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HACIHOPT PABOYEM TPOI'PAMMBI YYEBHOM JUCHUILIINHBI
«MareMaTUKa»

1.1. MecTo y4yeOHOIi AMCHUIJIMHBI B CTPYKTYpE OCHOBHOIi mpodeccuo-
HAJIbHOI 00pa3oBaTe/IbHOI NMPOrpaMMbI:

Jucrunnvaa «MaTtemMaThka» OTHOCHTCS K OOIIUM JTUCHUIIIMHAM 001eo0pa-
30BaTEJIbHOMN MOATOTOBKH.

1.2. Ileaun y4yeOHOIH IAHCUMIIJIMHBI:

Copep:xkanue mporpaMmmbl «MaTeMaTHKa) HANPaBJIEHO HA JOCTHKEHHE
CJICAYIOLIMX LeJIei:

-o0ecneueHue CHOPMUPOBAHHOCTHA MPEICTABICHUNA O COLMAJIBHBIX, KYJIbTY]P-
HBIX U UICTOPUUYECKUX (haKTOpaxX CTAHOBIICHUS MAaTEMATUKH;

-obecneueHue cHoOpMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO U Mare-
MaTHYECKOTO MBILUICHUS;

-obecneueHue COPMUPOBAHHOCTA YMEHUIN MPUMEHSTH MOJYUYEHHBIE 3HAHMUSI
IPU PEUICHUU PA3TUYHBIX 337124,

-o0ecneueHnue cOpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMATUKE KaK 4acTH
OO0IIEYENIOBEUECKON KYJIbTYPhl, YHUBEPCAILHOM S3bIKE HAYKH, MO3BOJISIOLIEM OMU-
ChIBATh U U3yUaTh PEAIbHBIC TTPOLIECCHI U SIBJICHUSI.

1.3.TpeGoBanusi K pe3yJibTaTaM OCBOCHUS Y4e¢OHOH THUCIUNJINHBL.

OcBoenne cofepkanusi y4eOHOH TuCHUIINHBI « MaTemaTHKa» o0ecrnedn-
BAaeT JOCTHKEHHE CTYIeHTaAMU CJIeyIIHX Pe3yJIbTaTOB:

JIHYHOCTHBIX:

-c(hOpMUPOBAHHOCTH MPEACTABICHUA O MAaTEMATHKE KaK YHUBEPCAIbHOM SI3bI-
K€ HayKH, CPEACTBE MOJCIMPOBAHUM SBJICHUI W MPOIECCOB, UACIX M METOJaX MarTe-
MaTHKH;

- MOHUMAaHKWE 3HAUMMOCTH MaTeMaTHKHW Ui Hay4YHO-TEXHWYECKOTO Mporpecca,
c(hOpPMHPOBAHHOCTh OTHOIICHHUS K MAaTEMATUKE KaK K 9aCTH 0OIIEYEIOBEUCCKON Kb~
TYphI Y€pe3 3HAKOMCTBO C MCTOPUEH Pa3BUTHS MaTEMATUKHU, SBOJTFOIIMCH MareMaThye-
CKUX WJIEH,

- Pa3BUTHE JIOTHYECKOTO MBILIUICHHUS, MTPOCTPAHCTBEHHOTO BOOOPAKCHHUS, aJi-
TOPUTMHUYECKON KYJIbTYPbI, KpHTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM /ISt
Oyayiiei npoeCCUOHANBHOR AEATEILHOCTH, ISl MPOJOKEHUsT 00Opa30BaHMs U Ca-
MO0Opa3OBaHUs,

-TOTOBHOCTh M CITOCOOHOCTH K 00PA30BAHUIO, B TOM YUCJIE CaMOOOPa30BaAHUIO,
Ha TIPOTSHKCHUM BCEH JKM3HU, CO3HATEIIBHOE OTHOLICHUE K HEMPEPLIBHOMY 00pa3o-
BaHUIO KaK YCIIOBHIO YCIEITHONW Mpo(eCCHOHALHOM M OOIIECTBEHHON NEATEIBHO-
CTH,

- TOTOBHOCTh M CITOCOOHOCTh K CAMOCTOSITEIBHON TBOPYECKOM M OTBETCTBEH-
HOM AEITENBbHOCTH,



- TOTOBHOCTb K KOJUIEKTHBHOH PaboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
00eo0pa3oBaTeIbHOM, OOUIECTBEHHO MOJIE3HON, YU4EOHO-UCCIEN0BATEIbCKOM, TPO-
EKTHOM M IPyTUX BUAAX IEATEIILHOCTH,

- OTHOLICHHE K MPO(ECCHOHANBHONW NEATEIBHOCTH, KaK BO3MOKHOCTH yua-
CTHS B PELICHUH JIMUHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOLICHAIIMOHATBHBIX
npoOJeM;

MeTanpeaMeTHbIX:

-YMEHUE CAMOCTOATENBHO ONMPEACTATE LETU ACATEIBHOCTH U COCTABIIATH TJIA-
HBI JEATEIBHOCTH, CAMOCTOSATEIBHO OCYLIECTRIISATh KOHTPOJIMPOBATh U KOPPEKTHPO-
BaTh NIEATEIIBHOCTD, WCIOJIB30BATh BCEBO3MOXKHBIE PECYPCHI [UIsl JOCTHXKCHHS TIO-
CTABJICHHBIX MLEJICH W pealu3aliy IJIAHOB JECSATEIIBHOCTH, BBIOMPATh YCHEUIHBIE
CTPATEeTUH B Pa3JIMYHbIX CUTYalHIX;

-YMEHUE MPOIYKTUBHO OOIIATHCS W B3AMMOACHCTBOBATH B MPOLIECCE COBMECT-
HOW JESITENBHOCTH, YUUTHIBATH MO3UIUU APYTMX YYACTHUKOB COBMECTHOW AEATEb-
HOCTH, 3P(PEKTUBHO pa3peliarh KOHYIUKTHBIE CUTYALNN,

- BJIQJICHHE HABBIKAMH IMO3HABATEIBHOMN, Y4eOHO-UCCIEA0BATENBCKOM U MPO-
€KTHOM NEATENBHOCTH, HABBIKAMH PA3pEIICHUsI MPOOIIEM; CTOCOOHOCTh U TOTOBHOCTh
K CAMOCTOATEIbHOMY MOMCKY METOJOB PEUICHHS TPAKTHYECKUAX 3314, TPUMEHEHUIO
Pa3IUYHBIX METOI0B MO3HAHMUS,

- TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSATENBHOH WH(OPMALMOHHO-
MO3HABATENIBHOM NEATEIbHOCTH, KPUTUUYECKH OLEHUBATh MU MHTEPIPETUPOBATH MH-
(opManuio, NOTYYacMYI0 U3 PA3TUYHBIX HCTOUHUKOB;

- BJI/ICHUE SI3IKOBBIMU CPEJICTBAMU; YMEHUE SICHO, JIOTMYHO U TOYHO M3J1araThb
CBOIO TOUKY 3PEHUSI, UCTIOIB30BATh aICKBATHBIE I3bIKOBBIC CPENICTBA;

- BJIQJICHUE HABBIKAMU MO3HABATEIBHON peIEKCUN KaK OCO3HAHMS COBEpIIAC-
MBIX JEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA, IPaHUI]
CBOETO 3HAHUS U HE3HAHMSI, HOBBIX TIO3HABATENILHBIX 33]a4 U CPEJCTB AJISl UX TOCTH-
KECHUS,

- LUEJICYCTPEMIIEHHOCTD B MOMCKAX W MPUHATUN PEUICHHA, COOOPA3UTENBHOCTD
¥ UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABJICHUIA; CIIOCOOHOCTH BOCIPH-
HUMATh KPacoTy ¥ TapMOHUIO MUPA;

NMpeAMETHBIX:

- C()OPMUPOBAHHOCTh MPEACTABICHUNA O MAaTEMAaTHKE KaK 4YacTH MHUPOBOM
KYJIBTYPbl M1 MECT€ MAaTEMATHUKE B COBPEMEHHOM LIMBWIM3ALMU, COCO0AX OMUCAHUS
SIBJICHUI PEAIbLHOI0 MHPA HA MATEMAaTUYECKOM S3BIKE,

- cpOPMHPOBAHHOCTH MPEJACTABICHUNA O MATEMATUYECCKUX MOHITHAX KaK BaK-
HEWIINX MaTEMATHYECKUX MOJEIAX, MO3BOJISIIOMNX OMUCHIBATE U M3y4aThb Pa3HBIC
MIPOLIECCEl U ABJICHUS, IMOHMUMAHUE BO3MOXKHOCTH AKCHOMATHUYECKOIO IMOCTPOCHUS
MaTeMaTHYECKUX TEOPHIA;

- BJIQJICHUE METOJAMM [OKA3aTeJIbCTB U AJTOPUTMOB PEIICHUS, YMEHUE HX
[IPUMEHATE, IIPOBOAUTH TOKA3aTEIbHBIE PACCY/KICHUS B XO/I€ PEIICHU 3314,

