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1. MACIIOPT NPOIT'PAMMBbI YUYEBHOM JIUCIIATLIIUHBI
OVYJ.13 MATEMATHUKA

1.1. O6aacTh NpUMEHEHUs IPOTPAMMBbI

Pabouast mnporpamma y4eOHOW NUCHMIUIMHBI MareMaTuka SIBJISIETCS YacThiO
IpOrpamMMbl MOJIFOTOBKHU CIEMAIMCTOB cpeHero 3BeHa B cooTrBeTcTBUU ¢ PI'OC no
criermanbHocT CIT1O 43.02.10 Typusm.

Pabouast mporpamma y4eOHON IUCHUIUIMHBI MOXKET OBITh HCIOJIb30BaHA B
JOTIOJIHUTEIHHOM NMPO(ECCHOHATBHOM 00pa30BaHMU B paMKaxX peanu3alii Mporpamm
NepenoAroToBKM KaapoB B yupexaeHusax CII10.

1.2. MecTro IMCHUIUVIMHBI B CTPYKType MPOrpaMmMbl MOJATOTOBKH
CIeNuaATUCTOB cpeaHero 3BeHa: ydeOHas auciuiimHa OVY][.13 Maremaruka
OTHOCHUTCS K JUCHUIUIMHAM TI0 BBIOOPY U3 00s3aTeNbHBIX IPEAMETHBIX oljacTen
00111600pa30BaTEeIHLHOTO IIUKJIA.

1.3. Heau u 3aga4u JUCHUIJIMHBI — TPeOOBaHUs K pe3yJbTaTaM OCBOEHHS
AUCHUTINHBI:

Ilesn ocBOeHMST THCIUTLTAHBI:

— obecnieueHne  CHOPMHUPOBAHHOCTH  TPEJICTABICHUA O  COIMAIBbHBIX,
KYJIETYPHBIX U UCTOPUYECKHX (PaKTOpPaX CTAHOBJICHHUSI MATEMATUKH;

— obecrnieueHne C(HOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIIUICHHUS;

— obecrieyeHre C(HOPMHUPOBAHHOCTH YMEHHUI MPUMEHATH IOJYYCHHbBIC 3HAHHSI
HPY PEIICHUHN Pa3IMYHBIX 3a/1a4;

— obecnieueHre CPOPMHUPOBAHHOCTH IMPEICTABICHUH O MAaTeMaTHKE KaK YacTH
o0IIeYeIOBEUECKON  KYJIBTYPhl, YHHUBEPCAIBHOM sI3BIKC HAYKH, ITO3BOJISIOIICM
OIHMCHIBATh M U3Y4YaTh peabHbBIC TIPOIICCCHI U SIBIICHU.

3agaun 0CBOECHHST THCIIATIHHBI:

— pacIIMpeHHe W CHCTEMAaTH3allus CBEACHHHA O (DYHKIHUAX, W3YUCHHE HOBBIX
KJIaCCOB JICMEHTAPHBIX (DYHKIINH;

— pacuiMpeHHe ¢ COBEPIICHCTBOBAHHUE  MAaTEMAaTHUYECKOro  ammaparta,
c(hOpPMHUPOBAHHOTO B X0JI€ MOTYUYEHUS OOIIETr0 MOJTHOTO 00pa30BaHUS;

— pacuIMpeHHe W yriyOJIeHHE TPEJCTABICHUNA O MATEeMAaTHUKE KaK JJICMCHTE
YeJIOBEUCCKOW KYJIbTYPBI, O IPUMEHEHHUHU €€ B TIPAKTHKE.

B pe3ysbTraTe OCBOCHUS AUCIUILINHBI 00YUYaIOIIUNACS T0JIKEH YMeTh:

— BBINOJIHATh TOXKIACCTBEHHBIC MPEOOPA30BaHMs BBIPAKEHUH, COICpPKAIIUX
CTETICHHBIE, IT0Ka3aTeIbHbIC, JIOTAPUPMUICCKUE ¥ TPUTOHOMETPHYCCKHUE BEIPAIKEHUS;



CTpOUTh TpauKA CTEMEHHOM, TOKa3aTeIbHOW, JorapuMHUUECKOd U

TPUTOHOMETPHUECKUX (YHKIIHI;

peuiaTtb HpOCTefIIHI/Ie YPaBHCHHA W HCPABCHCTBA, COACPIKAINIMUC CTCIICHHEBIC,

MOKa3aTelibHbIE, JIorapupMuUuecKkue 1 TPUroHOMETpruIecKre (QyHKIIHNHY;

n3o0paxaTb TeoMeTpuyeckue (QUrypsl Ha 4YepTeke U IPOU3BOIUTH

MPOCTENIINE TOCTPOCHUS HA MJIOCKOCTH;

BBIIIOJIHATE OIICpaliMyi HaJd BCKTOpaMH W I10Jb30BAaTLCS CBOMCTBAMH JTHX

oIepanunm.

B pe3ynbTaTe ocBOEHUS TUCHUILUTMHBI O0YyYarOIIUNCS 10JKeH 3HATh:

CBOMCTBA apu(METUYECKOTO KOPHS HATYPaIbHOM CTENCHH;
CBOWCTBA CTEINEHH C PAllMOHAJIBHBIM ITOKa3aTeNIEM;

CBOICTBa JOrapu(PMOB U OCHOBHOE JIOTAPU(PMHUIECKOE TOKAECTBO;
OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYIIBI;

TaOIUILy TPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKILIUH;

AKCHUOMBI CTCPCOMCETPUM, OCHOBHBIC IOHATHA WM YMCTb IPUMCHATHL HUX IIPU

PEUICHUHN 3a1a49 MaTCMAaTUKU B HpO(i)CCCI/IOHaHBHOﬁ ACATCIIBHOCTHU U IIPU OCBOCHHH.

1.4.

PeKOMeHIlyeMOE KOJIUY€CTBO YacoB Ha OCBOCHHME NPOrpaMmbl

AUCHUIIJINHBI

MakcumanbHasi yueOHasi Harpy3ka oOydaromierocs 351 yac, B TOM 4uclie:
— o0s3aTenbHas ayIuTOpHas yueOHas Harpy3ka oOyyatomerocs 232 yaca;
— caMocTosATeNIbHas paboTta oOyuaromierocs 119 yacon



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIUHBI
MATEMATHKA

2.1. O0bem yueOHOM QTMCHHUILUIMHBI M BUAbI Y4eOHOH padoThI

Bup yue0OHoi1 paboThI KoaunuecTtBO
4acoB

MakcuMaJbHasl YueOHasi Harpy3ka (Bcero) 351
O0s13aTeIbHAA AYIUTOPHAS YUYeOHas HArpy3Ka (Bcero) 232
B TOM YHCJIE:

JIEKIIMOHHBIE 3aHSITUS 78

MPaKTUUYECKUE 3aHATHUS 154

KypcoBas pabota (IpoeKT) HE MPETyCMOTPEHO
CamMocTosiTe/IbHAasl pa6oTa o0yuaruerocsi (Bcero) 119

@dopMa UTOTOBOM ATTECTALMM - DK3aMEH




2.2. TemaTu4yeckuid IJIAH U CO/IepP:KaHUEe Y4eOHOI JucuuIInHbI MaTeMaTuka

HaumeHoBanu Conep:xkanue y4yeOHOro MarTepuaJa, JadopaToOpHble M NpakTH4Yeckue PpadoTbl, | O0beM YpoBeHnb
€ pa3esioB M TeM | CAMOCTOsITeJIbHAasi padoTa 00y4aommxcs, KypcoBasi padoT (MpoeKT) 4acoB O0CBOCHUA
1 2 3 4
1 cemecTp 34/68/59
Pa3znen 1. Anreopa 117
Tema 1.1 18
Bsenenue.
Pa3sutne
NMOHATHS 0 YHCJIe
Tema 1.1.1 Coaepxxanue y4deOHOro Martepmasna: MaremMaTuka B HayKe, TEXHHUKE, 3KOHOMHKE, 1 1
Beenenue MH(OPMALIMOHHBIX TEXHOJIOTUSAX U MPAKTHUYECKOH JeATeIbHOCTH.
IIp / 3 Ne' 1 BXxoaHO! KOHTpPOJIb Ha ONpPEACICHUE YPOBHSI OCTATOYHBIX 3HAHWM 3a Kypc 1
cpemHel 0011e00pa3oBaTEIbHON MIKOJIBI
CamocTrosiTesibHAsi pa0oTa 00y4arOIIMXCS. 1 2,3
TemaTnka BHeayIUTOPHOI CAaMOCTOSITeIbHOI PadoOThI:
[ToaroroBka pedepatos o Teme «Poib 1 MECTO MaTeMaTUKU B COBPEMEHHOM MUPE IPU OCBOCHUH
1po¢heCCHOHATBHBIX TUCIMIUINH U B cepe MpohecCHOHATEHOM IeTENbHOCTI
Tema 1.1.2 Conep:xkanue yyeOHOro marepuaJa: Llensie u paniioHaabHbIE YHCIIA. 1 1
Hembre n IIp /3 Ne 2 PaGoTa ¢ HeabIMU M PalMOHAILHBIMU YHCIIAMU 1 2
pallnOHAIbHBIC CamocTosTe/IbHAst Pa6oTa 00y4arOIMIMXCs: 3yUeHUE JIEKIMOHHOI0 MaTepuaa 1 2,3
ucina. TemaTHKa BHeAYIMTOPHOI caMOCTOSITeJIbHON padoThl: 3anosiHeHue Taduibl «Hucay
Tema 1.1.3 Coaep:xxanue yueOHOro Mmarepuasa: JleicTBUTEIbHBIE YUCTA. 1 1
JencTBUTEIBHEIC IIp / 3 Ne 3 PaGoTa ¢ 1eliCTBUTEIHHBIMU YHCIAMH 2
aucna. CamocTosiTe/IbHASI Pa60Ta 00YYAIOIIMXCSI: U3YUYCHHUE JICKI[HOHHOTO 2,3
TemaTuka BHeayIUTOPHON CaMOCTOATENbHON PpadoThi: PeiieHue mpuMepoB MO Teme
«JleiCTBUTEIBLHBIC YUCITIA»
Tema 1.1.4. Conep:xanue yueoHoro marepuasa: [IpuOikeHHbIC BEIYUCICHUS 1 1
[pubmmxennsie | Mp /3 Ne 4 [puOnkeHHbIE BEIYUCIEHUS 1 2
BBIHCIICHHA CamocTosiTesibHAsi pad0oTa 00yYAKOIIMXCS: U3YUYCHHUE JIEKIIMOHHOTO MaTepraia 1 2,3

TemaTHka BHeayJANTOPHOIH caMOCTOSITeIbHOIi padoThl Permenne nmpumMepoB mo odpasiy




