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1 TACHOPT PABOYEWM IMPOI'PAMMBI JJUCHUATLIAHBI
MATEMATHKA

1.1 Ob6sacTh NpUMEHEHUsS POTPAMMBI

Peanuzanms cpeqnero obmero oopazosanus B npenenax OIIOIT CITO mo
porpaMme NoJAroToBKH creruanuctoB cpeanero 3seHa (IIIICC3) no cnenuansHOCTH
12.02.10 MonTax, TEXHUYECKOE 00CITyKHBaHUE U PEMOHT OMOTEXHUYECKHUX U
MEIMIIMHCKUX anmnapaTtoB U cucteM B cooTBercTBUM ¢ PI'OC CIIO mno
crienraibHOCTH 12.02.10 MoHTaX, TEXHHYECKOE 00CITYKUBAaHUE U PEMOHT
OMOTEXHUYECKUX Y MEIUIIMHCKUX allllapaToB W cUCTeM, ¢ yueToM TpeboBanuit ®I'OC
cpenHero obmiero oopa3zoBaHus, yTBEpKIeHHOTo puka3zoM Ne 413 MuHoOpHayku
Poccum ot 17 mast 2012 roga («O6 yrBepx)aenun denepanbHoro ['ocy1apcTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEAHETO O0IIEro 00pa30BaHus») U MPUMEPHOM
nporpammoit yueono qucuuruinasl  IIJ1.01 - MaremaTuka.

1.2 Mecto mucuumiunbl B ctpykrype IHHIICC3:

VYyeonas nucummmaa I11.01  Maremartuka siBisieTcsi yueOHbIM
IpeIMETOM 00513aTesIbHOM NpeAMeTHOU obnactu «MartemaTtuka u nHpopmarrka» OI'OC
cpeaHero o01Iero 00pa3oBaHuUs.

B yue6nom mnane [MTICC3 yueOnas qucuumiuna [1/[.01  MaremaTtuka BXOJIUT B
COCTaB oOumx  o0meo0pa3oBaTeNbHbIX yUYE€OHBIX JUCIUIUIMH, (HOPMUPYEMBIX U3
o0s3aTenbHBIX TpeaMeTHbIX obacTeit ®I'OC cpennero obmero oopazoBanus. [Ipu aTom
U3yYEHUE JHUCLUUIUIMHBI IPEIyCMOTPEHO Ha NPOQUILHOM YPOBHE M HAIlpaBJICHO Ha
JOCTHXKEHUE JIMYHOCTHBIX M METAaNpeIMETHBIX PEe3yJIbTaTOB OOYYEHUS, BBHITIOJHEHUE
TpeOOBaHMI K MPEAMETHBIM pe3yibTaTaM 0Oy4EHUSI.

1.3 O0mas xapakTepucTuKa y4e0HOo! JUCUUIINHbBI

Heam wu 3agauMm JUCHUIUVIMHBI — TPeOOBAaHUAA K Pe3yJbTaTaM OCBOCHHS
AUCIHUNJIMHBI:

® pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMUYECKON KYJbTYphl, KPUTHUYHOCTU MBIIUICHUS Ha YpPOBHE,
HEOOXOoIUMOM g Oyayiied mnpodeccuoHanbHOM AEATEIbHOCTH, IS
MPOJOJIKEHUS 00pa30BaHUs U CaMOOOPa30BaAHMS;

e BOCHHUTAHHUE CPEACTBAMHU MATEMATHUKU KYJIbTYpbl JIMYHOCTH, MOHUMAaHUS
3HQYUMOCTH  MaTEeMaTHKU JUIsi  HAyYHO-TEXHUYECKOro  Mporpecca,
OTHOIIICHUS] K MaTEMaTUKE KaK K YaCTH OOIIeUeIOBEUECKON KYJIbTYphl uepes
3HAKOMCTBO C  HCTOPUEHM  Ppa3BUTUA  MATEMATHKH,  JIBOJIOLUEU
MAaTEMATUYECKUX UAEH.

® OBJIa/IecHHE MATEeMATHYECKMMU 3HAHUSIMM M YMEHUSIMHU, HEOOXOIUMBIMU
B IOBCEAHEBHOW XW3HU, JJI U3YUYCHUSI CMEKHBIX E€CTECTBEHHO-HAYUHBIX
JUCHUIUIMH Ha 6a30BOM YpPOBHE W JUCHUIUIUH MPO(ECCHOHATBHOTO 1HKIIA,



JUTSL TIONy4YeHusT 0Opa3oBaHUSI B 00JIACTAX, HE TPEOYOMMX yriyOJeHHOMN
MaTeMaTHYECKOH MOATOTOBKH;

e (opmupoBaHHE NMPeICTABIEHUI O MATEMATHKE KaK YHUBEPCATHLHOM SI3BIKE
HayKW, CpPEJCTBE MOJICIMPOBAHUS SBICHUH W TPOIECCOB, 00 HACIX H
METOJ]aX MaTEeMaTHKH;

OcBocHusA COACPIKaHNA OUCHUILINHBI MaremaTnka oOecreunBaeT JOCTHXKCHHC

00yJaroNuMUCS CIACAYIOMUX Pe3yJabTaTOB:
JIMYHOCTHBIX:

c(hOpPMHUPOBAHHOCTH MIPEICTABIICHUN O MAaTEMAaTHKE KaK YHHBEPCATHHOM SI3BIKE
HAyKH, CPEIICTBE MOJICITMPOBAHHUS SIBJICHUH U MPOIIECCOB, HIICIX U METOIaxX
MaTEeMaTHKH;

MOHUMAaHUE 3HAYUMOCTH MaTEMATUKHU JIJIsl HAYYHO-TEXHUUYECKOIo Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOLIEHUSI K MATEMATHUKE KaK K YaCTH 00IIIeUeI0BEUYECKOM
KyJbTYPBI U€pE3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MaTEMATHUKH, SBOJTIOLIUEH
MaTEeMaTUYECKUX UJCH;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPaKEHMUSI,
AITOPUTMHUYECKOU KYJIBTYPbI, KpUTUYHOCTH MBIILJICHUS HA YPOBHE,
HEO0OXO0IMMOM JIJ1s1 Oy ny1iei mpodeCCUOHAIBHON IeATeIbHOCTH, TSt
MPOIOJIKEHUS 00pa30BaHUs U CAMOOOPA30BaHMUS;

OBJIaJICHNE MaTeMAaTHYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOMMBIMHA B
MTOBCEHEBHOM JKM3HU, JIJIT OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JTUCITUTIINH ¥ TUCIATUIAH TPO(ECCHOHATBHOTO ITUKIIA, JJIS TTOTYICHUS
oOpa3zoBaHus B 00JIACTAX, HE TPEOYIONIUX YITyOJIEHHOW MaTeMaTUYECKOM
MOATOTOBKU;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHuI0, B TOM YHCIIe CaMOOOpa30BaHUIO, HA
MPOTSHKEHUU BCEH JKM3HU; CO3HATEIbHOE OTHOIIIEHUE K HETIPEPHIBHOMY
00pa3o0BaHUIO KaK yCIIOBHIO YCIIEHITHON MTPo¢heCCHOHAIbHON U 00IIeCTBEHHOM
NEeSATEeTbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOM
NEeSATEeTbHOCTH;

TOTOBHOCTH K KOJUICKTUBHOH paboTe, COTPYIHUICCTBY CO CBEPCTHUKAMH B
oOpazoBaTeabpHOM, O0IIECTBEHHO MOJIE3HON, yUeOHO-HUCCIIEI0BATEIbCKOM,
MIPOCKTHOM U JPYTUX BUAAX ACATEIHHOCTH;

OTHOIIIEHUE K TPO(PECCHOHATEHOMN JACSITEIIBHOCTH KaK BO3MOKHOCTH YIACTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAITMOHATBHBIX
npo0JieM.

MeTtanpeaMeTHbIX:

YMEHHUE CAMOCTOSITEIIBHO ONPEAENATH LEMU AEATEIIbHOCTA U COCTABIIATH IIJIaHbI
JESATENBHOCTH; CAMOCTOSITEIIBHO OCYLIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH AEATEIBHOCTD; UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHXKEHUS MOCTABIICHHBIX LEJIEN U PEAIN3alNU TIJIAHOB €SI TEIIbHOCTH;
BBIOMPATH YCTIEITHBIC CTPATETUH B PA3IMYHBIX CUTYyAIHX;

yMEHUE MPOYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOM
JIESITEIbHOCTH, YUUTHIBATH MO3ULIMU JPYTUX YYACTHUKOB AEATEIIBHOCTH,



7 EeKTUBHO pa3pemarb KOH(PIUKTHI,

BJIa/ICHNE HaBbIKaMU I103HABATEIbHON, YUEOHO-UCCIIE0BATENBCKON U MPOEKTHON
JESTEIIbHOCTH, HAaBbIKaMU pa3pelieHus Mpo0sieM; ClIoOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIILHOMY ITOMCKY METO/I0B PELICHUS IPAKTUYECKUX 3aad,
IIPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITIO3HAHHUS;

TOTOBHOCTB U CIIOCOOHOCTh K CAaMOCTOSATEIbHON HH(POPMAILTUOHHO-
II03HABATEJILHOM ACSTEIBHOCTH, BKIIIOYasi yMEHUE OPUEHTHPOBATHCS B
pa3IMYHBIX UCTOYHUKAX WH(OPMALINU, KPUTHUECKU OILICHUBATH U
UHTEPIPETUPOBATH HH(DOPMALINIO, TTOTyYaeMYI0 U3 PA3INYHBIX HCTOYHHUKOB;
BJIAJICHHE SI3bIKOBBIMM CPEICTBAMHU: YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aJ€KBAaTHBIE A3BIKOBBIE CPEACTBA;

BJIa/ICHUE HaBBIKAMU IMO3HABATEIHbHON peIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUI U MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHII
CBOETO 3HAHMS M HE3HAHUS, HOBBIX IIO3HABATEIIbHBIX 33/1a4 U CPEICTB Ul UX
JOCTUKEHUS,

LEJICYCTPEMIICHHOCTh B IIOUCKAX U MPUHATHH PEICHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTABICHUHN; CIOCOOHOCTb
BOCIIPUHUMATh KpPAacoTy U TAPMOHUIO MUPA.