-BJIaJICHUE CTAHJAPTHBIMU MPUEMaMH PEIICHUS PAUOHAIBHBIX W HPPALO-
HaJIBHBIX, ITOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECCKUX YPaBHEHUNA W HeEpa-



BEHCTB, X CUCTEM; UCIOJIB30BAHNE TOTOBBIX KOMITBIOTEPHBIX TPOTPAMM, B TOM YHC-
JIe UTSl TIOMCKA NIy TH PEIIECHUS U UIUTIOCTPALUU PEIICHUAS YPABHEHUI U HEPABEHCTB;

- ¢()OPMHPOBAHHOCTh MPEACTABIICHUNH OO0 OCHOBHBIX MOHATHSX MaTeMaTHye-
CKOTO aHajM3a U WX CBOMCTBAX, BJIAJACHUE YMEHHEM XapaKTEPU30BAThH MMOBEICHUE
(YHKIUH, UCMOJB30BAHKUE MOJYYEHHBIX 3HAHUN JUTsl OMUCAHUS M aHAJTN3a PealIbHBIX
3aBUCUMOCTEH,

- BJIQJICHUE OCHOBHBIMU MOHATHAMH O IJIOCKHUX M MPOCTPAHCTBEHHBIX T'E€OMET-
pUYECKUX (Urypax, uX OCHOBHBIX CBOWCTBAX; C(POPMUPOBAHHOCTH YMEHHUS PacCIo-
3HABaTh T€OMETPUUECKUE (PUTYPBI HA YEPTEXKAX, MOJIEISAX U B PEAJIbLHOM MUPE; MPH-
MEHECHUE U3YYCHHBIX CBOMCTB Nr€OMETPUUECKUX (PUTYDP U (POPMYJT AJi PELICHUS TEO0-
METPUUYECKUX 3a7a4 M 33124 C MPAKTUYECKHUM COAEPIKAHUEM,

- ¢()OpMHUPOBAHHOCTH MPEACTABJICHUA O MPOIIECCAX U SBICHUSIX, MMEIOLINX BE-
POATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHpPE, OC-
HOBHBIX MOHATHAX 3JIEMEHTAPHON TEOPUN BEPOATHOCTH, YMEHUE HAXOIUTH U OLICHU-
BaTh BEPOSATHOCTH HACTYIJICHUS COOBITUH B MPOCTCHUIINX MPAKTUYECKUX CUTYaIHUSIX
Y OCHOBHBIE XapaKTEPUCTUKHA CIIyYaHHBIX BETMYNH,

- BIIAJCHAEC HABBIKAMHM HWCTIOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpPaMM
[PHA PEIIEHUH 3a1a4.

1.4. PexkomeHayemoe KOJHYECTBO YacOB HA OCBOeHHE padoueii mpo-
rpaMMbl y4eOHOI AUCUHUIIJIMHBI:

MAaKCUMaJIbHOM yueOHOM Harpy3ku oOyyvaromerocs — 251 Jac, B TOM YHCIIE:
00s13aTeNbHON ayIMTOPHOM y4eOHO# Harpy3ku oOydaromerocss — 237 4acoB; Mpo-
MEXYTOYHAs arrecranus — 14 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUEFHOH JUCITUILIAHBI
2.1. O0bem yueOHOl TUCHUIVIHHBI B BHAbI Y4e0HOIT paboThl

Bup y4e6Hoii paGoThI

Oo6neM yacoB

MakcumanbHas yueOHast Harpy3ka (BCero) 251
OOs3atenbHas ayMTopHas yueOHast Harpy3ka (BCero) 237
B TOM YHUCJIE:

NPAKTUYECKUAE 3aHSATHUS, CEMHUHAPBI -
JIEKIUA 237
IIpomexyTo4Has arrecranus 14

(arrectanus B popMe: 3K3aMeHa (2 CEMECTP),
KOHTPOJIBHOTO ompoca (1 cemectp)




2.2. Pa0o4uii TeMaTH4ecKuil IJIAH U coAepKaHue y4eOHoH Aucuunindbl Iucunnnuna « MaremaTuka»

HaumenoBanmue pa3aenos u | Coaepxxanue yueOHOTro MaTepHasia, NPAKTHYECKUE 3aHATHS, CAMOCTOATeIbHAs padoTta | O0bem ya- | YpoBeHb
TeM CTYIE€HTOB coB OCBOEHHS
1 2 3 4
1 cemecTp 102
Beenenmne Coaep:kaHue yueOHOro MaTepuaJa 2 2
MaremaTtuka B HAayYKE€, TCXHHUKE, 5KOHOMHKCE, HH(l)OpMaL[I/IOHHbIX TEXHOJIOTHUAX W TIpaK-
TUYECKOH nestenpHOCTH. Llenn u 3amaun M3y4eHuss MaTeMaTHKU MIPU OCBOCHUH npodeccuii
CIIO u cnenuanerocTei CI1O.

Paszgen 1. AJITEBPA

Tema 1.1.PazButne nousitust (CoaepxaHue yueGHOro Mmarepuaa 2 2
0 uHcJIe Lensle u panmoHanbHble yrcha. JlelicTBurenbHble yncaa. [IpuOmkeHHbIe BBIUUCTCHUS.
Kommekchbie uncia. Kopay, crenenun u norapudgmel. BemonHerne apupmeTnieckux aei-
CTBUH HAJ YUCJIAMH, COYETast YCTHBIE U MTUCbMEHHBIE IPUEMBI.

Haxoxxnenne npuOnmKeHHbIX 3HAUEHUH BETMYNH U MOTPEIIHOCTE! BBIYHCICHNN (a0COMOT-

Coaep:xkaHue yueOHOro MaTepuaJa 2 2
O3HakOMJIEHHE C IOHATHEM KOPHsI N-i CTeNeHu, CBONCTBAMU PaAUKaJOB U MpaBUIaMu
CPaBHEHUS KOpPHEH.

DopMyIMpPOBAHHUE ONPENEIICHNsI KOPHsI U CBOMCTB KOpPHEW. Brluncienue u cpaBHEHUE KOP-
HEM, BBITOJIHEHNE MPUKUIKY 3HaUeHus1 KopHsi. [IpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIPAKEHUM, COACPKALIUX PaJUKAIIBL.

BeimonaeHne pacueToB o ¢popMyiam, CoaepIKaIuM pauKalibl, OCYECTBIISAS HEOOXOH-

Tema 1.2.KopHu u cTenenmu.
Coaep:kaHue yueOHOro MaTepuaJa 2 2

O3HaKOMIJICHHE C MIOHATHEM CTETICHH C IEHCTBUTEIIbHBIM MTOKA3aTEIIEM.

Haxosxnenue 3HaU€HUH CTEMEeHU, UCTIOJIB3YsI MPU HEOOX OAMMOCTH HHCTPYMEHTATbHbBIE
CpencTBa.

3anucbIBaHUE KOPHS N-i CTENEHH B BUE CTETICHH C IPOOHBIM MOKa3aTesieM U Hao0OpoT.
@opMyJIUPOBAHUE CBOMCTB CTENEeHEN. BoluucaeHne crenexeil ¢ palMoHalbHbIM MTOKa3aTe-
JieM, BBIMIOJHEHUE NPUKHUIKU 3HAYEHUsI CTENEHH, CPABHEHNE CTEIIEHEH.

Coaep:xkaHue yueOHOro MaTepuaJa 2 2
Jlorapudm. JJorapudm uncna. OcHOBHOE JIOrapuGMHIECKOE TOKIECTBO.




Tema 1.3 Jlorapugm.
Jlorapugm uncga.

Coaep:kaHue yueOHOro MaTepuaJa
HecaTnunele U HaTypanbHble Jorapudmel. [Ipasuna neficreuii ¢ norapudpmamu. Ilepexon k
HOBOMY OCHOBAHUIO.

Tema 1.4. Ilpeodpa3zoBanue
anre0panvecKux BbIpaxe-
HU

Coaep:kaHue yueOHOro MaTepuaJa
Bemonaenne npeobpazoBanmii BEIpaKEHUH, MpUMEHEHNE (POPMYJI, CBSI3aHHBIX CO CBOII-
CTBaMH CTETIeHeH U jorapudmMon

Coaep:xkaHue yueOHOro MaTepuaJa
Onpenenenue 00aacTH JOMYCTHUMbBIX 3HAYEHUH JIOrapu(pMUIECKOro BeipakeHus1. Pemenue
JorapupMUUECKIX YpaBHEHUH.

Coaep:kaHue yueOHOro MaTepuaJa
Omnpenenenne oONaCTH AOMYCTUMBIX 3HAUSHHH JIOrapu(pMUIeCKOro BeIpakeHus. Pernenne
JorapupMUUECKNX YpaBHEHUH

Paszpgen 2 OCHOBBI TPHTOHOMETPHH

Tema 2.1 OcHoBHBIE IOHSA-
THA

Coaep:kaHue yueOHOro MaTepuaJa

HsyueHne panuaHHOrO METO[a U3MEPEHMS YIVIOB BPALEHUs] U UX CBA3HU C TPaAyCHON MEPOU.
HzobpaskeHne yrioB BpaleH!sI HA OKPYKHOCTH, COOTHECEHHE BEJIMYHMHBI yIila C €ro pacro-
JIO’KEHHUEM.