10 TEMC ((HpI/I6JII/I)K€HHI:Ie BBIYMCIICHUS

Tema 1.1.5 Coaeprxanue yueOHOro marepuana: Teopusi KOMITIEKCHBIX YHCEIL. 1
Teopust IIp /3 Ne § JlelicTBusl HaJl KOMIUIEKCHBIMHU YHCJIaMHU 2
KOMIIJIEKCHBIX CamocrosiTesibHasi padoTa 00yYAOUIMXCS: N3YUEHUE JEKIHOHHOTO MaTepraia 1 2,3
YUCEIL TemaTnka  BHeayIMTOPHOH  CAMOCTOSAATEJBHOH  paldoThI: IlogroroBka
YCTHOMY/IIMCBMEHHOMY OIpocy 1o TeMme « Teopust KOMITJIEKCHBIX YHCET
Tema 1.1.6. Coaepsxanue yueOHOro Matepuana: Pa3BuTHe NOHITHS O YUCIE
Kontponbhas — yyp /3 Ne 6 Kontpossnas pabota Ne | «PasBHTHE IOHATHA 0 THCIE» 2 2
pabota Ne 1
«PasButne CamocTosiTesibHAsi pad0Ta 00yYAKOIIMXCS: IOBTOPEHHUE JICKIIMOHHOTO MaTepuana 1
MIOHSITHSL O YUCTIEN
12
Tema 1.2 Kopuau
U CTeNeHH
Tema 1.2.1. Coaepxanue yueOHoro marepuasa: KopeHb n-ii CTENIEHH U €r0 CBOWCTBA 2 1
Kopensb n-it
CTCIICHH H €0 CamocrosiTeibHass pa0oTa 00y4aIOIIMXCH: IOBTOPEHUE JIEKLIMOHHOI'O MaTepuaia 1
CBOMCTBA
Tema 1.2.2. Conep:kanue yuyeOHOro MatepuaJsa: BeruucieHue u cpaBHEHHUE KOpHEH
Brruncnenue u o /3 e 7B = B P
o [
cpasHerwe kopreii AP/ 3 Ne 7 Beraucienue u cpasHeHue KopHer
CamocrosiTe1bHAas pa0oTa 00y4aIOIMXCHA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia 1 23
TemaTuka BHeayJUTOPHON CaMOCTOSATEJILHONH padoTbl: «KOpHM HATypallbHON CTENEHU
W3 YUCJa U UX CBOMCTBAy
Tema 1.2.3. Conep:kanue yuyeOHoro marepuaJa: [lonsitue creneHu ¢ I1eCTBUTEIbHBIM MOKa3aTeIEeM 1
HOHU’ITHG CTCHCHN | TTp /3 Ne 8 BrluncieHue creneHeil ¢ AeficTBUTENILHBIM HOKA3aTeIeM 2.3
C ACUCTBUTCIIEHBIM | CapocTosiTeIbHASI pAG0TA 06YYAIONIMXCS: IOBTOPEHHE JIEKIIMOHHOTO MaTepHaa 2,3
TIOKa3aTeIeM TeMaTHKa BHeayIMTOPHOH CaMOCTOSITebHON pabdoTbl: IIOATOTOBKA K NPaKTHUECKOI
pabore.
Tema 1.2.4. Conep:xkanue yyeoOHoro marepuasa: «KopHu u crenenm»
«Kopuu n IMpakruyeckoe 3austue Ne 9 KourposnbHas pabota Ne 2 1o Teme «KopHU U cTerieHn» 2 2




CTEIICHN». CamocrosiTeibHast pa0oTa 00y4alOIIMXCA: IOBTOPEHUE JIEKLIMOHHOI'O MaTepuaia 1
Tema 1.3 18
Jlorapugmsl
Tema 1.3.1. Conep:kanue y4yeOHOIro MaTepuaJia: 2 2,3
Jlorapudm uucna. | Jlorapudm ynciaa. OCHOBHOE JOrapuPpMHUECKOE TOKIESCTBO
OcrosHoe CamocrosiTeibHast padoTa 00y4aOIIMXCHA: N3YUEHHE JIEKIIMOHHOTO MaTepuaia 1 2,3
norapugMirieckoe TemaTuka BHeayIMTOPHOI CAMOCTOSAATEILHOM padoThI:
TOAACCTBO Pemenue npumepoB o o0pasity no Teme «Jlorapudm uucnay.
Conep:xanue y4deOHOro martepuaja: IlpeoOpazoBaHne © BBIUMCICHUE 3HAYCHUU 1
Tema 1.3.2. Jorapu(pMHUUECKUX BBIPAXKECHUH.
[IpeoOpazoBanme u
BEIHCIICHHE IIp /3 Ne 10 IIpeoOpa3oBanue U BEIYUCICHHE 3HAYCHUH JIOTapU(PMUIECKUX BBIPAKCHUH. 2 2
3HAYECHUI CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: U3YUYCHHUE JIEKIIMOHHOTO MaTepraia 2,3
norapupmuueckux | TemaTHka BHeayAMTOPHON caMOCTOATENbHON PadoThI:
BBIPAKCHUM. [ToaroroBka k ycTHOMY/IMCbMEHHOMY ompocy no TteMe «IIpeoOpa3oBaHue U BBIYHCICHUE
3HAa4YCHUH JIOTapu(MUUECKUX BBIPAKCHUN Y.
Tema 1.3.3. Conep:xanue yuyeOHOro marepuajna: Jlorapudm mnpousBeneHUs, YaCTHOTO, CTEICHHU; 2 2,3
Jlorapupm IIepexo/l K HOBOMY OCHOBAHHUIO.
MIPOU3BEACHUS,
4acTHOTO,
creneny; nepexoy | CamocTosiTebHasi paboTa 00y4ar0IIUXCs: TIOBTOPCHHUE JICKIIMOHHOTO MaTepHraa 1
K HOBOMY
OCHOBAHHUIO.
Tema 1.3.4. Conep:xanue yudeOHoro marepuana: Jlorapudm mnpousBeAeHHs, YAaCTHOTO, CTEIECHHU;
Jlorapugpm 1Iepexo/i K HOBOMY OCHOBAHHUIO.
MIPOU3BEICHHUS, IIp /3 Ne 11 Jlorapudm npousBeaeHus, YaCTHOTO, CTETICHU; IIEPEX0,1 K HOBOMY OCHOBAHHIO. 2 2
4acTHoTO, CamocTosiTe/IbHAsi paGoTa 00y4aloIUXCs: U3yUeHHe JTEKIMOHHOTO MaTepHana 2,3
CTCTICHH, TICPCXON | TemaTHKa BHEAYAMTOPHOI CAMOCTOSITEILHOI PadOTHI:
K HOBOMY [ToaroToBKa K yCTHOMY/MUCHMEHHOMY ompocy no Teme «IIpeoOGpa3oBaHue M BHIYHCIICHUE
OCHOBAHHIO. 3HAYEHMH JJOrapu(PMHUUECKHUX BBIPAKEHUINY.
Tema 1.3.5. Conep:xaHue y4eOHOro MaTepuasa J[ecaTHUHBIN 1 HATYpaJIbHBIA JJOTApU(MBI, YHCIIO € 2 2
CamocrosiTeibHast padoTa 00y4arOIIMXCHA: N3YUEHHE JEKIIMOHHOIO MaTepuaia 1 2,3

JlecsaTrunbiil u




HaTypaJIbHbIN TemaTnka BHeayIUTOPHOII CAaMOCTOSITEIbHOI PadoThI:
norapudmel, [ToaroroBka Kk KOHTPOJILHON paboTe 1mo Teme «Jlorapudm»
YHCJIO €
Tema 1.3.6. Conep:xaHue yueOHoro marepuasa Jlorapudmel, 9ucio e
Jlorapugmsr IIpakTnyeckoe 3anaTue Ne 12 KonrposbHas pabora Ne3 no teme «Jlorapudmpn 2 2
CamocrosiTeibHasA pa0oTa 00y4alOIIMXCA: IOBTOPEHUE JIEKLIMOHHOIO MaTepuaia 1
Tema 1.4 9
IIpeoOpa3zoBanus
NMpocTeHIInX
BbIpa:KeHN I
Tema 1.4.1. Conep:xxanue y4yeOHOro Martepuaja: ToxIecTBeHHbIE NMpPeoOpa3oBaHUs aNreOpandecKux 1
ToXaeCTBEHHBIE | BHIPAXKEHUM.
npeobpaszoanus | Ip /3 Ne 13 ToxecTBeHHbBIC IPE0OPa30BaAHUSI ATeOPaNUECKUX BBIPAKCHHI. 2 2
anreOpanueckux | CaMocTosiTeIbHAA padoTa 00y4YalIUXCs: IOBTOPEHHE JEKIMOHHOIO MaTepraa 1 2,3
BBIPAKCHHM.
Tema 1.4.2. Conep:xanue yueOHOro marepuasa: ToxaeCcTBEHHbBIE TPE0Opa30BaHUS aNTreOpandecKux
ToxIecTBeHHbIE | BBIPAXKCHUI
npeoOpasoBanus | Ip / 3 Ne 14 ToxecTBeHHbIE TPe0OPa30BaHUs alreOpandeCKUX BBIPAKCHUH 2 2
anreOpandeckux | CamMoCTOsITe/IbHASI padoTa 00yYAIIMXCSA: TIOBTOPEHKE JEKIIMOHHOIO MaTepyaa 1 2,3
BBIPDAKEHUI TemaTuka BHeayIMTOPHOI CAMOCTOSAITEIbLHOM PadoThI:
[TonroToBka K yCTHOMY/IMCBMEHHOMY OINpocy 1o TeMe « TokIecTBeHHbIe peoOpa3oBaHus
areOpandecKux BBIPAKEHUH ».
Tema 1.4.3. Conep:xxanue yyeOHOro Martepuaja: ToxIecTBeHHbIe MpeoOpa3oBaHus alreOpandecKux 1
ToxaecTBEeHHbIE | BHIPAYKEHHIM
npeobpaszoanus | Ip /3 Ne 15 ToxmecTBeHHbBIE IPE0OPa30BaAHUS ATeOPANUECKUX BBIPAKCHHIA 2
anreOpanveckux | CaMoCTOsITe/IbHASE padoTa 00y4alUIMXCs: TOBTOPEHHE JIEKIIMOHHOTO MaTepuaia 1 2,3
BBIPAKCHUI TemaTuka BHeayIMTOPHOI CAMOCTOSITEJILHOM PadoThI:
[TonroToBka K yCTHOMY/IMCBMEHHOMY OIpocy 1o TeMe « ToIecTBeHHbIe peoOpa3oBaHus
areOpandecKux BBIPAKEHUH ».
Tema 1.5 60
OcHoBBI

TPUTOHOMETPHH




Tema 1.5.1.

Coaeprxanue yueOHoro marepuaJa: Pagnansas Mepa yria. BpamartenbHoe 1BUKEHUE.

