTE€HCA;

- 3aII0JIHUTH TAOJIHILY TIepEBOia TPaJayCcoOB B paJHaHbL;

- 0003HaYNTH HA OKPYKHOCTHU 3HAKH CHHYyCA, KOCHHYCa, TAHT€HCa, KOTaHTeHCa
10 YETBEPTAM;

- BBISICHUTH 3aBUCUMOCTh MEXIY CHHYCOM M KOCHHYCOM.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A



[TocnenoBarensHocTH. CrocoObl  3afaHUsi W CBOWCTBA YHCIIOBBIX
nocienoBatenbHocTe.  [lonamue o  npedene  nocieo008amenbHOCHIU.
CywecmeosaHnue npeoena MOHOMOHHOU O02PAHUYEHHOU HOC1e008amelbHOCHU.
CyMMmupoBaHue MOCJIEA0BATEIBbHOCTEN. beckoneuHno yObIBaromias
reOMETPUYECKASI IPOTPECCUS U €€ CyMMaA.

llonusimue o nenpepvignocmu hyHKyuu.

[IpousBoanas. [lonsitre 0 Npou3BOIHON (PYHKIMHU, €€ TeOMETPUUECKUN U
bu3nueckuil cMbICI. YpaBHEHME KacaTelbHOM K Tpaduky (QyHKIHH.
[Ipon3BonHbIE CYMMBI, Pa3sHOCTH, IPOMU3BENEHUsA, 4acTHOro. I[IpomsBoaHbie
OCHOBHBIX  dJeMeHTapHbIXx  (yHkiuit. [IlpuMeHneHue NpPOU3BOMHON K
UCCIIeNOBaHNI0 (QYHKIIMA W TMOCTPOCHHIO TpadukoB. [Ipouzsoonvle obpamHoll
dyHKYyUU u KoMnouyuu QyHKyuu.

[Ipumepsl UCTONIB30BaHUs MTPOU3BOJHON JUISI HAXOXKICHUS HAWUITY4ILETO
pelleHus B IPUKIAJHBIX 3aayax. Bropas npousBoaHas, €€ reOMETPUYECKUN U
¢busnueckuilt cMpich. [IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (PYHKUUNA U
noctpoeHuto rpadukoB. HaxokneHwe ckKOpocTH Mg TIpolecca, 3aJaHHOro
(bopmy0ii U rpaduKOM.

[lepBooOpa3znast u unHTerpain. [IpuMeHeHHe OMNpeNeeHHOro HMHTerpana
JUJI. HAXOXKJICHUS TUIONIAAM KPpUBOJIMHENHON Tpamneuuu. Popmyna HeroToHa—
Jleitonuna. Ilpumepsl mpUMeHEeHHsI HHTErpasia B PU3UKE U T€OMETPHH.

CamocrosiTenbHasi paboTa 00y4JarOIIMXCs:

- COCTaBUTb MOCJIEOBATEILHOCTh OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKON
IPOrPECCU;

- COCTaBUTb TaOIUIly GopMyJ 1Jisi OECKOHEUHO yObIBAIOLIEH reOMETPUIECKON
IPOrpeCCuu;

- COCTaBUTH 33/1a4y Ha HAXOKJI€HHE MTHOBEHHON CKOPOCTHU JBUKEHUS TOUKH;
- COCTaBHUTbH TAOIHUILy POPMYI U MPABUI JJIsl HAXOKJICHHS POU3BOIHBIX;

- TOCTPOUTH ICKU3 Tpaduka HenpepbiBHON QyHKmu Y=f(X) Ha oTpeske 0;6 ,
ecim (2)=0, f(5)=0, monb3ysch JTaHHBIMU, IPUBEIACHHBIMU B TaOJIMIIC HA
crpanune 271;

- COCTaBHUTh CXEMY Ui MOCTPOCHUS rpaduka QyHKIIHH;

- COCTaBUTbH TAOJHUILY JIJISl HAXOKIECHUS IEPBOOOPA3HBIX;

-pa3o0paTh NPUMEHEHHE MPOU3BOIHON 1 UHTETpaia K PEHICHUIO MTPAKTUYECKUX
3a1a4 (3a1a4a 3, 4);

- HalTH TIomaab Gurypsl (3agaya S);

- peIIUTh yIpakHEHUA K 1y1aBe 10

YpaBHeHUS U HEPABEHCTBA

PaBHOCUJIBHOCTH YpaBHEHH, HEPABEHCTB, CUCTEM.

PaunonanbHbie, UppalloOHaJIbHBIE, MOKa3aTesIbHbIe u
TPUTOHOMETPUUYECKHUE YpaBHEHUS U cHUCcTeMbl. OCHOBHBIC MPUEMBbI UX PEIICHUS
(paznokeHWe Ha MHOXUTENHW, BBEJICHHE HOBBIX HEW3BECTHBIX, MOICTAHOBKA,
rpapuuecKuii METoxn).

PanmonaneHslie, UppalMOHATIbHBIE, MOKa3aTeIbHbIE u
mpuzoHomempudeckue Hepagencmea. (OCHOBHBIE TIPUEMbl HMX pPEIICHUS.
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Hcnonp3oBanue CBOWCTB M TpaduKoOB (YHKIUN NMPH PEIICHUU YPaBHEHHH U
HepaBeHCTB. MeToj nHTepBasioB. M300pakeHne Ha KOOPAMHATHOM IMJIOCKOCTH
MHO>KECTBA PEIICHUN YPAaBHEHWU M HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX
CUCTEM.

IIpuMeHeHrne MaTeMaTU4YECKUX METOMOB JUIS PELICHUS COIEPKATEIbHBIX
3a]1a4 U3 pa3IMYHbIX 00JacTel HayKu U MpakTuku. HTeprpeTanus pe3ynbrara,
yUYeT peanbHbIX OTPaHUYCHHI.