Coaep:xkaHue yueOHOro MaTepuaJa
Panuannas mepa yrna. BpamarenbHoe aBrkeHne. CHHYC, KOCUHYC, TAHI'€HC U KOTaHI€HC
qycna.

Coaep:kaHue yueOHOro MarepuaJa
DopmyTupoBaHHE ONPeNeIeHUH TPUTOHOMETPUIECKUX (DYHKIHMH IS YIJIOB TIOBOPOTA U
OCTPBIX YIJIOB NIPAMOYTOJIBHOI'O TPEYTrOJIbHUKA U O6”b$ICHeHI/Ie X B3aMOCBA3U

Coaep:kaHue yueOHOro MaTepuaJa
dopmyTupoBaHHE ONPENeIeHUH TPUTOHOMETPUUECKNX (DYHKIMH IS YIJIOB IOBOPOTA U
OCTPBIX YIJIOB MPAMOYT'OJIBHOI'O TPECYIrOJIbHUKA U O6”b$ICHeHI/Ie X B3aMOCBA3U

Tema 2.2 OcHoBHBIE
TPUTOHOMETPHYECKHUE TOXK-
JecTBA

Coaep:kaHue yueOHOro MaTepuaJa
IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOKAECTB ISl BBIYMCIIEHUS 3HaUEHU Tpu-
TOHOMETPUYECKUX (PYHKIIUI 1O OMHOM U3 HUX

Coaep:xkaHue yueOHOro MaTepuaJa
IIpuMeHeHe OCHOBHBIX TPUTOHOMETPUUECKHUX TOKAECTB sl BBIYMCIICHUS 3HaUeHUN Tpu-
TOHOMETPUYECKUX (PYHKIUH 10 OHOM U3 HUX




Coaep:kaHue yueOHOro MaTepuaJa
DopmyJibl npuBeneHuss. PopmyJibl CIOKEHUS.

Coaep:kaHue yueOHOro MaTepuaJa
DopMyibl yiBOoeHHs. @OpPMyJIbI NOJOBUHHOIO yIa.

Tema 2.3. IlpeoOpa3zoBanus
NPOCTEHIIUX TPUTOHOMET-
PHYECKHUX BbIPpA’KeHHH

Coaep:xkaHue yueOHOro MaTepuaJa

HzydeHne 0CHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJIbI CIIOKEHHUS, YABOEHUs, peodpa-
30BaHUs CyMMBI TPUTOHOMETPHUECKUX (DYHKIMH B IPOM3BEICHUE U IPOM3BENCHUS B CYMMY
" NPUMEHEHUEC IMMPU BBIMUCIICHUH 3HAUCHUA TPUTOHOMETPUICCKOTO BBIPAKEHUA U YIIPOIIC-
HUSI €T0.

Coaep:kaHue yueOHOro MaTepuaJa

HzydeHne OCHOBHBIX (POPMYJT TPUTOHOMETPUH: POPMYJIbI CIIOKEHHUS, YABOCHUS, Ipeodpa-
30BaHUs CyMMBI TPUTOHOMETPUUECKUX (DYHKIIMH B IPOM3BEICHUE U IPOU3BENECHUS B CYMMY
U NPUMEHECHUEC MMPU BBIYUCIICHUH 3HAUCHUA TPUTOHOMETPUICCKOTO BBIPAKEHUA U YIIPOIIC-
HUSI €T0.

Coaep:kaHue yueOHOro MaTepuaJa
O3HakOMJIEHHE CO CBONMCTBAMHU CUMMETPHUH TOUEK Ha €IMHUYHON OKPY)KHOCTH U NPUMEHe-
HHEC UX AJId BBIBOOA d)ODMVJ'I IIPUBCOACHUA

Tema
2.4.TpuronomerpH4ecKue
YPABHEHHSI H HEPABEHCTBA

Coaep:kaHue yueOHOro MaTepuaJa
IIpocreiimue TpuroHoMeTpudeckue ypasHeHus. lIpocrelimmne TpUrOHOMETpUUYECKHE HEpa-
BEHCTBA.

Coaep:xkaHue yueOHOro MaTepuaJa
Pemenue o ¢popmynaM U TPUTOHOMETPHUUECKOMY KPYTy NMPOCTEHIINX TPUTOHOMETpUYE-
CKHMX YPaBHEHUI.

Coaep:kaHue yue0HOro MaTepuaJa

IIprmeHeHne o0IMX METOOB PEIleHHs ypaBHEHHH (IpUBEACHNE K JINHEHHOMY, KBapaT-
HOMY, METO/I PA3JIO’KEHUS] HA MHOXKHUTEIH, 3aMEHbI TIEPEMEHHO) TIPU PEIIEeHNH TPUTOHO-
METPUYECKUX YPABHEHHUI.

Coaep:kaHue yueOHOro MaTepuaJa

IIprmeHeHne o0IMX METOOB PEIleHHs ypaBHEHHH (IpUBEACHNE K JINHEHHOMY, KBaIpaT-
HOMY, METOJI PA3JIOKEHUS] HA MHOXKHTENH, 3aMEHbI TIEPEMEHHO) TIPH PEIIeHUH TPUTOHO-
METPUYECKUX YPABHEHUM

Coaep:xkaHue yueOHOro MaTepuaJa
YMeHHe OTMEe4aTh Ha KPyre peleHnst IPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Coaep:xkaHue yueOHOro MaTepuaJa
O3HaKOMJICHHE C MTOHITHEM OOpPATHBIX TPUTOHOMETPUIECKUX (PYHKLINH.




Tema 2.5 OopartHbie
TPHIrOHOMETpHYeCKHEe PyHK-
UHH

Coaep:kaHue yueOHOro MaTepuaJa
ApPKCUHYC, apKKOCHHYC, apKTaHT€HC YUCIIA.

Coaep:kaHue yueOHOro MaTepuaJa
H3ydeHue onpeneneHnii apKCHHYCa, apKKOCHHYCA, aPKTAHICHCA YHCIIA.

Coaep:kaHue yueOHOro MarepuaJa
H3o00paskeHue apkCUHYCa, ApKKOCHHYCA, APKTAHT€HCA HA €IUHUYHON OKPYIKHOCTH.

Coaep:xkaHue yueOHOro MaTepuaJa
Pemenne TpUroHOMETPUUECKUX YPAaBHEHHE C MPUMEHEHHEM OOPaTHBIX TPUTOHOMETPHYE-
CKUX (PYHKIHH.

Pasznen 3.®@yHKkumMu, HX CBOHCTBA H rpaguKH

Tema 3.1. ®yHkuuu

Coaep:kaHue yueOHOro MaTepuaJa

O3HaKOMJIEHHE C TTOHITHEM MTEPEMEHHON, IPUMEepPaMH 3aBHCUMOCTEH MEXTy TePEeMEHHBIMU.
O3HakoMIIEHHE C TIOHSITHEM Tpadrika, onpeneIeHrne NPUHAIIICKHOCTH TOUKU IpaduKy
¢ynkumnu. Onpenenenue o Gpopmyie npocreiimeii 3aBUCIMOCTH, Buaa ee rpaduka. Bripa-
JKeHue 1o GpopmyJie OTHON MEPEeMEHHOH uepes Ipyrue.

Coaep:kaHue yueOHOro MaTepuaJa

OszHakoMjIeHHE ¢ onpeneneHueM GpyHkmu, popmynuposanne ero. Haxoxnenue obnactu
onpeneneHus: u 00aacTu 3HaueHui QyHkiwn. [loctpoeHne rpag kOB CTEMEHHBIX | JIOTa-
pudmmaecknx QyHkuuii. O3HAKOMIIEHHE C TIOHSATHEM HETPEPbIBHON MEePHOANYECKON PyHK-
1un, OPMyJIMPOBAaHNE CBOHCTB CHHYCA M KOCHHYCA, MOCTPOEHHE UX IrPaduKOB.

Tema 3.2.CpoiicTBa PyHK-
.

Coaep:xkaHue yueOHOro MaTepuaJa

MOHOTOHHOCTB, YETHOCTb, HEUETHOCTb, OTPAHUUEHHOCTD, IEPUOANYHOCTD. [IpomexxyTku
BO3pAcTaHUs U yObIBaHMs, HAOOJbIIee M HAMMEHbLIIee 3HAYeHHUS, TOUKH 3KcTpemyMa. I pa-
¢duueckas naTepnperauus. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEH B peabHBIX MPO-
1eccax u siBJeHusX. Apupmernyueckue onepanuy Haj GyHKuusaMu. O3HaAKOMIIEHHE C MTPH-
MepamH (PyHKIHOHAIBHBIX 3aBUCHMOCTEH B PEAJIbHBIX MPOLECCaX U3 CMEKHBIX AUCLUTUINH.
O3HakOMJIEHHE C 10Ka3aTeNbHBIMU PacCyI€HUAMU HEKOTOPBIX CBOMCTB TMHEHHOMN U KBa -

Coaep:kaHue yueOHOro MaTepuaJa

Crnoxnas ¢pynkums (kommosunyst). [lonsTie o HenpepsiBHOCTH QyHKINH. CTEneHHbIE, MO-
KasaTesbHbIe, IorapupMuieckue U TpuronoMmerpudeckue Gyskun. Iloctpoerne u utenne
rpaduxos ¢pynknuii. Mccnenosanne pyHKIHUHU.