Pagunannas mepa | CamocTosiTeIbHASI padoTa 00y4Yar0OMXCsi: N3yYCHUE JICKIIMOHHOTO MaTepHralia 2
yria. TemaTHKka BHeayIUTOPHOH caMoOCTOsITeIbHOM padoThl: [loxroroBka cooOmieHus
Bpamarensnoe | «McTopHs TPHTOHOMETPUIN)
JBUKCHHE.
Tema 1.5.2. Conep:kanue yuyeOHOro marepuaJa: ['pagycHas v pagdaHHas Mepa yria
I'pagycHas u IIp /3 Ne 16 I'pamycHasi u panuaHHas Mepa yria 23
panvanHas Mepa | CamocTosiTeJibHASI pad0Ta 00yYAKOIIMXCS: U3YyUYECHHUE JIEKIIMOHHOTO MaTepraia 2,3
yria TemaTnka  BHeayAMTOPHOH  CAMOCTOSITEIbHOW  paldoThI: IlogroroBka  k
YCTHOMY/IMCBMEHHOMY OIpocy 1o Teme «I'pajycHasi M paJliaHHasi Mepa yriay.
Tema 1.5.3. Conep:xkanue yuyeOHOro martepuaja: TpuroHomerpuuyeckue (QYHKIUH YHCIOBOTO
Tpuronomerpuyec | apryMeHra.
kue GpyHKIUN CamocTosiTe/ibHAsi patoTa 00y4YaOIIUXCSI: U3YUeHHE JEKIIMOHHOTO MaTepHraia 2,3
YHCJIOBOIO TeMaTHKa BHeayIMTOPHOI caMOCTOSITeJIbLHON padoThl: Pemienue npumepos 1o oopasity
ApryMcCHTA.
Coaepxanue y4eOHOIO MaTepHaJa: Tpuronomerprudyeckue (QYHKIUH YHCIOBOTO
Tema 1.5.4. apryMeHTa
Tpuronomerpudec | IIp /3 Ne 17 Tpuronomerpuueckue GpyHKUMA YUCITOBOIO apryMEHTa 2.1
Kue QpyHKIuHU CamocTosiTesibHAsI pad0oTa 00yYaKOIIMXCS: TOBTOPEHUE JICKIIMOHHOTO MaTepuralia 2,3
THCIIOBOT'O TemaTnka  BHeayAMTOPHOH  CAMOCTOSITeIbHOW  paldoThI: IlogroroBka  k
aprymMeHTa YCTHOMY/TITUCBMEHHOMY OTpOCy M0 TeMe «TpUroHOMEeTpuYecKne (YHKIIUA YHUCIOBOTO
apryMeHTay.
Tema 1.5.5. Conep:xkanue y4yeOHOro marepuaJa: Tpuronomerpudeckue GyHKIUH YHUCIOBOTO
Tpuronomerpuuec | aprymeHra
Kue QyHKIUN IIp /3 Ne 18 Tpuronomerpuyeckue PyHKIIUN YUCIOBOTO apTyMEHTa 2
YHUCII0OBOIO CamocrosiTeibHAasA pa0oTa 00y4aIOIIMXCH: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 2,3
aprymeHrTa TemaTuka BHeayIMTOPHOI caMOCTOSATEIbHOM padoThl: [10ArOTOBUTHCS K TECTAM
Tema 1.5.6. Copep:xanue yueOHOro Mmatepuana: Tpuronomerpuyeckue GOpMyIblL.
Tpuronomerpuuec | CamocTosiTeJIbHAsE Ppa60Ta 00yYAMIUXCHA: N3YUCHHE JICKIIMOHHOTO MaTepraia 2,3
Kue GopMyIIbl. TemaTnka BHeaAyIUTOPHOI caMOCTOSITeIbHON padoThl: [1oAroTOBUTHCS K TECTaM
Tema 1.5.7. Conep:xkanue yuye0Horo marepuasa: OCHOBHbIE TPUTOHOMETPUUECKUE TOKIECTBA 1
OcHoBHbIE

MMp/3Ne19 OcHOBHbIE TPUTOHOMETPUUYECKHUE TOXKIECTBA

10



TPUTOHOMCTPHUYICC
KHUC TOXICCTBA

CamocrosiTe1bHAsA pa0oTa 00y4aIOIIUXCA: IOBTOPEHHUE JIEKLIMOHHOTO MaTepuasia
TemaTuka BHeayIMTOPHOI caMOCTOSATeIbHOM padoThl: [loaroroBka k
YCTHOMY/TTUCBMEHHOMY OTPOCy 1Mo TeMe «OCHOBHBIE TPUTOHOMETPUIECKHIE TOXKISCTBAY.

23

Tema 1.5.8. Coaeprxanue yueOHOro Mmarepuana: OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKAECTBA
OcHOBHbIE IIp /3 Ne 20 OcHOBHBIE TPUTOHOMETPUUECKUE TOKIAECTBA 1
TPUTOHOMEIPHHCC | g pocTosTebHAS padoTa o0y4aromuxcsi: IOBTOPEHUE JIEKIIMOHHOTO MaTeprasa 23
KHC TOKACCTRA TemaTuka BHeayIMTOPHOI CAMOCTOSITEJILHOM PadoThI:
Pemenue npumepos o o0pasity 1o Teme «OCHOBHBIE TPUTOHOMETPUYECKHE TOMKIESCTBAY.
Tema 1.5.9. Coaepxxanue yueOHoro marepuaJna: CuHyc, KOCUHYC JBOMHOIO yria
Cunyc, kocunyc | IIp /3 Ne 21 CuHyc, KOCHHYC JIBOHHOTO yTJia 2.3
JIBOHHOTO YT | CamocTosiTe/1bHAN Pa00Ta 00yYAIOIMXCS: IOBTOPEHHE JCKLIMOHHOTO MaTepHana 2
TemaTuka BHeayIMTOPHOI caMOCTOSAITeJIbHOM padoThI: V3roToBnenue moaenu
TPUTOHOMETPUUECKOT 0 Kpyra
Tema 1.5.10. Conep:xanue yueoHoro marepuaJa: [I[peobpazoBaHue TpUrOHOMETPUUECKUX BBIPAKCHHUH C
[IpeoOpa3oBaHue | MCHOJIB30BAHUEM TPUTOHOMETPHUECKUX TOXKIAECTB
TPUTOHOMETPHHCC | Ty /3 Ne 22 [Ipeo6pa3oBaHue TPUTOHOMETPUIECKUX BHIPAXKEHHH C UCTIONB30BAHHEM 2.3
KHX BBIPOKCHUM € | ryyronoMeTpHYECKHX TOXKIECTB
HCHONB30BAHNEM | CapocTosTeIbHAS PaGoTa 06ydaIOMUXCs: TOBTOPEHHE JEKITMOHHOTO MaTepuana 2
TPUTOHOMETPHUUEC
KHX TOXJECTB
Tema 1.5.11. Coaepsxanue yueOHOro marepuaJa: Ilpocreiline TpHroHOMETPUUYECKHUE YPABHEHUSI.
[Ipocretimue CamocTosiTesibHAsi pad0oTa 00y4aIIMXCH: U3YUYCHUE JICKIIMOHHOTO Marepuala 2
TpuroHoMerpuiec | TemaTnka BHeayIMTOPHOH CAaMOCTOATEJbHOM padoThl: [loroToBKa K caMOCTOATENBHON
KH€ YpaBHEHUs. | pabore
Tema 1.5.12. Coaeprxanue yueOHOro marepuaJa: IIpocreiliine TpHroHOMETPUUECKHUE YPABHEHUSI.
Pemenue IIp / 3 Ne 23 PenieHre TPUrOHOMETPUUECKUX YPABHEHHI
Tpuronomerpuyec | CamocrosiTeJibHAsi padoTa 00y4arIMXCsi: TIOBTOPECHHE JICKIIMOHHOTO MaTepurala 2
KUX ypaBHCHHH | TeMaTHKa BHeAyIHTOPHOI CAMOCTOSITEILHON PadoThI: PEIICHHE YPABHEHHUI 110 00pasity
Tema 1.5.13. Conep:kaHue yuyeOHOro MatepuaJa: TpuroHoMeTpuiecKkue HepaBeHCTBA.
Tpuronomerpuuec | CamocTosiTeIbHAsi padoTa 00y4alOIIMXCS: U3YUCHNE JICKIIMOHHOTO MaTepHuasa 2
KH€e HepaBeHCTBA. | TemaTHka BHeayIMTOPHOI caMOCTOSITeIbHON PadoThl: pElICHUE HEPABEHCTB M0 00pa3Ily
Tema 1.5.14. Coaepxanue yueOHOro Mmarepuana: TpuroHoMeTpuyecKue HEPaBEHCTBA.
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Pemenue IIp / 3 Ne 24 PeuieHue TpUroHOMETPUUECKUX HEPABEHCTB
Tpuronomerpudec | CamocrosiTeJibHAasi padoTa 00y4arIIMXCsi: TIOBTOPEHHE JICKIIMOHHOTO MaTepurasa
KHUX HEpaBeHCTB | TemMaTHKa BHeAyIMTOPHOI caMOCTOATEIbHON padoThl: pelieHrne HEPABEHCTB M0 00pasiy
Tema 1.5.15. Conep:kanue ydyeOHOro marepuaJsa: TpuroHoMeTpuieckue ypaBHEHHUSI U HEPABEHCTBA
Tpuronomerpudec | TIp /3 Ne 25 TpuroHOMETPUYECKHME YPABHEHHS M HEPABEHCTBA
KHC YPaBHCHUA | CamocTosITebHASA padoTa 00y4aI0LIUXCs: TIOBTOPEHHE JEKIIMOHHOTO MaTepuaia
HCPaBCHCTBA TemaTnka BHEAYAUTOPHON CAMOCTOAITEJILHOI padoThI: pellicHUE HEPABEHCTB 0 00pasIry
Tema 1.5.16. Coaepxanue yueOHOro Mmarepuana: ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YHClia
Apkcunyc, CamocrosiTeibHast pa0oTa 00y4aOIMXCA: N3YUEHHE JEKIIMOHHOIO MaTepuaia
ApPKKOCHHYC, TemaTuka BHeayIMTOPHOI caMOCTOSATEIbLHOM padoThI: [I0oAr0TOBKA K CAMOCTOSITEILHOU
ApKTaHI€HC Yucia | padore no TeMe « T puroHoMeTpuyeckre ypaBHeHHs U HEpAaBEHCTBAY
Tema 1.5.17. Conep:xanue yueoHoro marepuasa: [loctpoenre rpagikoB TPUTOHOMETPHIECKUX
[TocTpoenue byHKUMH
rpauKoB IIp / 3 Ne 26 [Toctpoenune rpa kOB TPUTOHOMETPUUECKUX (PYHKITUH C TTOMOIIHIO
TPUTOHOMETPHUYEC | TPUTOHOMETPUUECKUX MTPeoOpa3oBaHui.
kux QyHKumi ¢ | CamocTosiTe/IbHAsi padoTa 00y4aomIMXCsi: IOBTOPEHKE JIEKIIMOHHOTO MaTepraa
IIOMOIIbBIO TemaTnka BHeayIUTOPHOII CaMOCTOSITeIbHOI PadoThI: pelIeHUE 3aa4
TPUTOHOMETPHYEC
KHX
npeoOpa3oBaHMA.
Tema 1.5.18. Conep:xanue yued0HOro matepuaJa: [loctpoenue rpaukoB TpPUTOHOMETPUIECKUX
Tpuronomerpuuec | GyHKIHN
kue ypaBauenus 1 | IIp /3 Ne 27 Tpuronomerpuueckue ypaBHEHNsI U HEPABEHCTBA
HEpaBCHCTBA CamocTosiTesibHAsI padoTa 00yYaKOIIMXCS: TOBTOPEHHE JICKIIMOHHOTO MaTepuralia
TemaTnka BHeAyIUTOPHOI CaMOCTOSITeIbHOI padoThl: pElICHUE 3aa4
Tema 1.5.19. Conep:xanue yueoHoro marepuasa: [loctpoenne rpagikoB TPUTOHOMETPHIECKUX
Tpuronomerpuuec | GpyHKUMH
kue ypaBHeHus 1 | IIp /3 Ne 28 Tpuronomerpuueckue ypaBHEHHUS] 1 HEPABEHCTBA
HEPABEHCTBA
CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: IOBTOPEHHE JICKIIMOHHOTO MaTepuralia
TemaTnka BHeAyIUTOPHOI CAaMOCTOSITEIbHOI PadoThI: pelICHUE 3a1a4
Tema 1.5.20. Conep:xanue yueoHoro matepuasa: [loctpoenre rpagikoB TPUTOHOMETPHIECKUX
KonTponbHas byHKIMI
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pabota Ne4 o Ip /3 Ne 29 KontponsHast padota Ne4 o reme « OCHOBBI TPUTOHOMETPHI 2 1
Teme «OCHOBEL CamocrosiTesibHasi padoTa 00y4YaroUUXCcsi: TOBTOPEHUE JIEKIIMOHHOIO MaTtepuana 1
TPUTOHOMETPUN
Paznen 2. ®yHkuuun 61
Tema 2.1 26
YucsioBast
(pynxuus, ee
CBOIiCTBa M
rpaguk
Tema 2.1.1 Conep:xanue yueoHoro matepuasa: [loctpoenre rpagikoB TPUTOHOMETPHUIECKUX 2 1
OYHKIMH. byHKIMH
O6nactp CamocrosiTesibHAsi padoTa 00yYAKOIIMXCS: U3YUYCHHUE JIEKIIMOHHOTO MaTepraia 1 2
ONIPEICIICHUA U TemaTuka BHeayTUTOPHOIi caMOCTOSITEIbHON padoThl: Brimonaenue rpadudeckoit
MHOXECTBO pabotsl «IlocTpoerne rpadmKkoB pazIWyYHBIX (YHKIMH C MOMOIIBIO IPEOOpa30BaHUI»
3HAYECHUU
byHKIHIH.
CaoiicTBa
byHKIMIA
Tema 2.1.2 Conep:xanue yued0Horo matepuasa: O01acTs onpeaesieH|s] © MHOKECTBO 3HAUCHHH
O6nactp byHKIIH
omnpenenenus 1 | Ip /3 Ne 30 OGuiacTh onpeeseHus 1 MHOXKECTBO 3HaYCHUH (PYHKLIIUU 2 1
MHOKECTBO CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: TOBTOPEHHE JICKIIMOHHOTO MaTepurasia 1 2
3HAYCHUH TemaTnka BHeayIUTOPHOII CaMOCTOSITeIbHOI PadoThI: pelIeHUE 3a1a4
byHKIMHA
Tema 2.1.3 Conep:xanue yued0HOro matepuaJa: Iloctpoenue rpaukoB syieMeHTapHbIX QYHKIUN
[TocTpoenue IIp /3 Ne 31 Tloctpoenue rpadukoB 2JIEMEHTAPHBIX (PYHKITUI 2 1
rpaduKoB
TEMEHTAPHBIX CamocTosiTesibHasi padoTa 00y4alOUIUXCsi: TOBTOPEHUE JIEKIIMOHHOIO MaTepuaia 2
byHKIUI
Tema 2.1.4 Conep:xanue yueoHoro marepuasa: [I[pomexxyTku Bo3pacTaHus U yObIBaHMsI, HAMOOJIbIIICE 2 1
[TpomexyTku Y HaWMEHbIIIee 3HAUCHHU ], TOUKU IKCTpeMyMa (JIOKAJIbHOTO MAKCUMyMa 1 MUHUMYMa).
BO3pacTaHUs U CamocTosiTesibHAsI pad0Ta 00yYAKIIMXCS: U3YUYECHHUE JICKIIMOHHOTO MaTepralia 2 2
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yOBIBaHUS,
HauOOJIbIIIEE U