CamocrosiTenbHasi padoTa 00y4aroIMXCs:

- BBIIIACATHh OCHOBHBIE IIPUEMBI PELLICHUS YPABHEHUH (BMECTE C MPUMEPAMH);
- BBIIIACATH OCHOBHBIE IIPUEMBI PELLICHNS HEPABEHCTB;

- BBIIIACATH OCHOBHBIE IIPUEMBI PEILEHUS CUCTEM YPABHEHUM;

- I0Ka3aTh 3HAYUMOCTb HAX0X/ICHUS 00JIaCTH ONPEJEICHUs IPU PEIICHUU
YpaBHEHUI U HEPABEHCTB Ha MPUMEPAX.

KOMBHHATOPHKA, CTATUCTUKA "
TEOPHS BEPOSITHOCTEM

JjieMeHTbl KOMOMHATOPUKH

OcHOBHbIE TIOHATHSI KOMOWHATOPUKH. 3aJadyd Ha TMOJACYET YHucia
pa3MeIeHnd, TIePECTaHOBOK, coueTaHuid. Pemenue 3amau Ha mepedop
BapuaHToB. @Dopmyna OwmHoma Hpiorona. CBoiicTBAa OWHOMHHAIBHBIX
ko3¢ umenToB. Tpeyronbuuk Ilackans.

DJIeMeHThI TeOPUH BePOSITHOCTEH

CoObiTHE,  BEpPOATHOCTH  COOBITHS,  CIOKEHME M YMHOXCEHHE
BepoATHOCTEN. [lonamue o He3asucumocmu coovimuti. /[uckpemuas ciyuarinas
8elUYUHA, 3aKOH ee pacnpeoenenus. Hucnosvie xapaxmepucmuku OUCKPEmHOU
caydatnou eenudunvl. Ilonamue o 3axkone OOIbUIUX YUCe.

DJieMeHThI MaTeMATHYeCKOH CTATUCTHKHU

[IpencraBneHne MaHHBIX (TaONUIBI, TUATPAMMBI, TPaUKH), ceHepalbHAas
COBOKYNHOCMb, 8blOOPKA, cpednee apughpmemuueckoe, meouara. Ilonamue o
3a0auax Mamemamuyeckou CmamucmuKuy.

Pewenue npaxkmuueckux 3a0au ¢ npumeHeHuem 8eposimHoOCHHbIX Memooos.
CamocrosiTenpHast paboTa 00y4arOIIMXCs:
- BOCCTAaHOBUTbH CBOJIHYIO Tabnuiy (mpumep 4 yueOHuk Anredpa v Hayasaa
ananu3a 10-11xkmaccer. A.I'. MopakoBuy);
- 3aITUCaTh AJITOPUTM BBIYUCIICHUS TUCIIEPCUU;
- 3anucath (OpMyJIbl KOMOMHATOPUKH, pemuTh 3aaaun 11.15, 11.19 (M.
Banywp, I'.Jl. Auauryn);
- pazoOpatb Gpopmyny 6uHoma HeroToHAa.

I'EOMETPUA

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE
B3anmuoe  pacnonokeHue — AByX — OpPSAMBIX B IPOCTPAHCTBE.
[TapamnenbHOCT, TPSAMOM M IUIOCKOCTH. [lapajuienbHOCTH  INIOCKOCTEM.
[leprieHIUKYISIPHOCTh IPSAMOM M IUIOCKOCTH. llepneHaukysnsp M HaKJIOHHas.
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Yron Mexay HpsAMOA M INIOCKOCTBIO. JIByTpaHHBIM YIroJl. YTIoJlI MEXIy
IUIOCKOCTAMMU. [leprieHIMKyIsIpHOCTh IBYX INIOCKOCTEN.

['eomeTpuueckue  npeoOpa3oBaHMsl  IPOCTPAHCTBA:  MApaJICIbHBIN
IIEPEHOC, CUMMETPUS OTHOCUTEIIBHO TUIOCKOCTH.

[TapannensHOEe TNpoeKkTUpOBaHUE. [110WadbL OpmMOcOHANLHOU NPOEeKYUU.
N3o0pakeHne npoCTPaHCTBEHHBIX (PUTYP.

MHororpaHHuUKH

Bepiunbl, pebpa, rpaHu MHororpaHHuka. Pazeepmxa. Mmnozozpanmvie
yenvl. Buinykavie mnozoepannuxu. Teopema Junepa.

IIpuszma. llpsmas wu wakiownas tnpusma. IlpaBunbHas mpu3Ma.
[Mapamnenenunen. Kyo0.

[Mupamuna. [lpaBunbHas nupamuaa. ¥Ycevennas nupamuoda. Terpasrap.

CumMmetpuu B Ky0e, B apajuieNenuIeie, B npuzme u nupamuoe.

Ceuenus ky0a, IpU3MbI U MTUPAMUIBI.

[IpeacTraBinenre O TpaBUIBHBIX MHOTOIpAaHHHUKAX (TeTpa’iap, Kyo,
OKTa’Ap, AOJEKAIP U UKOCADIP).

Tesa 1 MOBEPXHOCTH BpallleHUSA

Hunuuap m koHyc. Yceuenmwiii xkonyc. OCHOBaHUWE, BbICOTa, OOKOBas
NOBEPXHOCTh, oOOpasyrwmas, pas3Beprka. Ocesvle ceueHuss u cedeHus,
napasnenvHvle OCHOBAHUIO.

Hap u cdepa, ux ceuenus. Kacamenvrnas niockocmes K cghepe.

HN3Mmepenns: B reoMeTpuu

O6beM u ero uzmepenue. arterpansHas ¢popmyna oobema.