Coaep:kaHue yueOHOro MaTepuaJa

Ob6parnbie TpuroHomerpuieckne ¢pynkuuu. [Ipeodbpazosanns rpadpukos. IlapannenbHblii
NEPEHOC, CHMMETPHsI OTHOCUTENIBHO OCeil KOOPAMHAT ¥ CHMMETPHSI OTHOCHTEIBHO HavYaia
KOOPIMHAT, CAMMETPHUSI OTHOCUTENIBHO MPSIMOH y= X, PacTSKEHUE U CXKAaTHE BIIOJIb OCEH KO-
opauHat. CocraBneHne BUAOB (PYHKLUUH 110 JAHHOMY YCJIOBHIO, PELICHUE 3a/1a4 Ha SKCTpe-
mMyM. BrmonHenne npeoOpazoBanuii rpaduka GyHkunu. Beraucnenne 3naueHuil QyHKIMHA
10 3Ha4YeHUIo aprymenTa. OnpeneneHue MoyoKeHUs! TOUYKH Ha rpaduKe 1Mo ee KOOpAMHATAM
1 Ha00OPOT.

Tema 3.3. O0paTHbIe PyHK-
M.

Coaep:kaHue yueOHOro MaTepuaJa

Uzyuenue nousTust 00paTHOM PYHKIMH, ONpEaesieHIe BUAa U oCcTpoeHue rpaduka obpat-
HOW (PYHKLIMH, HAXOXKIEHHE ee 00JacTh onpenesneHust 1 00aacTy 3HaueHui. Ilpumenenne
CBOWCTB (PyHKLHUH MPHU UCCIEAOBAHUH YPABHEHHH U PEIICHNH 3a1a4 Ha SKcTpemMyM. O3Ha-
KOMJICHHE C TIOHSTHEM CJIOKHOW (PyHKIMU

Coaep:kaHue yueOHOro MaTepuaJa

IIprmeHeHne CBOMCTB (PYHKUUHN JIsI CPAaBHEHUS 3HAUEHUI TPUTOHOMETPHUECKUX (YHKIIHIH,
peLeHnst TPUrOHOMEeTpUYecknx ypasHeHui. [TocTpoenue rpadukoB oOpaTHBIX TPUTOHO-
MeTpHuecKuX (QYHKIHI 1 onpeneneHue mno rpadukam ux cBOHCTB. BrinonaeHue npeobpaszo-
BaHUS rpauKOB

Pasznen 4. Hauajia MaTeMaTHY€CKOro aHAJIN3A

Tema 4.1.
ITocnenoBaTeILHOCTH

Coaep:xkaHue yueOHOro MaTepuaJa
O3HakoMIIEHHE ¢ TIOHSTHEM YHCIIOBON MOCIIEOBATEIBHOCTH, CIIOCO0AMH €€ 3a1aHusl, BbI-
YUCJIICHUAMU €€ YJICHOB

Coaep:kaHue yueOHOro MaTepuaJa
O3HaKOMJIEHHE C TIOHSTHEM Tpeesa MOCIeI0BATEIbHOCTH.

Coaep:kaHue yueOHOro MaTepuaJa
O3HaKOMIIEHHE C BBIYUCIIEHUEM CYMMBI 6eCKOHeLIHOFO HYUCJIOBOI'O pssiaa Ha NPpUMEPE BbIYNC-
JICHUsI CYMMBbI OECKOHEUHO yOBIBAIOIIEH reOMETPUYECKON MPOTPECCUN.

Coaep:kaHue yueOHOro MaTepuaJa
Pemenue 3ana4 Ha npuMeHeHNEe GOPMYJIbI CyMMBI OECKOHEYHO YOBIBAIOLIEH reoMeTprye-
CKOH IIPOrpeccun

Coaep:kaHue yueOHOro MaTepuaJa
CriocoObI 3aaHus 1 CBOWCTBA YUCIIOBBIX MOcenoBareabHocTei. CymecTBoBaHIE Mpeaena
MOHOTOHHOH OrpaHMYEHHOH nocienoBareabHOCTH. CyMMHPOBaHNE ITOCIEA0BATEILHOCTEH.




Tema 4.2

IpousBoanas

Coaep:kaHue yueOHOro MaTepuaJa
O3HaKOMJICHHE C TIOHSITHEM TIPOU3BOTHOM.

Coaep:kaHue yueOHOro MaTepuaJa

Uzyuenue u GopMyTUPOBAHUE €€ MEXaHUUECKOI'O i T€OMETPUUECKOTO CMbICIA, H3YYeHHE
aJIropuTMa BbIMUCIICHUSA HpOPISBOI[HOfI Ha IPpUMEPE BEIMUCIICHUSA MT'HOBEHHOM CKOPOCTHU U
yIIOBOrO KO3 PUIIHEHTA KaCATEIbHOM.

Coaep:xkaHue yueOHOro MaTepuaJa
IIpon3BoaHbBIE CYMMBI, PA3HOCTH, IPOU3BEACHUS, YACTHBIE.

Coaep:kaHue yueOHOro MaTepuaJa
IIpon3BonHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMHA.

Coaep:kaHue yueOHOro MaTepuaJa
YcBoenue npaswt gud hepeHIPOBAHS, TAOIULIBI MPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKIINH,
npuMeHeHue s quddepeHInpoBanns GyHKINN, COCTABICHUS YPABHEHHS KaCaTEeIbHOM.

Coaep:kaHue yueOHOro MaTepuaJa
CocraBiieHre ypaBHEHUS KacaTeIbHOH B 0OIIeM BHIE.

Coaep:kaHue yueOHOro MaTepuaJa
[IpumeHeHe MPON3BOIHOM K UCCIEAOBAHUIO (DYHKLIUN U MOCTPOSHHUIO TPaUKOB.

Coaep:xkaHue yueOHOro MaTepuaJa
IIpousBoxnbie 00paTHON (PYHKIMU U KOMIO3UIUN (PYHKLIUH.

Coaep:xkaHue yueOHOro MaTepuaJa
Nzyuenue TeopeM O CBsI3U CBOUCTB (PyHKIMU U IPOU3BOAHOMN, GOPMYITUPOBKA HX.

Coaep:kaHue yueOHOro MaTepuaJa
[IpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON HCCIeNOBaHUS (DYHKITUH, 3aIaHHOU (opMyJIOH.
YcTaHOBIIEHHE CBSA3H CBOMCTB (DYHKIIMU U MPOU3BOAHOM MO MX rpadukam.

Coaep:kaHue yueOHOro MaTepuaJa
IIpumepsl nCHOAB30BaHUS TPOU3BOAHON ISl HAXOXKICHHS HAWIIYYILIErO PELIEHUs B IPH-
KJIaHBIX 33]a4ax.

Coaep:kanue yue0HOro MaTepuaJa
[IpumMeHeHMe MPOU3BOIHOM ISl PELICHUS 3a/1a4 Ha HAXOXICHUE HAauOOIbIIEero, HANMEHb-
IETro 3HAUYCHUA U Ha HAXOXKACHUEC SKCTPEMyMa




Coaep:kaHue yueOHOro MaTepuaJa 2
Bropas nponsBongHasi, ee reoOMeTpUIeCKUi 1 (PU3HUECKUI CMBICI.
2 cemecTp 149
Coaep:xkaHue yueOHOro MaTepuaJa 2
Haxoxxnenune ckopocTu st mpouecca, 3aAaHHOro (GopMyJIol U rpaduKkoM.
Coaep:xkaHue yueOHOro MaTepuaJa 2
O3HakOMIIEHHE C TIOHSTHEM HHTErpasia 1 mepBooOpa3Hoi.
Coaep:kaHue yueOHOro MaTepuaJa 2
UzydeHue npasuiia BEIYHCICHNS IEPBOOOPa3HOil 1 TeopeMbl HeroTona— JleliOHuna.
Coaep:kaHue yueOHOro MaTepuaJa 2
Pemenue 3ama4 Ha cBsi3b IEPBOOOPA3HON U €€ TPONU3BOIHOM.
Coaep:kaHue yueOHOro MaTepuaJa 2
Beruucnenune nepsooOpa3Hoi s NaHHON (PYHKLIUH.
Coaep:kaHue yueOHOro MaTepuaJa 2
HenocpeacrseHHOE HHTErpUpOBaHUE. 3aMEHA MEPEMEHHOM.
Coaep:kaHue yueOHOro MaTepuaJa 2
TeMma 4.3.Hep3006pa3ﬂaﬂ u Onpeaeneuupiil uHTErpai. BeruucacHue onpeacacHHOrO HHTErpaa.
HHTErpaJ
Coaep:xkaHue yueOHOro MaTepuaJa 2
I'eoMeTpuyeckuii CMBICT ONPEAEIEHHOIO HHTErpaa.
Coaep:kaHue yueOHOro MaTepuaJa 2
3aMeHa EPEeMEHHO B OIpesieJIeHHOM HHTerpase.
Coaep:kaHue yueOHOro MaTepuaJa 2
[IprMeHeHne onpeneIeHHOro HHTerpajia Il HaXOJKASHUS TUIOIAAN KPUBOJIMHEHHON Tpa-
(115158
Coaep:kaHue yueOHOro MaTepuaJa 2
Pemenue 3a1a4 Ha IPUMEHEHNE MHTErPaia JUIsl BBIMUCICHUST PU3HYECKUX BEITMUHH.
Coaep:kaHue yueOHOro MaTepuaJa 2
Pemenue 3a1a4 Ha NpUMEHEHNE UHTErpaia sl BBIYUCICHUS TUTOINAACH.
Coaep:xkaHue yueOHOro MaTepuaJa 2

O06mbem Tena BpalneHws!.