TemaTHKa BHeayIMTOPHOI caMOCTOSITeJIbLHON padoThl: BrinosHeHne rpaduueckoit
pabotsl «IlocTpoeHune rpaduKoB 3JI€MEHTAPHBIX (YHKIIHID

HalMEHbIIIee
3HAYEHUS], TOUKH
JKCTpEMyMa
(JTokabHOTO
MaKkCUMyMa U
MHUHHMYMA).
Tema 2.1.5 Conep:xanue yueOHOro MmatepuaJa: [IpomexyTku Bo3pacTanus, yObIBaHUs, HAUOObIIEE,
[IpomexyTku HauMeHbllee 3HaueHus] GyHKIMH. TOoYKH SKCTpeMyMa
BO3pacTaHus, IIpakTunyeckoe 3ansaTue Ne 32 [IpomexxyTku Bo3pacTaHusi, yObIBaHHsI, HAUOOJBIIIEE, 2
yObIBaHUS, HauMeHblIee 3HaueHus] GyHKIMH. TOYKH SKCTpeMyMa
HauOoIbLIEE, CamocrosiTeibHAasA pa0oTa 00y4aOIIMXCA: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia 2
HauMEHbIIIee
3HAYECHUS
byHKIHIH.
Tema 2.1.6 Conep:xanue yueOHOro MaTepuasa: ApupmeTuyeckue ornepanuu Haja QyHKIUIMA
Apupmernieckue | [ip /3 Ne 33 ApudmeTnueckue onepanyu Haa QYHKIHUAME 2
OUCpAlN HAL | CamocTosTebHAst pa6oTa 00y4alOIIUXCs: TOBTOPEHHUE JIEKIIMOHHOTO MaTepraa 2
byHKIHIMU
Tema 2.1.7 Conep:xanue yueoHoro matepuasa: [loctpoenre rpagikoB TPUTOHOMETPHIECKUX
[Toctpoenue byHKIMH
rpauKoB IpakTHyeckoe 3anaTue Ne 34 [Toctpoenue rpadukoB 2
CamocrosiTeibHas pa0oTa 00y4aIOIIMXCS: IOBTOPEHUE JIEKLIMOHHOIO MaTepuaia 2
Tema 2.2 35
CreneHHble,
nokasarteJibHble,
Jorapupmunuec
KHe 1
TPUTOHOMeTpHYe
CKHe PYHKIMHU
Tema 2.2.1 Conep:xanue yueOHoro matepuasa: CreneHHas QyHKUIUS C HATYypaJbHBIM IIOKa3aTeleM, ee 2
CrenenHas CBOICTBa U TpaduK.
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byHKLIHS C CamocrosiTeibHast pa0oTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTeprala 2
HaTypalbHBIM
[I0Ka3aTeseM, e
CBOMCTBA U
rpaduk.
Tema 2.2.2. Conep:xanue yueoHoro matepuasa: [loctpoenre rpagikoB TPUTOHOMETPHUIECKUX
Crenennas byHKIMI
byHKIHS, €€ IIp / 3 Ne 35 Crenennas GpyHkius, ee rpaduk 1 cBOHCTBA 2
rpauk u CamocrosiTeibHAs pa0oTa 00y4aIOIIMXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia 2
CBOICTBa TemaTnka BHeayAUTOPHOH caMOCTOATEIbHOM padoThl: BeimonHeHue rpadguieckoit
pabothl «I'paduku cTeneHHbIX (QYHKIHID
Tema 2.2.3. Conep:xaHue yueOHOro Matepuasa: Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U 2
Tpuronomerpuuec | rpaduKy; NEPHOIMIYHOCTH, OCHOBHON MIEPHO]
ke QyHKIUHU, UX
CROHCTRA H CamocrosiTeibHast pa0oTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTepralia 2
rpacbuKiL; TemaTuka BHeayIMTOPHOI CAMOCTOSITEILHOM pvaﬁonﬂ: Brimonnenue rpaduyueckoit
MEPHOMYHOCT, paboTel «I"paduKu TPUTOHOMETPUIECKUX (PYHKITHIDY
OCHOBHOW MEPHUOJT
Tema 2.2.4. Conep:xanue yuedOHOro matepuaJa: [loctpoenue rpaukoB TpPUTOHOMETPUUYECKUX
Tpuronomerpuuec | byHKIHN
kue pyHkiuy, ux | [pakrudyeckoe 3ausitue Ne 36 TpuroHomerpuueckue QyHKIMH, UX CBOICTBA U rpaduKu 2
CBOJICTBA U CamocTrosiTesibHAsA pa0oTa 00y4alOIINXCA: TOBTOPEHHE JIEKIIMOHHOTO MaTepuaia 2
rpaduku
Tema 2.2.5 Conep:xaHue yueOHOro MaTepuaja: KOHTpoJbHas padora Ne 5
Hrorosas IpakTuyeckoe 3anaTue Ne 37 kouTposbHas pabora Ne 5 2
KOHTPOJIbHAS
pabota Ne 5
Bcero: 161
2 cemecTp 44/86/60
Tema 2.2.6 Conep:xaHue yueoHoro marepuasa: [lokasarenpHast GyHKIHS (9KCIOHEHTA), 2
IokasarenpHas | CamocTosiTeJibHAsA padoTa 00y4YarolUXCsA: U3yUeHHE JICKIMOHHOTO MaTepuana TemaTuka 1
byHKIHS BHEAYIUTOPHOH caMOCTOATEILHOM padoThl: BeimonHnenue rpadgudeckoit paboTsl
(3KCTIOHEHTA), «[octpoenne rpaduKOB MOKA3aTENbHBIX (PYHKLIUH»
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Tema 2.2.7. Copep:xanue yuedHoro matepuaJa: Iloctpoenue rpagukoB moka3aTeabHON (QyHKIMH
[ToxazatenpHast | IIpakTnueckoe 3ansitue Ne 38 [lokaszarenbHast QyHKIHS, €€ CBOMCTBA U Tpaduk 2 1
byHkuus, ee
CBONHCTEA I CamocrosiTe/ibHaAsA paﬁoTaU 00y4YaroUIUXCH: NOBTOPEHHE JIEKIMOHHOTO MaTepraia 1 2
rpadux TemaTuka BHeayMTOPHOI CAMOCTOAITe/ILHON padotsi: [locTpoenue rpaduxos
MOKa3aTeIbHON (YHKIMH
Tema 2.2.8. Copep:xanue yuedHoro marepuaJa: Iloctpoenue rpagukoB nokasaTreabHbIX (QYHKIUH
[ToxazatenpHast | [IpakTnueckoe 3ansitue Ne 39 TlokazarenbHas QyHKIHS, €€ CBOMCTBA U Tpaduk 2 1
byHkuus, ee
CBOHCTBA U CamMocTosiTe/ibHast pafoTa 00y4al0MMXCsi: TIOBTOPEHHE JIEKIIMOHHOTO MaTepuaa 1 2
rpaduk TemaTuka BHeayIHTOPHO cAMOCTOSITE/ILHOM padoThi: [locTpoeHue rpadKkoB
MOKa3aTeIbHbIX (PYHKIUN
Tema 2.2.9. Conep:xanue yue0Horo matepuaJa: Jlorapudpmudeckas QyHKIH, €€ CBOICTBA U rpaduK. 2 1
Jlorapudmideckas | CamocrosiresbHas padoTa 06y 9aIOMUXCSI: U3YUEHHE JIEKIHOHHOTO 1 2
Q’YHIfHH’L cc TemaTHKa BHeayIMTOPHOI camocTosiTeJIbHOM padoThl: [locTpoenue rpaduxos
CBOUCTBA N sorapupMuIecKuX GyHKIHN
rpaduk.
Tema 2.2.10. Conep:xanue yueonoro marepuasa: [loctpoenue norapupmudeckux (QyHKITHI
HOI;;}I: :S;f;?ee(:(aﬂ IIpakTuuyeckoe 3ansitue Ne 40-41 Jlorapudmuueckas (yHKIHS, €€ CBOMCTBA U rpaduk 4 1
CBOMCTBA 1 CamocrosiTeibHass pa0oTa 00y4arOIIMXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 1 2
rpadux TemaTnka BHeayAUTOPHOH caMoOCTOATEIbHOM padoThl: [locTpoenue rpadukoB
norapupMuUecKuX QyHKIHHA
Tema 3.1 50
JAnddepennuans
HOe HCYMCJIeHne
Tema 3.1.1. Conep:kanue yuyeOHOro marepuaJa: [lonstue o nmpeaesne nociaea0BaTEIbHOCTH. 2 1
[TonsTue o CamocTosiTesibHAsI pa00oTa 00y4AIIMXCS: U3YUYCHUE JICKIIMOHHOTO Marepuala 1 2
npenene
MOCTIeI0BATEIBHOC
TH.
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Tema 3.1.2.