®opmyabsl o0bemMa Kyba, MPSAMOYTOJbHOTO MNapajulesienunena, MpUu3Mbl,
muMHapa. PopMmynbl o0beMa mnupamMuabl M KoHyca. Dopmynbl IUIONIAIU
NOBEPXHOCTEH WLWIMHIpa M KoHyca. DopMynbl o0bema Iapa U IUIOLIAIU
cdepsl.

[Tomobue Ten. OTHOWmIEHUS TUIOMIA/IEH TOBEPXHOCTEH W 0O0BEMOB
M0/TOOHBIX TEJI.

KoopanHaThl 1 BeKTOPBI

[IpssimoyrosibHast (IeKapToBa) CHCTEMAa KOOPAMHAT B IMPOCTPAHCTBE.
dopmyra pacCTOSHUS MEXAY ABYMS TOUKaMH. Y paBHEHUS CPepbl, ni1oCKoOCmu u
NPSMOU.

Bekropsl. Monyns BekTopa. PaBeHCTBO BEKTOpOB. ClI0KEHUE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha YUCIO. Pa3iokeHne BEKTOpa IO HAIPABICHUSAM. YTOJ
Mexay AByMs BekTopaMu. IIpoekuus BekTopa Ha ocbk. KoopauHatsl BeKTOpa.
CxkaysipHOE IPOU3BEACHUE BEKTOPOB.

Hcnoab3oBanue  KOOPAMHAT M BEKTOPOB INPH  peLIeHHH
MATEeMATHYEeCKHUX U NPUKJIAAHBIX 3a/1a4.

CamocTtosiTenbHas paboTa 00yJaronuXcs:

- BBITUCATh (POPMYJIbI HAX0XKACHUSA IO, o0bemMa QUryp;

- cJIeNaTh MakeT 00beMHON (PUTYPBI B IPOCTPAHCTBE;

- IOCTPOUTDH CEYEHUS PA3TUYHBIMH INTIOCKOCTSIMU;

- BBIIIACATH BUJIBI CHMMETPHUH B IPOCTPAHCTBE (C PUCYHKOM);

- clleJIaTh MaKeT JE€KApTOBOM CHCTEMBI KOOPJIMHAT B POCTPAHCTBE;
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- BBIIIMCATh CBOMCTBA CJI0KEHUSI BEKTOPOB,;
- pa3o0paTh NpPaBUIIO NapaJIeNICUIEa;
- OTBETUTH Ha BOIPOCHI K Kaxkaou u3 rias reomerpuu (JI.C. Aranacsx, 2009r);
- HATH 33/1a4d, KOTOPBIE UCIOJIB3YIOT KOOPJAUHATHI U BEKTOPHI HA MPAKTHUKE;
- COCTaBUTh KPOCCBOP/IBI IIO TEMAM:

1) IapaienbHOCTh MPSMBIX U TJIOCKOCTEH;

2) IlepneHAUKYASPHOCTD MPSMBIX U
IJIOCKOCTEH;

3) MHoOrorpaHHuky;

4) BekTopbl B MPOCTPAHCTBE;

5) Hunuuap, KoHycC, map.
- pa3oOpartb Teopembl Menenas u YeBbl.
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HaumenoBanme Conep:xxanue y4e0HOro MaTepuaja, NMPaKTHYECKHE U CAMOCTOSITeJIbHbIE Pa00ThI O0bem | YpoBeHb
pa3ieioB U TeM o0yJaromuxcs 4acoB OCBOEHHA
1 2 3 4
1 cemecTp 102
1. PazBuTHE NOHATHSA O 14
qucie 1.1 Ienble U panOHATBHBIC YHCITA 2 1
1.2 JlelicTBUTEILHBIC YHCIIA. 2 1
1.3 TTpubGnv>keHHbBIE BEIYUCICHUS 2 1
Camocmosmenvras paboma odyuarowuxcs/ 6binoinums 3a0anus «Pewenue 3a0anuii 6e3 1 3
MOYHO20 Yuema no2peuHoCmeny
Camocmosmenvras paboma odyuarowuxcs/ 6binoinums 3a0anus «Pewenue 3adanuii ¢ 2 3
MOYHBIM YUemoM HO2PEeUHOCmel»
1.4 KomniekcHbIe unciia 2 2
Camocmosmenvras paboma obyuarowuxcs/ cozoams npesenmayuto « Mcmopus omxpolmus 2 3
KOMNIEKCHBIX YUcen»
Camocmosmenvuas paboma obyyarowuxcs/ cocmasums Koncnekm « Tpuconomempuueckas u 2 3
HOKA3amenbHAs hopMa KOMNIEKCHO20 YUCTAY
Camocmosmenvras paboma odyuarowuxcs/ 6binoanums 3adanus « [eticmeus Hao 2 3
KOMNIEKCHbIMU YUCTAMUY
1.5 beckoHe4yHO yOBIBaIOIasi reOMETpUIECcKast IPOrpeccust 2 2
1.6 Pemenue 3amay 2 1
1.7 KonrtposbHas pabora 2 3
2 KopHu u cTenenun 22
2.1 KopHu HaTypaJIbHOH CTENIEHU U3 YHcia 2 1
2.2 CTerneHb ¢ pallMoOHAIBHBIM TTOKa3aTeIeM 2 1
2.3 CreneHs ¢ IeliCTBUTEIBHBIM [IOKA3aTEIEM 2 1
Camocmosmenvuasn paboma ob6yyarowuxcs/ eeinoinums 3adanus « Cmenens ¢ payuoHaibHuIM U 2 3
OeticmeumenbHbIM HOKA3ameiemy
2.4 CreneHHas (yHKIHS, €€ CBOWCTBA U rpaduk 2 1
Camocmosmenvras paboma obyuarowuxcs/ cocmasums koncnekm «I paghuueckoe peuwerue 2 3