IIpeamMeTHBIX:

c(hOpMHUPOBAHHOCTH MPEJICTABIICHUN O MaTEeMaTHKE KaK 4YaCTU MUPOBOM
KYJBTYpPbl U MECTE MATEMATUKU B COBPEMEHHOM IIMBWJIM3AIINH, CIIOCO0aX
ONMCAHUS ABJICHUIN PEabHOIO MHUPA HA MATEMAaTUYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTD MPEJICTABICHUN O MAaTEMAaTUUECKUX TTOHATUAX KaK
BAKHEUIIINX MATEMaTUYECKUX MOJIEIIAX, MO3BOJISIIOIIMX ONUCHIBATh U U3YYaTh
pa3HbIE NIPOLIECCHI U SABJICHUS; IOHUMAHNUE BO3MOKHOCTH aKCUOMATHYECKOTO
IIOCTPOEHHSI MATEMATUYECKUX TEOPUL;

BJIaJICHUE METOJAMU JI0KA3aTEIbCTB U AITOPUTMOB PEIICHUS, YMEHUE UX
MIPUMEHATH, TPOBOAUTH 10KA3aTEIbHBIE PACCYKACHHUS B XOA€ PEIICHUS 3a/1a4;
BJIAJICHUE CTAaHAAPTHBIMU IPUEMAMU PELICHUS PALIMOHATBHBIX U
HMppalMOHAIBHBIX, TOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUM U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX
IIPOrpamMM, B TOM YHUCJIE JJIs IOUCKA MIYTH PELIEHUS U WIUTIOCTPALUU PELICHUS
YPaBHEHUI U HEPABEHCTB;

c(hOpMHUPOBAHHOCTH MPE/ICTABICHNN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHUYECKOTO
aHaJu3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTEePU30BaTh MOBEACHNE (PYHK-
UM, UCITOJIb30BAHUE TTOTYUYCHHBIX 3HAHUU JIJIs1 ONMCAHUS U AHAJIN3a PEATIbHBIX
3aBUCHUMOCTEH;

BJIaJICHUE OCHOBHBIMHU MOHATUSIMHU O TNIOCKUX U MTPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (QUTYpaX, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reOMETpUUYECKHE PUTYPHI HA YEPTEkKaAX, MOJICISIX U B PEATbHOM
MUpE; TPUMEHEHNE H3yUYCHHBIX CBOMCTB reOMETpHUECKUX (puryp u ¢popmys st
pELICHUsI TEOMETPUUECKUX 3a]1a4 U 3a/]1a4 C MPAKTUYECKUM COAEPKAHUEM;
c(hOpMHUPOBAHHOCTH MPEICTABIICHUI O MPOIECCaX U SIBJICHUSIX, UMEIOIINUX



BGpOHTHOCTHBIﬁ XapaKTep, CTATUCTUICCKUX 3dKOHOMCPHOCTAX B pCaJIbHOM MHUPCE,
OCHOBHBIX ITOHATHAX 3JI€M€HT8.pHOﬁ TCOpHUHU BepOHTHOCTCﬁ; YMGHI/Iﬁ HaXOoIUuTb U
OIOCHUBATDb BCPOATHOCTU HACTYIIJICHUA COOBITHH B HpOCTCﬁIHI’IX MMPAKTHYCCKHUX
CUTyalluAaAX U OCHOBHBIC XapaKTCPHUCTUKU CﬂyqaﬁHBIX BCINYHH,
— BJIIAACHUC HABBIKAMHU HCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOI'paMM IIPpH
PCIICHUHA 3aaa4.
B pPE3YJIbTATC OCBOCHUS NUCHUIIIIMHBI «MATCMATHUKa» O6y‘-IElIOIlIHI>iC5I JOJDKCH:

3HATH/MIOHUMATD:
O 3HAYEHUE MAaTEeMAaTUYECKOW HAYKH JUIs PEIICHUS 3a/1a4, BO3HUKAIOUIUX B
TEOPUU U MPAKTUKE; IIUPOTY U B TO K€ BPEMSI OTPAHUUYECHHOCTh
MPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB K aHAIU3Y U UCCIIEIOBAHUIO
IIPOLIECCOB U SIBJICHUM B MpuUpo/ie U oduiecTre; 31
O 3HAuYEHHUE MPAKTHUKU U BOMPOCOB, BOZHUKAIOUIUX B CAMOW MaTeMaTHKe JJIs
dbopMHpOBaHUA W PA3BUTHUSI MATEMATHUYECKOW HAyKH; MCTOPHUIO PA3BUTHUS
MOHATHUS YMCIIA, CO3JaHUS MATEMaTHYECKOTO aHain3a, BO3HUKHOBEHHUS U
pa3BUTHUS TEOMETPUH; 32
O YHHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTUKH MAaTEMaTUYECKUX PACCYKICHUH,
UX TPUMEHUMOCTH BO BCEX 00JIaCTSIX YEJIOBEUECKOU IeITeIbHOCTH; 33
O BEpPOSTHOCTHBIM XapaKTep pa3IMUHbIX MIPOILIECCOB OKPYKArOLIEero Mupa; 34
O OCHOBHBI€ MTOHATHS, TEOPEMBI, (HOPMYJIbI; 00 OCHOBHBIX MOHSITHSIX
MaTEeMaTHYECKOTO aHaJiu3a M UX CBOMCTBAX; 35
Baxnelime MareMaTH4eCKHUE MOHITHUS: YUCIIO, KOPEHB, CTENEHb, JJorapudm ypaBHEHHUE,
HEPaBEHCTBO, 'pauK, MOCIEAOBATEILHOCTD, TPOU3BO/IHAS, IEPBOOOPA3HAs, HHTErPal,
KOMOMHATOpUKA, CTATUCTUKA, TEOPUSI BEPOSITHOCTEN, CHHYC, KOCHUHYC, TAHT'€HC U
KOTaHTE€HC YIJIa, TOUKa, MpsMasi, INIOCKOCTh, MEPIICHIUKYJISP, HAKJIOHHAS,
MHOT'OTPaHHHKH, T€Ja Bpall€HUs, BEKTOP, CUCTEMA KOOPJAUHAT B MPOCTPAHCTBE;
CKQJISIPHOE MPOU3BEJAECHNUE BEKTOPOB;
OcHOBHBIE CBOMCTBA KOpHEH, cTeneHel, JorapudmMoB, PyHKIUH, HUHTETpalla, ypaBHEHUN
Y HEPABEHCTB, BEKTOPOB; CBOMCTBA T€OMETPUUECKUX TEI,
aKCHUOMBI CTEPEOMETPHUM W MPOCTEUIINE CIEICTBUS U3 HHUX; B3AUMHOE PACIOJIOKEHHUE
NPSIMBIX, TPSIMOM U TIOCKOCTH, ABYX TUIOCKOCTEH B IPOCTPAHCTBE; MOHITHE yTIia MEXTY
NPSIMBIMU, YTJIa MEXKIY MPSMON U TJIOCKOCTBIO, YIiia MEXKIY IUIOCKOCTSIMU, OCHOBHBIC
TEOPEMBI O MEPNEHAUKYISIPHOCTH TPSMOM W IJIOCKOCTU, MEPIECHAUKYISIPHOCTH JABYX
MJI0CKOCTeH, (OpMyJbl Uil BBIYUCICHUS OOBEMOB U IUIOIIAJEH IMOBEPXHOCTHU
TeOMETPUYECKUX TEJL.

yMeThb:

O BBINOJIHATH apU(PMETUUECKHUE IEUCTBUS HaJl YUCIaMU, COYETasi yCTHHIE U
MUCHMEHHBIC TTPUEMbI; HAXOIUTh MPUOIMKEHHBIC 3HAYCHUS BETTUYNH U
MOTPENTHOCTH BBIYMCIICHHUH (a0COJIFOTHASI 1 OTHOCUTENIbHAS ); CPABHUBATH
YUCIIOBBIE BhIpakeHUs; Y 1

O BBITIOJIHATH NMPE0OPa30BaHUS BRIPAKEHUH, MPUMEHSISI U3BECTHBIC (DOPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEMEHEMH, Jorapu(pMoB U TPUTOHOMETPUUECKUX
bynkumii; Y2



O CTPOUTH rpapuKu U3yUEHHBIX (PYHKIIHA, HILTIOCTPUPOBATH MO TpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PyHKITHIT;Y 3

O pemaTh palMOHAJIbHBIE, UPPALIMOHAIBHBIE, IOKA3ATENbHBIC,
jgorapuMUYECKHe, TPUTOHOMETPUUECKHUE YPABHEHUS, a TAK¥Ke
aHAJIOTMYHbIC HEPABEHCTBA U CUCTEMBI; Y4

O TPUMEHATH MPOU3BOAHYIO ISl MPOBEACHUS MPUOIUKEHHBIX BBIYHCICHUH,
pemaTh 3ajaud MPUKIATHOTO XapaKTepa Ha HaXOXIACHUE HauOOJbIIETro U
HauMEHBIIEr0 3HAYCHUs; Y5

MIPUMEHSTH OCHOBHBIC MTOHSATHUS, TEOPEMBI, GOpMYIIHI; Y6

O XapaKTepu30BaTh MOBEACHHUE (DYHKITHI, HCTIOIL30BATh IMOTYYCHHBIC 3HAHUS
JUISL ONMCAHUS M AHAJIN3a PEANIbHBIX 3aBUCUMOCTEN; Y 7.

O COCTaBJISITh BEPOATHOCTHBIE MOJIEIH 110 YCIOBHUIO 33J]a41 U BHIYMCIICHHUS
BEPOSITHOCTU HACTYIUICHHS COOBITHIA, B TOM YHCIIe C TPUMEHEHUEM (HOpMYTT
KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUH BEPOATHOCTEH; ¥ 8

O peliaTh IIAHUMETPUYECKUE U MPOCTEUIIINE CTEPEOMETPUUYECKUE 3aaul Ha

HaXOXKJECHUE TEOMETPUYECCKUX BEIIMYWH: JUTHH, YTJIOB, IUIOIIAICH, 00beMOB

reomerpudeckux guryp; Y9

(©]

Hcnonb3oBaTth NpHOOpPeTEeHHbIC 3HAHMA M YMEHHSI B IPAKTHYECKOI

JACHATCJIIBHOCTH " HOBceIlHeBHOﬁ JKU3HHU TJIA:

MPaKTUYECKHUX PACUETOB MO popMysiaM, BKIOYask (POpMYJIbl, COAECpPHKAIIHE
CTEIICHHU, PaUKaJIbl, JIOrapu(Mbl U TPUTOHOMETpUUYECKUE (QYHKIIUH, UCTIONIb3YS
IpU HEOOXOIMMOCTH CIIPABOYHBIE MATEPUANbl U MPOCTEUIINE BHIYUCIUTEIbHbBIE
YCTPOWCTBA;

OMMCAHMS C MOMOUIbIO (DYHKIIMI pa3IMYHBIX 3aBUCUMOCTEM, MPEACTaBICHUS X
rpauuecKku, HHTEPIpeTauu rpa(uKoB;

pELIeHNs NPUKJIAIHBIX 3a/1a4, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX U
buznyeckux, Ha HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, HA HaX0XICHHE
CKOPOCTH U YCKOPEHHS,

IIOCTPOEHUS U UCCIIEI0BAHU IIPOCTEUIINX MATEMATUYECKUX MOJIETIEH;

aHanu3a nHGOpMaIMM CTATUCTUYECKOTO XapakTepa,

aHaJIM3a peAIbHbIX YMCIIOBBIX JAHHBIX, PEJCTABICHHBIX B BUJIE JUATPAMM,
rpaduKoB;

UCCIEeN0BAHUS (MOJECIUPOBAHNS) HECIOXKHBIX TPAKTUYECKUX CUTYAIMil HA OCHOBE
U3Y4YEHHBIX (DOPMYJ U CBOMCTB QUryp;

BBIYHCIIEHHS] 00BEMOB U IIOIIAJIEN TOBEPXHOCTEN POCTPAHCTBEHHBIX TEJ MPHU
pEIICHUH MPAKTUYECKUX 3a/1a4, UCIOJIb3Ysl PU HEOOXOAMMOCTH CIIPABOYHHUKHU U
BBIYHCIIUTEIbHBIE YCTPOUCTBA.