Coaeprxanue yueOHoro marepuana: Ilpeaen nocienoBaTenbHOCTH

Hpenen IIpakTnueckoe 3anaTue Ne 42 [Ipenen nocienoBareabHOCTH
IIOCJIEI0BATEIBHOC
™ CamocrosiTe1bHasA pa0oTa 00y4arOIIMXCA: IOBTOPEHHUE JIEKLIMOHHOTO MaTepuasia
TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 3.1.3. Coaeprxanue yueOHOro MmarepuaJa: J[imHa oKpy>KHOCTH U IUIOLIAAb Kpyra Kak Mpezebl
Jmunaa OCJIEJ0BATEILHOCTEN

OKPY>KHOCTHU U
IJI0IIAb KpyTa
KaK Mpeeibl

IpakTuyeckoe 3ansaTue Ne 43  Pemienue 3a1au

CamocrosiTeibHast pa0oTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTepralia

TOCIEAOBATCIBPHOC | oy iaTuKa BHEAYJAUTOPHOH caMOCTOATEIbHOM padoThl: BrinosHeHne qomanrHe paboTsl
eu «Bpruncienue npenenoB QyHKIUN
Tema 3.1.4 Conep:xanue yueoHoro marepuasa: [lonsatue o HempepbIBHOCTH (yHKIIUN
Honstue o CamMocTosiTe/IbHAsI pa60Ta 00yYAIOIIMXCSA: U3YYCHUE JICKITHOHHOTO
HCTIPEPRIBHOCTH | TemaTHKA BHeAyJAMTOPHOI CaMOCTOSITEILHOI padoThI: pelICHUE 3a/1a9
byHKIIUU
Tema 3.1.5. Conep:xaHue yueOHOro matepuasa: PereHue 3a1a4 Ha HEIPEPHIBHOCTh QYyHKIIUN
Pemenne 3axa4 Ha IIpakTnyeckoe 3ansiTue Ne 44 Pemenue 3a7a4 Ha HEPEPHIBHOCTH (DYHKITNH
HCHPEPBIBHOCTE "y vocTosTeabHasn padora o0y4yawmmxcsi: TOBTOPEHUE JICKIIMOHHOTO MaTepuasia
pynKumn TemaTnka BHeayIUTOPHOII CaMOCTOSITeIbHOI PadoThI: pelICHUE 3a1a4
Tema 3.1.6. Conep:xanue yueOHOro MaTepuaJa: Pemenne 3ajad Ha HENPEPHIBHOCTh (PYHKIIUH
Pemenne 3amad Ha
HeTPePHIBHOCTD IIpakTuyeckoe 3ansiTue Ne 45 Pemienue 3a1a4 Ha HENPEPHIBHOCTh (PYHKLIUU
yHKIHIH CamocrosiTe1bHAasA pa0oTa 00y4aIOIIMXCH: TOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia
TemaTuka BHeayIMTOPHOI CAMOCTOSITEJILHON PAad0ThI: PEIICHUE 3a/1a4
Tema 3.1.7. Conep:xaHue yueOHOro MatepuaJa: Pemenre 3a1ad Ha HENPEPHIBHOCTh (DYHKITHH
Pemenue 3a1a4 Ha | [IpakTuyeckoe 3ansitue Ne 46 [Iposepounas pabora Pemenune 3a1a4 Ha HEIPEPHIBHOCTD
HENPEPBIBHOCTh | QYHKUIUHU
byHKIIH CamocrosiTeibHast pa0oTa 00y4arOIIMXCA: IOBTOPEHHUE JIEKLIMOHHOTO MaTepuasia
TemaTuka BHeaAyIMTOPHOI CAMOCTOSITEIbLHON PAad0ThI: PEIICHUE 3a/1a4
Tema 3.1.18. Conep:xanue yueOHOro matepuaJa: [loustie o mpon3BoaHON QyHKINH, GU3NUECKUN U
[TonsTue o r€OMETPUUYECKUI CMBICIT TPOU3BOAHOM.
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IIPOU3BOJHOU CamocrosiTeibHast pa0oTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTeprala 2
byHKIHH, TemaTuka BHeayIMTOPHOI caMOCTOSATEIbHOM PadoThI: [loAr0TOBKA HCTOPUYECKOM
¢busnueckui u cupasku «IIpousBogHas»
reOMETPUUYECKU I
CMBICJI
MIPOU3BOAHOM.
Tema 3.1.19. Copep:xanue yueOHOro MaTepuaJja: YpaBHeHHE KacaTeJIbHOU K rpaduKy GyHKIHUH. 1
YpaBHeHue CamocTosiTesibHAsI pa00oTa 00y4AIIMXCS: U3YUYCHUE JICKIIMOHHOTO Marepuala 2
KacaTelIbHOM K TeMmaTHKa BHeayIMTOPHOI caMOCTOATEIbHON padoThl: 3aN0IHEHNE TaOIUIBI OCHOBHBIX
rpaduky dbopmyn auddepeHpoBaHuUs
GyHKIMH.
Tema 3.1.20. Conep:xaHue y4eOHOro MaTepuaJa: YpaBHEHHE KacaTeJbHOU K rpaduKy QyHKITHH.
YpaBHeHue IIpakTnyeckoe 3ansaTue Ne 47 YpaBHeHHe KacareabHOU K rpaduky QyHKIUU. 1
KacaTeJIbHOM K CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: IOBTOPEHHE JICKIIMOHHOTO MaTepuralia 2
rpapuxy TemaTnka BHeayITUTOPHOI CAaMOCTOSITEIbHOM PadoThI: pElICHUE YpaBHEHUN
byHKIHIH.
Tema 3.1.21. Coaepxanue yueOHOro marepuasa: IIpou3BogHbie CyMMBbI, pa3HOCTH, IPOU3BENCHNUS, 1
[TpousBogHbie YJacCTHOI'O
CYMMBEI, pa3HOCTH, | CamMocTosiTe/IbHasi pa0doTa 00y4aroIuXcs: U3yUEeHUE JIEKLMOHHOIO MaTepuaia 2
MIPOU3BEICHHUS, TemaTuka BHeayIMTOPHOI CAMOCTOSITE/IbHOM PAadOThI: PEIICHUE 3a/1a4
YacTHOT'O
Tema 3.1.22. Conep:kanue y4yeOHOro matepuaJsa: BpruncieHne npou3BOIHBIX
Beruncnenue IIpakTnyeckoe 3ansiTue Ne 48-49 BrruuciieHue Npou3BOAHBIX 1
IIPOU3BOAHBIX CamocrosiTesibHasi padoTa 00y4YarOUIMXCS: TOBTOPEHHE JIEKIIMOHHOTO MaTepraa 2
TemaTnka BHeAyIUTOPHOI CaMOCTOSITEIbHOI padoThl: pElICHUE 3aa4
Tema 3.1.23. Coaepxanue yueOHOro marepuaJa: Penenue 3anaq
CamocrostensHas | [lpakTudeckoe 3ansaTue Ne 50 CamocTosTenbHas padota o Teme «[Ipon3BogHbIe» 1
pabota no Teme
«ITponzBoaHbBIE»
Tema 3.1.24. Conep:xanue yueOHOro MmaTepuaJa: [Ilpon3BoiHbIe OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLHUH. 1
[TpousBogHbie CamocTosiTesibHAsE pa00oTa 00yYAKOIIMXCH: U3YUYCHHUE JIEKIIMOHHOTO MaTepralia 2
OCHOBHBIX TemaTnka BHeayIUTOPHOII CaMOCTOSITEIbHOI PadoThI: pelICHUE 3a1a4
3JIEMEHTaPHBIX
GYHKIMH.
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Tema 3.1.25.

Coaep:xaHue yueOHOro MaTepuasa: BeraucieHne npou3BOIHBIX OCHOBHBIX 3JIEMEHTaPHBIX
byHKIMA.

Brruucnenue IIpakTnueckoe 3ansaTHe Ne 51--52 BeruncieHue npou3BOAHBIX OCHOBHBIX 2JIEMEHTAPHBIX 4 1
MIPOU3BOIHBIX byHKIU.
OCHOBHBIX CamocrosiTe1bHAasA pa0oTa 00y4aIOIIMXCA: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 1 2
3JIEMEHTapPHBIX TemaTuka BHeayIMTOPHOI CAMOCTOSITE/ILHOM PAadOThI: PEIICHUE 3a/1a4
GYHKIMH.
Tema 3.2 12
HNHTerpajibHoe
HCYHCcIeHne
Tema 3.2.1. Coaep:xanue yueoHoro marepuasa: [leppoobpazHas. 1 1
IIpakTHyeckoe 3ansaTue Ne 53 Brruucienue nepBooOpa3HbIX 1 2.3
[lepBooOpasznas | CamocTosiTe/ibHAsA padoTa 00y4YarOLUXCA: U3yUeHHE JEKIIMOHHOTO MaTepuasia 1 2
TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 3.2.2 Coaeprxanue yueOHOro Mmarepuana: HeonpeneneHHslil HHTErpal 1
Heonpenenennsiit
UHTErpal IIpakTnueckoe 3anaTne Ne 54  HaxoxaeHue HEONPEAEIEHHOTO UHTETpajia 1 23
CamocrosiTeibHast padoTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTepralia 1 2
TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbLHOM PAad0ThI: PEIICHUE 3a/1a4
Coaeprxanue yueOHoro marepuasna: OnpeaeneHHbli HHTErpai 1 1
Tema 3.2.3. IIpakTuyeckoe 3ansiTe Ne 55 HaxoxxaeHue onpeaeaeHHOro HHTerpaia 1 2.3
Omnpenenennbii | CamocTosTebHAsA padoTa 00y4arOIMXCsi: U3yUYEHUE JIEKIIMOHHOIO MaTepuana 1 2
WHTErpal TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/ILHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 3.2.4. Coaepsxanue yueOHOro marepuaJa: IIpumeHeHnne onpeaeneHHOro MHTerpaia Juist 1 2
HaXOXJIEHHUS TUIOIAIA KPUBOJIMHEUHOW TpaIeInu.
[Ipumenenue IIpakTuyeckoe 3ansiTue Ne 56 1 2.3
onpeaeneHHoro | [IpuMmeHeHne onpeneseHHoro HHTerpaia s Hax0KICHH IO KPUBOJIUHEMHON
UHTETpana Ijis | Tpamneuuu
HAaXOXK/ICHUs CamocrosiTeibHast pa0oTa 00y4arOIIMXCA: IOBTOPEHHUE JIEKLIMOHHOTO MaTepuasia 1 2
TJI0IIA AN TemaTuka BHeayIMTOPHOI CAMOCTOSITE/ILHOM PAadOThI: PEIICHUE 3a/1a4
KPUBOJIMHENHON
TpaneuuH.