Coaep:kaHue yueOHOro MarepuaJa
IIpumepsl npuMeHEHUsT HHTErpajga B FTeOMETPUU.

Coaep:kaHue yueOHOro MaTepuaJa
[Ipumeps! npUMEHEHNsT HHTErpasa B (PU3UKE.

Pasznen S YpaBHEHHUSI M HEPABEHCTBA

Tema 5.1 YpaBHeHus u
CHCTEMBI YPABHEHHH

Coaep:xkaHue yueOHOro MaTepuaJa

O3HakOMIIEHHE C TPOCTEHIINMU CBEICHUAMHU O KOPHSX anreOpanyecKux ypaBHEHHH, TOHsI-
TUSIMHU UCCJIEIOBAHUs YPABHEHUN U CUCTEM ypaBHeHUN. M3yueHne Teopun paBHOCHIBHOCTH
YPaBHEHUN U €€ MPUMEHEHUSI.

Coaep:kaHue yueOHOro MaTepuaJa

IToBTOpEHNE 3anKCH PELIeHNs CTAHAAPTHBIX YPABHEHHH, TPUEMOB ITpeoOpa3oBaHuUs ypaB-
HEHWI JJIs1 CBEIEHUS K CTAaHAaPTHOMY ypaBHeHHIO. OnpenenuTesn BTOPOro U TPEeThero mo-
PSITKOB.

Coaep:kaHue yueOHOro MaTepuaJa

Pemenue cucreM JIMHEMHBIX YPABHEHUI C IBYMsI U TPEMsI HEU3BECTHBIMU C TOMOLIBIO ONpeAe-
JIUTEJIEH BTOPOTO U TPETHEro NopsAaka. Pelenne paunoHanbHbIX, HPPALUOHANIBHBIX, TOKa3a-
TEJIbHBIX U TPUTOHOMETPHUIESCKIX YPABHEHUM U CHCTEM.

Tema S.2. HepasenctBa

Coaep:kaHue yueOHOro MaTepuaJa
Pemmenue HEPABCHCTB U CUCTEM HEPABCHCTB C IPUMCHCHUEM PA3JIMYHBIX CHOCO6OB.

Coaep:kaHue yueOHOro MarepuaJa

[IpumeHeHe MaTEMAaTHYECKIX METOIOB JIsl PELICHUS COAEePKATENIbHBIX 3a7a4 U3 Pa3jiid-
HBIX 00JacTell HayKW U MPakTUKU. MHTEepnpeTupoBaHUe Pe3yIbTaTOB C YIETOM PEabHBIX
orpaHuueHuil. Permenne nokasaTesbHbIX U JIOTapu(pMHUIECKUX YPaBHEHUI U HEPABEHCTB 110
HU3BCCTHBIM AJITOPUTMaM.

Tema 5.3. Hcnosib3oBanue
CBOJCTB U rpa)uKoB (PyHK-
LHH NPH PELICEHUH YPaBHe-
HHH M HEPABEHCTB.

Coaep:kaHue yueOHOro MaTepuaJa

Ucnonp3oBanne cBONUCTB 1 rpadukoB GpyHKIuUI 1uist pernenus ypasHenuil. [loBropenue oc-
HOBHBIX NPUEMOB pellieHUsl cucTeM. PelieHue ypaBHEHHH ¢ MPUMEHEHHEM BCEX MTPHUEMOB
(pa3iokeHus: Ha MHOKUTEIH, BBEICHNSI HOBBIX HEM3BECTHBIX, TIOICTAHOBKH, IPauecKoro
merona). [IpuMeHeHne MaTeMaTHYeCKUX METOOB ISl PELICHUS COAEPIKATENbHBIX 3a1a4 13
Pa3NIUYHBIX O0JIACTEeH HAYKU U MPAKTHKHU.




Coaep:kaHue yueOHOro MarepuaJa

Pemenue cucreM ypaBHEHUH C MPUMEHEHHEM pa3IMYHBIX criocoboB. O3HaKOoMIIeHHE ¢ 00-
MU BONPOCAMH PELICHHsT HEPABEHCTB M HCIOJIb30BAHUE CBOWCTB U rpaduKoB (yHKIMN
IPU peLIeHUH HepaBeHCTB. Meron nHTepBasoB. M300pakeHne Ha KOOPIWHATHOH IIOCKOCTH
MHO>KECTBA pelLIeHNI ypaBHEHUI 1 HEPABEHCTB C ABYMs MEPEMEHHBIMHU U UX CUCTEM.
Hutepnperanus pe3ynbrara, yueT peajJbHbIX OTPaHUYEHUN.

Pa3

neJ1 6. KomOuHaTopuka, CTAaTHCTHKA U TEOPHSI BEPOSITHOCTeH

Tema 6.1. JneMeHTHI KOMOH-
HATOPUKH

Coaep:kaHue yueOHOro MaTepuaJa

OCHOBHBIE TIOHATHS KOMOMHATOPHUKH. 3a/1a4 Ha MOACUET YUCIa Pa3MEIIeHH, epecTa-
HOBOK, coueTaHnii. M3yuenne npaBuiaa KOMOMHATOPUKH U IPUMEHEHHUE MPH PEIIEHIH KOM-
OWHATOPHBIX 3371a.

Pemnenne koMOMHATOPHBIX 337429 METOJIOM Tepedopa U Mo MPaBUITy YMHOKEHHS.

Coaep:kaHue yueOHOro MarepuaJa

Pewenue 3anau Ha nepedop Bapuantos. @opmyna dbunoma HeroTona. CeoticTBa OMHOMU-
HabHBIX Koa(dunmnento. Tpeyroapauk [Tackans. OObsicHeHHE U TpUMEHEHHE HOPMYJT
111 BBIMUCIICHUSI Pa3MELEHHIH, IIEPECTAHOBOK M COUETAHMI NP pelneHny 3a1a4. O3HaKoM-
nenue ¢ bmaoMoM HetoToHa U TpeyronpHukoM [lackans. Pelenre npakTHYecKux 3a1a4 ¢
UCTIOJIB30BAHUEM MOHATHI M MPAaBUI KOMOMHATOPUKHU

Tema 6.2. DyieMeHTHI TeOpHH
BEePOATHOCTEH

Coaep:kaHue yueOHOro MaTepuaJa

CoOpbiTHe, BEpOSITHOCTD COOBITHS, CIOXKEHNE U YMHOXKEeHUE BeposiTHOCTel. [ToHsTHe 0 Hesa-
BUCUMOCTHU COOBbITHH. J{UCKpeTHas ciiydaiiHasi BeTMYMHA, 3aKOH ee pacnpeneneHusi. Uucno-
BbI€ XapPAKTEPUCTUKH AUCKPETHOH CIy4aiHOHW BennmuuHbl [IoHATHE O 3aKOHE OOJBIINX YH-
Cenl.

Tema 6.3.31eMeHTHI MATe-
MATHYECKOH CTATHCTHKH

Coaep:kaHue yueOHOro MaTepuaJa

O3HaKOMIIEHHE C NPpEACTAaBICHUEM YN CJIOBLIX JAHHBIX U UX XaAPAKTECPUCTUKAMU.

Pemmenue MPAKTUYICCKUX 3aaa4 Ha o6pa60TKy YUCJIOBBIX JAHHBIX, BBIMUCICHUEC UX XaPAKTEC-
PHUCTHK, FreHepalibHasi COBOKYITHOCTD, BBIOOPKA, CpeHee apupMeTHIECKOe, METHaHa.

Coaep:kaHue yueOHOro MaTepuaJa
ITonsTue 0 3amavyax MaTeMaTUYECKON CTATUCTUKU. PereHne npakTHYecKux 3a1a4 ¢ mpuMe-
HEHHEM BEPOSTHOCTHBIX METOJOB.

Paszpen 7. I'eomeTpus

Tema 7.1. IIpsimbie n
MJIOCKOCTH B NPOCTPAHCTBE

Coaep:xkaHue yueOHOro MaTepuaJa
cI)OpMy.]'II/IpOBKa U NPUBCACHUE NOKA3ATCIIBCTB IIPHU3HAKOB B3aAUMHOI'O PACIIOJIOXKCHUA TIPS~
MBIX U TUIOCKOCTEH.