VPAaBHEeHUl U HEPABEHCIE»
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2.5 B3auMHbIe ypaBHEHHS 1 HEPABCHCTBA 2 1
2.6 UppanmoHaibHble ypaBHEHUsI M HEPABEHCTBA 2 2
Camocmosmenvras paboma ooyuarowuxcs/ cocmasums KoHcnekm « UppayuonanbHvie 2 3
ypasueHus. Ypasnenue cooepacauyue nepemeHnyro noo 3HaKOM MOOYIISLY
2.7 TlokazarenbHast GyHKIIUS, €€ CBOMCTBA U IpaduK 2 2
Camocmosmenvras paboma odoyuarowuxcs/ cocmasumos koncnekm «llokazamenvuas gyukyusy 2 3
2.8 TlokazaTenbHbIC ypaBHEHUS 2 2
2.9 TlokazaTenpbHBIC HEPABEHCTBA 2 1
Camocmosmenvras paboma odyuarowuxcs/ evinoinums 3a0anus « Ilokazamenvhole 2 3
VPasHeHUs )
Camocmosmenvras paboma odyuarowuxcs/ evinoinums 3a0anus « Ilokazamenvhole 2 3
HepaseHCcmea
2.10 CucreMbl NOKa3aTENbHbIX YPABHEHUN 1 HEPABEHCTB 2 1
Camocmosmenvras paboma odbyuarowuxcs/ 8vinoanums 3a0anus « Cucmemvl nOKA3amebHbIX 2 3
VPABHEHUll U HEPABEHCM B
2.11 KonTponwHas pabota 2 3
3 Jlorapugmsl 16
3.1 onsTus norapudma 2 1
3.2 JlecsiTiaHbBIC U HATypaTbHBIC JIOTApU(PMBI 2 1
Camocmosmenvras paboma odyuarowuxcs/ noo2omosums pegpepam <3Hawenue u UCMopusi n 2 3
oHsAmus 102apupma»
3.3 [IpaBuna neiicTBuii ¢ Jorapupmamu 2 2
Camocmosmenvras paboma ooyuarowuxcs/ evinoinums 3adanus «llpeobpazosanue 2 3
J102apUPMUUECKUX BbIPAHCEHUU
3.4 Jlorapudmuueckast GyHKIUs, €€ CBONCTBA U rpaduk 2 1
3.5 JlorapudmMuueckne ypaBHEHUS 1 HEPABEHCTBA 2 1
3.6 Pemenue norapu(pMu4ecKux ypaBHEHHH 2 2
3.7 Pemenue norapu()MUIECKUX HEPABEHCTB 2 2
Camocmosmenvhas paboma obyuaiowuxcsl evinornums 3a0anus « Pewiamo nocapupmuueckue 2 3
VPABHEHUS U HePABEHCMBA)
3.8 KonrponsHas pabora 2 3
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4 TIpsimble

IUIOCKOCTH B 24
MPOCTPAHCTBE 4.1 Axcuomsl crepeomeTpun. HekoTopble CIeCTBHS U3 aKCHOM 2 1
4.2 ITapamienbHOCTh NpsiMbIX. [lapayinenbHOCTh NPSAMOI U MIIOCKOCTH 2 1
Camocmosmenvras paboma obyuarowuxcs/ noocomosums npeszenmayuro «lIpsmvle u 2 3
HIOCKOCMU 8 NPOCMPAHCINEEY
4.3 B3auMHO€ pacrosioKeHUE MPSIMbIX B TPOCTPAHCTBE. YTOJI MEXAY IBYMS MIPSIMBbIMHU 2 1
4.4 ITapamienbHOCTb MIOCKOCTEMN 2 1
Camocmosmenvras paboma odyuarowuxcs/ cocmagums Kpocceopo «Bzaumuoe pacnonosicenue 2 3
APAMBIX U NIOCKOCMEU 8 NPOCHMPAHCHIEEY
4.5 Terpasap 2 1
4.6 Pemenune 3aqau 2 2
4.7 Mapamnenenumnen 2 1
4.8 Pemenune 3aqau 2 2
Camocmosmenvras paboma 00yuawuxcs/ noCmpoums mMaxkem mempasopa u 2 3
napasnenenuneoa
Camocmosmenvras paboma ooyuarowuxcs/ evlnoinumse 3adanus «Ilocmpoums ceverue 2 3
mempa’opa u napaiieirenuneoay
4.9 [lepnieHIUKYISIPHOCTD MPSAMBIX M TUIOCKOCTEH. [Ipr3HaK MepneHAUKyIIPHOCTH IPSIMON U 2 1
TIOCKOCTH
4.10 INepneHAUKYIISIp ¥ HAKJIOHHASA. YTOJ MEXIY MPSMOM U TNIOCKOCThIO. Teopema o Tpex 2 1
NEPIICHIUKYIIIpax
Camocmosmenvras paboma obyuarowuxcs/ cocmasums KoHcnekm «Teopema o mpex 2 3
NepneHOUKYIAPaAxX»
4.11 Jisyrpanusiii yroi. [lepneHaAuKyIsIpHOCTD TIJIOCKOCTEH 2 1
4.12 TIpssMOYroJbHBIN Napajuieenunes 2 1
4.13 KonTpospHas paboTta 2 3
6 OcHOBBI 54(26)
TPUTOHOMETPUH 5.1 Panguannas mepa yria. [IoBopoT Touku BOKpYT Havana koopauHat. OnpeeneHue CHHyca, 2 1
KOCHHYCA W TaHTEHCA yIJia
5.2 OmnpeneneHue cuHyca, KOCUHYca U TaHT€HCa yriia 2 1
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Camocmosmenvras paboma obyuarowuxcs/ noocomosums pegepam «Hcmopus pazsumust 2 3
MPULOHOMEMPUU
5.3 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJIHOTO M TOTO € yria 2 1
5.4 TpUroHOMeTpHUECKHE TOPKECTBA 2 1
Camocmosmenvras paboma odbyuaowuxcs/ 8blnoaHums 3a0anus « Tpueonomempuueckue 2 3
Mo2HCOeCmea»
5.5 CuHycC, KOCUHYC ¥ TAaHTE€HC YTJIOB d U -d 2 1
5.6 ®opMyIIBI CITOKEHUS 2 1
Camocmosmenvras paboma odyuarowuxcs/ 8blnOIHUMb 3a0anus « Dopmyvl CLONCEHUS 2 3
5.7 CuHyC, KOCUHYC M TaHT€HC JBOMHOTO yIjia 2 1
5.8 CuHyc, KOCUHYC ¥ TaHT'€HC MTOJIOBUHHOTO YyIjla 2 1
5.9 ®opmyIbl TpUBEACHUS 2 1
Camocmosmenvras paboma odyuaowuxcs/ 8blnoaHUMsb 3a0anus « Dopmynvl npugedeHUs» 2 3
5.10 CymMa 1 pa3HOCTh CHHYCOB, KOCHHYCOB 2 2
Camocmosmenvras paboma odoyuarowuxcs/ evlnoanums 3a0anus « Cymma u pasHocmop 2 3
CUHYCOB, KOCUHYCOBY
5.11 [MoaroToBka K KOHTPOILHOU padboTe 2 2
5.12 KontponbHas pabota 2 3
2 cemecTp 132
5.13 Tpuronomerpuueckue GopMyIIbI 2 2
5.14 YpaBHeHus COS X= a 2 1
5.15 VpaBuenus Sin X=a 2 2
5.16 YpaBHenus tq X=a 2 2
Camocmosamenvras paboma ooyuarowuxcs/ 6blnoIHUMb 3a0anus «Ypaenenus COS X= @, 2 3
sin X= a, tq Xx= a»
5.17 PemeHue TpUroHOMETPUUYECKUX YpaBHEHUH 2 1
5.18 Pemiennie TpUroHOMETPUYECKHX HEPABEHCTB 2 1
Camocmosmenvras paboma odoyuarowuxcs/ 8blnoaHums 3a0anus « Pewenue 2 3
MPUSOHOMEMPULECKUX YDABHEHUI U HePABEHCHIE»
5.19 KonTponwsHas paboTa 2 3
5.20 Tpuronomerpuueckue GpyHkiuu. O0IacTh ONMpeaeTICHUS U MHOYKECTBO 3HAUYCHUH. 2 1
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YeTHOCTh, HEYETHOCTh, MIEPUOANIHOCTH TPUTOHOMETPUUCCKHUHN (yHKITUNA