1.4. lIpopuiabHas cocTaBasgwmas (HANPABJIEHHOCTH) 0011e00pa3oBaTe1bHOM

JTUCIHUIIINHBI

[Tpu n3ydeHUM TUCHUIUIMHBI BHUMAHUE CTYJeHTa OyieT oOpalleHo Ha e€ MPUKIaaHON
XapakTep, Ha TO, I'/I€ U KOTAa, N3y4aeMbIe TEOPETUUECKUE TIOJIOKEHUS U IIPAKTUYECKUE
HaBBbIKM MOTYT ObITh UCHOJIb30BaHbl B OYyLIEH MPAKTUYECKON eaTenbHOCTH. B
pe3ynbTaTe U3y4EeHHMs TUCIUIUINHBI CTYAEHTBI JOJDKHBI YCBOUTD, YTO MaTEMAaTUYECKHE
MOHSTUSI, SIBISIACH AOCTPAKIIMEN CBOMCTB U OTHOIIEHUHN peaibHOTO MHUpa, 00J1a/1at0T
00JIBI1I0I OOIIHOCTHIO MIMPOKOH Chepoit MPUMEHUMOCTH, YTO CYIIHOCTh MPUTIOKEHUIN
MAaTE€MaTUKU K PELICHUIO MPAKTUYECKUX 3a7a4 3aKI0YaeTCs B IEPEBOJE 3a/1a4 Ha
MaTEMaTUYECKHUN A3BIK, PEIICHUHU €€ U UHTEPIIPETALMU [IOJyYEHHBIX pPe3yIbTaTOB Ha
SI3bIKE UCXOHBIX JaHHBIX. [Ipu 00ydueHnn MaTeMaTHKU HCTIONIb3YIOTCSI COBPEMEHHbBIE
METO/IbI U CPEJICTBA O0yUYEHUSI, COOIIOIaeTCS MPEEMCTBEHHOCTh U3YUYEHHS MPEAMETA T10
OTHOLLIEHUIO K IIKOJIBHOM IPOrpaMMe.

Maremartuka cBsizaHa ¢ PU3MKOM, XUMUEH, HHXXEHEPHOU rpadukoil, nHPopMaTUKON 1
UKT, nuandopManimoHHBIMH TEXHOJIOTHSIMU, JIEKTPOTEXHUKOM.



2. CTPYKTYPA U COAEP KAHUE JUCLHUIIJINHBI

2.1 O0beM AMCHMIIMHBI U BUABI Y4eOHOH padoThl

Bup yueOHoI padoThI Oo6bem
4acoB
O0bem padoThl 00YYAIOIINXCS B AKAJeMUYECKUX Yacax (Bcero) 291
Oo0bem padoTsl  o0y4yamIMXcs BO B3aUMOACHCTBHH C 273
npenojaasarejaeM (Bcero)
B TOM YHCJIE!
Jlexmuu, ypoku 134
NPAKTHUECKHUE 3aHATUS 139
71a00paTOPHOE 3aAHITUE
CamocrosiTesibHast ~ pabdora  oOyuawinerocsi  (Bcero) ¢ -
000CHOBaHHEM pacyeTa BpPEeMEHH, 3aTPAYMBAeMOI0 Ha ee
BbINIOJIHEHHE
NuauBuayaJbHbIA POEKT -
KoncyabTanuu -
IIpomexxyTounas arrecrauusi B gopme
1 cemectp — nudpepeHIpoBaHHBII 3a4ET -
2 ceMecTp — 9K3aMeH, B TOM YHUCJIE: 18

IIOATOTOBKA K HpOMG)KYTO‘-IHOﬁ aTTcCTalnu,
MNPCA3K3aMCHAINOHHBIC KOHCYJIbTAlluH,
npoucaypa Caadm 5K3aMCHa
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2.2 TemaTHu4ecKMii TUIAH U cO/lepKaHue TUCHUIIMHBI MaTeMaTuka

HaumenoBanwue pa3genoB u teM | CojepxaHue ydeOHOTO MaTepHalia, IpaKTHUECKUEe 3aHATHS, CAMOCTOSITeNIbHAs padoTa O06bem yacoB dopmupyembie
o0ydJaronuxcs (mek. cam.pal. mpak.) 3HAHUS U
YMEHMUS
Pasznen 1. Pa3zBurue moOHATHS 0 YHUCJIE 14
Tema 1.1 JleiictBurensubie uncna | ConepikaHue yueOHOTo MaTepuana (JeKxyuu, ypoKu) 32, V1, V2
Llensle 1 panpoHaabHbIe yncia. Ipoou. JleiictBus ¢ apodsiMu. JlelicTBUTENBHBIC YKCa. | 2
Wppanmonansuelie yncia. Moaynb I1eHCTBUTENHHOTO YHCTA.
[Tponoprus. [IponeHTHLI. 2
Coneprkanne ydeOHOTo Marepuasa (npakmuyeckoe 3aHsamue)
beckoneuno yObIBaroIasi reoMeTpuieckast nporpeccus. BoranciaeHne cyMmmsl 2
0eCKOHEUHO yOBIBAOIIEH MPOTPECCHH.
Tema 1.2 Apudmernueckuit ConeprxaHue yueOHOro MaTepuasa (1exyuu, ypoxu) 31, VI
KOPEHb HAaTypaJIbHOM CTENIEHU ApudmeTnueckuil KOpeHb HaTypalbHOU CTENEHU U ero cBoiicTBa. [Ipeobpa3oBanue 2
HPPallMOHATBHBIX BBIPAKECHUH.
Tewma 1.3 Crenens ¢ Coneprxkanne y4eOHOTo Martepuana (1ekyuu, ypoxu) 31, V1, V2, V6
parroHaIbHBIM U CreneHb ¢ pallOHaJIbHBIM TOKa3aTeseM creneHd. CTeneHp JeHCTBUTENbHBIM 2
JIEUCTBUTEIbHBIM MOKA3aTEIEM rokasaTesieM crerneHn. CBOMCTBA CTENEHU C ICHCTBUTEIBHBIM IMOKAa3aTEIIeM.
Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3amuamue)
BbruncnuTh ¥ HalTH 3HAYEHUS BRIPAKEHUH C IEHCTBUTENBHBIM MOKA3aTeNeM CTETICHH. 2
KonTponbnas pabora Ne 1 «KopHu u creneHn» 2
Pa3znen 2. CrenenHasi (pyHKIHA 16
Tema 2.1 Crenennas Copepxannie yaeOHOTO MaTepuana (1eKyuu, ypoxi) 31,35 V1, V2,
byHKIMS, ee CBOMCcTBa CrenenHas ¢pyHKIMS, ee cBoicTBa U rpaduk. OyHKIUSA OrpaHUYeHHAs CBEPXY, CHUZY. 2 V3,
u rpaduk OrpanunuenHas GyHKIUs. MOHOTOHHOCTh (DYHKIIMU. [ Opu30OHTaNIbHAS U BEpTUKAIbHAS
ACHMIITOTHI.
Tema 2.2 Bzaumuo Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie) 31, V3
oOpaTHble PYHKIIHH Obpatumas ¢pyskius. Bzaumuo oobpatasie pynkiuu. O0nactu onpeneneHus u 2

3Ha4YeHUH B3aUMHO 00paTHBIX (pyHKIMH. MoHOTOHHBIE pyHKIMU. ['paduk oOpaTHOM
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byHKIHH.

Tema 2.3 PaBHOCUIIBHBIE
YpaBHEHHUS U HEPABEHCTBA

Copepxanne yaeOHOTO MaTepuana (1eKyuu, ypoKu)

PaBHOCunbHbIE ypaBHeHUs. [locTopoHHUE KOpHU. PaBHOCHIIBHBIE HEPAaBEHCTBA.
OCHOBHbBIE METO/bl pELICHUs] ypaBHEHUH (pa3ioKeHUE HAa MHOKUTEIH,

BBEJICHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, rpayecKuii MeTon). MeTos1 MHTEpBajIoB
IIPU PEIICHUH HEPABEHCTB.

Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Pemienue ypaBHeHMi1, HEPAaBEHCTB U UX CUCTEM. PenieHne HepaBEeHCTB METO0M
MHTEPBAJIOB.

31,35 VI, V2,
V4,

Tema 2.4 HUppanuoHanabHbie
ypaBHEHUS

Coneprxkanue y4eOHOro Marepuana (1ekyuu, ypoxu)

Wppanmonanbhble ypaBHeHUs. OCHOBHbIE IPUEMBI UX PELICHHUSL.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

Pemrenue upparmoHanbHBIX YpaBHEHUH. BBISICHUTE ¢ TOMOIIBIO TPaUKOB, CKOJIBKO
KOpHEW UMeeT ypaBHeHUe. MppayuonaivHble HepaseHcmed.

KonTponbnas padora Ne 2 «YpaBHEHUS U HEPABEHCTBA»

31,35 VI, V2,
V4,

Pa3nen 3. Iloka3arenbHasi QyHKIUH

20

Tema 3.1 ITokasarenpHas
byHKIIUS

Copepxannie yaueOHOTO MaTepuana (1eKyuu, ypoxu)

IlokazarenbHast QyHKIMS, €€ CBONCTBA U rpaduK.

31,35 V1, V2,
V3, V4,

Tema 3.2 Tloka3sarespHbIE
ypaBHEHUS

Coneprxkanne ydeOHOTo Martepuana (1ekyuu, ypox)

IlokazaTenbHBIC YpaBHCHHUH. OcHOBHBIC IMPUEMBI UX PCIHICHUS.

Coneprxkanne y4eOHOTo MaTtepuasa (npakmuyeckoe 3aHsamue)

Pemienune noka3aTenbHBIX ypaBHeHPIﬁ. HpOCTeI\/'IIJ_II/Ie IIOKa3aTCJIbHbIC YPABHCHUS.

[IpuMeHeHne MeTola BBEEHUS HOBOM MEPEMEHHOM, ITPU PEIICHNHN ITOKA3aTEIbHBIX
YPaBHEHHUHU.

31,35 VI, V2,
V4, V6

Tema 3.3 Tloka3zarennHble
HEpaBEHCTBA

Coneprxanne y4eOHOTO MaTtepuana (1ekyuu, ypoxi)

IToka3zarenbHble HEpaBEeHCTBA. OcHoBHbIE OpUEeMbl  UX  pELICHHUS.
Vcnonp3oBaHue CBOMCTB M rpadukoB (yHKIMN IPU pelIeHUH HEPABEHCTB

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

Pemienne noka3arenbHBIX HCPABCHCTB. HpI/IMCHCHI/IC OCHOBHBIX MCTOJIOB PCHICHUS.