Coaep:kaHue yueOHOro MaTepuaJa
Pacmo3nasaHue Ha HEPTEKAX U MOACTIAX PA3JIMYHBIX CIIYUA€B B3aUMHOI'O PACIIOJIOKCHUA
NPSIMBIX U IIJIOCKOCTEH, aprYMEHTUPOBAHUE CBOUX CYXKACHUM.

Coaep:kaHue yueOHOro MaTepuaJa
DopMyIMpPOBAHUE ONPENEIECHUN, IPU3HAKOB U CBOMCTB NapaJlIeNIbHbIX U NEPIEHAUKYJIAP-
HBIX MIJIOCKOCTEH, IBYIPAHHBIX U JINHEWHBIX YIJIOB.

Coaep:xkaHue yueOHOro MaTepuaJa
BrinonneHne noCTpoeHus yIrioB MEXAY NPSMBIMU, IPSIMOU U IJIOCKOCTBIO, MEKAY IIOCKO-
CTSIMH TIO OTUCAHUIO U PACTIO3HABAHUE UX HA MOJEISIX.

Coaep:kaHue yueOHOro MaTepuaJa
IIpumeHnenne NpU3HAKOB U CBOMCTB PACHONIOXKEHUS MPSIMBIX U MJIOCKOCTEN NPH PELIEHUN
3a1ad.

Coaep:kaHue yueOHOro MaTepuaJa
N3o0paskeHne Ha pUCYHKAX U KOHCTPYHUPOBAHHUE HA MOEISIX NMEPTICHIUKYIISIPOB U HAKJIOH-
HBbIX K IINIOCKOCTH, MPAMbBIX, TApaJIJICIBbHBIX TUIOCKOCTE.

Coaep:kaHue yueOHOro MaTepuaJa
HzobpakeHne Ha pUCYHKAX M KOHCTPYHUPOBAHHE HA MOJEIISIXYTIJIOB MEKAY TPSMON U TIOC-
KOCTBIO 1 OOOCHOBaHHUE MOCTPOCHUS

Coaep:xkaHue yueOHOro MaTepuaJa

Pemmenue 3a4a4 Ha BBIMHUCIICHUEC TCOMCTPUYICCKUX BCIIMYMNH. OmnuceiBaHuie pacCTOAHUA OT
TOYKHU A0 INIOCKOCTH, OT HpﬂMOfI A0 MJIOCKOCTH, MEKAY IMIOCKOCTAMU, MEXKAY CKPEILIHUBAKO-
IIUMUCSI IPSIMBIMH, MEXIY MPOU3BOJILHBIMU (PUTYpPaMH B IPOCTPAHCTBE.

Coaep:kaHue yueOHOro MaTepuaJa

DopMyTHUpPOBAaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSX (TEOpeM CYIIeCTBOBA-
HUSI, CBOWCTBA).

HzobpakeHne Ha uepTexax 1 MOIEISIX PACCTOSTHHSI 1 OOOCHOBaHHE CBOUX CYKICHUH.
Onpenenenue u BEIMUCIIEHUE PACCTOSIHUI B IPOCTPAHCTBE.

Conep:raHue y4eOHOTr0o MaTepHuaja

[TpumeHeHne GOpMyYJT B TEOPEM TUTAHUMETPHH JUISl PELISHHUS 3a1ad.

O3HaKOMJICHHE C TIOHSATHEM TNapajuIeIbHOTO MPOSKTHPOBAHMUSI U €ro cBoiicTBamMu. Dopmy-
JUPOBAHUE TEOPEMBI O TUIOIIAN OPTOTOHAIBHOM MPOEKIIMH MHOTOYTOJIbHUKA.

Coaep:xkaHue yueOHOro MaTepuaJa
IIpumeHeHne Teopun 111 0OOCHOBAHUS TIOCTPOSHUN U BBIYUCICHUH. APryMEHTHPOBaHNE
CBOUX CYKICHUH O B3aMMHOM PACIOJOKEHUH IPOCTPAHCTBEHHBIX QUTYD.




Tema 7.2. MHOrorpaHHuKH

Coaep:kaHue yueOHOro MaTepuaJa

Ornucanre U XapaKTePUCTUKA PA3JINYHBIX BUJIOB MHOTOIPAHHUKOB, TIEPEYHCIICHUE UX 3JI1e-
MEHTOB U CBOWCTB.

N3o0paskeHne MHOTOTPaHHUKOB U BBITIOJTHEHUE MOCTPOCHUS Ha U300PaKEHUSIX U MOJIEISIX
MHOTOTPAHHHKOB.

Coaep:xkaHue yueOHOro MaTepuaJa

Brrancnenue TMHEHHBIX 3JIEMEHTOB U YTJIOB B MPOCTPAHCTBEHHBIX KOH(UTYPAITUSIX, apTy-
MEHTHPOBAHUE CBOMX CYKIEHUN. XapaKTepUCTHKA U U300paskeHUE CEUEHUSs], Pa3BePTKH
MHOTOTPaHHUKOB, BBIUUCJICHUE MJIOIAACH TOBEPXHOCTEN.

Coaep:kaHue yueOHOro MaTepuaJa
ITocTpoeHue mpocTelmmx ceuennii kyda, nmpu3mel, mupamMuel. [lpumeHenne GpakToB U cBe-
JNEHUN U3 INIAHUMETPUU.

Coaep:kaHue yueOHOro MaTepuaJa
O3HakoMIIEHHE C BHIAMH CUMMETPUI B TPOCTPAHCTBE, POPMYIMPOBAHUE ONPEACIICHUN U
CBOICTB. XapaKTepI/ICTI/IKa CUMMCETPUHU TECJ BPpALLICHHUA U MHOT'OI'PAaHHUKOB.

Coaep:kaHue yueOHOro MaTepuaJa
IIprMeHeHne CBOMCTB CUMMETPHUHU NPU PELIeHNH 3a1a4. Mcrnonb3oBanne npruoOpeTeHHbIX
3HAHUU AJIs1 UCCJIEAOBAHUS U MOACIUPOBAHUsS HECJIOKHBIX 3a4a4.

Coaep:kaHue yueOHOro MaTepuaJa
H306pa)KeHI/Ie OCHOBHBIX MHOI'OI'PDAHHUKOB U BBIMMOJIHCHUC PUCYHKOB T10 YCJIOBUAM 3a70a4

Tema 7.3. Tesnna u noBepxHo-
CTH Bpall€HUudA

Coaep:xkaHue yueOHOro MaTepuaJa

O3HakOMJICHHE C BUAMH TeJl BpaleHusi, GopMyTupoBaHre UX OMPEeIeHUN U CBOWCTB.
DopMyIUPOBaHHIE TEOPEM O CEUEHUH IIapa TUIOCKOCTBIO U IIOCKOCTH, KacaTeNbHOM K che-
pe. XapakTepucTuka U n300paskeHHne TeN BPAIICHUS, UX PAa3BEPTKH, CEUCHUSI.

Coaep:kaHue yueOHOro MaTepuaJa
Pemenue 3ana4 Ha NOCTPOCHUE CEUEHMUI, BBIUUCICHUE AJIUH, PACCTOSHUM, YIJIOB, MIOLIA-
nen. IIpoBeneHne n1oKa3aTeIbHbIX PACCYKACHUN PHU PELIEHUHN 3a4a4.

Coaep:kaHue yueOHOro MaTepuaJa

IIprMeHeHne CBOMCTB CUMMETPHUHU NPU PELICHNH 3a1a4 Ha TeJla BPaIleHuUs,, KOMOMHAIIUIO
TeJ.

H306pa)KeHI/Ie OCHOBHBIX KPYTJIBIX TCJ U BBIITOJHCHHUE PUCYHKA MO YCJIIOBUIO 3aJa4U

Tema 7.4. U3mepeHus: B reo-
MeTpUH

Coaep:xkaHue yueOHOro MaTepuaJa
O3HaKOMJIEHHE C IOHSITUSIMU omanyu 1 061>eMa, AKCUOMAaMH U CBOMCTBAMH.




Coaep:kaHue yueOHOro MaTepuaJa
Petnenue 3ana4y Ha BBIYHCIIEHUE TUIOIIAACH MIIOCKUX (DUTYP ¢ MPUMEHEHHEM COOTBETCTBY-
romux Gopmy 1 GAaKTOB U3 MIIAHUMETPHH.

Coaep:kaHue yueOHOro MaTepuaJa
HzydeHue TeopeM O BBIMHCICHUH 0OO0BbEMOB MPOCTPAHCTBEHHBIX TEJI, PELICHHE 3a1a4 Ha
npuMeHeHne GopMyJ1 BEIMUCIEHHSI 0OBEMOB.

Coaep:kaHue yueOHOro MarepuaJa
Nzyuenne GopmyJ1 sl BBIMUCIICHUS TIOMAIEeH MOBEPXHOCTEH MHOTOTPAHHUKOB H TEJ
BpAIIEHUSI.