5.21 CpoticTBa QyHKIIUU Y= COS X 2 1

5.22 CgoiictBa pyHKIMH Y= SiN X 2 2

5.23 CpoiicTBa QpyHKINHU Y= tg X 2 2

Camocmosmenvras paboma odyuarowuxcs/ cocmagums koncnexkm « Ceoticmea 2 3

MPUSOHOMEMPULECKUX (PYHKYULLY

5.24 O0patHble TPUTOHOMETPUYECKHE (DYHKITHH 2 2

Camocmosmenvras paboma odyuarowuxcs/ cocmasums koncnekm « Obpamuvle 2 3

mpucoOHOMempuiecKue QyHKyuu»

5.25 Pemenue 3amau 2 2

Camocmosmenvras paboma obyuarowuxcs/ evlnoiHums 3adanus « Tpueonomempuueckue 2 3

dyHKYUUY

5.26 KonTponwsHas paboTa 2 3
6 MHOrorpaHHMKHU 12

6.1 IloHsiTHE MHOTOTPAaHHHUKA 2 1

Camocmosmenvras paboma odyuarowuxcs/ cozoams npesenmayuro «lIpasunvhole 2 3

MHO202DAHHUKUY

6.2 Ilpuzma 2 1

6.3 Pemenue 3amay 2 2

6.4 Ilupamuna 2 1

Camocmosmensnas paboma odyuarowuxcsl uzeomosums mMooenu npusmvl Uil NUPAMUO; . 2 3

npusecmu npumepvl NUPAMUO U3 OKPYHCAIOWE20 HAC MUpa

6.5 Pemenue 3amay 2 2

Camocmosmenvras paboma odyuaowuxcs/ 8blNOJIHUMb 3a0anus no meme « Muozoepanuuxu» 2 3

6.6 KontponpHas pabora 2 3
7 Hauana 40
MaTeMaTH4eCKOro 7.1 IlponsBoaHast 2 1
aHa/M3a Camocmosmenvras paboma ooyuarowuxcs/ cocmasume Koncnekm «lIpeden

nOC1e008amenbHOCHUY

7.2 TlpousBogHast CTENEHHOMN (QYHKITUN 2 1
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7.3 Pemenune 3amay

N

Camocmosmenvras paboma ooyuarowuxcs/ evinoinumse 3adanus «llpoussoonas. Ilpouszsoonas
cmeneHHoU YyHKyuuy

7.4 llpaBuna nuddepeHmupoBaHus

[EEN

Camocmosmenvnasn paboma obyyarowuxcs/ evinoaHums 3aoanus «llpasuna
ougppepernyuposarusy

N

w

7.5 Tlpumenenue npasui quddepeHrpoBaHus 1 Gopmyd s TPOU3BOAHBIX K PEUICHHIO 3a7a4

7.6 'eomeTpruecKuii CMbICT POU3BOHOM

7.7 Pemenue 3amau

Camocmosmenvras paboma ooyuarowuxcs/ evlnoanums 3a0anus «llpasuna
oughghepenyuposanusy

NININ|DN

WININIDN

7.8 Bospacranue u yObIBaHHE (PYHKITUH.

7.9 DkcTpeMyMbl G YHKIIHHA

Camocmosmenvras paboma odyuawuxcs/ 8blNOJIHUMb 3a0aHUsL « IKCMpemymbsl QYHKYULLY

7.10 ITpumeHeHue NPOU3BOAHOM K MOCTPOEHUIO TpaUKOB QyHKIMH

7.11 Pemenue 3amau

Camocmosmenvhas paboma obyuaiowuxcs/ epinoaHums 3adanusi «IIpumenenue npouzeo0Houl K
HOCMPOEHUIO 2pahuKos yHKYyuil»