31,35 V1, V2,
V4,6

Tema 3.4 Cucremsl
I10KA3aTCJIIbHBIX ypaBHeHI/Iﬁ nu
HEPaBEHCTB

Coneprxkanne y4eOHOTO MaTtepuana (1ekyuu, ypoxi,)

CucreMbl TOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

31,35 V1, V2,
V4, V6
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N

Pemenne cucTeMpl NOKa3aTeNbHBIX YPAaBHECHUH M HEPABEHCTB.
KonrponbHas padora Ne 3 «IlokazarenbHast QyHKINS» 2

Pa3znen 4. Jlorapupmudeckasi GpyHKIUA 22

Tema 4.1 Jlorapudmsr Coneprxkanne y4eOHOT0 Matepuana (1ekyuu, ypoxi,) 31,35 VI, V2,
Onpenenenue norapupma. OCHOBHOE JTOTapUPMUIECKOE TOKIACCTBO. 2 V4, V6
Jlorapudmuposanue. [Toreniupopanue. CBoiicTBa joraprumMoB.
JlecaTUYHBIE U HaTypalibHBIE Jorapudmel. Dopmyna nepexoaa oT Jorapudma mo 2
OJIHOMY OCHOBAHHUIO K Jiorapudmy no Apyromy OCHOBaHHUIO
Coneprxkanne yueOHOTo Martepuasa (npakmuyeckoe 3aHsamue)

Pemenune ynpaxaneHuii Ha IpUMEHEHUE OIpeIeNIeHus JorapudmMa 1 OCHOBHOTO 2
Jorapu()MUUECKOro TOXKIECTBa U CBOMCTB Jlorapudma.
Tema 4.2 Jlorapudpmudeckas Conepsxkanne ydeOHOro Marepuana (1ekyuu, ypoxu) 31,35 V1, V2,
byHKIISA Jlorapudmuueckas ¢yHkius, e€ CBONCTBa U rpaduk. 2 V3, V4
Tema 4.3 Jlorapudmuueckue Coneprxkanue ydeOHOro Marepuana (1ekyuu, ypoxu)
YPaBHEHUS Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE PHEMbI U METOJIbI UX PEILIEHMUSL. 2 31,35, V1, V2,
Cogep:xaHye yueOHOTO MaTepHana (npakmuyeckoe 3ausamie) V4, Vo
Pemenune norapnMuvecKkux ypaBHEHHI OCHOBHBIMH METOJJAMH PEUICHHUSI. 2
Pemienue norapupMuueckux ypaBHEHHIH METOJOM BBEIEHUS] HOBOM NEpeMEHHON 2
Pemenue cucrem orapupMuuecKux ypaBHEHUH. 2
Tema 4.4 Copepxannie yueOHOTO MaTepuana (1eKyuu, ypoxu) 31,35 V1, V2,
Jlorapupmuueckue HepaBeHCTBa | Jlorapudmudeckue HepaBeHCTBa. OCHOBHBIC PHEMBI X PEIICHHS. 2 Y4, V6
Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)
Pemrenune nmorapn()MuvecKux HEPaBEHCTB. 2
Kontponbras padora Ne 4 «Jlorapudmuueckast QyHKITHS 2
Pa3nes 5. Tpuronomerpuyeckue (popmyJibl 16
Tema 5.1 Cunyc, kocunyc, Coneprxanue yueOHOro MaTepuasa (1eKxyuu, ypoxu) 31,32, V2
TaHTEHC W KOTAHTCHC yTiia Pagmannas mepa yria. [ToBopoT Toukn BOKpyT Hadana koopauHat. OmpeneneHne 2
CHHYCa, KOCUHYCa, TAHT'€HCA M KOTaHTeHCca yIJIa.
Tewma 5.2 CoiicTBa cuHYyca, Coneprxkanne y4eOHOTO MaTtepuana (1ekyuu, ypoxi,) 31,32, V2, V6
KOCHHYCa, TAHT'€HCA U 3HaKM CUHYCa, KOCHHYCca, TaHreHca. CUHYCHI YIIIOB a U —a. Haxoxaenue 3HaueHHS 2
KOTaHTeHca yria. BBIPAXKEHUS, COAEPIKAILET0 CHHYC, KOCUHYC, TAHTEHC YTJIa.
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Tema 5.3 OcHOBHEIE
TPUTOHOMETPUYECKUE TOXKIECTBA

Coneprxkanue y4eOHOT0 Matepuana (1ekyuu, ypoKi,)

3aBUCHMOCTD MCKAY CHHYCOM, KOCUHYCOM U TAHI'CHCOM OAHOI'O U TOTO KC yIJia.

OCHOBHEBIE TPUTOHOMCTPHYCCKUEC TOXKIACCTBA.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

[Ipeobpa3oBanre TPOCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAKECHHUIA.

31,32, V2, V6

Tema 5.4 OcHoBHEBIE
TPUTOHOMETPHUCSCKHE (HOPMYJIBI

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Dopmyibl cnoxenns. CHHYC, KOCUHYC W TaHT€HC CYMMBbI M Pa3HOCTH JIBYX YTJIOB.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

CHHYC ¥ KOCUHYC TaHT€HC JTBOWHOTO yria. Popmynvl NOA0BUHHO2O0 Y2la.

Copepxanue yueOHOro MaTtepuana (1eKkyuu, ypoxu)

DOopMyIIbI IPUBEIACHUS.

Copep:xanue yueOHOTo MaTepuana (npakmuyeckoe 3ansimue)

@OopMyITbl CyMMBI X Pa3HOCTH TPUTOHOMETPUYECKHUX (PYHKIIUH.
IIpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN

31, 32, 34,
V2, V6

Paznen 6. Tpuronomerpuueckue

YPaBHEHHS.

18

Tema 6.1 IIpocreiimue
TPUTOHOMETPUUECKHUE YPABHEHUS

Copepxannie yaueOHOTO MaTepuana (1ekyuu, ypoKu)

[pocreiiiie TPUTOHOMETPUYECKHE YpaBHEHUs. Y=Sin X, Y=COS X, y=tg X

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3anHsmue)

Pemenne npocTermmx TPUTOHOMETPUUYECKUX YpPAaBHEHHUH

31, 32, 34,
V2, V4, V6

Tema 6.2 Pemenne
TPUTOHOMETPUIECKUX
YpaBHEHUM.

Copepxannie yaueOHOTO MaTepHana (1ekyuu, ypoxu,)

TpuronomeTpuyeckre ypaBHEHHsI, CBOJSAIIMECS K KBaIPATHBIM

OpnHOpOAHBIE TPUTOHOMETPUYECKUE ypaBHeHMs -1 u 1I-i1 crenenu.

N

TpI/IFOHOMCTpI/I‘-ICCKI/IC YpaBHCHU, PCIIACMBIC PA3JIOKCHUCM Ha MHOKHUTCIIN

Coneprxkanne y4eOHOTO MaTtepuaia (npakmuyeckoe 3ansamie)

HpI/IMCHCHHC OCHOBHBIX MCTOJIOB PCHICHUSA TPUTOHOMCTPHUYCCKUX ypaBHeHPIfI.

PenreHrne oqHOPOTHBIX TPUTOHOMETPUYECKHUX YPABHEHUI

Pemenue HpOCTCﬁH.IHX TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

Konrtponbnast padora Ne 5 « TpuroHomeTpuuecKkue ypaBHEHH»

NN DN

Pazgen 7. Tpuronomerpuuyeckue GyHKIUM

13

Tema 7.1 TpuroHomerpudeckue

Coneprxkanne y4eOHOT0 MaTtepuana (exyuu, ypoKi)

byHKIIIN

Tpuronomerpuueckas pyHkius y=sin X, e€ cBoiictBa u rpaduk.

31, 32, 34,
Y2,V3, V4,
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Tpuronomerpuueckas GyHKIUS Y=COS X, €€ CBOWCTBA U TpauK. Yo
Tpuronomerpuueckas ¢pynkuus Yy=tg X, e€ cBoiicTBa 1 rpaduK.
Tpuconomempuueckas ¢pynkyus Y=Cctg X, eé ceoticmea u epapux.
Tema 7.2 Tloctpoenue rpadukoB | Conmepikanue yaeOHOTO MaTepuana (npakmuiecKoe 3aHsmue) 31, 32, 34,
TpuroHomerpuueckux GyHkuui | IToctpoenne rpadMKOB TPUTOHOMETPUYECKHUX (QYHKIUH HX MPEoOpa3oBaHHe. 2 V2, V4, Vo
VccnenoBanre OCHOBHBIX CBOMCTB TPUTOHOMETPUYECKUX (DYHKIUH 2
Tema 7.3 OOparnbie Coneprxanue y4eOHOr0o MaTepuasia 31, 32, 34,
TPUrOHOMETpUYeckue QyHKUUN | ObpamHble MpuecoHoOMempuiecKue GyHKyuu. V2,4, V6
OcHoBHbIE CBOWCTBAa 0OPATHBIX TPUTOHOMETPHUECKHUX (YHKITUI 1
Pa3nea 8. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
Tema 8.1 B3zaumuoe Copepxanue yueOHOTo MaTepuana (1ekyuu, ypoKu,) 31, 32 33, V9
PacmoJoKEeHUE NPSMbIX U AKCHOMBI CTEPEOMETPUN U IPOCTEHNIINE CIECTBUS U3 HUX.
IUIOCKOCTEH B IPOCTPAHCTBE BsaumHoe pacronoxenue npsmMbix B IpocTpancTBe. CKpelrBaomuecs Ipsmble.
Coneprxkanne yueOHOro Marepuasia (npakmuyeckoe 3aHsamue)
B3anMHoe pacnosioxkeHne NpsSMbIX M IJIOCKOCTEH B TPOCTPAHCTBE. 2
[TapannenbHOCTh TIIOCKOCTEN B pocTpaHcTBe. [IpuMeHeHne cBOMCTB napanienbHOCTH 2
IIJIOCKOCTEN NPHU PEIICHUH 3a1a4.
Tema 8.2 [lepnenauxynspHocts | ConepxaHue yaeOHOro MaTepHaia (1eKyuu, ypoxu) 31,32,33, V9
NPSMBIX M TUIOCKOCTEH B [leprieHAUKYIIPHOCTH MPSIMOH ¥ IIIOCKOCTH. [lepneHuKyIIsip M HaKJIOHHASI.
MPOCTPAHCTBE VYron Mmexxay npsiMoi M MI0CKOCThI0. TeopeMa 0 3-X mepreHAuKyspax.
Coneprxkanne yueOHOT0 MaTtepuasa (npakmuyeckoe 3ansamie)
ITpumeHeHne TeopeMbl 0 3-X NepHeHIUKYISIPaX K pEIICHHUIO 33/1a4. 2
Coneprxanne yaeOHOTO MaTepuana (eKyuu, ypoKi)
JIByrpaHHBIN yroiy. Yroa Mexay IIOCKOCTSIMU. [leprneHanKyaspHOCTh IBYX
IIJIOCKOCTEMN.
Coneprxkanne yaeOHOT0 MaTtepuaia (npakmuyeckoe 3ansamue)
HaxoxxaeHue yriia Mexxay MIIOCKOCTSIMH, TOCTPOEHUE NMPOEKIUH NPSIMBIX Ha MIIOCKOCTh 2
KonTponbnas pabora Ne 6 «IIpsiMble 1 IIIIOCKOCTH B TPOCTPAHCTBE» 2
Pa3nesn 9. BekTopbl M1 MeTOJ KOOPAUHAT B NMPOCTPAHCTBE. 18
Tema 9.1 BexTops! B Coneprxanue yueOHOro MaTepuaa (nekyuu, ypoxu) 31, 32,33, VI,
MPOCTPAHCTBE BekTopbl Ha JIOCKOCTH U B TPOCTpaHCTBE. MOysib BEKTOpa. PaBEHCTBO BEKTOPOB. Y9
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Copep:xanue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

CrnosxeHue, BBIMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YUCIIO.