19



Pa3nen 4. YpaBHeHUs1 M1 HepaBeHCTBA 6
Tema 4.1 6
YpaBueHnus u
HepPaBeHCTBAa
Tema 4.1.1. Conep:xaHue yueOHOro Matepuasa: Pemenre parmoHaIbHBIX, JTOTapU(PMUIECKUX
YpPaBHEHUMU
Pemenue IIpakTuyeckoe 3anaTue Ne 57 Pemenue parmoHaIbHBIX, JTOTApU(OMHUUIECKUX YPaBHEHUN 2
panroOHAaJIbHBIX,
OrapHOMHAIECKUX CamMmocTosTeIbHASA paﬁoTau 00y4yarOuuXcs: H(iBTOpCHPIG JICKIIUOHHOT'O MaTepra.Ha 1
ypABHEHHI TemaTnka BHeayAUTOPHON CAMOCTOATE/IbLHOM padoThl: pelIeHNE YPABHEHUHN
Tema 4.1.2. Conep:xaHue yueOHOro MatepuaJa: Pemenre parmoHaIbHBIX, JTOTapU(PMUIECKUX
Pemenue HEpPABEHCTB
paunoHanbHblX, | [IpakTHyeckoe 3ansiTue Ne 58 Pemenue panmoHaabHBIX, JOrapuhMUUESCKUX HEPABEHCTB 2
JIoTapHMITIECKHX CamocrosiTeibHAasA pa0oTa 00y4aIOIIMXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia
HCpaBCHCTB TemaTuka BHeayIMTOPHOI CAMOCTOSAITE/IbLHOM PadOThI: PEIICHUE HEPABEHCTB
Pa3pnen S. DiieMeHTHI KOMOMHATOPUKHA, MAaTEeMAaTHYECKOW CTATUCTHUKH U TEOPUH BEPOATHOCTEH 13
Tema 5.1 13
DJIeMeHTBI
KOMOMHATOPHUKH,
MaTeMaTH4eCKOM
CTATHCTHKH H
Teopuu
BEPOSATHOCTEM
Tema 5.1.1. Copep:xanue y4edOHOro MaTepuasa: DJIeMEHTapHbIC U CI0KHbBIE COOBITUS 2
OnemenTtapubie 1 | CaMocTosiTe/IbHAs padoTa 00y4alIMXCs: U3YUYCHUE JICKIIMOHHOTO MaTepuala 1
cliokHbIe cOOBITHS | TemMaTHka BHeayIUTOPHOH caMOCTOATEIbHOM padoTsl: [TonroToBKa COOOIIECHHS
«McTopust MPOUCXOXKACHUSI TEOPUU BEPOATHOCTEN
Tema 5.1.2. Coaepsxanue yueOHOro MmarepuaJna: Peuienue 3a1a4d Ha 3JIEMEHTAPHBIE U CIIOKHbBIE
COOBITHSA
Pemenue 3amayd Ha | [lpakTnuyeckoe 3ansitue Ne 59-60 Perenue 3ama4 Ha 3J1IeMEHTAPHBIE U CIIOKHBIC COOBITHUS 4
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sanemeHTapubie U | CamocTosiTe/IbHAsE padoTa 00y4alONIUXCsi: TOBTOPEHHE JIEKIIMOHHOTO MaTepuaia 1
cloxHble coObITUSl | TeMaTHKa BHeayIMTOPHON caMOCTOSITeILHON PadoThI: pelieHue 3a/1a4
Tema 5.1.3. Conep:xanue yyeOHOro marepuaJna: Pemenue 3anau
Pemenue 3agag IpakTuyeckoe 3anaTue Ne 61 Pemenue 3anau 2
CamocrosiTeibHass pa0oTa 00y4arOIIUXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuaa 1
TemaTuka BHeAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 5.1.4. Copep:xanue yuedOHOro MaTepuaia: Apudmerndeckue onepanuy Hag COOBITUAMU
Apudmernueckue | IlpakTuyeckoe 3ansitue Ne 60 Apudmerndyeckre onepanuu Haa COOBITUIMHI 2
oriepaIuu HaJl
COOBITUSMHU
Pasnen 6. 'eomerpus
Tema 6.1 28
IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 6.1.1. Conep:xanue yueoHoro marepuasa: OCHOBHBIC TTOHSATHUSI CTEPEOMETPHUH (TOUKA, PsMasl, 2
OcHoBHbIE IJIOCKOCTh, IPOCTPAHCTBO)
TIOHATHA CaMocTosiTeJIbHAsE pa6oTa 00y4AIOIUXCS: N3ydeHHe JIEKIHOHHOTO MaTeprana 1
CTCPCOMCIPHN | TeymaTHka BHeAYAMTOPHOI CAMOCTOSITeILHON PaBOTHI: pelIeHNe 331
Tema 6.1.2. Coaep:xanue yueOHOro MmarepuaJa: Penenue 3a1a4 o cTepeoMeTpuu
Pemienue 3agau no | Ilpakru4yeckoe 3ausitue Ne 61 Perenue 3a1a4d no CTepeomMeTpuun 2
CTEpEOMETpUH CamocrosiTeibHAasA pa0oTa 00y4aIOIIMXCH: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 1
TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 6.1.3. Coaeprxanue yueOHoro marepuadna: Ilepecekaromuecs, napasuieiabHble U 2
[lepecekaromuecs, | CKpelMBarOIIMECs MpsiIMbIe
IApajlICIBbHRIC K| CamocTosATEIbHASA PAa00Ta 00y4aKOIIUXCS: U3YyUCHHE JIEKLIMOHHOIO MaTepuasa 1
CKpCIINBAIOIINECA | TemaTHKa BHEAYAUTOPHOI CAMOCTOSITEJILHOM PadoThI: pelIcHUE 3a1a4
HpsIMBIE
Tema 6.1.4. Coaeprxanue yueOHOro MmarepuaJa: PacnosoxxeHre npsiMbIX B IPOCTPAHCTBE.
Pacrionoxenue | [IpakTuueckoe 3ansTue Ne 62 2
HpsAMBIX B Pacnonoxenue npsMeIx B mpocTpaHCTBE. Penenue 3agau
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IIPOCTPAHCTBE. CamocrosiTeibHasA pa0oTa 00y4aIOIIMXCHA: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuasia
TemaTuka BHeayIMTOPHOI CAMOCTOSITE/IbHOM PadOThI: PEIICHUE 3a/1a4
Tema 6.1.5. Conep:xkanue yueOHOro marepuaJa: [lapamienbHOCTh IMIIOCKOCTEN, MEPHEHANKYISIPHOCTD
IIJIOCKOCTEM, PU3HAKU U CBOMCTBA.
[TapannensHocts | CamocTosiTeIbHASL PA00Ta 00YYAKOIMUXCS: U3YUCHUE JIEKIIMOHHOTO MaTepraia
IIJIOCKOCTEH, TemaTnka BHeayIUTOPHOII CaMOCTOSITEIbHOI PadoThI: pelIeHUE 3aa4
NEePHEHIUKYISIPHO
CTh INIOCKOCTEIA,
MIPU3HAKU U
CBOWCTBA.
Tema 6.1.6. Conep:xanue yueOHOro MmatepuaJa: Pemenue 3anau
[TapannensHocts | IlpakTn4yeckoe 3ansitue Ne 63 [lapamienbHOCTh MJIOCKOCTEH, MEPHEHAUKYIIPHOCTD
IJIOCKOCTEH, IJIOCKOCTEM, MPU3HAKU U CBOMCTBA. Pemenue 3anau
NeprneHIuKyIsIpHO | CamocTosiTe/IbHAsA padoTa 00y4alOIIMXCH: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuaa
CTb INIOCKOCTEH, | TeMaTHKa BHeayIUTOPHON CaMOCTOATEIbHOI PadoThI: PEIICHHE 3a1a4
MIPU3HAKU U
CBOWCTBA.
Tema 6.1.7. Conep:xkanue ydyeOHOro MarepuaJa: PaccTossHusI OT TOUKH JI0 TJIOCKOCTH.

Paccrosaus ot

CamocrosiTeibHast padoTa 00y4aIOIIMXCA: U3YUEHHE JIEKIMOHHOTO MaTepralia

TOYKH J10 TemaTuka BHeayIMTOPHOI CAMOCTOSITE/ILHOM PadOThI: PEIICHUE 3a/1a4
MIJIOCKOCTH.
Tema 6.1.8. Conep:xxanue yueOHOro marepuasa: PaccTosHHS OT TOUKHU J0 MIIOCKOCTH.

Paccrostaus ot

IMpakTuyeckoe 3ansiTue Ne 64 -65 Pemenue 3agau

TOYKH 110 CamocTrosiTeIbHAsi patoTa 00yYalOIMIMXCs: TOBTOPEHHUE JICKIIMOHHOTO MaTepraa
ILIOCKOCTH. TemaTHKa BHeAYIMTOPHOI caMOCTOATEIbHON padoThl: pelieHue 3a/1au
Tema 6.1.9. Conep:kanue y4eOHOIro MaTepHuaJsa: NpOBEPKa YMEHHUI U HABBIKOB
KonTponbHas IIpakTnueckoe 3ansaTne Ne 66
paborta 1o Kontponbras padorta mo teme «IlapamienbHOCTh MPSMON U TUIOCKOCTH

teMme «Ilapamensn
OCTb MPAMOU 1
IIJIOCKOCTH
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Tema 6.2 15
MHOrOrpaHHuKH
Tema 6.2.1. Coaepsxanue yueOHOro marepuana: Muororpanauku. [IpaBunbHas npusMma. 2 1
Muororpanauku | [lapamnenenunen. Kyo
CamocrosiTeibHast padoTa 00y4aOIMXCHA: N3YYEHHE JIEKIIMOHHOTO MaTepuaia 1 2
TemaTuka BHeayIMTOPHOI CAMOCTOSATEJILHOM PadoThI: [10ATOTOBUTH UCTOPUYECKYIO
cpaBKy «MHOTrOrpaHHUKN
Tema 6.2.2. Conep:kanue yuyeOHOro matepuaJsa: Pemienue 3agau
Pemenue 3agag IpakTHyeckoe 3ansaTue Ne 67 Pemenue 3a1au 2 1
CamocTosiTesibHAsi pad0Ta 00yYAKOIIMXCS: IOBTOPEHHUE JICKIIMOHHOTO MaTepuana 1 2.3
TemaTnka BHeayAUTOPHOH CaMOCTOATEJbLHOH padoTel: M3rortosieHue Mouesnen
MHOI'OIrpaHHUKOB. Pemenue 3amau
Tema 6.2.3. Conep:kanue yuyeOHOro marepuaJsa: Penienue 3agau
Pemenue 3agag IIpakTHyeckoe 3ansaTHe Ne 68 Pemntenue 3amau 2 1
CamocTosiTesibHAsI pa00oTa 00yYAKOIIMXCS: U3YUYCHHE JICKIIMOHHOTO MaTepralia Mo TeMe 1 2.3
6.2.3
TemaTuka BHeayIMTOPHOI caMOCTOSITe/IbLHOM padoThl : Pemienue 3amgayu
Tema 6.2.4. Coaepxxanue yueOHoro marepuada: Ilupamuna. CeueHrne MHOTOrpaHHHUKOB. 2 1
[Tupamupa. CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: U3YUYCHHUE JIEKIIMOHHOTO MaTepralia 1 2.3
Ceuenue TemaTnka BHeayIUTOPHOII caMoOCTOSITeIbHOI padoThl: Penenue 3anau
MHOTOTPAHHUKOB.
Tema 6.2.5. Coaepxanue yueOHoro marepuaJa: IloctpoeHue ceueHui
[Toctpoenue IIpakTuyeckoe 3ansitue Ne 69 [TocTpoeHue ceueHuit 2 |
CEeYCHHI CamocrosiTeibHast pa0oTa 00y4aIOIIMXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 1 2
TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 6.3 11
Tenau
MOBEPXHOCTH
BpallleHUA
Tema 6.3.1. Conep:xanue yueonoro marepuaJna: [{umunap, konyc u ux cpoiictsa. [llap u cdepa, nux 2 1
CEUEHHUSL.
Hunmueap, KOHYC U
CamocTosiTesibHAsi padoTa 00yYAKOIIMXCS: U3YUYCHHUE JIEKIIMOHHOTO MaTepralia 1 2

HUX CBOICTBA.