Coaep:kaHue yueOHOro MaTepuaJa
O3HAKOMJICHHE C METOJIOM BBIYHCIICHHS! TUIOIIAIH TTOBEPXHOCTH Chephl

Coaep:kaHue yueOHOro MaTepuaJa
Pemmenue 3a4a4 Ha BBIYUCJICHUC HJIOLHaI[efI MOBEPXHOCTU MPOCTPAHCTBCHHBIX TCJI

Coaep:kaHue yueOHOro MaTepuaJa
ITono6ue ten. OTHOIIEHUS TUTOMIANEH TOBEPXHOCTEH 1 00beMOB NOAOOHBIX TEll.

Tema 7.5. Koopaunatel u
BEKTOPbI

Coaep:kaHue yueOHOro MaTepuaJa

O3HakOMJICHHE C TIOHATHEM BeKTOpa. M3ydyeHne 1eKapTOBOH CHCTEMbI KOOPIUHAT B TIPO-
CTPAHCTBE, MOCTPOSHUE TI0 3aJaHHBIM KOOPAMHATAM TOUYEK U TJIOCKOCTEH, HAXOXKICHUE KO-
OpPAUHAT TOYCK

Coaep:xkaHue yueOHOro MaTepuaJa
Haxosxnenue ypaBHeHUN OKPYKHOCTH, Cephl, MIIOCKOCTH. BrruucieHrne pacCTOSTHIN MeX-
Iy TOYKAMH.

Coaep:xkaHue yueOHOro MaTepuaJa
I/IsyquI/Ie CBOHCTB BCKTOPHBIX BCJIUYHH, IIPABUJI PA3JIOXKECHUS BEKTOPOB B TPEXMEPHOM IIPO-
CTPAHCTBE.

Coaep:kaHue yueOHOro MaTepuaJa
IIpaBuiio HaXOXKAEHUS KOOPANHAT BEKTOPa B MPOCTPAHCTBE, MPABUIIO NEUCTBUI C BEKTOPa-
MH, 3aJaHHBIMH KOOPJAWHATaMMU.

Coaep:kaHue yueOHOro MaTepuaJa
IIpuMmeHenue Teopuu Npy peUIeHUH 3a0a4 Ha JEeHCTBUs C BEKTOPAMHU.

Coaep:kaHue yueOHOro MaTepuaJa
H3yueHne cCkalsipHOro NPOU3BENCHHS BEKTOPOB, BEKTOPHOI'O YPABHEHHUs NPSIMON U IIJIIOCKO-
CTH.




Coaep:kaHue yueOHOro MarepuaJa
IIpumeHnenne TeOpun NpH PELICHUH 3a7a4 HA IEHCTBUS C BEKTOPaMH, KOOPAUHATHBIN METOJ,
NMPUMEHCHUEC BEKTOPOB IJIA BBIYUCIICHHUS BEJIMYWH YITIOB U paCCTOﬂHHfI.

Coaep:kaHue yueOHOro MaTepuaJa 2
O3HakOMJIEHHE C 10Ka3aTeNIbCTBAMU TEOPEM CTEPEOMETPUH O B3aUMHOM PaCIONIOKEHUN

NPSIMBIX U IJIOCKOCTEH C MCIOJIb30BAHHEM BEKTOPOB

IIpomekyTouHast aTTecTALUSA 14
Hroro 251

JU1st XapaKTepUCTHKH YPOBHS OCBOEHHS y4eOHOTr0 MaTepHaja UCIONb3YIOTCs CIeAyoIue 0003HaYeHNUS

1 — o3HaKOMHUTeNBHBII (Y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOMCTB),

2 — penpoAyYKTHBHBII (BBIIOJHEHUE EATEIBHOCTH 110 00pasiy, HHCTPYKLIUHU HITH IO PYKOBOACTBOM)

3. — IPOAYKTHBHBIIi (IJTAHUPOBAHHUE U CAMOCTOSITEIIbHOE BBIIOJHEHUE I TEIbHOCTH, PeleHe MPOOIeMHBIX 3a1a4)




3. YCJI0BUA PEAJIMBAIINN PABOYEWM ITPOT'PAMMBI
YUYEBHOU JUCIIUILIJIMHBI

3.1. TpeGoBaHusi K MUHHUIMAJILHOMY MATEPHAJBHO-TEXHHYECKOMY o0ecre-
YEHUI0

Y4yeOHass ayauToOpusi Ul NPOBEACHHUS 3aHATUA BCEX BUIOB, MPENY-
CMOTPEHHBIX 00pa3oBaTebHOM nporpaMmmoii - Kabunet «MareMmaTukuNe2 .

OO0opynoBanme: CTOJ MPEMOaABATENS - 1 WT., CTOJT YYCHUYECKUN - 18 T,
CTyJ MmpenojaBares-1 wr., CTybs y4eHHUECKUE - 35 mT., mKad - 4 wr., 10cKa - 2
1IT., TyMOOYKa - 2 IT., KOMIOBIOTEP - 1 WIT., mpuHTEp -1 WT., MjakaTel —26 IIT.,
CTEH] — 3 WIT., HAOOP MOJIENICH FEOMETPUUECKUX TEJ, KOMIUIEKT NOPTPETOB BEMUKUX
MAaTEMATHUKOB.
Y4eOHO-HarIIIHbIE TOCOOUS - KOMIUIEKT IJIAKATOB.

Texnn4yeckue cpeacresa 00y4eHHusi: MPOCKTOP MEPEHOCHOW, 3KPaH (CTalMo-
HAPHBIN ).

3.2. HNudopmanuonHoe obecnedeHne 00y4eHust

ABTOpBI U 3arnaBue HsparenscTBO Kon-
COCTaBUTENN BO

OcHoBHas iuTeparypa

Hopodeera A. B. Maremaruka : yuebnuk mist CI10 Mocksa : Uznatenbctso | [D1eKTPOH
IOpa,I\/'IT, 2020. — HBIN

400 ¢. — R
(ITpodeccuonansHoe pecype]
oOpazoBaHHE)
https://urait.ru/bcode/449
047

Tarapuukos O.B. Marematuka : yueOHuk st CIIO | Mocksa : [DneKTpOoHH
HzparenscTBo HOpaiir, | biif pecypc]
2018. - 450 c.— pexum
noctymna:  http://biblio-
online.ru/bcode/414023

JOnoJHUTe/IbHAS JIUTEepaTypa

Hopodeesa Maremaruka : yueOnuk qyst CIIO | Mocksa : Uspatensctso | [DneKTpOHH
A.B.TucuuB. B, HOpaiir, 2020. — blii pecypc]

Kpemep H. 11 202 ¢c. —
(ITpodeccuonanbroe

oOpazoBaHHuE)
https://urait.ru/bcode/44
9059



https://urait.ru/author/dorofeeva-alla-vladimirovna-1
https://biblio-online.ru/bcode/414023
https://biblio-online.ru/bcode/414023

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOI
JUCIHUATLTNHBI

KoHTpoab M oneHka pe3yabTaTOB OCBOCHUS YYEOHOW AUCHUIIHMHBL OCY-
LIECTBISETCS MPEMOJaBaTEIEM B MPOLECCE MPOBEACHUS Pa3IMUYHBIX GOPM W BH-
JIOB TEKYIIETO KOHTPOJIS, MPAKTUYECKUX 3aHATHIA, @ TAKXKE MO pe3yabTaTaM BbINOJI-
HEHUS CTYACHTAMU WHAWBHUIY AJTbHBIX 33 JaHUA.

PesyabTaTbl 00y4ueHunsi (0cBOeHHbIe YMeHHsI,
YCBOEHHbIE 3HAHHUSI)

@®opMBI M METOABI KOHTPOJISI H OLEHKH pe-
3yJbTATOB 00y4YeHHsI

JIMYHOCTHBIE:
JI1 chopMUpPOBaHHOCTH MPENCTABICHUH O Ma-
TEMaTUKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CPeICTBE MOJAETUPOBAHUU SIBJICHHI W TMPOLIEC-
COB, UAESIX U METOJAX MATEMATHKH,

JI2 nmoHuMMaHuEe 3HAYMMOCTH MAaTEeMaTUKH MJis
HAYYHO-TEXHUYECKOro mporpecca, chopmupo-
BAHHOCTh OTHOIIEHHS K MATEMAaTHKE KaK K 4aCTH
00IIIeYeNTOBEUECKOM KYIbTYPhI Yepe3 3HAKOMCTBO
C HUCTOPHEN pa3BUTHUS MATEMATHUKH, 3BOJIIOLUEH
MaTeMaTUIEeCKUX HIEH,

JI3 pasBuTHE JOrMYECKOTO MBILUUIEHUS, MOPO-
CTPAHCTBEHHOT'O BOOOPaKEHUs, aJIrOpUTMUYE-
CKOM KyJNBbTYphI, KPUTUYHOCTU MBIILICHUS Ha
ypOBHe, HeoOxomumol st Oyayiuei mpodec-
CHUOHAJILHOUW NEeATEebHOCTH, ISl MPOAOIKSHHUS
obpa3oBaHus U cCaMOOOpa3OBaHMS,