Coneprxkanne y4eOHOT0 Matepuana (exyuu, ypoKi)

KOMHJIaHaprIe BCKTOpA. Paznoxenue BCKTOpA 110 HAIPABJICHUSAM.

Copep:xanue yueOHOro MaTepuaa (npakmuyeckoe 3ansmue)

PemreHue 3a1a4 BEIOJIHEHHUE IEHCTBUM HAJl BEKTOpaMU

Tema 9.2 IIpsimoyronbHast
cucTeMa B IPOCTPAHCTBE

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

[IpsmoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B pocTpancTBe. KoopauHaTs
BekTOpa. CBsI3b MEXy KOOPJIMHATAMU BEKTOPOB U KOOPJIMHATAMU TOYCK.

IIpocreiime 3agauu B KOOpAMHATAX (KOOPAUHATHI CEPEAMHBI OTPE3Ka, AJIMHA BEKTOpa,
paccTosiHuEe MEXY IBYMSI TOUKAMH)

Copep:xanue yueOHOro MaTepuana (npakmuyeckoe 3ansimue)

Breraucnenue JJIMHBI BEKTOPA, paCCTOAHUA MCKIY ABYMA TOUKAMMU.

Copepxanue yueOHOTo MaTepuana (1ekyuu, ypoKi,)

VYron mexay nByms Bektopamu. CKaJasipHOE MPOU3BEIEHUE BEKTOPOB.
YpaBHenust cepsl, nrockocmu u npamotl. J{euscenusl.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Hcnonp3oBanue KOOpAUHAT U BEKTOPOB IIPU PCHICHUN MATECMATHYCCKUX U IMPUKIAIHBIX
3a1a4.
KonTponbnas padota Ne 7 «BeKTopbl 1 METO/I KOOPJUHAT B IPOCTPAHCTBE»

Pa3nen 10. IlpousBoanasi U ee reOMeTPHYCCKHI CMBLI.

20

Tema 10.1 IIpousBoanas
OCHOBHBIX (QyHKIIUI

Copepxanrie yaeOHOTO MaTepuana (1ekyuu, ypoKi,)

[IpousBonnas. [lonsiTne o mpou3BogHONW (QYHKIMH, Tpenaen (yHKIUH B TOYKE U Ha
6eckoHeuyHOCTH. HenpepbIBHOCTh PYHKITUN

[IpousBonHas creneHHoi pyHkuuu. [Ipon3BoIHEIE HEKOTOPBIX 3JIEMEHTAPHBIX
GYHKIMIA.

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Brruncnenue npeaena GyHKIIMHM B TOUKE. HAXOKJIEHUE MPOU3BOJHON CTENEHHON
byHKIIUHU

Coneprxkanne y4eOHOT0 MaTtepuana (exyuu, ypoKi)

[TpaBuna nuddepeHpoBanus, IPOU3BOAHAS CIOKHONW (HYHKIIMU

Coneprxkanne y4eOHOTO MaTepuaia (npakmuyeckoe 3aHsamie)

31,32,
34,35,V1, V3,
Y5Ve

16




Haxoxnenue MIPOU3BOJIHBIX byHKIHA. [IpousBoaHas IMOKa3aTeJIbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUIECKUX (PYHKITHIA

HaxosxieHne nmpon3BOIHOM CIIOKHON (QYHKITHH.

Tema 10.2 T'eomerpuueckuii
CMBICTI ITPOU3BOJHOM
muddepeHupyemMont GyHKIUN

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

I'eomeTpryecknii CMBICT MPOU3BOIHON (HYHKIIHH

VYpaBHeHHE KacaTeNbHOU K TpapuKy (QyHKIIHU

Copep:xaHue yueOHOro MaTepuaia (npakmuyeckoe 3ansmue)

Hanucanue ypaBHeHus kacatenbHOU K rpaduky QyHKIUU.

Kontponbnas padora Ne 8 «I[IpousBogHast u €€ reOMeTpUYECKUN CMBICI)

31,32,
34,35,V1, V3,
Y5Ve

Pa3zpnen 11. IlpumeHeHHne NPOU3BOAHON K MCCJACAOBAHUIO (PYHKIUIA

20

Tema 11.1 UccnenoBanue
(GYHKINH C TOMOIIBIO
MPOU3BOTHOM

CopepxaHue yueOHOTo MaTepuana (1ekyuu, ypoK,)

BozpacTtanue u yOpiBaHue QpyHKINU

OKcTpeMyMbl QYHKLIUU

N

ITpuMeHeHrne TPOM3BOIHON K NOCTPOCHHUIO IrpaduKOB (PyHKITHIA

Coneprkanne yaeOHOT0 MaTtepuasa (npakmuyeckoe 3ansamue)

ITpuMeHeHne NPOM3BOIHON K MCCIIeI0OBaHNUIO (DYHKIIMHA U MOCTPOEHUIO IPaUKOB.

Uccnenoanue GhyHKIMA ¢ TOMOIIBIO TPOU3BOTHOM.

N

Coneprxanue yueOHOro MaTepuaia (nekyuu, ypoxu)

Haubonbuiee u HanMeHblIee 3Ha4eHNs QYHKIUU

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansimue)

Pemienue 3aga4 Ha HaXO0XKICHHUE HanOOJIBIIEr0 U HAUMEHBIIICTO 3HAYCHHUM.

[IpuMeps! HCTIOIB30BAHMS POU3BOIHOM I HAXOK/IEHNS PAllMOHAIIBHOTO PENICHUS B
IIPUKJIAHBIX 3a]1a4yax.

Bmopas npoussoonas, ee ceomempuyeckuii u gusuneckuti cmoica. Haxoocoenue
cKkopocmu 0Jisl npoyeccad, 3a0aHH020 hoOpMYI0U U 2pAPUKOM.

KonTponbnas pabora Ne 9 «IIpuMenenue npon3BoAHON K UCCIETOBAHUIO (PYHKIIMI

31,32,
34,35,V1, V3,
Y5Ve6V7

Pa3znesn 12. MHTerpan m ero npuMeHeHue

26

Tema 12.1 IlepBooOpa3Has

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoK,)

[TepBoobOpasnas. ['eomeTpuuecKkuil CMBICIT IEPBOOOPA3ZHOM.
OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

ITpaBuia HaX0XICHHSI IEPBOOOPA3HBIX

31,32,
34,35,V1, V3,
Y5Ve
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HeonpeneneHHHﬁ HHTCIrpal. HpaBI/ma BBIYHUCJICHUA HCONIPEACIICHHOTO HHTCTpajia

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Haxoxpaenue nepBoobpaszHbix GyHKIUN. Beluucienrue HeonpeaeaeHHOro HHTErpaia.

Tema 12.2 Beruucienue
[UIOIIAAEN C TOMOILBIO
WHTErpasa

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

[Lnomans KpUBOJIMHEWHOW TpaICIUu.

Coneprxanue yueOHOro MaTepualla (npakmuuieckoe 3aHamiue)

N300paxkeHne KpUBOIMHEHHON Tparnenuu. HaxoxaeHne miomaan KpUuBOJIMHEHHOMI
Tpanenuy ¢ TOMOIIbIO EPBOOOPa3HOM

Coneprxkanue ydeOHOro Marepuana (1eKkyuu, ypoKi)

Omnpenenennslii unrerpai. @opmyna Herorona—IJleiiOnuna.

Coneprxkanne ydeOHOTo MaTtepuasa (npakmuyeckoe 3ansamie)

Brruncnenne unrerpano. @opmyna Heiorona—IJlelibauma

Coneprxkanue ydeOHOro Matepuana (eKkyuu, ypoKi)

Brraucnienue miomnaaei miockux Guryp ¢ momomisio uHTErpanos. [Ipumepst
IIPUMEHEHMsI UHTerpaia B (U3HKe.

Coneprkanne yaeOHOT0 MaTtepuasa (npakmuyeckoe 3ansamue)

HaxoxaeHue miomaaei KpHBOJ’IHHGfIHLIX TpaHCHI/Iﬁ C IIOMOLIBIO UHTETPAJIOB

Brruncnenue nuomaan GuUrypsl, orpaHiueHHON rpadukamMu QyHKIMM.

Brruncienue mioniaaei mioCcKux (I)I/Il"yp C ITOMOHIBIO OIMPEACIICHHOI'O MHTCPBAJIA.

KonTponbnas padora Ne 10 «MHTerpan u ero npuMeHEHUe».

NN NN

31,32,
34,35,V1, V3,
Y5Ve

Pa3nesn 13. MHOrorpaHHuKH

14

Tema 13.1 [Toustue
MHOTOI'PAaHHUKA.

Coneprxkanne yaeOHOTO MaTtepuana (eKyuu, ypoKi)

[ToHsiTHE O TEOMETPUUECKOM TEJIE€ U €ro MOBEPXHOCTU. MHOTOrpaHHUKH.
Bepiunebl, pebpa, rpaHr MHOTOTpaHHUKA.
Pazeepmra. Muozozpannvie yenvi. Boinykiavie muocoepannuku. Teopema Jiinepa.

31,32, V1, V9

Tema 13.2 Ilpuzma

Coneprxanne y4eOHOTO MaTtepuana (lekyuu, ypoKi)

[Tpusma. Ilpsimas u nakronnas npusma. Ilpasunsaas npusma. [apannenenunen. Kyo.

Cummerpuu B KyOe, B napajuienenunese, B npuzme. CeueHust Kyoa, IpU3MBIL.

N

Coneprxanue yueOHOro MaTepualia (npakmuueckoe 3auamiue)

Brrunciienne OCHOBHBIX 3JIEMEHTOB NMPU3MBI. [locTpoeHue mpocTenmmx ceyeHui
PU3MBI, Ky0a, mapajuleJenuIea.

31,32, V1, V9

Tewma 13.3 Tlupamuga

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKu,)

31,32, V1, ¥9
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[Mupamupa. [IpaBunbHas nupamuga. Yceuennas nupamuoa. TeTpasmp.
Cummetpus B nupamude. CE4CHUS TUPAMHUIBI.

Copep:xanue yueOHOro MaTepuaia (npakxmuyeckoe 3ansmue)

Beluncienue OCHOBHBIX 2JIEMEHTOB Iupamusl. IlocTpoeHne mpocTenimnx ce4eHuin
IUPAMUIBI.

KonTponpnaas padora No 11 «MHOrorpaHHUKK)

Pasznen 14. Tesia 1 NOBEPXHOCTH BpallleHUs.

14

Tema 14.1 Hunuuap

Copepxanue yueOHOTo MaTepuana (1ekyuu, ypoKu,)

Huwmnap. OcHoBanue, oOpa3yromias, BbICOTa, OOKOBas M IIOJIHAS TOBEPXHOCTH,
pa3BepTKa.
Ocesoe ceuenue u Ce4yeHUus, napajllejlbHble U nepneHduKyprHbze OCHOBAHUIO.

Coneprkanne ydeOHOro Marepuasa (npakmuyeckoe 3aHsamue)

Brruucnenue sneMmenToB nuinuHapa. [loctpoeHne nmpocrermmx ceueHuil. Berancnenue
IJIOIIAIEN ITUX CEUEHUN.