NININDNDNIDN

WINIDNW |-

7.12 HaunbonbIiee n HAaMMEHbIIIee 3HAYCHUE (YHKITUH

N

N

Camocmosmenvnasn paboma obyyarowuxcs/ evinoaHums 3a0anus «Haubonvuee u naumensuiee
3HaueHue hYHKYUU»

N

7.13 BeimykiiocTts rpaduika GpyHKIIMH, TOUYKH ITeperndoa

N

[EEN

Camocmosmenvnasn paboma obyyaowuxcs/ cocmaeums KoHcnekm «IIpouzsooHvle 8bicuiux
NOPSIOKOB)

N

w

7.14 Pentenne 3amau

Camocmosmenvhasn paboma o6yyaowuxcs/ 6bINOIHUMb 3a0anus « Bmopas npouseoounasy

7.15 KonTponbHas pabota

7.16 TlepBooOpa3nas. [IpaBuia Hax0xKACHHUS IEPBOOOPA3ZHBIX

Camocmosmenvuasn paboma obyyarowuxcs/ cocmagums koncnekm « Tabnuya nep8oodopaztbix»

7.17 BpluncieHue UHTErpagoB

NININIDNINIDN

WWEFRWwWwN
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Camocmosmenvras paboma ooyuarowuxcs/ 6blnoIHUMb 3a0anus « BoluucieHue unmezpanosy 2 3
7.18 Brruncienue miomaaeid ¢ TOMOIIbI0 HHTETPAJIOB 2 2
Camocmosmenvras paboma odyuaowuxcs/ 8blnoIHUMb 3a0anus « Bvluucienue niowadeti ¢ 2 3
HOMOWDBIO UHMESPANLay»
7.19 Pemenue 3anau 2 2
7.20 KonTponwHas pabota 2 3

8 KoopauHaTsl 1 18

BEKTOPBI 8.1 [NonsTue BekTOpa B mpocTpancTBe. ClI0KEHUE U BEIYUTAHNE BEKTOPOB 2 1
8.2 KoMmrutanapHble BEKTOPBI 2 1
8.3 KoopauHaThl TOUKH B BEKTOPA 2 2
8.4 Pemenue 3amay 2 2
8.5 CkansipHOE IPOU3BEICHUE BEKTOPOB 2 2
8.6 [IpumeHeHe CKaIsIpHOTO MPOU3BEACHUS 2 2
Camocmosmenvras paboma obyuarowuxcs/ cozoams npesenmayuro «/leticmeus Hao 2 3
BEKMOPaAMUY
8.7 Pemenue 3amay 2 2
Camocmosmenvras paboma ooyuarowuxcs/ 6blnoaHums 3a0anus no meme «Koopounamot u 2 3
8EKMOPbLY
8.8 JIpmxeHue 2 1
Camocmosmenvras paboma odoyuarowuxcs/ cocmagumes KOHCneKm no meme «/lgudicenuey 2 3
8.9 3auer 2 3

9 Te/s1a M MOBEPXHOCTH 14

BpallleHus 9.1 Hunuuap 2 1
9.2 Pemenue 3amay 2 2
9.3 Konyc 2 1
Camocmosmenvras paboma odoyuarowuxcs/ cozoame npesenmayuro « L{ununop u KoHyc» 2 3
9.4 Pemenue 3amay 2 2
9.5 lap, chepa 2 1
Camocmosmenvras paboma odoyuarowuxcs/ cozoame npesenmayuro «Lllap u cghepar 2 3
Camocmosmenvras paboma odbyuarowuxcs/ cocmagums KoHcnekm no meme «Ilnowaos 2 3

[EEN
(o]




noeepxHocmu yacmell wapa»

9.6 Pemienue 3anau 2 2
Camocmosmenvras paboma 0dyuanwuxcs/ u320mosums Mooenu mej 6paujeHus 2 3
9.7 KonTposnbsHas pabota 2 3
10 U3mepenusi B 10
reoMeTpuu 10.1 O6BbeM mpsIMOYTOIBHOTO Mapalieenueaa 2 1
10.2 O6BbeM mpsiMOit TPU3MBI 2 1
10.3 O6beM numuHIpa 2 2
Camocmosmenvras paboma obyuarowuxcs/ cocmasums KoHcnekm no meme « Oovemvl meny 2 3
10.4 Pemenue 3a1au 2 2
Camocmosmenvras paboma odyuaowuxcs/ BHIIOTHUT 3a1aHus no meme « Obvemvl meny 2 3
10.5 KonTponsHas pabota 2 3
11 DaemeHTHI 6
MaTeMaTHYeCKO 11.1 Craructuyeckas 06paboTKa TaHHBIX 2 1
CTaTHCTHKH, Camocmosmenvras paboma odoyuarowuxcs/ noocomosums peghepam « . bepuynnuy 2 3
KOMOMHATOPUKU M [711 D T]pocreiilme BepOSTHOCTHBIC 3a1a4H 2 1
TCOPHHU BEPOSITHOCTEN | 71 3 CrnyqaifHble COOBITHS U UX BEPOSITHOCTH 2 2
Camocmosmenvras paboma odyuarowuxcs/ 8blnOIHUMb 3a0anus no meme « Kombunamopuka 2 3
U meopusi 6epOSIMHOCMEN»
12 Urorosoe 4 2
NOBTOpEeHHe Camocmosmenvnasn paboma obyyarowuxcs/ 8blnoaHums 3a0anus « imoeosoe noemopenue» 5 3
Hroro 234
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3. YCJIOBMS PEAJIM3AIIUUA ITPOI'PAMMBI IUCHUITIJINHBI

3.1. TpeboBanusi K MHHUMAJIBLHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn o
Peanuzanus mporpamMMbl JUCIUIUIMHBL TpeOyeT Hanu4uus y4eOHOTO KaOWHETa
MaTEMaTHKH.
O6opynoBanue y4eOHOTO KabWHETA:

» TI0Ca0YHbIC MECTa MO KOJIMUYECTBY 00YJarOIINXCS;

» pabouee MEeCTO MperoaBaTes;
» y4eOHO — HarJIsAHBIC TTOCOOUS 0 TUCIMIUIMHE «MaTeMaTukay;

TexHuueckue cpeacTsa 00yyeHus:
» KOMIIBIOTEP C JUIICH3NOHHBIM MMPOTPAMMHBIM 00ECIICYCHUEM.