JI4 TOTOBHOCTB U CITOCOOHOCTH K 00pPa30BaHUIO,
B TOM HHCJIE CaMOOOpPa30BaHHUIO, HA MPOTSIKe-
HUU BCEH JKM3HU, CO3HATENIbHOE OTHOIIEHUE K
HENPEePhIBHOMY OOpPAa30BAHMI0 KAaK yCJIOBHUIO
yCHemHol npodeccHoHaapHOl U OOIIEeCTBEH-
HOM JIeSITEILHOCTH,

JIS TOTOBHOCTL W CHOCOOHOCTH K CaMOCTOSI-
TE€JIbHON TBOPYECKOM W OTBETCTBEHHOH nes-
TEJIbHOCTH,

JI6 rOTOBHOCTH K KOJIJIGKTUBHOH padoTe, co-
TPYAHUYECTBY CO CBEPCTHHKaMH B o0mieobpa-
30BaTEJILHOM, OOIECTBEHHO MOJIE3HOM, Y4eOHO-
UCCJIENOBATENbCKOM, MPOEKTHON U IPYTrUX BU-
Jax AesiTeIbHOCTH,

JI7 ortHOomeHue k mnpodeccHoHaIbHON mes-
TEJIbHOCTH, KaK BO3MOXKHOCTH Y4aCTHsI B pele-
HUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEH-
HBIX, OOIEHAMOHABHBIX MPOOJIEM,;

TEKyIIUH KOHTPOJIb. YCTHBIN OIPOC, OLICHKA Ca-
MOCTOSITEIBHOH padoThI,

MeTanpeaMeTHbIe (YMeHHSs1):

Y1 yMmeHue camMOCTOSTENbHO ONPEnessaTh LEIn
JEeSITETbHOCTU U COCTABJISITh IIJIaHBI AE€ATENbHO-
CTH, CAMOCTOSITEJIbHO OCYIIECTBJISITh KOHTPOJIU-

TEKyIIUH KOHTPOJIb. YCTHBIN OIPOC, OLIEHKA Ca-
MOCTOSITEIBHOH padoThl,




pOBaTb M KOPPEKTUPOBATH AESTENbHOCTb, HC-
MOJIb30BaTb BCEBO3MOJKHBIE PECYPChl I J10-
CTHKEHUS NOCTABJICHHBIX LEJIEH U peanu3aluu
IUIAHOB JIESATENIbHOCTH, BBIOMPATh YCIICLIHBIE
CTPaTeruu B Pa3JINYHBIX CUTYALUSX,

Y2 yMmeHue npoayKTHBHO OOIIATHCS U B3aUMO-
NENCTBOBATh B MPOLIECCE COBMECTHOM NEATEINb-
HOCTH, YYUTBIBATh MMO3ULIUH APYTUX YYACTHUKOB
COBMECTHOH JeATeNbHOCTH, 3()(HEKTUBHO pas-
pewmarb KOH(PJIUKTHBIE CUTYallNY,;

Y3 BinaneHre HaBbIKAMH [MO3HABATEIBHOM,
yueOHO-HMCCIeI0BATENbCKON U MPOEKTHOH aesi-
TEJIBHOCTH, HABBIKAMH pa3pelieHus: mpodiem;
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHO-
My TOHUCKY METOAOB PELICHHs MNPAKTUYECKUX
3a7a4, NMPUMEHEHHIO PA3JIUYHBIX METOAOB IO-
3HAHUSA,

Y4 roTroBHOCTH M CIOCOOHOCTH K CaMOCTOSI-
TEJIBHON MH(OPMALIOHHO-TIO3HABATEILHON Jie-
SATEIbHOCTH, KPUTHUYECKU OLIEHUBATb U HHTEP-
NPEeTUPOBAaTh HMH(POPMALHMIO, TONYyYAEMYIO H3
Pa3INYHBbIX HCTOYHHKOB,

YS BnaneHue A3BIKOBBIMHU CPENCTBAMH. YMEHUE
SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOK TOYKY
3peHUsi, HUCIOJb30BATb ANECKBATHBIE SI3BIKOBBIE
CpencTsa,

Y6 BraneHue HaBbIKAMU ITO3HABATEJBbHOW pe-
¢dekcun Kak OCO3HAHMS COBEPIIAEMBIX MdEi-
CTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3yJib-
TaTOB M OCHOBAHWM, IPaHUL] CBOErO 3HAHUS U
HE3HAHMs, HOBBIX IIO3HABATENbHBIX 3a4a4 U
CPEnCTB [JIsl UX JOCTHUXKEHUS,

Y7 ueneyCTpeMIEHHOCTh B MOMCKAX U TMPHUHS-
TUU PEUIeHUH, COOOPa3UTETbHOCTh U HHTYHIIHA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPENCTaBIIE-
HUH, CIOCOOHOCTb BOCIPUHHMATH KPacoTy H
TAPMOHHUIO MUPA,

npeaMeTHbIe (3HAHUSA)

31 copMHpPOBaHHOCTH NMPEACTABICHUN O MaTe-
MaTHUKE KaK 4aCTH MUPOBOW KYJBTYPBI U MECTE
MaTeMaTUKe B COBPEMEHHOW LIUBUIM3ALNU,
crioco0ax OMMCaHMs SIBJICHUH pPEajbHOTO MHpa
Ha MAaTEMaTUYECKOM SI3BIKE,

32 copMHpOBaHHOCTH NMPEACTABICHUN O MaTe-
MATUYECKUX MNOHATUSAX KaK BAXKHEWININX MaTe-
MATUYECKUX MOZAENSX, MO3BOJSIFOLIINX OINKCHI-
BaTb M M3y4aThb Pa3HbIe MPOLECCHI U SIBJICHUS,
MOHUMAHUE BO3MOXHOCTH aKCHOMAaTHUYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPHIL,

33 BrnageHue MeTonaMu A0OKA3aTENbCTB U alro-
PUTMOB PELUIECHUs, YMEHUE UX MPUMEHSTh, IIPO-
BOAUTb AOKA3aTENbHbIE DPACCYKAECHUS B XOAE
peLIeHUs 3a0aY,

TEKyIIUH KOHTPOJIb. YCTHBIN OIpPOC, OLIEHKA Ca-
MOCTOSITEIBHOH padoThl,




34 BnameHue CTaHIAPTHBIMU IIpUEMaMU pellie-
HUSl PALMOHAJIbHBIX M HPPaLOHAJIBHBIX, MTOKa-
3aTeNIbHBbIX, CTENEeHHbIX, TPUTOHOMETPUUECKHUX
YPaBHEHUNH U HEPABEHCTB, UX CUCTEM, HUCIOJIb-
30BaHNE MOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B
TOM 4YMCJIE JUIsl IOUCKA MYTU PELISHUs] U WILTO-
CTpalUy PELIEHUs] yPaBHEHUN U HEPABEHCTB,

35 chopmupoBaHHOCTE TpencTaBieHUl 00 Oc-
HOBHBIX MOHSTHSIX MaTEMAaTUYECKOIO aHalu3a U
UX CBONCTBAax, BJIAJACHUE YMEHUEM XapaKTepHu-
30BaTh TOBEACHUE (PYHKIUH, HCIIOIB30BAHHE
MOJIYYCHHBIX 3HAHWM [JIs1 ONMMCAHUS U aHAJIN3a
peanbHBbIX 3aBUCUMOCTEN;

36 BnaneHue OCHOBHBIMHU MOHATUSMHU O IJIOC-
KHX U MPOCTPAHCTBEHHBIX I'€OMETPUIECKHIX (-
rypax, X OCHOBHBIX CBOMCTBax; C(OPMHPOBAH-
HOCTb YMEHHs PAaclO3HAaBaTb IE€OMETPUUYECKHE
burypsl Ha yepTekax, MOIAEIAX U B PEaTbHOM
MUpe; TNpUMEHEHHE M3Y4YeHHBIX CBOWCTB TIe€o-
MeTpuuecKkux (Guryp u GopMys sl perueHwHs
FeOMETPUYECKUX 3a7a4 WU 33434 C IpaKTUYe-
CKHMM COEp>KaHUEM,

37 chopMUpPOBAHHOCTD MPEACTABICHUA O MPO-
Leccax U sABJIEHUSAX, UMEIOIINUX BEPOATHOCTHBIN
XapaxkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
peanbHOM MHpE, OCHOBHBIX MOHATHUSX JJIEMEH-
TAPHOH TEOPUM BEPOSITHOCTH, YMEHHE HaXo-
OUTb U OLIEHUBATb BEPOSTHOCTU HACTYIUJIEHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKHX CUTYa-
LUSAX U OCHOBHbIE XapaKTEPUCTUKU CIydailHBbIX
BEJIMYUH;

38 BiaseHue HaBBIKAMM HCIIOJIB30BaHUS TOTO-
BbIX KOMIIBIOTEPHBIX MpPOrpaMM IMpU peLIeHUuu
3a1a4.