31,32, V1, V9

Tema 14.2 Konyc

Coneprxanue yueOHOro MaTepuaia (nekyuu, ypoxu)

Konyc. Vceuennwiii konyc. OcHoBanue, o0pa3yromias, BbICOTa, OOKOBasi M MOJIHAS
MOBEPXHOCTHU, pa3BepTKa. Ocesoe ceuenue u ceuenus, napaiienstvie U nepneHOuKyispHole
OCHOBAHUIO.

Copep:xanne yueOHOTO MaTepuana (npakxmuyeckoe 3ansmue)

Beruucnenue smeMeHTOB KOoHyca. IlocTpoenune npocreimux cedeHuil. Beraucienue
IJIOIIAJEH ITUX CEYEHUN.

31,32, V1, V9

Tema 14.3 lap u chepa

Copepxanrie yaeOHOTO MaTepuana (1eKyuu, ypoKi,)

ap u chepa, ux ceuenus. Kacamenvnasn niockocms K cghepe. BoruncneHnme 3JeMEHTOB
cdepsl, 1mapa.

Coneprxkanne y4eOHOTo MaTtepuaia (npakmuyeckoe 3ansamie)

KontponbHas pabora Ne 12 «Tena 1 mOBEpXHOCTH BPALLICHUS».

31,32, V1, ¥9

Paspnen 15. U3mepenusi B reoMeTpuu

10

Tema 15.1 Haxoxxngenue
IJIOIIAAN TOBEPXHOCTEN U
0o0beMa reoMeTpuIecKux Guryp.

Coneprxanne yaeOHOT0 MaTtepuana (eKyuu, ypoKi)

O6bvem u ero uzmepenue. arerpansHas Gopmyna oobema.
®opmyiel 00beMa Ky0a, IPSMOYTOJILHOTO MapajliesIenue 1a, PU3Mbl, HIUIHHIPA

dopmysbl 00bemMa TupaMubsl U KoHyca. DopMyIibl IIONMIAAN TOBEPXHOCTEH MUIMHIpA

31,32, V1, V9
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u koHyca. Dopmyibl o0beMa mapa u mionaau chepsl.

Coneprxanue yueOHOro MaTepualla (npakmuueckoe 3auamiue)

Haxosxienne 00beMOB | IUTOIIA/IeH TOBEPXHOCTEH MHOTOTPAaHHUKOB.

Haxoxaenne 005eMOB 1 IIIOMIA/Iel TOBEPXHOCTEH Tell BpalleHUsI.

NN

Kontposbras padota 13 «O0BEMBbI TeOMETPUIECKUX TEI»

Pa3nes 16. JiieMeHTbI KOMOMHATOPUKH.

Tema 16.1 DaeMeHTBI
KOMOMHATOPUKHU

Copepxanuie yueOHOT0 MaTepuana (1ekyuu, ypoK,)

OcHoBHbIe nOHATHS KOMOUHaTOpukH. [IpaBuiio npousseaenus. [lepecranoBku.
Pasmenienusi. Couetanus u ux cpoiicrBa. bunom Hertorona. TpeyronsHuk [lackans.

Coneprxkanne yueOHOro Marepuasa (npakmuyeckoe 3aHsamue)

[Ipocreiinue 3a1a4u HA TIOJICUET YKCIIa pa3MEICHUH, TEPECTAHOBOK, COUCTAHUH.
Pemienue 3a1a4 Ha nepeOop BapHAHTOB.

N

34,35 V1, V8

Pa3zpnen 17. DneMeHTHI TEOPUN BEPOSATHOCTH M MATEMATHYECKOH CTATHCTHKH.

Tema 17.1 DnemeHTHI TEOpUH
BEPOATHOCTH U MaTEMaTHYECKOI
CTaTHCTHKH.

Coneprxanue yueOHOro MaTepuaia (nekyuu, ypoxu)

Co0bITHE, KOMOUHAINH COOBITHI, BEPOSITHOCTh COOBITHS, CIIOXKEHHUE U YMHOKEHHE
BeposaTHOCTeH. Cmamuyeckas eposmHocmb.

Cryuaiinvie 8enuduHbl, YeHMpaibHble MeHOeHyul, Mepvl pazopoca.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCIHbBIX Menmo008

Copep:xanne yueOHOTO MaTepuana (npakmuyeckoe 3ansmue)

Pemenue 3a1a4 Ha BBIYHUCIICHHE BEPOSITHOCTH COOBITUH.
CocraBieHue TabuuI pacipeiesIeHNs BEPOSITHOCTEH.

N

34,35 V1, V8

IIpoMesKyTOYHAS aTTECTAUSA

18

Bcero:

291
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3. YCJIOBUSA PEAVIMBALINU JUCHUITJINHBI

3.1 TpeGoBaHus K MaTepHAJIbHO-TEXHUYECKOMY O0ecevYeHHuI0

Peanu3arus TUCIUTUTMHEI TpeOyeT HATMYKsI y91eOHOTO KabMHeTa MaTeMaTHKa.
O6opynoBanue yueOHOTo KaOUHETa:

— MO0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;

— MHOro()yHKIHOHAJIBHBIM KOMIUIEKC MpPErnoaaBaTes;

— YYEHHUYECKas JOCKa;

— HarjsgHble TOCOOUs MO MaTeMaTuKe (KOMILIEKThl YYEOHBIX TaOIHI] U
IUTAKaTOB, MOJIETTU TEOMETPUUECKUX PUTYP CTEPEOMETPUH);

—  CIIPaBOYHbBIE MOCOOUS, TUAAKTUYECKUE MATEPUAIIBI.

TexHu4ecKue cpeacTra 00ydeHus:

MYJIBTUMEIUHHOE 000PyI0BaHNUE;

WHTEPAaKTUBHOE TIOCOOHE 0 TUCITUTUIMHE MaTeMaTHKa,

KOMIIBIOTEP ¢ BO3MOXKHOCTBIO CBOOOHOTO J0CTyma B IHTEpHET BO BpeMs
y4eOHOTO 3aHSTHSI.

3.2. IlepeyeHb HOPMATHBHBLIX MNPABOBBLIX /JOKYMEHTOB, OCHOBHOM H

JAOINOJIHUTEJIbHONW Y4YeOHOM JIMTepaTypbl, HEO0XOAMMOM /JIA OCBOCHUSA
JTUCIHHUTIINHBI
HopMaTuBHBIE IPAaBOBbIE TOKYMEHTHI

1.

[IpumepHas mporpaMmma o0111€00pa30BaTENbHON JUCIUTIIMHBI
«Marematukay ajist CI1O Ha 6a3e OCHOBHOTO 00IIIEro 00pa3oBaHusl.
Perncrpannonnsiii Homep peuensuu 377 ot 23 urong 2015 r. PI'AY
«DOUPO»

[Tpuka3 Ne 413 MunoOpHayku Poccun ot 17.05.2012 r «O0 yTBepxkaeHuu
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHAApTa CPETHETO
o01iero oOpa3oBaHuUsD».

[Tpuka3z Ne 1585 Muno6puayku Poccuu ot 09.12.2016 r. «O6
yrBepxaennn ®I'OC CIIO no cnenuansaoctu 11.02.16. «MonTaxX,
TEXHUUYECKOE 00CITy’)KUBAaHUE U PEMOHT 3JIEKTPOHHBIX PUOOPOB U
YCTPOMCTBY
[Tpuka3 Ne 464 Munobpuayku Poccuu ot 14.06.2013 1. «O6 yTBepkaeHUH
NopsiJIKa OPraHU3alMU U OCYIIECTBICHUSI 00pa30BaTEIbHOMN 1€ATENTbHOCTH
1o oOpazoBaTeabHbIM TporpamMmmam CI1O».

OcHoBHas JuTEparypa

1.

Hlapbirun, Urops ®exoposBuy.
Martematuka : anrebpa U Hayajla MATEMaTUYECKOrO aHalu3a, FTEOMETPHSI.
['eometpusi. bazoBsiii yposenb. 10-11 knacest [Teker] : yueOHUK :
pexoMeHoBaHO MuHHCTEpCTBOM 00pazoBanus u Hayku Poccuiickoit
deneparnuu. - 2-¢ u3., crep. - Mocksa : Jlpoda, 2015 (Tseps : TBepckoit
nosirpad. KOMOMHAT JeT. JuT., 2015). - 238 c. : un. - [Ipenm. ykas.: c. 233-
234. - ISBN 278-5-358-15250-2 : 393-00.1SBN: 978-5-09-034067-0
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2.

Ilapeirun, Urops ®@exoposuy.

Marematuka : anredpa 1 HayaJla MATeMaTUYECKOro aHalin3a, FEOMETPUSI.
['eomeTpusi. bazoseiit ypoBens. 10-11 knaccel [Teker] : yueOHUK :
pekoMeHJ0BaHO MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit
deneparuu. - 3-e U3., crep. - Mocksa : Jlpoda, 2016 (Teps : TBepckoit
nonurpad. komOuHar aet. aut., 2016). - 237, [1] c. : win. - [Ipeam. ykas.: c.
233-234. - ISBN 278-5-358-17034-6 : 281-00.

JlomoTHUTE IbHAS JIMTEepaTypa

1.

MeToanyeckue YKa3aHus M0 U3Yy4eHNI0 TeMbl “OCHOBBI TPUTOHOMETPHUHU” 110
aucuuminne «MatemaTuka» 1Js cTyaeHTOB 1 Kypca Bcex

crenuaJbHocTel [ DnekTpoHHbIN pecypc] / ECTeCTBeHHO-TeXHUYECKHUIN KOJIISK;
Cocrt. M. U. KonoBasoga. - DIeKTpOH. TeKCTOBBIC, rpad. aaH. (1,42 MO). -
Boponex : ®T'5OY BO "Boponexcknii rocyJapcTBEHHbIN TEXHUYECKUN
yauBepcuret”, 2016. - 1 ¢aiin. - 00-00.

IIaxomoBa, Enena I'puropseBna.

Jluneiinas anreOpa u ananutudeckas reometpusi. COOpHUK 3aaHuil : YueOHoe
rmocodwne s CIIO / ITaxomoBa E. I'., Poxxkosa C. B. - Mocksa : U3mateinscTBO
FOpaiiT, 2019. - 110. - (Ilpodeccuonanpuoe odpazoBanue). - ISBN 978-5-534-
08432-0 : 289.00.

URL: https://www.biblio-online.ru/bcode/434337

boromoaos, Hukogaii BacuibeBuu.

AnreOpa u Hayana aHanu3a : Yueonoe nocobue s CIIO / boromonos H. B. -
Mockga : U3natenbcto FOpaiit, 2019. - 240. - (IlpodeccronanpHoe
obpazoBanue). - ISBN 978-5-534-09525-8 : 599.00.

URL: https://www.biblio-online.ru/bcode/428057

boromoaos, Hukogaii BacuibeBuu.

['eomerpust : YuebHoe nocobue Jns CITIO / boromonos H. B. - Mockaa :
UznarensctBo FOpaiit, 2020. - 108. - (IIpodeccrnonansHoe obpazoBanue). - ISBN
978-5-534-09528-9 : 279.00.

URL: https://www.biblio-online.ru/bcode/449038

boromoJgioB, Hukoaai BacuiabeBu4.