TemaTnka BHeAyIUTOPHOI CaMOCTOSITEIbHOI padoThl: pElICHUE 3aa4
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Tema 6.3.2. Coaeprxanue yueOHOro marepuaJna: Pemenue 3anad no reMe «L{uauHAp U KOHyC»
Pemenue 3amad no | Illpakruyeckoe 3ausitue Ne 70-71 Pemenue 3agau no reme «{uamuap u KoHyC» 4 1
teme «umunap u | CamocTosiTesibHasi padoTa 00y4alomMXcs: MOBTOPEHUE JIEKIIMOHHOTO MaTepHraa 1 2
KOHYC» TemaTuka BHeAyIMTOPHOI CAMOCTOSITE/IbLHOM Pad0ThI: PEIICHUE 3a/1a4
Tema 6.3.3. Coaepxanue yueOHoro marepuaJa: IloctpoeHue ceueHui
Ocesole ceuenns u | [lpakTuyeckoe 3ansaTHe Ne 72 OceBbie CEUSHUSI M CEUCHHS MAPaJUICIbHBIE OCHOBAHHIO 2 1
CCUYCHUS CamocrosiTeibHasA padoTa 00y4aIOIIMXCHA: TIOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 1 2
napasieibHbIe TemaTuka BHeayIMTOPHOI CAMOCTOSITE/IbHOM PadOThI: PEIICHUE 3a/1a4
OCHOBAHUIO
Tema 6.4 15
O0beMbl Te1 U
IUIOIIAIM HUX
MOBEPXHOCTEH
Tema 6.4.1. Coaep:xanue yueoHoro marepuasa: O6veM u ero uzmepenue. O6beM mapa 2 1
O0beM u ero CamocTosiTesibHAsI pa00oTa 00y4aIIMXCH: U3YUYCHUE JICKIIMOHHOTO Marepuala 2 2
M3MEpPEHHE. TemaTnka BHeAyIUTOPHOI CaMOCTOSITEIbHOI padoThl: pElICHUE 3aa4
Tema 6.4.2. Coaeprxanue yueoHoro marepuaJsa: OTHoueH!s: 00beMOB MOI00HBIX TE
OTtHomeHus IIpakTHyeckoe 3ansaTue Ne73 OTtHomieHus: 00bEMOB MOI0OHBIX TEJ 2 1
00BbEeMOB CamocrosiTesibHAsI pad0oTa 00yYAKOIIMXCS: TOBTOPEHHE JICKIIMOHHOTO MaTepuralia 1 2
NOJOOHBIX TeJ TemaTnka BHeAyIUTOPHOI CaMOCTOSITEIbHOI padoThl: pelICHUE 3aa4
Tema 6.4.3. Conep:xanue yueoHoro marepuajia: @opmyisl o0bemMa mupamMuabl U KoHyca. Dopmyiibr 2 1
®opmyiibl 00beMa | MIIOLIAIM TOBEPXHOCTEH MIMHAPA M KOHYCa
MUPAMUIBI U CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: TOBTOPEHHE JICKIIMOHHOTO MaTepuralia 2 2
xoHyca. @opmynsl | TemaTnka BHeayIUTOPHOH CaMOCTOATEIbHOM padoThl: pelicHUe 3aa4
IJI0IA TN
MTOBEPXHOCTEN
HUIUHAPA U
KOHyca
Tema 6.4.4. Coaeprxanue yueOHOro MmarepuaJa: BoruncieHre o0beMOB Tell M HIOBEPXHOCTEH BpallleHHs
Brruncnenue IIpakTuuyeckoe 3ansitue Ne 74 BpruncieHue 00beMOB TeJ U IOBEPXHOCTEH BpallieHHS 2 23
obveMoB Te1 U | CamocTosiTe/IbHAsI Pad0Ta 00Y4aIOUINXCS: TIOBTOPCHUE JICKIIHOHHOTO MaTepuaa 2 2
MMOBEPXHOCTEN TemaTuka BHeayIMTOPHOI CAMOCTOSITE/ILHOM PadOThI: PEIICHUE 3a/1a4
BpaIECHU
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Tema 6.5 24
Koopaunartsl u
BEKTOPbI
Conep:xkanue yyeOHoro marepuaJsa: Bekropsl. JlelicTBus Haa BekTropamu. basuc Ha 2 1
Tema 6.5.1. w10cKOCTH. [IpIMOYTONIbHAsL CHCTEMA KOOPIUHAT
PzeKTOpH' CaMocTrosiTe/ibHast padoTa 00y4a0MMXCsl: N3yUYEHUE JIEKIMOHHOTO MaTepyana 2 2
JeticTBus Han TemaTuKa BHEAYIHTOPHON CAMOCTOSITEILHOM PadoThI: PEIICHHUE 3a1a9
BekTOpaMu. basuc
Ha TUIOCKOCTH.
[IpssmoyronbHas
cucrtema
KOOpAWHAT
Tema 6.5.2. Conep:xanue yueOHOro matepuasa: PerieHue 3a/1a4 KOOpJMHATHBIM METOJIOM
Pemienue 3amau | [lpaktuyeckoe 3ansatue Ne 75  Pemenue 3aga4 KOOpJIMHATHBIM METOJOM 2 2.3
KoopAuHATHEIM | CaMocTosAITeJbHAsI padoTa 00y4arommXxcsi: IOBTOPEHHE JIEKIIMOHHOIO MaTepuana 2 2
METOJIOM TemaTuka BHEAyIMTOPHOI CAMOCTOSITE/IbHOM PAad0ThI: PEIICHUE 3a/1a4
Tema 6.5.3. Coaeprxanue yueOHOro MmarepuaJa: JInHelHple onepaluy Hajl BEKTOPaMH.
JIuneitnbie IpakTuyeckoe 3ansiTue Ne 76 JIuneliHble onepaiy HajJ BEKTOpaMHu. 2 2.3
OmCpali Hall CamocTosiTesibHAsI pad0oTa 00yYAKOIIMXCS: IOBTOPEHHE JICKIIMOHHOTO MaTepurasia 2
BCKTOpamu. TemaTnka BHeayIUTOPHOH CAMOCTOAITEJIbHOM PadoThI: pelieHue 3a1a4
Conep:kanue yuyeOHoro marepuaJga: [Ipoekuus BeKTopa Ha OCh
Tema 6.5.5 IpakTuyeckoe 3anusitue Ne 77  [Ipoekuusi BEKTOpa Ha 0Ch 2 2.3
[Ipoekuus
BEKTOpa Ha OCh CamocrosiTe1bHas pa0oTa 00y4aIOIIMXCA: IOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia 2
TemaTuka BHeaAyIMTOPHOI CAMOCTOSITE/ILHOM PAad0OThI: PEIICHUE 3a/1a4
TeMma 6.5.6 Conep:xanue yuedHoro marepuaJa: lcrnons3oBanue BEKTOPOB IIPU PEILICHUH
Wcnonp3oBaame | MATEMAaTHYCCKUX M MPUKIATHBIX 33124
BEKTOPOB NPH IpakTuyeckoe 3ansiTue Ne 78-79 lcnosib3oBaHNE BEKTOPOB MPHU PEIICHUU 4 2.3
penieHnn MaTEMaTUYECKHUX U IIPUKIATHBIX 3a0a4
MaTEMaTUICCKUX | CamocTosiTeIbHAsA padoTa 00y4aloUUXCA: MOBTOPEHUE JIEKIIMOHHOTO MaTepuaia 2 2
W TIIPUKIIAZIHBIX | TeMaTHKa BHeAYAUTOPHOI CaMOCTOSITeIbHOI padoThl: pelIeHne 3a1a4
3a/1a4
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Tema 6.5.7. Copep:xaHue y4eOHOI0 MaTepHaJIa: KOHTPOJIbHAs paboTa
KOHTPOJIbHAS IpakTuyeckoe 3ansaTue Ne 80 KonrponbHas pabora 2
pabota
Bcero: 190
IK3aMeH: 3
Bcero: 351

J1sl XapaKTepUCTUKN YPOBHS OCBOCHMS yU4eOHOT0 MaTepuaa UCIOIb3YIOTCS CIeAYIOINe 0003HAUCHHUS:

1. — 03HaKOMUTENBHBIN (Y3HABaHHE paHee U3yUYCHHBIX 0OBEKTOB, CBOMCTB);

2. — penpoayKTUBHBIN (BBIIIOJHEHHUE AEATENBHOCTHU 10 00pa3ily, MHCTPYKIUU WU MO PYKOBOJICTBOM)

3. — IpOAYKTUBHBIH (IUTAHUPOBAHHE U CAMOCTOSTEIILHOE BHIIIOTHEHHE ACATEIbHOCTH, pPEIIeHUE TPOOIEMHBIX 3a/1a4)
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2.3. IlpumepHasi TeMATHKA KYPCOBBIX pad0T — He MPeyCMOTPEHbI.

2.4. IlpumepHasi TeMaTuKa pedepaToB —
1. Pomp m MeCcToO MareMaTukn B COBPEMEHHOM MHpE MPU  OCBOCHUH
npo(hecCUOHATIBbHBIX AUCLMILUIMH U B chepe MpodecCHOHATTBHOM eI TEIbHOCTH

2.5. IlpumepHblii mnepedyeHb BONPOCOB M MNMPAKTHYECKUX 3aJaHMH K
IK3aMEHY.

1. UTo Ha3bIBa€TCA BEKTOPOM?

2. Kakue ObIBaOT BEKTOPBI HA MJIOCKOCTHU?

3.UeMy paBHO CKAJISIPHOE MPOU3BEJECHNUE BEKTOPOB?

4.Yemy paBHa JIJIMHA BEKTOpa?

5. Kak HaliTH yroy Mexay BEKTOpamu?

6. UeMy paBeH yroy MEX1y BEKTOpaMu?

7. Uemy paBHa JIJIMHA BEKTOpa?

8. Uemy paBHO CKaJIIpHOE MTPOU3BEAECHUE BEKTOPOB?

9. UemMy paBHO BEKTOPHOE MPOU3BEAEHNUE BEKTOPOB?

10. HauanbHOE MOHATHE CTEPEOMETPUHU (OIPEIETICHNE, OCHOBHBIE TTOHSTHUS ).

11. AKcHOMBI CTEpEOMETPHH.

12. CnenctBusi U3 akCHOM.

13. B3anmHoO€ pacnonoKeHue AByX NpsIMbIX B IPOCTPAHCTBE.

14. B3anmMHO€ pacnooKeHue MpsMOU U ITIOCKOCTH.

15. Ilpu3Hak napamienbHOCTH MPSIMOM U TUIOCKOCTH.

16. [Ipr3Hak napayieIbHOCTH ABYX IUIOCKOCTEH.

17.Teopembl 0 mapasuiebHbIX IIOCKOCTSIX.

18. N3o0paxkenue Guryp B CTEpEOMETPUH.

19. BekTOphl B IPOCTPAHCTBE.

20. [Ipu3Hak nepneHAuKyYISPHOCTH IPSAMOU U TIJIOCKOCTH.

21. ITpssMOyTOBHEIE.

22. JlnuHa BeKTOpa.

23. Y104 MEeX1y BEKTOpAMHU.

24. YcnoBus NEpIEeHIUKYJISIPHOCTH BEKTOPOB.

25. YcnoBue napauieIbHOCTH ABYX IIOCKOCTEM.

26..Y101 MEXy ABYMSI INIOCKOCTSIMH.

27. Yrto HazbIBaeTcs QyHKIHEH?

28. Yo Takoe 001acTh OnpeeseHus 1 00J1acTh 3HAUCHUN PyHKIUN?

29. YUto HazbiBaetcs rpadukoM QyHKIuu?

30. Yto Ha3bIBaeTCs MPOU3BOAHON HYyHKIMHN?

31. KakoB reoMeTpHueCKHil CMBICI IPOU3BOIHOM?
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32. KakoB ¢u3nuecKkuii CMbICI TPOU3BOHON?