3.2. UndopMannonHoe odecrnevyeHue o0yueHmst

IlepeyeHnbp pexoMeHAyeMbIX Y4eOHbIX wu3gaHuil, HWHTepHeT-pecypcos,
JTOMOJHUTEILHON JTUTEPATYPHI
OcCHOBHbBIE HCTOYHUKH:

1. bammakos M.M. Maremaruka YueOumk, M., Axkamemus, 2017. —

(OneKTpOHHBIN yUEOHUK).
JlonoJIHUTEIbHbIE HCTOYHUKH:

1. Jlanasu A. A. Marematuka : yueonuk / A.A. lagasun. — M. : UHOPA-
M, 2017. (Cpennee npodeccuonanbHoe odbpazoBanue). — (DIEKTPOHHBIN
y4eOHUK).

2. Jlapasa A. A. COopHuk 3a1a4 o MaTeMaTke: YdeOHoe nocodue/lanasn
A. A, 3-e u3n. - M.: ®opym, UHOPA-M Uzparenvckuit Jom, 2017.
(ITpodeccuonanbroe oOpazoBanue). — (AEKTPOHHBIA yUSOHHK).

3. Kucenes A. Il. I'eomerpust: YueOnuk / A.Il. Kucenes; Ilog pea. H.A.
['maromeBa. - M.: OU3SMATIIUT, 2016. (bubmmoreka (uznko-
MaTEMaTUYeCKOW JIUTEepaTypbl I IIKOJIHHUKOB U Yy4YUTENCH). —
(OneKTpOHHBIN YUCOHUK).
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4. KOHTPOJIb M OILEHKA PE3YJbBTATOB OCBOEHUA
JUCHUIIJIMHBI TPEBOBAHMUS K PE3YJIBTATAM OBYUYEHUA

Pe3yabTaTnl 00yyeHus
(oCBOECHHBIEC YMEHUS1, YCBOCHHbIE 3HAHUSA)

®opMbI U METOABI
KOHTPOJISl M OLlEHKH
pe3yJabTaToB

B pesynprare = u3ydeHus = y4eOHOH  TUCITUILIMHBI

«MaremaTnka» o0yJaronuuics 3HAeT:

3HAUYCHUC MaTeMaTquCKOﬁ HayKI/I JJI peI_HeHI/ISI 3ajJa4,
BO3HUKAKOIINUX B TeOpI/II/I nu HpaKTI/IKe; I_HI/IpOTy U B TO XK€
BpeMs  OIPAaHWYCHHOCTh TPUMCHCHHS MaTeMaTHYEeCKHX
METOHAOB K aHanmy 1 UCCIICOIOBAHUIO HpOL[eCCOB nu }IBHGHI/Iﬁ B
MIPUPOJIE U OOIIECTBE;

3HAUEHUE MPAKTUKA M BOIMPOCOB, BO3HHUKAIONINX B CaMOM
MaTeMaTUuKe 1S dbopmupoBaHus u pa3BUTHUA
MaTEeMaTHYECKON HAayKH; HCTOPHIO Pa3BUTHS MOHATHUS YUCIIA,
CO3a4aHuA MaTeMaTHYCCKOIO aHallu3a, BO3HHMKHOBCHUA U
Pa3BHUTHS TCOMETPHH;

YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MAaT€MAaTHYECKUX

pacCcyXIIeHHi, WX TPUMEHHUMOCTh BO BCEX 0OJACTAX
YeJIOBCUCCKOM JICITEILHOCTH,

. BEPOSITHOCTHBIN XapaxkTep Pa3ITUYHBIX MIPOIIECCOB
OKPY’KaIOIIIEeT0 MHUPA.

YmMmeer:

Anredpa

L] BBIITOJIHATH apI/Iq)MGTI/ILIeCKI/IG I[eﬁCTBHH HanQ 4ucilaMy,
coycrast YCTHBIC nu IIMCBMCHHBIC MPUCMBI; HaXOIUThb
NpUOJIMDKEHHBIE  3HAYEHWS BEJIMYMH W MOTPEITHOCTH

BBIUMCIICHUI (20COMIOTHAS W OTHOCUTENbHAs); CPAaBHUBATH
YUCIIOBBIE BBIPAYKECHMUS;

HaXOJUTh  3HAUEHUS  KOpHS, CTENEHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAKECHUN HA OCHOBE OIPEICIICHUS,
UCTONB3ysl TpU  HEOOXOIUMOCTH  HMHCTPYMEHTAJIbHBIE
CpEACTBa; TOJb30BATHCS MNPHUOMIKEHHOH OIICHKOH IpH
IIPAKTUYECKHUX PACUETAX;