Marematuka. 3amaun ¢ pereHusiMu B 2 4. Yacts 1 : YueGnoe nocodbue s CI1O
/ boromoiioB H. B. - 2-¢ u3n. ; ucnp. u non. - Mocksa : U3parensctBo FOpaiiT,
20109. - 439. - (IIpodeccuonansHoe obpazoanue). - ISBN 978-5-534-09108-3 :
1019.00.

URL: https://www.biblio-online.ru/bcode/434515

boromoJgioB, Hukoaai BacuiabeBu4.

Martematuka. 3agaun ¢ pemeHusMy B 2 4. Yacte 2 : Yuebnoe nocobue Jns CI1O
/ boromoinioB H. B. - 2-¢ u3n. ; ucnp. u mon. - Mocksa : U3parensctBo FOpaiiT,
2019. - 320. - (ITlpodeccuonansuoe odbpazosanue). - ISBN 978-5-534-09135-9 :
769.00.

URL: https://www.biblio-online.ru/bcode/434516

. baBpun, UBan UBaHoBHY.

Maremaruka : Yueonuk u npaktukym s CIIO / baspun U. U. - 2-e uzg. ; nep. u
nom. - Mocksa : znarensctBo IOpaiit, 2019. - 616. - (IIpodeccuonansHoe
oOpasoBanue). - ISBN 978-5-534-04101-9 : 1119.00.

URL: https://www.biblio-online.ru/bcode/426511
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https://www.biblio-online.ru/bcode/434337
https://www.biblio-online.ru/bcode/428057
https://www.biblio-online.ru/bcode/449038
https://www.biblio-online.ru/bcode/434515
https://www.biblio-online.ru/bcode/434516
https://www.biblio-online.ru/bcode/426511

8. Marematuka : YueOnuk [[ns CI1O / mox o6mr. pen. Tarapaukosa O.B. - Mocksa
: I3patenscTBO FOpaiit, 2019. - 450. - (Ilpodeccuonanbroe 00pa3oBaHue). -
ISBN 978-5-9916-6372-4 : 1039.00.

URL: https://www.biblio-online.ru/bcode/433901

9. Hopodeena, Aiia BaaguMmupoBHa.

Maremaruka. COopHHK 3a1a4 : YueOHo-ipakTHdeckoe mocodue s CIIO /
Hopodeera A. B. - 2-e u3a. - Mocksa : M3gatensctBo FOpaiit, 2019. - 176. -
(ITpodeccuonanpHoe 06pazoBanue). - ISBN 978-5-534-08796-3 : 379.00.
URL: https://www.biblio-online.ru/bcode/426506

10. boromosioB, Hukousaii BacuibeBuy.

['eometpust : YuebHoe nocobue Jns CIIO / boromonos H. B. - Mockaa :
N3narensctBo FOpaiit, 2019. - 108. - (IIpodeccuonansuoe obpazopanue). - ISBN
978-5-534-09528-9 : 279.00.

URL: https://www.biblio-online.ru/bcode/428060

3.3. Ilepeyenb mporpaMMHOro oodecmne4veHusi, MPodeccCHOHAIBbHBIX 0a3
JTAHHBIX, HHPOPMAIMOHHBIX CIPaBOYHBIX CHUCTEM pecypcoB
nH(GOPMAIMOHHO-TEJIEKOMMYHHKAIHOHHOMH ceTH «HTepHET», He0OXOAUMBIX
715l OCBOEHHS YUeOHO# THCIHNIHHBI
Jluniensuonnoe nporpammuoe odecneuenne: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
HNuTepHeT pecypcsl.
www.fcior.edu.ru (nHpOpMaIIMOHHEIE, TPEHUPOBOYHBIE M KOHTPOJIbHBIC
MaTepHuabl)
www.school-collection.edu.ru (exuabie KoJuTeKIUU ME(PPOBBIX 00pa30BaATEIBHBIX
pECypcoB)
http://metodist.Ibz.ru/iumk/mathematics/ec.php (snekTHBHBIE KYPCHI 11O
MaTeMaTHKE)
http://www.iprbookshop.ru/ DnexTpoHHO-OMOIHOTEYHAST CUCTEMA.

http://mathtest.ru (MaTemaTnka B MOMOIIL CTYICHTY M IIKOJLHUKY — TeCThI ONline)

3.4. OcoO0eHHOCTH peaJu3auMu JUCHUIUVIMHBL IS O00y4aloUuXcs U3
YMCJIa UHBAJIUI0B U JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu 1auy ¢ O0CPAHUYEHHLIMU BOZMONCHOCHIAMU — 300POBbA,
npeoycmampusaemcs UHOUBUOYAIbHbIL 2papur 0OyueHusl.

Hneanuovt u auya ¢ 02PAHUHEHHBIMU  BOZMONCHOCIIAMU — 300POBbS
obecneuenbl NeYAMHbIMU U IIEKMPOHHBIMU 00PA308AMENLHBIMU DeCypCamu 8
Gdopmax, adanmupo8arHHvIX K 0SPAHULEHUAM UX 300POBbAL.

s ocywecmenenus npoyedyp meKywe20 KOHMPOJsL YCHneeaemMocmu u
NPOMEINICYMOYHOU ammecmayuul 00yYaowuxcs, co30armcs GoHObl OYEeHOYHLIX
cpedcms,  a0anmuposaHHvle OJisl  UHBANUOO8 U JUY C  O0CPAHUYEHHBLIMU
BO3MOINCHOCMAMU  300P06bsL U NO3BOJAIOUWUE OYEHUMb OOCMUNCEHUE UMU
3aNIAHUPOBAHHBIX 8 OCHOBHOU 00PA308AMENbHOU NpoOcSpaAMMe  pe3yibmamos
00yUeHUss U YPOBEeHb CHOPMUPOBAHHOCIU BCEX KOMNEeMeHYUll, 3as61eHHbIX 8
0OpazosamenvHoll npocpamme
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB
OCBOEHUA JUCHUIIJIMHbI

JlocTuKeHHe JIMYHOCTHBIX PEe3yJIbTaTOB OLIEHWBAETCS HAa KaYyeCTBEHHOM YPOBHE
(6e3 ormetrku). CPOpMUPOBAHHOCTh METANPEAMETHBIX W TMPEAMETHBIX YMEHUH

OLICHUBAETCs B Oajiax IpenojaBaTelieM
BUJIOB Y4E€OHOM JESATENbHOCTH OOY4YaloIIUXCs, TECTUPOBAHUS,

B IPOLECCCC BLIIMOJHCHUSA OCHOBHBIX

BBIINTOJIHCHU S

00y4aroImuMUCs CaMOCTOSITENILHON paboThl, IO PE3yJIbTaTaM TEKYILEro KOHTPOJIS U
IPOMEXKYTOUYHON aTTECTALIH.

Pe3ysabTarsl 00yyeHus

D®opMbI U METOBI
KOHTPOJISA M OLl€eHKH
pe3yJbTaToB 00y4eHus

IIpenmeTHble pe3yJbTaThl 00y4eHHs

c(hOpMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMAaTUKE
KaK 4aCTH MUPOBOM KYJIbTYpPbl U MECTE MATEMAaTUKHU B
COBPEMEHHOM LIMBUIIM3ALIMH, CIIOCO0aX OMUCAHUS
SBJICHUM peajJbHOTI0 MUpa Ha MATEMaTHYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTD MPEACTABICHUI O
MaTEMaTUYECKHUX MOHATUAX KaK BaXKHEHIIINX
MaTeMaTUYECKUX MOJEISIX, TO3BOJISIOIINX ONKUCHIBATH
Y U3y4aTh pa3Hble NIPOLIECCHI U SBJICHUS; IOHUMaHUE
BO3MOKHOCTH aKCHOMAaTUYECKOI'O MOCTPOEHUS
MaTE€MaTU4YECKNX TEOPH;

BJIQJICHUE METO/IaMH JI0KA3aTENbCTB U AJITOPUTMOB
peuieHus, yMEHUE UX MPUMEHSTh, IPOBOJAUTH
JI0OKa3aTelIbHbIE PACCYKIEHUS B XO/I€ pELICHUs 3a/1a4;
BJIQJICHUE CTAaHAAPTHBIMU IIPUEMaMU PEIICHUS
palMoOHATIBHBIX U UPPAMOHATBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOTPAMM, B TOM YHUCIIE JJIsl TTIOMCKA
IIyTH PELIECHUs U WJUTFOCTPALMY PEIIECHUs YPaBHEHUN
Y HEPaBEHCTB;

c(OpMHPOBAHHOCTH NMPEACTABIECHUI 00 OCHOBHBIX
MOHATUAX MAaTEMATUYECKOTO aHAIN3a U UX CBOMCTBAX,
BJIaJICHUE YMEHHEM XapaKTepU30BaTh OBEICHHE

(G YHKIIMIA, UCTIOIH30BAHNE TTOTYYEHHBIX 3HAHUH 115
ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;
BJIaJICHHE OCHOBHBIMU MOHATUSMH O TNIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUTYpaX, UX
OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reoMeTpruueckue (GUrypsl Ha 4epTexKax,
MOJIEJIIX U B PEAIbHOM MUpPE; IPUMEHEHUE
M3Y4YEHHBIX CBOWCTB Tr€OMETPUUECKUX (PUTYp U
dbopMyI s peleHus: TeOMETPUUYESCKUX 3a/1a4 U 3a/1a4
C IPAKTUYECKUM COAECPKAHNEM;

c(OpMHPOBAHHOCTh NPEACTABICHUH O Tpolieccax 1
SBJICHUSIX, UMEIOIINX BEPOSTHOCTHBIN Xapakrep,
CTaTUCTUYECKHUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MUDE,

HaGOnronenne u  olleHKa
pe3ynbraToB  paboOTBl  Ha
NPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yJbTaToB
CaMOCTOSITENIbHOIN pabOThI

OLICHKAa  YpPOBHS  3HaHHA
CTYIAEHTOB Ha KOHTPOJBHO-
YUCTHOM 3aHATHU

KOHTPOJIbHAsA
pazneny

pabora 1O
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OCHOBHBIX MTOHATHSIX 3JIEMEHTAPHON TEOPHUH
BEPOSATHOCTEN; YMEHNUI HAXOUTh U OLICHUBATH
BEPOSTHOCTH HACTYIUICHUS COOBITUN B MPOCTEHIIINX
MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE
XapaKTEPUCTUKU CIy4YalHBIX BEJIUYHH;

BJIaJICHHE HaBBIKAMH MCIOJb30BaHMS TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM IMPU PEUICHUM 3a]1a4.