33. Kakue cBoiicTBa MPOU3BOJAHON BbI 3HAETE?

34. Ilo xakum ¢opMysamM BBIYUCISIIOTCS MPOU3BOJIHBIE TPUTOHOMETPUUYECKHUX
byHKIUI?

35. Ilo kakum GopMysiaM BBIYUCISIOTCS MPOU3BOHBIE CTETIEHHON (QYyHKIIMU?

36. Ilo kakum popmysiaM BBIYUCISIIOTCS MPOU3BOAHBIE MTOKA3ATENbHONU (DYHKIH?

37. Ilo kakuMm ¢opMmysiaM BBIUMCISAIOTCS MPOU3BOJHBIE JOrapu(pMUUECKON
dbyHKIIUN?

3anaHus NPaAaKTUYECKOH YacTH

Ne 1. Haittu pagnannyto Mepy yria paBHOIO:

1 Bap.
a)40°, 06)120°, B)105° T1)60° n) 45°; e) 360°;
2 Bap. a) 30°; 0) 270°; B) 180° 1)0° 1m)90° e)25°
Ne 2. Haiitu rpasycHyt0 Mepy yIJia BBIDQKEHHOTO B paJIdaHax:
Sz
1Bap. a) 4, 6) /9, B) 2-1/3
57 3z 4
2Bap. a) 6, 06) 4 B) -~
Ne 3. Beruncinursb:
1 0,0¢
1 Bap. a)log55= 0) log6216 = B) Bl
1
2Bap. a)log3 81= 6) logd16 = 8) 10802
Ne 4. YOpocTuTh BbIpaKEHUE:
cos 2 cos’ 2a
1 Bap. e e e, 2 Bap. P
Ne 5. Bepruucnurs:
Jcos (7= /3 )+ sin _T + 24 (:1"111 : 17" -cos ? 1]
1 Bap. PP TR S 2 Bap. L

Ne 6. Haiiti nmpou3Boany1o GyHKIUU:
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133
1 Bap. a) Jﬁ::""{x_“

2 Bap. a)  ¥=xarcsnx

Ne 7, Haiinute kakyro-1u00 mepBooOpa3Hyto (pyHKITHH:

3 :
1 Bap. ﬂ(xj]= — v+?smx—

Ne 8.

2 Bap.

I.a

1 Bap. bak 11 Boasl uMeeT popMy MPsIMOYTOJIBHOTO Mapajuiesenunena JUIMHoi 1

M, IUpuHON 65 cM u BbicoTo# 30 cM. Onpenenuts 00beM Oaka B Ky0. M

2 Bap. Omnpenenuts 00beM U OOIIYIO TUIOLIAAb MOBEPXHOCTH KOHYCA  PajInyCcoM

4 cM u BeicoTOM 10 cM.

HocTpouts rpaguk GyHKuUM:

1Bap. a)y=x72-3
2Bap. a)y=[-x172+3;

Bbryuciaurs npeaena GQyHKUuM:

1 Bap. a)

2 Bap. a)

Ne 10.

Ne 11

6) y = ¢-8)/x
0) Vv =6/x

29



1 Bap. Pemure ypaBHeHuUe

2 Bap. Pemunrte ypaBHeHuUe

Ne 12

1. Bap. Bbruuciaure 3Ha4eHue BoipakeHusi logx8 +logs125 +1g100 + 1gl.

2. Bap. Bolunciaure 3HaueHune BbipakeHus log;32 +logs25 +1g10 +1gl.

,Zlono.rmumeﬂbmm uacmo

1. Haiigure npomexyTku yOobiBanus QpyHkimu f(X ) =2X 33X 236X

2.. OcHoBaHMEM NPSAMOM MPU3MBI SIBJISETCS pOoMO cO CTOpoHOM 12 cm u yriom 60°.

MeHnbpliee U3 AUAroHaJdbHBIX CEUYEHUW NPU3MBI SBISIETCS KBaapaTtoM. Havnwure

00bEM IIPU3MBI.

Y_ X
3 2
2%72.27 =8,

3. Pemure cucremy ypaBHECHUI:

4. Haiimure pemenue ypasHeHus: 2sin> X — 5 cos ¥ — 5 = 0, yJOBIETBOPSIONIEE

YCIJIOBUIO

sin X >0.
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3. YCJOBUA PEAJIMZAIIUUA ITPOI'PAMMBI TINCIUITVINHBI
MATEMATHKA

3.1. TpeGoBaHuss K MHHUMAJIBHOMY MAaTEePHAJIbHO-TEXHUYECKOMY
o0ecneyeHnIo

Peanuzanus y4eOHOM  nuCUMIUIMHBI TpeOyeT Hamuuue ydyeOHOro kaOuHeTa
MaTeMaTHKa.

OobOopynoBanue y4e0HOro KabuHera:

— MI0CaI0YHbIE MECTa MO KOJIMYECTBY 00 yUarOIINXCS;

— paboyee MECTO MpenoiaBaTelis;

— KOMIUIEKT y4eOHO — HAIJISIIHBIX MOCOOM

Texnnueckue cpeacTBa 00y4eHus:

— KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOTrPaMMHBIM 00€CIIeYEHUEM;
— MYJbTHUMEIUATPOCKTOP.

3.2. UndopManmnonHoe odecnevyeHue o0yueHmst
[lepeyenb  pekoMeHIyeMbIX  y4eOHbIX  u3AaHuii, HWHTepHeT-pecypcos,
JOTIOTHUTENBHON JIUTEPATYPBI

HOpMaTI/IBHO-HpaBOBLIe AKThbI:

OcHoBHas JuTEpaTypa:

1. Maremaruka (CIIO). YueOnuk: yue6nuk / M.M. bammakoB. — Mocka: KaoPyc,
2019. -394 c. — ISBN 978-5-406-06554-9.

2. HauepratenbHas reomerpusi: yueonuk / FO.U. Kopoes. — Mockpa: KnoPyc, 2019. —
422 c. - CIIO. — ISBN 978-5-406-07042-0.

3. Hauepratensnas reometpus: yuebHuk / FO.1. Kopoes. — Mocksa: KuoPyc, 2019. —
422 c. - CIIO. — ISBN 978-5-406-07042-0.

4. Marematuka: yueOnuk / M.U. bammakoB. — MockBa: KuoPyc, 2018. — 394 c. —
CITO. — ISBN 978-5-406-07963-9.

5. Maremaruka: yueonuk / M.U. bammakoB. — MockBa: KuoPyc, 2017. — 394 c. —
CIIO. — ISBN 978-5-406-05433-8.

JlonoHuTE IbHAA JTUTEPaTypPa (B TOM YMCJ/Ie NepHOAUYECKUe U31aHNs):
1. Hauepratenbnas reometpusi. Kpatkuii kype: yuednoe nocodue / H.C. KyBunHoB. —

Mocksa: KnoPyc, 2017. — 149 c. — J{ns CIIO. — ISBN 978-5-406-05619-6.
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2. Maremaruka (2-e u3j., Ucrp. U JI0I1.), yueOHoe nmocooue Yepneror M.M., oz pea. u
np. — Mocksa: PITIVY, 2016. — 342 ¢ — ISBN 978-5-93916-581-8

3. BBenenune B matematuky: Kypc Jekuuii / B.M. KasueB. — Mocksa: Uutyur HOVY,
2016. —206 c. — ISBN 978-5-9556-0105-2.

4. Maremaruka. COOpHHK 3a7a4 10 0a30BOMY KypcCy: YueOHO-METOAMYECKOe ITocooue:
yuebHo-MeTonuueckoe nocooue / H.J[. 3omorapesa, FO.A. ITTonos, H.JI. CemeHnnsena,
M.B. ®enoror, M.B. ®enoros, noa pea. — Mockga: Jlaboparopus 3nanmii, 2015. — 243
c. — ISBN 978-5-9963-2916-8.

HNupopmanuoHHbIe CIPABOYHO-TIPABOBbIE CUCTEMbI:
1. Koncynprant [lmtoc — http://www.consultant.ru/

HNuTepHeT—pecypcesbl:

1. http://www.book.ru/
2. http://www.znanium.com/
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JANCHOUIIVIMHBI MATEMATHUKA

KOHTpOJ]]: U OICHKAa pPE3yJbTaTOB OCBOCHHA OUCHUIIIMHBI

OCYIICCTBJIACTCA

mpenogaBaTciicM B IIPOLCCCC IMPOBCACHUA IIPAKTHUUCCKUX 3aHATUM M J'Ia60paT0prIX

pa60T, TECTUPOBAHUA, a TaKXC BbIIIOJIHCHUA O6yllaI-OHII/IMI/ICH HHAUBUAY AJIbHBIX

3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

PesyabTaThl 00y4yeHus
(oCcBOEHHbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUEeHUs

B pesynbraTe 0CBOSHUS JUCUUIUIMHBI 00yUYaIOIIUHCS 10/I2KeH YMeTh!

[TpoBOIUTH TOXKIECTBEHHBIE INPEOOPA3OBaAHUA
BBIPaKCHMUI, CoZIepKaIINX CTEIICHHBIE,
[I0Ka3aTelbHbIE, JorapumMuyecKue u
TPUTOHOMETpHYECKHE PyHKIUU.

PeByanaTBI BBITTIOJIHCHUSA TCCTUPOBAHHA

Pe3ynbTarhl BHIOTHEHUS MPAKTUYECKUX
3aHATUU

Ctpouth rpaduku CTENEHHOH, MOKa3aTeIbHOM,

Pe3ynbTaThl BRITOIHEHHUS Pa3pabOTKU CXeM

JorapuMHUYECKO W TPUTOHOMETPUYECKUX | (TaOIuIY)
(GYHKIMH.
Pemars npocreiiune ypaBHEHUS u | Pe3ynbTaThl BHINOJHEHHS MPAKTUYECKUX
HEPABEHCTBA, coziepxKaniue CTCTICHHBIE, | 3aHATUN
MOKa3aTebHbIE, norapudMuyecKue u
TPUTOHOMETpUYECKHE (DYHKIIUU.
N3o0paxkate reomeTpuueckue (Gurypbsl Ha | Pe3ynbTarhl BHIOJHEHUS pa3pabOTKH CXeM
YepTeKe u MIPOU3BOAUTH npocreimmme | (Tadmir)
MIOCTPOCHHUSI Ha TNIOCKOCTH.
Pe3ynbTaThl BHIMOTHEHUST TECTHUPOBAHHUS
Bblnonnats OICpalluK  HAX  BEKTOPAMH M | PesyypTaThl BBIMOJHEHHS TPAKTHYECKHX
M0JIb30BATHCSI CBOMCTBAMU ATUX OIEpaIuil. P —
B pesynbraTe ocBOEHHS JUCUUIUIMHBL 00yYaroMUICs J0JIZKeH 3HATh:
. Pe3ynbTaThl BHIMOTHEHUST TECTHPOBAHHUS
CBOHCTBE‘U apH(METHIECKOTO KOPHS Pe3ynbTaThl BBIMOTHEHUS MPAKTHUECKUX
HATypaIbHOU CTETICHH. AAHATHi
CBoiicTBa CTETEHHU C palliOHAIBHBIM Pe3ynbTaThl BBIMOTHEHUS MPAKTHUYECKUX
IOKA3aTeJIEM. 3aHATHI
CaoiicTBa JiorapumMOB 1 OCHOBHOE Pe3ynbTarhl BHIOTHEHUS MPAKTUYECKUX
J0rapupMHUECKOE TOKIAECTBO. 3aHSITHIA
Pe3ynbTaThl BBIMOTHEHNS MPAKTHUECKUX
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. .
3aHSITHIA
Pe3ynbTaThl BBIOTHEHUS TECTUPOBAHUS
Tabnua Npon3BOAHBIX AJIEMEHTAPHBIX
by K, PGSYHLE“aTBI BBITIOJTHEHHS TTPAKTUYECKUX
3aHATUN
AKCHOMBI CTEPEOMETPHH. Pe3ynbTaThl BBIMOTHEHHUS TECTHPOBAHHUS
Pe3ynbTaThl BBIMOTHEHNS MPAKTHUECKUX

3aHATUU
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