BBIMIOJIHATh ~ MPEOOpa3oBaHMsl  BBIPAKEHUH,  MPUMEHsA
dbopMynbl,  CBS3aHHBIE CO  CBOWHCTBAMH  CTEIICHEH,

norapu(MoB, TPUTOHOMETPUIECKUX (YHKITHH;
DOyHKUUM 4 rpapuku

BBIUUCIIATh 3Hau€HUE (YyHKIMM IO 3aJaHHOMY 3HA4YECHUIO
apryMeHTa IPU Pa3INYHbIX CIoco0ax 3aaHusl GyHKIUY;
OTlpeNeNiATh OCHOBHBIE CBOWMCTBA YMCJIOBBIX (DYHKIIMIA,
WITIOCTPUPOBATh UX Ha rpadukax;
CTPOUTH IpaMKU U3y4EHHBIX QYHKIMH, WIUTFOCTPUPOBATH IO
rpaduKy CBOMCTBA IEMEHTAPHBIX (YHKIIUA;
UCIOJIb30BaTh MOHATHE (DYHKIMM Ul ONKCAHUS U aHAJIU3a
3aBUCHUMOCTCH BEIIUYHH,

Havana mareMaTH4eCKOro aHAJIM3a
HaXOJUTh POU3BOHBIE IEMEHTAPHBIX (DYHKIIMIA;
UCMOJb30BaTh  IPOM3BOJHYIO JUId  H3Y4EHUs
GYHKIMA 1 TOCTPOCHUSI TPadHKOB;

CBOJCTB

DKCTepTHOE HAOIIOICHUE U
OIICHKA JCATEIbHOCTH
oOyuJarorerocst B mporiecce
OCBOCHHST 00pa30BaTEIbHBIX
porpamm:

— TECTUPOBaHUE IO
TEMaM;

— CaMOCTOATCIIbHAasA
pabota
00ydJaromuxcs;

— HaIlUCaHUuEC
pedeparoB u
JTOKJIaJIOB.

— pabota Ha
NPaKTUICCKUX
3aHATUAX.

KommeTeHTHOCTHO-
OpUEHTUPOBAHHBIC 3a/IaHUS.
DKcnepTHask OLCHKa
pPE3YNIbTaTOB BBIMTOHEHUS
MPaKTUYECKOU pabOTHI.
OKcrepTHas OlLIEHKa B
paMKax TEKYyIIero KOHTPOJIS
HA MPaKTHYECKUX 3aHATHSIX.
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IPUMEHATh MPOU3BOAHYIO Ul MPOBEIEHUS MPHUOIMKEHHBIX
BBIUMCJICHUM, pelaTh 3aJa4d IPHUKIAJHOTO XapakTepa Ha
HaXO0KJCHHE HAaMOOJIbIIIEro ¥ HAUMEHBIIIETO 3HAYCHHUS;
BBIUUCIIATh B MPOCTEHIIMX CIydasX IUIOIAAM U OOBEMBI C
MCII0JIb30BaHUEM OIIPEAEICHHOTO HHTErpaa;

YpaBHeHUs M HEPaABEHCTBA
pelaTh palyoHalbHbIe, TOKa3aTeIbHbIe, JIOrapu(pMUIECKHUE,
TPUTOHOMETPUYECKHE YPABHEHHUS, CBOASIINECS K JIMHEHHBIM
Y KBaJIpaTHbIM, a TaKKe AaHAJOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;
UCTOJIb30BaTh Ipa)UYecKUil METOJ pEIIeHUs] ypaBHEHUU H
HEPABEHCTB;
n3o0pakaTb Ha  KOOPAMHATHOM IUIOCKOCTH  PEUICHHUs
YPaBHEHHUI, HEPABEHCTB U CUCTEM C IBYMs HEU3BECTHBIMU;
COCTaBIATh W  peEllaTh ypaBHEHUS W  HEPABEHCTBA,
CBSI3bIBAIOIIME HEM3BECTHBIC BEJIMYMHBI B TEKCTOBBIX (B TOM
Yucie NPUKIAIHbIX) 3a1a4ax.

Kom0nnaropuka, cTaTHCTHKA, TEOPHS BEPOAITHOCTEH
pemaTh NpocTelne KOMOMHATOPHBIE 3aladd METOA0M
nepedopa, a TakkKe ¢ UCIOJIb30BaHUEM U3BECTHBIX (hOpMYIT;
BBIUUCIIATh B MPOCTEHIINX CIIydasiX BEPOSTHOCTH COOBITHH
Ha OCHOBE I10JICYETa YNCIa HCXOIO0B.

I'eomerpus
pacrno3HaBaTh Ha 4EpPTEXKAX U MOJCIAX IMPOCTPAHCTBEHHBIC
GOpMBI;  COOTHOCHTH  TPEXMEpHbIE OOBEKTHI C WX
OTHCAHUSIMHU, H300PAKECHUSIMHU;
ONMCBHIBATh B3aHMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE, ap2YMEHMUPO8AmMb C8OU CYIHCOeHUs 00
9MOM PACNOJIOHNCEHUU,
AHAIN3UPOBAaTh B INPOCTEHINIMX  CIy4asX  B3auMMHOE
pacroiokeHnue 0ObEKTOB B IPOCTPAHCTBE;
n300pakaTh OCHOBHBIE MHOTOTPAaHHHKH M KpYTJIbIE Tela;
BBITNOJIHATH YEPTEXKU I10 YCIOBUAM 3a7ay;
cmpoums npocmetiuiue ceyeHus Kyoa, npusmul, NUPAmMuobl;
pemarb IJIAaHUMETPUYECKHE u npocTeiimme
CTEPEOMETPUYECKUE 3aJ1a4u Ha HaXO0XJICHUE
F€OMETPUYECKUX  BEIUYMH (JUIMH, YIJIOB, ILIOLIajeH,
00bEMOB);
WCIIOJB30BaTh IIPU PEIIEHUU CTEPEOMETPUYECKUX 3ajad
IUTAaHUMETPUYECKUE (AKThl U METOBI;
IIPOBOAMTDH JOKA3aTENIbHBIE PAcCYXIEHHUS B XOJE PEIICHUs
3a/1a4.
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