JIMYHOCTHBIE Pe3yJibTAThI 00yUYeHUs

c(OpPMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe
KaK YHUBEPCAJIBbHOM SI3bIKE HAYKHU, CPEJCTBE
MOJIEJIMPOBAHUS SIBJICHUN U IPOIIECCOB, UACIX U
METOJIaX MaTeMaTUKU;

MOHMMAaHHUE 3HAYUMOCTU MaTEeMaTUKH JIJIsl HAYYHO-
TEXHUYECKOTO Mporpecca, chOpMUPOBAHHOCTh
OTHOLIEHUS K MaTEMaTHKE KaK K 4acTH
00I1eueI0BeYeCKOl KyIbTyphl Yepe3 3HAKOMCTBO C
HCTOPHUEN pa3BUTHUS MaTEMATHUKH, 3BOJIIOLUEN
MaTeMaTHUYECKUX HJICH;

Pa3BUTHE JOTMYECKOIO MBILIICHMUS,
MPOCTPAHCTBEHHOT'O BOOOPAKEHUS,
AITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBILLUIEHUS Ha YPOBHE, HE0OX0IMMOM JUIsl OynyIen
npoecCHOHaNBHOM NeTEeNbHOCTH, IS
IPOI0IDKEHHUS 00pa30BaHUs U caMO0Opa30BaHUS;

OBJIaJICHUE MaTEMaTUYECKUMU 3HAHUSIMU U
YMEHMSIMU, HEOOXOIMMBIMU B ITOBCEAHEBHON KU3HU,
JUTSL OCBOCHHSI CMEXKHBIX €CTeCTBEHHO-HAYYHBIX
JTVICIUATUTAH ¥ TUCIHUIUTHH TPO(ECCHOHATBHOTO
[UKJIA, IS TOJTy4eHUs 00pa3oBaHus B 001acTAX, HE
TpeOYIOMUX yriayOJeHHON MaTeMaTHIECKOM
MOJATOTOBKH;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM
YHclie caMO00pa30BaHuI0, HA MPOTSHKEHNUHN BCel
JKU3HU; CO3HATEIIBHOE OTHOLIEHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCIIEITHOM
npodecCHOHATBLHON 1 00IIECTBEHHOM 1€ATEIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITEIbHOU
TBOPYECKON M OTBETCTBEHHOM JIEATEIIbHOCTH;

TOTOBHOCTb K KOJIJISKTUBHOM padoTe,
COTPYJIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOI, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-
UCCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX
JeSITEIIbHOCTH;

OTHOILIEHHE K TPO(PECCHOHATBHOMN JIeSTETbHOCTH KaK
BO3MO>XHOCTH Y4acCTHs B PEILICHUU JINYHBIX,
0OLIECTBEHHBIX, FOCY/IaPCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MTPOOIIEM.

MeTtanpeameTHble pe3yJibTaThbl 00y4eHHs
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YMEHHUE CAMOCTOSTEILHO OMPEIEIISATH IIeITH
JIeATEILHOCTH U COCTABIISATh IIAHBI ACATCIBHOCTH;
CaMOCTOSITEIIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JICATEIbHOCTD; UCIIOJIb30BaTh BCE
BO3MOYKHBIE PECYPCHI JUTSI TOCTHXKEHUS
MIOCTABJICHHBIX LIEJIeH U peau3aliy IaHOB
NeSITeIIbHOCTH; BEIOUPATH YCIICITHBIC CTPATETHH B
Pa3IUYHBIX CUTYaIIX;

YMEHHE MPOYKTUBHO 00MIAThCS U
B3aMMO/ICHICTBOBATH B ITPOIIECCE COBMECTHOM
NESITeIIbHOCTH, YYUTHIBATh MO3UIIMU APYTHX
YYaCTHHUKOB JIEATEIBHOCTH, 3()(HEKTUBHO pa3periaTh
KOH(JIUKTHI,

BJIaJICHHE HAaBBIKAMU I03HABATENILHON, y4eOHO-
UCCIIEIOBATEIILCKOW U MIPOCKTHOM JeSITEIIbHOCTH,
HABBIKAMU pa3peIIeHus MpooieM; CriocoOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB
pelIeHus MPaKTHYECKUX 3aad, IPUMEHEHHUIO
pa3IMYHBIX METOOB NIO3HAHUS;

TOTOBHOCTbB U CIIOCOOHOCTH K CAMOCTOSITEIBHOM
MH(POPMALMOHHO-TT03HABATEIHHOM 1S TEILHOCTH,
BKJTI0Yasi yMEHUE OPUCHTHUPOBATHCS B PA3ITUUHBIX
UCTOYHHMKAX WHPOPMAIMH, KPUTHYESCKU OLICHUBATh U
UHTEPIPETHPOBATH HHPOPMAITHUIO, ITOJTY4ACMYIO U3
Pa3IMYHBIX UCTOYHHKOB;

BJIaJICHHE S3BIKOBBIMH CPEIICTBAMU: YMEHUE SICHO,
JIOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUS,
UCIIOJIB30BaTh aJICKBAaTHBIE SI3BIKOBBIC CpecTBa; M5
BJIaJICHHE HAaBBIKAMU TIO3HABATEILHON peIeKchu Kak
OCO3HAHMSI COBEPIIAEMBIX JICHCTBHI U
MBICITUTENBHBIX TPOIIECCOB, MX PE3YJIbTATOB U
OCHOBAaHMH, TPAHUI] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX TIO3HABATENFHBIX 33/1a4 U CPEICTB IS KX
JOCTHKCHUS;

EJIEyCTPEMIICHHOCTh B TIOUCKAX W TPUHITHA
peleHuii, cCooOpa3uTeabHOCTh U MHTYHULIUA,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX TPEICTABICHUH;
CHOCOOHOCTh BOCHIPUHUMATDh KPacoTy M FapMOHUIO
MUpa.

3HaTh

3HaUYEHHE MaTeMaTHUECKOHN HAYKH OJId pCIICHUA 3aaa4,
BO3HMKAIOIIUX B TEOPUU U MTPAKTUKE; IIUPOTY U B TO
KC€ BPEMA OTPAHUYCHHOCTD ITPUMCHCHU A
MaTeMaTUYECKUX METOAO0B K aHAIM3Y U UCCIEIOBAHUIO
MIPOIIECCOB U SBJICHHH B MpUpO/Ie U o01ecTse; 31
3HA4YE€HHE MPAKTUKU U BOIIPOCOB, BOZHUKAIOIIUX B
camoii MaTeMaTHKe a5l GOPMUPOBAHUS U PA3BUTHS
MaTeMaTU4YeCKOW HayKW; HCTOPUIO Pa3BUTHUS OHATHUS
YKCIIa, CO3[JaHUs MAaTEMAaTHYECKOTO aHAJIN3a,
BO3HUKHOBEHUS U Pa3BUTHSI T€OMETPHH; 32
YHUBEpCAIbHBIM XapakTep 3aKOHOB JIOTUKHU
MaTEMaTUYECKUX PACCyKJICHUN, UX MPUMEHUMOCTh BO

HaGnronenne u  oleHKa
pe3ynbratoB  paboThl  Ha
MPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yIbTaTOB
CaMOCTOSITENIbHOM pa0OThI

OLCHKAa  YpPOBHS  3HaHHI
CTYJIGHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHU

KOHTpOJIbHast ~ paboTa 1O
paszaeny

HaGmronenue u oleHKa
pe3ynpTaToB  pabOThl  Ha
IIPAKTUYECKUX 3aHATUAX
IIpoBepxka pe3yabTaToOB
CaMOCTOSTENILHOM pabOoThI
OLICHKAa  YpPOBHS  3HAHWMU

CTYACHTOB Ha KOHTPOJIbHO-
YUYCTHOM 3aHATHU

KOHTpOJIbHast ~ paboTra 1O
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BCEX 00JIaCTAX YEJIOBCUSCKOM IeATEIbHOCTH; 33

— BEPOSATHOCTHBINM XapakTep pa3IMUHbIX IIPOLECCOB
OKpY>Karolero mupa; 34

— OCHOBHBIC IOHATHS, TEOPEMBI, (HOPMYJIbI; 00 OCHOBHBIX

INOHATHUAX MAaTEMATUYCCKOI'O aHaJIn3a U UX CBOﬁCTBaX;
35

Ymerb

—  BBIIOJHATH apu(MeTHIecKue NeHCTBUS Ha/l YHCIIaMHU,
coueTasi yCTHbIE U TUCbMEHHbIE IIPUEMBI; HAXOIUTh
npUOMKEHHBIE 3HAUEHUS BEJIMYUH U MOTPEIIHOCTH
BBIUMCIICHHH (A0CONIOTHASI U OTHOCUTEIIbHAS );
CpaBHHMBATh YHCIIOBbIE BhIpaskeHus; ¥ 1

—  BBINOJHATH PeoOpa30BaHus BIPAKEHHUN, TIPUMEHSS
U3BECTHBIE (POPMYJIBI, CBA3aHHBIE CO CBOWCTBAMH
CTEMeHe, JorapuMoB U TPUTOHOMETPHUUECKHUX
bynkuunii; V2

— CTpOUTH rpauKu N3y4EeHHBIX (YHKIIHH,
WITIOCTPUPOBATH MO TpauKy CBOMCTBA 3JIEMEHTAPHBIX
byHkmis; Y3

— pelaTh palMoHaJIbHbIE, UPPALlMOHAIbHbIE,
NoKa3aTeIbHbIe, Jorapu(pMuIecKue,
TPUTOHOMETPHUUECKHUE YPABHEHUS, a TAKKe
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; Y4

— TIPUMEHSATH MIPOU3BOIHYIO JIJISl IPOBEACHHUS
NpUOMKEHHBIX BBIUMCICHUM, peliaTh 3aa4u
IIPUKIIATHOTO XapaKTepa Ha HaX0KJCHHE HauOOJIbILIEro
Y HAMMEHBIIIETO 3HaYeHUs; Y5

— TPHUMEHSATH OCHOBHEBIC IOHATHS, TEOPEMBI, (DOPMYIIBI;
Y6

— XapakTepu3oBaTh MoBeAeHHe PYHKIUMN, HCTIOTH30BATh
MOJIyYeHHBIE 3HAHUS U1l ONMCAHUS U aHaIu3a
peabHBIX 3aBUCUMOCTEN; Y7.

—  COCTaBJISITh BEPOSATHOCTHBIE MOAEIH TI0 YCIOBUIO
3a/1a4¥ Y BBIYMCIICHHS BEPOATHOCTU HACTYIUICHUS
COOBITHIA, B TOM YHCJIE C IPUMEHEHUEM (POpPMYIT
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU
BEpOATHOCTEH; Y8

— pemarh MIaHUMETPUUYECKHE U MPOCTEHIINe
CTEpPEOMETPUYECKHE 3a/1aUl HAa HAXOKICHHE
F€OMETPUUYECKUX BEIMYUH: JJIUH, YTJIOB, IJIOLIAIEH,
00BEeMOB reoMeTpuyeckux Gpuryp; Y9

pazzaeny

HaGnronenne u  oleHKa
pe3ynbratoB  paboThl  Ha
MPAKTUYCCKHUX 3aHITHIX

[TpoBepka pe3yIbTaTOB
CaMOCTOSITENIbHOM pa0OThI

OLCHKAa  YpPOBHS  3HaHHI
CTYJIGHTOB Ha KOHTPOJIbHO-
YUCTHOM 3aHATHU

KOHTpOJIbHAas ~ pabota 1O
pazneny

27



PaspaboTunkn:

CIIK BI'TY npenonasarens BKK %ﬁ% ~— H.B.Tpuiuuna
CIIK BI'TY npenonaBarens BKK %‘M M. .KonoBanosa

PykoBoauTesnn 06pazoBaTesbHOIl porpaMmsel

JKemepT

JI1.O.Conowmenko

BITY ]

28



